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THE LEADING EDGE INPRINTERS

ONE CREAT LINE. ONE GREAT WARRANTY.

Finally. there's one full family of printers that covers every business or word processing application—
all from C. Itoh, a company known for packing more product into less price; and all distributed
exclusively by Leading Edge. a company known for searching out and providing that very thing,
Which means that one call to one source can get you any printer, any time you need it, for any purpose.
All backed by a full years' warranty from Leading Edge. (Try that on any other line of printers.)

THE PROS:

The Prowriters: business printers—and more. The "more” is a dot-matrix process with more dots. It gives you denser, ¢
correspondence quality copy (as opposed to business quality copy, which looks like a bad job of spray-painting).
Prowriter : 120 cps. 80 columns dot matrix compressable to 136. 10" carriage. Parallel or serial interface.
Prowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode.
Parallel or serial interface. ' \

THE STAR.

The Starwriter F-10. In short (or more precisely, in a sleek 6" high, 30-pound unit), it gives you more
of just about everything—except bulk and noise—than any other printer in its price range. It's a 40 cps letter-quality
daisy-wheel with a bunch of built-in functions to simplify and speed up word processing,
It plugs into almost any micro on the market, serial or parallel.

THE MASTER.

The Printmaster F-10. Does all the same good stuff as the Starwriter except, at 55 cps, the Master does it faster.

L7 : | A\

PRINTMASTER F-1O

Distributed Exclusively b y Leading Edge Products, Inc., 225 Turnpike Street,| Canton, Massachusetts 02021,
Call: toll-free 1-800-343-6833: or in Massachusetts call collect (617) 828-8150. Telex 951-624.



IF YOU'RE WAITING FOR THE

PRIGE OF

PROCESSORS

TO FALL WITHIN REASON.

IT JUST DID.

(z commodore

Everyone expected it would happen
sooner or later. . .with WordPro PLUS™
it already has! Now all the marvelous
benefits of expensive and advanced
word processing systems are available
on Commodore computers, America’s
largest selling computer line. WordPro
PLUS, when combined with the new 80
column CBM 8032, creates a word pro-
cessing system comparable to virtually
any other top quality word processor
available—but at savings of thousands
of dollars!

New, low cost computer technology is
now available at a fraction of what you
would expect to pay. This technology
allowed Commodore to introduce the
new and revolutionary CBM 8032
Computer.

WordPro PLUS turns this new CBM
8032 Computer into a sophisticated,
time saving word processing tool. With
WordPro PLUS, documents are dis-
played on the computer’s screen. Edit-
ing and last minute revisions are simple
and easy. No more lengthy re-typing
sessions. Letters and documents are
easily re-called from memory storage
for editing or printing with final drafts
printed perfectly at over five hundred
words per minute!

TM WordPro is a Registered Trademark of Professional Software, Inc. WordPro was written by Steve Punter.

All specifications subject to change without notice.

cBM™

Model 8038

Our nationwide team of professional
dealers will show you how your office
will benefit by using WordPro PLUS. At
a price far less than you realize.

Invest in your office’s future. ..
Invest in WordPro PLUS...

Call us today for the name of the
WordPro PLUS dealer nearest you.

Professional Software Inc.
51 Fremont Street
Needham, MA 02194

(617) 444-5224

TELEX: 95 1579




We could tell you we make
We don’t have to.

SERPENTIN

A NI RES ARCADE STYLEGAME HY DAVID SN{E

All for the

Broderbund Software B

You keep Brgderbund at the top of the best seller
lists, so you must know what it takes to make a
great game. We think our APPLE and ATARI
games are uniquely challenging with action and
graphics second to none. But you keep ask-
ing for Broderbund games because they’re just
plain fun.

Apple
and Atari
on diskette.

Enjoy the magic of our growing collection. Lead
a daring rescue mission in CHOPLIFTER. Or sur-
vive the maze and monsters in slithery SERPEN-
TINE and LABYRINTH. Blast through the future
with STAR BLAZER or conquer the ultimate pin-
ball game with DAVID'S MIDNIGHT MAGIC. Take
up train robbing in TRACK ATTACK or tense your
mind and reflexes in DUELING DIGITS.

Brnderbund

Broderbund products are available at your retailer or by writing to:

Bréderbund Software, Inc., 1938 Fourth Street, San Rafael, CA 94901

e Tel: (415) 456-6424

Apple Il is a registered trademark of Apple Computer, Inc. Atari 'is a registered trademark of Atari, Inc.



the finest computer games.
You keep telling us.

SEAFOX BY ED moaes
sl _ Al Al

SEAFOX
Sub against the convoy

DEADLY SECRETS
Hi-res adventure
Apple disk

APPLE PANIC
The arcade classic
Apple disk, Atari cassette & disk

PUT US OUT OF BUSINESS! THE ARCADE MACHINE lets you
: design and produce your own computer games, without any pro-

Site gramming knowledge! Send us your best game and enter the
s ; BRODERBUND ARCADE MACHINE CONTEST. We'll be giving

. o away thousands of dollars worth of hardware and software in

o prizes. If you have a creative .touch and an artistic eye, you too
SJS,LS{';S‘?E% n%gff can be an arcade designer. Write to Brgderbund for contest details
Atari cassette & disk or visit your participating retail store! (Available on Apple disk.)

Software

All Bréderbund games are fully guaranteed. If they ever fail to boot, return the original disk to
Brgderbund for a free replacement. If you have physically damaged the disk please include
five dollars for replacement.




'WHY THE MICROSOFT

‘enough of it.

But if you're one of the thousands of Apple
owners using the SoftCard, there’s an economical
new way to expand your memory dramatically.

16K ON A PLUG-IN CARD.

~ Microsoft's new RAMCard simply
plugs into your Apple I1,® and adds 16k

bytes of dependable, buffered
_ read/write storage.
~ Together with the SoftCard,
the RAMCard gives you a 56k
CP/M® system that's big enough
to take on all kinds of chores that
~would never fit before (until now,
~the only way to get this much
memory was to have an Apple
Language Card installed).

GREAT SOFTWARE:
YOURS, OURS, OR THEIRS.
~ With the RAMCard and
SoftCard, you can tackle large-
scale business and scientific
computing with our COBOL and

~ FORTRAN Ianguages. Or greatly

increase the capability of CP/M

AN EVEN BETTER IDEA.

Memory — you never seem to have quite

() COPYRIGHT 1980 +

) ]
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applications like the Peachtree Software account-
ing systems. VisiCalc™ and other Apple software
packages can take advantage of RAMCard too.

And RAMCard gives you the extra capacity to
develop advanced programs of your own, using the
~ SoftCard and CP/M. Even with the RAMCard in —
@ place, you can still access your ROM BASIC
o and monitor routines.

JOIN THE SOFTCARD
~ FAMILY. e
-~ TheRAMCardisjustthe
~ latest addition to the SoftCard
family — a comprehensive sys-
tem of hardware and software
that can make your Apple more
i versatile and powerfulthanyou
ever imagined.
Your Microsoft dealer has all
the exciting details. Visit him
soon, and discover a great idea
that keeps getting better.
Microsoft Consumer
Products, 400 108th Ave. N.E.,
Suite 200, Bellevue, WA 98004.
(206) 454-1315.
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[Robert Lock, Publisher/Editor-In-Chief

A Very Personal Aside:
400,000 Here We Come!
Those of you who remember when we broke
through 10,000 paid circulation will be excited
to know that we are rapidly approaching the
100,000 mark. Our October press run will exceed
100,000 for the first time in our history, and we
forecast breaking 100,000 paid in November.
Practically speaking, that 5,000 magazine
growth from 95,000 to 100,000 is no different
than that same amount of growth from 90,000 to
95,000. Emotionally it’s glorious, and we're rather
beside ourselves with excitement. Thank you all
for your continued input and support. If you
should happen to call in early September and
hear a bit of background uproar, you'll under-
stand why.

The Commodore 64

As you read this, the first production line Com-
modore 64’s should be appearing in your local
stores. We know they exist. Our Features Editor,
Tom Halfhill, spent an entire day working with
one at Commodore’s Valley Forge, PA head-
quarters to produce the article in this issue.
Rumor has it that outside software vendors have
been working hard on an impressive array of
support software for this new arrival from
Commodore.

The Mass Market Micros

The competition continues: Atari has dropped
the base price of the Atari 400 to $299.95 and
entered a major marketing agreement with Sears.
K mart has announced the doubling of the
number of stores carrying the Commodore VIC-
20. You'll find VIC’s in 1100 K mart locations
now. K mart is selling the Texas Instruments
personal computer as well. Commodore also 1s
selling VIC-20’s through Montgomery Ward
stores. Radio Shack/Tandy has decided to drop
its traditional approach to the consumer market,

and expand the potential customer base for their
Color Computer. They will be selling a version
of it (different color case) through department
stores, etc.

Our sources indicate that between the two
of them, Atari and Commodore are currently
shipping over 60,000 VIC-20’s and Atari 400’s a
month. By the time you factor in the Atari 800,
the Commodore 64, Texas Instruments, Sinclair,
and the Radio Shack Color Computer, you can
conservatively estimate 200,000 consumer com-
puters a month by October. Imagine... there
were some who thought we'd go the way of the
CB radio.

The October Issue:

Games

Michael Day combines telecommunications with
games for an exciting column on telegaming;
Bill Wilkinson articulates machine language
gaming on the Atari; Tom Halfhill interviews
industry leaders on the tuture of games. You'll
find all of this and much more in our very special
October theme issue, including some exciting
games ready to type into your computer.

Our July issue featured an action game and
accompanying article entitled “Gold Rush!”
This game should not be confused with an
arcade-graphics game for both the Apple
and Atari of the same name produced and
marketed by Sentient Software of Aspen,
Colorado. No comparison or confusion was
intended regarding the products of Sentient
Software, and readers should be aware that
these two games are entirely different pro-
ducts. In any future use of this article and
action game, we will refer to it as “Gold
Miner.” (¢}




MORE THAN EVER, ATARI HOME COMPUTERS

ARE SPEAKING YOUR LANGUAGE.

With more program languages than ever to choose from, you
now have more opportunities than ever to utilize the amazing
capabilities of the ATARI 800™ Home Computer.

Whether you're a beginning programmer, or at the fore-
front of the art, you'll find an ATARI programming language
that can make your task quicker and simpler than ever
before. Just look at what ATARI has to offer:

ATARI Microsoft BASIC—Now we offer the industry
standard, the most powerful Microsoft BASIC yet. With
simple commands, it allows you to take advantage of unique
ATARI hardware features such as our well-known player/
missile graphics. For ease of programming, it includes
n-dimensional arrays for numerics and string handling. And
importantly, conversion procedures are simple.

ATARI Macro Assembler —Faster and more powerful than
any ATARI language before, the ATARI Macro Assembler
also allows you to access more memory space. And it’s excel-
lent for I/O interface and manipulation of such features as:
player/missile graphics, sound registers and peripherals.

In addition, the macro processor and “include” file library
features speed-up program development considerably.

Fig-FORTH™-For specialized programming needs, such
as educational or game applications, ATARI Fig-FORTH is
uniquely effective. Fig-FORTH combines power and sim-
plicity in an efficient 10K size, with characteristics of an
interpreter and the speed of machine language code.

ATARI BASIC— An affordable and easy to use BASIC that
requires only 8K of memory. It allows you to take advantage of
the spectacular ATARI graphics and sound capabilities.

And its immediate mode error messages greatly simplify
debugging.

ATARI Assembler Editor — An excellent tool to assist the
assembler-programmer in creating, editing and debugging
assembly programs.

PILOT — ATARI PILOT is an exceptional learning language,
with built-in “turtle” graphics to let you create spectacular
designs and pictures with very short programs. Simple one
or two-letter commands allow you to create a dialogue with
the computer. And a single “match” command can perform
complex text evaluation and pattern-matching instantly.

ATARI Pascal™ An excellent high-level language for
teaching structured programming, and for developing and
maintaining programs. In addition to offering all the features
of the ISO Pascal standard, ATARI Pascal offers unique
extensions that allow you to take advantage of ATARI graphics
and sound capabilities.

ATARL s constantly developing new ways to help you get
more out of your ATARI 800 Home Computer. So watch
for more innovative and exciting programming

languages from ATARI in the future. ,I'
© 1982 ATARI, Inc. All Rights Reserved

For more information, write to ATARI, Inc.,
s Carmancamgen Cormpony £
*Available from the ATARI Program Exchange

ATARI HOME COMPUTERS

Denver, CO 80216.
We've Brought The Computer Age Home”
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Future Games
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Meteor Storm
Laser Barrage

and much more...




Professional Software Introduces

POWER
by Brad Terﬁpleton

cBmM"

Model B03R

ADD POWER.TO YOUR

COMMODORE COMPUTER

POWER produces a dramatic improvement in the
ease of editing BASIC on Commodore’s computers.
POWER is a programmer’s utility package (in a 4K
ROM) that contains a series of new commands and
utilities which are added to the Screen Editor and the
BASIC Interpreter. Designed for the CBM BASIC
user, POWER contains special editing, programming,
and software debugging tools not found in any other
microcomputer BASIC. POWER is easy to use and is
sold complete with a full operator’s manual written by
Jim Butterfield.

POWER's special keyboard ‘instant action’ features
and additional commands make up for, and go beyond
the limitations of CBM BASIC. The added features
include auto line numbering, tracing, single stepping
through programs, line renumbering, and definition
of keys as BASIC keywords. POWER even includes

TM POWER is a Registered Trademark of Professional Software, Inc.
All specifications subject to change without notice.

new “stick-on” keycap labels. The cursor movement
keys are enhanced by the addition of auto-repeat and
text searching functions are added to help ease pro-
gram modification. Cursor UP and cursor DOWN
produce previous and next lines of source code.
COMPLETE BASIC program listings in memory can
be displayed on the screen and scrolled in either direc-
tion. POWER is a must for every serious CBM user.

Call us today, for the name of the Professional
Software dealer nearest you.

Professional Software Inc.
51 Fremont Street

Needham, MA 02194
Tel: (617) 444-5224 Telex #951579

§89-2°
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Ask The
Readers

Robert Lock Richard Mansfield,
And Readers

COMPUTE! welcomes questions, comments, or solutions to
issues raised in this column. Write to: Ask The Readers,
COMPUTE! Magazine, P.O. Box 5406, Greensboro,
NC 27403. COMPUTE! reserves the right to edit or
abridge published letters.

Handicapped Computerists
Do there exist any large-screen CRTs for those
with sight impairmentz Or magnifying devices to
enlarge a given CRT?
More generally, has anyone constructed a

data base of products and ideas that concern
the problems of the handicapped? I'd like to be
able to reference and sort such a database with a
home computer. Has anything been done in this
direction?

Kevin Sinclair
Since most home computers attach to ordinary televisions,
a large-screen TV might be one solution. Also, check with
local television de aler \f'ups to see if they have a relatively
inexpensive, free-standing magnifier now being markeled.
Each month new clubs, newsletters, telecommunications
“bulletin boards,” and special interest data bases emerge.
Also, COMPUTE! /m!)hslm a bi-monthly column, “Micros
With The Handicapped,” and you m:ghi wanl Lo write to
its author, columnist Susan Semancik, ¢/o COMPUTEL

Lowercase On Comprint
[ have a PET with a Comprint 912 printer. The
printer is capable of printing lowercase, but I have
not been able to find anyone who knows how to
write a program which would send lowercase to it
from the PET.

M. Souza

If your printer vesponds to standard ASCII code, you
should be able to communicate with it by using the sugges-
tions in the article “PET ASCII To ASCII” (COMPUTE!,
April 1982, p. 126). This is a short machine language
])mtn am which makes the necessary conversion between
PET’s way of coding and ASCII. Here's a sam/)h’ BASIC
program which would use this conversion routine. Don't
forget the comma in line 30).

19 OPENA4,4
20 INPUTAS
3@ SYS634,AS

4@ PRINT#4,AS
5@ CLOSE4

PET To Epson
In the “Ask The Readers™ column (COMPUTE!,
June 1982), Hank Roth asked how to make his
Epson printer print single line feeds instead of
double line feeds. You can achieve this by ending
each PRINT# line in your program with:
CHRS$(13);

(Don’t forget the ending semicolon.) This can
be added in two ways:

1. 100 PRINT#1,“(text here)’"CHR$(13);
or

2. 100 PRINT#1,“(text here)”;
110 PRINT#1,CHR$(13);

The first method requires the least added memory,
but adds line length.

Norman Girard

Computers In Medicine

In COMPUTE!, May 1982, #24, one of your readers,
L. Thomas, wrote in to ask where to obtain a copy
of the book Computers In Medicine. Unfortunately
the title is not exact. I have written three books
Computers In Medicine — an Introduction (516),
Computers In Laboratory Medicine ($28.00), and
Microcomputer I’mrrrmm In Medicine ($55.00). The
books may be nl)l.unul from Medical Communica-
tions, Suite 10E, 860 Fifth Ave., New York. I hope
that this information is helpful.

Derek Enlander, M.D.

A New VIC Champion
In COMPUTE!, Jurie 1982, #25, “Ask The Readers,”
Mary Payne said she had the record for best score
on Vixel's “Fire” game of seven seconds. Well, I
put the fire out in six seconds, with 750 gallons
remaining. So who's got the record now? I also
think I have the high score on Vixel’s “Race” game
of 6421.

Mike DelLuca

Apple Baseball Scorekeeper

My problem is this: I have seven teams in a baseball
game and I keep the win-loss record of each team
in a text file on my Apple II Plus. I wrote a program
that updates the files for me, but could not find a
way to make the computer print the seven teams
out in order by winningest to losingest record.
What I am asking for is a routine that will sort the
win-loss records of the teams, and print them out
in the proper order. An example: Milwaukee
currently has a 6 win-4 loss record, Boston is 6-4
also, New York is 5-5, and Pittsburgh is 3-7. I need



Your VIC 20
never had it so good!

~ VIC20is a registered TM of Commodore
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a routine that will sort these four, usually seven,
teams and print them in the order: Milwaukee,
Boston, New York, Pittsburgh.

Greg Palen
This program will read the seven teams (you only men-
tioned four, so three others were arbitrarily chosen) into
the arrays NS, WINS, and LOSSES which respectively
hold the team names, wins, and losses. The subroutine at
370 prints the list of the teams in table form, and includes
the percentage, which is calculated with:

WINS/(WINS + LOSSES)

Note line 420, which rounds the vaviable A to three
decimal points.

The sort, a simple bubble sort, uses the percentage to
order the list. Teams with a higher percentage will appear
be fnu' teams with a lower /)1‘)(('111(10‘1' Since three arrays
are moved around in the sort, it can be slow with large
lists. You can change the number of teams by (.'d'(!mrr or
deleting DATA items, and changing the variable N L M,
the mrmbn of teams, at line 1()(}.

18@ NUM=7:REM NUMBER OF TEAMS IN DATA STATEMEN
TS

114 DIM NS (NUM) :REM NAME OF TEAMS

128 DIM WINS(NUM) ,LOSSES(NUM)

13¢ REM DATA STATEMENTS ARE: TEAM NAME,
LOSSES

14¢ DATA MILWAUKEE,31,29,NEW YORK,29,29,BOSTON
,37,23,PITTSBURGH, 27,30

15¢ DATA CLEVELAND,29,29,DETROIT,35,22,BALTIMO
RE, 31,28

160 FOR I=1 TO NUM

178 READ NS(I),WINS(I),LOSSES(I)

18¢ NEXT I

199 GOSUB 37@:REM PRINTOUT

20@ PRINT:PRINT "BEFORE SORT"

205 GETAS:IFAS=""THEN205

219 REM BUBBLE SORT ON PERCENTAGE

22@ EXCHANGED=8

23¢ FOR I=1 TO NUM-1

240 A=WINS(I)/(WINS(I)+LOSSES(I))

250 B=WINS(I+1)/(WINS(I+1)+LOSSES(I+1))

2680 IF A>=B THEN 310

2780 TEMPS=NS$ (I):NS(I)=NS$(I+1):NS(I+1)=TEMPS

280 TW=WINS(I):WINS(I)=WINS(I+1):WINS(I+1)=TW

WINS, ~

299 TL=LOSSES(I):LOSSES(I)=LOSSES(I+1):LOSSES
(I+1)=

3¢@ EXCHANGED=1:REM NOTE EXCHANGE

318 NEXT I

320 IF EXCHANGED=1 THEN 220

338 REM NO EXCHANGES FOR ENTIRE LIST, SO SORT
COMPLETE

349 GOSUB 370

35¢ PRINT:PRINT"SORTED"

360 END

378 PRINT CHRS$(147);:REM USE HOME ON APPLE II+

388 PRINT "TEAM"; TAB(15);"WINS"; TAB(2@);"LOSSE
S"; TAB(3@) ; "PERCENTAGE" : PRINT

39@ FOR I=1 TO NUM

40@ PRINT NS$(I);TAB(1l5);WINS(I);TAB(20);L0OSSE
S(I);TAB(30);

419 A=WINS(I)/(WINS(I)+LOSSES(I))

420 A=INT(A*1000+.5)/1000:PRINT A:REM ROUND T
0 3 DIGITS

43@ PRINT

440 NEXT I
450 RETURN

Atari Microsoft Cartridge
Is there a possibility that Microsoft BASIC will be
released as a ROM cartridge? It would be nice not
to have to buy a disk drive and not to have to boot
up for each use.

Eric Gallion
We know of no work being done on such a cartridge at
this time. Atari says they know of no plans for one.

VIC User Groups

In the June 1982, #25 issue of COMPUTE!, a ques-
tion from Fred S. Dart was printed in the “Ask The
Readers” column. Mr. Dart asked whether any
VIC users groups existed and how he could get in
touch with them.

[ have recently found out that there are now
several in existence. I know of four which are
primarily VIC users groups and one which is a
PET users group, but now deals with the VIC as
well.

Here is a list of these five users groups and
their addresses:

Paradox Group

39-41 North Road

London N7 9DP

England

TBH VIC-NIC's

P.O. Box 981

Salem, NH 03079

VIC-20 Computer Club

c/o Ray Thigpen

4071 Edgewater Dr.

Orlando, FL. 32804

The VIC-20 User’s Group

c/o Roberto Morales, Jr.

655 Hernandez St.

Miramar. Puerto Rico 00907

Toronto Pet Users Group

¢/o Chris Bennett

381 Lawrence Ave. W.

Toronto, Ontario

Canada M5M 1B9

Many other Commodore users groups seem to be
taking on the VIC also.
Michael Kleinert

©

COMPUTE!
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CBM/PET INTERFACES
The Connecting Links

CmC provides the link to increase
your computer’s functional ability.
The following models come
complete with case and cables and
have a 30 day money back trial
period.

PRINTER ADAPTERS

— addressable-switch selectable
upper/lower, lower/upper case

— work with BASIC, WORDPRO,
VISICALC and other software

— |EEE card edge connector for
connecting disks and other
peripherals to the PET

— power from printer unless
otherwise noted

RS-232 SERIAL ADAPTER —
baud rates to 9600 — power supply
included
MODEL-ADA1450a...... $149.00

CENTRONICS/NEC PARALLEL
ADAPTER — Centronics 36 pin
ribbon connector
MODEL-ADA1600....... $129.00

CENTRONICS 730/737/739
PARALLEL ADAPTER — 40 pin
card edge connector
MODEL-ADA730........ $129.00

EPSON MA-70 PARALLEL
ADAPTER — handles graphics —
BASIC 4.0 required
MODEL-ADAX70........ $129.00

BYTEWRITER PARALLEL
ADAPTER — Bytewriter connector
— power supply included
MODEL-ADAB30a. ...... $149.00

COMMUNICATIONS ADAPTER —
serial & parallel ports — true ASCII
conversion — baud rates to 9600 —
half or full duplex-X-ON, X-OFF —
selectable carriage return delay —
32 character buffer — centronics
compatible — power supply
included

MODEL-SADI .......... $295.00

ANALOG TO DIGITAL
CONVERTER — 16 channels —
0to 5.12 volt input voltage range

— resolution 20 millivolts per

count — conversion time less than
100 microseconds per channel
MODEL-PETSET1....... $295.00

US Dollars Quoted
$5.00 Shipping & Handling
MASTERCHARGE/VISA

All prices & specifications subject to
change without notice

MENTION THIS MAGAZINE
WITH ORDER AND DEDUCT
5% FROM TOTAL

IN THE USA order from:
Connecticut microComputer, Inc.
Instrument Division
36 Del Mar Drive
Brookfield, CT 06804
203-775-4595 TWX: 710 456-0052
IN CANADA order from:
Batteries Included, Ltd.
71 McCaul Street
F6 Toronto, Canada M5T2X1
(416) 596-1405

Dealer Inquiries Invited

What if you want
more assurance
your valuable dat

......

o d
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Rely on SYNCOM ™
diskettes with Ectype ™
coating. Balanced coercivity means
long-lasting signal life.

And, finally, every Syncom diskette
is write/read-back certified to be
100% error free.

To see which Syncom diskette will
replace the one you're using now,
send for our free “Flexi-Finder’’
selection guide —and the name of
the supplier nearest you.

Syncom diskettes assure excellent
archival performance in the
following ways.

First, with calibrated coercivity —a
precisely balanced blend of milled
ferrous oxides that allows Ectype®
coating to respond fully to ““write”
signals, for strong, permanent
data retention.

Balanced coercivity
of Ectype® coating
allows write current
to saturate fully

Then, a burnished coating surface to
boost both signal strength and
packing density. —

Syncom, Box 130, Mitchell, SD 57301.
800-843-9862; 605-996-8200.

Carbon additives drain away static
charge before it can alter data.

SYNCOM

Manufacturer of a full line of flexible media

A Divsion of Schwan's Sales Enterprises, inc
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A Monthly Column

Computers
And Societly

David D. Thormburg
Associate Editor

Chicago, Chicago ...
Each June I make my pilgrimage to the ancestral
homeland for the purpose of attending the summer
Consumer Electronics Show in Chicago. While 1
am in town, I also look up a few friends to see how
the midwest is faring. To tell the truth, it is easy to
fall into the trap of thinking that the San Francisco
Bay Area is the intellectual capital of the universe.
But a day spent walking the floors of the Chicago
Art Institute, or talking with people like Sam
Savage, quickly dispels that myth.

Sam is a mathematician/computer scientist/folk
singer/inventor/entrepreneur whose recent fame
has sprung from his company Shmuzzles, Inc.
Shmuzzles, for those who haven’t seen them, are
jigsaw puzzles in which each identically shaped
piece is in the shape of a salamander. (The connec-
tion between his design and the interlocking
salamanders of artist M.C. Escher is covered in Dr.
Savage’s talk “Gerbils, Escher, Schlock,” but I
digress.)

Patterns that interlock perfectly to cover a
plane (such as bathroom tiles) are called tesselating
figures. The fact that Shmuzzles are both sophisti-
cated mathematically and successful commercially
is delightful.

While the projects Sam and I have cooking will
be covered at a later time, | did want to share a
short piece he has written on the social impact of
technology:

Hey Dad I'm Getting A Disk Read Error

I became acutely aware of the electronic revolution
over a year ago when I was Imvmg dinner at a
[riend’s house. We were sipping wine on the ]Jahu
when his ten year old son ra!l'fdjmm mside, “Hey
Dad, I'm getting a disk read ervor” — the kind of
computer lingo I was used to h('mmgjmm thirty
year old technicians.

Where will it lead? Does history provide any
parallels? With the development of the textile
mills of the industrial revolution I am sure many
people lamented the loss of the spinning wheel.
Some, no doubt, observing the dwindling number
of young women engaged in the spinning of wool,

predicted that within a generation the entire
country would be left naked.

So it is with the electronic revolution. Some
are appalled that the calculator has diminished
our ability to do arithmetic in our heads and
predict a nation of numbskulls. Others rejoice that
they can now do arithmetic to eight decimal places
of accuracy on their forty rl'r)i'[m wrist watches.
Some see Iml'rn s video games as the final dissolu-
tion of civilization. Others see their five year olds
mastering typewriter keyboards in order to peck
out RUN SPACEINVADERS. Some are oul-
raged that a large Chevy costing $3000 has been
n’plﬁrw[ by a small one costing $6,000 and
complain that our standard of living will soon be
reduced lo that of Neandrethal man. Others are
amazed that computers costing $300,000 have
been replaced by those costing $3,000 and feel a
sense of power and control over their lives un-
k”UU’H !U f}n’viuu.\' gr'Hr’r'(I!me\'.

Whatever the case, man’s electronic exten-
sions of himself are still only in their infancy.

8 June 1982

Post Seript — Upon presenting the above to

my word processor’s spelling checker, it po-

lite oly informed me that 1 should have written
“Neanderthal”.

Sam L. Savage

While children with access to computers are
still in the minority, the trend is clear. A survey by
a major merchandizing magazine showed that 5%
of a national sample of families already had a per-
sonal computer in the house, and that an additional
5% were planning on purchasing one in 1982!
What technology is it that will be moving into
people’s homes this year? For insight on that topic
the CES is a tremendous resource.

You may recall that my report from the January
CES in Las Vegas discussed the Ultimax from
Commodore —a $150 computer to be introduced
this year. Commodore made two changes between
shows. They changed the name to the Max Machine
and raised the price of the 2.5K RAM version of
the machine to $179.95. Given the mass market
channels (such as Toys R Us) through which the
VIC-20 is presently being sold (how does a world-
wide volume of 40,000 units per month grab you?),
I would not be surprised to see the Max discounted
to the original $150 price shortly after its October
release.

I was also curious to see what Mr. Sinclair had
up his sleeve. With his present computers being
made by Timex at its plant in Dundee, Scotland,
clearly he could devote his energies to the next
product. He has.

The New Spectrum

The new Sinclair computer is called the ZX Spec-
trum — a color computer with 16 or 48K of RAM.
This computer is already being sold in the UK for



An exclusive game from

Adventure

INTERNATIONAL
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Good Golly! What A GAME!

The original arcade game PREPPIE! will give you hours of toe-tickling fun. You take the controls, moving your young
prepster about on the golf course. And what a golf course! It's unlike any you have ever played on before. There are dangers

everywhere, and only you can keep the little lvy Leaguer from a fate worse then Penn State!
PREPPIE! is written in state-of-the-art machine language, is joystick compatible and fully utilizes the Atari’s sound and

graphics capabilities. Quite frankly, it will give you the most fun you can have on an Atari microcomputer.
PREPPIE! is available at fine computer, book, and hobby stores everywhere.
“My Atari never did things like this before!"

To order, see your local dealer. If he does not
have the program you want, then call
1-800-327-7172 (orders only) or write for our
free catalog.

Published by ADVENTURE INTERNATIONAL

a division of Scott Adams, Inc.
BOX 3435 « LONGWOOD, FL 32750 = (305) 8626917
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ATARI 16K TAPE — §29.95
ATARI 32K DISK — $29.95

—Holister Townsend Wolfe

“l had so much fun | almost blew my

—Theodore Boston Il

“I haven't had this much fun since Buffy
and | went to Princeton for the weekend.”

—Martha Vineyard




ANNOUNCING
AN INNOVATION

IN TYPING INSTRUCTION.

Improve your keyhoard skills
with Masterfype.

A typing program for the Apple Il that
dares to be fun. But it's not just child’s play.
No matter who you are, your computer will
hecome a more efficient tool, as you become
a more proficient typist. And MasterType
can help. Dramatically.

But don't just take our word for it.

Infoworld magazine had this to say
about Lightning Software’s Hi-Res MasterType:
"MasterType is an excellent instructional
typing game. We had fun reviewing it, and
we highly recommend it to those who
want to learn typing in an unconventional
but motivating way.”

Infoworld also went on to rate Master-
Type as Excellentin all categories.

Good news for Atari owners!

MasterType will introduce an Atari version
on July 1st. Watch for it!

Attention all Dealers.

Don't miss out on one of the hottest
selling software products on the market. Call
today for a free demo disk.

oftware 0

_ aio, CA9430

under $350. The US price for the 16K version was
not announced, but will probably be $199.95.
Unlike the ZX-81, the Spectrum uses a nice
mechanical keyboard with well-spaced medium
travel keys. It sports a high resolution umplm S
mode with eight colors. Given the memory size,
display capabilities, and mechanical (rather than
membrane) keyboard, the Spectrum is a strong
response to the Commodore Max.

Even if the Spectrum costs more than Max,
the Sinclair distribution channels might more than
make up[ol this deficiency. For e\(lmpl(' aone-shot

campaign for the ZX-81 was undertaken by Ameri-
can Express. The immediate response was about
2,000 orders per day. Not bad for a product with
the ZX-81's limitations. With Timex selling through
its 100,000 retail outlets, it will only be a matter of
time before the ZX Spectrum will be available at
vour corner drugstore.

Perhaps Sinclair’s next product will be a pocket
TV to use as a display for these computers.

If nothing else, the battle between Sinclair and
Commodore slmul(l dispel the myth of the so-called

Japanese imvasion — at least in this |)11(( range. Ata

higher price range, the NEC PC-6000 is quite
impressive. This 16 to 48K RAM computer has
three graphics modes as well as a 32 character by

16 line text mode. A pr inter interface and jovstick
ports are standard, as is a built-in 16K BASIC and
a screen editor. While the price was not announced,
I would guess that this product will retail for under
5450. A graphics tablet (about $200) was also dem-
onstrated for this computer.

Speaking of input devices, this CES was unique
in the number of companies that were selling ad-
vanced joysticks and trak balls. WICO, a principal
manufacturer of arcade game controllers, has
adapted its devices for home use. For a modest
570 expense, your home Atari games can now use
the same trak ball controllers found at the local
pizza parlor arcade. Cynex, of Hillsdale, NJ, intro-
duced GAME MATE 1. a pair of radio remote
control joysticks that let you control your computer
without wires from up to 20 or 30 feet away. Aside
from reducing the clutter of cables, this product
opens the door to some very interesting applications
for handicapped computer users.

And if anyone still needed proof that com-
puters were mass-market items, what better exam-
ple could one have than the fact that entertainment
giants such as Thorn EMI (hmn England) and
"()Lh Century Fox are now in [h(‘(()l‘ll])li[(l software
business?

Yes. it prnml\(s to be an interesting yvear for
that additional 5% of the US |J()l)l.lldll()l’l that will
also hear their children say, “Hey, I'm getting a
disk read error!” (®)
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* Youknow those alien resndents who 160k like blue jello
and smell like a cow pasture on a warm day? Well, }
* they're up in arms about something and have declared .°
war! Their weapons are‘’.Cyborg . shlps wnth ‘their
mtellngent parts - suspended inside. These Cyborgs
pursue like crazed batsto try and*kamikaze your crew
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Darts, but even when you blast
em, their doomsday missiles
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The Atari and Apple produce sounds of greater purity
than some synthesizers, according to Frank Serafine, one
of the creators of the TRON sound track. He used these
(()H.'i)“[(’?.\ lo creale some U/ .o‘l“: H.’UT’N' s most HH'"I‘(””!)!('
sound effects.

The Sounds
Of TRON

Tom R. Halfhill
Features Editor

His eyes locked in the grim intensity of
combat, the video warrior takes aim at his
opponent, slowly winds up like a baseball
pitcher, and I’E(J/f’nlh' unleashes a glowing
discus. Whooshing and screeching, the disc
arcs over the arena toward its frantically
dodging targel — who has dodged too late.
The disc demolishes the enemy gladiator in a
split-second burst of light and sound.

The victorious warrior reaches up to
retrieve his deadly disc, which zooms back to
him like a boomerang. Standing tall in his
glowing armor, TRON has triumphed again
over the forces of the sinister Master Control
Program.

This early scene from Walt Disney Productions’

summer release, TRON, is typical of the film’s
pioneering use of animated computer graphics.
But while TRON’s stunning visual effects have
attracted the most attention from critics and audi-
ences, fewer people are aware that the film’s sound
effects break new ground, too. The sounds, like
the visuals, also are the product of high-technology
computerization.

Apple And Atari Sounds
What is even more interesting, at least for personal
computer enthusiasts, is the equipment used to
fashion those sound effects: many were generated
with an off-the-shelf Atari 800 and an Apple II.

Not only that, but an Atari 800 running a
commonly available data base manager program
was used to store, categorize, index, and instantly
retrieve all the special sound effects collected for
TRON. How many was that? “Oh, my gosh —
thousands, just thousands of sound effects,” says
one of their key creators, Frank Serafine, of
Serafine FX Music/Sound Design.

SFX — you can see its credits roll by at the end
of TRON, if you watch closely — is a Los Angeles-

based sound design studio hired by Disney to collect
and create most of the special sounds heard in
TRON. Equipped with the most advanced audio
components and sound-dedicated computers
available, SFX previously had done sound effects
for Star Trek: The Motion Picture and The Fog. But
TRON was the studio’s most innovative and involved
project by far — SFX labored for a year and three
months shaping the film’s sounds.

Electronic Sound Assembly

Serafine says the job would have taken even longer
had he used the established method, improved
little since the 1930s, of cutting and splicing bits
and pieces of the soundtrack on mechanical film
editors. Faced with a staggering task, Serafine
turned to computers.

With his broad array of audio and computer
equipment, including the Atariand Apple, Serafine
designed a process he calls “Electronic Sound
Assembly.” Used for the first time in TRON, it does
for the creation of sound what word processing
does for writing: it allows the manipulation and
fine-tuning of the work on a video screen. Serafine
can digitalize sound effects, feed them into a Fair-
light CMI (Computer Musical Instrument), plot
the waveforms on a monitor and tinker with them
almost endlessly. In fact, he can actually alter the
sound directly on the screen with a light pen.

The results are sounds honed to an unbelieva-
ble degree of detail. Serafine says he was inspired
by the sound-layering techniques pioneered by the
Beatles in the 1960s with considerably less sophisti-
cated equipment. “They achieved a subliminal
effect, something which made you want to listen to
their music over and over again to hear every
sound. That’s what I tried to do with the sound
effects in TRON.”

Consider the roar of the “light cycles,” the
futuristic motorcycles on which the qld(lmlm s of
TRON duel while racing along the circuit grids of
the computer in which they are trapped. To make
the light cycles seem real, Serafine assembled and
combined more than 50 different sounds. When a
cycle makes a 90-degree turn to cut off an opponent,
for example, the sound effect is a combination of
video game tones generated on the Atari and a
recording of a buzz saw.

Likewise, the sound of the sleek tanks which
prowl the circuit canyons in TRON are a compilation
of dozens of noises made with the Atari, all layered
together. Serafine first tried recording a real army
tank, but was disappointed by the clanking rattle.
“I wanted something that sounded more turbine-
like, more computer-controlled,” he explains.

Screaming Monkeys
Other notable sound effects in TRON generated by



Introducing the PERCOM
Alternative to ATARI Disk Storage

Your Atari 800 is the finest home computer on
the market. Now you can own a floppy disk
system that measures up — an RFD mini-disk
storage system from Percom.

At Percom we've been making disk
storage systems since 1977.

Our designs are proven, our quality is
well known. And we back our dealers with

service know-how. Expect more from Percom.

You won't be disappointed.

® Operate in either single- or double-density
storage mode using Atari DOS 2.0S. In
double-density you can store almost 184
Kbytes (formatted) on one side of a 40-
track diskette.

® Connect your Percom RFD first-drive e Get quality and state-of-the-art capability at
system directly to your computer or connect competitive prices. Percom first-drive RFD
into your system through your Atari 810 systems are priced from only $799, first
Disk Drive. add-on drive is only $459. Cables included.

e Add an RFD first-drive system with its Watch for announcement of a new, power-
versatile four-drive controller, then connect  ful, easy-to-use disk-operating system for
as many as three more low-cost RFD add-  your Percom-equipped Atari 800 computer.

on drives.

Minimum system requirements — are an Atari 800

e Write application programs that can query computer with 24-Kbytes of RAM and compatible
and set up your system to operate a differ- video display system; Atari's disk-operating system

ent type drive at each cable position — that

(ver 2.0S) and owner's manual; and, for add-on
drives (if used) an optional disk drives

can even change configuration as the interconnecting cable available from Percom.

program executes.

For the best thing next to your computer, see your Atari dealer
about a Percom RFD floppy disk storage system. For the name
of your nearest dealer, call Percom toll-free 1-800-527-1222.

PERCOM

PERCOM DATA COMPANY, INC.
11220 PAGEMILL RD = DALLAS. TX 75243 « (214) 340-7081

PRICES AND SPECIFICATIONS
SUBJECT TO CHANGE
WITHOUT NOTICE.

ATARI 800 & ATARI 810 are trademarks of the Atari Corporation.
PERCOM is a trademark of Percom Data Company, Inc.
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Yes ... I'd like to know more about Percom RFD disk
drives for my Atari 800 Computer. Rush me free literature.
Send to: PERCOM DATA COMPANY, Inc., Dept. 18-CO1

11220 Pagemill Road, Dallas, Texas 75243

name
street
city state
zip phone number

| plan to add a hard disk system to my Atari: (1yes []no
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MAIL TODAY!
---—--——-----,



20 COMPUTE!

September 1982, Issue 28

Serafine in his studio, flanked by his Atari and Apple.

the Atari include numerous video game bleeps and
zaps, the sound of the “grid bugs™ which arise from
the circuits below the “solar sailer,” the shock prods
wielded by the Master Control Program’s guards,
and the collisions of tanks with walls (combined
with recordings of real military explosions).

The Apple 11 was used with plug-in sound
cards from Mountain Hardware and an Alpha
Centauri keyboard. These add-ons made the Apple
capable of a wider range of sound effects than the
Atari, says Serafine, but also made it harder to use.
Still, the added capability was an advantage when
programming certain video game sounds and the
“bonging” noise of a thrown discus.

The discus sound is a good example of how
much work went into each effect. The Apple’s

“bonging” sound was overdubbed
with recordings of a bullwhip and
of monkeys screaming at the San
Diego Zoo.

“The director [Steven Lis-
berger| demanded a concept for
each sound effect,” explains
Serafine. “I couldn’t just go
around doodling with sound
effects. We had to sit around with
the director in discussion sessions
to talk over the concept of each
sound effect. Like, for the disc-
throwing sound, we came up with
the concept that they had to sound
beautiful, vet sad — sad because
something so beautiful can at the
same time kill. So overlaying the
monkey screams lets you know
that, although this flying disc is
really beautiful, you also know
vou'd hate to be hit by it.”

It was originally Disney’s idea to involve per-
sonal computers in the sound production. Serafine’s
background is in audio and multi-media presenta-
tions, not computers. He was designing planetarium
shows in Colorado in 1976 when he first attracted
Disney’s attention. Disney hired him to put together
a multi-media presentation for the grand opening
of Space Mountain at Disneyland in 1977,

A few years later, after Serafine founded SFX,
Disney hired hHim to create the sound effects for
TRON and sent him to “Silicon Valley” in California,
the home of America’s microcomputer industry.
Disney figured it was the ideal place to find video
game sound effects for a movie whose central
theme was to be video games. Serafine met with
representatives from Apple and Atari, who set him

Sark. assistant to the arch-villain Master Control Program, introduces the killer disc.
o>

© MCMLXXXII Walt Disney Productions.
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Crack Programmer Flynn finds himself at the mercy of
distinctly user-unfr wndh' guard programs.

up with computer systems. Atari also lent him an
Atari Sound Development Disk, a well-guarded,
powerful utility package rarely entrusted to anyone
outside Atari itself.

Most of the Atari sounds were not actually
programmed by Serafine, though. He got help
from Ed Rotberg, an ace Atari programmer who
has since left Atari to form his own company, and
from another expert — Laurent Basset, who is 17.
Basset is the son of one of Serafine’s friends.

“He’s a whiz kid,” says Serafine. “"This kid was
actually able to do anything I wanted done on the
machine. I would dream of a sound or a concept,
and he would come back to me the next day with
the finished programs.”

All the thousands of sound effects created on
the computers or collected on tape were cataloged
on the Atari with FileManager 800, a data base
program by Synapse Software. Serafine says it
saved his studio hours of tedious filing. The record
for any sound effect, listing its characteristics,
source, and location on tape, could be retrieved in
1.5 seconds.

A Clean, Pure Sound

Serafine, who had only limited previous experience
with personal microcomputers, was also imprcssed
with the sound quality of the machines. “The
amazing thing to me is the purity of the sound that
comes out of the Atari, and also the Apple. Their
sound chips produce,an extremely clean, pure
sound which is even superior to some synthesizers
I've worked with. V\e had no trouble using those
sounds in the movie.”

In fact, he thinks the sound
capabilities of the computers are
underused, partly because the
proper tools are not available.
think Atari and Apple will look at
the success of the personal com-
puters [in TRON] and develop
better sound development disks
as a result. For example, Atari has
a Music Composer which gives you
all the tools you need to compose
music except really good sound.
You can’t access all the good
sounds in the machine with the
Music Composer. Someone at Atari
ought to combine the Music Com-
poser with features of the Sound
Development disk, and they'd
really have something. Mdvl)c if
they read this....”

Serafine sees a future for personal computers
in other productions involving video game-like
etfects. In fact, his current project is a Pac-man
commercial for Seven-Up.

Unfortunately, most people take sound effects
for granted, he says. The sounds in TRON come
and go so fast that almost nobody realizes the
amount of labor involved. “Several people spend a
week of intense work to create something,” he
sighs, “and it lasts only one second.”

«

Three Atari sound effects by Laurent Basset, who
helped program many of the Atari sounds in TRON.

10 7 CHR$(125):POKE 710,80:POKE 755,0:7 "
THUNDER & RAIN"

14 FOR TIME=O TO 1

15 B=INT (255%RND (0) +50) : X=RND (0) X200

20 FOR PITCH=1 TO B:SOUND 0,PITCH,8,1S5:NEXT PITCH
25 FOR T=1 TO X:NEXT T:NEXT TIME:SOUND 0,0,0,0
27 FOR RAIN=0 TO 15 STEP 0.2:SOUND
1,0,0,RAIN:FOR W=1 TO 20:NEXT W:NEXT RAIN:FOR
W=1 TO 2000:NEXT W:SOUND 1,0,0,0

40 FOR X=1 TO 100:NEXT X

50 ? CHR$(125):POKE 710,80:POKE 755,0:7 *
HEART BEAT"

60 FOR Y=1 TO 5:FOR W=1 TO 40:SOUND

0,12,3, 15:NEXT W:FOR W=1 TO 150:SOUND
0,0,0,0:NEXT W:NEXT Y:SOUND 0,0,0,0

70 FOR X=1 TO 200:NEXT X

B0 ? CHR$(125):POKE 710,B80:POKE 755,0:? "
STEAM LOCOMOTIVE"

90 X=0.1

100 FOR W=1 TO 150

110 FOR LOUD=15 TO 4 STEP —X:SOUND
0,15,0,L0UD:NEXT LOUD

120 X=X+0.01:IF X>0.7 THEN X=0.7

130 NEXT W:SDUND 0,0,0,0

135 FOR S=1 T0O 2

140 SOUND 1,40,10,10:SOUND 2,10, 10,8z SOUND
3,90,10,10

145 FOR X=1 TO 200:NEXT X

147 SOUND 1,0,0,0:'SOUND 2,0,0,0:SOUND 3,0,0,0
148 FOR X=1 TO &0:NEXT X

150 NEXT S G
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The Beginner’s Page

How Computers
Think

Richard Mansfield
Senior Editor

Computers don’t vet think in the broadest sense.
Some believe that computers never will match the
human mind in overall mental ability. Others
argue that artficial intelligence is inevitable and
might come to pass within the next ten to fifteen
vears. Before we can consider this question, how-
ever, we should first look briefly at the mechanics
of computer thinking. Your personal computer
does “think™ in a way. It can remember, it can play
a good game of chess, it can make certain kinds of
decisions, and it performs math calculations far
faster than we do.

How does your computer do the “thinking”
that makes it a worthy chess opponent? For the
answer, we have to get down to the simplest level.
[f we could enter the silicon chips inside the
machine, we would see a vast pattern of intersec-
tons and pathways, like Los Angeles seen at night
from a jet. Which path the electricity follows deter-
mines what happens. The computer controls this
electric traffic with gates. There are great numbers
of gates (the intersections), and they are the heart
of the computer’s decision-making process. Each
gate makes a yes or no decision, like a traffic cop
who signals “stop™ or “go,” to the electricity trying
to flow past it.

How does this “gate deciding” take place in
physical terms? The symbol of a gate looks like
this:

Gate

Human Neuron

Figure 1.

with two lines (wires) coming into the gate and one
line going out. The incoming lines are the facts.
the basis for the judgment, and the line out an-
nounces the decision. A gate is a transistor (or
diode). It functions like an automatic traffic light
which turns green only after two cars have pulled
up to the intersection. Beneath the pavement, in
each lane, 1s a sensor which can tell if a car is sitting
on it. The light stays red until both sensors are
switched on.

If there is only one car in either lane, or no
cars, the light stays red. With only these weight
sensors connected by wires to the gate, a true deci-
sion can be made. The wire coming out of the gate
is “turned on” when both incoming wires are on.
This “out”™ wire is connected to the tratfic ight. In
this way, electricity flowing through wires and
gates can decide things, can think.

A gate which says “yes” when both of its in-
coming wires are on is called an AND gate. Both
one wire AND the other must be on for the AND
gate to say “ves.” It is easy to see that this gate
could have many uses. How would your computer
decide whether to put a capital or a lowercase “C”
on your TV screen when vou press “C” on the
keyboard?

Using Gates In BASIC

SHIFT Z P C

L L]

N
-

Is any other
\/ key being
pressed?

Figure 2.

There are multitudes of AND gates inside vour
computer. One of them could always be checking
to see if a signal is coming in from the shift key at
the same time as another signal is coming from a
regular key. If both of these wires are on at the
same time, the shift decision is made. so the wire
coming out of the “Shift AND Gate™ turns on and
the computer displays an uppercase “C.”

Less common, but also important, is the OR
gate. It looks roughly the same as AND with two
wires in and one out, but it says “yes™ if either in-
coming wire is on. It might be useful for night
traffic. If there is a car in either lane, the light
switches to green.

There are times when the best way to solve a
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The SubLOGIC line of children’s
software (ages 4-12) is available
for the Atari©400™ and 800™
computers.

Adventure on a Boat
Go fishing for points in the waters of Fantasy
where anything can happen. 32K

Robby the Robot Catcher
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26 COMPUTE!

September 1982, Issue 28

programming problem in BASIC is to set up your
own gates. If your computer’s BASIC includes the
\\()I('\ AND and OR, vou can use them to experi-
ment with this concept of gates. You could try:

19 INPUT A: INPUT B

20 IF A = 18 AND B = 5 THEN PRINT" AND ": GOT
0 1@

3¢ IF A = 18 OR B = 5 THEN PRINT" OR ": GOTO
10

4@ PRINT" NEITHER AND NOR OR ": GOTO 1@

or you could get more complicated by, for example,
chec king to see if both numbers are less than 100
and B is 1/2 as large as A:

20 IF A < 168 AND A/2 = B THEN PRINT "CONDITI
ONS SATISFIED"

The computer’s “mind™ is built of AND and
OR gates, lots of them, arranged in various ways,
to form the pathways along which an electric im-
pulse flows. This spark races through the computer,
darting now left, now right, at the gates. Things
work similarly in the human brain, but there are
significant differences.

A Thousand Ideas About Orange

In our brain, the wires leading into a gate are
nerve fibers, the gates themselves are neurons, and
the wire coming out of the gate (with the answer) is
called an axon. Perhaps the most important differ-
ence is that a computer normally has two wires
bringing facts into a gate for a decision. Some
neurons have up to 100,000 incoming wires. A
single decision can be influenced by that many
“facts.” Fortunately for us, the facts don’tall need
to be “true” to switch an AND neuron. The outgoing
axon can say “yes” based on a percentage of the
iIncoming votes.

Another significant difference contributing to
the sophistication of human thought is that we can
think many things at the same time. When you
lmdglne an orange, your brain activates up to
perhaps 1,000 separate thinking processes simul-
taneously. It provides pictures (n[‘ both the color
and the fruit and possibly throws in an “associated”
idea or two like a photo of an orangutan ape), taste
memories, and hundreds of other pieces of infor-
mation it has wired to the word orange. And, at
the same time, it 1s selecting which of these thoughts
to ignore, which to connect, and which have the
highest value at the moment.

Computer Gates Can Switch A Million Times
Each Second

Your computer, by contrast, can process only one
“thought™ at a time. This sort of thinking (A leads
to B which leads to C) lends itselt very well to math
problems, but more or less eliminates poetry, com-

mon sense, or any thinking involving creativity or
flexibility. At present, computers are exc ellent at
solving problems where there is only one right
answer, but weak with ambiguous tasks (including
mastery of languages with their shadings and
nuances).

Underlying these differences are some inter-
esting contrasts between your brain and your com-
puter’s chips. Some estimates place the total number
of gates in the brain at 10,000,000,000. Personal
computers have far less density. The brain’s mem-
ory may have 12,500,000,000.000,000,000 bytes
(memory cells). We consider ourselves lucky if our
computer has 48,000 bytes. This imbalance in size
and complexity is somew hdl offset by the great
speed of the computer. A computer’s gate can
swing open or slam shut one million times every
second. Our gates can open or close only 100 times
per second. (But 1,000 of them can be operating at
once, so 1t's not as bad as 1t sounds.)

At the vanguard of computer science, however,
the gap is closing. The newest chips are coming
close to the density of the human brain. Advances
are being made in creating “parallel processors,”
computers which can, like us, handle many thoughts
simultaneously. Gates with multiple incoming
wires are being built. The latest computer speed
records leave us hopelessly in the dust: some
working computers can switch a gate in a
nanosecond (one billionth of a second).

Will computers ever become intelligent in our
sense of the term? Will a new life form, silicon
sapiens, dominate Earth? Nobody knows. There is
one thing to consider though: our mental machin-
ery isn’t getting any bigger or faster. We have had
our present brain capacity and speed since prehis-
toric imes. ‘The modern electronic computer first
appeared in the 1940, it has rapidly improved
since, and we cannot now say that there is any
known limit to the ultimate power of a computer

mind. ©
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This program (for Atari and Microsoft BASICs) will aid
in amproving and maintaining speed reading skills.

Peripheral
Vision Exerciser

[Ron Kushnier
Richboro, PA

We have all seen or heard about people who can
read a lengthy novel in an hour. Their eyes scan
the pages faster than most of us can read a sentence.
How do they do it? How much comprehension is
really taking place?

Those who have taken speed reading courses
have said that it is a matter of extreme concentration
and practice, mostly practice. Their reading speed
depends on the complexity of the reading material
—anovel goes much faster than a technical article.
Use of the technique must be constant. Once
a reader strays from the method, he quickly
forgets it.

The major technique used in speed reading is
the concept of the word picture. When we see a
word like the, we do not see it as “ t...h...e ,” but
rather as an entire word picture. If we extend this
idea and add another word, like on the, most of us
can still see the entire picture rather than separate
words. If we add on the hill, we now have a complete
thought in one word picture.

Speed reading builds on this technique, starting
with single words and progressing Lo newspaper
columns, and finally U)ttﬂll(nlqlh sentences as
found in standard texts.

A recent TV program devoted to the subject
showed several speed reading tools. These consisted
()icllills()[l(UI(h)nlIcttels(1PIN()plldlel\ spaced to
exercise the peripheral reading vision of the stu-
dent. I immediately thoucrhl “\\m\ What a terrific
application for a computer!” Not only could I
produce such a chart, but I could also animate it.

Those who are interested in trying speed
reading may find this Peripheral Vision Exerciser
oflnLCICsL

The program generates lists of random letters
formatted in such a way that the field of view 1s
gradually expanded. The eves take in more letters
at one time in this way.

The program consists of two levels: beginner
and advanced. Concentrate on the screen and try
to read the groups of letters with one eye fixation,
that is, without moving vour eyes across the screen.
Press the SPACE key to call up another set of letters.
As vou progress, press the “M™ key (more separa-

tion) to make things a little harder. To stop, or to
go into another mode, just hit the STOP key, then
hit RUN.

Program 1. Microsoft Version

100 REM **PERIPHERAL VISION EXERCISER**

110 REM ** BY RON KUSHNIER **

12¢@ INPUT"{CLEAR}ARE THESE CAPITAL LETTERS(Y/N
)n;As

130 IFLEFTS (AS,1)="Y"THENPOKE59468,14:
:GOTO150@

14@ IFLEFTS (AS,1)<>"N"THEN128@

15¢ INPUT"{CLEAR}DO YOU WANT LEVEL ONE(l1) OR T
Wo(2)";A

168 IFA=1THENF=1:GOT0198

178 IFA=2THENF=@:GOT0198

188 GOTOl5@

190 INPUT" {CLEAR}STARTING SEPARATION( »>=2 ) "
; B
I

200 PRINT" {CLEAR}"

210 IFF1=1THENA$="ABCDEFGHIJKLM
GOT023@

220 AS$="ABCDEFGHIJKLMNOPQRSTUVWXYZ"

230 X=1

249 DEF FNL(X)=INT(26*RND(X)+1)

256 FOR I =1 TO 18

268 C$=MID$(AS$,FNL(X),1)

278 IF F=1THEN3@0

280 C$=CS+MIDS (AS,FNL(X),1)

2909 C$=C$S+MIDS$ (AS,FNL(X),1)

3p@ DS$=MIDS (AS,FNL(X),1)

310 IF F=1THEN33¢

32@ DS=D$+MIDS (AS,FNL(X),1)

33¢ E$=MIDS (AS,FNL(X),1)

340 IFF=1THEN360

350 E$=ES$+MID$ (AS$,FNL(X),1)

368 IF F=1THEN PRINT TAB(18- B)DS;
AB(18+B)ES$;CHRS(13):GOT0380

378 PRINT TAB(18- B)DS; TAB(18)CS;TAB(19+B)ES;
CHRS (13)

388 NEXT

39¢ POKE1S58,@

400 GETAS:IFAS=""THEN40@@

419 IF AS="M"THENIFB<18THENB=B+1:G0T020%@

420 GOTO0200

Fl=1

NOPQRSTUVWXYZ":

TAB(18)C$;T

Program 2. Atari Version

100 REM x%xx PERIPHERAL VISION EXERCISER
E $

110 OPEN #1,4,0,"K:":GRAPHICS O0:POKE 752
1
]

150 ? CHR$(125);"Do you want level one (
1) or two (2)":GET #1,A:A=A-48

155 IF A<1 OR A>2 THEN 150

160 F=1:1IF A=1 THEN F=0

190 ? CHR$(125);"Starting separat1on (2=
18)";: INPUT B

195 IF B>18 THEN B=18

200 ? CHR$(125);:POKE 559,0

250 POSITION 18-B,10:V=F%2:G0SUB 500

260 POSITION 18,10:V=F%3:G05UB 500

270 POSITION 18+B,10:V=F%2:G605UB S00

280 POKE 559,34

290 GET #1,A

300 IF A=ASC("M")
1:60TO0 200

310 GOTO 200

500 FOR I=1 TO V

510 ? CHR$(&6S5+INT(26%XRND(0)));

S20 NEXT I

530 RETURN (@)

THEN IF B<18 THEN B=B+
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Though written for the PET, this in-depth explovation is
useful to any computerist whose BASIC includes the DEF
FN commancd.

User-defined
Functions:
Defined

Have you ever written a program in which a certain
formula had to be used quite often? Perhaps the
fundamental expression was always the same, but a
variable would need to change. Some formulas can
get qulLe lcnql}n and IL})le()us entry can become
tedious. There is an alternative besides subroutines
for this situation: the user-defined function. Let’s
take a look at the user-defined function.
I will be inventing some names in the article

to help explain the operation of the function. Any
term which is of my creation will be followed by
“(my jargon)” w hen introduced. The first invented
term is the abbreviation UDF (my jargon) for User-
Defined Function. Also, there are a lot of short and
simple examples included in the article. Sit close to
your PET and try the examples when you come
across them. I think you will learn more by seeing
the UDF in action.

What Is A UDF?
A UDF is an arithmetic function that is defined by
the user. Once defined, the UDF is implemented
just like a normal, resident BASIC function, and
can be used at any point within the program. A
UDF is somewhat like a variable, but rather than
being a variable for data, it is a variable for an
arithmetic formula. Like a variable, a UDF can be
defined, called up, and redefined as often as de-
sired. While similar to a variable, a UDF is not a
variable, and you should avoid thinking of it as a
variable. A UDF is for number cr unching opera-
tions only. As such, string variables, string func-
tions, and other non-arithmetic operations must
not appear in a UDF. The string symbol ($) must
not appear in the UDF’s syntax. Forget about
strings when working with UDFs.

When should you use a UDF? Whenever it is
convenient and practical to do so. Generally, they
are used for complex formulas which are repeated
many times throughout the program. However,
they can be as simple as you like. It is chiefly a
question of practicality. If a formula appears only
once in a program, a UDF is clearly impractical. If
it appears many times, it may then become practical

Myron D. Miller
Indianola, PA

to implement a UDF. Another feature of the UDF
is that one of the variables of the formula is made
available for independent substitutions. Thus,
values can be plugged into the UDF without
changing variables found in the program. I think
you will find the UDF to be an interesting as well as
powerful programming tool.

UDF Syntax
Let’s take alook ata UDF (see Figure 1 and Example
I). First, the UDF has two parts: 1. the definition
statement — DEF FN...— 2. the execution statement
(my jargon) — FN...—. The definition statement tells
the computer: “Remember this formula, we will
need it later.” This is similar to a LET for variables.
The execution statement tells the computer: “Use
that formula that I told you to remember.” This is
similar to calling up a variable for use. Figure 1
shows the required syntax incorporated into both
statements of the UDF. E xample 1 shows a simpli-
fied use of a UDF. (Note: the examples given in
this article will emphasize simplicity rather than
practicality.) We will take a detailed look at each
segment of the UDF’s syntax.

BASIC Keywords. DEF FN (define function) is
the keyword that states: remember this function. It
must have a line numbcr: that is, you cannot use a

UDF DEFINITION STATEMENT
120 DEF FNX (A)

& e
LINE NUMBER*

BASIC KEYWORD

=A+B

NAME

ARGUMENT

FORMULA

UDF EXECUTION STATEMENT
FNX (A)

BASIC KEYWORD

NAME

ARGUMENT
*A'line number is required for a definition statement.
Figure 1. Syntax for a User-Defined Function. The

definition statement must appear before the execution
statement in the program.
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LISTING

110 A=3:B=5
120 DEF FNX (A)=A+B
130 PRINT FNX (A)

COMPUTER’S ACTIONS

110 A=3:B=5
120 Define a function named X.

FNX (A)=A+B
130 Execute the function named X.

FNX (A)=A+B

FNX (A)=3+5

FNX (A)=8 Print on screen.
RESULT - COMPUTER DISPLAYS:
8
READY.

Example 1. A simple usage of a User-Defined Function.
Note: do not worry about the arguments for now. They
will be explained later in the article.

any other program line. Thus, the more space that
is used by a name, the less space left for a formula.
Second — long names are used in the listing only —
not in the program run. During the run, the computer
looks at only the first two characters of the function
or variable name. Thus, if two UDFs have long
names that begin with the same first two characters
(e.g., RADIUS and RADIANS), the first UDF that
was entered will be redefined and lost when the
seccond UDF is defined. Hence, no matter which of
the two UDFs is called up, only the second UDF
will be executed. To further complicate matters,
the listing will appear to be correct because long

definition statement in the direct (calculator) mode.
The definition statement must appear in the pro-
gram before the execution statement. FN is the
keyword that states: use the remembered function.
The execution statement must appear after the
definition statement. It can be used in direct mode,
but only after the definition statement has been
run in a program — run, not just listed.
Rules For BASIC Keywords

1. DEF FN must have a line number.

2. DEF FN must appear before FN in the

program.

3. FN may be used in direct mode if a DEF FN

has been run in a program.

Names: A UDF must have a name. I chose the
name “X" for the UDF in Figure I and Example 1.
A program can have many different UDFs in it; we
are not limited to one. Thus, the name identifies
which particular UDF we wish to use. Even if the
program contains only one UDF, it still requires a
name. Also, both the definition statement and the
execution statement must use the same name for
any specific UDF.

UDF names follow the same rules as variable
names. Thus we can use: a single letter — A,B,C...7Z;
or two letters — AA, AB, AC...AZ, BA, BB, BC...Z7Z;
or a letter followed by a number — A0, A1, A2...A9,
BO. B1, B2...79. Like a variable, a UDF can use a
longer name, and it will be plagued with the same
problems that crop up when long names are used
with variables. First — the entire definition statement
(line number, keyword, name, argument, and
formula) must fit on one 80 character line, just like

LISTING

210 A=2:B=3:C=7:D=9

220 DEF FNRADIUS (Z)=A+B
230 PRINT FNRADIUS (Z)

240 DEF FNRADIANS (Z)=C+D
250 PRINT FNRADIANS (Z)

260 PRINT FNRADIUS (Z)

270 PRINT FNRABBIT (Z)

~ COMPUTER'S ACTIONS
210 A=2:B=3:C=7:D=9
220 Define a function named RA.
FNRA (Z)=A+B
230 Execute the function named RA.
FNRA (Z)=A+B
FNRA (Z)=2+3
FNRA (Z)=>5 Print on screen.
240 Define a function named RA.
FNRA (Z)=C+D
250 Execute the function named RA.
FNRA (Z)=C+D
FNRA (Z)=7+9
FNRA (Z)=16 Print on screen.

260 Execute the function named RA.
Same action as line 250.

270 Execute the function named RA.
Same action as line 250.

RESULT — COMPUTER DISPLAYS:

5
16
16
16

READY.

Example 2. This program demonstrates the problem of
using two UDFs with names that begin with the same
first two characters. FNRADIUS is redefined and lost
in line 240. Thus, FNRADIUS and FNRABBIT execute
the same as FNRADIANS. This is because the computer
operates with only the first two characters of the name
— FNRA — during the run. The long names are used in
the listing only. Again, for now, don’t worry about

the arguments.
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names are retained in the listing. (See Example 2.)
Third — BASIC keywords cannot be nested (con-
tained within) a two or more character name.
Thus, the following names will cause a syntax error:
GO, INTEGRATE, SUBTOTAL, KILOGRAM,
FREQUENCY, FACTOR, SUBTRACTION,
STANDARD. (See Example 3.)

LISTING

310 A=2:B=3
320 DEF FNSUBTOTAL (Z)=A+B
330 PRINT FNSUBTOTAL (Z)

COMPUTER’S ACTIONS

310 A=2:B=3

320 Define a function named SU. TO ???? Computer
thinks: Why is this TO here? I didn’t see a FOR
statement or a GO. I do not understand this. Print:
?SYNTAX ERROR IN 320. Terminate program
execution.

330 Not executed because of SYNTAX ERROR IN
320. Will also cause a syntax error if 320 is
corrected.

RESULT —- COMPUTER DISPLAYS:

?SYNTAX ERROR IN 320
READY.

Example 3. This program demonstrates what happens
when a BASIC keyword is nested in a UDF name.
During the program run, line 320 tells the computer to
define a function named SU. Then, before the argument
and the formula are given, the line tells the computer
to perform a TO. The computer does not understand
this instruction, and lets you know with a syntax error
message. Try changing the O in SUBTOTAL to an A
(SUBTATAL) in line 320 only, and run it. You will
still have a syntax error, but now located in line 330.
Do the same in line 330 and the program should run
with no problems. You should now get:

o

READY.

In my opinion, long function or variable names
have no socially redeeming value other than to
keep aspirin manufacturers busy. Avoid them! If
you need documentation, use REM statements
(REMarks). Don’t forget that some two-character
names can get you into trouble also (IF, GO, TO,
ON, EN).

The name of the UDF serves only to identify
the function. The name does not relate to or affect
any variables in any manner. Thus, a program may
contain UDFs and variables with the same name,
and such variables may be used in the UDF. The
function will operate normally because there is no
interaction between UDF names and variable
names. Also, the % (integer) sign and the $ (string)
sign must not appear in the UDF name, or an

error message (SYNTAX for %, TYPE
MISMATCH for $) will result. A UDF is an arith-
metic function, not a variable. So, integer and
string signs have no meaning and are forbidden in
the UDF’s name. The best advice on UDF and
variable names is: keep it simple. You can’t go
wrong with a single letter or a letter followed by a
number (A3, X9, etc.) for a name.

Rules For Names

I. A UDF must have a name.

2. Both the definition statement and the

execution statement must have the same name.

3. UDF names follow the same rules as vari-

able names.

4. BASIC keywords, %, and $ must not appear

in the name.

5. Names for different UDFs must not begin

with the same first two characters.

6. UDF names do not relate to or affect

any variable.

7. (Recommendation) Limit the names to one

or two characters.

Arguments: The arguments for UDFs behave
somewhat differently from the other BASIC fune-
tions. The CBM User Manual and the PET/CBM
Personal Computer Guide call the arguments dummy
variables or dummy assignments. They are not
that simple! The arguments are extremely useful,
and contribute a great deal to the power and flexi-

20 DEF FNX (A)=A+B+C

DEFINITION ARGUMENT

INDEPENDENT VARIABLE

> FNX (D)

EXECUTION ARGUMENT

Figure 2. The UDF’s arguments. The definition argu-
ment selects a variable in the formula to be the inde-
pendent variable. The value of the independent variable
is determined by the execution argument. The inde-
pendent variable is a separate entity from program
variable of the same name. In the above function, the
value of D will be plugged into the independent variable
during the execution of the function. Thus, the equi-
valent formula for the above function is
FNX=D+B+C.
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bility of the UDF. Let’s see how they operate.

Both the definition statement and the execu-
tion statement must have an argument contained
in the parenthesis of each statement. Each statement
must contain only one argument. For simplicity,
let’s refer to the definition statement’s argument as
the definition argument (my jargon), and the execu-
tion statement’s argument as the execution argument
(my jargon). See Figure 2.

The definition argument selects one variable
from the UDF's formula to be the independent vari-
able (my jargon). The independent variable is no
longer a program variable and can exist only
within the formula of the UDF. It is a new entity
and, as such, it neither affects nor is atfected by a
program variable with the same name. Its operation
is independent of the program variable. Another
way of looking at it is that the definition argument
selects a location within the formula for the inde-
pendent variable. The location is marked by the
variable name in the definition argument. The
independent variable may appear in the formula
as often as required, but there can be only one

variable name in the definition argument.

The execution argument provides a value to
be “plugged.” or substituted, into the independent

LISTING

410 A=2:B=3:C=7
420 DEF FNX (A)=A+B
430 PRINT FNX (C)

440 PRINT A

COMPUTER’S ACTIONS

410 A=2:B=3:C=7
420 Define a function named X.
FNX=ILV.+B

430 Execute the function named X.
FNX=C+B
FNX=7+3
FNX =10 Print on screen.

440 A= 2 Print 2 on screen.

RESULT — COMPUTER DISPLAYS:

10
2

READY.

Example 4. This program demonstrates the operation
of the UDF’s arguments. The argument in line 420
selects the variable for the independent variable. The
definition argument actually selects a location in the
formula for the independent variable. The location is
indicated by underscoring in the comments to the
right (L.V.). The execution argument in line 430 pro-
vides the value for the independent variable. Notice
that B, C, and even A (line 440) do not change values.

variable during the function execution. See Exam-
ple 4. The other variables of the formula (those not
specified in the definition argument) will operate
with their current values as assigned in the program.
So, the definition ar gument selects an independent
variable, and the execution argument provides a
value for it.

LISTING
510 A=2:B=3:C=7:D%=9:E=-25
520 DEF FNX (A)=A+B+C
530 PRINT FNX (A)
540 PRINT FNX (D%)
550 PRINT FNX (E)
560 PRINT FNX (K)
570 PRINT FNX (150)
580 PRINT FNX (SQR(D%43) )

COMPUTER’S ACTIONS

510 A=2:B=3:C=7:D% =9:E=-25

520 Define a function named X.
FNX=LV.+B+C

530 Execute the function named X.
FNX=A+B+C
FNX=2+3+7
FNX =12 Print on screen.

540 Execute the function named X.
FNX=D%+B+C
FNX=9+3+7
FNX =19 Print on screen.

550 Execute the function named X.
FNX=E+B+C
FNX=-25+3+7
FNX =-15 Print on screen.

560 Execute the function named X.
FNX=K+B+C
FNX=0+3+7
FNX =10 Print on screen.

570 Execute the function named X.
FNX=150+B+C
FNX=150+3+7
FNX =160 Print on screen.

580 Execute the function named X.
FNX=SQR(D“/(T_§)_ +B+C
FNX= 27 +3+7
FNX =37 Print on screen.

RESULT - COMPUTER DISPLAYS:

12
19
-15
10
160
37

READY.

Example 5. This program shows a variety of execution
arguments in action. In line 560, K is an unassigned
program variable. Therefore, K=0.
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The definition argument must spec'i['\; one

floating point variable only. String (8), integer (%),

and subscripted (from ‘nmvs) variables must not
appear in the definition argument. The same 1s
true for BASIC keywords, numerical values, and
arithmetic expressions. The execution argument
may use floating point, integer, and subscripted
variables. However, string variables must not be
used in the execution argument. Direct numerical
values, arithmetic expressions, or a program vari-
able with the same name as the m(lepcndun vari-
able may also be used in the execution argument.
The value of such items will be substituted in the

LISTING

610 A=2:B=24:C=38
620 DEF FNX (A)=B/A
630 PRINT FNX (C)
640 PRINT FNX (12)
650 DEF FNX (B)=B/A
660 PRINT FNX (C)
670 PRINT FNX (12)

COMPUTER’S ACTIONS

610 A=2:B=24:C=8

620 Define a function named X.
FNX=B/L.V.

630 Execute the function named X.
FNX=B/C
FNX=24/8
FNX =3 Print on screen.

640 Execute the function named X.
FNX=B/12
FNX=24/12
FNX =2 Print on screen.

650 Define a function named X.
FNX=ILV.A

660 Execute the function named X.
FNX=C/A
FNX=8/2
FNX =4 Print on screen.

670 Execute the function named X.
FNX=12/A
FNX=12/2
FNX =6 Print on screen.

RESULT — COMPUTER DISPLAYS:
3
2

4
6

READY.

Example 6. This program demonstrates the reassign-
ment of the independent variable to another variable
in the formula. Note that the only item changed is the
definition argument (line 650). Yet, look at the differ-
ence in results.

same manner as the variables.

A UDF may be executed as often as desired in
the program, and each time a different execution
argument can be used. Thus, a variety of values
can be plugged into the function’s mdcpendcnl
variable by changing nothing other than the execu-
tion argument. If an unassigned variable is entered
as an execution ar gument, zero will be substituted
into the independent variable. Any variable equals
zero until the program LETS, RE: ADS, INPUTS,
or otherwise assigns a value to it. Example 5 shows
the various possibilities for execution arguments.

If it is necessary to change the assignment of
the 1!1(10|mncl( nt variable to another variable within
the UDF's formula, then the UDF must be rede-
fined using the desired variable as a definition
argument. (See Example 6.) If the original UDF 1s
also required, then a new UDF, with a different
name, should be defined for the change. Also, it is
possible not to have an independent variable. Tf
the definition argument contains a variable which
is not used in the formula, there will be no inde-
pendent variable in the formula. The function will
operate on the current values of the variables
found in the formula. No substitutions will take

LISTING

710 A=2:B=3:C=7

720 DEF FNX (Z)y=A+B+C
730 PRINT FNX (C)

740 PRINT FNX (100)

COMPUTER’S ACTIONS
710 A=2:B=3:C=7
720 Define a function named X.
FNX=A+B+C

730 Execute the function named X.
FNX=A+B+C
FNX=2+3+7
FNX =12 Print on screen.

740 Execute the function named X.
FNX=A+B+C
FNX=2+3+7
FNX =12 Print on screen.

RESULT — COMPUTER DISPLAYS:

12
12

READY.

Example 7. This program demonstrates a UDF without
an independent variable. The definition argument, Z,
is not found in the formula. Therefore, there is no
independent variable, and the function does not use
the execution argument. The same result will occur,
regardless of value of the execution argument. Note:
both arguments must still be included in their respec-
tive statements, or a syntax error will result.
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place in any variable. The execution argument,
although still required, will have no effect on the
function, and hence, is a dummy assignment. (See
Example 7.)

Examples 4, 5, 6, and 7 demonstrate the pow-
erful effects that the arguments have on the UDF.
Note the differences in the results of the examples
caused by manipulating the arguments. Obviously,
if you are to effecuvely use UDFs, you must have a
clear understanding of the operation of the argu-
ments. Try de\mmr some UDFs of your own on
paper; see if you can predict the results for specific
arguments, and then try them on your computer.

Rules For Arguments
Definition Argument

1. There must be one, and only one, argument
in the definition statement.

2. The argument must be contained in
parentheses.

3. The argument must be a floating point
variable only; no %, $, or subscripted variables

and no numbers, BASIC keywords, or expres-

sions are allowed in the definition ar gument.

4. The definition argument selects one variable
from the formula to be the independent
variable.

To change the independent variable selec-
tion within the formula, the UDF must
be redefined.

6. If the argument does not appear in the
formula, there will be no independent variable.

Execution Argument

1. There must be one, and only one, argument
in the execution statement.

2. The argument must be contained in
parentheses.

3. The argument can be a floating point, i
teger, or subscripted variable. Numbers cmd
arithmetic expressions are allowed. No
string variables.

4. The value of the execution argument is
substituted into the independent variable.

5. A new argument may be used each time the
function is executed.

6. If the argument is an unassigned program
variable, 0 will be substituted into the inde-
pendent variable.

7. If the formula does not contain an inde-
pendent variable, the execution argument,
though still required, will have no effect on
the formula.

Formulas: What can we use in the formula? A

general rule: if it has something to do with math, it
can appear in the UDF’s formula. Let’s see what we
can use.
Variables: floating point, integer (%), and
subscripted variables may be used in the for-
mula. String ($) variables must not appear in
the formula.
Numbers: any numerical value within the nor-
mal range of the computer can be used. Also
the symbol 7 (pi) may be used.
BASIC Commands: (CLR, LIST,
may not appear in the formula.
BASIC Statements: (DEF FN, DIM, FOR/NEXT
etc.) may not appear in the formula.
String Functions: (ASC, CHRS, LEFTS, ... etc.)
and String Concatenation (+) may not be
used in the formula.
Arithmetic Functions: (ABS, A TN, COS, ..
may be used in the f()rmul;i
Arithmetic Operators: (+, -
can be used.
Boolean Operators: (AND, OR, NOT) can be
used in bit-oriented operations.

LOAD, ... etc.)

il

wete.)

/. ™, - negation)

Relational Operators: (=, <, >, <= >= <
all be used in the formula.

>) can

Exceptions: There are some non-arithmetic
funcuons that will work in the formula. All of
these functions are of' a “return a value” nature.
The following is a list of these exceptions:
ASC, LEN, VAL, FRE, PEEK, POS, ST, TI,
USR. I'suggest using these functions with
caution. Thoroughly experiment with the
functions before m(ludmo them in a program.

A UDF can have only one formula. A variable,
number, operator, or function can be used as often
as needed within the formula, but the entire defi-
nition statement must fit on one 80-character line.
If there is a bug (error) in the formula, it will not
show up until the function is executed. The appro-
priate error message will be displayed, but it will be
referenced to the line of the execution statement,
not the definition statement. Thus, the following
program would result in a zDIVISION BY ZERO
ERROR IN 30. Note the error is referenced to line
30, but the correction will have to be made in line 20.

10 A=2:B=3:C=7

20 DEF FNX (A) =A + (B/0)

30 PRINT FNX (C)
Keep this in mind; it will make your debugging
effort much easier. Don’t forget about the order of
evaluation (multiplication is performed before
addition, etc.) and the other rules applicable to
formulas. UDF formulas behave just like any other



September 1982, Issue 28

COMPUTE! M

formulas with the exception of the independent
variable.
Rules For Formulas
A UDF can have only one formula.
2. The formula and the other elements of the
definition statement must fit on one 80-
character line.

3. Any variable except strings ($) may be used.
4. Any number and 7 may be used.
5. Any arithmetic function or operator may be

used except DEF FN.

6. Non-arithmetic functions may not be used.
(See text for exceptions.)

7. Relationals and bit-oriented Boolean func-
tions may be used.

8. A bug in the formula will show up in the
execution statement line, not the definition.

9. To modify the structure of the formula, the
UDF must be redefined.

10. Any variable or function may appear as
often as needed in the formula.

How Are UDFs Used?

UDFs are used in the same way that any other
BASIC function in the programis. T he first thing
to realize is that no action takes place during the
definiton statement other than the function being
stored in memory. The definition statement per-
forms nothing; the function is performed in the
execution statement. This is why errors in the
formula show up at the first execution statement,
rather than the definition statement. Don't try to
use the function with a definition statement (e.g.,
J=DEF FNX (A)=A+ B+ C); it will not work. The

UDF is always used, that is, performed (and the
result used), with an execution statement. Also,
bear in mind that in order to execute a UDF, you
must first define it. Failure to do so results in an
*UNDEFD FUNCTION ERROR. Watch out for
GOSUBs, IF/THENs, GOTOs, and anything else
that may block the definition statement.

You must do something with the execution
statement. Try this:

10 A=2:B=3:C=5

20 DEF FNX (A)=A+B+C

30 PRINT FNX (A)

40 FNX (A)

The above program will give you a 10 (from line
30) followed by ?SYNTAX ERROR IN 40. Why?
Line 30 proves that the UDF is OK. So, why the
syntax error? The PET, like humans, resents point-
less work. In the orderly world of machine logic,
everything is done for a reason. Computers do not
entertain idle thoughts, which is precisely what line
40 is: an idle thought. It does nothing with the
result of the function, and the computer does not
understand what it is supposed to do. Imagine a
stranger dpp](mchmg you on the street; his only
words are “FNX (A)”, and he then impatiently
waits for your reply. You would probably deliver a
syntax error message of greater magnitude than
the computer’s. Quite simply, you have to do some-
thing with the result of the U DF execution state-
ment. What can you do with it? You can do anything
except treat it as a variable and try to assign a value
toit (e.g., let FNX (A)=3, READ FNS (A), INPUT
FNX (A) are all no-no’s). Remember, the execution
statement provides a result, or an output; it cannot
be used as an input. Figure 3 shows some of the
ways you can use a UDF in a program.

USE IN PROGRAM
DEF FNX (A)=A+B

PRINT FNX (3)

J=FNX (S)

IF FNX (D%)=Y THEN 500
Z5=FNX (F) AND 64

FOR B=1TO FNX (Q)
R2=SQR(FNX(Q))

ON FNX(P1) GOSUB 200,300,
POKE32767 + FNX(T),99
PRINT VTAB(FNX(G) )U

DEF FNY (D)=FNX (N)+D+E

COMMENTS

Definition statement, can be used only to define a
function.

Print result on screen.

Sets variable J equal to result.

Testing result in an IF/THEN.

ANDing result with 64.

Limit on a FOR/NEXT statement.

Argument for another arithmetic function.

Index for an ON GOSUB.

Address calculation for a screen POKE.

Argument for a TAB.

Definition of another UDF. See nested UDFs in text.

Figure 3. (This is not a program.) Shown above are some of the ways that UDFs may be implemented in a program.
The definition statement cannot perform the function; the execution statement must be used to implement the
UDF. Some action must occur with the execution statement. And the execution statement must always act as an
output of data. That is, the UDF cannot be a receiver of data like a variable, so you cannot LET FNX, INPUT

FNX, READ FNX, or GET FNX.
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Nested UDFs: The execution statements of one
or more previously defined UDFs may appear in the
formula for a new UDF. See the last line of Figure
3. Why next UDFs? Itis a very effective way to
create formulas that exceed the 80-character limi-
tation on a definition statement. Nesting allows
very long formulas to be used in the pr ogram.
Also, nesting is the programming convenience. If
you have two formulas, the second containing the

LISTING

810 A=2:B=3:C=5:D=T:E=9:F=10:G=20
820 DEF FNX1 (A)=A+B+C

830 PRINT FNXI1 (F)

840 DEF FNX2 (D)=FNXI (F)+D+E

850 PRINT FNX2 (G)

860 DEF FNX3 (D)=FNXI (D)+D+E

870 PRINT FNX3 (G)

COMPUTER’S ACTIONS

810 A=2:B=3:C=5:D=7T:E=9:F=10:G=20
820 Define a function named X1.
FNXL=LV.+B+C

830 Execute the function named X1.
FNXI=F+B+C
FNX1=10+3+5
FNX1 =18 Print on screen.

840 Define a function named X2.
FNX2=FNXI1 (F)+LV.+E

850 Execute the function named X2.
FNX2=FNXI1 (F)+G+E
Execute the function named X1.
FNX1=F+B+C
FNX1=10+3+5
FNX1=18 Send to FNX2.
FNX2=18+G+E
FNX2=18+20+9
FNX2 =47 Print on screen.

860 Define a function named X3.
FNX3=FNX1(LV.)+LV.+E
870 Execute the function named X3.
FNX3=FNXI (G)+G+E
Execute the function named X1.
FNX1=G+B+C
FNX1=20+3+5
FNX1=28 Send to FNX3.
FNX3=28+G+E
FNX3=28+20+9
FNX3 =57 Print on screen.

RESULT — COMPUTER DISPLAYS:

18
47
57

READY.

Example 8. Nested UDFs. Note in line 860 that the
execution argument of FNX1 is an independent vari-
able for FNX3. Compare the execution of FNX3
with FNX2.

first (e.g., A+B+Cand A+B+C+D+E), the
definition of the second UDF can contain the ex-
ecution of the first UDF. This saves re-entry of the
same formula. See Example 8.

UDF nesting is not without problems. If too
many UDFs are nested, an 20UT OF MEMORY
ERROR will result. Try Example 9. Notice how
many free bytes are left. How can you be out of
memory? As each function is executed, data is
entered on the stack.

The stack is a section of memory containing
256 consecutive locations. The processor uses the
stack to store addresses and data when it is called
to perform another function before completing
the current operation. When the interrupting
operation is completed, the processor removes the
stored information from the stack and continues
where it left off. If the processor is interrupted
while working on an interrupt, then interrupted
while working on that interrupt, etc., at some
puml the stack will be filled and the program will
terminate with an 7OUT OF MEMORY ERROR.

When the stack is full, an 20UT OF MEMORY
ERROR results regardless of how much RAM is
available. The program can be further compounded
by GOSUBs, FOR/NEXTs, and any other operation

910 A=2:B=3:C=7

920 DEF FNXA (A)=A+B

925 DEF FNXB (A)=FNXA (A)+C
930 DEF FNXC (A)=FNXB (A)+C
935 DEF FNXD (A)=FNXC (A) +C
940 DEF FNXE (A)=FNXD (A)+C
945 DEF FNXF (A)=FNXE (A) + C
950 DEF FNXG (A)=FNXF (A)+C
955 DEF FNXH (A)=FNXG (A) +C
960 DEF FNXI (A)=FNXH (A)+C
965 DEF FNXJ (A)=FNXI (A)+C
970 DEF FNXK (A)=FNX] (A)+C
975 PRINT FNX] (A)

980 PRINT “FREE BYTES = "FRE(0)
985 PRINT FNXK (A)

RESULT — COMPUTER DISPLAYS:

68
FREE BYTES=31318

?0UT OF MEMORY ERROR IN 985
READY.

Exact value will vary.

Example 9. This program demonstrates consumption
of the stack by excessive nesting of UDFs. The 68
results from line 975, thus executing FNX]J did not fill
the stack. Line 980 proves that there is plenty of RAM
left. (The exact value depends on memory size, and if
there is other programming stored.) Executing FNXK
in line 985 fills the stack, and the program terminates
with the POUT OF MEMORY ERROR message.
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that uses the stack. If this happens, you have no
alternative other than to reduce the complexity of
the nested UDFs. You can always set a variable
equal to a lower function, and then use it to pass
the data to the higher UDFs (for Example 9, change
line 970 to: 970 Q=FNX]J (A):DEF FNXK
(A)=Q+C).

When nesting, a second UDF cannot be defined
with the definition statement of the first (e.g.,

10 DEF FNX2 (A)=DEF FNXI (A)=A+B+(C).
An error will result when either function is exe-
cuted. When a UDF is nested within a second UDF’s
formula, the first UDF must be defined before the
second UDF is executed. That is, the computer
must see the definition statement of the first UDF
(as well as the second) before the execution state-
ment of the second UDF can be performed. Failure
to do so will result in an ?2UNDEF'D FUNCTION
ERROR when the second UDF is executed. Also, a
UDF cannot redefine itself by nesting the original
execution statement in the formula for the new
UDF (e.g., 100 DEF FNX! (A)=FNX/ (A)+ B+
C+ D). In other words, the UDF in the formula
must have a different name than the UDF that is
being defined, or an 2OUT OF MEMORY ERROR
will result.

Example 8 shows that the execution argument
of the UDF in the formula can be an independent
variable of the UDF being defined. This can lead
to some powerful and interesting possibilities, and
it can also lead to some real debugging problems if
you are not careful. If you do not want other values
substituted into the nested UDF, be sure that the
execution argument is not an independent variable
of the UDF being defined. The UDF FNX2 (in
Example 8) has FNXI nested in its formula. The
execution argument of FNXI, F, is not an inde-
pendent variable of FNX2.

When FNX2 is executed (line 850), FNX1 will
still operate with I as the execution argument.
FNX3 is the same as FNX2 except that the execution
argument of FNX1 in the formula has been
changed to D, the independent variable of FNX3.
Compare the execution of FNX3 (line 870) with
the execution of FNX2 (line 850). Quite a differ-
ence! Imagine the mess that could evolve out of
nesting four or five complicated UDFs. You must

be careful when selecting arguments for nested
UDFs.

UDFs In Immediate Mode
The PET is a very poweful calculator when used in
the direct mode. Unfortunately, typing in a few
dozen SQR, SIN, EXP, etc, can get to be a real
drag. You may be able to use a UDF to eliminate
some of that typing. Let’s see how.

Let’s assume that we have a series of calcula-

tions to perform. We don’t have time to fool around
with a program and, besides, the calculations vary,
50 a program is not practical. Throughout the
series of calculations appears the equation:

Cc="\/A%+B?
The good, old Pythagorean theorem. In BASIC
the equation appears as:

C=SQR(At2+Bt2)

Now who in their right mind wants to type that in a
dozen times or so? Let’s create a UDF to calculate
the equation. We cannot define a UDF in the direct
mode; we would get an ?ILLEGAL DIRECT
ERROR. No problem. We will define the function
with a one line program:

10 DEF FNC (A)=SQR(A%2 + Bt 2)

Now we must RUN the one line program. Nothing
appears to happen, but an action did occur: the
UDF was stored in the memory. OK, we can now
use our UDF in the direct mode.

Typein: B=4:?FNC(3) Press RETURN.
Result: 5isdisplayed.
Typein:  B=D557:?FNC(332) Press RETURN.
Result: 648.438895 is

displayed.

Anvtime we need to use the above (‘qudlmn in our
calculations, all we have to do is assign a value to B
and execute the UDF. The value for A is entered in
the execution argument.

Do you need cube roots in direct mode? If so,
try this:

20 DEF FNA (X)=EXP(LOG(X)/3)
RUN the program, and try some direct mode

cube roots.

Typein: Press RETURN.

Result:

?FNA(27)
3isdisplayed.

Try the same thing with 343; you should get seven.
(The question mark, 7, is an abbreviated PRINT
command.) If you replace the three in the above
equation with a variable, say Y, you can use it to
find any root. FNA will return the “Yth” root of

X: thatis, FNA will equal 1y _\/\_

The examples I have given are rather simple,
but they demonstrate the idea. You can have defi-
nition statements up to 80 characters, and you can
nest UDFs for direct mode as well as in the program
mode. Thus, UDFs can transtform your PET into a
super-calculator for direct mode calculations. Just
remember to define the UDFs with line numbers,
and RUN the program before attempting to execute
the UDFs. You should have to RUN the definition
program only once, unless there is a power failure.
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Where do you go from here? Experiment! Use
UDFs in your programs. Your formulas don’t have
to be Einsteinian to qualify for UDFs. If vou run
into snmuhlm_{ that I didn’t cover, or find a differ-
ence in operation with other ROMs, or, if you have
a unique application, send it in to COMPUTE!.

If you do a lot of work with trig, you may find
pages 62 ad 63 of the CBM User Manual (see refer-
ences) of interest. Commodore lists about 20 dif-
ferent UDFs involved with trig. If you like games, I
have one more technique for you. Games use a lot
of random numbers, quite often with a variety of
ranges within the same program. Here isa UDF
that will give you a random integer in a range of 1
to X, where X is the maximum desired number.

10 DEF FNR (X) = INT(X*RND(1) + 1)

To use the function in a program, simply execute
the UDF with the maximum desired number placed
in the execution argument. For example: PRINT
FNR (500) will print a random integer between
one and 500. In the same program you may have:

POKE32767 +FNR (1000),42.

This would display an asterisk in a random location
on the screen. You can use the function as often as
required, and the range is a simple matter of
choosing an execution argument.
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Scotch Diskettes

Rely on Scotch® diskettes to keep your vaiu-
abledatasafe Dependable Scotch disketles
are lested and guaranteed error-free. The low
abrasivity saves your read/write heads
They're compatible with most diskette drives

(800)235-4137 A

PACIFIC
EXCHANGES
100 Foothill Blvd
San Luis Obispo, CA
93401 In Cal. call
Dealer inquines (800) 592-5935 or
Invited (805) 543-1037

BUSINESS OPPORTUNITY

Service & Maintain
Coin Operated Micro-Computers
In Libraries

DEALER REPRESENTATIVES WANTED
PART OR FULL TIME
NO ROYALTIES, NO FRANCHISE FEE

Exceptionally lucrative ground-floor op-
portunity to participate in the explosive
Micro-Computer Market. The Computer
Bus offers Community minded Micro-
Computer owners the chance to develop
their own successful business within a
relatively short period of time with this
innovative Microcomputer concept. The
prognosis for success has never been
better.

If you are accepted as a Computer Bus
“Learning Center” Dealer you will operate
your own sales and rental business from
your home or office, featuring a product
line of uncompromising quality and out-
standing company support.

Investment required $3,000, secured by ex-
tensive computer software and hardware.
Selected territory, leads, national and region-
al advertising, technical support and full
back-up service.

For additional information call toll free
1-800-321-3670
Ohio Residents Call Collect
1-216-255-1617

the COMPUTER BUS

personal & business - computer systems

the COMPUTER BUS, 101 River St., Grand River, Ohio 44045
Authorized ATARI® Dealer
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In this in-depth profile of COMPUTE! Associate Editor
and Columnist Jim Butterfield, he discusses the future of
computing, his background and hobbies, and his views on
topics ranging from compulers in education to the appeal
of programming.

Meet
Jim Butterfield

Gail Hook
Barris, Ontario

The Butterfield homestead is a modest brick house
within walking distance of downtown Toronto. Itis
comfortably (hlltcted with books, plants, com-
puters, and three cats. Even the attic is pressed into
service as storage space for whatever books and
computers Jim Butterfield cannot cram into his
small office.

The office, in fact, resembles a crowded depot
for a changing assortment of computers —including
four Commodore PETSs of varying screen sizes and
ages, a VIC-20, an Atari 800, a KIM, a Rockwell
AIM, and an Alpha, a Em-opv;m machine Stacked
next to the computers is a “disk tower” consisting
of two Commodore double disk drives (a 4040 dnd
an 8050), an Atar1 810 drive, and an ancient Com-
modore 2023 printer perched on top. Bookshelves
along one wall are overflowing, and every available
inch of floor space is carpeted with piles of diskettes,
papers, and still more books. Yet, amazingly, But-
terfield always seems to know into which pile to
dive for what he needs.

One of the three cats, the Siamese, possesses a
similar instinct. With a feline knack for homing in
on the center of warmth and attention, she often
dozes atop whichever PET is on and humming.

The main occupant of the office — Butterfield
—meshes with the environment, too. He speaks
with a gravelly voice in the measured phrases of
someone used to teaching or bei ing quoted for
publication. Middle-aged and greying, he brings to
microcomputing an almost childlike curiosity and
sense of delight, a fascination which led him first to
an absorbing hobby and finally, in early 1981, to a
new career as a freelance writer, consultant, and
teacher. Today he is recognized as a premier expert
on Commodore computers, as a prolific writer,
and perhaps most of all as an unusually coherent
voice in the seemingly impenetrable technical

thicket of personal computing.

A Change of Careers

Like most career changes, the switch surprised
Butterfield as much as anybody. For 24 1/2 years
he worked for Canadian National/Canadian Pacific
Telecommunications. He quit solely because the
company decided to move far away from central
Toronto, and he would have spent so much time
commuting there would have been none left

for his hobby. For Butterfield, it was no contest.
“When faced with that choice, I really had no choice
and I quit.”

Actually, it was while working for CN/CP in
1964 that Butterfield was first introduced to com-
puters — although personal microcomputers were
still undreamt-of in those days. Butterfield spent a
year as a programmer of a rather specialized com-
puter, a Collins C8401. FORTRAN and COBOL
were coming into use at the time, but the Collins
didn’t use any such advanced languages. Program-
mers had to do almost everything in machine lan-
guage. Butterfield soon moved into other areas of
the company, but a little more than ten years later
his interest was rekindled by a new invention —
microcomputers.

“I decided to find out what this ‘micro’ stuff
was all ;lbout and started watching the current
magazines,” he says. “I finally decided to purchase
when I saw a u)mplvmly pre-built machine called a
KIM-1, which had a 6502 microchip in it. That
turned out to be like a return to the past. Everything
we had been doing a dozen years before on the
large $1.5 million computer, we were doing again
on this little $250 board — including making the
same mistakes.”

KIM And The Start Of Social Computing

One machine led to another, and Butterfield began
sharing his knowledge with other microcomputer
users, as well as wrilingr about his discoveries. He
had gained some writing experience many years
before in western Canada, where he was born, as a
“continuity writer” for a couple of radio stations.
(Butterfield smiles, “That means I spent about a
year of my life writing commercials.”)

As the users of early mum(,ompulcn began
comparing notes, it wasn’t long before a cult of
sorts sprang up. Indeed, the emergence of micro-
computers as a basis of social, and not merely tech-
nical, interaction is the facet of the field that But-
terfield enjoys most. In the earliest days of “roll-
vour-own-computers,” he notes, everyone had a
different machine, which crimped the sharing of
information. “Suddenly, along came the KIM.
Everybody had the same computer. An amazing
Lhmg Imppcned — and this is multiplied many
times over in the Commodore line — people built a
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social life around microcomputers.”

The thriving Toronto PET Users Group
(TPUG) is a case in point. Butterfield had what he
calls a
Lyman Duggan, whom Butterfield persuaded to
hold the first meeting in his basement one summer
evening. While Butterfield fir mly rejects any or-
ganizing chores, he contributes a great deal as a
friend of the club, speaking at monthly meetings

“Machiavellian influence” on TPUG founder

“An amazing thing happened ...
people built a social life
around microcomputers.”

and sharing his expertise.

Butterfield admits, “It’s getting harder to
know what to talk about at those meetings. There
are a number of people who have the ability to
track down any part of the machine they want to
go after, and who are quite skilled at machine
language. As a result, my sympathy is with the
beginner. I'd rather bore ten experts than lose
the bulk of people, so I try to keep things fairly sim-
ple.?

Butterfield’s sympathy for beginners is well
known and shows in his articles. His writing is
informal and witty in spite of its technical content.

“Itryto write it as [ would say it. I do a lot of pre-
senting material to both kids and adults, and I try
to keep the same style in my writing. Also, whenever
[ can, I slip in a simple example program. Then,
even if the readers can’t understand what I mean,
they can run the programs.”

Light Consulting

Butterfield also indulges in what he calls “light
consulting,” principally for Commodore. In the
spring he went on a western Canadian promotional
tour for the VIC-20 computer. He's also frequently
invited to shows, such as the PET Show in London
he attended in June. He finds this part of his work
“really great fun” because it provides opportunities
for travel.

Lecturing and teaching, such as the machine
language course he conducts each month for a
special interest division of TPUG, provide him
with feedback about problems and areas where
people need more information. He has a reputation
for being generous with his time, and his phone is
open from 10 a.m. to 10 p.m. Monday to Friday.

“If somebody phones me up and asks a questum
which shows they just haven’t bothered trying it
themselves, then I will sometimes be a little short,

because it does seem like a waste of my time,” he
says. “But most people who call do so because
they’re stuck on something. It’s just a question of
g(-llqun()lh(t opinion. If I get a number of
nlquu ies in a certain area, that’s usually a ‘slS_{ll(l]
that it’s time for me to write an article about it.
IUs a very good way of keeping posted on what's
bothering people at the moment.”

Butterfield is equally generous with his soft-
ware. He rarely sells any of his programs. “I would
like to foster an environment where people pass
out their software with reasonable generosity. 1
think that by showing a good example, I might sort
of lead the way in that.” Often he distributes his
work on TPUG’s library disk.

Stll, Butterfield vehemently suppm'ls’ an
author’s copyr ight: “I believe very strongly that the
person writing an original program has the right to
do as he chooses with that program. If he chooses
to sell it or to request that it not be copied except
for a fee, then he has absolutely that right.”

However, he feels that a person who takes
money for software is obligated to support that
program by upgrading it and furnishing the means
to modify it, if necessary. “I'hat’s another good
reason to give programs away. I really feel that
most people who put down a lot of money for
software feel that they are not buying a disk or

cassette tape, but they are buying a service.”

Imcuslmqu Butterfield believes the problem
of software piracy might lessen, not grow, with the
increasing business use of microcomputers. He
laughs, “If an employee ran to the boss and said,
‘Chief, I think you should give me a raise because 1
just saved you $500, I lifted a copy of a program,’

really don’t think very many businesses would stick

a cigar in my mouth and give me a promotion. They
would more likely start keeping an eye on me.”

Butterfield thinks that renting software
eventually may be the best way to distribute it. A
yearly fee could be charged for its use. In return,
the user would receive continuing support on such
things as upgrades, newsletters, information, war-
ranty, and documentation.

Something Unprecedented In Education

Given his multiple interests in computing, wrltmg,
teaching, and making life easier for beginners, it’s
only natural that Butterfield is a strong advocate of
introducing children to computers early in school.
“As I understand the writings of Seymour Papert
[author of Mindstorms: Children, Computers, and
Powerful Ideas], the earlier a child becomes exposed
to computers, the better it is likely to be,” he says.
“I have seen no evidence to contradict this. It seems
to me that more important than anything for-
malized we teach young people about computers is



SOFTBOX unlocks the world of proven

business software ¢

Simply by plugging the Small Systems
SOFTBOX into the IEEE-488 port
and loading the CP/M disk, your
Commodore PET/CBM will run under
the world's most popular disk operating
system. No internal connections or
modifications are required.

A complete computer system in itself,
the SOFTBOX uses the PET or CBM
as its terminal while talking to any com-
bination of Commodore and Corvus
drives. A single command returns you
to PET BASIC. The SOFTBOX utility
disk gives you complete software con-
trol over your configuration.

Terminal Emulation

Applications packages designed to work
with specific terminals (like ADM3A,
TVI 912 or Hazeltine 1500) will need no
modification for the 80-column CBM,
since the SOFTBOX allows your com-

COMMODORE users.

puter to emulate
any of these devices.

Add Corvus Hard Disk

Expand your CP/M file storage capacity
with reliable Corvus drives. With the
Corvus Mirror Option and a standard
video cassette recorder, you have a fast,
inexpensive disk backup. When you pur-
chase the SOFTBOX and Corvus from
Small Systems, you'll receive everything
necessary to convert your Commodore
to a hard disk-based CP/M system.

Features

« CP/M version 2.2 with menu driven
system configuration.

+ Z80 CPU running a 4MHz with no
walit states.

* 64K RAM.

* Operates with any 2000, 3000, 4000

and 8000 series Commodore
computer.

* Supports up to 8 Commodore 3040,
4040, or 8050 disk drives.

* Supports up to 4 Corvus hard disks of
6, |1, or 20 MBytes.

* RS232 serial interface with software-
definable baud rates for use with a
printer, modem or terminal.

* Diskette containing operating system
with utilities.

* Comprehensive user manual.

A full range of CP/M languages and

applications software on Commodore

8050 or 4040 format is available.

CP/M is a registered trademark of Digital Research Corp.

For more information on how you can use
the world of proven business software on
your PET and CBM, contact your local
Commodore dealer. Or, for more informa-
tion and the name of the dealer nearest
you, call or write us today.

(415) 964-8201

SMALL SYSTEMS ENGINEERING
222-B View Street *

Mountain View, CA 9404
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Tomorrow’s Technology Today

= Commodore Computer
VIC 20 Personal Computer ..................... $ 299.95
VIC 1515 GraphicPrinter. . .. ................... $ 395.00
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G R A3 D et s s Y Aoy $1295.00
G R B Dt et vy 8 Sy $1495.00
CBM SuperPet9000 .. ......................... $1995.00
CBM 8050 Dual DiskDrive ..................... $1795.00
CBM 4040 Dual DiskDrive ..................... $1295.00 :
CBM 2031 Single Disk Drive .. .................. $ 695.00 Atari40016K .............. e $ 399.00
CBM 4022 TractorPHIEr « oot orewm st e $ 795.00 Atari 800 16K (incl. BASIC cartridge) . $ 899.00
CBMIGOTD | EEE MO AR e s 2 et e i $ 279.00 Atari410 Recorder ............... $ 99.95
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NECTTA0 s ot o ey, L o W $3085.00
e e mgtar T e e S o 4 S $3610.00 ” ;
RO R S () T e vra ™ v ity i $2290.00 Diablo 630 Printer
N 5 OB DT s e o S $1895.00 S i Lw o S S2710.00
Tractor Feed Options are available Tractor Opti'on .................. $ 350.00
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InfoPro™ (DataBase for CBM) ............. $ 295.00

Epson Printers CMD Mupet
MXZ05 28t il oot e $ 299.95 MC-800A Mupet Controller $ 995.00
MX-80 wigraphtrax. . ............ $ 645.00 (Multi-User Controller for
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MXETO0ET e e e ok e $ 945.00 CM-100 Channel Module .. $ 250.00
INTERFACE CARDS Printer Module .. ........ $ 350.00
8141 RS-232 InterfaceBoard . . . . .. $ 75.00
8145 RS-232 Interface Board
WIBKBUSTRE o1 isvrstnariwiasinis $ 149.00 Qume
8151 RS-232 Interface Board Spring 9455 .iv. st inaa $2495.00
wIXION-X]OFF ............. $ 170.00 TractorOption . ......... $ 210.00
8161 IEEE Interface Board . . . . . . .. $ 55.00
8131 Apple InterfaceCard ....... $ 85.00 WordPro, POWER and InfoPro are
8232 Apple Interface Cable . . .. . .. $ 35.00 registered trademarks of
8220TRS-80Cable .............. $ 35.00

Professional Software Inc.

679 Highland Ave. (61 7) 449'1 760 @, E

Needham, MA 02194 TELEX: 951021 MASTERCARD *VISA
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that we get them familiar with the concept, we get
their fears allayed, we make sure that the usefulness
of computers is understood at an early age. By the
time a student gets to high school, computers are
an oddity. There’s something not quite natural
about them —something manufactured and solemn.
If you use computers in grade two or three you
simply understand that they're around and they’re
going to help you whenever you feel like using
them.”

Teachers are faced with devising methods of
guiding computer studies and providing resources
for students, some of whom could soon outstrip
them in programming ability. This can be an in-
timidating task, but student enthusiasm should
make it stimulating and challenging as well. “We
have in the microcomputer one of the most incred-
ible forces that has ever happened in education,”
says Butterfield. “I'm not talking about games;
games don’t last very long. Students are begging
for access to this logic device. It has no precedent. 1
don’t know what specific educational objectives are
precisely to be served. All I know is there must be
something in the whole phenomenon, some need
in the young mind that causes an intense urge to
nterface with the computer, to try things, to make
the computer do things.”

Part of the appeal, he believes, comes from the
creative nature of pmqmmmmq “Programming is
creative not necessarily in the most visible sense. If
you write yourself another Space Invaders it might
end up lookmv like everybody else’s. [ sometimes
like to compare programming, especially machine
language programming, which is more exacting, to
(lumu a jigsaw puzzle. Why would you sit there for
two or three days and put in all this effort when you
know that the end result will be a rather cr ummy-
looking picture? The point is that you will have felt
you have accomplished something, that you have
brought together a number of skills, and even
though it’s [hc same as everyone else’s, in a sense
vou have created it. It’s the same thing with prog-
ramming — you feel so qrmd when it all comes
together, when it all works.”

Expert Debugging

But what if it doesn’t work? When you're the
ranking expert, what do you do when you get stuck
ona pr()hlem' ‘Well, w hen you reach a certain
stage, and it really isn’t all that hard to achieve,
then you have control of all parts of the machine.
Once you get to that point, and there are many
people who have achieved that, you don’t have to
ask anybody. You can go in there and look for
\()mself One of the messages that I try to deliver
to people is, ‘If I can do it, you can do it.” Because
often there isn’t anything in the problem that

logically you can’t look at.”

The Future Of Personal Computing

As personal computer enthusiasts grow wiser and
more mature in the next few years, so will their
machines, Butterfield predicts. Memory will be
cheap, machines more powerful, and at the same
time less expensive. The biggest single change will
probably be a move toward better human interface.
Full-screen editing, color, sound, and graphics will
be almost universal and easier to use. Peripherals
such as light pens, paddles or joysticks will simply
plug in. Features such as upper/lowercase letters,
now viewed as optional by some companies, will be
standardized. There will be some moves toward
better languages, but, Butterfield says, “B/\SI(
appears to be indestructible at present.”

More specifically, Butterfield offers some
opinions on the future of microcomputer man-
ufacturers: “I think we can say with some certainty
that IBM will survive, not i]LLCSSdHh because of
the merit of its products, but because IBM will
gather around itself a massive amount of support.

Radio Shack is very strong. Like IBM it will probably
survive for reasons not directly associated with
quality. This is not a reflection on its quality, but it
has access to so many outlets of its own that it can
support continuing sales. Atari has so far suffered
from its games image.

“One of the most interesting phenomena
could be Sinclair,” he says. “Sinclair has introduced
a series of small, not very powerful, but remarkably
inexpensive computers, While people who are
used to the speed of, say, a PET or a VIC would
find some of the existing Sinclair computers very
slow, we can’t ignore the fact that Sinclair through
Timex is going to sell an astonishing number of
machines.”

Butterfield foresees a very interesting battle
between these less expensive machines, which are
likely to be sold in every corner drug store, and the
more powerful products. He notes that people
tend to be loyal to a product line, and so far Sinclair’s
line has a clearly defined top end. Whether this
situation will change as a result of demands
from buyers of machines such as the ZX-81 who
want to upgrade their systems remains a matter for
speculation.

As computer prices drop, it is likely that people
will begin to see a computer as an affordable tool
for the family’s financial management, entertain-
ment, and education. Wider distribution of
machines will affect society in several ways. Already,
of course, people use home computers in a limited
way for business, and more mmm(mh for enjoy-
ment and exercise of mental agility. “People test
themselves against their computers by asking,
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Petspeed is not only
going to change the way
you think about your Pet
Basic programs—it's going to
change the way you use them.

It turns your painfully slow programs
into fast, smooth-running, professional
software.

Nothing can match the speed, compatibility
and trouble-free performance of Petspeed.

Optimizes Any Program

While most compilers simply translate from one lan-
guage to another, Petspeed analyzes your source pro-
gram and eliminates unnecessary complexities. This speeds
your processing time dramatically.

Programs are reduced to smaller components and
reassembled into a far more efficient form.

For example, Petspeed:

® automatically uses faster integer arithmetic whenever
possible

e automatically handles frequently occurring variables and
arrays

® automatically calls all subroutines at maximum speed

® properly locates subroutines for optimum performance

® reduces the size of large programs so less memory is
needed
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® runs twice as fast as any other compiler
Totally Compatible

Petspeed will work with any combination of Commodore
4000 and 8000 series systems.

It will compile any Basic application.

And, Petspeed is already in daily use in major companies
around the world, helping them work more efficiently and
more profitably with their Commodore computers.

Easy-To-Use

You don't have to add compiler directives. Simply type in
the program name, and in less than two minutes you'll see
your program run significantly faster.

You'll see improvements no one can match.

Built-in Security

Petspeed is provided with a special security device, but
you won't need a special runtime key for any compiled
programs.

Instead, you can build in your own protection.

No one else can list your Petspeed code, so no one can
tamper with your completed programs.

Your programs belong to you and you alone.

If you'd like to do more work in less time with your
Commodore computer, contact your local Commodore
dealer today. Or, call or write us for complete information
and the name of the dealer nearest you.

(415) 964-8201

SMALL SYSTEMS ENGINEERING
222 B View Street ® Mountain View, CA 9404l
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‘Can I make the computer do this task?’ People also
go to the computer for something resembling
relaxation.

“I was talking to a microcomputer owner who
is having difficulties in his business. He told me he
goes home, speaks to no one, and works on his
computer for an hour or so. Only when he shuts
the machine off does he say ‘hello’ to ev eryone. He
finds the computer a very great pacifier in some
sense — perhaps he takes his energies out on it. He
feels that he comes out of that environment more
of a human being, and his family is very under-
standing of 1t.”

Butterfield also feels that people armed with
the facts rather than the myth of computers are
i)ellm equipped to cope with society.

“The most important ¢ hange that small com-
puters have brought is they have restored to the
individual a sense that he has control over the
events around him. Not only can his computer
calculate a mortgage as well as his bank can, but he
has control in that he will not simply accept any
nonsense the computer pr ints and mails to him.
Essentially, it’s related to the question of compe-
tence. If you can handle these little beasts, then in
one sense, at least, you are more competent. You
understand more about some of the things which
are happening in the world around you. That in
itself is probably one of the most profound things
microcomputers do.”

As we become more aware of a computer’s
true capabilities and limitations, we also may better
assess the complex arguments about ;n'liﬁ('ial intel-
ligence. Butterfield defines it very simply: *
computer which adapts its behavior based on \\hdl
it has learned from external sources is showing
artificial intelligence.” He cites a game called “Ani-
mals™ as a simple ex 'amp]c ofa program which
learns from the user. “Animals says it will guess
any animal you can name. The first few times,
you're going to name an animal it has never heard
of. It will ask you for more information about the
animal and put it in its list. Eventually you will run
out of animals vou know, and then it will know as
much as you do.”

Videotex is another computer-based system
with great possibilities for the future — one which
he fears will not reach its potential. “I wish I could
see a stronger future for videotex. Things like
Telidon, Prestel and so on have a conceptual prob-
lem for me. They seem to be predominantly one-
way only communications systems, perhaps a little
bit like television, only not as effective. You have a
few people communicating to a lot of people. I
don’t view that as a good move, or even a typical
move in this day where people are getting compe-
tence in their own hands. I think that if Telidon

were more of a two-way interface, if more people
could contribute, then you might have more of
what I would call a liv (‘I} medium.”

Rest And Diversion

Now that Butterfield finds himself constantly
occupied with computers, he must force himself to
get away from them for relaxation. Prowling
‘nuun(l whatever city he Imp]x ns to be visiting is
one of his favorite diversions. He adds, “I do pl 1y
the piano quite badly. Occasionally I go and dig
dandelions out of the garden if 1 have time. But
there is a little bit of (h inge in the order of llungs
Since my hul)h\ has become my work, I can’t do it
all the time.”

In many ways, Butterfield has achieved celeb-
rity status. He is much sought after by the micro-
computer community (umm(l the world and does
enjoy the travel. Yet he remains ver y approachable.

“It's really great fun. It's nice to be invited over to
England. But simply if any part of it is intimidating
to others —if I hear p('nplv say ‘Well, that’s all uuh[
for Jim Butterfield’ — then I feel ... not good.
Essentially, what I'm trying to say is, ‘If [ can do it,
vou can doit.”” ©

COMMODORE" OWNERS
FAT 40 UPGRADE KIT

*
COMMODORE COMPUTERS ARE EXTREMELY WELL MADE SO,

DON'T TRADE

UPGRADE YOUR COMMODORE‘r MODEL 4016 OR 4032
(12" SCREEN) COMPUTER INTO A MODEL 8032 OR
AN 8096 WITH ALL STANDARD 80 COL. FEATURES
PLUS SCREEN DUMP AND HORIZONTAL SCROLLING.

UPGRADE & SAVE $

‘kA-( OPTION #1 UPGRADE KIT & INSTRUCTIONS
YOU DO THE INSTALLATION PLUS MEMORY IF NEEDED..$95.00
INCLUDES 5 SOCKETS & 5 CHIPS PLUS SPECIAL ROM

UPGRADE INSTALLED

Send the PC board from your computer and we will
upgrade it for you. The turn-around-time is 5 work
days in our shop. Please pack it well and insure it.

YY OPTION #2 model 4032 to 8032 ...§220.00
ALL PARTS & LABOR
-ﬁ(oPHON #3 model 4016 to 8032 ...$275.00

ALL PARTS &8 LABOR

mfg.by Commodore Business Machines Inc.

Order from F.L.C.INC.
1407 Clinton Rd.
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Z-RAM OpensUp :
The World Of CP/M
To The Commodore
Computer!

Z-BAM, a circuit board that fits inside the Commmodore 4000 and 8000
computers, adds a Z-80A microprocessor and 64K of Random Access
Memory [RAM), tripling the current maximum user memory!

Also provided with Z-RAM is the CP/M operating system, adding a new
dimension to the Commodore computer by finally making the vast world of
CP/M software available to its users.

With the addition of the Z-BAM board, Commodore computers will operate

with 96K RAM and use both the 6502 and Z-80 processors. Several modes
of operation are possible:

e \With Z-RAM installed, all earlier versions of Commodore computers
[regardless of memory capacity] can function as 32K machines.
All current programs will run using 32K memory and the standard
6502 processor.

e Z-RAM permits the 6502 to use the full 96K of memaory to operate
the new expanded versions of Wordcraft Ultra, \WordPro -Plus™
and other expanded Commodore programs.

* The Z-80A processor will operate in 64K memory and will run the
industry standard CP/M operating system. WordStar™, Super-
Calc™, and Accounting Il Plus™ are only a sample of the fantastic
CP/M programs now available to run on your Commodore
computer!

Contact Your Nearest Commodore Dealer Today . . .
You’ll Be So Glad You Did!

Distributed by:
COMPUTER (609) 795-3480
MARKETING services inc. 300 W. Mariton Pike, Cherry Hill, New Jersey 08034

Z-RAM is a trademark of Madison Computer
CP/M is a trademark of Digital Research




SPECIALS on INTEGRATED CIRCUITS

6502 745 10/695 50/6.55 100/6.15
6502A/6512A 840 10/795 50/7.35 100/6.90
6520 PIA 515 10/490 50/445 100/4.15
6522 VIA 645 10/6.10 50/5.75 100/545
6532 780 10/740 50/7.00 100/6.60
2114-1200 245 25/2.30 100/2.15
2114-L300 225 25/2.10 100/2.00
2716 EPROM 490 5/450 10/4.00
2532 EPROM 890 5/845 10/7.90
6116 Hitachi 2KX8 CMOS RAM 890 5/845 10/7.90
4116-200 ns RAM 8 for 15
Zero Insertion Force 24 pin Socket 200
S-100 Wire Wrap Socket 240

15% OFF

15% OFF |

A P Products
A P Hobby-Blox

MODEM SPECIAL $89

SIGNALMAN Mk1 from Anchor Automation
DIRECT CONNECT Modem with RS232 Cable and Connector
included. Fully compatible with all Bzll 103 modems. O to 300
bps, full duplex, frequency shift keyed modulation, auto-select
of ANSW/ORIG, direct connect. audible tone carrier detect
indicator, self-contained battery powered

Anchor ATARI Modem 89
Anchor PET/CBM Modem 169
COMPACK Intelligent Terminal Package 115
Combines intelligent RS232 port hardware from cgrs Micro-
tech with EHS Intelligent Terminal software to allow you to
connect any RS232 Modem to PET/CBM

DC HAYES Smarimodem 230
RS232 MODEM — Accoustic 119

We carry Apple"I"I+ from
Bell & Howell

16K RAM Card

Apple LOGO 150
Video Recorder Interface 545
Super Serial Card 149
Thunderclock Plus 119
Z80 Softcard and CP/M 295
Parallel Printer Interface/Cable 85
Integer BASIC Card 150
Grappler Interface 139
Apple Paddle Pair 29
T 6 Products Joystick for Apple 48
T G Paddles 32
DC Hayes Micromodem I 299
Videx 80 Column Card 259
fullFORTH+- for Apple (fig-Forth) 69
Silentype Printer and Card 310
Graphics Tablet and Card 645
Apple PASCAL Language 195
Apple FORTRAN 160
We stock EDUWARE Software

GENIS | Courseware Development System 185
Unicom Grade Reporting 250
Unicom School Inventory (resource mgmt) 250

Executive Breifing System with fonts

252 Bethlehem Pike

Colmar, PA 18915

[commodore

We stock the complete
Commodore Line. Come see
us for Personal, Business, and
Educational requirements.
Educational Discounts available.

Some used Commodore
equipment available.

PETSCAN | $345 hase price.

Allows you to connect up to 20 CBM/PET Computers to
shared disk drives and printers. Completely transparent to the
user. Perfect for scheols or multiple word processing con-

215-8227727 A B Computers

figurations.  Base configuration supports 3 computers

VIC 20 239  VIC Superslot 24
VIC 1515 Printer 335  VIC Super Alien 24
VIC 3K RAM 32 Meteor Run (UMI) 39
VIC 8K RAM 53  VIC Radar Ratrace 24
VIC 16K RAM 99  Amok (UMI) 20
VIC 1540 Disk Drive 500  Snakman 13
VIC Avengers (Invaders) 24 Rubik's Cube 13

VIC Jupiter Lander 24
Spiders of Mars (UMI) 39
VICTORY Software for VIC

Programmers Reference 15
Renaissance (UMI) 39

Street Sweepers 36 Mazein 3-D 12
Night Rider 11 Cosmic Debris 9
Treasurersof Bat Cave 17 Grave Robbers Adventure 11
Games Pack | 12 Games Pack Il 12
TNW 488/103 with DAA 450
Compute's First Book of PET /CBM 1
WordPro 3 Plus - 32K CBM, disk, printer 195
WordPro 4 Plus - 8032, disk, printer 300
VISICALC for PET, ATARI, or APPLE 190
SM-KIT - PET ROM Utilities 40
Programmers Toolkit - PET ROM Utilities 35
PET Spacemaker || ROM Switch 36
2 Meter PET to IEEE or IEEE to IEEE Cable 40
Dust Caver for PET 8
IEEE-Parallel Printer Interface for PET 110
IEEE-RS232 Printer Interface for PET 120
The PET Revealed 17
Library of PET Subroutines 12
SADI Intelligent IEEE-RS232 or parallel 235
Programming the PET/CBM (Computel) 20
Compute: First Book of VIC 1"
Best of Midnight Gazette B

4 Part Harmony Music System for PET 60

REVERSAL (Spracklen) 32K Apple 28.00
Data Manager (Lutus) 24K Apple 40.00
Data-Graph (Boyd) 48K Apple 40.00
Apple Il User's Guide (Osborne) 12,00
Introduction to Pascal (Sybex) 10.30
Pascal Handbook (Sybex) 12.00
Musical Applications of Micros (Chamberlin) 20.00
User Guide to the Unix System 13
6502 Assembly Language Subroutines 11
PET Fun and Games 8

DISK
SPECIALS

SCOTCH (3M) 5" 10/245 50/2.35 100/2.30
SCOTCH (3M) 8~ 10/260 50/245 100/240

WE STOCK VERBATIM DISKS

Try the new Verbatim Head Cleaner Kits

BASF 5" or 8” 10/200 20/195 100/185
Wabash 5" 10/1.80 50/1.75 100/1.70
Wabash 8" 10/225 50/220 100/210
WE STOCK MAXELL DISKS

Diskette Storage Pages 10 for 395
Disk Library Cases 8"-285 5"-215
Disk Hub Rings ~ 8"-50 @ 750 5"-50 @ 6,00

CASSETTES - AGFA PE-611 PREMIUM

High output, low noise, 5 screw housings.

¢10 10156 50150 100/48
C-30 10773 50/68 100/66
SPECIALS

EPSON MX-80 Printer with Graftrax-+ s

EPSON MX-BO F/T Printer with Graftrax+
EPSON MX-100 Printer with Graftrax+

Zenith ZVM-121 Green Phosphor Monitor 109
OKIDATA 465
STARWRITER Daisy Wheel Printer F10 1445
D C Hayes Smartmodem 230
We Stock AMDEK Monitors

Watanabe Intelligent Plotter 990 6-Pen 1240
BMC BM12A Green Phosphor Monitor 85
MEMORY for IBM 256K+ parity 500
Staticide anti-static spray 6
dBASE I 445
ALL BOOK and SOFTWARE PRICES DISCOUNTED
Synertek Systems

SYM-1 Microcomputer SALE 189
SYM BAS-1 BASIC or RAE 1/2 Assembler 85
KTM-2/80 Synertek Video and Keyboard 349
KTM-3/80 Synertek Tubeless Terminal 385

ENITH datta
systems

790-80 64 K 2170
290-82 64K, 1 double dens. drive 2395
Z67 10 Megabyte + Floppy Drive 4495
237 1.3 Megabyte Dual Floppy 1495
225 High Speed Printer 1195
Z19 Video Terminal (VT-52 compatible) 695
ZVM-121 Green Phosphor Monitor 109

All Zenith Software discounted
ZT-1 Intelligent Communications Terminal 550
Z100 16-bit/8-bit System CALL

SPECIALS
800 Computer 675  Microsoft BASIC 72
400-16K 269  MISSILE COMMAND 29
810 Disk Dnve 440 ASTEROIDS 32
825 Printer 629 STAR RAIDERS a1
850 Interface 170 Space Invaders 32
Inside Atan DOS 18 Music Composer 45
Paddle Pair 19 Chess 30
Joystick Pair 19 Anchor Modem-Atari 89
16K RAM 69  PAC-MAN 36
32K RAM 99  CENTIPEDE 36
Pilot 68  First Book of Atan 1

Write for prices on other Atari items
WRITE FOR CATALOG

Add $1.25 per order for shipping. We pay balance of UPS surface
charges on all prepaid orders. Prices listed are on cash discount
basis. Regular prices slightly higher. Prices subject to change.




KMMM Pascal for PET/CBM

$85

A subset of standard Pascal with extensions.

- Machine language Pascal Source Editor with cursor
oriented window mode

- Machine Language P-Code Compiler

- P-Code to machine language translator for optimized
object code

- Run-time package

- Floating point capability

- User manual and sample programs

Requires 32K Please specify configuration.

EARL for PET (disk file based)

$65
Editor, Assambler, Relocater, Linker
Generates relocatable object code using MOS Technology
mnemonics. Disk file input (can edit files larger than
memory). Links ,multiple object programs as one memory
load. Listing output to screen or printer. Enhanced editor
operates in both command mode and cursor oriented
"window” mode.

RAM/ROM
for PET/CBM

4K or 8K bytes of soft ROM with optional
battery backup.

RAM/ROM is compatible with any large keyboard machine.
Plugs into one of the ROM sockets above screen memory to
give you switch selected write protectable RAM.

Use RAM/ROM as a software development tool to store data
or machine code beyond the normal BASIC range. Use
RAM/ROM TO LOAD A ROM image where you have possible
conflicts with more than one ROM requiring the same socket.
Possible applications include machine language sort (such as
SUPERSORT), universal wedge, Extramon, etc.

RAM/ROM - - 4K $85
RAM/ROM - - BK 120
Battery Backup Option 30
SuU BSORT by James Strasma $35

Subsort is an excellent general purpose machine language
sort routine for PET/CBM computers. Sorts both one and two
dimensioned arrays at lightning speed in either ascending or
descending order. Other fields can be subsorted v/hen amatch
isfound, and fields need not be in any special order. Sort arrays
may be specified by name, and fields are random length.
Allows sorting by bit to provide B categories per byte. The
routine works with all PET BASICs, adjusts to any memory
size, and can co-exist with other programs in high memory.

SuperGraphics 2.0

NEW Version with TURTLE GRAPHICS

SuperGraphics, by John Fluharty, provides a 4k machine
language extension which adds 35 full featured commands to
Commodore BASIC to allow fast and easy plotting and
manipulation of graphics on the PET/CBM video display, as
well as SOUND Commands. Animations which previously
were too slow or impossible without machine language
subroutines now can be programmed directly in BASIC. Move
blocks (or rocketships, etc.), or entire areas of the screenwitha
single, easy to use BASIC command. Scroll any portionof the
screen up, down, left, or right. Turn on or off any of the 4000
(8000 on 8032) screen pixels with a single BASIC command.
In high resolution mode, draw vertical, horizontal, and diagonal
lines. Draw a box, fill a box, and mave it around on the screen
with easy to use BASIC commands. Plot curves using either
rectangular or polar co-ordinates (great for Algebra, Geometry
and Trig classes)

The SOUND commands allow you to initiate a note or series
of notes (or even several songs) from BASIC, and then play
them in the background mode without interfering wath your
BASIC program. This allows your program to run at full speed
with simultaneous graphics and music:

Seven new TURTLE commands open up a whole ‘new
dimension in graphics. Place the TURTLE anywhere on the
screen, set his DIRECTION, turn him LEFT or RIGHT, move
him FORWARD, raise or lower his plotting pen, even flip the
pen over to erase. Turtle commands use angles measured in
degrees, not radians, so even elementary school children can
create fantastic graphic displays.

Specify machine model (and size), ROM type (BASIC 3 or 4)
SuperGraphics (disk or tape) $ 40
SuperGraphics in ROM 55
Volume discounts available on ROM version for schools.

252 Bethlehem Pike

Colmar, PA 18915

Self Calculating

DATA BASE
REPORT WRITER
MAILING LIST

EXE][

for PET/CEM Computers

FLEX-FILE is a set of flexible, friendly programs to allow
you 1o set up and maintain a data base. Print files with a
versatile Report Writer o a Mail Label routine. Pro-
grammers will find it easy to add subroutines to their own
programs to make use of Data Base files.

RANDOM ACCESS DATA BASE

Record size limit is 250 characters. The number of records
per disk is limited only by the size of each record and the
number of records per disk is limited only by the size of each
record and the amount of free space on the disk. File
maintenance lets you step forward or backward through a
file, add, delete, or change a record, go to a numbered
record, of find a record by specified field. The Find command
locates any record when you enter all (or a portion of) the
desired key. Field lengths may vary from record 1o record to
allow maximum packing of information. Files may be sorted
by any field, and any field may be specified as a key.
Sequential files from other programs may be converted to
Flex-File format, and Flex-File records may be converted to
sequential (WordPro, PaperMate, other word processors
may also use Flex-File data). Maximum record size, fields
per record, and order of fields may be changed at any time.
MAILING LABELS

With typical record size of 127 characters, each disk can
handle over 1000 records (about 2800 with 8050 drive).
Labels may be printed any number wide, and may begin in
any column position. There is no limit on the number or order
of fields on a label, and two or three fields may be joined
together on one line {like first name, last name, and title). A
“type of customer”-field allows selective printing.
REPORT WRITER

Print any field in any column. For numeric fields, use
decimal point justification (and round to any accuracy).
Define any column as a series of mathematical functions
performed on other columns. These functions include
arithmetic operations and various log and trig functions.
Pass results of operations such as running total from row to
row. At the end of the report, print total and/or average for
any column. Complete record selection, including field
within range, pattern match, and logical functions can be
specified individually or in combination with other
parameters.

FLEX-FILE BY Michael Riley $80

Please specify equipment configuration when ordering.

COLORCHART colorvideoBoard $125
Up to 8 colors and high resolution graphics (128 x 192 in 2
colors). Generates composite video for use with monitor
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PEDISK Il from cgrs Microtech

5" 40 track, 1 drive, 143K $525
5" 40 track, 1 drive, 286K 690
8" I1BM 3740 format, 77 track, 250K 995

PROGRAM YOUR OWN EPROMS

Branding Iron for PET/CBM $79
EPROM Programmer with software for all ROM versions.
Includes all hardware and software to program or copy
2716 and 2532 EPROMs.

PORTMAKER DUAL RS232 SERIAL PORT 63
Two ports with full bipolar RS232 butfering Baud rates from
300 to 4800. For PET/CBM. AIM, SYM

CBM Seftware

Legal Time Accounting Package 445
Medical Accounting Package

Dow Jones Portfolio Management 129
Personal Tax Calculator 65
Wordcraft 80 Wordprocessor Package 325
Pascal Development Package 235
Assembler Development Package 99
Intelligent Terminal Emulator 30
Softpac-1 (Competitive Software) 29

FORTH for PET
BY L C. Cargile and Michael Riley

Features include:
full FIG FORTH model.
all FORTH 79 STANDARD extensions
structured 6502 Assembler with nested decision making
Macros.
full screen editing (same as when programming in
BASIC).
auto repeat key.
sample programs.
standard size screens (16 lines by 64 characters).
150 screens per diskette on 4040, 480 screens on 8050.
ability to read and write BASIC sequential files.
introductory manual.
reference manual.
Runs on any 16K or 32K PET/CBM (including 8032) with
ROM 3 or 4, and CBM disk drive. Please specify configuration
when ordering.
Available soon:
Metacompiler for FORTH $30
simple metacompiler for creating compacted object code
which can be executed independently (without the FORTH
system).

PaperMate
60 COMMAND
WORD

PROCESSOR
by Michael Riley

Paper-Mate is a full-featured word processor for CBM/PET.
Paper-Mate incorporates 60 commands to give you full
screen editing with graphics for all 16K or 32K machines
(including 8032), all printers, and disk or tape drives.

For writing text, Paper-Mate has a definable keyboard so
you can use either Business or Graphics machines. Shift
lock on letters only, or use keyboard shift lock. All keys
repeat.

Paper-Mate text editing includes floating cursor, scroll up
or down, page forward or back, and repeating insert and
delete keys. Text block handling includes transfer, delete,
append, save, load, and insert.

All formatting commands are imbedded in text for
complete control. Commands include margin control and
release, column adjust, 9 tab settings, variable line spacing,
justify text, center text, and auto print form letter (variable
block). Files can be linked so that one command prints an
entire manuscript. Auto page, page headers, page numbers,
pause at end of page, and hyphenation pauses are included.

Unlike: most word processors, CBM graphics as well as
text can be used. Paper-Mate can send any ASCIl code
over any secondary address to any printer

Paper-Mate functions with 16/32K CBM/PET machines,
with any printer, and with either cassette or disk

To order Paper-Mate, please specify configuration.
Paper-Mate on disk or tape 40.00
PaperMate works on 16K VIC Computer also

BASIC INTERPRETER  $200

Designed to support the CBM 8096 (8032 with add-on 64K
board). A full interpreter implementation to automatically take
advantage of the extra memory available to the 8032.

BPI General Ledger — 8032/8050 300
BPI Accounts Receivable — 8032/8050 300
BPI Inventory — B032/8050 300
BPI Job Costing 300
BPI Payroll 300

JINSAM Data Base Management System
for CBM. Comprehensive version available for most
configurations

COPY-WRITER Word Processor 159
Works like expensive word processors, plus has added
features like double column printing, and shorthand generator
For PET/CBM and Apple

CASH MANAGEMENT SYSTEM $45
Easy to use. Keeps track of cash disbursements, cash
receipts, cash transfers, expenses for up to 50 categories.

WRITE FOR CATALOG

Add $1.25 per order for shipping. We pay balance of UPS surface
charges on all prepaid orders. Prices listed are on cash discount
basis. Regular prices slightly higher. Prices subject to change.
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There are some solid arguments in favor of avoiding
BASICs INPUT rrn.rm.'m.'ri This article offers some
suggestions and substitutions for Apple, PET/CBM and
VIC users.

Banish INPUT
Statements!

Richard Cornelius
Pepoﬁmém* of Chemistry
Wichita State University
Wu"nTo, KS

Nearly any useful microcomputer program re-
quires the user to enter information through the
keyboard. Game paddles, joysticks, light pens, and
voice recognition all have their places, but rarely
do these techniques displace keyboard input en-
tirely in a program. Given the lmpmtdn(('o[
I\C\l)(hll(l nput, attention should be given to
]mu(ll:m1 it properly.

On microcomputers, the BASIC language
supports two kinds of statements that can be used
to transfer information from the keyboard to the
program: GET and INPUT. Each of these state-
ments has its strong points and its weak points.
The prim'ip;ll advantage of the INPUT statement
is that itis easy to use. Unfortunately, it has a serious
weakness: when an INPUT statement is used,
control of the program is relinquished to the com-
puter. Until RETURN is pressed, the computer is
in control and may do some things that are not
desirable.

The dangers of INPU'T are so great that |
have totally abandoned its use when writing pro-
grams that others will use. In this article I will tell
you why I don’t use it and will show you how I do
what INPUT statements do (and do it better) by
using GET statements. My experience is limited
primarily to the PET and Apple I computers, but
the same principles can be applied to other com-
puters as well. [References here to “PET” apply as well
to the VIC. ]

The INPUT Statement

First let us examine the INPU'T statement to see
why it is troublesome. The simplest form of the

INPU'T statement is illustrated by the following
statement:

100 INPUT N

On either the Apple or the PET, when the program
reaches this statement a question mark and a

flashing cursor appear on the screen (provided, of
course, that on the Apple text page one is being
displayed), and program operation comes to a halt.
The user may type in nearly any character, but the
computer takes no action until RETURN is pressed.
While the computer waits for that magic RETURN
key stroke, even the STOP key on the PET or
CTRL-C on the Apple are inoperative. When
RETURN is pressed, the variable N is set to be
whatever number was typed in. A more useful
form of the input statement provides a prompting
statement for the user. A typical statement might
look like this on the Apple:

110 INPUT “ENTER YOUR NAME, PLEASE: *;
NAMES$

When the quotation marks are used on the Apple,
the question mark of the INPUT statement is
suppressed. If you want a question mark to appear,
you can always add it within the quotation marks.
In the bd[ll})]( statement 110 no question mark has
been used since no question is asked. A space is
placed within the quotation marks after the colon
to prevent the prompting statement and the user’s
input from running together. On the PET the
question mark cannot be suppressed. The best
approach (if you must use INPUT statements) is to
use a prompting statement in the form of a question.
On the PET computer the function of statement
120 might be better served by a statement such as
this one:

120 INPUT “WHAT IS YOUR NAME”; NAMES$

When the program encounters this line, it will
B o
print on the screen

WHAT IS YOUR NAME?

because of the mandatory question mark provided
by the computer.

Each of the BASIC statements that has been
presented also results in the presence of a flashing
cursor after the input prompt. The presence of the
cursor on the screen can be highly distracting and
may or may not be desirable. Programmers need a
cursor during editing procedures and may be
conditioned to expect one on the screen, but the
best practice is for the programmer to decide
whether a cursor should appear. The use of the
INPUT statement removes that decision from the
hands of the programmer.

A Greater Weakness

Although the removal of control from the pro-
grammer is undesirable, a more significant
shortcoming of the INPUT statement is that it
wrests control from the user. The INPUT statement

essentially halts all action by the computer until
RETURN is pressed. After RETURN is pressed,



o Superior print quality
e Easy to use on single sheet letterhea

Simple...
and cheap.

e Switch selectable 10, 12, 15 pitch and proportional spacing

e Bi-directional with shortest path seeking
e Paper handling accessories easily available

e Interchangeable printing wheels and ribbon cartridges
e 8-bit parallel interface standard

ADVANCED
INTEGRATED
DEVELOPMENT

5901 John Martin Dr., Suite 140
Minneapolis, MN 55430
Telephone: 612/561-1645

ORDERING INFORMATION:
*Shown with optional Single Sheet Feed: $495.00
Other options available:
Bi-Directional Tractor Feed: $149.00
RS 232C Interface: $100.00
IEEE 488 Interface: $100.00

Send check or money order. Include $15.00 for ship-
ping anywhere in the Continental U.S. C.0.D.’s no
extra charge.
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the computer examines what has been entered
and, if it can, assigns the data that have been entered
to the variable in the INPUT statement. The com-
puter may also take some other action, depending
upon what has been entered. For example, if
“THREE” (followed by a RETURN) is typed as a
response to the question mark resulting from
statement 100, the computer will respond with

?REENTER  (on the Apple)

or
?REDO FROM START (on the PET)

If the number 11,324 is typed and then RETURN
is pressed, the computer will come back with

?EXTRA IGNORED

because it understands the comma as a delineator
which ends one input value and gets ready for the
next. It tries to interpret the number 11,324 as the
number 11 followed by the number 324.

Statements 110 and 120, which use the string
variable NAMES, do increase somewhat the control
the programmer has in formulating a response,
since either numbers or letters may be typed in.
However, if the user types in her name as “DOE,
JANE” the computer will once again respond

?EXTRA IGNORED
as it assigns “DOE” to NAMES and discards
“JANE", for which it had no variable name. These
error messages may be familiar and decipherable
to a computer programmer, but they will likely
appear strange and cryptic to the uninitiated.

Not only do these computer-generated re-
sponses perplex the user, but they also dety the
programmer. If the user, after finding “THREE"
an unsatisfactory input, tries “FOUR”, “FIVE",
etc., the text on the screen may be scrolled off the
screen into oblivion. On the Apple the text window
could be defined (by using POKEs to positions 34
and 35) to a single line, but then the coding becomes
awkward and tedious. Furthermore, no additional
explanatory message can be provided to aid the
user. The only messages that will appear are those
that the computer generates. As a result, the user
cannot control the program because the program
cannot control the machine.

Other related problems also occur. For exam-
ple, the cursor control keys on the PET remain
active while the INPUT statement has control of
the machine. They can be used to move the cursor
any place on the screen. 1f the insert key is pressed
before the cursor control keys, the results can be
totally meaningless to the novice user. Finally,
CLEAR can wipe out the entire screen. On the
Apple the left arrow key is used to back up in order
to reenter characters, but if it is pressed before any

characters are entered or after the cursor is moved
back to the original spot, the cursor moves to the
beginning of the next line. These movements are
beyond the control of the programmer. Thus, the
user may inadvertently enter data someplace other
than where the programmer intended and could
destroy a portion of a display that was intended to
remain on the screen.

Most COMPUTE! readers have enough com-
puter experience to understand how the problems
with the INPUT statement arise and, as a result,
will probably get into difficulty only rarely. The
person just beginning, however, may become dis-
couraged when greeted by uninterpretable re-
sponses and by disrupted screen images. That
person may not come back to the computer again or
may return less frequently. Even the experienced
user will find that programs free of these problems
are easier and more enjoyable to work with. The
moral of the story is that if you want your programs
to be widely used (who doesn’t?), then steer clear of
INPUT statements.

The GET Statement

INPUT is the only BASIC command that directly
accepts multi-key entries and assigns to variables
the values entered from the keyboard. If INPUT is
to be avoided, what can be used to replace its func-
tion? The answer is the GET statement. Do you
protest that GE'T is only for single character entry
of data? The one-character-at-a-time feature of
GET is precisely its advantage. By working this
advantage to the fullest, the INPUT statement can
be simulated and greatly improved upon.

The GE'T statement operates differently on
the different computers. On the Apple the GET
statement halts the operation of the program and
displays the flashing cursor until a key is pressed.
Any key press (except for the SHIFT or CTRL
keys by themselves) will continue the operation of
the program. The cursor appears (if the text screen
on the Apple is showing) while the computer awaits
action at the keyboard. On Commodore machines
the GET statement works quite differently. When
the statement is encountered in the program, the
program is not halted. Instead, whichever key has
been pressed (if any) is transmitted to the variable
in the GET statement.

Although important differences exist in the
way that the GET statement is handled on the two
different machines, probably neither way should
be regarded as superior. Each approach has its
advantages and disadvantages. Perhaps more
importantis that the way that one computer handles
the GET statement can be imitated by appropriate
statements on the other computer. To make the
computer halt its action, show a flashing cursor,



VOICE 1/0 THAT WORKS!

for the COMMODORE and APPLE Il computers

Voice I/0 has come a long way from the
barely intelligible computer speech of on-
ly a few years ago. It is now possible to
enter data or commands to your computer
just by talking to it and the computer can
talk back with clear, pleasant, human
sounding voice.

The COGNIVOX models VIO-1002 (for
Commodore) and VIO-1003 (for the Apple
11 +) are at the forefront of a new genera-
tion of Voice I/0 peripherals that are easy
to use, offer excellent performance and
are affordably priced

SOME SPECIFICATIONS

COGNIVOX can be trained to recognize
up to 32 words or phrases chosen by the
user. To train COGNIVOX to recognize a
new word, you simply repeat the word
three times under the prompting of the
system,

COGNIVOX will also speak with a voca-
bulary of 32 words or phrases chosen by
the user. This vocabulary is independent
of the recognition vocabulary, so a dialog
with the computer is possible. Memory re-
quirements for voice response are approx-
imately 700 bytes per word

For applications requiring more than 32
words, you can have two or more vocabu-
laries and switch back and forth between
them. Vocabularies can also be stored on

I
Mol
i

HOW IT WORKS

COGNIVOX uses a unique single-chip
signal processor and an exclusive non-li-
near pattern matching algorithm lo do
speech recognition. This gives reliable op-
eration at low cost. In fact, the perfor-
mance of COGNIVOX in speech recogni-
tion is equal or better to units costing
many times as much.

somiputer

For voice output, COGNIVOX digitizes
and stores the voice of the user, using a
data compression algorithm. This method
offers four major advantages: First there
are no restrictions lo the words COGNI-
VOX can say. If a human can say it, COG-
NIVOX will say it too. Second, it is very
easy to program your favorite words. Just
say them in the microphone. Third, you
have a choice of voices: male, female, child,
foreign. Fourth and foremost, COGNIVOX
sounds very, very good. Nothing in the
market today can even come close o the
quality of COGNIVOX speech output. You
can verify this yourself by calling us and
asking to hear a COGNIVOX demo over
the phone. Hearing is believing.

A COMPLETE SYSTEM

COGNIVOX comes assembled and test-
ed and it includes microphone, software,
power supply, built in speaker/amplifier
and extensive user manual. All you need
1o get COGNIVOX up and running is to
plug it in and load one of the programs
supplied.

VIC-20 INTERFACING BLUE BOOK

Did you know that your VIC can be used to
conlrol a 99¢ toy molor so effectively that it [
runs like a precision machine? Or that you can [X]
build an accurate digital thermometer using A
the VIC and four other parts costing less than <
$5?

These and other 18 interfacing projects
selected for usefulness, ease of construction
and low cost are detailed in the VIC-20 Inter-
tacing Blue Book, a veritable goid mine of prac-
tical information on how to build a variety of in-
terfaces for your computer.

Projects include: Connecting VIC to your
stereo; Pickproof digital lock; Capacitance
meter; Liquid level sensor; Telephone dialer;
Voice output; 8K/16K RAM/ROM expansion;

128K RAM expansion; B-bit precision D/A; 8-bit
A/D converter;
more.

Written by a college professor in a friendly
and informative style, the Blue Book gives you
theory of operation,
listings, parts list,

MX-80 printer interface and

schematics, program
construction hints and
sources of materials for each one of the 20 pro-
jects.

If you want to get the most out of your VIC
this book is a must. Even if you don't plan to
build any of the projects, the Blue Book Is a
valuable source of information on what can be
done with the VIC. Cost is $14.95 (less than 75¢
per project!).

WORD WHIZ

Here is a no-frills word processor that does
the job and is so small it leaves plenty of
memory for your text, Yet if offers full screen
editing and easy save of work in progress on
cassette, by taking advantage of VIC's built-in
text manipulation capabilities. WORD WHIZ
prints out on the 1515 printer and Is a bargain
at $9.95
WORD WHIZ/80

For classy looking output, this version of
WORD WHIZ will drive an EPSON MX-80 (See
Interfacing info in Blue Book above). Get letter
quality printing for only $14.95

Above prices include postage in the
U.S. CA res. add 6% tax. Foreign add $2.

microsignal

900 Embarcadero Del Mar, Unit Al
Goleta, CA 93117

It is easy 1o write your own talking and
listening programs too. A single state-
ment in BASIC is all that you need to say .
or recognize a word. Full instructions on
how to do it are given in the manual.

COGNIVOX model VIO-1002 will work
with all Commodore computers with at
least 16k of RAM. Model VIO-1003 re-
quires a 48k APPLE Il + with 1 disk drive
and DOS 3.3.

ORDER YOUR COGNIVOX NOW

Call us at (B05) 685-1854 between 9am
and 4pm PST and charge your COGNIVOX
to your credit card or order COD. Or send
us a check in the mail, specifying your
computer. Price for either model of COG-
NIVOX is $295 plus $4 shipping in the U.S.
(foreign add 10% we ship AIR MAIL)

VOICETEK

Dept R, P.O. Box 388 Goleta, CA 93116

Also available for the AIM-65.
Call or write for details.

VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 VIC-20 MIC-20 VIC-20 VIC-20

0Z-2IA 0Z-JIA 0Z-JIA 0Z-DIA 0Z-JIA 0Z-DIA 0Z-DIA 0Z-DIA 0Z-DIA 0Z-1

VIC-20

CBM™ CATALOG

Now there is a catalog reporting
system for COMMODORE CBM

computers.

FEATURES:
e realtime inquiry
report generator

[ ]
® enhanced directory function
® wildcard search forvolumes and

files
written in basic
fast and easy fo use

cat no. rM10-v01 $19.95
specify 4040, 8050, 8250

MSC software
15613 Aviation Blvd.
suite a1333

Redondo Beach, CA 90278

trademark

Commodore Business Machines

or direct mode.

THE COMMANDER:®

New Product

FOR COMMODORE SYSTEMS

The Commander

This 4K ROM contains exclusive programmable commands. These powerful commands contain an
enhanced COMMON function which RETAINS ALL VARIABLES AND ARRAYS.

A list of some of these COMMANDS WITH COMMON, which until now were only available on
large systems, are INSERT, DELETE, APPEN D, and RE-DIMENSION.

INSERT - Loads a program or subroutine into the beginning, middle, or between specific line numbers

of a running program, without losing variables or arrays. Program execution will continue at any line

number, even a new line number just inserted. Insert also allows inserting any part of a program or subroutine.
DELETE - Deletes any portion of the running program between specified line numbers, under

program control, with COMMON function, and continues execution. All deleted memory is reclaimed,

and all variables/arrays are retained.

APPEND - Appends another program or subroutine (or any part thereof) to the end of the running
program, and continues execution without losing variables.

RE-DlM ENSION = Allows dynamic re-dimension of arrays, while program is running, without losing
variables or any array data

Also included are: ENHANCED GET, STRING, FRAME, PRINTUSING and IMAGE,
RETURN CLEAR, WINDOW, SPEED DATA and OVERLAY commands.

Your Commodore needs THE COMMANDER < .
powerful features, all under program control. The commands are fiexible and easy to use, in either program

These new commands give the Commodore system

(Includes demo/subroutine diskette)
(Florida residents add 5% sales tax)
(Specify socket: $9000 or SA000 )

$70.00

METRON COMPUTER SYSTEMS
4505 Jackson Street ® Hollywood, FL 33021

305-962-5183
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and wait for a keystroke on the Apple requires a
single statement:

140 GET G$

On the PET we can halt program action by creating
a loop which is closed as long as no key is pressed:

150 GET G$
160 IF F$=*" THEN 150

Creating a flashing cursor requires a little more
work, but that too can be done:

208 CURSERS (1) =CHRS(18) + "" + CHR$(146) + CH
R$ (157)

210 CURSERS(2) = "" + CHRS$(157)

220 PASS = 1

230 DELAY = @

240 PRINT CURSERS (PASS);

250 DELAY = DELAY + 1

260 GET GS

270 IF GS <> "" THEN 310

280 IF DELAY < 24 THEN 250

29@ PASS = 3 - PASS

380 GOTO 238

310 PRINT GS$S

In this routine CURSERS is spelled with an

“E” to prevent the syntax error which arises if the

variable name CURSORS were used. T he error is
due to the embedded BASIC word “OR™ in “CUR-
SOR$”. CURSER$(1) is defined as a reverse ﬁel(l
character [CHR$(18)] plus a space (* ) plus a
reverse field off character [CHR$(146)] plus a
cursor left [CHR$(157)]. CURSERS$(2) is defined
as a space plus a cursor left character. When
CURSERS$(1) is printed a white block appears, but
the position of printing is moved back to the starting
position. When CURSER$(2) is printed a space
appears, and the printing position is shifted as for
CURSERS$(1). Thus, depending upon the number
of times that the program has PASSed through
statement 230, a white block is either printed or
eliminated. Statements 250 through 280 cycle for a
suitable time interval for the ﬂd%h all the while
looking to see whether a key has been pressed.
Changing the value of the constant in 270 changes
the speed at which the cursor flashes.

To have the computer check “on the fly”
whether a key has been pressed, and to record
which key has been pressed, requires only a single
statement on either machine. On a Commodore
computer:

400 GET G$

On the Apple the same action can be accomplished
with the aid of an IF statement:

410 IF PEEK (49152) »127 THEN GET G§

The PEEK to location 49152 checks to see whether
a key has been pressed. If a key has been pressed,
the value of that location will be 128 or greater.

GET Replaces INPUT

Now that both the INPUT and the GET statements
have been examined, it is time to use GET state-
ments to mimic the desirable features of the INPUT
statement while eliminating all of the undesirable
ones. Input subroutines for the Apple and the
PET are given in Programs | and 2. The power of
these subroutines is that they examine each charac-
ter before it is printed. Characters that are “unac-
ceptable” to the program are never printed to the
screen.

Because of the way these particular subroutines
are written, only the digits zero through nine and,
depending upon the computer, the left arrow key
or the DEL key, are acceptable keystrokes. Even
the use of the latter keys 1s restr icted so that they
are mopc rative if the length of the i input string
(INPUUTS$) is zero. Simple changes in IF state-
ments in these subroutines could be made to allow
letters but not numbers, or to accept whichever
characters are meaningful within the context of
the program. Each of these subroutine listings will
now be examined in detail.

In the first program, which is for the Apple
computer, the first executable statements are in
the section labelled “Initialization.” Statements
1100-1120 define string variables with easily recog-
nizable names using the CHR$ function. T he

variable BELLS WI“ be used to sound the built-in
spcal«:n to indicate invalid entry. The CHRS$(7)
used in defining BELLS$ is a CTRL-G, which can
even be used from the keyboard to make a bell
sound. LEFTARROWS is the left arrow key (or
CTRL-H), which will be used to back up and make
changes. The name REETURNS has an extra “E”
in it so that the BASIC interpreter will not give the
syntax error that would result from having the
valid BASIC word RETURN embedded in the
name of a variable. ESC$ is defined as the ESCape
key. The name DEELEETS is another name in
which extra E’s prevent the generation of syntax
errors (due to DEL and LET). When DEELEETS
is printed, the computer backspaces, prints a space,
and then backspaces again so that the net effect is
to shorten the input data by one character and
reposition the (hidden) cursor.

The “Main Program” section prints out state-
ments describing what the program does and then,
in statement 1270, calls the input subroutine. Since
the five-digit number requested is entered as a
string variable in the subroutine, statement 1280
defines a number variable having the value of the
number which was entered. When the program
continues on to say “PRESS ANY KEY TO CON-
TINUE,” statement 1330 prevents the cursor from
appearing while the computer waits for a
keystroke.



BAT TERIES
inCLUDED village by the grange, 71 mccaul st. (f6) toronto m5t 2x1  telephone 596-1405

ARBITER 1.4 MULTI-USER DISK SYSTEM FOR COMMODORE 4.0 COMPUTERS
OVER THREE HUNDRED IN USE ACROSS ONTARIO
Since September 1981 BATTERIES INCLUDED has been installing the ARBITER system in classrooms of Commodore BASIC 4.0
computers. The computers are connected to CBM Disk Drives and printers. All users have access to all disk drives and printers plus a host of
commands to make this system configuration really usable!
THE ARBITER 1.4 SYSTEM IS READY TO GO!

FEATURES

1) Easy installation.

2) Uses no RAM or Ulility Sockets. $ 1 5 0 00

3) Up to 32 computers in one system.

4) System self initializes on power up.

5) Operation is completely transparent to the user.

6) Extended commands allow a friendly multi-user environment.

7) System design virtually eliminates interleaved printer output
SPECIAL COMMANDS
@S- Allows students to protect files with a five character password. A three character user 1D is forced into the file name.
(wL—  Allows the students to load protected files if the password code is known
LISTC —Used to produce program listings with a Commodore printer. Clumsy OPEN, CMD, LIST, PRINT#. CLOSE sequence not needed. It over-

comes the listing problems found on other multi-user hardware systems.
LISTP - Used to get program listings on systems which have an ASCII printer. The cursor control characters are expanded and displayed in brackets
e.g. thome?

ALL FILE TYPES ARE SUPPORTED - During relative or sequential file access a delay has been builtin so the computer will retain control of the system
until the file is closed.
TEACHER UTILITY —A utility is supplied on disk to allow the teacher to produce a hardcopy listing and output from any of the protected or unprotected
files selected. Once the files are chosen from the disk directory the teacher may do other tasks while the job is completed
IF YOUR CLASSROOM WAS DESIGNED TO TEACH COMPUTER LITERACY OR
STRUCTURED BASIC THEN THIS SYSTEM WAS DESIGNED FOR YOU
Arbiter and Arbiter 1.4 are copyrights of Batteries Included.

JUST PLUG ITIN

e No soldering ® No messy wires

SOFTWARE
SELECTABLE

1. Software select one of two
operating systems.
(BASIC 2.0/BASIC 4.0)

2. Software select utility ROMs
at conflicting addresses.

515000

@ Master Charge and  mmymm
b VISA accepted. o

For 24 Pin ROM Machines Only.

BATTERIES e
71 McCaul Street

Toronto, Ontario
INCLUDED ~ Smvs:
(416) 596-1405
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The heart of the program is the input sub-
routine which begins in statement 1400. Two in-
itialization steps are the first actions taken. The
POKE in statement 1410 clears any keystroke that
might have been entered before the subroutine
was entered. and the variable (INPUUT$) in state-
ment 1420 s initialized to contain nothing. The
PEEK in statement 1430 is the same as in statement
1330 and prevents the cursor from appearing on
the screen. Statements 1450 to 1480 control the
program flow in response to various keystrokes: if
RETURN is pressed then the program RETURNSs
from the subroutine; if ESC is used, the program
terminates: if the left arrow is pressed, the routine
at statement 1600 is C\CCLHC(L;ln(i”'ﬂJnlcﬂlhlq
other than a number is typed, the program simply
looks for another key. If a number is typed, then
the program checks the number of digits that have
been entered (statement 1490), prints out whatever
member has been entered (statement 1500), and
builds the input string INPUUT$ (so named o
prevent asyntax error from the presence of INPUT
in a variable name). Statements 1600 through 1650
backspace and delete a character both from the
input string and from the screen (unlike a true
INPUT statement) provided that something ap-
pears on the screen already.

Writing the version of the sample program on
the PET 1s a little neater thanks to the DELete key
on the keyboard. This key gives an ASCII code of
20 and in statement 2120 is assigned to the variable
DELEETES. Unlike on the Apple, DEL is not a
valid BASIC word, so a single “E” can follow the
“D”in DELEETES$. The structure of the two pro-
grams is the same, but small differences exist in the
details. The mechanism for clearing the input
buffer in the PE'T version is simply repeating the
GET G$ statement ten umes. The statements 2450
and 2460 make the program wait for a key to be
pressed before going on. The (Hll}()lh(? significant
difference is that Q" for “Quit” is used to get out
niHHW(nnuuuu‘nnlnne \tqhﬂdﬂelu)du'\ppmx
ESCape key exists on the 40-column PET.

When these routines are used in place of
INPUT statements, the program retains control of
the machine and, thus, the programmer can give
control of the program to the user. In the specific
example shown, commas cannot be a confusing
issue because they never even appear on the screen.
If, of course, a programmer wants commas to be
tlu(‘plecl then simple changes in the IF statements
in the subroutines can be used to effect those
changes. In addition, single keystrokes (the ESCape
key on the \!)])]U dt](l“()”(»l)tll( PET) end the
program. It is not necessary to hit RETURN as it
would be if an INPU'T statement were used.

Users operating a program containing GET-

simulated INPU'T statements may still be able to
enter data which has no meaning to the program.
The advantage over a standard INPU'T statement
is that these invalid entries can be handled by the
program itself. Invalid entries with the actual
INPUT statement may be totally beyond the control
of the programmer and, therefore, the user can be
powerless.

Program 1. PET Version

2168 REM **INITIALIZATION**
2116 REM

212¢ DELEETES = CHR$ (20)
2138 REETURNS = CHR$(13)
2140 MAXLNGTH = 5

2200 REM

2218 REM **MAIN PROGRAM**
2220 REM

2238 PRINT CHR$ (147)

2249 PRINT "HERE IS AN EXAMPLE OF HOW GET STATE
MENTS"

2258 PRINT "CAN BE USED TO MIMIC AN INPUT STATE
MENT."

2260 PRINT "PRESS 'Q' TO QUIT."

22780 PRINT : PRINT

2280 PRINT "ENTER A FIVE DIGIT NUMBER: ";

2290 GOSUB 24@¢: REM INPUT SUBROUTINE

230@ NUMBER = VAL(INPUUTS)

2310 PRINT: PRINT

2320 PRINT "YOU HAVE ENTERED THE NUMBER"; NUMBER
; DELEETES;"

2338 PRINT

2340 PRINT "PRESS ANY KEY TO CONTINUE."

2350 GET G$

2360 IF GS = "" THEN 2350

2378 IF G$ = "Q" THEN PRINT: PRINT "DONE.": END

2380 GOTO 2200

2400 REM

2419 REM **INPUT SUBROUTINE**

2428 REM

2439 FOR I = 1 TO 1@: GET G$: NEXT:REM CLEARS 1
NPUT BUFFER

2448 INPUUTS = ""

2450 GET GS

2460 IF GS$ = "" THEN 2450

2470 IF G$ = REETURNS THEN RETURN
248¢ IF G$ = DELEETES THEN 2600

249@¢ IF G$ = "Q" THEN PRINT: PRINT: PRINT "DONE
.": END
25@@ IFGS < "@" OR G$ > "9" THEN GOTO 2458

251@ IF LEN(INPUUTS) >= MAXLNGTH THEN GOTO 2458

2528 PRINT G$;

253@ INPUUTS = INPUUTS + G$

254@ GOTO 2458

2600 REM

2618 REM **DELETE IS PRESSED**

2620 REM

263@ IF LEN(INPUUTS)

264@ IF LEN(INPUUTS)
GOTO 244@

2650 INPUUTS$ = LEFTS (INPUUTS,LEN(INPUUTS)-1)

2668 PRINT DELEETES;

2670 GOTO 2458

@ THEN GOTO 2458
1 THEN PRINT DELEETES;:

Program 2. Apple Version

1199 REM **INITIALIZATION**
1116 BELLS = CHRS$ (7)



1128 LEFTARROWS = CHRS (8)

1138 REETURNS = CHRS (13)

1148 ESC$ = CHRS (27)

115@¢ DEELEET$ = LEFTARROWS + "™ "™ + LEFTARROWS

1168 MAXLNGTH = 5

1200 REM **MAIN PROGRAM**

1216 HOME : VTAB 3

122¢ PRINT "HERE IS AN EXAMPLE OF HOW GET STATE
MENTS"

1230 PRINT "CAN BE USED TO MIMIC AN INPUT STATE
MENT."

1249 PRINT "USE ESCAPE TO EXIT THE PROGRAM."

12580 PRINT : PRINT

1268 PRINT "ENTER A FIVE DIGIT NUMBER: ";

1278 GOSUB 14@@: REM INPUT SUBROUTINE

1286 NUMBER = VAL (INPUUTS)

1298 PRINT : PRINT

1308 PRINT "YOU HAVE ENTERED THE NUMBER "; NUMBE
Rip e

1318 PRINT

13280 PRINT "PRESS ANY KEY TO CONTINUE."

1339 IF PEEK (49152) < 128 THEN 1330

1340 GET G$

1350 IF G$ = ESCS THEN PRINT : PRINT "DONE.": E
ND

1368 GOTO 1214

1496 REM **INPUT SUBROUTINE**

141@ POKE 49168,08: REM CLEARS KEYBOARD STROBE

142¢ INPUUTS = ™"

1430 IF PEEK (49152) < 128 THEN 1438

14409 GET G$

1458 IF G$ = REETURNS THEN RETURN
1460 IF G$ = ESC$ THEN PRINT : PRINT : PRINT "D
ONE.": END

1476 IF G$ = LEFTARROWS THEN 1600

1488 IF G$ < "@"™ OR G$ > "9" THEN PRINT BELLS;:
GOTO 1438

1498 IF LEN (INPUUTS$) > = MAXLNGTH THEN PRINT B
ELLS;: GOTO 1438

1508 PRINT GS$;

1519 INPUUTS = INPUUTS + G$

1528 GOTO 14349

1608 REM **LEFT ARROW IS PRESSED**

1619 IF LEN (INPUUTS) = @ THEN PRINT BELLS$;: GO
TO 143@
162¢ IF LEN (INPUUT$) = 1 THEN PRINT DEELEETS;:
GOTO 1429
1639 INPUUTS = LEFTS$ ( INPUUTS, LEN (INPUUTS) -
1)

1640 PRINT DEELEETS;

1656 GOTO 1430 (©)

Communicate with Compuserve, Source, etc. Upload/

CONVERT YOUR PET  oownioad to/from 4040 or 8050. Drives ASCII of PET
INTO A TERMINAL Printer. Comm. in ASCII. Status line, Toll TIIT]EI
$129.95 / e g

RS232 Hardware and cable, * TG S D
and sophisticated terminal soft-
ware. Upload and Download,
communicates in ASCII, status
line, built-in file translator. A
complete package, all you

need is a modem Super Saver Package Deals:
odem and we sell STCP (129.95) and Hayes Smart Modem (279) - $365.00

them too. STCP (129.95) and Signaiman Modem (39) - $215.00

as'er'l 35.?:’;;“&2.:' NC 27106
“nuse 919) 924 2889 [919] 748 8445

FACTORY PRICING

IMMEDIATE DELIVERY!

IN STOCK!
N
PNOLOZ
[\LE Eﬂﬁ3 AR
MPS
PLUS
® MPS 6550 RAM for PET
WA R ®MPS 6530-002, -003 for KIM-1
> OMPUTES g MANUALS
MCR-OW, ¢ @ KIM-3 8K STATIC RAM
N X MEMORY BOARD
@ KIM-4 MOTHERBOARD
® KIM PROMMER
KIM-1 & 4 Compatible
WS Eprom Programmer
08 o KIMATH _
R%‘o ODULE Chips with Listing
MG @ KIMEX-1 EXPANSION BOARD
KIM-1 Plugable PROM, Ram
and /O Board
® R5-232 ADAPTER
For KIM-1
® POWER SUPPLIES
@ KIM REPLACEMENT KEYPAD
STANDARD MICROSYSTEMS
*UART's *FLOPPY DISC CONTROLLERS .
*BAUD RATE GENERATORS *CRT CONTROLLERS

FALK-BAKER
ASSOCIATES

382 FRANKLIN AVE. @ NUTLEY, NEW JERSEY 07110
(201) 661-2430

WRITE OR CALL FOR CATALOG
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For the Texas Instruments 99/4 A computer, this computer-
assisted game could be entertainment at a party or a
teaching tool. Requires less than 7000 bytes.

CHARADES

Stephen Davis
Dallas

Remember the “good old days” when you had
friends over for a party and you all ended up
playing games? These days, you probably have
vour guests lined up at your computer to take
turns at Invaders or some other one-man game.

Here is a chance to use your computer to help
you entertain the whole group with the old parlor
game charades. Charades has always been popular
as a party game because it allows many players to
participate, it is lively and fast-moving, and it
generally leads to a good time.

Fun And Educational

As well as being a wild and crazy adult game,
charades can be great entertainment for the young-
sters as well. By altering the data statements in the
program, you can substitute a custom list of words
or phrases on any number of subjects, making the
program quite versatile as an educational tool.

In the original game, you needed someone to
keep time and score, and you had to take time to
think of phrases, write them on slips of paper, and
draw them out of a hat. Now the computer can
take care of all those chores for you. For those who
have never played, and for those who are just a
little rusty, here is a brief rundown of the rules:

Although as few as two can play, it is suggested
that an even number of players of six or more
participate because the group will be divided into
two teams. Plavers from each team take turns
pantomiming phrases to be guessed by the other
members of their team. Phrases may be broken
into words or syllables, but the plaver may not talk,
write, or form words with his lips while he is pan-
tomiming. He has two minutes to convey the phrase
to his teammates, and the time he uses determines
his score.

A player should begin by pantomiming the
category of the phrase. Categories used in this
program include Movies, Books, People, Songs,
and Quotes and Clichés. Some of the traditional
signals for these categories in charades are:

Movie — Hold one hand in front of your face

and turn the other one in a circle, as if cranking

an old-time movie camera.

Book — Put hands together, as if praying, then
open them like a book.

Song — Hold arms out and open mouth, as if
singing.

Person — Pat yourself on the head.

Quote — Hold hands out with two fingers

out on each, as if putting quotes around
something.

Holding up a certain number of fingers indicates
the number of words in the phrase, which word
you are acting, or the number of syllables in a
word. Pinching vour ear means that the word you
are acting “sounds like” the one in your phrase. If
you are creative, you will be good at this game.

This program displays the phrase lol each
player to study before he pantomimes it, so situate
your TV screen so that your teammates cannot see

. However, turn up the volume bec cause the pro-
gr;un ])rmnlc. an audible “time’s up” tone (just like
the one on TV game shows that so rudely informs
the contestant that, indeed, she did not win the
washer and dryer).

The program listed hereis written in T'1 BASIC
for the Texas Instruments 99/4A Home Computer.
It takes advantage of several special routines that
the TT offers, including sound capabilities that not
only provide audible prompts, but also make timing
loops as accurate as possible. Most of the commands
can be easily converted to other BASICs, but ex-
planations of the various routines and their func-
tions are documented below. This program includes
125 phrases, and, including data, consumes less
than 7000 bytes.

If you get hooked on this game, you may want
to substitute your own phrases for variety. Adding
words that are of interest to your group (i.e., com-
puters), foreign words, or even X-rated terms,
presents all kinds of possibilities. Let vour micro
liven up your next party with this new slant on an
old game.

Learning How The Program Works
Line 110 sets up arrays for 125 phrases (M$) and a
counter to check for (lLl})llLallUﬂ‘\ (7). Line 120
assures a different set of random numbers for each
game, and the counter “QQ” keeps track of how
many phrases have been pla\cd CALL CLEAR
\mlpl\ clears the screen. The PRINT statements
(and long strings in DATA statements) have been
composed for the 28-character screen display of
thesElx

The colon in T1 PRINT statements indicates a
carriage return so that the command PRINT
doesn’t have to be repeated for each vertical space
ornew line of text. The subroutine at 1460 (referred



Money

Manager

By Andrew Bartorillo

In today's economy, we all need to
monitor our expenses more closely.
Money Manager will help you keep track
of your income and expenses and give you
an easy way to manage your budget. You
define the categories according to your
needs, including tax-deductible expenses
.. .a great help at tax time. You can also
reconcile your checkbook with the bank's
balance. Full lineprinter capability allows
you to print items by each category.

32K (Minimum) Disk:

Atari; TRS-80 1 & I $ 39 - 95

B64K: IBM.
plus $2.00 shipping and handling.

D
Everest Explorer
By William Godwin
& Don Knowlton
Will you be one of the daring few to make
it to the pinnacle of Mount Everest?
Or will you succumb to the lack of oxygen,
the unexpected violence of the storms, the
incredibly rough terrain? You, as the leader
of the Everest expedition, will have to
choose the route, choose the timing, make
sure your climbers are well-rested, set up a
chain of camps and, if you reach the
summit, get your followers back down to
base camp. You'll have to manage money,
climbers, Sherpas, tents, oxygen, food and
fuel. Danger lurks at every step—can you
get to the summit and return? “Save the
game” feature on disk.

16K Tape or 32K Disk:

s " $19,95

I1I; IBM.
plus $2.00 shipping and handling

&

B et

-~
o
o 1

i With our sophisticated programs, you're never disappointed. And, our

customer service is unparalleled in excellence.

Language Teacher

By Cindy & Andrew Bartorillo

Teachers, students, and those who just
want to learn a new language—Acorn's
Language Teacher gives you your choice of
French or Spanish.

Use these programs at home or in the
classroom. Students like this new way of
learning and/or reviewing a previously
learned language. Teachers can free
themselves from tedious preparation of
vocabulary lists and writing quizzes.

Each Language Teacher offers hundreds of
word combinations, verb conjugations and
phrases. Choose the drill topic and foreign
language-to-English or vice versa. Option
for multiple-choice answers plus retest on
missed items. Gives running percentage of
correct answers.

E A
Lost Colo
By David Feitelberg

You are the Economic Manager of the
world’s first space colony. The next
support ship from Earth isn’'t due for
another 15 years and you have
instructions either to make things go
better or get out of office in shame.

You must assure the survival of this
struggling space colony—it’'s all up to
you. You'll be presented with the human,
natural and industrial resources of the
planet. You must allocate labor, explore
new territories, decide on production
quotas, determine pay scales and taxes
for the most productivity —you’re armed
with maps and charts. 10 levels of
difficulty. “Save the game” feature on disk.

oAl

Available: French, Spanish | & IL. 16K T 32K

nsne S0 mrst $29.95

84K: IBM. 9 .95 IIl; 40K: Atari; plus $2.00 shipping

plus $2.00 shipping and handling ABKCIEN. and handling
Software

ACOI’ n Products, Inc.

634 North Carolina Avenue, S.E. Washington, D.C. 20003

We’'ve Grown On You.

Our selection of programs for your Atari 400/800 expands with a new program monthly.
To Order By Phone CALL: (202) 544-4259

Dealer Inquires Only, Call Computer Software Distributors: (800) 424-3708

_———————_-u—————_ﬂ———ﬂ

[] Please send your catalog |

I Please send these Acorn Programs:

|

Charge to: TOTAL: $ I
[J VISA [ MASTERCARD [1 CHECK ENCLOSED I
CARD NO. EXP. DATE I
Name - |

I Address I
I City State Zip I
|
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to in line 180) plays the song “Charade.” At 280,
the GOSUB 1190 waits for the player to press a
key before clearing the screen and moving on to
the next routine. The loop at 530 reads the 125
phrases into the array (M$), and the loops at 320
and 340 assure that each team has alternating
turns and that five rounds make a game.

To shorten or lengthen the game, change the
number of rounds (five) in 320. The routine begin-
ning at 950 first indicates whose turn it is, then it
generates a random number (X) which, when used
as a subscript to M$, will select which phrase will be
played next. GOSUB 1380 checks to see if the
phrase selected has been used so as to avoid dupli-
cation of phrases during the game. In other words,
once it 1s “drawn out of the hat,” it is discarded and

can’t be used again. (It is unlikely that you will play
long enough to use all the phrases, but after about
100 have been used. vou will naturally notice that it
takes a bit longer for the computer to select an
unused plndw ) At 1010 the program determines
and prints the category of the phrase (there are

five groups of 25 plnclscx) the phrase itself is
printed at 1140. Again, the routine at 1190 is used
to wait for a signal from the player to clear the
screen and start the clock.

The routine at 1280 1s the clock, which counts
down the time ('T') and thus the score. The first

CALL SOUND statement in the loop (line 1300)
plays an inaudible tone (40,000 hz) at -30db for
750 milliseconds (3/4 of a second), then line 1310
gives the clock a “tick” by sounding a short (20
m]l[lwumd) 22() hz tone at -10db.

CALL SOUND i1s used as a uming device
because it can be more accurately adjusted than
delay loops; however, a For-Next loop of, say 1 to
250 might be used instead at line 1300. If you
hold down a key when your phrase has been
guessed, the clock will stop, thanks to lines 1320
dt]d 1330, and the last number displayed (T) be-
comes your score for that round. Each loop takes a
total of one second. To give players more or less
than the two minutes .l]]()\\ ed here, change the
number (120) in line 1280.

Lines 1350 and 1360 provide a loud “time’s
up” tone and reprint the phrase. After five rounds,
a C-major three-note fanfare (at lines 1240-1260)
announces the end of that game. The score of the
winning team is (liq])[qu(l [f you have played 12
games (dnd by that time it should be well past your
bedtime), lines 490 and 510 end the game before
you run out of data.

If You Have A Talkative Micro
The whole idea of charades, of course, is to convey
an idea without speaking. But if you have the Texas

More Workhorse Programs
for your computer to play with!

HOUSEHOLD FINANGE
« 15income & expense categories
* Budgeting

* Monthly & yearly accounting

e |ndicate tax deductible items

© Produce tables & graphs

© $34.95 cassette

* $39.95 disk

LOAN ANALYZER
* Amortization tables
* Compute interest charges
* Compare various loans
® Analyze loan terms
* Manipulate loan parameters
* $14.95 cassette
* $19.95 disk

HOME INVENTORY

» (atalog your possessions

» User-definable categories
 Search catalog for items

» Record serial #, purchase price
* Compute the value of items

» §19.95 cassette

® 524.95 disk

DECISION MAKER

= Decide between alternatives

¢ Compute recommended choices
= Manipulate decision parameters
« Weigh influencing factors

e Save decisions on tape or disk
© $19.95 cassette

® 524,95 disk

CAR COSTS

* Record maintenance costs
e [temize insurance payments
o Track fuel consumption

* Summarize all costs to date

& = Compute cost of a trip

* $19.95 cassette
® 524,95 disk
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=has there been so much talk about printing!

>
The Smith-Corona TP1 ”
Daisy Wheel Printer

695™«

e Microprocessor Electronics
e Serial or Parallel Interface
e Simple, Reliable Mechanism

Act Now: Limited Supply, Low Cost

In the 15th century, a German crafts- Simple, durable and dependable, TP-1
man and inventor named Johannes may be used with word processing
Gutenberg originated a method of print-  systems, microcomputers and most
ing from movable type that was used small business systems.
without significant change until the 20th Now, all your letters, documents,
century. forms and reports can have the crisp,

Today, Smith Corona, one of the professional look you demand — for

largest manufacturers of small printers business or personal use — at an

in the world, gives a whole new perspec-  affordable price.

tive to printing with their electronic text Don't delay. Order your TP-1 TODAY at
printer — TP-1. Gutenberg would surely  the low, low price of $695.

approve of the TP-1, a microprocessor

controlled, high quality daisy wheel Micro-Printer Marketing offers
printer. It produces perfectly formed, same day shipping, nationwide service
executive quality printouts at the speed and invites dealer inquiries. Catalogues b ‘
of 120 words per minute. Typewriter available. No shipping charges on pre- e e e L
quality printing at dot matrix prices. paid orders. Additionalribbons. . ............. $2.95

IIIMicm” Call Micro-Printer Marketing

Printer CALL 1 “m-szs-%sg MasterCard and Visa Accepted
Marketing In PA call Collect 215 / 433-3366 =
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[nstruments Speech Synthesizer unit and either ggg ggég;?gf;g
thlchp(ﬁ?e('h {.‘.(‘}lt()]i r_no.ch‘qc ([ir l.he Il}l .thc_‘rﬁded 106 IF SCOR(1)>SCOR(2)THEN 460
BASIC module, then itis okay to let your computer 414 1F SCOR(1)=SCOR(2)THEN 448

do the talking. If you wish, try adding these lines to 420 PRINT ::"CONGRATULATIONS ,TEAM #21%"::"y
the program: QU WIN WITH A SCORE OF ":SCOR(2)
430 GOTO 470
185 CALL SAY("DO YOU WANT INSTRUCTIONS") 440 PRINT ::"IT'S A TIE! THAT DOESN'T HA
275 CALL SAY(PS) PPEN OFTEN!"
335 CALL SAY("THIS IS ROUND NUMBER") 45¢ GOTO 470
336 CALL SAY(STRS (ROUND)) 460 PRINT ::"CONGRATULATIONS, TEAM $1!"::"y
425 CALL SAY("NUMBER 2 #YOU WIN#") OU WIN WITH A SCORE OF":SCOR(1)
465 CALL SAY("NUMBER 1 #YOU WIN#") 47@ PRINT ::"WANT TO PLAY AGAIN? (Y/N)*
475 CALL SAY("DO YOU WANT TO PLAY AGAIN") 48@ INPUT Y$
515 CALL SAY("GAMES OVER. GOODBYE") 499 IF Q>=120 THEN 51¢
965 CALL SAY ("NUMBER") 500 IF ¥Y$="Y" THEN 390
966 CALL SAY(STRS (TEAM)) 51¢ PRINT "GAME OVER. OUT OF DATA":"TYPE RU
967 CALL SAY("IT IS YOUR TURN") N TO START AGAIN"
968 CALL SAY(P$) 5263 END
969 CALL SAY("TO SEE YOUR WORDS") 53¢ PRINT "INITIALIZING DATA,STAND BY"
1145 CALL SAY(PS) 54 FOR I=1 TO 125
1146 CALL SAY("TO START") 55@ READ MS$ (I)
1165 CALL SAY(PS) 560 NEXT I
1166 CALL SAY("TO STOP. GO NOW") 57@ CALL CLEAR
1355 CALL SAY("STOP YOUR TIME IS UP") 580 RETURN

590 REM *MOQVIES*
600 DATA A MAN AND A WOMAN,MAN WITH THE GOL

160 REM *CHARADES* TI BASIC VERSION DEN ARM,SOME LIKE IT HOT,MARY POPPINS
3/20/82 610 DATA WHITE CHRISTMAS, MUTINY ON THE BOU
116 DIM M$(125),Z(125) NTY, ON THE WATERFRONT, YOUNG
120 RANDOMIZE FRANKENSTEIN
130 P$=" PRESS ANY KEY" 620 DATA AGONY AND THE ECSTASY, THE WIZARD ~
146 Q=1 OF 0Z, YOU ONLY LIVE TWICE, THE
156 CALL CLEAR LITTLE FOXES
168 PRINT TAB(8);"* CHARADES *" 630 DATA DIAL M FOR MURDER, NORTH BY NORTHW
176 PRINT :::::TAB(6);"COPYRIGHT(C)1982":TA EST, PSYCHO, LADY SINGS THE BLUES
B(7);"BY STEVE DAVEIS":::::: 640 DATA MEET ME IN ST.LOUIS, THE GREAT ZIE
18¢ GOSUB 1460 GFELD,LAURA,THE EMPIRE STRIKES BACK
190 INPUT "WANT INSTRUCTIONS? (Y/N)":YS 650 DATA WHERE THE BOYS ARE, DOCTOR ZHIVAGO
200 IF YS$<>"Y" THEN 299 _ , DOCTOR STRANGELOVE,2001 A SPACE
218 PRINT :"DIVIDE GROUP INTO 2 TEAMS.":"YO ODYSSEY, THE TURNING POINT
U WILL PLAY 5 ROUNDS EACH.":"WHEN 660 REM *BOOKS*
INSTRUCTED,1 PLAYER" 670 DATA VALLEY OF THE DOLLS, THE CARPETBAG
220 PRINT "FROM TEAM# DISPLAYED SHALL":"PRE GERS, GONE WITH THE WIND . EVERYTHING
SS A KEY TO REVEAL HIS":"PHRASE. HE YOU WANTED TO KNOW ABOUT SEX
SHOULD STUDY IT" 680 DATA CATCHER IN THE RYE, THE BIBLE, MAG
23¢ PRINT "BEFORE PRESSING A KEY TO":"START NIFICENT OBSESSION, OLIVER TWIST
CLOCK. HE HAS 120 SEC.":"TO 690 DATA WOMEN IN LOVE, JANE EYRE, REBECCA,
PANTOMIME THE CATEGORY" ALICE IN WONDERLAND
240 PRINT "& PHRASE TO HIS TEAM.":"HE MAY N 544 para THE HOBBIT, FUTURE SHOCK, GOODBYE ~
OT TALK OR WRITE.":"WHEN THE PHRASE MR. CHIPS, MOBY DICK
.. 1S GUESSED," 71¢ DATA HUCKLEBERRY FINN, WAR AND PEACE, L
256 PRINT "HOLD DOWN A KEY UNTIL CLOCK":"ST ITTLE WOMEN, GULLIVER'S TRAVELS
OPS. A TONE WILL SOUND":"WHEN TIME 720 DATA BRAVE NEW WORLD, THE SCARLET LETTE
IS UP." R, TALE OF TWO CITIES, GIANT, LOLITA
26¢ PRINT “THE LESS TIME YOU USE,":"THE HIG ., ol cerc o ok
‘HER YOUR SCORE." e
270 PRANE PCATEGORIFS INCLUDE wovres,”:<son 749 DATA MARILIV OuRo:, WARIE mrotueraz,
G5¢BEORS JEEOPLE , ANDEERQUOTES: & CL1 750 DATA MARTIN LUTHER KING, SOPHIA LOREN, ~
CHES." WALTER CRONKITE, SEAN CONNERY
280 GOSUB 1190 760 DATA ELEANOR ROOSEVELT, JUDY GARLAND, E
298 GOSUB 530 DGAR HOOVER, COLUMBUS
308 SCOR(1)=0 776 DATA GREER GARSON, RONALD REAGAN, LADY ~

318 SCOR(2)=8
326 FOR ROUND=1 TO 5
33@ PRINT "ROUND #";ROUND:::

349 FOR TEAM=1 TO 2 799 DATA DOLLY PARTON, JOAN CRAWFORD, BETTE

350 GOSUB 950
= DAVIS, PAT NIXON, GEORGE GERSHWIN
360 SCOR(TEAM)=SCOR(TEAM) +T 800 REM *QUOTES&CLICHES*

570 NEXT TEAM

BIRD JOHNSON, NELSON EDDY
780 DATA JOHNNY CARSON, GEORGE WALLACE, CYD
CHARISSE, GRETA GARBO



ARTWORX SCORES ANOTHER

TEGHNIGAL KNOGKOUT.

GOLDEM GLOVES

Scene from GOLDEN GLOVES —

HODGE PODGE: by Marsha Meredith
(Atari and Apple)
NOW AVAILABLE FOR ATARI!!! This captivating
program is a marvelous learning device for children
from 18 months to 6 years. HODGE PODGE consists
of many cartoons, amimation and songs which appear
when any key on the computer is depressed. A must
for any family containing young children
PRICE. . . ’ i $19.95 diskette

BETA FIGHTER: by Douglas McFarland (Atari, 16K)
See who will be the ace gunner in this action game

set on a spectacular Martian landscape. BETA

FIGHTER can be played with one or two players and

uses player/missile graphics and delightful sound

effects

PRICE $16.95 cassette $20.95 diskette

DRAWPIC: by Dennis Zander (Atari 16K)

DRAWPIC provides the user with an unbelievably
easy way to create screens in graphics modes 3-7.
Just sit back with your joystick and use POINT PLOT,
DRAW LINE, RUBBER BAND fill and COLOR SET to
create beautiful images on your Atari. Full or partial
screen images are saved as string data in the program
and can be instantly recalled and combined into new
images using machine language subroutines. These
graphic images can be easily incorporated into your
own programs. The images of HODGE PODGE and the
landscape of BETA FIGHTER were made using
DRAWPIC.
PRICE .

.. .$29.95 cassette $33.95 diskette

) ROCKET RAIDERS by Richard Petersen (Atari 24K)
Defend your asteroid base against pulsar bombs. ro
kets, lasers, and the dreaded “stealth saucer” as aliens
attempt to penetrate your protective force field Precise
target sighting allows you to fire at the enemy using mag
netic impulse missiles to help protect your colony and

its vital structures

PRICE $19.95cassette $23.95 diskette
FOREST FIRE TWO: by Richard Petersen

FOREST FIRE has been enhanced and

f i to head competitios
ast damage and put
1es landscape.
riation. FOR

survive
User input now de
c ~Ff
offering lir
graphics
intc a super-d

U FORM LETTER SYSTEM: (Atari, North Star and Apple)
This s the ideal program for ¢ reating personalized form
etters' FLS employs a simple-to use text editor for pre
ducing fully justified letters Addresses are stared in a
separate file and are automatically inserted into your
form letter along with a personalized salutation Both
letter files and address tiles are compatible with ART-
WORX MAILLIST 30and TEXT EDITOR programs
PRICE $39.95diskette

QO PILOT: by Michael Piro (Atari, 16K)

Pilot your small airplane to a successful landing usin,
both joysticks to control throttle and attack angle. PILO
produces a true [Jerspectwe rendition of the runway,

Yy

which is constantly changing. Select trom two levels of
pilot proficiency
PRICE

$16.95cassette $20.95 diskette

01 TEXT EDITOR: (Atari and North Star)

This program 1s very “user friendly” yet employs all
essential features needed for serious text editing with
minimal memary requirements. Features include com
mon sense operation, two different justification techni
ques. automatic line centering and _straightforward
text merging and manipulation. TEXT EDITOR files are
compatiblewith ARTWORX FORM LETTERSYSTEM
PRICE $39.95diskette
O MAIL LIST 3.0: (Atari, Apple and North Star)

The very popular MAIL LIST 2.2 has now been up-
graded. Version 3.0 offers enhanced editing capabilities
tocomplement the many other features which have made
this program so popular. MAIL LIST is unique in its
ability to store a maximum number of addresses on one
diskette (typically between 1200 and 2500 names!)
Entries can be retrieved by name, keyword(s) or by zip
codes They can be written to a printer or to another
file for complete file management. The program pro-
duces 1, 2 or 3-up address labels and will sort by zip
code (5 or 9 digits) or alphabetwcall¥ (by last name) Files
are easily merged and MAIL LIST will even find and
delete duplicate entries! The address files created with
MAIL LIST are completely compatible with ARTWORX
FORM LETTER SYSTEM
PRICE $49.95 diskette

O THE VAULTS OF ZURICH: by Felix and Greg Herlihy
(Atari, 24K, PET)
Zurnich s the banking capital of the world. The rich and
powerful deposit their wealth in its famed impregnable
vaults. But you, as a master thief, have dared to under-
take the boldest heist of the century. You will journey
down a maze of corridors and vaults, eluding the most
sophisticated security system in the world. Your goal is
to reach the Chairman’s Chamber to steal the most trea-
sured possession of all. THE OPEC QOIL DEEDS!
PRICE $21.95cassette $25.95 diskette

O BRIDGE 2.0 by Arthur Walsh (Atar (24K), Apple
TRS-80. PET, North Star and CP/M (MBASIC) systems)

Rated #1 by Creative Computing, BRIDGE 2.0 is the
only program that allows you to both bid for the contract
and play out the hand (on defense or offense'). Interest
ing hands may be replayed using the “duplicate” bridge
feature. This i1s certainly an ideal way to finally learn to
play bridge or to get into 2 game when no other (human)
players are available

PRICE $17.95 cassette $21.95diskette
O ENCOUNTER AT QUESTAR IV: by Douglas McFarland
(Atari, 24K)

As helmsman of Rikar starship, you must defend
Questar Sector IV from the dreaded Zentarians Usmﬁ
§0ur plasma beam, hyperspace engines and wits to avoi

entarian mines and death phasers, you struggle to stay
alive. This BASIC/Assembly level program has super
sound. full player missile graphics and real time action
PRICE $21.95 cassette $25.95 diskette

NEW PROGRAMS!

GOLDEN GLOVES: by Douglas Evans (Atari 24K)
Use your joystick to jab, block and duck as each
player attempts to land the knockout punch. This
unique real-time program brings all of the excitement
of ringside to your Atari. GOLDEN GLOVES isaone or
two-player game, or you can be a spectator as the
computer controls both fighters.
PRICES == = $22.95 cassette $26.95 diskette

CRAZITACK: by Peter Adams (Atari 16K)

The Crazies are attacking us and the only defenses
are three MX bases. Missiles can be launched singly
or in a salvo, but it is doomsday when you run out of
missiles. - :
PRICES -~ == $17.95 cassette $21.95 diskette

DOMINATION: by Alan Newman (Atari 24K) :
Between one and six players compete for power via
economic, diplomatic and military means in this
award-winning game. You must make decisions
quickly, exercise skillful hand-eye coordination, out-
guess your opponents and cope with random events.
PRICE .. ... .- $17.95 cassette $21.95 diskette

POKER TOURNEY: by Edward Grau
(Atari 32K, Northstar)
You are entered in a high stakes Draw Poker
Tournament facing six opponents including Lake-
wood Louie, Shifty Pete and Dapper Dan. Each has
his own style of play and of bluffing. POKER TOUR-
NEY utilizesthe Joker, hastrue table stakes play and
each hand is played based on pot odds. The Atari
version’s graphics and sound are superb of course
{ ro%;ammed by Jerry White) making POKER

OURNEY the class program of its type.

PRICE . ......$18.95 cassette $22.95 diskette

HAZARD RUN: by Dennis Zander (Atari, 16K)

The sheriff has spotted you and you must make the
treacherous run through Crooked Canyon past
Bryan's Pond tothe jump at Hazard Creek and safety.
You can even put the joystick-controlled GEE LEE car
up on two wheels tomake it through some tight spots.
A lead foot is not always the answer as you dodge
trees, rocks and chickens in this nerve-racking game.
HAZARD RUN employs full use of player/missile
graphics, re-defined characters and fine scrolling
techniques to provide loads of fast action and visual
excitement.

PRICE. .. s . $27.95 cassette $31.95 diskette

ORDERING INFORMATION

Call ARTWORX toll-free number to order
direct:

800-828-6573

In New York, Alaska, Hawaii call:

(716) 425-2833

All orders are processed and shipped
within 48 hours.

Shipping and handling charges:

Within North America: Add $2.00

Outside North America: Add 10% (Air Mail)
New York State residents add 7% sales tax
Quantity Discounts:

Deduct 10% when ordering 3 or more
programs

Ask for ARTWORX at your local computer
store.

Write for FREE Catalogue listing more
information about these and other quality
ARTWORX programs.

n 7

150 North Main Street  Fairport, NY 14450
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810 DATA A STITCH IN TIME SAVES NINE, DONT ~ 1300 CALL SOUND(759,400800,39)
LOOK A GIFT HORSE IN THE MOUTH,CLEAN 1310 CALL SOUND(20,220,10)
AS A WHISTLE, NEVER SAY DIE 1320 CALL KEY (0 ,KEY,STATUS)
820 DATA REMEMBER THE ALAMO, IGNORANCE IS B 1338 IF STATUS=@ THEN 1340 ELE 1350
LISS, HASTE MAKES WASTE, CONTENTED 1340 NEXT T
AS A COW 1350 CALL SOUND(1100,220,0)
830 DATA ALL THAT GLITTERS IS NOT GOLD, PUR 1360 PRINT:MS (X):::TAB(18);"* * *":.::: 1379
R LIKE A KITTEN, I SHALL RETURN, RETURN
831 SHARP AS A TACK 138¢ REM TEST FOR DUP
840 DATA TO BE OR NOT TO BE, I'LL THINK ABO 1396 FOR ¥Y=1 TO Q
UT THAT TOMORROW, I WANT TO BE ALONE, 14006 IF X=Z (Y)THEN 980
THE BUCK STOPS HERE 1410 NEXT Y
850 DATA WE HAVE NOTHING TO FEAR BUT FEAR I 1429 Z(Q)=X
TSELF, THAT'S ALL FOLKS, WHAT'S UP 1430 Q=0Q+1
DOC, THERE'S NO PLACE LIKE HOME 1449 RETURN
860 DATA DONT COUNT YOU CHICKENS BEFORE THE 1450 REM TUNE
Y HATCH, PARTING IS SUCH SWEET 1460 DUR=250
SORROW, HOLD YOUR HORSES 147@ CALL SOUND(DUR,262,1)
870 DATA IT'S ALWAYS DARKEST BEFORE THE DAW 1480 CALL SOQUND(DUR,277,1)
N, HINDSIGHT IS 20/20 VISION 1499 CALL SOQUND(DUR,262,1)
880 REM *SONGS* 1588 CALL SOUND(DUR*2,392,1)
890 DATA SANTA CLAUS IS COMING TO TOWN, STA 1518 CALL SOUND(DUR,349,1)
RDUST, MY FUNNY VALENTINE, FEELINGS 1520 CALL SOUND(DUR*3,262,1)
9¢@ DATA MIDNIGHT BLUE, PEOPLE, CAMP TOWN R 1530 CALL SOUND(100,40000,30)
ACES, SOME ENCHANTED EVENING 1540 CALL SOUND(DUR,262,1)
91¢ DATA DO RE MI, I WANNA HOLD YOUR HAND, = 1550 CALL SOUND(DUR,277,1)
YESTERDAY, DOWNTOWN 1568 CALL SOUND(DUR,262,1)
92¢ DATA HOUSE OF THE RISING SUN, MY COUNTR 1570 CALL SOUND(DUR*2,233,1)
Y TIS OF THEE, THE LADY IS A TRAME, 1588 CALL SOUNDD(DUR,268,1)
THE MAN I LOVE 1594 CALL SOUND(DUR,262,1)
93¢ DATA ST.LOUIS BLUES, AMERICAN PIE, STOR 1606 CALL SOUND(DUR*3,196,1)
MY WEATHER, OVER THE RAINBOW 1610 RETURN @
949 DATA YOU'VE GOT A FRIEND, MOON RIVER, I
GOT PLENTY OF NOTHIN, TRY TO
REMEMBER, YOU'LL NEVER KNOW
950 REM \A,
960 PRINT "TEAM #";TEAM;" -IT'S YOUR TURN": Vlc PET APPLE SOFT ARE
. GRAPHVICS - super graphics package adds 18 commands to VIC BASIC Plot 152 x
= 160 points. Hires & Multicolor modes on same screen! Text & graphics screens
979 GOSUB 119 Save‘,‘lnad pvclrusr?’;rlr;:;zlcl:vm tape or disk Req 3K/BK expander W/sample programs &
980 X=INT(RND*125)+1 ol ittt fe o SR
99¢ GOSUB 138 .‘i'(lcziﬁﬂ:'ﬁ:'ﬁz ':é«?'i" 'i?é;f;‘??ﬂ; 1"0"!"&‘.‘;.‘1'.;,' r%"&' o ’:IZ.Z?,," "L'.’}"‘J%TZ.ZE“ITJT'Z
color and sound (requires IK/BK expander) Complete with user’s manua 35 [40).
1 B g g B - VIC[PET PIPER THE MUSIC MACHINE - Sumplest way to compose, conduct and play
l ﬂ 1 I F X < = 2 5 T HEN ]. 0 7 [4] music Lomplelp control of notes, rests, volume repeats, tempo. Wisample compaosi-
1628 IF (X>=26}*(X<=5(J)THEN 1099 tions and user’s manual $25 [$30]. ]
1030 IF (X>=51)* (X<=108) THEN 1130 VAC HISSAMULTICOLOR GRAPHICS UTIUTIES . dd sl Y1C BASC A
135@ PRINT ::" (SONG)":::: Wisample programs and manual $20 [$25). ;
LATIE UL L WEW S Bl loating point operations. Compiler st oatonst I you have memory (o
1676 PRINT ::" (MOVIE)":::: Eg€§rmvamrm0”1MWJnjmzm1mwrmmmmxmmm”
1@86 GOTO 1140 s
YSTICK DRAWING - Paintbrush for VIC MULTICOLOR mode pictures. Re-
1898 PRINT :: i {BOOK) " I NE :::ﬁel:JSKMK expander and a joystick $15 [$20).
116@ GOTO 11440 W I-CHING for VIC - colorful fortune teller gives you insite into your life from an Orien-
111¢ PRINT ::" (PERSON) L RP o WEYY 1 p;rsn:ﬁ?;;ﬂlncludﬂ manual and 275 page guide Requires 8K
= e shefe e expander K
1128 GOTO 1149 W VIC BASIC Reference Card - Only $2 50 [$3 00,
1138 PRINT ::" (QUOTE&CLICHE)":::: N NTMMHWEMMW*%SFDTFPQ{?WHHWMOMNMLHMWOM
* s s s PETICBM 30+ routines fully detailed %9 [$11].
1140V BRINT MS (X) ---- PET TINY Pascal PLUS + - structured language Fditor, Compiler and Interpreter. All
1158 GOSUB 1190 programing constructs and graphics For NEW/4 0/8032 ROMS & 312K memory Disk
1160 PRINT " (HOLD DOWN A KEY TO STOP)" $50 [$55). cassette $55 [$60]. .
1176 GOSUB 1280 S e A e e
1188 RETURN Ixresim:carlne iang::aé;e ;gt‘-w[;‘:;)']‘ sample programs, user’s manual Disk $50 [$55];
optional source code 3
1198 PRINT :P3:: VIC BUDGETEER - Get control of your expenses with this visual planner Requires
1268 CALL KEY (@ +KEY, STATUS) 3K[8K expander Available September $25 [$30).
i Il IF STATUS=0 THEN 1200 VIC MACHINE LANGUAGE GUIDE - Available September $10 [$12].
1229 CALL CLELAR 1343991 ABACUS SOFTWARE i vt
1239 RETURN P.O. Box 7211 .
; Grand Rapids. Mich 49510 .
1249 CALL SOUND(300,523,2,392,3,334,3) mﬂm 1’114 aganggo‘ e \ ! BJEE-
125¢ CALL SOUND(200,494,2,294,3,247,3) ORDERING INFORMATION: i
1265 CALL SOUND(400,523,2,392,3,330,3) e A A b F e
1278 RETURN purchase of software $5.00 each [$7 00 foreign). All orders must be prepaid in US Dollars
128¢ FOR T=128 TO 1 STEP -1 via International Money order or by VISA. MC, ACCESS, Eurocard

1290

PRINT T
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Batiie Of The UFL’s

The development of User Friendly Languages
(UFLs) is proceeding so quicklv that any report is
likely to be outdated by the time it appears. None-
theless, there is enough interest in the UFL’s for
the Atari, TI, and Apple computers to warrant an
overview of the best offerings for these machines.
The user friendly languages of principal interest
seem to be PILOT and LOGO. It so happens that
Atari PILOT (and Apple SuperPILOT) incorpo-
rate turtle graphics. While turtle graphics (common
to all LOGO's) is not essential for a language to be
user-friendly, it helps.

Rather than detail all UFL’s for each computer,
I will restrict the analysis to Atari PILOT, TI LOGO
and Apple LOGO. The differences between Apple
LOGO and the Apple versions of LOGO produced
by Terrapin and Krell are deserving of separate
comment later. (I have just received Krell LOGO
and will need to use it some more before writing
about it.)

What makes the following comparison inter-
esting is the tremendous difference in price and
features of the three chosen language systems. The

table summarizes all three wnhgurdtlons I have
listed the bare minimum configuration needed to
make the language work. If you want to save your
programs, the cost of a recorder must be added to
the Atari and T1 systems. Since all three systems
require a separate display, I have left that item out
of the cost analysis.

T'he entries in this table reflect questions
readers have been sending to Friends of the Turtle.

The Atari PILOT system is the least expensive.
This results from the low cost of the computer and
from the fact that Atari PILOT can be used with a
minimum amount of RAM. The increased memory
requirement of TI LOGO results in a profoundly
increased cost for that system — a cost difference
we would not have if we were comparing BASIC’s.
Since Apple LOGO requires both 64K of RAM
and a disk drive, it is the most expensive of the
systems. However, Apple LOGO is by far the most
powerful of the languages under consideration.

The turtle graphics implementations are ex-

-

A Monthly Column

Friends Of The Turtle

Table. System Comparison

Feature Atari PILOT TILOGO Apple LOGO

Minimum Atari 400 TI99/4A Apple HorIT+

System Pilot 32K language card

cartridge meniory €xp.

LOGO floppy disk
cartridge LOGO disk

List $429 $980 $2625

Price

Visible No Yes Yes

Turtle

Turtle

Graphics 160 X 80 256 X 192 280 X 240

Resolution (may “run (vertical scale
out of ink™) is changeable)

Number of

Simultaneous 4 16 6

Colors

Total

Color 16 hues X 16 6 ;

Range 8 luminances - o

Character

Font No Yes No

Editor

Multiple

Dynamic No 32 No

Turtles e

Real

Number No No Yes

Arithmetic

Unlimited :

Tail-end Yes No " Yes

Recursion

Recursion

Depth 8 end of end of

Before

Crash memory memory

Accessto

Joysticks, Yes No Yes

etc.

Full

Stroke No Yes Yes

Keyboard

TV

Seund Yes Yes No

Generator (in LOGO II)

Direct

Memory Yes No Yes

Access
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cellent in all three systems. Atari PILOT is the only
one that does not have a visible turtle, but this can
be remedied somewhat with the Visiturt program I
published a few months ago (COMPUTE!, April
1982, #23). The Atari system has the lowest resol-
ution, but has the greatest color accuracy and
range of the three languages. A major annoyance
with the TT system is the “out of ink” error that
arises when trying to create complex pictures.
Since TT creates high resolution graphics by dy-
namic character definition (a topic for a later col-
umn), it is not as versatile as a true memory mapped
display. Multiple velocity turtles (turtles that have
speeds as well as positions and orientations) are
only available on TI LOGO. Up to 32 such animated
characters can be created with any of 26 shapes
formed in a 16 X 16 dot matrix. While the Atari
hardware allows for such animated characters
(called players), PILOT users must gain access to
these through machine language instructions. Of
the three systems, only TI allows the user to inter-
actively modify or define the shapes of characters
and velocity turtles.

If you are content with integer arithmetic, any
of the systems will do. If you must have access to
decimal fractions, only Apple LOGO will meet
your needs. Interestingly enough, the restriction to
integer arithmetic can result in minor graphics
problems (drawing a regular seven-sided polygon,
for example) in Atari PILOT and TI LOGO, al-
though these problems can be easily overcome by
careful programming.

Recursion is of two types. A simple jump to
the beginning of a procedure is called tail-end
recursion. Recursion involving the use of a proce-
dure that ultimately returns to the calling procedure
is more difficult since the computer must keep
track of the sequence and names of all calling
procedures. As a result, recursion can use up all
free memory just by keeping track of this informa-
tion. Atari PILOT allows unlimited tail-end recur-
sion (as does Apple LOGO), but allows only eight
nested procedure calls.

TT1 LOGO differs from both Atari PILOT and
Apple LOGO in that the user is not provided with
access to joysticks nor to the direct reading and
alteration of memory. Both Atari PILOT and
Apple LOGO have the equivalent of BASIC PEEK
and POKE commands to allow the examination
and alteration of the contents of arbitrary memory
locations.

The keyboard quality is highest for the Apple
11, although TT’s decision to use a conventional
keyboard makes that machine easy to use as well.
My experience is that the Atari 400 membrane
keyboard is acceptable to children, but is annoying
to adults accustomed to typewriters..Since the

Atari 800 has a fine full-stroke keyboard, this
option is available to those willing to pay the higher
price.

In summary, each system has strong features
and drawbacks. You are certain to like some aspects
of each system. For the price, the Atari PILOT
system is beyond comparison. On the other hand,
Apple LOGO is a powerhouse of a language, and
its features are well worth its price. The ease with
which animated sprites can be created and used in
TI LOGO makes this system a natural choice for
anyone interested in animation.

All three manufacturers are in this business
for the long haul, so your selection should be based
purely on needs and budget.

Apple LOGO And The Silentype Printer

Those of you who use the Silentype printer with
your Apple computer have probably wondered
how to get copies of the displays of turtle graphics
created by LOGO procedures. The easiest way I
have found is to initialize the printer before loading
LOGO. When you initialize a file diskette, it contains
a program named HELLO. Normally (for LOGO)
there will be no statements in this program. How-
ever, if you were to boot this disk first rather than
start with the LOGO disk, the HELLO program
would be automatically run. Since your Apple
already has one dialect of BASIC in ROM (either
integer or Applesoft), then you could use a BASIC
HELLO program to initialize the Silentype printer.

The Silentype manual shows the numerous
ways in which the printer’s graphic features can be
set up. The default mode lets the printer print bi-
directionally. One set of dots is printed as the head
moves from left to right and the second set is drawn
as it moves from right to left. While this significantly
improves the printing speed, the slack in the Silen-
type mechanism causes this mode to produce unac-
ceptable vertical misalignment when printing high
resolution graphics. The unidirectional printing
mode does not have this problem.

Second, the Silentype normally prints images
just as they appear on the screen. If you have a few
white lines on a black background, that is how the
printer will print the picture. Normally one expects
the reverse of this for line drawings — the back-
ground should be white and the lines should be
dark. As a result, the printer needs to have its color
fields reversed.

Both of these changes are made in the BASIC
program shown below. This program assumes that
the Silentype printer interface is located in slot #1
and that the disk drive is located in slot #6.

10 D$="":REM D$ CONTAINS CTRL-D

20 PRINT D$;"PR #1"
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30 PRINT

40 POKE -12529,255

50 POKE -12524,0

60 PRINT DS;"PR #0"

70 PRINT "GRAPHICS PRINTER INITIALIZED"

80 PRINT "INSERT LOGO DISK AND PRESS RETURN"
90 INPUT AS

100 PRINT D$;"PR #6"

110 END

Once this program has been saved in the
HELLO file, your printer will be automatically
initialized. To set up the printer, you must first
start the computer with the file diskette that has
this HELLO program. Once the display instructs
you to insert the LOGO disk, you should do that
and press RETURN. Now you will have LOGO in
the computer and also have a properly initialized
printer.

To print a high resolution screen image from
LOGO you can use the procedure:

TO PICT
.PRINTER 1
PRINT CHAR 17
.PRINTER 0
END

From then on, any time you enter PICT the current
graphics screen will be copied onto the printer.

If you try printing an image of a square or a
circle, you may notice that the image is squashed
vertically. This results from a difference in the
aspect ratio of the printer and your TV display. To
print pictures with a perfect aspect ratio, you must
enter

SETSCRUNCH 1

before drawing the figure you want to print. Once
the aspect ratio has been changed to this value
(from its default value of 0.8), all your pictures will
come out perfectly. The accompanying figures
show some of the results.

The Silentype printer is an excellent tool for
capturing your LOGO graphic images. Itis time
you put it to work!
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Teachers sometimes need to adjust a mark distribution. ggo gDSUB 290

0 +2: s s 8 +2: P
Reasons can include an exam that was too difficult or N$K§ 85,R+2:PRINT X3:POKE B85,S5+2:PRI
perhaps twao sections of a course taught by diffevent teachers 240 x=x+1

who have very diffevent standards. This mr/m’ set of 250 NEXT K

programs calculates accurate adjustments. It is for Atari ggg ?:Céi;Risgsoég;S*"lo

and Microsoft (Apple, PET, OSI, etc.) BASICs. 280 GOTO 200
290 P=INT(Y2EXE(X—M)/(X2K(X2-M))+X%X(X-X2
)/ (M=X2)+0.5)

300 IF X>M THEN POSITION 2,22:G0SUB 370:
udent viar
310 RETURN

320 PRINT "OLD NEW OLD NEW OLD NEW"

Ad'usiment 330 PRINT "MARK MARK MARK MARK MARK MARK
l | 340 RETURN

350 GOSUB 370

R D. Wink 360 GOTO 160
> : : U R 370 PRINT "PRESS RETURN TO CONTINUE";:IN
Peterbborough, Ontario PUT A%

380 RETURN
Adjusting marks by simply adding a constant can

cause problems at the extremes of the distribution
(a mark of 106% could become possible, for ex- Program 2. Atari Version
ample). This program applies a quadratic regres-

sion to the three points (0,0); (X1,Y1) and (M,M) ?SREEH"ARK BINLSTHENT FROBRAM
where M is the maximum 111;1'1'1\“. X1 is the actual 20 REM INPUT SECTION 20-45
mean or median mark, and Y1 is the required 25 PRINT "MAXIMUM POSSIBLE MARK";: INPUT
mean or median mark. s :RINT AN R R

T Praonaracil - 3s

['he output in Programs | and 3 is written in 40 PRINT "DESIRED MEDIAN“::INPUT Y1
single-column form, but it can easily be arranged 45 REM
into several columns depending upon the rllmen- 50 EE" COMPUTE AND PRINT CONVERSION TABL
sions of your computer screen. 55 PRINT “ORIGINAL MARKC13 SPACES)FINAL

Since the quadratic curve has a turning point MARK "
which must be avoided in this application, lhc 60 FOR X=0 TO M
change in median must be relatively small to avoid 63 ;T:’l EXECX"H) £ CXLE XAV XXOR=XL) / (M~
ridiculous results. For example, if the original 70 POKE 85,9:PRINT X;:POKE 85,32:PRINT I
median turns out to be 50%, the new lﬂ(‘dl(ll‘l must NT(Y+0.5)
not be below 25% or above 75% . In practice, this is 75 NEXT X

; (@2 ] 80 END

not a serious limitation. You will know if you have

exceeded the range of the program because the
new marks will rise above the value of M at the Program 3. Microsoft Version

high end of the distribution.
108 PRINT "{CLEAR}THIS PROGRAM WILL COMPUTE ~

A MARK CONVERSION TABLE"
: - 118 INPUT "{@2 DOWN}PLEASE INPUT THE MAXIMUM P
Program 1. Atari Version OSSIBLE MARK";M
120 INPUT" {DOWN}PLEASE INPUT THE MEDIAN (OR AV
100 PRINT "{CLEAR>}THIS PROGRAM WILL COMP ERAGE) OF YOUR SET OF MARKS":X2

UTE A MARK":PRINT " CONVERSION TABLE 130 INPUT"{DOWN}PLEASE INPUT THE MEDIAN THAT Y
1y OU WOULD LIKE THE CLASS TO HAVE";Y2
110 PRINT "{2 DOWN3IPLEASE INPUT THE MAXI
MUM POSSIBLE MARK";: INPUT M 148 GOSUB 374
120 PRINT " {DOWN}PLEASE INPUT THE MEDIAN 150 X=0
{OR AVERAGE)":PRINT "OF YOUR SET OF 16@ PRINT "{CLEAR}":R=0:5=5:C=0
MARKS"; : INPUT X2 170 REM INITIALISE TAB VARIABLES
130 PRINT "{DOWNIPLEASE INPUT THE MEDIAN 180 GOSUB 328
THAT YOU":PRINT "WOULD LIKE THE CLA 198 REM PRINT HEADINGS

SS TO HAVE";:INPUT V2 200 PRINT "{HOME}{@3 DOWN}"
135 DIM A$(1) 218 FORK = 1 TO 20
140 GOSUB 370 220 GOSUB 29¢@
150 X=0 230 PRINT TAB(R);X;TAB(S);P
160 PRINT "{CLEAR}";:R=0:5=5:C=0 240 X=X+1
170 REM INITIALIZE TAB VARIABLES 2580 NEXT K
180 GOSUB 320 260 C=C+1:R=R+10:5=5+10
190 REM PRINT HEADINGS 278 IF C=3 GOTO 350
200 POSITION 0,2 280 GOTO 208

210 FOR K=1 TO 20 290 P=INT(Y2*X* (X-M)/ (X2* (X2=M) ) +X* (X-X2)/ (M-X



.5 EDUCATIONAL

3@ IF X>M THEN GOSUB 38@:END

OFTWARE
320 PRINT "OLD NEW OLD NEW OLD NEW"

33¢ PRINT "MARK MARK MARK MARK MARK MARK"

340 RETURN ® OVER 200 NEW

350 GOsSUB 378

369 GOt 160 St SELECTIONS FOR
2 SS RETURN TO CONTI .

T e s GRADES K-12

380 PRINT "{HOME}":FOR K= 1 TO 23:PRINT:NEXT:R

ETURN Reading Social Studies
Vocabulary Health
Math Music
Program 4. Microsoft Version Science Spelling
Language Teacher Aids

20 REM INPUT SECTION 28-45
25 INPUT"MAXIMUM POSSIBLE MARK";M

3@ INPUT"ACTUAL MEDIAN"; X1l B PROGRAMMED W|TH

4@ INPUT"DESIRED MEDIAN";Y1l MOT|VAT|ONALGRAPH|CS

45 REM
5¢ REM COMPUTE AND PRINT CONVERSION TABLE AND SOUND
55 PRINT"ORIGINAL MARK FINAL MA

s ® MONEY BACK

6@ FOR X=0 TO M

65 Y=Y1*X* (X=M)/ (X1* (X1=M) ) +X* (X-X1) / (M-X1) GUARANTEE

78 PRINT TAB(9);X;TAB(32);INT(Y+.5) @
MEgEEn Order Your Free
Catalog and . . .
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MICROMATH
revolutionizes the
teaching of math!

t

MicroMath is the only full, one-semester course
of its kind in North America and is highly praised by
instructors who use it.

Grade 8 to College Level

MicroMath is a complete review mathematics
course which will be of value to students from Grade 8
to college level.

»PET is a registered trademark of
Commodore Business Machines

MICROGRAMS

INCORPORATED
P.O. BOX 2146. LOVES PARK, IL 61130
PHONE 815/965-2464

93 Lessons, 16 Tests, 150 Page Workbook
Students can choose from 93 separate lessons
(each with pre-test and lesson) and work comfortably
at their own speed, with peers or individually. Each
unit has its own post-test and the entire package is
supplemented with a 150 page workbook

Runs on COMMODORE PET 16K and APPLE Il +
Versions are available for all DOS formats.

D Please send me a free D Please send me a sample
K-12 catalog program and a free K-12
catalog. | have enclosed
$3.00 for postage and

$500 for Complete Package

A demonstration disk, consisting of 8 sample
lessons and 2 tests, is available for only $25 (refun-
dable upon purchase of complete package)

handling

For more information:
Write - Mr. E.H. Bangay
W SHERIDAN COLLEGE
e' Trafalgar Road
Oakville, Ontario
Canada L6H 2L1

NAME
ADDRESS
STy —
STATE

iICroma

or Call - (416) 845-9430




DYNACOMP

Quality software for*
APPLE II Plus

ALTAIR**#*

NEC PC-8000
TRS-80 (Level IT)**
SUPERBRAIN##kk
CP/M Disks/Diskettes

See Availability box
MBASIC/CBASIC

OSBORNE-1
NORTH STAR***
ATARI

PET/CBM

NEW

NEW

CARD GAMES

BRIDGE MASTER (Available for all computers) ice: $21.95 Diskerte
 you liked DYNACOMP'S BRIDGE 2.0. you will absolutely love BRIDGE MASTER. BRIDGE MASTER is a
comprehensive bridge program designed to provide hours of challenging competition. Bidding features include the
Blackwood convention. Stayman convention. pre-emptive opesings. and recognition of demand bids and jump-shift
responses. After playing a specific hand. you may replay the same hand, with the option of switching cards with your
computer oppanents. This leature allows you 1o compare your bidding and playing skills 1o BRIDGE MASTER
Bonuses for game contracts and slams are awarded as in duplicate bridge. De
computer assigned vulnerability. A score card is displayed at the conclusion of each hand. The score card displays a
summary of 1otal hands played. total points scored. number of contracts made and ser. and % bids made. BRIDGE
MASTER s clearly the best computer bridge program available
DYNACOMP'S previous BRIDGE 2.0 customers may upgrade 1o BRIDGEMASTER for & nomizal charge of $5 00 plus
postage and handling (ser ordering information box). Original cassette; diskerte must be

BACCARAT (Atari only) Price: S18.95 Cassette/$22.95 Diskente
This is the European card game which Is the lavorite of the Monte Carlo jet set. Imagine yourself a1 the gaming table
with 007 to your lett and Goldfinger 1o your right. Lrlml»dp\‘vﬂﬂccﬁﬂf\l'n;nu isure onthe Atari. Contalns full
high resolution calor graphics asd matching sound. Runs in 16K. Requires one joystick

GIN RUMMY (Apple diskette only)
the best micro compun
n.- HIRES graphics are super

POKER PARTY (Available for all computers) Price: $19.95 Cassette/$23.95 Diskelte
POKER PARTY is a draw poker simulation based on the book. POKER, by Oswald Jacaby. This is the most
comprehensive version avallable for microcomputers. The party consists of yoursell and six other (computer) players.
Eachof thy fp\mu:\w il getroknow them| has form of a vary bluffor
fold under pressure. Practice with POKER PARTY before going to that expensive game tonight! Apple cassette and
diskette versions nq.«.. & 32K (or larger) Apple 11

GO FISH (Available for 1I§:un-;!u1’tn|

turne.

Price: $22.95 Diskente
Implementation of GIN RUMMY existing. The compurer plays exceptionally well, and
What slse can be said?

Price: $14.95 Cassette/$18.95 Disketre
GOFISH is a classic ¢ The opponent is a friesdly computer with uer inputs that are simple enough

hRicon 1 sael) i T Apple and Atari versions employ high resslution graphics for the display of
hands. A must lor children! Runs in 16K,

BLACKJACK COACH (32K TRS-80 only) Price: $29.95 Cassetic $33.95 Diskette
BLACKJACK COACH teaches and evaluates professional playing methods. This program will coach you using the
Basic and the Complete Card Counting Methods. rhvBLACKJ—\fk('O-\CH(inbluwd Inastomatic. snattended play
o 1es1 the playing and select E: the strengths and
of vatioes methods ﬂlp'-\. Allthe standard player choices are included: Insarance. spifting pairs. double downs and
surrendet (optianal). A line printer may be used 10 collect data. Ifyou risk money at the tables, increase yoar skills with

the BLACKJACK COACH!

NEW

NEW

THOUGHT PROVOKERS

MANAGEMENT SIMULATOR ( Available for allcomputers) Price:$25.95 Cassette/$29.95 Diskette
This program is both an excellent teaching 100l as well as a stimalating intellectual game. Based upon similar games
played at graduate business schools, each player of team controls a company which manufacturers three products.
Each player attempts to ourperform his competitors by setting selling prices. production volumes, marketing and

design expendilures etc. The most successtul firm I8 the one with the highest stock price when the simulation ends

FLIGHT SIMULATOR (Available for all computers) Price: §19,95/Cassette $23.95 Diskette

A realistic and extensive mathematical simulation of take-off, fight and landing, Th program uiilizes aerodynamic
equations and the ch ? [ instrument app aradials
and compass headings. The more advan, 10 perfarm loops. halkrolls and similar a c maneuvers
Although this program does not employ graphics. it is exciting and very addictive. See the software review in
COMPUTRONICS. Runs in 16K Arari

VALDEZ (Available for all computers) Price: $17.95 Cassette/$21,95 Disketie
VALDEZ is a computer simulation of superianker navigation in the Prince William

using the ship's alphanumeric radar display. The motion of the ship itself is accurately modelled mathematically. The
rulation also contains & model for the tidal patterns in the region. as well as other traffic foutgoing tank
drifting icebergs). Chart your course from the Gulf of Alaskato Valdez Harbor! See the software reviews in 50 Sofrware
Critique. Personal Computing and Creative Computing.

BACKGAMMON 2.0 (Available for all computers) Price: $19.95 Cassctte $21,95
Thia program Lests your backgammon skilly and will also Improve your game. A human can compete ag

het human. The comp: even play against itself. Either the human o the computer can

olls. Board positions can be created or saved for replay. BACKGAMMON 2.0 plays in
al rules of backgammon and is sure 10 provide many fascinating sessions of backgammon

double or generate dice
accordance with the off
Play

FROG MASTER (Atari only) Price: $17.95 Casserte/$21.9% Diskette

ln- Atari \Pl X first prive winner. iRt)G \leLu contains exciting arcade leatures in addition 1o being a highly
for 1-4 players. You score by making touchdowns on
m.nw.nm. oal line.«if his goalie doesn't get there first. Bat yout plavers (tadpoles and frogs) must be rained This
s accomplished by giving them a reward at just the nglumamemuhm they do something right. This takes precise
timing and judgement. Y 1 line backs if they are 10 sco any will fal|
by the wayside, but some will get through. As they Icaml,oucanlmkmﬁde their heads 1o see how they think. Ay you
reward them, they reward you (the “thought processes™ simulated demonstrate the hasic type of animal learning -
operant conditioning « widely studied in high school and college courses). As you teach them they teach you how
learning takes place! Great graphics’ Runs in 16K, Requires two joysticks

FOREST FIRE! (Atari only) Price: $14,95 Cam'lr $18.95 Diskette
Using excellent graphics and sourd efects. this simulation puts you in the middle of a fo sur job s 1o direct
operations to put out the fire while compensating for changes in wind, weather and terrain N protecting valuable
structures can result In startling penaliti variables are provided 1o make FOREST FIRE! very suspensetul
and challenging No two games hav q and there are 3 levels of difficulty

CRANSTON MANORADVENTURE (North Star. SuperBrainand CP/Monly)  Price:$19.95 Diskette
At last' A comprehensive Adventure game for North Star and CP/M systems. CRANSTON MANOR ADVENTURE
takes you into mysterious CRANSTON MANOR where you attempt to gather fabulous freasures. Lurking in the manor
arewild animals and robots who will not give up the treasures without a hght. The number of rosmns is greater and the
associated descriptions are much more elaborate than the currert popular series of Adventure programs. making
game the 17 in its class. Play can be stopped at amy time and the status stored on diskettr

SPACE EVACUATION! {Available for all computers) Price: $15.95 Cassette'$19.95 Dnl:llr
Can you colonize the galaxy and evacuate the Earth before the sun expl
computer as you explore the universe e
combines. many of the exciting elrments of classic spece games with the mystiry challenge of ABVENTURE

MONARCH (Atari only) Price: $14.95 Cassette/S18.95 Diskette

concmic simulation requiting you 1o survive an S-year term as your nation’s leader You

i

ife-1i

the same sel

n's

JBIK'S CUBE SOLVER (Availzble for all computers)
Solving the Rubik's cube puzsle is an exercise in algorithimic logic. and is a “nataral
RUBIK'S CUBE SOLVER permitsyou to input the starting state of the 24 facing elements.
problem one step at a time, with each step shown as a unfolded view of the cube. Can you so
any case. it sure beats disassembling the cube or peeling ol and replacing the colors! Requires 16K

AVAILABILITY

DYNACOMP software is supplied with complete documentation containing clear explanations and examples. Unless
otherwise specified. all programs will run within 16K program memory space (ATARI requires 24K). Except where noted
programs are available on ATARL PET. TRS-80 Level 11}, NEC and Apple (Applesoft] cassette and diskette as well as North
rale density (double density compatible) diskette. Additionally. most programs can be obtamned on standard (IBM
3740 single density, double density compatible format) 8= CP/M floppy dis nning under MBASIC or
CBASIC (+ mple. Altos, Xeron 820, Heath, Zenith and many others). 51 are availsbie for the North
Star, SuperBrain and ater systems

“ATARL PET CBM. NORTH STAR. CF M. 18M. OSBORNE. SUPERBRAIN, NEC PC-5000 and XEROX ave

and e srusie
ere motrd. all TRS-80 Modet § ot orr in arailabie on razser
CRIBBAGE. GRAFIX. CHESSMASTER. TRS.80 dairttes are sat cupy
Ne

Altaie systems hacm
Fer SUBERBRAIN o

gaterediradenames

nly) for the TRS-
e with rither DOS

) Model f1l. Exceprions: VALDEZ.
BASIC

sk -hased pyatrms
onntt BASIC
o pumming wnder MBASIC nr CHASIC (state which)

DYNACOMP OFFERS THE FOLLOWING

® Widest variety e Friendly service
® Guaranteed quality @ Free catalog*
@ Fastest delivery. ® Toll free order phone

“$2.00 1S, funds lor forsign mailing

NEW

NEW

AND MORE...

STARBASE {Available for all computers) Price: $13.95 Cassctte/S17.95 Diskette
Thisis the classic space simulation. but with several new f Forexample, the Croyline now shoot at the Invincible
without warning while also attacking starbases in other quadrants, The Croylins also attack with bath light and heavy
cruisers and move when shot at! The situation is hectic when the Invincible is besleged by three heavy crulsers and a
starbase S 0.5 4 wived’ The Croyling get even! See the software reviews ANALO.G., 80 Software Critlg nd
Game Merchandising

LIL' MEN FROM MARS (Atari only) Price: $19.95 Cassette/$23.95 Diskette
Defend yourself The little men from Mars are out to get you if you dan't get them firss. Thisis a hilarious high resolution
animated graphics (arcade) game which exercises much of the Atari’'s power. Requires one joystick.

ALVIN (Atari only) Price: $17.95 Cassette/$21.95 Diskette
ALVIN is a great arcade game. You are commanding a highly maneuverable ship seeking to destroy several enemy
cities. You are attempiing to bomb these cities while at the same time trying to avoid their defensive fire (MISSILE
COMMAND” in reverse?l. Also. your radar has been damaged so that you can only vee downwards. This would
normally not be much of a problem except that you also have 1o contend with high-flying enemy aircraft. As loag as you
ate above these aircraft you have the advantage and are sale. However, high level bombing rakes consider
Therefore to achieve your goal the best strategy is 10 swiop down ot a bombing runwhile the enemy crah is out of range
and quickly retreat to the skies. A fun game. Requires 16K

ESCAPE FROM VOLANTIUM (Atari only) Price: $15.95 Cassette/$19.95 Diskette
Bring the action and excitement of an arcade into your home with ESCAPE FROM VOLANTIUM! SCADE yor must
maneuver your space ship arcund obstacles and laser blast the guardian (without being eaten). I he is killed with a
direct shot (not just a leg lopped off). a door opens ta the outside. However. the door does not stay open indebnitely, I
vou fail o escape in time, the door closes and 3 new guardian apprars. Sometimes you can smash through the door by
repeatedly chipping away 1. Other times it is impervious. At the higher levels of play more obstacles and guardians
appear. adding 10 the excitement. Uses high resolution graphics and saund Runs in 16K

ALPHA FIGHTER (Atari only) Price: $13.95 Cassette/S17.95 Diskerte
Two excellent graphics and action Frarems in oot ! ALPHA FIGHTER regsires you 1o destroy the alien s mp-
passing through your sector of the g ALPHA BASE is in the path of an alien UFO invasion: let live UFO's

and the game ends. Both games require the joystick and get progressively more difficult the higher you sel ..>J\|na\
FIGHTER will run on 16K e m

THE RINGS OF THE EMPIRE (Atari only) Price: $14.95 Casscttc/S18.95 Diskettc
The empire has developed a new batile station protected by rotating rings of energy. Each time you blast throagh the
rings and destray the station. the empire develops a new station with more provective rings. This exciring game runs on
16K systems. employs extensive graphics and sound and can be plaved by one or two players.

INTRUDER ALERT (Atari only) Price: S15.95 Cassette/S19.95 Diskette
This is a fast paced graphics game which places you In the middle of the “Dreadstar™ having just stolen its plans. The
droids have beenalerted and ate d 10 destroy you at all costs. You mustfind and entet your ship to escape with the
plans. Five levels of difficulty are provided. INTRUDER ALERT requires a joystick and will fun on 16K systems

MIDWAY (Atari 32K only) Price: S14.95 Cassette/S18.9% Disketre
MIDWAY is an exciting exten the challenges of sirategy and chance. Your
opponent can be anather hum, graphics and sound are bath included. Runs in 16K

GOLF PRO (Atari only) Price: $17.95 Cassette $21.95 Diskette
Both realism and beautiful graphics are joined together in GOLF PRO 10 produce the best golf simulation available To
really appreciate this game, you should o1 TV 8o that you can see the green of the fairway. the bl
hazards, andthe ahite sand of the traps. You tee off with a wood. use yout wedge in the sand trap, and putt on the green
just as would be done on the course. Show of i toyour friends with GOLF PRO. Requires 16K and one joystick

GAMES Pr\(‘k 1 (Available for all computers) Price: $14.9% Cassette S18.95 Diskette
games of BLACKJACK. LUNAR LANDER. CRAPS. HORSERACE
meombined into one large program for ease in loading. They are individually
accessed by a convenient menw. This collection is worth the price just for the DYNACOMP versinn of BLACKIACK

GAMES PACK Il (Available for all computers) Price: $14.9% Cassette S$18.95 Diskette
GAMES PACK Il includes the games CRAZY EIGHTS. JOTTO. ACEY-DUCEY, LIFE. WUMPUS and others. As with
GAMES PACK L. all the games are loaded as one program and are called from a menu. You will particularly enjoy
DYNACOMI s version of CRAZY EIGHTS
Why pay $9.95 or mate per program when you can buy a DYNACOMP coliection for just $14.957

OON PROBE {Available for all computers) Price: $12.95 Cassette/S16.95 Disketre
This is an extremely challenging “lunar lander” program. The user muss drog fram arbit 1o land at & predetermined
target on the moon's surface. You control the thrust and orientation of yout crafi phus direct the rate of descent and
approach anale. Runs in 16K A

SPACE TRAP {Atari only. 16K) Price: §14,95 Casscite/ $18.95 Diskete
This galactic “shoot ‘em up” arcade game places you near a black hale, You cantral yaur spacecraft using the jovstick
and attempt 1o blast as many of the alien ships a5 possible before the black hole closes sbout you

SUPER SUB CHASE (Atari only) Price: $19.95 Cassette $21.95 Diskettc
SUPER SUB CHASE simulat reh and destiiny mission. Sef your course and keep an eye on the sanar readings as
you hunt lar the hidden submarine. Set the depth charge eaplosion depth and watch them sink towards the s
an addictive game which akes advantage of the Atari’s graphics and sound capabilities. One o two players.
requited

of the w

z

TWO PLAYER GAMES

TWO PLAYER GAMES (Available for all computers: 32K disk diskette only
DYNACOMP has acquired the di bution tights to the best eight of Xitron's war gam.
originally writter for the North St lmnpunl but have since been converted 1o play on all of the compu
supported by DYNACOMP. Beca t licersing and development costs were so ACOMP affers these
programe tws 10 a diskietie) for only $19.95,diskette. §3,93 dhk. yeos ke war games. thenthis s s barpais you san
not pass up

Set #1: PANZER and BLITZKRIEG
PANZER
Date: 23 Nov. 1543 Place: Several miles
quickly to reach the German forces which are preparing for a last desper,
BLITZKRIEG

ow. DY

+1 of Kiev, Hussla. The Russians bave just liberated Kiev and are moving
« attemnt 1o halt the Russian advance.

nce. The German blitzkrieg in the east was complete. Germany had turned its
man forces has penetrated the Ardennes and Meuse. The heroism of Dunkirk, the
defense of the Aisne-Somme position, and the final collapse of the French armies in the south has all passed. And. now.
the drive an Paris

STARSHIP TROOPERS and INVASION OF THE MUD PEOPLE
STARSHIP TROOPERS
Date: Fortieth Century Place: Arachaid planet
equal forces of r o nnd alien units. The o
position in the s
INVASION OF THE MUD PEOPLE
A Peruvian army battalion has been dispatched (o a remote village area to investigate the destructian of many local
duwellings and the disappearance of most of the villagers. Eye-uitnesses have reported sirange creatures appearing
from scores of slimy mud holes which have oddly begun forming across the terrain

Ser =3: FALL OF THE THIRD REICH and ARMORCAR
FALL OF THE THIRD REICH
Date: March. 1945 Place: Remagen. Germany, The allies under General Fisenhowrr had reached the Rhine The
Germans had falled in destroying the Ludendorft railtoad bridge, allowing sveral allied divisians to cross hefore it
finally collapsed on March 17 ... and 0. the allies began their drive on Berlin
ARMORCAR
Date: 2 Feb. 1984 Place: Minsk, Russia. A German front-line unit is hard pres
supplies. A reliel convoy of armored cars must reach them through

Set =4: MOUNT SURIBACHI and MIDDLE EARTH
MOUNT SURIBACHI
Date: 16 Feb. 195 Place: lwo Jima. The Japanese opened fire from Mount Suribachi as the marines landed on the
porkehop-shaped island, Guafire from the hill
Ameticans were 10 capture and utilize the all-
defended positions in the Japanese theatre
MIDDLE EARTH
Date: 1997 Place: MIDDLE EARTH. Theough a maze
from an inactive volcano in South America. & team
uncharted frontier: the conter of the Earth. After a per
arrived at the Earths core. a land of Name
MIDDLE EAHTH appeared . unmatched by the most frightening harror sio

Sheol. The first all-out battle on the planet Sheol which wi itch
come will set the course of the conflict, for the planet of Sheal is & key

ted fernio

g a period ol several manths, the mission has
vegetation. And then the creatures of
by man

NEW

MISCELLANEOUS

Price: $14.95 Cassente,S18.95 Disketic
nating qraphics displays accompanied with tones which vary as the
« mesmeriring

Runs in 16K

CRYSTALS (Atari only)
A unique algorithm randomly produces [
patterns ate built. No two patterns are the
CRYSTALS has been used in lo

d and color features of the Ats

NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY
DYNACOMP now distributes the 23 volume NSSL library. These diskettes each con
of every

in many programs and offer an
th Star user's collection. Call or write

v. They should be pa
he NSSE ¢

outstandieg value for the purchase p
DYNACOMP for details regarding the
Price: $3.95 cach $8.95 each
The complete collection may be purchased for $§159.95

~ DISKETTES (soft sectored ten sectored) Price: $39.9520 Diskettes
As you might imagine. DYNACOMP purchases disketies in large quantities and at wholesale prices. We want 10 pass
the savings along to you!
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BUSINESS and UTILITIES

PORTFOLIO MANAGEMENT (Apple only) Price: $69.95 two Diskettes
The PORTFOLIO MANAGEMENT package was written by a stock broker to help manage partiolios lor individual
customers. With this prog data fles can be easily created and b 10 date. A variery of reports can be generated
for clients which are attractively and prolessionally Laié out. The uaer may define bia her own imvestment catagories
PORTFOLIO MANAGEMENT is a top qual not only p
butwill also serve to enhance your appearanc e as an efficient .-mmn date advisor to your clients. Comes complete on

two diskettes along with 8 30 page instruction manual

PERSONAL FINANCE SYSTEM (Available for all computers) Price: $39.95 Diskette
PFS is a single diskette. menu-oriented system composed of ten different programs. Besides recording your expenses
and tax deductible items, PFS will sort and summarize expenses by payee. and display information on expenditares by
any of 26 user defined codes by month of by payee. PFS will even produce monthly bar graphs of vour expenses by
category! This powerful package requires only one disk drive, mirimal memory (24K Atari. 32K North Star) and will

store up to 600 records per disk [and over 1 per disk by making a few simple ch ™ You
can record checks plus ca h.- penses 30 that you can finally see where yout maney oes.and climinate guesework and
high speed machine languag: PFS has! on network (CBS)

n

FAMILY BUDGET (Apple and Al only) Price: $34.95 Diskette
FAMILY BUDGET s a very convenient financial record-keeping program, You will be able to keep track of cash and
credit expenditures as well as income on a dally basis. You can record tax deductible items and charitable donations.
FAMILY BUDGET also provides a continuous record of all credit transactions. You can make daily cash and charge
entrizs toany of 21 different expense accounts as well as to 5 payroll and tax accounts. Data are easily retrieved giving
the user complete control over an otherwise complicated {and uncrganized!) subject

TEXT MASTER (Apple 32K. diskette only) Price: $49.95 Diskette
TEXT MASTER is a general purpose text editor for the Apple Il computer. It features powserful, English-oriented
Siads whih permit the complete manipulation of textural information. The information treated may be
cortespondence, computer programs, data (o be used by other programs, and mare. TEXT MASTER also interfaces
with any printer connected 1o your Apple. The minimum system requirements are 32K of RAM. Applesoft on ROM
least one disk, and a lower case adapter. TEXT MASTER can process any bength file segment by segment. Thus it is
possible iles as large as o diskette, Comes complete mlh-n efficient 16 page manusl. TEXT MASTER i
rquhn!rnl in capability 1o many word processing sysiems costing 3 x o more i price. The commands availabile in
TEXT MA are: COLLECT, USE. EXECUTE, NONUM, Mrm MERGE. STOP, REN 5
COPY. rﬂEF REPLACE. WAIT. MOVE, LENGTH. LIST. RESAVE. CLEAR. AUTO. RETRY. APPEND, SET.
MANUAL. CHANGE. SCRATCH. SHOW. CATALOG. MODIFY mMP.\uL. NUM. DISPLAY. HELP.

!NTELINK (Atari only) Price: $49.95 Diskente
k. Two-way ©
u may connect 10 a data service (e 9., The

ériven collection for faci
mm.gh a full duplex modem (required for use), Innﬂlmndr of operation
SOURCE or MicroNet) and g diskette for later viewing. This greatly
reduces “connect Hime” and thus the mnn(hqul You may alw record the complete contents of
programs written in BASIC, FORTRAN, eic. may be built ofi-line using the support text editor
and later “upload terminal. Even Atari BASIC programs may
b uploaded. Further, a command file may be built of-line and used later inpu

Thatfs. you ¢an et up your seguence of timehare commands and programs. and the Atarl will transmit them as
needed: baich processing. All this adds up (o saving both connect time and your lime

PAYFIVE (Apple 11 plus diskette. two drives required) Price: $149.95
This is an enormausly Bexible employes payroll system with extraordinarily good human engincering leatures.
PAVFIVE prints checks and compies the required lederal. state and local forms for up to 148 employees. The pay
methods may - salary. any There for pay periods, and they.
alsa can be used in any combination. PAYFIVE includes many other features and comes extremely well documented
with a 200 page manual The manual may be purchased separately for $30. and that payment later applied o the
software purchase

SHOPPING LIST (Atari only} Price: $12.95 Cassctte S16.95 Diskette
SHOPPING LIST stores information on items you purchase at the supermarket. Belore gaing shapping. it will remind
youol all the things you might need. and then display (or optionally print) your shopping list and the tatal cost. Adding.
deleting. changing and storing data is very easy. Huns with 16K

TAX OPTIMIZER (Available for all computers) Price: $59.95 Diskette
The TAX OPTIMIZER is an easy-to-use, menu-ariented software package which provides a convenient means lor
analyzing various income tax sirategies. The program is designed 1o provide a quick and easy data entry. Income tan i
computed by all tax methods. (regular, income averaging. maxmum and slternate minimum tax). The user may
immediately observe the tax effect of critical financial decisions. TAX OPTIMIZER has been thoroughly field tested in
CPA offices and comes complete with the current tax tables in its data files. TAX OPTIMIZER s tax deductible!

STOCK MASTER'STOCK PLOT (Apple 48K) Price: $59.95 Diskette
Thisis a full-featured stack portfalic management and analysis system, Ten years of records onup 1o thirty stocks may
bemaintained. You may record prices. revenus, arnings/ share. ROE. a gs and dividends
long short term gains, P/E_ indenes (D1, S & P. NASDAQ) and MORE! You may plot (HIRES) the price history of m
stock against any other. time. ar the indexes. Portiolio value may be rvaluated ai any time. Comes complete with
superbly written instiuctions and sample files 0 a second diskerte

TURNKEY AND MENU (Auari only) Price: $17.95 Diskette
TURNKEY is a utility program which allows you 10 create autoboot autorun disker iy Simply load and run
TURNKEY. load the program diskette 1o be modified. and answer the questions! The TURNKLY diskette alio comes
with DOS 2.0 and includes another program. MENU. MENU lists the contents of your disketie alphabetically. and
permits the running of any BASIC program on the diskette by typing a single ey, TURNKEY and MENU provide you
with the ab un any program an your disketre by simply turning on the computer and pressing a single key.

STOCKAID (Atari only) Price: $29.95 Diskerte
STOCKAID provides a poweriul set of tools for stock market analysis. With STOCKAID you can display point and
Bgure charts. as well as bar charis with oscillators. You can also examine long term moving averages and on-balance
volume features. STOCKAID aliows you o input daily dats with a single disketie storage capability of 239 days 2 16
stocks. Included are stock dividend and split adjustment capabibties. A very professional package!

NYIND {Atari only) Price: $29.95 Diskette

NYINDEX is a comprehensive soltware package for storing. eetrieving and platting New York Stock Exchange

The daily daia treated includes the composi new lows,

1t displays include the above plus the index oscillar il averages

Data entry and editing Is easy. The diskette includes more than two years of daily data. NYINDEX is an excellent
companion 1o STOCKALD.

PLAYER-MISSILE GRAPHICS TABLET (Atari only)
The PLAYER-MISSILE GRAPHICS TABLET o «olor displays in
GRAPHICS MODE 7. No longer will you have 1o read the locations of those finy blocks on your graph paper and
calcutate PLOTs and DRAWTOs. With PMG you will be able 4 Joystick
and save them on diskette for lates recall

515 AND DEPRECIATION (Apple diskette only)

package creates a data file of b

Price: $19.95 Disketre

Price: $19.95 Diskette
expenses for equipment which can Later be used 10 calculate and
annual costs. find the present ...um create depreciation schedules ms
1« deductions. The evaluation techniques conform 10 standards wet by fe
g fot LFECYCLE A\alvslslumm. casy 10 use &
creation section and prosides farmatted hardcopy reports for use s presentations of for tax record keeping purposes
Whes used for generating tax information. this package is tax deductible! Requires 45K. Comes on two diskenes

MICROMAGIC (Apple diskerte only) Price: $39.95
The emphasis of this progeam is ¢ early the MAGIC! MICROMAGIC offers outstanding versaulity in

This softwa
display a variety of reports. You may proje

done with &
picture. it can be saved on disk with a single key command. Up o 24 images can be o 8 movie. and

then played back at high speed ta c

ved as “frames
short animated sequences. The efiects are truly stunning
This package comes complete with demonstration programs so that even nevice users can get immediate &

necessary ta use MICROMAGIC. 1f you have been frustrated by the eort req
graphics images with your computer, MICROMAGIC will delight you

SHAPE MAGICIAN (Apple I1. 48K, diskettc only)
Last! An utility for painlessly creating graphics sh
then be used to develop arcade games o to

s, No
d o create

Price: $29.95
pes for the Apple. Create. edit and save up 10 30 shapes which can
ply enhance your programs. Add that professional touch!

ORDERING INFORMATION

All arders are processed and shipped within 48 hours. Please enclose payment with arder and inclade the appropriate
computer information. If paying by VISA or Master Card. include all numbers an card. Purchase arders accepted
Shipping and Handling Charges Deliveny
Within North America: Add §2.00 All orders (excluding book st ©
uding books) ar it First C1
Outside North America: Add 15% (Air Mail) tarids: £
Quantity Discounts
Dedoct 10% when ordering 3 o mare programs: 20% when orderiag 5 o more. Dealer discount schedules available
upon tequest
K CPM D
Add $2.50 to listed diskette price for each 8 floppy disk (IBM solt tored CP/M farmat) Pro "
Microsolt MBASIC or BASIC-80, " et o teons Yoot
CP M Disks

IAI: software available on 87 CP/M gisks is als available on 5447 disks. North Star, Osborne. Superbrain and NEC
rmat

Ask for DYNACOMP programs at your iocal software dealer. Write for detailed descriptions of these and other programs

from DYNACOMP.

DYNACOMP, Inc. (Dept. E)
1427 Monroe Avenue
Rochester, New York 14618
24 hour message and order phone: (716) 442-8731
Toll free order phones: (800) 828-6772

(800) 828-6773
Office phone (9AM-5PM EST): (716) 442-8960

New York State residents please 3d 7 NYS aales tan,

NEW NEW

NE

EDUCATION

HODGE PODGE (Apple 48K only) Pr
Let HODGE PODGE be your child's teacher. Pressing any key on yout Apul
“happening” relaied to the letter or number of the chosen key
children lrom ages 1% ia 7. HODGE PODGE
use of computers in education. See the excellent reviews o this vosy pepelan ,.w.mmmnm.unw..cst)l‘l.uu

TEACHER'S AIDE (Atari and PET only) Price: $13.95 Casscltc/S17.95 Diskette
TEACHER'S AIDE consists of three basic modules contained in ane program. n.- first module provides additon and
subtraction exercises of varying levels of difficulty. The second i b
student may be tested both on the final answer and/or on the subtotal .mwm in the long hand procedure. 5weml
levels of complexity are provided here av well, The third modn.lr cansists of division prdaluns one particularly nice
feature of the division module is that the long hand inorderio

clearly demonstrate the procedure by which the emainder s derioed. Using TE ACHER'S AIDE s atmereiya del. but
rather a learning experience

adelight for

bl

b deviation. correlation, cocfficient

STATISTICS and ENGINEERING

DIGITAL FILTER (Available for all cnmpurﬂ'll Price: $39.95 Cassette/$43.95 Diskette
DIGITALFILTERis & the wser to Hilter function
or choose from a menu of filter forms. In the .—.,u ik desin raadethe shape ol the requency transter hunction ks specified
by directly entering points alang the desired it curve. 1 the menu mode. ideallow pass. high pass and bandpa:
flters may according rumber of d in the calculation, These filters

iy alsort Inadd B il ecich
Features of DIGITAL FILTER include plnﬂlng of the data before and after fillering, as well as display of the chosen filter
functions. Also included are convenient data a1 e. retrieval and editing procedures.

DATA SMOOTHER (Not available for Atari) Price: $19.95 Cassettc/$21.95 Diskette
This. special data smoothing program may be uied to rapldly derive usetul information from nmn bwnm and

T choice in degree and range of b + smusothed

e vk detivatbee <atculation. Also inchuded i automatic plotting of the input data and smos l\-d .
FOURIER ANALYZER lluanhhk for all :nmnulrnj Price: §19.95 (‘ sette/S2198 Diskette
Use this prog quency spectinof signals. tomatic scaling
and plotting of the input data and results, Practical ‘analysis of d such

fields as electronics. communications and business.

TFA (Transfer Function Analyzer) Price: §19.95/523.95 Diskettc
This is a special software package which may be used 1o evaluate the transler functions of systems such as hi-f
armpitfers and Kiters by um.m, their response 1o pulsed inputs. TFA is a major modibcation of FOURIER
ANALYZER and d decibel versus log i plot as well as data editing features.
Whereas F( K.RilRA\ALYZERq fic use, TFA ngy g tool. Available for
all computers.

HARMONIC ANALYZER (A, mputers) : §24.95 Cassette/$28,95 Diskette
HARMONIC ANALYZER was designed for the spec rum analysis of repetitive waveforms, Featutes include data file
qeneration. editing and storage; rettieval as wellas data plotiing, One p; iy unkyue
e ot dits peed not be equally spaced orin order, The arigiast data i sorted aada mhu|pi|n-in|r|pnln|«mhuwé
to create the dal sequired by the FFT algorithm
FOURIER ANALYZER, TFA and HARMONIC ANALYZER may be purc hased together for a combined pric
(theee cassettes) and §63.95 (three diskettes]

REGRESSION 1 (Available for all computers) Price: $19.95 Cassette $23.95 Diskette
REGRESSION | s a unique and exceptionally versatile one-dimensional least squares pnlwmmn!' curve fitting
@ anextens
of fitting functions: data editing: automatic data, curve and residual plotting. a statistical analysis (e.g.:
1c.) and much more. In addition. new fiis may be tried without reentering the data
ly the cornerstone program in any data analysis software library

REGRESSION 11 (Available for all :umguum Price: $19.95 Cassette/S21.95 Diskette
PARAFIT is designed 10 handle those cases in which the parameters & imbedded (possibly nonlinearly) in the fitting
function. The user simply inserts the funct -u...m including the parameters (A(1). AZ). etc.] as one of more BASIC
statement lines. Data. results and residu be manipulated and plotted as with REGRESSION I Use

REGRESSION | for palynomial N!tl!\q and P-\lur IT for those complicated functions.

MULTILINEAR REGRESSION (MLR) ( Available for allcomputers)  Price:$24.95 Cassetie $28.95 Diskene
MLR is a professional sofrware package for analyzing data sets containing two of more linearly independent
Besides performing the basic regression calculation, this program alsa provides easy o use data ents
retrieval and editing functions. In addition, the user may interrogate the salution by supplying
independent variables, The number of variables and data size is limited oaly by the available memory
REGRESSION . I and MULTILINEAR REGRESSION may be purchased together for $51.95 (three cassettes) or
$61.95 ithiee diskettes)

ANOVA (Not available on Atari cassette or for PET/CBM)
In the past the ANOVA (analysis of mputers ur—
DYNACOMP has brovght the power of this method 16 small systems. For those conversant with ANOVA.
DYNACOMP software package includes the L-way, Z-way and Neway procedutes. Also prosided are the Yates 2 o
I-‘ torial designs. hose unfamiliar with ANOVA, do not worry. The accompanying documentation was written in a

in the subject) and serves as an exce tion fo the subject. Accompanying

m for building the data base. Included a invenient features including d

$51.95

REGRESSION | s ¢

9% Cassette/$43.95 Diskette

editing. deleting and aj

BASIC SCIENTIFIC SUBROUTINES. Vu!umcs 1 and 2 (Not available for Atari)
DYNACOMP iy the exc BASIC SCIENTIFIC SUBROUTINES,
Volumes [ and 2 by F. Ruckdeschel (see advertisements in BYTE magarinel. These subtoutines have been assembled
according to chapter. Included with each collection is a menu program which selects and demonstrates each
wabroutine
Volame 1
Callsstan 1 Chapters 2 and 3 - Data and function plotting. complex variables and functiony
2 Chapter 4 - Extended matris and vector operations
Chapters 5 and 6 - Handom number gen
Price per collection: $16.95 Cassette/ $20.95 Diskette
All three collections are available for $34.95 (three cassettes) and $53.95 (three diskentes)
v

ors (P

. Gaussian, e1c | series approximations.

Collection #1: Chapter 1 - Linear. i feast squares.
Collection #2- Chapter 2 techniques | . inversion. reversion. chittieg_ etc )

Collection #3- Chapter 3 - Functional approvimations by iteration and recursion.

Collection #4° Chapter 4 - CORDIC 10 . hyperbolic. expe and logarithmic
funcrions.
Collection #5 Chapter 5 - Table interpol and integs (Newton. LaGrange. splines)

Collection #6: Chapter 6 - Methods o finding the real roots of fune tions.
Collection #7. Chapter 7+ Methods lor finding the complex roots of functians.
Collection #B Chapter § - Optimiration by steepest descent
Price per collection: $14.95 Cassette $18.95 Disketie
All eight collections are available for $99.95 (eight cassettes) and $129 95 (right diskettes)
Because the texts al part of the documentation. BASIC SCIENTIFIC SUBROUTINES. Volumes [ and 2 are
available from DYNACOMP
BASIC SCIENTIFIC SUBROUTINES. Vol 1 (319 pages $19.95 + 75¢ pontage
BASIC SCIENTIFIC SUBROUTINES. Vol. 2 (790 pages): $2395 = $1.50 postage
See reviews in KILOBAUD. Dr. Dobbs. and ACCESS.

LOFTNET {Apple 11 and TRS-80 48K diskette only)

Price: §129.95

reate models o syste flow Upta 150 modes
unn..pm:snmmn and models may b 5 “mlﬂrmun t.mnm els. 1l you
areinmvolved in water distribution systems chemical ’lu-d flow problems. thi

in an ideal analysis tool

FILTER ANALYSIS (Apple only) Price: SN 95 (.lﬂﬂlc $21.95 Disketre
FILTER ANALY SIS is the ideal program for Any number of RLC
companents may b+ inchuded, and amy aumber of poles treated. FILTER ANALYSIS leatures ity own minklasguage
which makes circwt description simple. Results may be printed in tabular larm or plotted in HIRE S graphics (decibels
versus log-frequency)

ACTIVE CIRCUITANALYSIS (Available forall computers) Price:535.95 Cassctte $19.95 Diskette
WithACAP you may analyze the response of an active of passive component clicuit. The circuit may be probe
v, and the resulting complex voltages ateach component junc ture examined: the frequenc

execution or editieg. ACAP should be patt of

LOGIC SIMULATOR (Available for all computers|

Test your complicated digal logic design with respect wn set of inputs b determine how well the circait wil

e The elements which may be simulated jaclude multiple input AND, OR, NOR. EXOR, EXNOR and NAND

qates. av well as inverters, J-K and D flip-flops. and onesshots Inputs may be clocked in with varying clock cycle

Iengths/displacements and delays may be introdeced o probe for glitches and tace conditions. A liming diagram for

;-w gl\.!n;;iknl nodes may be plotted. Save your breadboarding until the circuil is checked by LOGIC SIMULATOR.
equires

BEAM DEFLECTION (Available for all computers) (disk /diskettconly)  Price:S29.95 Diskette $12.45 Disk
BEAM DEFLECTION Is the first in DYNACOMP s new seties of structural analysis software packages 1t consists of
rwo programs. The first program permits the development of data files which describe the problem Fos
erdsolthe beam may be pinned. clamped. he beam may be uniformly supporied by an elastic bed. or held up by

wry circuit desiner’s program hbrary. Requires 48K

Price: $35.95 Cassette $39.9% Diskette

alang its length. The load may be uniformly distributed or
various points along its length. And so on. All this inform,
program

may include discrete forces. The beam may be pinned at
may be easily entered and edited using the data input

Following this the analysis progeam is called. The calculated results are the stress and deflections of the beam, both in
nd graphical form. since the input data is saved. cases may be easily re-run with modification. thereby

we design

The documentation which comes with BEAM DEFLECTIO! iy shows how 10 use the software. s addition. thres

text problems are described and demonsiraied o ensure that you understand how 1o use the program. Also. helphul

theoretical information is supplied in the appendin

STATTEST (Notavailable on Atari cassetic of for PET CBM) Price:519.
Tha: statistical inference package which helps you make wise decivions in the

von you an build and edit data files and 1o

alsa perfarm data analysis as well s do line alwurkhorseis

rounded out with a chissquare contingency test and a (uniform and normall random sample generator The

documentation is written by a college professor who quides you thiough the various tests

95 Cassette S21.95 Diskerte
eof uncertainty Inan interaciive
-ndpmpnumm STATTEST wilh

differences in means. varanc
1 ™

=— aT==s
ABOUT DYNACOMP

DYNACOMP is a leading distributor of small system soff

v with sales spanning the worl

teusrently in excess of 50

countries. During the past three years we have greathy entarged the DYNACOMP product line. but have mamntamed and
improved cur high level of quality and custamer suppart. The achievement in quality is apparent from oul mary Trpeat
ANALOG.

customers and the software rrviews in such publications as COMPUTRONICS, 80 Sofrware Critiqu

Sofralk. Creative Computing and Kilobaud DYNACOMP soltware has also been chosen for demonstra
tetevivion. Our customer suppmrt is asc tose as vour phone s always friendly. The siaffis highly trained and
1o discuss products or give advice
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A Monthly Column

The World .
Inside

Fred D'Ignazio is a computer enthusiast and

‘ i 1 : tand author of several books on computers for young people. He is presently
working on two major projects: he is writing

| a series of books on how to create graphics-and-sound adventure games.

He is also working on a computer mystery-and-adventure series for young people. ‘

As the father of two young children, Fred has become concerned with introducing the C(‘)mpul(ﬂ‘ to children as a
wonderful tool rather than as a forbidding electronic device. His column app::ars monthly in COMPUTE!

The Talking Head

Fred Dignazio
Associate Editor

In her book, Machines That Think, Pamela McCor-
duck described the ancient popularity of talking
heads. Wise men built the heads, then consulted
them for useful advice. For example, a medieval
pope, Sylvester I1, supposedly built a talking head
that answered only when spoken to. It was, in a
sense, an early computer: to all questions, it gave
only two answers — “yes” or “no”; yet, like modern
computers, it was credited with having great wisdom
and the ability to foretell the future.

A host of brilliant and famous men kept brazen
(brass) heads as advisors, pets, and oracles in their
homes. Albertus Magnus, for example, had a head
in the form of a “a lovely woman who could speak.”
The head provided much sage advice, but occa-
sionally its answers were flippant and mischievous.
According to legend, the head so offended Albertus
Magnus's pupil, Thomas Aquinas, that he kid-
napped the head and burned it.

Conjuring Up A Talking Head

The first talking heads were products of alchemy
and magic. They belong alongside all the other

creatures of fantasy, myth, and legend.

Today, a thousand years after the first heads
appeared, modern technology has made it possible
to build talking heads that are real.

The heads are computer-

controlled robots, mounted
on robot bodies. Scientists
are building them in their
labs. Youthful hobbyists

are building them in their
workshops and bedrooms.

Butif you don’t have
the time or skill to build a
head out of metal, plastic,
and servomotors, don’t
despair. You can “con-
jure” up a talking head k@ e é
on a program and call it
forth from the world inside your computer. The
head you create may not have the wisdom of the
ages or be able to foresee the future, but it can
become a great friend for your child.

Mirror, Mirror, On The Wall

In Snow White, the evil queen had a magical mirror
on the wall. The mirror had a face, a voice, and a
puckish, irreverent personality.

Your TV picture screen can be like the queen’s
mirror. When your child turns on the computer
and runs the “talking head” program, the mirror
will darken. Then, magically, a sleeping face will
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appear. Its eyes will blink open. It will wink at the
child, talk to the child, and answer his or her ques-
tions in a musical voice.

The Face Of A Friend

Following this column is the “Talking Head” pro-
gram for Atari, PET, and Apple computers. The
talking head program is just the first step toward a
much more elaborate “computer friend” program.
I described this program in my last column (COM-
PUTE!, August 1982, #27). Next month we will give
the friend the ability to play with your child. The
following month, we will give your child the ability
to teach the friend and shape its character.

The “Talking Head” Program

Lines 40 to 130: Program initalization.

Lines 500 to 550: The “Friend Master.”

Consists entirely of GOSUBs to subroutines.
You need to think of the interaction between your
child and the friend in terms of episodes or frames.

Each time the friend talks, that's a frame. Each
time your child responds, that’s another frame.
Each GOSUB in this section handles a single frame.
You can add new frames by adding new GOSUBs
at this master level.

Lines 1000 to 1110: “Friend Wake-Up.”

In this frame, the friend’s face appears. A bell
rings, the friend wakes up, blinks its eyes open,
and winks at the child.

Lines 2000 to 3110: “The Friend Talks.”

This is a general-purpose talking subroutine.
It enables the friend to read in sequences of DATA
statement messages and print them on the screen,
in large letters, to the right of the friend’s face.
The friend can handle words up to nine letters
long. It prints words, one per line, on up to
five lines per screen. If the friend has a mes-
sage of more than five words, it will take more
than a single screen. That's okay. Each of the
friend’s messages can be up to nine screens (45
words) long.

Lines 3200 to 3270: Friend accepts child’s name.

Lines 4000 to 4880: Sound effects — including
the wake-up bell and the friend’s voice.

Lines 5000 to 5470: Drawing the friend’s
face — mcluding the basic face (ski cap, ears, nose,
and chin).

Addiuonal routines to animate mouth (5200-
5280) and eyes (5300-5470).

Lines 5500 to 5550: Clear message window for
new message.

Lines 6000 to 6022: Friend’s messages to the
child.

Each new message should begin on line 6000

+ some multiple of 10 (for t‘\dl]lplt’ 6010, 6020,

6030, etc.).

Each new message begins with the number of
message screens in the message (a number from
1 to9).

Each list of words to appear on a single screen
ends with a “-1.”

The friend’s name (line 6011) is given as
“GED.” To give the friend a new name, just replace
the old name with one of vour choosing.

After the friend has asked and rec cnul the
child’s name (the first GOSUB 2010 and GOSUB
3210), you can add the child’s name to any message
by placing the token char acter “#in the message
list (e:g.; 6022 TO,SEE,YOU, *,-1).

Warning And Acknowledgmeni

Remember, this program is just the beginning. It
makes a good mILmU head. But, as vet, the hmd is
not good at answering. Since the head cannot car ry
on a conversation with the child, it is not yvet a
computer friend.

Next month we'll give the head the ability to
carry on a conversation with your child and |)E y
games. Then it will start being a real friend.

[ would like to thank Bruce Mitchell for some
valuable programming assistance. Also, thanks to
Richard M. Kruse for the doorbell sound.

Program 1. Atari Version

40 GRAPHICS 2+16

S50 FOR P=1 TO BOO:NEXT P

100 REM %%% DIMENSION VARIABLES

110 DIM M$(9):REM * MESSAGE

120 N=1:REM % MESSAGE POINTER

130 DIM NAME$(9):REM ¥ CHILD’S NAME

500 REM %x%x FRIEND MASTER

510 GOSUB 1010:REM % FRIEND WAKE-UP

520 GOSUB 2010:REM ¥ FRIEND TALK

530 GOSUB 3210:REM % STORE CHILD’S NAME

540 GOSUB 2010:REM ¥ FRIEND TALK

550 END

1000 REM x%x%x FRIEND WAKE-UP

1010 GOSUB S5010:REM & DRAW FACE

1020 GOSUB S5410:REM * DRAW SLEEP EYES

1030 GOSUB 5210:REM * DRAW CLOSED MOUTH

1035 FOR P=1 TO BOO0:NEXT P

1040 GOSUB 4010:REM X WAKE-UP BELL

1050 GOSUB S460:REM & DRAW OPEN EYES

1060 FOR P=1 TO &600:NEXT P

1070 GOSUB S320:REM ¥ WINK EYE

1080 FOR P=1 TO 100:NEXT P

1085 M=0:GOSUB 4820:REM % WINK NOISE

1090 GOSUB S54460:REM %X DRAW OPEN EYES

1100 FOR P=1 TO BOO:NEXT P

1110 RETURN

2000 REM 2xx FRIEND TALK

2005 RESTORE 6000+N%10:REM % SELECT MESS
AGE

20046 N=N+1:REM x SET POINTER TO NEXT SET
OF FRIEND MESSAGES

2010 READ SNUM:REM ¥ SNUM = NUMBER OF SC
REENS IN CURRENT SET OF FRIEND MESS
ABGES

2015 FOR K=1 TO SNUM

2020 GOSUB 3010:REM * FRIEND TALK--1 SCR

LI
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New Release from
COMPUTE! Books:

Every Kid's
First Book

Of Robots
And Computers

By David Thornburg

From the author’s preface:

“This book allows children to develop
skills in computer programming and
geometry through the use of a com-
monly available toy — the Big Trak™
robot vehicle. Programming is intro-
duced as the communication tool
through which the child conveys
instructions to the machine. Once
the machine’s language limita-
tions are understood, it can be
made to fcllow any procedure
which has been entered by
the user.

“Our use of turtle commands
as the programming language
mirrors the process-based
descriptions commonly used by
children. For example, a child is likely to

describe a nearby location, such as a friend’s house, by a
procedure (Go two blocks, turn right, go another block, trm
left,...). Because turtle geometry has been incorporated as
the graphics environment in several computer languages
available for the popular desk-top computers, these pro-
gramming ideas can continue to be used as the child learns
to operate other computers.”

In Every Kid's First Book Of Robots And Cormputers, author
David Thornburg conveys a uniguely exciting learning
experience for children, parents, and teachers. The book
uses Big Trak, PILOT/LOGO type languages, and Turtle
Tiles™ to explore the concepts and techniques of robot/
computer programming. Turtle Tiles, included with every
book, are designed to provide hands-on programming
experience to children without access to a Big Trak or a
personal computer. Additionally, the Tiles can be used in
conjunction with either of these items to share and reinforce
the exercises in the book.

Ask for
Every Kid's First Book Of Robots And Computers
at your computer retailer, local bookstore,
or order directly from:

COMPUTE! Books For Fastest Service,

P.O. Box 5406 Call Toll Free
Greensboro, NC 800-334-0868
27403 In NC 919-275-9809

$4.95 plus $1.00 shipping and handling.
ISBN 0-942386-05-1. Perfect bound, 96 pages plus Turtle
Tiles™. Fully illustrated.

Dealer and educator quantity discounts are available.
Big Trak is a trademark of the Miiton Bradley Company
Turtle Tiles are a trademark of David D. Thornburg and Innovision, Inc

G A

.

BIG MATH
ATTACK"

Challenging new math program . . .
Sharpen your skills by entering the correct answer
before the equation ‘lands™ on your city! Provides
hours of educational entertainment
Features:
e Full color
High resolution graphics
Animation
Sound
Four math functions (+, -. X, =)
e Two levels for each function
Recommended for grades 1-6. Available for the ATARI & APPLE II.

o & o

ATAR] T6RI(CRSS) 5 s s st A e e it o et a3 20,00

ATARTOTIC(IBKY, iz st i s e ars sttt te o B S DE (1)
Requires ATARI BASIC cartridge

APPLE Il (disk) DOS 3.2/33 ......... e A A .. $25.00

Requires Applesoft Basic in ROM
Ask for it at your local computer store.

or order direct:
ﬁ‘\T’ Please add:
. Hc En So lo Sl $1.50 shipping/handling
P.O. Box 147 $1.50 CO.D
Garden City, Ml 48135 WRITE FOR FREE CATALOG
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EDUCATIONAL SOFTWARE

2z FOR YOUR VIC

Choose From Programs Such As:

* GOTCHA MATH
* ENGLISH INVADERS
* MISSPELL

only $9.95 c...

P For FREE Program Catalog Call or Write:

COMmM=0ATA
COMPUTER HOUSE, INC.

P.0. BOH 325
MILFORD. MEHIGAN 48042

(3i13) 685 QN3

We Handle Games For Your VIC, Too!
DRAGONS & TREASURE e VIC TREK
ASTRO COMMAND e AND MORE!

PET Educational Software Also Available
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EEN 5220 POSITION: -2,8:PRINT #63 "z ——— 22
2033 FOR P=1 TO BOO:NEXT P 5230 RETURN
2035 GOSUB S510:REM x CLEAR MESSAGE WIND 5250 REM x%xx OPEN MOUTH
OwW 5260 POSITION 2,7:PRINT Rb&THs 5" o
2040 NEXT K 5270 POSITION 2,8:PRINT L XYl T N AR
2050 RETURN 5280 RETURN i
3000 REM %%%x FRIEND TALKING-—-1 SCREEN 5300 REM xx%x LEFT EYE WINK
3010 PY=2:REM x MESSAGE VERTICAL (Y) STA 5320 POSITION 2,5:PRINT #b6;": 0O - =
RT LOCATION 5330 FOR P=1 TO 150:NEXT P
3020 PY=2:REM % MESSAGE VERTICAL (Y) STA 5340 RETURN
RT LOCATION 5400 REM %x%xx EYES ASLEEP
3030 PX=14:REM % HORIZONTAL (X) CENTER O 5410 POSITION 2,5:PRINT #&6:": — — amu
F MESSAGE ON SCREEN 5440 RETURN : T .
3040 READ f: B 5450 REM %% EYES AWAKE
3050 IF M$="-—-1 THEN RETURN 5440 POSITION 2,S5:PRINT #6:": 0 0O :"
3051 IF M$="%x" THEN M$=NAMES$ 5470 RETURN ;
3055 GOSUB 5260:REM * OPEN MOUTH 5500 REM xxx CLEAR M
3060 POSITION INT(PX-(LEN(MS$)/2)+0.5),PY 5510 FOR Y=2 TO B sngsgaE Gl s
:REM & CENTER LINE 5520 POSITION 10,Y
3070 PRINT #6;M$ 5530 PRINT #6;"({9 SPACES"
3075 GOSUB 4810:REM * FRIEND SOUND 5540 NEXT Y
3080 FOR P=1 TO 10:NEXT P:REM % KEEP MOU 5550 RETURN
TH OPEN 6000 REM xxx M
3090 GOSUB S5210:REM x CLOSE MOUTH 4010 DATA 3 SS500ES
3095 FOR P=1 TO SO0:NEXT P:REM % KEEP MOU 6011 DATA HI, I'M GED, -1
t ]
TH_CLDSED 6012 DATA YOU, TURNED,ME,ON, -1
3100 PY=PY+2 6013 DATA WHO’S,0UT, THERE?, -1
3110 GOTO 3040 6020 DATA 2
3200 REM %%x FRIEND ASKS CHILD’S NAME 6021 DATA I°M,S0,HAPPY,-1
3210 OPEN #1,4,0,"K:" 6022 DATA TO, SEE, YOU, %, -1

3215 POSITION 11,4

3217 FOR I=1 TO 9

3220 GET #1,A

3230 IF A=155 THEN 3265

Program 2. PET/CBM Version with suggested changes

3240 PRINT #6&6;3CHR$(A); for Apple I+
3250 NAME$ (LEN(NAME$)+1)=CHR$(A)
3260 NEXT I 49 PRINT" {CLEAR}":REM HOME FOR APPLE
3265 FOR P=1 TO 75:NEXT P 5@ FOR P=1 TO B@@:NEXT P
3267 GOSUB 5510:REM ¥ CLEAR MESSAGE WIND 100 REM *** DIMENSION VARIABLES

oW 120 N=1:REM * MESSAGE POINTER
3270 CLOSE #1:RETURN 355 GOSUB 526@:REM * QOPEN MOUTH
4000 REM 12xx WAKE-UP BELL 5@@ REM *** FRIEND MASTER
4010 BEL=105:TIM=7.5:G05UB 4040 510 GOSUB 1@19:REM * FRIEND WAKE-UP
4020 BEL=132:TIM=8.5:G0SUB 4040 520 GOSUB 2@1@:REM * FRIEND TALK
4030 SOUND 0,0,0,0:RETURN 53¢ GOSUB 321@:REM * STORE CHILD'S NAME
4040 VLM=15: INC=0.792+TIM/S0 540 GOSUB 201@:REM * FRIEND TALK
4050 SOUND O,BEL,10,VLM 550 PRINT:PRINT:PRINT:PRINT:PRINT:END
4060 VLM=VLMxXINC 1990 REM *** FRIEND WAKE-UP
4070 IF VLM>1 THEN 4050 1918 GOSUB 5@1@:REM * DRAW FACE
4080 'RETURN 1920 GOSUB 541@0:REM * DRAW SLEEPING EYES
4625 FOR P=1 TO 1S5:NEXT P 1430 GOSUB 521@:REM * DRAW CLOSED MOUTH
4770 RETURN 1835 FOR P=1 TO BO@:NEXT P
4800 REM x%x%x FRIEND VOICE 1040 GOSUB 40@0:REM * WAKE-UP BELL
4810 M=INT(RND(1)%51)+15 1950 GOSUB 546@:REM * DRAW OPEN EYES
4820 FOR A=M+25 TO M STEP -8B 10684 FOR P=1 TO 6@@:NEXT P
4830 SOUND 0,A,10,10 1076 GOSUB 532@:REM * WINK EYE
4840 FOR T=1 TO 10 1980 FOR P=1 TQO 10@:NEXT P
4850 NEXT T 1085 M=@:GOSUB 4820:REM * WINK NOISE
4860 NEXT A 1090 GOSUB 546@:REM *DRAW OPEN EYES
4875 SOUND 0,0,0,0 1100 FOR P=1 TO 80@:NEXT P

1118 RETURN

RETURN
2962 2008 REM *** FRIEND TALK

5000 REM xxx FRIEND’S FACE

2@¢@5 REM * SELECT MESSAGE
5010 GRAPHICS 2+16 o
" = : FRI
POSITION 2.,1:PRINT #6&6:"{(3 SPACES) %" 2006 N=N+1:REM SET POINTER TO NEXT SET OF
i ’ i END MESSAGES
5050 POSITION 2,2:PRINT #6;" / \" 2010 READ SNUM:REM * SNUM = NUMBER OF SCREENS I

5060 POSITION 2,3:PRINT ﬂﬁ:" =====" N CURRENT SET OF FRIEND MESSAGES

4:PRINT #63;"/4{S SPACES>\ 2015 FOR K=1 TO SNUM
i U 3 262¢ GOSUB 3@16:REM * FRIEND TALK--1 SCREEN

e ~ - ym 2033 FOR P=1 TO 100@:NEXT P
5090 POSITION 1,6:PRINT #6;"<: 2 :
L : GE WINDOW
ITION 2,9:PRINT #63"\_____ 7 2835 GOSUB 5510:REM CLEAR MESSA!
SHO0KRRS Z b 2040 NEXT K
5110 RETURN 2050 RETURN
5200 REM %%x CLOSE MOUTH 3000 REM *** FRIEND TALKING--1 SCREEN

5210 POSITION 2,7:PRINT #6;": {5 SPACES:: 3819 PY=3:REM * MESSAGE VERTICAL (Y) START LOCA
" TION
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3¢3@ PX=14:REM * HORIZONTAL NEW(X) CENTER OF ME
SSAGE ON SCREEN
3940 READ M$
3¢5@ IF M$="-1" THEN RETURN
351 IF M$="*" THEN M$=N$
3852 REM FOLLOWING WOULD BE
N (MS)/2+.5" ON APPLE
3066 POKE 216,PY:PRINT"{UP}"; TAB(PX- (LEN(MS)/2)
+8.5);:REM * CENTER LINE
PRINT M$:GOSUB 5250
GOSUB 481@:REM * FRIEND SOUND
FOR P=1 TO S5@:NEXT P:REM * KEEP MOUTH OPEN

"VTAB PY:HTAB PX-LE

3070
3075
3680

3090
3895

GOSUB 520@:REM * CLOSE MOUTH

FOR P=1 TO 1@@:NEXT P:REM * KEEP MOUTH CLO
SED

PY=PY+2

GOTO 3048

REM **%* FRIEND ASKS CHILD'S NAME
REM

REM USE "VTAB 3:HTAB 1@0:INPUT NS"
APPLE

PRINT" {HOME} {@#3 DOWN}"; TAB(1@); : INPUT N$
FOR P=1 TO 75:NEXT P

GOSUB 551@:REM * CLEAR MESSAGE WINDOW
RETURN

REM *** WAKE-UP BELL

REM DELETE LINES 4@010-4878 FOR APPLE
BEL=105:TM=30:GOSUB 4840
BEL=132:TM=20:GOSUB 4848 :RETURN
VLM=15:INC=0.79+TIM/50
POKE59467,16:POKE 59466,51

POKE 59464 ,BEL

FOR W=1 TO TM*1@:NEXT

POKE 59467,

RETURN -

FOR P=1 TO 15:NEXT P

NEXT A

RETURN

REM *** FRIEND VOICE

REM DELETE LINES 481¢-488@ FOR APPLE AND C
HANGE LINES 4810 AND 4820

3100
3110
3200
3210
3215 HERE FOR
3220
3265
3267
32780

4000
4985
4010
4020
40409
4945
4950
4960
4870
4089
4625
4760
47780
4800
4801

48@2 REM TO "RETURN"

481@ M=INT(RND(1)*51)+15

4820 POKE 59467,16:POKE 59466,51

4825 FOR A=M+25 TO M STEP -8

48309 POKE 59464 ,A

484¢ FOR T=1 TO 18

485@ NEXT T,A

4875 POKE 59467,0

488¢ RETURN

5@@@ REM *** FRIEND'S FACE

5¢1@ PRINT" {CLEAR}":REM USE "HOME" FOR APPLE

5¢4@ PRINT " *n

5@5@0 PRINT " 7\

5¢68 PRINT " ====="

5¢7@8 PRINT " / g

5@9@ PRINT:PRINT "<: =~ :>"

51¢@ PRINT::PRINT:PRINT " \$$$$5/":REM "5" IS U
NDERLINE

511@ PRINT

5208 REM *** CLOSE MOUTH

5285 REM USE "VTAB 7" ON APPLE

5219 PRINT"{HOME}{@7 DOWN} : s

5215 REM USE "VTAB 8" ON APPLE

522@¢ PRINT"{HOME}{@8 DOWN} : -== :"

5238 RETURN

525@ REM *** QOPEN MOUTH

5255 REM USE "VTAB 7" ON APPLE

5260 PRINT"{HOME} {87 DOWN} $$S$ t™:REM "$® IS T
UNDERLINE 7

5265 REM USE "VTAB 8" ON APPLE

5270 PRINT" {HOME}{@8 DOWN} \§/ "

5280 RETURN

530¢ REM *** LEFT EYE WINK

REM USE "VTAB 5" ON APPLE
PRINT" {HOME} {@#5 DOWN} : O - :"
FOR P=1 TO 15@:NEXT P

RETURN

REM *** EYES ASLEEP

REM USE "VTAB 5" ON APPLE
PRINT "{HOME}{@5 DOWN} : - - :"
RETURN

REM *** EYES AWAKE

REM USE "VTAB 5" ON APPLE
PRINT" {HOME} {#5 DOWN} : O O :"
RETURN

REM *** CLEAR MESSAGE WINDOW
REM USE "VTAB 1" ON APPLE INSTEAD OF "{
HOME}"

PRINT" {HOME}":FOR I=1 TO 10
PRINTTAB(1@);" u
NEXT I

RETURN

REM *** MESSAGES

DATA 3

DATA HI, I'M, GEB,-1

DATA YOU,TURNED,ME,ON,-1

DATA WHO'S,OUT,THERE?,-1

DATA 2

DATA I'M,SO,HAPPY,-1

DATA TO,SEE,YOU,*,-1

5385
5328
5330
53490
5400
5405
5410
5420
5454
5455
5460
5470
5508
5585

5510
5530
5540
5550
6000
6010
6611
6012
6013
6020
6021
6022

i SERVICE...

a nonexistant word in
computer language?

Now you can get FACTORY AUTHOR-
IZED service for your Commodore or
Atari computer and peripherals at reason-
able cost. Minimize your down time
frustration and expense. Extended war-
ranty available for most products, too!

CALL

717-327-1450

Micro Computer
Service Center

477 E. Third St., Williamsport, PA 17701
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For Atari and Apple, this is the first of a three-part series
on PILOT. This month, an Apple version (Microsoft
BASIC) — and next month an Atari BASIC PILOT will
be published in Part Il. The Apple version requires
Applesoft, 32K memory, and one disk drive.

Partl

Turtle
PILOT

Alan W. Poole
Loomis, CA

How would you like a powerful new language for
your computer that combines PILOT, turtle
graphics, and all commands and functions? The
programs at the end of this article create a version
of PILOT which contains all of these features. Best
of all, unlike most languages available for the Apple,
this language isn’t going to cost you a fortune. This
version of PILOT, which I have named Turtle
PILOT, has been patterned after Atari PILOT.

Most Atari PILOT programs can be converted to
Turtle PILOT without very many changes.

At the end of this article are two program listings.
The Turtle PILOT Editor is used for typing PILOT
programs. The Turtle PILOT Translator writes a
program in Applesoft which is equivalent to a PILOT
program typed with the Editor. Both programs
require an Apple with Applesoft, 32K, and one disk
drive. Also included is an example showing every-
thing typed and printed on the screen while entering
and translating a program, along with a sample
RUN after it was translated.

Introduction To PILOT

PILOT 1s a simple language and is very easy to learn,
especially if you already understand BASIC. In this
article I will assume that the reader is familiar with
Applesoft BASIC. To get an idea of how PILOT
works, consider the following program and explana-
tions for each line.

1 *QUIZ

2 T:HOW MUCH IS 8+4?
¥ A:

4 M:12,TWELVE

5 TY:THAT’S CORRECT.

6 TN:NO, TRY AGAIN.

7 JN:*QUIZ.

The first line is a label, which is used to identify
sections and modules (modules are subroutines) of a
program. Labels always begin with an asterisk. In the
second line the T is the instruction name for Type.
Everything following the colon will be displayed on
the screen. The third line Accepts a response from
the user. Line four uses the Match instruction. Each
item following the colon is compared with the last
response. The Y in line five is the Yes conditioner.
The Yes conditioner causes the instruction to be
executed only if the last Match succeeded. The N in
line six is the No conditioner. A line with a No con-
ditioner will be executed only if the last Match failed.
The last line causes a Jump back to the first line if
the question was answered incorrectly. Notice that a
label is used instead of a line number. The line num-
bers are not actually part of the program, but are
used only to make editing easier.

Paris Of An Instruction

The order of the parts of an instruction is important.
Below is a description of each of the elements in an
instruction. Although an instruction does not have to
contain all of the optional elements, the elements
that are included must be in the order they are given
below.

1. Instruction Name — The instruction name is a
single letter and always comes first. It is required
with every line other than a label, since labels
are not considered instructions.
2. Conditioner — The conditioner is eithera Y
or an N. The conditioner is optional and may be
used with any instruction.
3. Expression — An instruction with an expres-
sion is executed only when the expression is
true. The expression must be placed between
parentheses. Expressions are optional and
may be used with any instruction. Below are
some examples of instructions that include
expressions.

T(S>1@@) : VERY GOOD.

J (L=SQR(N) ) : *START

AY (X=@ AND MIDS(IS,M,1)=STRS$S(J)):
4. Colon — Every instruction must have a colon.
5. Object — The last part of an instruction is the
object. Everything following the colon is called
the object of the instruction. An object is optional
with some instructions.

The Turtle PILOT Instructions

There are 11 instructions in Turtle PILOT, not
including the turtle graphics commands. Below
is an explanation of each instruction. At the
end of each explanation are a few samples of the
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instruction.

T: Type. The Type instruction will print every-
thing in the object on the screen. The Type in-
struction has an advantage over BASIC’s PRINT
command. With the Type instruction, words at the
end of a line will not usually be divided between
two lines of the screen. A string variable can be
Typed by placing the name of the string variable in
the object preceded and followed by a pound sign
(#). An ampersand (&) placed at the end of the
object will cause the next printed character to
continue on the same line. The ampersand will not
be displayed on the screen. A Type instruction
without an object will print a blank line.

T:
T:HELLO, SNAMES &
TY:YOUR TOTAL SCORE IS #S#.

A: Accept. The Accept instruction inputs a
response from the user. The Accept instruction is
very similar to BASIC’s INPUT command, with
the advantage that any character can be typed
without an error occurring. An object is not re-
quired, but the input can be assigned to a variable
by placing the variable name in the object.

A:
A:NAMES
A(M(K)=0) :X

M : Match. The Match instruction compares all
of the items in the object to the last response. The
items in the object are separated by commas and
may include string variable names. If any of the
items match with the last response, the Y con-
ditioner is set. Otherwise, the N conditioner 1s set.
The Match instruction does not compare the item
with just the start of the last response. It searches
for the word through the entire response. For
instance, GO would Match with GOING, INGOT,
and LINGO. You may put up to 25 items in the
object.

M:HI
M:A,E,I1,0,U,Y,AS$,BS
MN (Z<2@) : END, STOP

J: Jump. The Jump instruction causes a branch
to the line with the label that matches the label in
the object of the Jump instruction. This instruction
resembles BASIC's GOTO command, except a
label is used instead of a line number.

J : *START
JY: *PART TWO

U: Use. The Use instruction is for Using mod-

ules (subroutines) in a PILOT program. Itis similar

to the Jump instruction, but the computer remem-
bers the line from which it came. Program execution
will continue at the line with a label that matches

the label in the object until an End instruction is
encountered. The End instruction will cause a
return to the line following the Use instruction.
The Use instruction is like BASIC’s GOSUB com-
mand, with labels used instead of line numbers.

U:*PRINT
UY:*FIRST

E: End. The End instruction will terminate the
program unless a Use instruction has been execu-
ted. If a Use instruction has been executed, pro-
gram execution will continue at the line following
the Use instruction. No object is used with an End
instruction. The End instruction is similar to
BASIC’s RETURN and END commands.

E:
E(N=T) :

R: Remark. The Remark instruction is
not executed and is used only for program
documentation.

R:THIS IS A REMARK

C: Compute. The Compute instruction may
be used for numeric calculations or string
manipulation.

C:N=N+1

C:S(K)=SIN(A*10)

€Y :AS="ABC"
C(T=1):2S(N,1)=XS+RIGHTS(IS$,3)

B: Basic. The object of the Basicinstruction
may contain any Applesoft commands.

B:HOME

B:GET K$:PRINT KS$;

BY:HPLOT 10,Y TO X,50

BN(V>3) :COLOR=2: HLIN 10,20 AT Y

S: Sound. The object of the Sound instruction
should contain a number from 1-31 for the pitch
of the note, a comma, and a number from 1-255
for the duration. The notes range from C below
middle C for a pitch value of 1 to F# above C above
middle C for a value of 31. These values are the
same as the pitch values used in Atari PILOT.

S:10,200
S:30,D
SY:P;SQR(L*z)

G: Graphics. The Graphics instruction precedes
all turtle graphics commands, which will be
explained next month in Part I1.

Variables In Turile PILOT

You may use any variable in a Turtle PILOT pro-
gram that you could use in an Applesoft program,
except variables beginning with Q. The reason for
not using Q variables will be explained next month
in Part II of this article. You may also use any of
Applesoft’s mathematical and string functions.
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Using The Editor

The Editor has 11 commands to help you in typing
Turtle PILOT programs. The Editor has two
modes. First there is the command mode, indicated
by a prompt. Any of the Editor’s 11 commands
may be typed in the command mode. The second
mode is the program mode, indicated by a line
number that is automatically printed on the left
side of the screen. The program mode may be
entered through several of the Editor commands.
PILOT programs are typed in the program mode.
Toreturn to the command mode from the program
mode, press RETURN without typing anything.
When you have finished using the Editor, press the
ESC key. Accidentally pressing the ESC key can be
corrected by pressing RETURN immediately.
Following is a description of each of the Editor
commands.

The ADD command is used for entering the
program mode to start or continue a program. It
will ADD lines to the end of the program. The
ADD command may also be followed by a line
number. The lines ADDed to the program will
then start at the line number specified. All the lines
of the program currently in memory from that line
to the end of the program will be erased.

The LIST command will LIST the program in
memory. To LIST asingle line, type the line
number following the LIST command. A range of
lines can be LISTed by typing the first and last
line numbers separated by a comma. All the lines
of a module may be LISTed by specifying the
label of the module. Pressing RETURN will abort a
LISTing.

The EDI'T command is used to change line(s)
of a program. It may be followed by a single line
number or a range of line numbers with the first
and last line numbers separated by a comma. The
line to be EDITed will appear on the screen with
the cursor at the beginning of the line.

The INSERT command is used for adding a
line in the interior of a program. The INSERT
command must be followed by a line number. No
lines of the program will be deleted, but the num-
bers of the lines after the INSERTed line will be
raised by one.

The DELete command is used for erasing
line(s) from a program. A single line, a range of
lines, or a label of a module may be specified. The
numbers of the lines following the DELeted lines
will be lowered.

The NEW command erases the program in
memory.

The LOAD command will read a PILOT
program from the disk and append it to the pro-
gram in memory. The NEW command must be
used firstif the program in memory is not wanted.

The name of the program is specified by following
the LOAD command by that name.

The SAVE command will store the program
in memory on the disk under the name specified.
A program must be SAVEd before it can be
translated.

The MEM command prints the number of
free bytes available.

The CATalog command will print a catalog of
the files on the disk. Turtle PILOT programs will
appear as text files with “.P" at the end of their
names.

The PR# command changes output to the
specified slot, allowing a printer to be used with the
Editor.

Using The Translator

The Translator is used to translate your PILOT
programs into Applesoft programs. When you
RUN the Translator, it will ask you to type the
name of the program to be translated. Make sure
the program to be translated has been SAVEd on
disk. After you have typed the name, the translating
will automatically be done. The translated
Applesoft program will be sent to a text file on the
disk that can be EXECuted later to load it into
memory. The computer will tell you what to type
to load the program into memory. Once it is in
memory, vou can RUN, SAVE, LOAD, and LIST
it just like a normal Applesoft program.

Errors

Major syntax errors will be caught by the Editor,
and the Editor will have you retype the line. Most
other errors will be detected by the Translator
while the program is being translated. If an error
occurs during a translation, the computer will

print “ERROR IN PILOT LINE NO.” followed by
the number of the line in which the error occurred.
The computer will then automatically RUN the
Editor. You should LOAD the program vou were
translating, correct the error, SAVE the program,
and RUN the Translator again. Since this is a time
consuming process, you should look the program
over carefully before trying to translate. If an error
occurs while a translated program is RUNning,
divide the line number by ten to calculate the cor-
responding PILOT line number.

Typing The Programs

A typing error in the Translator program could
produce disastrous results. To make it easier to
find mistakes, the following line should be included
when the Translator is first typed.

15 POKE 216,0: GOTO 30

This will cause the translated program to be sent to
the screen instead of the disk, and error messages
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will be printed normally. When all mistakes have
been corrected, delete line 15.

The turtle PILOT Editor must be SAVEd
under the name EDITOR, and the Turtle PILOT
Translator must be SAVEd under the name
TRANSLATOR. Make sure you SAVE the Trans-
lator immediately after typing it and before you
RUN it, since it erases itself when it is finished.

This is only the first in a series of three articles
about Turtle PILOT. In Part II we'll cover turtle
graphics, which is probably the best feature of
Turtle PILOT, and we'll take a look at some other
features of the language. In Part ITI we'll convert
an Atari PILOT program to Turtle PILOT. If you
are already familiar with turtle graphics, experi-
ment with the commands listed in line 10230 of
the Translator program and see what you can
discover.

The author has offered to make a copy of the programs
for you. Send a blank disk (specify DOS 3.2 or 3.3), a
stamped, self-addressed mailer, and a $3.00 copying fee
to:

Alan Poole

4728 King Road

Loomis, CA 95650

Program 1.

1 REM TURTLE PILOT TRANSLATOR

2 REM BY ALLAN POOLE

GOSUB 10008

REM

REM *** QPEN EXEC FILE ***

REM

N$ = LEFTS (N$,LEN (N$) - 1) + "EXEC":
NT DS"OPEN"NS: PRINT DS$"DELETE"NS
PRINT DS"OPEN"NS: PRINT D$"WRITE"NS
POKE 33,30: LIST 50008 - 6P000¢: POKE 33,40

PRI

PRINT "5 GOSUB 50@088"
REM
REM
REM
FOR
LNS$
78 1 =

k%% MAIN LOOP ***
LN = 1 TO NL:LNS = ""
= LN$ + STR$ (LN * 10)
@: FOR L =1 TO 12: IF LEFT$ (PS(LN),1l
) = IS(L) THEN I = L
NEXT IF I = @ THEN 15600
GOSUB 2@8@: GOSUB 30@: GOSUB 408
ON I GOSUB 500,1000,1500,2000,2500,3000,35
60,4000 ,4500,5000,6000,6500
PRINT LNS$: NEXT
REM
REM *** END OF PROGRAM ***
REM
PRINTLN*1@; "END":PRINT "?";CHRS (34);"YOUR ~
TRANSLATED PROGRAM IS IN MEMORY"; CHRS
(34)
PRINT D$"CLOSE"
PRINT : PRINT "TO LOAD YOUR TRANSLATED PRO
GRAM INTO":
PRINT "MEMORY,TYPE "CHR$
HRS (34)
NEW
REM
REM **%* SPLIT PILOT LINE AT COLON ***

119

120

121
1306
131 (34).;"EXEC "N§; C
149

197
198

REM
FOR L
+L,1)
NEXT
IF LEFT$ (P$(LN),1) = "*" THEN L§ = "*":R$
= P$(LN): RETURN

L$ = LEFT$ (P$(LN),T - 1):
LN)) THEN R$ = "": RETURN
RS = RIGHTS (PS(LN), LEN (P$(LN))
TS = L$: GOSUB 118@06:L$ = TS

IF LEFT$ (L$,1) = "G" THEN T$ = R$: GOSUB ~
118@00:RS$S = TS

RETURN

REM

298 REM *** FIND CONDITIONER ***

299 REM
38 C = @:
316 IF MIDS (L$,2,1) =
F QC=1 THEN ":C = 1
IF MIDS (LS$,2,1) =
F QC=8 THEN ":C = 2
RETURN

REM

REM *** FIND EXPRESSION ***
REM

EXS = "™:

TURN

416 T = B:

199
2008 IF MID$

3008

1 TO LEN (P$(LN)): (P$ (LN)

“:" THEN T = L:L =

uwn

210
215
TEET. =

220 LEN (PS$(

230 = 8T
240
250

260
297

IF LEN (L$) < 2 THEN RETURN

"y" THEN LN$ = LN$ + "I
320 "N" THEN LN$ = LNS$ + "I
3308
397
398
399

400 ")" THEN RE

IF RIGHTS (L$,1) < >

FORL =1 TO LEN (L$) = 1: IF MIDS ~
(L$,L,1) = "(" THEN T = L:L =300

NEXT :EX$ = MIDS (LS$,T + 1, LEN (L§) - T -
1):LN$ = LN$ + "IF"+EXS$ + "THEN"

RETURN

REM

REM *#** T;

REM
LNS =
THEN

GOSUB
FOR L

IF TS

420

430
497
498
499
500

INSTRUCTION ***

LNS + "QT$=" + CHRS (34): IF RS = ""
LNS = LNS$ + CHRS (34) + "

51060": RETURN

1 TO LEN (R$):TS =
"S"™ THEN 608
TE TS "4" THEN 700
LN$ = LNS + TS

NEXT :LN$ = LN$ + CHRS$
@": RETURN
IF L > LEN

T = 0:
(R$,L1,1) =

581
518
5209
538
540
558

MIDS (RS$,L,1)

(34) + ":GOSUB 5108

- 2 THEN 548

FOR L1 = L + 2 TO LEN (R$):
"S" THEN T=L1:L1=300
NEXT : IF T = @ THEN 540

LN$S = LNS + CHRS (34) + "+" + MIDS(RS,L + ~
1,T - L) + "+" + CHRS (34)

631 L = T: GOTO 550
788 IF L > LEN (RS)
718 T = @#: FOR L1 =
(R$,L1,1)="#"THEN T=L1:Ll =
NEXT : IF T = @ THEN 548
LN$=LNS+CHRS (34)+"+STRS (" + MIDS
T = L= 1)+ )™ 4" tCHRS(34)
L = T: GOTO 5580

REM

998 REM *** A:
999 REM
18808 LNS =

600
618

(RS)
IF MIDS

620
638

- 2 THEN 540
L + 2 T0 LEN (R$):
300

IF MIDS

728
730 (RSGL + .1
731
997
INSTRUCTION ***

LN$ + "GOSUB 5204@"
R$ = "" THEN RETURN
1020 IF RIGHTS (RS,1) = "$" THEN LNS =
" + R$ + "=QIS$": RETURN
LNS = LNS + “:"™ + RS + "=VAL(QIS$)":

1818 IF
LNS + ":

1030 RETURN
1497
1498
1499
1500

REM
REM
REM
FOR L = 1 TO 25:M$ (L)
"" THEN 150080
T=1:FOR L=1 TO LEN(R$):IF MIDS$(RS,L,1)< >

" "THEN M$ (T)=M$ (T)+MID$(RS$,L,1)

1511 GOTO 1538

*%* M: INSTRUCTION ***

NEXT IE RS =

1510
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1526 T = T + 1 T) + MID$ (RS,L,l): GOTO 5068
153@ NEXT 556 T = T + 1
1540 FOR L = 1 TO T 5068 NEXT
1541 IF RIGHTS(MS$(L),1)="S$"THEN LNS=LNS$+"QS$(" + 5669 REM TRANSLATE EACH COMMAND
STRS! (L) ~+H")=" -t MSI(L)HRs" 5878 FOR L = 1 TO T
1542 GOTO 1560 5080 GC = @:FOR Ll=1 TO ll:IF LEFT$ (GLS$(L), LE
1550 LN$ = LN$ + "Q$(" + STR$ (L) + ")=" + CHR$ N (GS$(L1))) < > G$(L1l) THEN 5118
(34) + MS(L) + CHRS (34) + ":™ 5099 GC = L1:Ll = 1l: IF GL$(L) = GS$(GC) THEN G
1568 NEXT :LN$ = LN$ + "GOSUB 53088@8": RETURN L$(L) = ""; GOTO 5118
1997 REM 5108 GLS(L) = RIGHT$ (GLS(L), LEN (GLS$(L)) - LE
1998 REM *** J: INSTRUCTION *** N (G$(GC)))
1999 REM 5118 NEXT
2¢@@ IF RS = "" THEN 2108 5120 IF GC = @ THEN 15808
2016 IF LEFTS (RS$S,1) < > "*" THEN R$ = "*" + RS 5130 ON GC GOSUB 52@¢,525¢,5300,5350,5480,54543,
5500,55508,5600,5658,570@
2020 T = @: FOR L = 1 TO NL: IF P$S(L) = RS THEN 5140 LNS = LNS + ":": NEXT : IF F = 1 THEN LN§ ~
T = L:L = 2508 = LN$ + "NEXT"
2038 NEXT : IF T = @ THEN 15008 5158 RETURN
2048 LNS = LNS + "GOTO"™ + STR$ (T * 18): RETURN 5199 REM CLEAR COMMAND
5200 LNS = LNS + "HGR": RETURN
2160 T = @: FOR L = LN TO 1 STEP = 1: IF LEFTS ~ 5249 REM TURNTO COMMAND
(P$(L),1l) = "A"™ THEN T = L:L = @ 5250 LN$ = LN$ + "QA=9¢-" + GLS(L): RETURN
2118 NEXT : IF T = @ THEN 15000 5299 REM TURN COMMAND
2120 GOTO 2048 5300 LNS = LNS$ + "QT=" + GLS(L) + ":GOSUB 54088
2497 REM ": RETURN
2498 REM *** UJ: INSTRUCTION *** 5349 REM DRAW COMMAND
2499 REM 5358 LN$ = LN$ + "QL=" + GLS(L) + ":GOSUB 55800
2508 LN$ = LNS + "QU=QU+1": IF LEFT$ (RS$,1) < > ": RETURN
"x" THEN RS = "*" 4+ RS 5399 REM PEN COMMAND
2514 T = @: FOR L = 1 TO NL: IF P$(L) = RS THEN 5468 T$ = GL$(L): IF T$ = "UP" THEN LNS = LNS$ +
T = L:L = 2500 "QP=1": RETURN
2520 NEXT : IF T = 0 THEN 15000 5462 IF T$ = "DOWN" THEN LN$ = LNS$ + "QP=@":RET
2530 LNS = LN$ + ":GOSUB" + STRS (T * 1@): RETU URN
RN 5485 LN$ = LN$ + "HCOLOR=": IF T$ = "ERASE" THE
2997 REM N LN$ = LNS$ + "QB"
2998 REM *** E: INSTRUCTION *** 5419 IF T$ = "BLACK" THEN LNS = LNS$ + "g"
2999 REM 5415 IF T$ = "GREEN" THEN LN$ = LNS + "1"
3068 LNS = LN$ + "IF QU=8 THEN END" 5420 IF TS = "VIOLET" THEN LN$ = LN$ + "2"
3010 PRINT LN * 18 + 5; 5425 IF TS = "WHITE" THEN LNS = LNS + "3"
3628 IF C=1 THEN PRINT "IF QC=1 THEN"; 3930 1IF 5439 IF TS = "BLACK2" THEN LNS = LN$ + "4"
C=2 THEN PRINT "IF QC=@ THEN"; 5435 IF TS = "RED"™ THEN LNS$ = LN$ + "5"
3940 IF EX$S < > "" THEN PRINT "IF";EXS;"THEN"; 544¢ IF TS = "BLUE"™ THEN LNS = LNS + "g"
3858 PRINT "QU=QU-1:RETURN": RETURN 5445 IF TS = WHITE2" THEN LN$ = LNS + "7"
3497 REM 5448 RETURN
3498 REM *** C: INSTRUCTION *** 5449 REM SCREEN COMMAND
3499 REM 545@ GOSUB 54@@:LNS = LN$ + ":HPLOT @,@:CALL 62
358 LN$ = LN$ + R$: RETURN 454:QB=" + RIGHTS (LNS,1): RETURN
3997 REM 5499 REM GOTO COMMAND
3998 REM *** R: INSTRUCTION **%* 5568 T = @: FOR L1 = 1 TO LEN (GL$(L)): IF MIDS
3999 REM (GLS(L) oL1 ;1) = ™," THEN T = Ll
40@@ RETURN 55@1 L1 = 255
4497 REM 5518 NEXT :LN$ = LN$ + "QX=" + LEFT$ (GLS$(L),T ~
4498 REM *** S: INSTRUCTION *** - 1) + "
4499 REM 5511 QY=" + RIGHTS (GLS(L), LEN (GLS(L)) - T): ~
4508 T = @: FOR L = 1 TO LEN (R$): IF MIDS (RS, RETURN
B =" S P HEN T = "L:L = 255 5549 REM FULL COMMAND
g ! " 5 5558 LNS = LNS + "POKE -16382,8": RETURN
451@Rg?§T_'§?5+ ,?Ns S EURERT e e R L S e e MIX COMMAND X
4511 POKE 769," + RIGHTS$ (R$, LN (R$) - T) + ": gggg ;g: = LN$ + "POKE-16381,8": RETURN
CALL 776": RETURN QULL COMMAND
4997 REM gggg LN$S = LNS + égsxg": RETURN
e e ok REM GO MAND
oo Gl TR TROCESON 5788 LN$ = LNS + "QP=1:0L=" + GLS(L) + ":GOSUB ~
- ",
5¢@0 IF RS = "" THEN LN$ = LN$ + "POKE -16304,0 599753gﬁﬂ=QP“5 : RETURN
:POKE -16297,8": RETURN el A
a9 i sl s 5998 REM B: COMMAND
5018 F = @:1IF VAL(RS) > @ THEN LN$=LNS$+ "FOR Q1 5999 REM
=1 TO"+STRS$( VAL (RS)) + ":":F=1 6088 LNS = LNS + RS$S: RETURN
5611 RS = LEFT$ (R$, LEN (RS) - 1) 6497 REM
512 R$ = RIGHTS (RS, LEN (R$) - LEN (STR$ ( VA 6498 REM *** LABEL ***
L (R$))) - 1) 6499 REM
5019 REM FIND INDIVIDUAL COMMANDS 6508 LN$S = LNS + "REM"™ + RS$: RETURN
5028 FOR L = 1 TO 6:GL$(L) = "": NEXT 9997 REM
503 T = 1: FOR L = 1 TO LEN (RS) 9998 REM *** INITIALIZE ***
5@48 IF MIDS (RS,L,1) < > ";" THEN GLS(T) =GLS( 9999 REM
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10060 TEXT : HOME

1¢@1@ HTAB 6: INVERSE : PRINT " =z

18920 HTAB 6: PRINT " ";: HTAB 34: PRINT " "

10030 HTAB 6: PRINT " ";: HTAB 9: NORMAL : PRINT

"TURTLE PILOT TRANSLATOR";

18831 HTAB 34: INVERSE : PRINT " "

19940 HTAB 6: PRINT " ";: HTAB 34: PRINT " "

109580 HTAB 6: PRINT "™ ";: HTAB 14: NORMAL : PRIN
T "BY ALAN POOLE";

10851 HTAB 34: INVERSE : PRINT "™ "

198968 HTAB 6: PRINT " ";: HTAB 34: PRINT " "

19878 HTAB 6: PRINT " =

": NORMAL

18@8¢ DIM PS$(2508),I$(12),G$(11),GLS(6),M$(25):D
$ = CHRS (4)

10898 PRINT INPUT "WHAT IS THE NAME OF THE PRO
GRAM? ";N$: IF N$ =""THEN 10090

19108 IF RIGHTS (N$,2) < > "_P" THEN N$ = NS + "
.p*

1¢1¢5 PRINT : PRINT "PLEASE WAIT..."

1¢119 ONERR GOTO 16838

10120 PRINT DS$"VERIFY"N$: PRINT D$"OPEN"N$: PRIN
T D$"READ"NS

19138 INPUT NL

19148 FOR L = 1 TO NL:IS = ""

19158 GET KS$: IF ASC (KS$) = 13 THEN PS(L) = IS: ~
GOTO 18178

16168 IS = I$ + KS: GOTO 106158

16178 NEXT : PRINT : PRINT DS$"CLOSE"

1¢180 FOR L = 1 TO 12: READ IS(L): NEXT

16196 FOR L = 1 TO ll: READ GS$(L): NEXT

18288 ONERR GOTO 15888

18210 RETURN

16220 DATA T,A,M,J,U,E,C,R,S5,G,B,*

182368 DATA CLEAR,TURNTO,TURN,DRAW,PEN,SCREEN,GOT
0,FULL,MIX,QUIT,GO

18997 REM

1¢998 REM *** REMOVE SPACES FROM T§ ***

16999 REM

11668 IF TS = "" THEN RETURN

1161 T1$ = "": FORL =1 TO

11¢2@ IF MIDS (T$,L,1) < > "
MID$ (TS$,L,1)

LEN (T$)
WUMHEN - T1S m- RIg S S

11838 NEXT :T$ = T1$: RETURN

14997 REM

14998 REM *** ERROR ROUTINES ***

14999 REM

15¢@@ PRINT D$"CLOSE": PRINT "ERROR IN PILOT LIN
E NO. ";LN; CHRS (7)

15¢@1 PRINT D$"RUN EDITOR"

168088 PRINT DS"CLOSE": PRINT "UNABLE TO LOAD"; C
HRS (7) : RUN

49996 REM

49997 REM THE FOLLOWING LINES ARE NOT PART OF TH
E TRANSLATOR, BUT ARE

49998 REM INCLUDED IN EVERY TRANSLATED PROGRAM.

49999 REM

50808 DIM Q$(25),0S(31)

58@1@ HCOLOR= 3:QX = P:QY = #:0C = = 1:QR = 4@:Q
A = 9¢:00 = 3.1415927 / 189

588208 QS(1) = 192:QS(2) = 188: QS(3) = 171:0S(4)
= 161:Q05(5) = 153:0S(6) = 144

5@@21 QS(7) = 136:QS(8) = 129:Q5(9) = 122:Q5(14@)
= 115:QS(11) = 188:QS5(12) =182

5@@22 QS(13) = 96:QS(14) = 91:05(15) = 86

50025 QS(16) = 81:QS(17) = 76:Q05(18) = 72:Q05(19)
= 68:05(28) = 64:Q05(21) = 60

50026 QS(22) = 57:08(23) = 54:Q08(24) = 50:Q8(25)
= 47:05(26) = 45:Q5(27) = 42

50827 02528} = 40:Q05(29) = 37:Q5(30) = 35:QS5(31)

58030 POKE 776,173:
OKE 773,136:
58831 POKE 775,5:

POKE 771,48:
POKE 774,208
POKE 776,206:

POKE 772,192: P

POKE 777,1: POKE

778,3: POKE 779,240
S@¢@32 POKE 788,9: POKE 781,282:
KE 783,245: POKE 784,174
S@@40 POKE 785,8: POKE 786,3: POKE 787,76:
788,2: POKE 789,3: POKE 798,96
5@@41 POKE 791,8: POKE 792,80
58850 RETURN
51000 IF QTS =
51965 QT = @:
LEFTS (QTS,
51018 FOR Q1 =

POKE 782,208: PO

POKE ~

"" THEN PRINT : RETURN
IF RIGHTS (QTS,1) = "&" THEN QTS =
LEN (QT$) - 1):0T=1
1 TO LEN (QTS)

51811 IF MIDS (QTS$,Q01,1) = " " AND PEEK (36) > Q
R - 9 THEN GOSUB 51108
51¢28 PRINT MIDS (QT$,01,1);: NEXT : IF QT = 8 T

HEN PRINT
51630 RETURN

51108 QF = @: FOR Q2 = Q1 + 1 TO Q1 + QR - PEEK ~
(36) = 1

51101 IF Q2 > = LEN (QT$) THEN Q2 = 1@@8:QF = 1:
GOTO 51128

51116 IF MIDS (QT$,Q2,1) = " " THEN Q2 = 1800:QF
=1

51128 NEXT IF QF = :8 THEN PRINT :Ql = Q1 + 1

51138 RETURN

520808 QI$ = ""

52010 GET QKS$:QT = ASC (QKS$): PRINT QKS$;

52020 IF QT = 13 THEN RETURN

52@¢3¢ IF QT = 8 THEN 52100

52@4@ IF QT = 21 THEN 52200

52050 IF QT = 24 THEN PRINT CHRS$ (92): GOTO 5200
1]

52060 QIS = QI$ + QKS$S: IF LEN (QI$) > 245 THEN P

RINT CHRS (7);
5287@ IF LEN (QI$) > 258 THEN PRINT CHR$ (92): G

OTO 52808

52088 GOTO 52810

521808 IF QI$ = "" THEN PRINT : GOTO 52010

52110 IF LEN (QI$) = 1 THEN 52000 -

5212@¢ QIS = LEFT$ (QI$, LEN (QI$) -1): GOTO 5201
2

522¢0 QIS = QIS + CHRS (PEEK ( PEEK (40) + PEEK ~

(41) * 256 + PEEK (36))
5221@ POKE 36, PEEK (36) + 1l:
- 1 THEN PRINT
52220 GOTO 52010

- 128)
IF PEEK (36) > QR

53@P0 QM = @9:QC = @: FOR Q1 = 1 TO 25
53@@l IF LEN (QIS$) < LN (Q$(Ql)) OR Q$ (Ql1) = ""
THEN 53830

53919 FOR Q2 = 1 TO LEN (QI$) - LEN (Q$(Ql)) + 1

53@11 IF Q$(Ql) = MID$ (QIS$,Q2, LEN (Q$(Q1l))) TH

EN QC = 1:0M = Q1:01=25:02 =3¢8

53@20 NEXT

53@3@ NEXT : FOR Ql = 1 TO 25:0$(Q1) = "": NEXT ~
: RETURN

54069 QA = QA - QT: IF QA > 360 THEN QA = QA - 3
60

54@91¢ IF QA < @ THEN QA = QA + 3640

54@20 RETURN

55@80 IF QP = 1 THEN 55885

55@@3 HPLOT QX + 139.¢085, - QY + 80.6065

55885 QX = QX + QL * COS (QA * QQ):QY = QY + QL ~
* SIN (QA * QQ)

55@18 IF QX < = 139 THEN QX = - 139

55@28 IF QX > 14@ THEN QX = 14¢

5583@ IF QY < — 111 THEN QY = - 111

55640 IF QY > 88 THEN QY = 8¢

55@5@ IF QP = 1 THEN RETURN

5586@¢ HPLOT TO QX + 139.0085, - QY + 86.8085: RE
TURN

Program 2.

1 REM TURTLE PILOT EDITOR
2 REM BY ALAN POOLE
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18 GOSUB 200048 2051 IF LEFTS (PS(L),1l) = "*" THEN 2057
17 REM 2055 PRINT " ";: IF LEFT$ (P$(L),l) < > "R" THE
18 REM *** MAIN LOQP **% N PRINT " ":
19 REM 2857 PRINT P$ (L)
20 PRINT : PRINT "<";: GOSUB 10@: GOSUB 12000 20608 IF PEEK ( - 16384) = 141 THEN L = 2580
: IF IS = ™" THEN 2¢
25 IF LEFT$ (IS$,3) = "CAT" THEN PRINT DS$"CATA %g;g gE:T e e
LOG": GOTO 20 2998 REM *** EDIT ***
28 IF LEFTS {15,2) = "PR#" THEN PRINT DS"PR#" 2999 REM
VAL ( RIGHTS$ (I$,1)): GOTO 20 3660 IF IS = "" THEN PRINT SE$: RETURN
30 Ggsua 5¢0@: IF C = ¢§ THEN PRINT SES$: GOTO 2 3016 GOSUB 11886
48 ON C GOSUB 1@00,2000,3000,4000,50080,6000,7 320 IP PL < 1'0R FL > LN.OR LL < 1 OR LL > LN
000,8000,9000 THEN PRINT RES:_RETURN .
=8 ohTo 55 3938 HOME : FOR L1 = FL TO LL: VTAB 18: HTAB 5
87D - LEN ( STR$ (L1))
SERRENR Pk TNEDT $h% 3831 PRINT L1;"™ ";PS$(L1);: VTAB 18: HTAB 6: GOS
Soth o UB 180: GOSUB 1¢819
108 15 = "" 3049 VTAB 24: FOR L2 = 1 TO LEN (P$(L1)) / 4@ +
2: PRINT : NEXT :P$(L1) = IS
118 GET KS$:K = ASC (KS$): PRINT K$; 3850 NEXT : RETURN
128 IF K = 13 THEN RETURN : REM RETURN KEY 3997 REM
13¢ IF K = 8 THEN 2@¢8: REM BACKSPACE 3998 REM *** INSERT ***
148 IF K = 21 THEN 3@0: REM RETYPE 3999 REM
158 IF K = 24 THEN PRINT CHRS$ (92): GOTO 188: ~ 4908 LT = VAL (IS$): IF LT < 1 OR LT> LN THEN PR
REM CTRL-X INT RES: RETURN
160 IF K = 27 THEN 15@00: RM ESC 4919 IF LN > 2499 THEN PRINT "TOO MANY LINES";B
170 I$ = I$ + K$: IF LEN (IS) > 195 THEN PRINT ELL$: RETURN
BELLS; 420 GOSUB 10000
18¢ IF LEN (IS) > 288 THEN PRINT CHRS (92): GO 4638 FOR L = LN + 1 TO LT STEP - 1: P$(L) = PS$(
TO 1686 L - 1):.NEXT
194 GOTO 118 4040 PS(LT) = I$: LN = LN + 1: RETURN
197 REM 4997 REM
198 REM *** BACKSPACE *** 4998 REM *** DELETE **%*
280 IF I$ = "" THEN PRINT : GOTO 118 4999 REM
218 IF LEN (IS$) = 1 THEN 1@@ 5000 IF IS = "" THEN PRINT SES$: RETURN
228 1S = LEFTS (IS, LEN (I$) - 1): GOTO 11@ 5818 IF LEFTS (I$,1) = "*" THEN GOSUB 13¢@@: GO
297 REM TO 5030
298 REM *** RETYPE *** 5020 GOSUB 11@@@: IF FL < 1 OR FL > LN OR LL<1 ~
299 REM OR LL> LN THEN PRINT RES$: RETURN
300 1S = I$ + CHRS ( PEEK ( PEEK (48) + PEEK ( 5038 FOR L = FL TO LN — (LL - FL + 1):P$(L) = P
41) * 256 + PEEK (36)) - 128) $(L + (LL - FL + 1)): NEXT
316 POKE 36, PEEK (36) + 1: IF PEEK (36) > 39 ~ 5631 LN = LN - (LL - FL + 1)
THEN PRINT 5840 RETURN
320 GOTO 11@ 5997 REM
497 REM 5998 REM *** NEW ***
498 REM *** DETRMINE NO. OF EDITOR COMMAND *** 5999 REM
6@0@@ FOR L = 1 TO LN:P$(L) = "": NEXT :LN = @: ~
499 REM RETURN
S@# C = @: FOR L = 1 TO 9: IF C$(L) = LEFTS (™ 6997 REM
$, LEN (C$(L))) THEN C = L 6998 REM *** [QAD ***
514 NEXT : IF C = @ THEN RETURN 6999 REM
519 REM MAKE I$ THE PART RIGHT OF COMMAND 7680 NS = IS: IF NS = "" THEN PRINT SES: RETURN
520 IF I$ = C$(C) THEN I$ = "": RETURN
530 I$ = RIGHTS (I$, LEN (I$) - LEN (CS$(C))): ~ 7818 ONERR GOTO 21440
GOSUB 120@8: RETURN 7028 IF RIGHTS (N$,2) < > ".P" THEN N$ = N$ + "
997 REM .P"
998 REM *** ADD *** 7638 PRINT DS"VERIFY"NS: PRINT DS"OPEN"NS: PRIN
999 REM T DS"READ"NS
19008 IF I$ = "" THEN 10630 7848 INPUT T
1818 IF VAL (I$) > LN OR VAL (I$) < 1 THEN PRIN 78658 FORL =1 TO T
T RES: RETURN 7652 GET TS$: IF T$ = CHRS (13) THEN 7058
1920 LN = VAL (IS) 7855 PS(LN + L) = PS(LN + L) + TS: GOTO 7852
1938 IF LN > 2499 THEN PRINT "TOO MANY LINES";B 7858 NEXT : PRINT
ELLS: RETURN 7868 PRINT DS$"CLOSE"
1040 LT = LN + 1l: GOSUB 1@@@@:LN = LT:PS(LN) = ~ 7878 POKE 216,d: REM RESET ONERR
IS$: GOTO 1939 7888 LN = LN + T: RETURN
1997 REM 7997 REM
1998 REM *%% [TGT **% 7998 REM *** SAVE **%
1999 REM 7999 REM
200@ IF LN = @ THEN PRINT : RETURN 8@@@¢ IF I$ = "" THEN PRINT SE$: RETURN
2¢1@ IF LEFTS (I$,1) = "*" THEN GOSUB 13688: GO 8@@3 ONERR GOTO 22000
TO 2058 8985 IF RIGHTS (IS,2) < > ".P" THEN IS = IS + "
282¢ IF I$ = "" THEN FL = 1:LL = LN: GOTO 2850 .p"
2030 GOSUB 11660 801¢ PRINT DS™OPEN"IS: PRINT DS$"WRITE"IS
204¢ IF FL.€< 1 OR FL > LN OR LL < 1 OR LL > LN = 8038 PRINT LN
THEN PRINT RES: RETURN 8948 FOR L = 1 TO LN: PRINT PS$(L): NEXT
2@5@ FOR L = FL TO LL: HTAB 5 - LEN (STR$ (L)): 8858 PRINT DS"CLOSE"IS

PRINT L;" "; 806@ POKE 216,8: RETURN

r
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8997 REM 2@@5¢ HTAB 8: PRINT " ";: HTAB 13: NORMAL : PRIN
8998 REM *** MEM *** T "BY ALAN POOLE";: HTAB 32
8999 REM 2@@51 INVERSE : PRINT " "
9@@@ PRINT "THERE ARE "; FRE (@) - 3500;" BYTES 20868 HTAB B8: PRINT " ";: HTAB 32: PRINT " "
LEFT.": RETURN 2@@7@ HTAB 8: PRINT " s

9997 REM NORMAL
9998 REM *** INPUT PROGRAM LINE *** 2¢@8@¢ DIM P$(2588),CS$(9),INS(12)
9999 REM 200698 BELLS = CHRS (7):D$ = CHRS (4):SE$ = "SYNT
19@@@ HTAB 5 - LEN ( STRS (LT)): PRINT LT;" ";: ~ AX ERROR"™ + BELLS

GOSUB 10@: GOSUB 12000 2¢P91 RES = "LINE NO. OUT OF RANGE" + BELLS
1901@ IF I$ = "" THEN POP : RETURN 29160 FOR L 1 TO 9: READ C$(L): NEXT

10020 F = B:P = B: FOR L = 1 TO LEN (I$):T$ = MI 28118 FOR L = 1 TO 12: READ IN$(L): NEXT
D$ (I$,L,1l): IF T$ = ":"THENF=1 2@128 RETURN
16936 IF T$ = "(" THEN P = P + 1 29130 DATA ADD,LIST,EDIT,INSERT,DEL,NEW,LOAD,SAV
16046 IF TS = ")" THEN P = P - 1 E,MEM
10856 NEXT:IF (F = @ AND LEFTS$ (I$,1) < > "*")OR 2¢149 DATA T,A,M,J,U,E,C,R,S,G,B,*
P< > BTHEN PRINT SE$:GOTOl@060 28997 REM
19968 F = @: FOR L = 1 TO 12: IF INS(L) = LEFTS ~ 29998 REM *** ERROR ROUTINES ***
{I$,1) THEN F = 1l:L = 12 28999 REM
1@@78 NEXT : IF F = @ THEN PRINT SE$: GOTO 10080 21¢0@ POKE 216,8: PRINT DS"CLOSE": PRINT "UNABLE
TO LOAD";BELLS$: GOTO 20
18088 RETURN 22088 POKE 216,8: PRINT D$"CLOSE": PRINT "DOS ER
10997 REM ROR";BELL$: GOTO 20
1¢998 REM *** FIND TWO NOS. DIVIDED BY COMMA **%* (@)
1#999 REM
110@9 FL = VAL (I$):LL = @: FOR L = 1 TO LEN (IS
I |
11081 IF MID$ (IS,L,1) = ","™ THEN I$ = RIGHTS (I TOLL FREE
$, LEN (I$) - L):LL = VAL (IS$) inti
11#1¢ NEXT : IF LL = 0 THEN LL = FL SUbsc"p.hon
11997 REM Order Line
11998 REM *** REMOVE LEADING SPACES *** 800-334-0868
11999 REM In NC 9419-275-9809
12800 IF I$ = “"" THEN RETURN
12618 IF LEFT$ (I$,1) < > ™ "™ THEN RETURN
120629 IF I$ = " " THEN I$ = "": RETURN
12038 I$ = RIGHTS (I$, LEN (I$) - 1): GOTO 12004

saie +PION mtroduces the

12998 REM *** FIND FIRST AND LAST LINES OF A MOD

ULE: &

12999 REM

13668 FOR L = 1 TO LN: IF P$S(L) = IS THEN FL = L
: GOTO 13020

13019 NEXT : PRINT "LABEL NOT FOUND";BELL$: POP ~
: RETURN

13920 LL = #: FOR L = L TO LN: IF LEFTS (P$(L),1
) = "E" THEN LL = L:L = 2500

1383¢ NEXT : IF LL = @ THEN LL = LN

13048 RETURN

A solid state

14997 REM disk emulator for your
14998 REM *** END PROGRAM *** :
14999 REM APPLE*, TRS80**, $100,

or SS50 computer

® A FAST mass storage device. Speeds up

15¢@@ PRINT : PRINT "DO YOU WANT TO SAVE THE PRO
GRAM? (Y/N)";: GET I$

15081 IF I$ = CHRS (13) THEN PRINT : GOTO 1@0 -~ : ‘o R e
nyw nygn any program requiring disk access.
12010 LE Lv oo FUREANDL S g N DHEN RS D ® No head seek time, no motor startup time,
15815 PRINT IS Introductory ' moving parts
— mnyn " = £ parts.
15¢20 IF I1I$ = "Y" THEN INPUT "WHAT IS THE NAME O Price $1095. O SIAndATS D5 EE byt OF storage Eipandase

F THE PROGRAM? ";IS: GOSUB 8400

15838 PRINT : PRINT "DO YOU WANT TO TRANSLATE A" plus tax and shipping (o | megabyte.

: PRINT "PROGRAM? (Y/N)"; :GETIS -~ .Indcpcm.icnl r:.‘gul_mmi power supply.
15831 IF IS < > "Y" AND $ < > "N" THEN 15030 @ A @ Automatic power failure detect and battery
1564@ PRINT I$: IF IS = "Y" THEN PRINT CHRS (4)" backup.

RUN TRANSLATR" SEND FOR @ Hardware error detection and write protect.
15050 HOME : END ® Only 4 bytes-ports of address 1/0 space used
19997 REM FREE @ Hardware optimized for block transfers
19998 REM *** INITIALIZE *** BROCHURE and access.

19999 REM Identifv vour model. @ Drivers, diagnostics, and utilities software

28068 TEXT : HOME Vi provided.

2@¢1@ HTAB 8: INVERSE : PRINT " & @ Certified to comply with Class B limits
0 Part 15 of FCC rules.
. n own, ., 2 nom

JSpiue e e B PION, inc. reLisi008.1717
H 52 : NORMAL : PRIN .

T "TURTLE PILOT EDITOR"; 74 Appleton St., Arlington, MA 02174
26@31 HTAB 32: INVERSE : PRINT " *© *Trade Mark Apple **Trade Mark Tandy Comp

2004¢ HTAB 8: PRINT "™ ";: HTAB 32: PRINT " "
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A method for achieving statistical accuracy on microcom-
puter systems. These programs are written in a version of
BASIC so general that they will work as is on Alari,
PET, or nearly any other version of BASIC.

The Statistics Page

Accuraie
Statistical
Calculations

Dr. Allen H Wolach
Department of Psychology
llinois Institute of Technology

Most statistical programs use formulas that are
called computational formulas Consider the com-
putational formula £x;”—NXZ which is used to
calculate the sum of squares term for many statistics.
The portion of the formula that is designated ¥ x;*
is obtained by squaring individual scores, and then
summing the squared scores. The portion of the
formula that is designated NX? is obtained by
multiplying the number of scores (N) by the square
of the mean of the scores (X?).

If Ix;®isequalto 11178323747 and NX?
equal to 11178304256.25, the sum of squares is
11178323747 minus 11178304256.25 or 19490.75
The sum of squares of 19490.75 is well within the
nine digit capacity of most versions of BASIC in
microcomputer systems. However, the intermediate

calculations exceed the nine digit capdcm of most
microcomputer systems. If the mlcrocomputel
resorts to exponentml nommm Ix;” becomes

11 I 783237 x 10? and NX? beLomes 111783042 X
102. W hen the sum of squares is calculated Ix;”
—N X2 becomes 19500. Note that the actual value
for the sum of squares is 19490.75, not 19500.

Difference formulas can be used instead of
computational formulas The difference formula
for the sum of squares is I (x;—X)?. The difference
formula requires subtracting the mean of all scores
from an individual score and then squaring this
difference. The squared differences for each of
the scores are then summed. Difference formulas
never produce intermediate results that are larger
than the final value for the sum of squares.

The computational formula for the sum of
squares will produce the same results as the differ-
ence formula provided that computations for the
computational formula are carried to enough
digits to accommodate intermediate calculations.
On the other hand, the difference formula requires
using the mean with each difference that is com-
puted. In order to obtain the mean, one has two
partially unsatisfactory options. All of the scores
can be saved in memory. Then the mean can be
calculated for use in each difference. Finally, the
scores can be recalled individually from memory,
and the mean can be subtracted from each score.

If the data for a given analysis consist of a
relatively large number of scores, one can easily
exceed the memor y Cdp(ll)lllt‘. of a microcomputer
system. A second option is to enter all of the scores
twice. A mean can be calculated the first ime the
scores are entered. This mean can be used for
forming the differences the second time the scores
are entered. Although this procedure does not
require saving the scores in memory, it doubles the
number of scores that must be enter cd.

A procedure that is intermediate to the com-
putational formula and difference formula proce-
dures can be used. This approach can be called the
provisional mean procedure. The procedure re-
quires entering the data only one time and does
not require saving individual scores

In addition, the provisional mean procedure
does not produce the large numbers that are gen-
erated by the computational formula. The provi-
sional mean procedure involves calculating a dif-
ference for each score. This difference is not the
difference between the score and the mean. Itis
the difference between the score and a provisional
mean. The provisional mean changes as the succes-
sive scores are entered. Program 1 shows the use of
the provisional mean procedure to calculate the
mean, sum of squares, variance, and standard devi-
ation for a set of data. A difference is calculated in
statement 60. The mean and sum of squares are
calculated in statements 70 and 80, respectively.

Program 1.

18 PRINT "ENTER NUMBER OF SCORES";
2@ INPUT N

3 FOR I = 1 TO N

4¢ PRINT "ENTER SCORE";I

5@ INPUT
68 LET D
78 LET M
88 LET S
9@ NEXT I
188 PRINT "MEAN = "; M

118 PRINT "SUM OF THE SQUARES = ";§
120 PRINT "VARIANCE = ";S/(N -1)

>

X -M
M + D/I
S + D*

(X = M)
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Order TOLL FREE 1-800-527-3135

= PO. Box 1166 * 16260 Midway Road
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ANNOUNCES

EM® for the SuperPET
| EM® is ANSI standard MUMPS
- - Make your SuperPET Super-Load
e - el

l. e

{in EM® and Dramatically Improve
eommadore  YOUI Programming Productivity

EM* is more than just a programming language. It is a well integrated data management system combining with one syntax what other operating systems would
call 1) an application programming language; 2) a job control language; 3) a linkeage editor; 4) a database management system; and 5) a communications
manitor.
PROGRAM MANAGEMENT:
EM*= provides all programming management facilities needed to manage programs and program files. Programs can be created, edited, cataloged and
debugged from within EM=. Programs can be as large as disk capacity. A resident algorithm rids memory of least frequently used variables and program
modules so that what you need off-disk normally resides in memory.
STRING POWER:
EM*= makes string handling easy with its extensive set of string operations and functions. Variable length strings can be used routinely without the obstacles
presented by most other programming languages.
PATTERN MATCHING:
EM*= can “filter” user input with a useful pattern matching that will result in fewer user or device errors. For example: dates, zip codes and names can
be tested for validity with a single statement.

0BALS:

EM*= obviates the need for traditional read and write operations on secondary storage devices by allowing data elements to be directly referenced as a
%?H)If '&Sébscrims: all the details of file organization and retrieval are handled by the system.

EM*® enables a programmer to associate timing constraints with several operations. This feature allows testing for terminal malfunctions as well as
prompting users in time -critical dialogue.

DATA BASE MANAGEMENT:

Sorts and merges are not necessary as EM* automatically stores data in a dynamically allocated balanced tree structure. Random access to any data item
requires at most three disk reads.

EM® UNMATCHED IN PROGRAMMING PRODUCTIVITY:

System houses that program in EM* (MUMPS) find that their costs are lower than those of their competitors using other languages. Fewer lines of code
are necessary per application. Dimension statements are not required. Subscripts may be alpha, numeric or any legal string. Data types need not be defined
and can change freely throughout as EM® can recognize when it is dealing with alpha, numeric, integer or floating-point data types. EM* gives the professional
programmer a full set of software tools designed for real-life tasks and problems he consistently encounters in the production and maintenance of application
software. EM® adheres rigidly to ANSI MUMPS standards, which make it transportable to larger processors manufactured by DEC, TANDOM, DATA
GENERAL, HARRIS and others. Additionally EM® gives the less-experienced programmer the tools to do a professional job on formidable programming
applications.

You may order EM® or SuperPET by calling ECLECTIC SYSTEMS toll-free at
1-800-527-3135 from 10 AM to 4 PM CDT Monday through Friday, or you can
order by mail using the form below. Texas residents call 1-214-661-1370.

ECLECTIC SYSTEMS CORPORATION
PO.Box 1166, 16260 Midway Road, Addison, Texas 75001

Here's my order for EM®@ $299 plus $3.75 for shipping and handling (UPS surface unless
specified otherwise). Residents of Texas, Louisiana, Oklahoma City and Tulsa, Oklahoma
must add applicable taxes.

[ My certified check or money order is enclosed.

O Please charge my VISA # or

MasterCard # Expiration date
Name Signature
Address

City State Zip
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13¢ PRINT "STANDARD DEVIATION = ";SQR(S/(N ~
S 12
14¢ END

Suppose that one wanted to calculate a Pearson
product moment correlation coefficient. This
correlation coefficient requires a sum of products
term. The sum of products term can be calculated
using modified provisional mean formulas. Pro-
gram 2 is a BASIC program for calculating the
Pearson product moment correlation coefficient.

Program 2.
1¢ PRINT "ENTER NUMBER OF PAIRS OF SCORES ~
LU
’
2@ INPUT N
36 FOR I = 1 TO N
4¢ PRINT "ENTER SCORES IN PAIR ";I
5@ INPUT X, Y
6@ LET D1 = X - M1
78 LET M1 = M1 + D1/I
80 LET S1 = S1 + D1*(X - Ml)
9@ LET D2 = Y - M2

199 LET M2 = M2 + D2/I

116 LET S2 = S2 + D2*%(Y - 2)

126 LET D3 = SQR(ABS(D1))*SQR(ABS(D2))
130 LET D4 = (X - M1)*(Y - 2)

149 IF D4 < @ THEN 170

156 LET G = 1

160 GOTO 186

IIATEET G = =1

18 LET S3 = S3 + G*D3*SQR(ABS(D4))

190 NEXT I

2@@ LET R = S3/(N*(SQR(S1/N))*SQR(S2/N))
219 PRINT "CORRELATION COEFFICIENT = ";R
220 END

Note that the mean of the X scores is calculated in
statement 70, and the sum of squares for the X
scores 1s calculated in statement 80. The mean for
the Y scores is calculated in statement 100, and the
sum of squares for the Y scores is calculated in
statement 110. The sum of products term is calcu-
lated in statement 180.

Once sum of square and sum of products
terms are mastered, accurate t-test and analysis of
variance programs can be written for microcompu-
ter systems.

The SM-KIT is a collection of machine language firmware programming and test aids for
BASIC programmers. SM-KIT is a 4K ROM (twice the normal capacity) which you
simply insert in a single ROM socket on any BASIC 4 CBM/PET—either 80 column or 40
column. Includes both programming aids and disk handling commands.

ERROR DETECTION: the SM-KIT automatically indicates the erroneous line and
statement for any BASIC program error.

LINE NUMBERING: the SM-KIT automatically numbers BASIC statements until you
turn the function off.

SCREEN QUTPUT: the commands FIND, DUMP, TRACE and DIRECTORY display on
the CRT while you hold the RETURN key (display pauses when the key is released).
Continuous output is selected with shift-lock.

QUTPUT CONTROL to DISK or PRINTER: in addition to displaying on the CRT, you can
direct output to either disk or printer.

HARDCOPY: allows screen displays to be either printed or stored on disk.

FIND: searches all or any part of a program for text or command strings or variable
names. Either exact search or wild card search supported.

RENUMBER: the SM-KIT can renumber all or any part of a program. The selective
renumbering allows you to move blocks of code within your program.

VARIABLE DUMP: displays the contents of floating point, integer, and string variables
(both simple and array). Can display all variables or any selected variables.
TRACE: SM-KIT can trace program execution either continuously or step by step
starting with any line number. Selected program variables can be displayed while
tracing.

DISK COMMANDS: asinDOS Support (Universal Wedge), the “shorthand” versions of
disk commands may be used for displaying disk directory, initializing, copying,
scratching files, load and run, etc.

LOAD: SM-KIT can load all or part of BASIC or machine language programs. It can
append to a program in memory, overwrite any part of a program, load starting with any
absolute memory location, and load without changing variable pointers.

MERGE: allows merging all or any part of a program on disk with a program in memory.
SAVE and VERIFY: SM-KIT provides one step program save and verification. It also
allows you to save any part of a program, or any address range.

DELETE: allows any program segment to be deleted.

REPEAT KEYS: allows repeating functions if not already available on specific
PET/CBM model.

252 Bethlehem Pike
Colmar, PA 18915

Developed by (and available in Europe from) SM Softwareverbund-
Microcomputer GmbH, Scherbaumstrasse 29, 8000 Munchen 83, Germany

SM-KIT

for Commodore Computers

A Programming Productivity Tool

A 4K ROM with both
programming and disk
handling aids.

215-822.7727 A B Cumputers




Peripherals FANTASTIC PRICES!

Unlimited..- OUR FAST SERVICE, PRODUCT

SELECTION AND OUR CUSTOMERS’
SATISFACTION MAKE US #1.

ZENITH EPSON PRINTERS

Z-89-48K MX-80 w/Graphics CALL
Z-90-64K E?O MX-80 FT (Friction + Tractor) CALL
Z-19 Terminal y MX-100 (15" Carriage) CALL
Z-121 Monitor 12 Call for prices on

Ribbons, Cables and Interfaces

ATARI COMPUTERS

NEC-PC 8000

Atari 800 16K Series Microcomputer

Atari 400

Atari Interface Module

: : : PC-8001A Computer w/32K
Atari 810 Single Disk PC-8012A w/32K + Exp. Slots
Atari 830 Modem PC-8031A Dual Mini Disk

2 SEmey PC-8032A Add-on Mini Disk
S?afﬂg;gz:s Call for Software Prices

16K Mem. Exp. for Atari
32K Mem. Exp. for Atari

— FOR THE LOWEST
7710/30 Spinwriter R/IO CALL P R I C E CA L L
7720 Spinwriter KSR CALL

3510/30 Spinwriter RIO CALL TO L L F R E E

NEC DOT MATRIX
PC-8023 $474

Call for prices on ribbons, etc. 1 -800-343-41 1 4

MORE PRINTERS ORDERING INFORMATION

Anadex 9500/9501 Our order lines are open 9AM to 6PM
Anadex DP-9000 EST Monday thru Friday. Phone
Okidata Microline 82A orders are welcome; same day ship-
Okidata Microline 83A ment on orders placed before 10AM.
Okidata Microline 84 Free use of Mastercard and VISA. Per-
Tractor (OKI 80 + 82 only) sonal checks require 2 weeks
Diablo 630 clearance. Manufacturer’s warranty
included on all equipment. Prices sub-
MONITORS ject to revision. C.0.D.’s accepted.

Sanyo 12” GRN Phosphor

Sanyo 12" Black + White For service, quality and delivery call:

Amdek 12” 300 GRN Phosphor

:mge:g” go:or: PERIPHERALS UNLIMITED
mde " Color Il

NEC 12” GRN Phosphor (617) 655-7400

NEC 12" Color 62 N. Main St.» Natick, MA 01760
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A Monthly Feature

Learning With
Computers

Glenn Kleiman
Teaching Tools: Microcomputer Services
Palo Alto, CA

As another school year begins, the “old-timers”
among users of personal computers can look back
and remember the early days, fondly recalling
their 8K PET computers with small keyboards and
built-in cassette recorders, TRS-80 Model I com-
puters with 4K of RAM memory, and early Apple
II computers with cassette recorders and Integer
BASIC. Those who were among the first to use
personal computers in schools may be celebrating
their fifth year of computers in their classrooms.

Personal computers in education have come a
long way in five years. Floppy disk drives, dot
matrix printers and color monitors are now com-
mon in many schools. Hard disks, network systems,
letter quality printers and modems are found in
some. Improved versions of BASIC have been
developed and LOGO, PILOT, Pascal, FORTRAN,
FORTH and other languages are available for
some personal computers. Even the manuals have
improved tremendously. How many of you recall
the first manuals (in some cases, better called pam-
phlets) that provided all the available information
about the early personal computers?

Most importantly, significant advances have
been made in educational software. Gone are the
days when any program that did not crash was
considered acceptable. Educational software is now
expected to be user friendly, to make good use of
the interactive, graphics and sound capabilities of
the computer, and to follow principles of effective
pedagogy. Educators are beginning to expect not
just single programs, but courseware packages —
sets of programs combined with written aids for
teachers and students.

In addition to computers’ becoming a wide-
spread tool for teaching and learning, computer
science 1s joining chemistry, biology and physics as
a standard part of the curriculum in many schools.

It has been a remarkable five years since the
first completely assembled personal computers
became available. Exciting advances continue to be

made — video disks interfaced to computers, com-
puter speech synthesis and speech recognition,
computer aids for handicapped individuals, more
powerful computer systems at lower prices, ad-
vances in computer graphics and music, color
printers, more extensive information and com-
munication systems, new languages and more.

Of course, it hasn’t all been smooth sailing. All
of us who ventured into the world of computers
have experienced disappointing software, in-
adequate documentation, incompatible compo-
nents, service and supply problems, and other
difficulties. Some educators have run into difficul-
ties using computers and, unable to get the support
they needed from colleagues, computer dealers or
others, became frustrated and gave up. There are
classrooms in which a computer sits unused in the
closet. But there are many more classrooms in
which teachers and students are eager to learn
about and use computers. :

A Practical Guide To Computers In Education

A book designed to help teachers get started using
computers has recently been published. It is called
Practical Guide to Computers in Education and is writ-
ten by Peter Colburn, Peter Kelman, Nancy
Roberts, Thomas F. F. Snyder, Daniel H. Watt and
Cheryl Weiner (Addison-Wesley, $9.95). A practical
guide is much needed, and this one was produced
by a group of experienced educators, computer
users and writers.

The Practical Guide to Computers in Education
contains eight chapters plus sections describing the
different brands of computers, a list of suggested
readings, an extensive list of resources for educators
and a short glossary. Itis a very practical book,
containing descriptions of experiences of many
educators who are already using computers.

Chapter 1 is entitled “The Computer Goes to
School.” It raises the important question: “Will
computers transform the schools?” The authors
present both positive and negative arguments. The
positive arguments point to the diverse capabilities
of computers and their currently successful use in
schools. The negative arguments focus on the
problems that some have experienced with com-
puters and on the fact that many educators do not
have sufficient training to make good use of com-
puters. Those who take the negative position typi-
cally view computers as the latest educational fad,
likely to soon go the way of the New Math.

The authors of Practical Guide to Computers in
Education try to present a balanced perspective.
They don’t believe computers can replace teachers
or make schools obsolete, but they are certain that
the widespread use of computers in society will
affect schools. They have mixed feelings about
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whether the effects will be good or bad. When
feeling optimistic, they expect (among other effects)
that computers will promote active, creative and
individualized learning, and provide an antidote to
many of the ill effects of television. When feeling
pessimistic, they fear that the prevalence of com-
puters in society may result in “more resistance to
learning and more truancy from schools which
cannot provide the immediate excitement of com-
puter games.”

Subculture Of Educational Computing

I share the view that computers have the po-
tential for both positive and negative effects upon
schools. However, 1 strongly disagree with the
authors when they write: “Unfortunately, there
appears to be little we, as educators, can do about
such computer fallout in the schools except to
prepare ourselves and our students for the possi-
bility of it occurring.” I believe there is much to be
done by all of us who are concerned with education.
We can make good use of the educational potential
of computers and prepare students for a more
computerized society. We can develop high quality
software or help others do so. We can use computers
to help in mainstreaming handicapped students.
The authors of Practical Guide to Computers in Edu-
cation seem to assume that educators must play a
passive role in determining the future of schools.

The rest of Chapter 1 introduces some key
terms and presents “a brief tour of the subculture
of educational computing.” The tour consists of
descriptions of real teachers and students using
computers in various ways. These vignettes provide
valuable insights into the possible benefits and
agonies of using computers. Similar vignettes
appear in other chapters and comprise one of the
strong features of this book.

Chapter 2 covers the myriad ways computers
can be used in education. It begins with Computer
Assisted Instruction, which is subdivided into drill
and practice, tutorials, demonstrations, simula-
tions and instructional games. It then goes on to
Instruction/Learning Tools, subdivided into word
processing, numerical analysis (e.g., VisiCalc), data
processing (including accessing information from
data bases such as the Source), instrument moni-
toring devices (for using computers in science
labs), graphics and sound. The next section discus-
ses Computer Managed Instruction — systems
designed to measure and keep track of student
performance and automatically present a sequence
of lessons. Then the merits of teaching program-
ming and computer literacy are discussed. I would
have liked to see more information about graphics
and programming, but overall this is a solid chapter
with a great deal of useful information.

Chapter 3 is on “Bits and Bytes.” It introduces
many of the key terms and describes the parts of a
computer system. However, it does not attempt to
convey much understanding of how computers
work and how they can be programmed to perform
such a variety of functions.

Chapter 4 covers “Choosing Your Computer
System.” The authors take an approach with which
I agree completely. They advise you to start by
deciding how you want to use computers and
checking into the availability of suitable software.
Only then can you select a computer system that
will meet your needs. They discuss five categories
of computer systems: hand-held computers, cas-
sette based computers, floppy disk based com-
puters, hard disk based computers and resource-
sharing networks. I noticed only one practical
point that was neglected. Much software is available
only on floppy disks and is protected so it cannot
be copied. This often creates problems for people
with hard disk systems — they may be unable to
transfer desired software from a floppy disk to
their hard disk.

Chapter 5, “Choosing Educational Software,”
starts out warning about the lack of quality software.
Although I have seen my share of atrocious soft-
ware, I feel that the authors are more negative
than is warranted. The software available now is
far superior to that available just a year or two ago,
and I expect it will continue to improve.

Once past the negative introduction, this is an
excellent chapter. It presents a detailed set of
guidelines for evaluating software. The guidelines
cover program content, pedagogy, program opera-
tion and student outcomes. More specific questions
to consider are given under each category and
examples of existing programs are described. 1
noticed only one gap worth filling. The authors
discuss the important area of what type of feedback
the computer provides to the students. However,
they limit their discussion to right/wrong and rein-
forcing feedback, neglecting to discuss the value of
remedial feedback — feedback which helps the
student understand and correct his mistakes, not

just know whether he was right or wrong.

Chapters 6 and 7, “Introducing Computers
into the School™” and “Integrating Computers into
the School,” will be very useful to many educators.
Sections cover acquiring computers, funding,
preparing teachers and administrators, locating
computers in the school (e.g., spread among class-
rooms or in one central room), and providing the
basic information needed in a computer facility.
These chapters are based upon the experiences of
many educators and should be read by all who are
introducing computers into schools.

The final chapter is entitled “Issues and
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Choices in Educational Computing.” It first gives a
brief history of computers in education, going back
to the 1960’s when talk of a forthcoming computer
revolution in education was first heard. The authors
then raise important questions for the current
period of computers in education. These include:
Where will good software come from? How will
teachers get the needed training? Is the available
hardware adequate? What kinds of social and
educational changes might result from computers
in the schools? The chapter ends with descriptions
of four possible futures: computers turn out to be
another educational fad; education becomes more
centralized and systematic through the use of
computers; schools become irrelevant; and
educators become comfortable with computers and
make good use of them.

The book also contains a large section on
resources for educators. This 48-page list was
compiled by Newton Key of Intentional Educations,
and it will be updated in the 1983 Classroom Computer
News Magazine Directory of Educational Computing
Resources. Among the listings included are soft-
ware directories and catalogs, associations, periodi-
cals, resource centers, user groups and other
sources of information. This is a valuable resource
list. However, it will become dated quickly and
annual updates are essential.

I recommend Practical Guide to Computers in
Education to every educator who is starting to use,
or considering using, computers. The chapters on
evaluating software and introducing computers
into schools, the real-life vignettes throughout the
book, and the resource list and bibliography are
especially valuable.

However, I have one general criticism of this
book (in addition to the quibbles discussed above).
[t is, in many sections, negative in tone and short-
sighted. I suspect the authors are over-reacting to
those who claim that computers will cure all that
ails education. Certainly, computers are not a
panacea and a practical guide should be honest
about the difficulties one may encounter. But I
believe a book of this sort should also convey an
understanding and appreciation of the potential of
computers, and it should encourage educators to
explore the ways computers can be used.

The authors limit themselves to describing
existing software, without acknowledging recent
improvements or looking ahead to what will be
available soon. Little is said about computer
graphics or music, two areas in which some excellent
innovative software is already available. They
mention the Source, but fail to convey the excite-
ment of having enormous amounts of information
readily accessible from your classroom or home.
Nothing is said about the potential of video disks,

computerized speech synthesis or speech recogni-
tion. They also neglect the ways computers will be
able to aid handicapped students, such as automatic
readers for the blind.

Perhaps the authors tried to limit the book to
what is immediately practical for educators. How-
ever, with the rapid pace of change, what was not
practical when the book was written may well be
practical by the time many educators read it.

Software Catalogs
There is a lot of educational software available, but
it is often difficult to find what you need and even
more difficult to know whether it is worth pur-
chasing. Several companies have put together
educational software catalogs which should be very
helpful. All the companies listed below have re-
viewed the software in their catalogs and, better
yet, will allow you to return software within 30 days
of purchase — a risk-free way to check whether a
particular program meets your needs. All of these
catalogs include Apple, TRS-80 and PET software
for grades K-12, as well as books and computer
supplies. Some also include software for Atari and
TI computers.

K-12 Micromedia. P.O. Box 17, Valley Cottage,

NY 10989, 914-358-2582.

Scholastic Microcomputer Instructional Materials.

Scholastic, Inc. 904 Sylvan Ave., Englewood

Cliffs, NJ 07632, 800-631-1586.

. L. Hammett Microcomputer Catalog. Hammett

Place, Braintree, MA 02184, 800-225-5467.

Opportunities for Learning Calalog. 8950 Lurline

Ave., Chatsworth, CA 91311, 213-341-2535.
Periodicals on Computers in Education
There are now many periodicals on computers in
education. Each of the following contains a variety
of articles, announcements about new hardware
and software, software and book reviews, and
other information of interest to educators. Most of
these have been publishing a short time and con-
tinue to change and develop. Judging from the
past year, I recommend Electronic Learning and
Classroom Computer News most highly, but all of the
following have been useful.

Classroom Computer News. P.O. Box 266, Cam-

bridge, MA 02138, 617-923-8595.

Electronic Learning. Scholastic, Inc. 902 Sylvan

Ave., Englewood Cliffs, NJ 07632. :

Educational Computer Magazine. P.O. Box 535,

Cupertino, CA 95015.

Electronic Education. Suite 220, 1311 Executive

Center Drive, Tallahassee, FLL 32301.

The Computing Teacher. Dept. of Computer and

Information Science. University of Oregon,

Eugene, Oregon 97403, (@)
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Book Review:

Understanding
Computer
Science

Louis F. Sander
Pittslourgh

I picked up Understanding Computer Science while
waiting in line at Radio Shack, and I couldn’t put it
down. Having brought it home and read it from
cover to cover, I'm convinced that it’s a little-known
treasure that IJCI(mgs on every computer owner’s
bookshelf. This book is an inexpensive overview of
all the major areas of computing, written at a level
which any interested person can understand, and
the information it contains is perfectly packaged
for home computerists. It is an ideal guide to self-
paced individual learning of computer subjects.

The book was designed to build understanding
step-by-step, and it succeeds. The first chapter
reviews the development of computer hardware
and software from the abacus to the microcompu-
ter, and provides a non-technical background on
the state of solid state technology. It familiarizes
the reader with elementary terms and concepts,
and charts the place of the personal computer in
the world of the 1980’s. Like all the subsequent
chapters, this one concludes with a multiple-choice
self-evaluation quiz. The questions are straight-
forward and there is an answer key in the back of
the book.

The World Beneath The Keyboard
The &;e(‘()nd chapter, “Computer Architecture and
Hardware,” builds on the foundation laid by the
first, prov 1(11!10 a demystifying tour-de- force of
busses, logic gates, binary numbers, and the other
structures of the world beneath the keyboard. The
secrets of tape and disk recording are also revealed
here, and all of this is done with a minimum of
jargon and a maximum of clarity. This (hdl)l(_‘
alone is worth the price of the book, but there’s lots
more to follow!

The “Programming” chapter starts with simple
definitions, continues with examples of flow-
charting and program design, and ends with a
discussion of coding, translating, and debugging.

The “Languages” chapter gives an overview of
BASIC — examples of some of the statements, a
sample program, rules for evaluating expressions,

etc. There’s nothing remarkable here for the COM-
PUTE! reader who's past the beginner stage, but it’s
a good review of what BASIC is all about. What is
remarkable is the rest of the chapter. It gives us
similar, clear overviews of PASCAL, FORTRAN,
COBOL, and PL/1. Did you ever wonder what
these languages look like? Here’s an excellent place
to find out.

There are other chapters on Operating Sys-
tems, Resource Management (in large systems),

Data Structures, Language Translators, and Sys-
tems Analysis. All are well-written, all are informa-
tive and useful. A v iew of the future of computers,
a four-page glossary, and an excellent index com-
plete the book.

Understanding Computer Science is a unique and
valuable one-stop source of general information on
computers. In a field where detail can overwhelm
the beginner (and almost always (lues) this book
offers a clear and understandable view of the big
picture. In a field where even the expert can get
lost in details, this $3 volume is an excellent
overview.

L"nrz'r'rs'fr.'mlhur('umprm'r Science, by Roger S. Walker,
l)evelopcd and published by Texas Instruments I .earn-
ing Center. Distributed by Radio Shack (#62-1383). 267

pages, $2.95. ()

Your Desk!

Put your Commodore computer
~ ina desk of its own.

Desk System
interlink )
Interlink, Inc.

‘Box 134

Berrien Springs, Mi 49103
(6‘18} mmos
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Review:

Flex File:
A PET Data
Base Manager

Dongald C. Johnson
Renton, WA

Recent involvement with automatic test equipment
has introduced me to a programming technique
referred to as application programming. Application
programming is very user oriented in that the
operator initially defines his/her program needs by
answering a series of computer screen prompts.
Based upon the answers provided, the main pro-
gram writes a second program that is tailored
specifically to the user’s needs. This affords a user
the opportunity to design or truly create a custom
program. Flex-File is such an application program.

~ Immediately upon receiving a program, I
generally load the disk and run it. I tend to leave
the instruction manual for assistance during periods
of confusion, or as required reading during my
next bout with the flu. However, Flex-File
documentation, consisting of 36, 8'2 x 11 pages of
operational instructions, is actually a series of mini-
lessons to be used with the sample inventory file
provided on the disk.

Features

Filed data is handled via a keyed random access
method. This allows for any and, if desired, all
data fields to be designated as key fields.

The record size is limited to 250 characters;
however, the number of records you can generate
is limited only by the amount of storage space
available on your disk system. Defined field lengths
may be varied from record to record. Using a
standard mailing list format, 1,000 records can be
handled. Almost three times as much data can be
handled if you are fortunate enough to own an
8050 drive.

All operations are menu driven. General com-
mands such as add, delete, change, transfer, key
(change), and exit perform as expected. An inter-

esting feature incorporated in the file maintenance
routine is the ability to scroll forward or backwards
through the file.

Two available commands not normally found
on many data base programs are BROWSE and
USER. Exercising the BROWSE command provides
a quick review or comparison of any two fields of
data, i.e., the primary keyed field and the selected
browse field. This function allows a cursory review
of selected data fields without commanding total
record recall. From a programmer’s (or hacker’s)
standpoint, the program is very friendly. Menu
space has been provided for a user’s routine. There
are no protection securities which prevent modifi-
cations. In fact, user modifications are encouraged.
A special section of the documentation provides
important information to allow program changes if
desired. Additionally, a complete list of program
variables is provided.

The author has provided two very powerful
operations that are normally optional modules
with other data bases. A full function math/
calculating capability and a field-selectable, inte-
grated mailing list routine enhance the flexibility
of the system. Any column of numeric data may be
mathematically processed with other columns. As a
result, you can print averages, sub-totals, totals,
ratios, etc. In fact, you can manipulate numeric
data with +, -, x,/, % and log/trig functions.

Another handy feature of Flex-Fileis its random
access to sequential file conversion ability. This
allows the user to transfer in or out formatted data
to other programs. For example, Flex-File compiled
data may be transferred to a word processor for
form letter generation, or inventory data can gener-
ate re-order forms using your word processor.

Considering the tremendous flexibility of Flex-
File, the documentation could have been expanded
to include other examples of interfacing with word
processors, program listings, or su ggestions for
various professional applications. This is really a
small criticism of such a powerful program
though.

Michael Riley has developed an excellent,
professional data base program that contains many
features — too many to cover in a short review.
Suffice it to say that you can spend much more for
a high quality data base, but it’s doubtful you will
find the flexibility of an application program such
as Flex-File.

Flex-File

AB Computers

252 Bethlehem Pike

Colmar, PA 18915

$80.00 ©
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Reviews:

Moonbase lo
And Space Ace
For Alari

Tom R. Halfhill
Features Editor

Moonbase lo is an arcade-style space game — actually
a combination of three games — inspired by the
recent flights of Voyagers 1 and 2 to ]upil(" The
“lo” (pronounced “eye-oh”) in the game’s title
refers to one of the four m: jjor moons of the solar
system'’s largest planet. Since Jupiter was discovered
to be a huge ball of inhospitable liquids and gases
unsuitable for landings, this game uses the moons
lo, Europa, and Ganymede as moonbases for your
spacecraft.

This choice of bases, however, has upset the
local bug-eyed populace. (Can you blame them?
They were ])1()]) ibly never even consulted for the
environmental i impact statement.) Determined to
send you back where you came from, or destroy
you in the process. the aliens launch swarms of
ships to battle your probe.

Audio Effects

Moonbase Io is a one-player game available on disk
or cassette and requires 16K RAM and joystick. It
also requires fast coordination and is suitable for
all but the voungest children.

One extraordinary feature of this game is its
use of the Atari’s mpdbl]m to sync hmm/c the
screen with a soundtrack on cassette tape. Both the
cassette and disk versions include a soundtrack
tape that is snapped into the Atari Program Re-
corder when the game starts. The PLAY button is
left on, and the program starts and stops the tape
at appropriate moments. The first time you pl;l\'
Moonbase Io, you get a long briefing on vour mission
from your superiors on E dllh \Iedlmlulc the
screen (]l‘\])l‘l\ SAacC ()”ll()l rooi1n, a ')IIH\ I()})Ul. dn(l e
window through which moving stars are visible.
After receiving all your instructions (including a
warning that the aliens are suspected to be un-
friendly), you hear a countdown and blast-off,
complete with sound effects and Cape Canaveral
background chatter

Because this inital briefing takes several mi-
nutes, there’s a shortened version on Side B of the

cassette which starts at the countdown for sub-
sequent games. At various points during the game,
during breaks between the three levels, the tape
comes on again with additional messages. And if
you make it past all the levels, you even get a con-
s.;ld[u]drm y speech from the President of the Earth
Federation.

This is the first time I've seen a soundtrack
with a game program, although they are often
used with Atari educational software. It’s a good
concept, and a laudable attempt to take advantage
of all the machine’s (.1])K1l)1hlles However, some
players, caught up in the intensity of Moonbase Io,
may be frustrated by the procedure necessary to
restart everything after a sudden explosion prema-
turely ends the game.

Besides the soundtrack, programmer John
Konopa has used other Atari features to good
advantage, too. The machine language program is
fast and incorporates player/missile graphics, rede-
fined characters, fine scrolling both vertically and
horizontally, and well-executed sound effects from
the Atari’s four voices.

Moonbase Io is really three games in one, with
two distinct phases. To secure each of the three
moonbases, the player must pass a docking phase —
impeded by flocks of aliens — and, if successful,
transport to the surface of each moon for a phase
which involves de icndmg the base against more
formations of fast-moving enemies. In addition,
there are seven skill levels, from Novice to Galactic
Wizard, with variations in scoring and availability
of reserve ships. Some “hidden features” are also
promised, although I never managed to survive
long enough to experience them. Overall, Moonbase
Iois a challenging arcade-style space game.

Space Ace

Like Moonbase Io, Space Ace is another fast-action,
arcade-style, space warfare game for one player. It
comes on tape or disk, requires 16K, a joy stick. m(l
the reaction instincts of a pro hockey goalie. It's
suitable for all but very voung (ll]l(ll(‘n and is
aimed at the video game addicts among us.

Space Ace starts you off at the bottom of the
screen with a Hl)glLCShli) maneuverable in all eight
directions with the joystick. The movement is
smooth — play er/missile (Jt.lplnu 1s obviously used
here —and l)lcssmg the trigger button fires up to
two shots at a time.

Programmer Greg Young makes good use of
fine vertical scrolling to move a star flel(l down the
screen, creating the 1]|usmn of forward travel. This
travel i1s not unobstructed, however, since your
path is blocked by increasing numbers of asteroids
(redefined characters). Bl‘tsnng a path through the
rocks isn’t too hard, at least at the outset, but a
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number of other twists are thrown in as well.

First, there are the “space vortexes.” These are
whirling player/missile shapes which look some-
thing like runaway blades from an old-style push
lawnmower. The vortexes drop down the screen at
you — they seem to know where your ship is —and
cannot be destroved, only ey vaded. Dodging them

can be hazardous, lhough since in your Imxte you
often collide with stray asteroids.

Then there are the “Silurian space bombs,”
small objects which traverse the top of the screen
until crossing above your ship. These things defi-
nitely know where you are. With a terrifying shriek,
they pluns_'(‘ downward faster than you can see.
Unless you dodge at ]usl the right moment, or get
off a lu(L\ shot, you've had it.

%5 if these hazards weren't enough, occasion-
ally a “space-mine field” stretching all the w ay
across the screen descends upon your craft. You
either blast a path through the mines or get trapped
against the bottom of your TV.

And finally, at odd intervals, a “master Silurian
warship” crosses the top of the screen. This w arship
unleashes a hail of missiles with deadly accuracy
and can only be destroyed by hitting its central

“atomic drive core” — not a large target.

Despite all this activity, S/muulrr 1s very fast
and smooth and makes extensive use of the Atari
graphics and sound effects. There are multiple
difficulty levels, and you can choose to receive a
bonus ship every 1,000 points. I recommend this
option for survival, especially since the scrolling
asteroid clusters seem to speed up at 1,000-point
intervals. Also, the “Training” level is fairly easy
and suitable for children.

There is no pause between the destruction of
one of your ships and its lc'p!(uumnl with another.
This happens so quic kly that sometimes the same
asteroid cluster which knocked you off the first
time gets your new Hill[) as well. However, it is
])msll)l(, to freeze all action on the screen at any
time by pressing any key — if you can remember to
do it in the heat of combat.

Fans of arcade-style games should find Space
Ace both well-executed and ch: lenging.

Moonbase lo
Program Design, Ine.
11 Tdar Court
Greenwich, CT 06830
829 95 Diskl1 ape

Space Ace

London Software

374 Wildwood Avenue
Piedmont, CA 94611
$29.95 DiskITape
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[ ] Chapter 1: Getting Started

COMPUTE!s
First Book Of VIC

The newest title in COMPUTE!s First Book series...

Our First Book of VIC contains the best of our VIC articles and applications
published since the summer of 1981. In one convenient spiral bound volume,
you'll find approximately 200 pages of information.

[ ] Chapter 4: Color and Graphics
[ ]Chapter 5: Maps and Specifications

[ ] Chapter &: Diversions — Recreation
and Education

[ ] Chapter 3: Programming Techniques

In addition to material previously published in COMPUTE!, several of the articles
and programs including a screen print program, append, tutorials on screen
formatting and keyboard input and others, are being published for the first time.

Reserve your copy of COMPUTE!’s First Book Of VIC today by calling TOLL FREE:

800-334-0868

In NC Call 919-275-9809

$12.95 plus $2.00 shipping and handling. MasterCard, Visa, and American Express accepted, or
send your check or money order to: COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403.
Shipment of orders to begin late August. US funds only. Foreign orders add $4. OO for air mail,
$2.00 for surface delivery.

[ ]Chapter 6: Machine Language
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Review:

VIC Invaders

With three VIC versions of the
venerable computer game “in-

Harvey B. Herman
Associate Editor

Here is his summary of the relevant features of each program:

vaders,” how can an invader
aficionado (and there are still lots VICVADERS ALIEN BLITZ VIC AVENGER
of them around) make the proper | . .. G o eartriiee
choice? It seemed to me that it Colocs VAL s blueikiie Viiions
would be helpful to have a sum- Skill Levels 1 10 1
mary of the characteristics of each | Number of Aliens 40 40 50
of these three programs. The Points per Alien 5 10-30 10-30
b . 1 Mystery Ship Points 10-80 100 50-300
prospective owner then woulc S
Base/Ship Size large small large
have more of a chance to make an Pases 3 3 3
informed decision. Points for Bonus 1000 1000 1500
I do have a problem. The Continuous Fire no no no
invaders seem to get me before Ins.trucuons : no no/sample game yes/sample game
- Siae Adjustable Display no no yes
any of the advanced features i soaa S50 o0
come into pla\ Luckily, a friend £
of my son is a super player and Price $9.95 $24.95 $29.95
was able to give the programs a Vendor Skyles Electric ~ Tensor Technology Commodore
good test. (@)

/

VIC-20
BUSINESS & HOME
SOFTWARE

50 CASSETTES
only $8.95-$29.95
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VIC 20/PET/CBM OWNERS

WALLBANGER - Blast your way through the
dodge'm, blast’'m, and attack modes. If you
destroy the bouncing balls before they destroy you,
the walls close in for the next round. Wallbanger is
written in machine language, has great sound, and

encourages complex strategies.

CASS/5K/VIC 20/CBM BD32
CASS/BK/40 COL SCREEN/OLD-NEW ROMS/FATFORTY « « » s1 5-00
[CALIF. RES. ADD 6% SALES TAX)

MILLIPEDE - Exterminate the oncoming millipedes

your and fleas as they descend through the mushroom
“M -z i natch. Blast giant bouncing spiders before they
difiirame nounce on you. Shoat a milipede in the body and

wadew ) ut wdrdd

suddenly two millipedes descend toward your ship.
Millipede is written in machine language, has

excellent graphics. and great sound.
CASS/5K/VIC 20/CBM BL32
CASS/8K/40 COL SCREEN/OLD-NEW ROMS/FATFORTY . .« . 51 5-30

(CALIF. RES. ADD 6% SALES TAX)
Write for FREE game details:
ON LINE SOFTWARE
P.0.BOX 204949
ORCUTT, CA 83455

FREE CATALOGS

o

TSASA
2 ChipleyRun
W.Berlin NJ.
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WARNING! These games cause high panic levels!
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This month we conclude our overview of one of Commodore’s new computers with game programming examples
and the latest news on the software and peripherals soon to be available for the Commodore 64.

Sprite Graphics And
Sound Synthesis
On The Commodore 64

Tom R. Halfhill
Features Editor

Sometimes those shiny new shoes you buy wind up
feeling like concrete blocks after a few hours’ wear.
Or those fancy stereo headphones turn into a vise
by the end of one album.

My first few hours with a prototype Commo-
dore 64, however, led me to believe it will be a
comfortable computer. The manual is coherent,
the keyboard is friendly, the full-screen editing is
fun. Now that manufacturers are not mer ely selling
computers to experienced users, but are also
pushing them as home appliances to the wary
masses, nothing less will do anymore. Someone
with no previous experience on Commodores (or
new to computing entirely) will quickly feel at
home on the 64.

Not that the Commodore 64 is easy to master,
or that its User’s Guide is the ultimate reference
book. Quite the contrary. My first real contact with
the 64 at Commodore International’s headquarters
near Philadelphia reveals it to be a computer of
formidable complexity — and flexibility — that will
keep magazine writers and aspiring book authors
busy for a long time explaining its inner workings.
But while mastery may be elusive, familiarity is not.
It's quite possible, at a first sitting, to be manipu-
lating sprites and shaping envelopes.

Color Facilities

Sprites? Envelopes? Relax. The Commodore 64’s
advanced features take a little explaining, but are
easy to grasp.

Let's start at the beginning. First, the 64 should
be available in small quantities at Commodore
dealers by the time you're reading this; Commodore
predicts pm(luclmn of 15,000 to 20,000 units a
month by late 1982. The $595 computer comes in
the same compact plastic case and has the same
keyboard as the $299 VIC-20. The 64 plugs into

any color (or black-and-white) television via its
built-in RF modulator, and upon power-up tells
you that 38,911 bytes of Random Access Memory
(RAM) are available (52K for pure machine lan-
guage programming).

The screen is light blue surrounded by a darker
blue border, and characters appear as dark blue.
The characters are a bit hard to see against the
background, and most people change them to
white by holding down the control key (marked
“CTRL”) and typing “1”. You can change the
characters to any of 16 colors this way with the
CTRL and numeric keys. And by inserting color

.control numbers (given in the manual) into two

memory locations with the BASIC command
POKE, you can also change the screen border and
background to any of these 16 hues. It's the cheapest
way of getting a green-screen you'll ever see.

The manual, which doubles as an elementary
self- 1Cd(lunq guide for BASIC programming, steps
the first-time user through these kinds of basic
concepts with readable explanations and easy-to-
follow examples. Early on, it shows how to load
and save programs with disks and cassettes, so
people who are not interested in programming are
spared wading through swamps of murky text.

The computer has other features in line with
this philosophy, such as a two-key “warm start”
which clears everything except the program in
RAM, and supposedly makes the computer un-
crashable. (I say “supposedly” because I managed
to rise to the challenge by inadvertently — and
irretrievably — crashing the 64 within an hour,
mystifying the Commodore people present. They
suggested it might be a bug in the prototype, but
not production, models. Oh well, nobody’s
perfect.)

Anyway, for the programmers among us, rest
assured the 64 will be a hacker’s machine too.
Impressive screen displays can be created with 16
simultaneous colors and the high-resolution 320-
by 200-dot graphics mode. The screen editing



ranks with the best, and nearly all BASIC key-
words and commands can be abbreviated merely
by shifting the second letter as on other Commo-
dore products.

Sprite Graphics

But the real power of the Commodore 64 lies in its
more esoteric features: sprite animation and sound
synthesis.

“Sprites” also are known as “MOBs” (for Mov-
able Object Blocks) and “player-missiles” (in Atari
parlance). Basically, a sprite is a graphics block
corresponding to a block of memory which the
programmer can sculpt into any shape and move
around on the screen. This movement can be
extremely smooth and fast, and is independent of
other sprites or of objects drawn on the screen the
usual ways.

Sprites can be made to pass in front of or
behind other sprites and screen shapes, simulating
three dimensions. The computer also detects colli-
sions between sprites and other objects, so pro-
grammers can trigger explosions or other effects
(sprites are usually used in games). Until now, this
very powerful feature was available only on Atari

EXPAND

YOUR

VIC-20

for only

55995

THIS NEW
CARTRIDGE
EXPANDER BOARD
PLUGS INTO THE SINGLE EXPANSION PORT
OF THE VIC-20, AND PROVIDES THREE
SWITCHED EXPANSION PORTS FOR SELEC-
TIVE OR SIMULTANEOUS USE OF ANY VIC-20
CARTRIDGES. ADD MEMORY, PROGRAMMERS
AID, SUPER EXPANDER, GAMES, WORD
PROCESSOR, OR WHATEVER YOU CHOOSE.
SEE YOUR DEALER OR ORDER FROM:

Fl PRECISION TECHNOLOGY, INC.
T COMPUTER PRODUCTS DIV. a6
l 2970 RICHARDS ST. VISA

(801)487-6266 SALT LAKE CITY, UTAH 84115 M/C

NEW COMMODORE 64/
VIC-20 ADD-ONS

CX-6401 SERIAL PORT PRINTER
INTERFACE

The CX-6401 allows the new Commodore 64 or
VIC-20 computers to use ANY type of standard
parallel interface printer. The interface connects
tothe SERIAL PORT/BUS on the computer, NOT
the user port! This allows the user port to remain
open for use by a MODEM or RS-232C peripheral
device.
* Eliminates hand shaking problem of RS-232C
cartridge.
Mode switch to correct ASCII problem.
No expensive RS-232C cable necessary.
Lower cost than RS-232C type hook-up.
Allows use of lower cost parallel type printers.
No external power required
Allows use of multiple printers
Unused user port lines available for external
usage
The CX-6401 comes standard with a 6 ft serial
bus cable and connector for direct connectionto -
the Commodore 64 or VIC-20. In addition the
CX-6401 has a 1 ft parallel cable for connection to
the printer. Installation is simple. Just connect
each connector to the appropriate unit and it is
ready to operate. $89.95

CX-6402 RS-232C SERIAL INTERFACE

The CX-6402 allows the new Commodore 64 or
VIC-20 computers to use any type of RS-232C
serial interface printers; modems; etc. The inter-
face connects to the user port. The CX-6402 is a
complete RS-232C Interface, having the features
and levels required to interface ALL RS-232C
devices. Best RS-232C Interface on the market.
* Allows full utilization of all eight active ‘“*hand-
shaking’’ RS-232C signal lines on the VIC-20
and Commodore 64. Works with ALL RS-232C
devices and peripherals. Competitors supply
only 3 lines. Some RS-232C devices (printers,
modems, etc.) require all 8 lines.
Full RS-232C logic levels
Does not require external RS-232C cable.
Operates at all VIC-20/Commodore 64 baud
rates
No external power required
The CX-6402 comes ‘‘ready to use’’ and easy to
install. In addition the CX-6402 comes with a 6 ft
parallel cable for connection to the printer.
Installation is simple. Just connect each connec-
tor to the appropriate device and it is ready to
operate. $59.95

ECX COMPUTER COMPANY

2678 NORTH MAIN STREET
WALNUT CREEK, CALIFORNIA 94526
(415) 944-9277

For additional new product information and

catalog send self addressed, stamped envelope.
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and Texas Instruments computers.

Sprites are relatively easy to program. Within
an hour after sitting down with the manual’s 11-
page chapter on sprites, an experienced BASIC
programmer can be drawing and manipulating
them without much trouble. And yes, BASIC can
move at least a few sprites fast enough to make
home-grown arcade-style games practical in
BASIC.

Different computers implement sprites in
different ways. The Commodore’s sprites are
blocks 24 pixels (screen dots) wide by 21 pixels tall.
They can be any of 16 colors, and up to three
colors can be combined in one sprite. Up to eight
sprites can appear at once on a TV's horizontal
scan line; much larger numbers are possible with a
‘raster-scan interrupt,” an advanced technique the
manual avoids. The sprites can be doubled
or quadrupled in both dimensions with a POKE
statement.

POKE:s, in fact, are required for just about
everything involving sprites on the 64. BASIC has
no special keywords for these functions. However,
Commodore is promising a plug-in cartridge soon
which will add extended commands for sprites,
graphics, and sound.

In the meantime, start POKEing numbers of
memory locations into your brain until you can
rattle them off like a baseball fan quoting batting
averages. One very important location is the starting
address of the special chip which controls sprites
on the Commodore, 53248. Many other addresses
are calculated from this location, so one approach
is to store 53248 in a variable and handle everything
else as “offsets.”

To draw a sprite on the screen, it must first be
“drawn” in memory. This is done by storing num-
bers corresponding to the image in DATA state-
ments, and then POKEing them into memory with
a FOR-NEXT loop (just like storing a machine
lanquage routine from BASIC). To determine
these image numbers, you mark off a 24 by 21 grid
on graph paper (to represent the 24- by 21-pixel
sprite) and color the squares to draw your image.
We won't cover the details here, but a colored
square is an “on” bit, a blank square an “off”
bit. The binary numbers that result are converted
to decimal numbers and stored in the DATA
statements.

A few more things are required to display and
move sprites on the 64. A memory location offset
from 53248 is POKEd to turn on the sprite, a
pomter is set to tell the computer where to find the
image data, and two more offsets from 53248 are
POKEd to change the sprite’s vertical and horizon-
tal coordinates. These coordinates, by the way,
extend beyond the visible screen. These steps are

necessary for each sprite.
Here’s a short example program, adapted
from the Commodore 64 User’s Guide:

10 SPRITEBASE=53248

20 POKE SPRITEBASE +21,4:REM Enable sprite #2.

30 POKE 2042,13 (Set sprite pointer to where sprite
data should be read from; the address varies for
each sprite.)

40 FOR X=0TO 62:READ SHAPE:POKE 832+ X,
SHAPE:NEXT (This loop READs the 63 DATA
bytes needed to draw a sprite.)

50 FOR LOOP=0TO 200

60 POKE SPRITEBASE +4,LOOP (Update horizontal
coordinates of sprite’s screen location.)

70 POKE SPRITEBASE + 5,LOOP (Update vertical
coordinates.)

80 NEXT LOOP

90 GOTO 50
This data draws the sprite:

100 DATA 0,127,0,1,255,192,3,255,224,3,231,224
110 DATA 7,217,240,7,223,240,7,217,240,3,231,224
120 DATA 3,255,224,3,255,224,2,255,160,1,127,64
130 DATA 1,62,64,0,15,128,0,156,128,0,73,0,0,73,0
140 DATA 0,62,0,0,62,0,0,62,0,0,28,0

This program creates a hot-air balloon which
drifts diagonally down the screen from the upper-
left corner, disappears at the bottom, and then
starts again from the top. As you see, long variable
names are possible, though only the first two letters
are significant; it is not necessary to protect areas
of memory to display sprites, unlike with other
computers; by changing the pointer at line 30 with a
quick POKE, it is possible to instantly redraw sprites
with alternate shapes previously stored in memory
(to fit a sprite’s shape to the direction it’s traveling,
for example); smooth, rapid movement in any
direction is possible with simple POKEs into the
memory locations which store the horizontal and
vertical coordinates.

You'll notice the program is not really very
complicated. Remember, though, we moved
just one, single-colored sprite with a simple loop;
mampuldtmg many multi-colored sprites with
joysticks, “firing” shots (made of similar sprites),
checking for collisions, and synchronizing s()und
effects would add considerably to the program’s
complexity — and slow it down. Fast-action games
involving more than a couple of sprites probably
will need some help from machine language sub-
routines. Still, the point is that the basics of sprite
animation are quite accessible from BASIC.

Advanced Sound Synthesis

The same 1s true of the Commodore 64’s amazing
sound capabilities. When it comes to sound, no
other personal computer on the market can hold a
diode to the 64.

First, the 64 replaces the common, simple tone
generator with a true three-voice sound synthesizer
of musical instrument quality. Furthermore, the
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programmer has control over a great number of
parameters: volume, frequency, waveforms, attack/
decay, sustain/release, and filtering. This allows
you to custom-design each note’s “envelope,” the
shape of its sound wave, and its tone color.

As with the sprites, however, this requires
various POKEs, at least until the extended-
command cartridge becomes available. Here’s an
example, borrowed from the User’s Guide, of how
to create one note (a middle C):

10 POKE 54296,15 (Loudest volume setting.)

20 POKE 54277,190 (A number from 0 to 255 sets the
attack/decay slope to define how fast a note rises to
and falls from its peak volume.)

30 POKE 54278,248 (The opposite of attack/decay, this
number sets the sustain/release slope to prolong the
note at a certain volume before releasing it.)

40 POKE 54273,17:POKE 54272,37 (This creates a
middle C. Two POKEs, for both high and low
frequency, are required for each note because of the
16-bit frequency resolution.)

50 POKE 54276,17 (Choose one of four waveforms; in
this case, “triangle.”)

60 FOR DUR =1 TO 250:NEXT (A uming loop sets the
note’s duration; here, a quarter note.)

70 POKE 54276,0: POKE 54277,0:POKE 54278,0 (T'urn
off the waveform control, attack/decay, and sustain/
release settings.)

Whew! Can you imagine programming a

symphony?

Actually, it's not so bad. Most of these para-
meters are set at the beginning of the program and
left alone. Values for notes can be stored in DATA
statements and summoned easily and quickly with
a READ loop. And, as with sprite programming,
important memory locations can be stored in vari-
ables to save typing.

Still, it may relieve you to know that Commo-
dore plans to sell a plug-in piano-type keyboard
for the 64. If Commodore doesn’t, someone else
will. With the appropriate software, this could
make the 64 worth its cost as a musical instrument
alone, aside from its other capabilities.

In an appendix of the User’s Guide (which,
incidentally, is crammed with invaluable charts,
tables, and pin-maps for the 64) is a listing for a
sound demo program that hints at the possihi]ilic
The program converts a row of keyboard keys into
a simple organ. Pressing the SPACE bar switches
from solo to polyphonic sound. The four pro-
grammable function keys select among four octaves
and, when shifted, among four waveforms. When
the computer is plugged into a decent sound system
(casily done), vou'll swear you're in the same room
with either an organ, electric piano, or harpsichord.
It’s that good.

And, needless to say, the same capabilities to
create beautiful music also o give you unprecedented
control over sound effects. A gunshot sound can

be built like this:

10 VOICE1 =54296: WAVEFORM = 54276:
ATTACKDECAY =54277: HIFREQ = 54273:
LOFREQ =54272: NOISEWAVE = 129

20 FOR LOUDNESS = 15 TO 0 STEP -1

30 POKE VOICE1,LOUDNESS

40 POKE WAVEFORM,NOISEWAVE

50 POKE ATTACKDECAY, 15

60 POKE HIFREQ,40:POKE LOFREQ,200

70 NEXT

80 POKE WAVEFORM,0:POKE ATTACKDECAY,0

Even echo effects are possible by juggling
these settings.

Hardware And Software Support
Finally, for those who are interested in buying
packaged software as well as (or instead of) writing
their own, Commodore is promising a flood of
support with the computer’s introduction, or soon
after. In a first for Commodore, not all of it 1s
being produced in-house. Some hardware goodies
are under development, too. All of it is supposed
to be for sale by January 1983. Here's a rundown:

® We've alréa([y mentioned that most VIC-20
peripherals will work with the 64 with little or no
modification. The VIC 1540 disk drive will require
a ROM (hlp change. Already in production is a
1541 drive to replace the 1540 to be compatible
with both computers.

® Besides the $109 plug-in VICmodem,
another direct-connect, plug-in modem will be
made for the 64. This will feature auto-dial and
auto-answer and, like the VICmodem, will come
with terminal software on tape and a subscription
to CompuServe. It will cost less than $200. Two
more sophisticated terminal programs will be
available on caruridge and disk.

® A PE'T Emulator will be targeted especially
toward schools. Commodore thinks a big selling
point of the 64, besides its price, will be the claim
thatits emulator can run 90 percent of the programs
now used by schools on their popular PETs.

® Programmers will be interested in the lan-
guages nearing completion for the 64: an assembler
for machine language programming, LOGO, and
even a BASIC compiler.

® A word processor modeled after WordPro is
in prototype stages. T'o accommodate the 64’s 40-
column screen, the version I saw allowed horizontal
scrolling of more than 100 columns. The price will
be much less than WordPro. A less powerful, and
less expensive, word processor for home use will be
sold on cassette.

® A whole family ni'l)usincqs software is on the
way, all with the |)1([|\ ‘Easy” —EasyCale, lrm(nrr/)h
and so on. Commodore claims these will be im-
provements on the current mass of electronic
ledger-type programs.



® The plug-in CP/M cartridge promised at
recent trade shows and a networ I\mg cartridge
aimed at schools are also supposed to be well
on their way from the drawing boards to the
marketplace.

® A new joystick-type controller is in prototype
stages and offers unusual possibilities. Sorry, but I
had to swear secrecy on this one before th(:\ d even
show it to me. It’s not a track-ball. But I can say it
will work on the VIC-20, too, and probably even
on the Ataris.

® Then, of course, there are the games. We've
seen some interesting ones, but Commodore hints
that even more fantastic stuff using sprites in simu-
lated 3-D is under ([C\'C!opmem Someone also is
working on a music composition utility.

Allin all, the Commodore 64 should have
some solid hardware and software support behind
it much sooner than most new computers, since
Commodore seems to be regarding the support as
more than just an after [h()wrhl This is a w elcome
change from the way things were done in the past
(not just by C nnmmdmc), as even one Commodore
official admits. “I think it’s safe to say that Commo-
dore has learned from everyone's past mistakes,”
he says, “and is in a position to capitalize on the
lessons.”

JINSAM"

* FAST/EASY/MENU DRIVEN
* UNLIMITED FIELDS & RECORD LENGTHS
* MERGE (add) OR GENERATE FILES
* MULTIPLE SEARCH CRITERIA

* STATISTICAL PACKAGE

* INTERFACE VISICALC"

* INTERFACE WORDPRO™ & WORDCRAFT™

* HELP COMMANDS
* PRIVATE ACCESS CODES
* WILD CARD SEARCH

For CBM™ & IBM PC™
Data Management Systems

Includes Free:

REPORT GENERATOR

MAIL LABEL PRINTER

DEMO'S AND QUARTERLY NEWS LETTERS AVAILABLE

CBM is a trade mark of Commodore Business Machines, Inc.
IBM is a trade mark of International Business Machines, Inc.

WORDCRAFT 80 is a trade mark of Commodore Business Machines, Inc.

WordPro is a trade mark of Professional Software, Inc.
VisiCalc is a trademark of VISICORP
JINSAM is a trade mark of JINI MICRO-SYSTEMS, INC.

- DEALER INQUIRIES WELCOMED -

JINI MICRO SYSTEMS, INC.

P.O.Box274 @ Riverdale, NY 10463
(212) 796-6200

r_-
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o versacalc”

A UNIQUE VISICALC(tm) ENHANCEMENT

€ 1cOR"

If you use Visicalc(tm) but are
bumping into its limitations, you need
Versacalc(tm)! Versacalc runs within
Visicalc but uses no extra memory; in
fact, it effectively increases memory by
letting you call in modules from disk as
needed.

A Tutorial section makes clear such
features as @LOOKUP, DIF, @NA, (GERROR,
which are not well explained in the
Visicalc manual.

A Utilities section makes it easy to
create your own menu-driven modules which
condense hundreds of commands into four
keystrokes. You can build in sophist-
icated error checking (e.g. Is the input
value between certain limits?). Now it is
possible for people untrained in Visicale
to perform the weekly updating without
constant instruction.

for Commodore Pet & CKM 2040 - DOS 1.0
available for 8050 on request

Retail $§125

NOW AVAILABLE

FOR PET

SORT Visicale, and Other Useful Wonders!

NOW YOU CAN:

SORT a Visicalc screen on any column,
ascending or descending, and all
related formulas and labels are
sorted too.

put the entire disk CATALOG on the screen
at once!

easily do Year-To-Date accunulations!

"pound” formulas to expose the full
formulas in place on the screen!

append two Visicalc files!

print the -contents of a /SS file!

print the contents of a /PF file!

AND our EASEL BINDER is so nice that you
will put your other manual in it!

Distributed by:

Anthro-Digital Software
P.O. Box 1385
Pittsfield, MA 01202
413-448-8278

Versacalc is a trademark of Versacalc Enterprises, Inc

Visicalc is a trademark of Personal Software, Inc

_—
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For Upgrade and 4.0 Commodore BASIC, this is a fast,
effective sort. It will operate on DATA statements or

arrays and rather than exchanging strings, it manipulates

their /mmms Records can be of any length. It sorts 200
records in 11 seconds, 800 records in about three minutes.
That’s speedy. Just type in the BASIC program and it will
locate and protect the machine language and adjust it to
your ROM wversion. The program contains some example
sorts to get you started.

PET Pointer Sort

David Lummis
Stoney Creek, Ontfario

Most previously published sorting subroutines
have been written in BASIC. This meant that if
you had a large list to sort it would take quite a
while to finish.

One day, after [ had waited 15 minutes for the
computer to finish sorting a list of some 300 names,
I decided that I'd had enough.

A friend of mine had suggested writing a
machine language program to do the job much
faster. This program is the result.

A Bubble With A Twist

I have used a bubble sort with a twist. Instead of
switching the data (strings) itself (since not all
strings are the same length), I simply switch the
pointers that point to where the string is sitting in
memory.

In order for you to understand this better, it
might be best to explain how variable arrays are
stored in memory.

When you DIMension a variable in BASIC,
the computer sets aside some room in memory for
a-table. This table includes all the characteristics of
the variable dimensioned. These would include the
variable name, whether it's a numeric or string
variable, the size of the array, and a few other
items.

In order to examine this table we must first
find out where it is located in memory. Locations
$2C and $2D in hexadecimal (44 and 45 decimal)
hold the address where the tables for all dimen-
sioned variables start. Locations $2F and $2F hold
the address where the last table ends.

As an example, let’s assume that location $2C
contains the value #%90 in hex, and that location
$2D contains the value #%04 in hex. This means
that the first table would start at memory location
$0490. Here is a typical table created by the state-
ment DIM A$(2): [type SY'S 4 then, in the monitor, lype
M 0490 0498 to see the hex dump).

p49@¢ 41 80 10 00 €1 09 03 00
@498 P9 00 @63 FB 3F @92 F7 3F

Figure 1.

The first seven numbers in the table represent
what is called the header of the table. The first two
characters, 41 and 80, are the name of the variable
for that table. In this case 41 hex is the ASCII
value of the letter A, the first letter of our variable
name. Since we had no second letter in the variable
name, the computer placed an 80 where the second
letter would normally have gone.

If we had said DIM A ~\$(‘)) then the header
would have looked like this:

2490 41 Cl 10 06 €1 90 @3 @0

Instead of placing the ASCII value of our
second A in the second spot in the header, it placed
the ASCII value of a shifted A in its place. This
shifted character allows the computer to distinguish
between a string variable and a numeric variable.
The tables we'll be looking at will deal only with
string variables.

The third and fourth bytes of the header are
the size of the table, stored in low/high order.

The fifth byte is the number of dimensions in
the array. In other words. it would be an 01 in the
case of a one dimensional array such as A$(2), an
02 in the case of a two dimensional array such as
A$(3.6), and so on.

The sixth and seventh bytes are the number of
elements in the array, stored in high/low order.

Following the header there are three bytes
reserved for each element in the array. The first of
the three bytes is the length of the string. The two
bytes i()llm\mq the length is a pointer, stored in
ln\\/hlqh order, that points to where the string is
stored in memory.

Now let’s look back at Figur
interpreted as follows:

Explanation

1-2 T'he variable nameis AS.

e 1, which can be

Bytes
=BT

3-4  Thelengthof the table is S0010 bytes long.
5  Indicates thatitis a one dimensional array.
6-7  Thereare $0003 elements in the table.
8-10 Byte8(azero)showsthereis nostring.
11-13 These show that the second elementin the table is a
string of three characters starting at $3FFB in memory.
14-16 These show that the third elementin the tableisa string
of two characters starting at §3FF7.
Now let’s take a look at the strings themselves
as they are stored in memory.
Since A$(0) was a null str ing, we'll start with
AS(1). A$(1)is astring three characters long starting
at $3FFB.
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3FFB 41 42 43 9A 04 49 40 40

The first three characters make up the string
ABC. The two bytes following each string are a
pointer that points back to the table where the
length of the string is. Note: only BASIC 4.0 has
thlb pointer following each string.

For the Upgrade ROMs, the string A$(1)
would look like this:

3FFB 41 42 43 53 45 40 49 49

Again, the first three bytes make up the string
ABC, which is what A$(1) is equal to. The difference
in the Upgrade ROMs is that there is no pointer
after each string. The strings are simply stored one
after another with nothing in between them. The
53 45 following the string ABC (in Upgrade BASIC)
is simply another string.

The Sorting Method

The program compares two strings at a time as in a
bubble sort. If the first string is greater than the
second one, then the computer switches the pointers
that point to where each string is stored in memory.
[t also has to switch the lcngths of each string that
it switches. If the program is RUN on a computer
with 4.0 ROMs then the pointers after each string,
that point back to the table where the length of the
string is, will also be switched. When the program
returns to BASIC, the array will be sorted in
ascending order.

The program is a BASIC loader that places
the machine language routine at the top of memory.
Line 75 checks to see if it is running on a computer
with Upgrade ROMs and, if it is, makes the appro-
priate corrections to the machine language pro-
gram. The computer then protects the machine
languaqe from being written over.

The variable S is the star tmq location of the
machine language program and is the SYS address
which will sort a list. Before sorting a list, however,
you must POKE the first two letters of the variable
name into memory locations 679 and 680. POKE
the ASCII value of the first letter into 679 and the
ASCII value of the second plus 128. 1f there is no
second letter in the name, simply POKE 680, 128.

For example, to POKE the variable name NA$
into memory you would enter:

POKE 679,ASC("N"): POKE 688,ASC("A") + 128

For the name N$ it would be:
POKE 679,ASC("N") : POKE 686,128

The second part of the program is an example
of how the sort works in a program. It starts off by
having you enter ten strings which the computer
then sorts. The key line is line 540, which POKEs
the variable name into memory betfore executing
SYS S.

Using DATA Statements

Lines 600-680 show how strings read from DATA
statements can be sorted. When data is READ into
a string, the pointer in the array table points to the
spot in the DATA statement w here the str ing is
located. In order to sort strings READ in from
DATA statements, the strings must first be placed
into upper memory. This is done by adding a null
string (two quotes with nothing between them) to
the string. Line 630 in the program demonstrates
how this is done. If this is not done before sorting
your list, then the computer may crash or the strings
will contain unexpected characters.

Lines 60-410 are the important lines if you
wish to include the sort in a program. They should
be executed at the very beomnmg of a program,
before any strings are given a value, in order to get
the sort stored at the top of memory right away.

For the computer to sort a u)mplclc list of
str mds there must not be any empty (null) str mus
among the ones to be sorted. When the computer
sees an empty string within a group of strings
containing characters, it assumes that it has rea(‘hed
the end of the list to be sorted and does not sort
anything past this point. However, there may be as
many null strings as you want before or after the
strings you want sorted.

3¢ REM THIS ROUTINE SORTS THE STRING

31 REM ARRAY OF YOUR CHOICE IN

32 REM ASCENDING ORDER (A-Z).

38 REM

39 REM TO ACTIVATE THE ROUTINE IN

4% REM A PROGRAM, TYPE 'sys s'

41 REM WHERE 'S' IS THE DECIMAL

42 REM STARTING ADDRESS OF THE ROQUTINE

43 REM

44 REM BEFORE ACTIVATING THE ROUTINE

45 REM BE SURE TO POKE THE VARIABLE

46 REM NAME INTO MEMORY LOCATIONS

47 REM 679 AND 680 !

48 REM POKE 679,X WHERE X IS THE ASCII

49 REM VALUE OF THE FIRST LETTER.

5@ REM POKE 68@,Y WHERE Y IS THE ASCII

51 REM VALUE OF THE SECOND LETTER+128

52 REM  **IMPORTANT***IF THERE IS NO

53 REM SECOND LETTER IN THE NAME THEN

54 REM POKE 680,128,

55 REM

68 REM CALCULATE STARTING(SYS) ADDRESS

63 S=PEEK (52)+PEEK (53)*256-324

64 PRINT"STARTING (SYS) ADDRESS IS"S

70 FORI=BT0324:READA:POKES+I,A:Q=Q+A:NEXT

71 IFQ<>41326THENPRINT"ERROR IN DATA STATEMEN
TS":STOP

75 IFPEEK(500603)
;234 :NEXTJ

8¢ REM *PROTECT PROGRAM FROM STRINGS

81 M=INT((S)/256):N=S-M*256:POKE52,N:POKE53,M
:POKE48,N:POKE49,M

=1THENFORJ=S+229T0S+282: POKEJ

16¢ DATA 165, 45, 197, 47, 288, 7, 165, 44, 19
7, 46, 208
110 DATA 1, 96, 165, 44, 133, 1, 165, 45, 133,
2

120 DATA 164, @, 177, 1, 205, 167, 2, 288, 8, ~



i Skyles Electric Works

Epson-PET/CBM Graphic ROM Pack

For PET/CBM Owners Who Want:

Complete Program Listing Printouts

Complete Screen Graphic Printouts
Graphic Printouts From Programs

on your Epson Printer

Order the Skyles Electric Works EPSON-PET GRAPHIC ROM Package. The ROM when installed in an EPSON MX80, MXBOFT,
or MX100 with Graftrax Plus printer will reproduce most of the PET/CBM graphics characters. Most importantly
when using the accompanying high speed machine language program, the Epson-PET Graphic ROM pack gives a
complete program listing with all screen controls shown (cursor, home, clear, etc.). This high speed machine
language program for program listing, screen image printout (screen dumps) and BASIC program controlled
printing (i.e. PRINT ) automatically translates the PET-ASCII characters to the EPSON-GRAPHIC ROM characters. A
BASIC sample program and PRINT subroutine, that may be incorporated into any existing BASIC program, completes
this "complete solution" package.

EPSON MODEL ROM MODEL

MX70 Not Available

MXB80 (serial no. to 359999) EPGBO (EPGB2, 3 ROM Version)
MX80 (serial no. after 360000) EPG81 (EPGB3, 3 ROM Version)
MXBOFT EPGBF

MX80 Graftrax Not Available

MXB0 Graftrax Plus EPGBG+

MXB0FT Graftrax Plus EPGBG+

MX100 Not Available

MX100 Graftrax Plus EPG10G+

The Epson-PET Graphics ROM Pack has been designed to furnish you with PET/CBM graphics printing in the easiest
way possible. This is done by furnishing a high speed machine language program that is "hidden" at the top of
your PET/CBM memory.

The machine language program serves 3 major functions.

1: Translates PET-ASCII code to ASCII code for program listing.

2: Translates screen code to ASCII code for screen image printouts.

3: Translates PET-ASCII code strings to ASCII strings for normal program printout. This feature may also be
used for making ASCII files for your disk or tape recorder.

INSTALLATION: Installs into your Epson printer

PRICE: Epson-PET Graphics ROM Pack EPG80, EPG81, EPGSF.....$75.00

Please specify your Epson printer model type and and serial number when ordering.
For all PET/CBM’'s BASIC 2.0/Revision 3, or BASIC 4.0

AVAILABILITY: Immediately from your LOCAL DEALER
or

VISA, MASTERCHARGE ORDERS CALL (800) 227-9998 (except California residents)
CALIFORNIA ORDERS PLEASE CALL (415) 965-1735

231E South Whisman Road

1 Mountain View, CA 94041
Skyles Electric Works | Mountain Vieu
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130
148
150
160
170
180
190
200
210
220
239
249
250
260
278
280
2909
300
319
328
330
349
350
360
378
380
390
400

410

500
518

520
925
535
549
550

560
570

580
600
681
682

200 683 REM *THE DATA.
DATA 177, 1, 205, 168, 2, 240, 31, 169, 2, 6¢4 paTaz,D,S,F,H,R,C,H,U,U
24 6085 PRINT" {CLEAR}NOW READING IN DATA.
DATA 177, 1, 101, 1, 72 , 26@, 177, 1, 101 610 FORI=1TOl@:READNAS (I):NEXT
62@ REM ***THIS IS THE DIFFERENCE***
DATA 2, 133, 2, 1864, 133, 1, 165, 2, 197, © 630 FORI=1TOLl@:NAS(I)=NAS (I)+"":NEXT
47, 144, 215, 165,71, 197 640 PRINT" {@#3 DOWN}NOW STARTING SORT.
DATA 46, 144, 289, 96, 160, 5, 177, 1, 141 645 TIS="0000G0"
, 160 655 REM POKE VARIABLE NAME AND SORT LIST
DATA 2, 260, 177, 1, 141, 161, 2, 169, 1, ~ 668 POKE679,ASC("N"):POKEG8G,ASC("A")+128:5Y5 ~
141 5
DATA 162, 2, 169, @, 141; 4634 2,.244165; 670 PRINT" {02 DOWN}SORT FINISHED IN"TI"JIFFIES
1 . {DOWN}
DATA 165, 7, 133, 187, 165, 2, 185, @, 133 68@ FORI=1TO1l0:PRINTNAS (I):NEXT (@)
, 188
DATA 165, 187, 133, 177, 165, 188, 133, 17
8, 24, 165
DATA 177, 165, 3, 133, 187, 165, 178, 105, From PE/GBM'
@, 133
DATA 188, 168, @, 177, 177, 208, 46, 24, 1 Your B
134 162 \ ™ . N
DATA 2, 105, 1, 141, 162, 2, 173, 163, 2, - ﬂE\"’ ° DISK-O-MATE (Write for Price)
A must for 2040/4040 disk owners. Write protect indicators/
][-)g-?\;\ e e e o e e switches, power indicator and error beeper.
I W A R *“Real World” SOFTWARE s+ -z
DATA 144’ 2@4' 173’ 162, 2' 255' 151' 2' 1 Word Processor, Mailing List, Catalog, Ham Radio. Frequency Counter.
44, 196 =*OLD" 8K PETS~———————————————— -
D el oy (208 202035 L 904, 168,58, 1A T | ©2114-TO-6550 RAMADAPTER (s1z-s25) |
164 | Replace 6550 RAMs with low cost 2114s. Hundreds Sold! |
DATA 2, 246, 168, 141, 165, 2, 177, 187, 2 | ® 4K MEMORY EXPANSION (51562, !
49, 236 Lcwcoslmemclryexpansicmus:ngzndsfolblggerpmgrams. |
DATA 144, 166, 2, 208, 177, 177, 133, 185; " |SHMASR. = = -0t iR Tty T TR RRaame. i
177, 187 OPTIMIZED DATA SYSTEMS
DATA 133, 189, 206, 177, 177, 133, 186, 17 Dept. C, P.O. Box 595 - Placentia, CA 92670 ' [
78, 133 i DISK-O-MATE trademark Optimized Data Systems ~ PET/CBM trademark Commodore J
DATA 198, 168, 8, 177, 185, 289, 189, 144,
174, 240
DATA 2, 176, 11, 280, 284, 165, 2, 248, 16
4, 204 NEW
DATA 166, 2, 288, 235, 164, 6, 24, 165, 18 14
Eo gy VIC-20, CBM AND PET PRODUCTS
DATA 165, 2, 133, 214, 165, 186, 165, @, 1
33;1.215 ***COMMUNICATION BOARD®***
DATA 24, 165, 189, 189, 166, 2, 133, 218, ~ All you do is turn on your VIC and it's ready to
165, 190 {1 - =
DATA 105, 8, 133, 219, 177, 214, 72, 208, - gg‘%?ﬁ;mamwem' akes the VIC into a dumb
177, 214 :
DATA 72, 136, 177, 218, 145, 214, 268, 177 Model MW-300 $39.95
s 218, 145 ***V-DATA BASE CASSETTE***
DATA 214, 164, 145, 218, 136, 184, 145, 21 : s s
8, 160, 0 _ Allows user to input mail lists, and mini
DATA 173, 166, 2, 145, 177, 173, 165, 2, 1 inventories, store on disk or cassette, and recall
45, 187 and print.
DATA 208, 165, 189, 145, 177, 165, 185, 14 Model MW-301 $29.95
5, 187, 200 T —
DATA 165, 198, 145, 177, 165, 186, 145, 18 VIC-20/CBM 64 PRINTER INTERFACE
Tip 169y 1 This unit will interface your VIC-20 or CBM-64
DATA 141, 164, 2, 169, @, 242, 156, 95, 25 to standard parallel printers such as Epson,
5, 95 Centronics, Anadex, .
PRINT" {CLEAR}":FORI=1TO10 Paper Tigers, Okidata,
PRINT"NOW INPUTTING INTO VARIABLE A$("I")" and many others. -
; tINPUTAS (I) :NEXT Model MW-302 $138.95 |
PRINT" {CLEAR}NOW STARTING SORT. o e ’DlG"AL To ANALDG coNVEnTEn Dn
TI$="000000"
REM POKE VARIABLE NAME AND SORT LIST BCHANNELANALDG.TP.DlGITAL
POKE679,ASC("A") : POKE68@,128:SYS S CONVERTER
PRINT" {02 DOWN}SORT FINISHED IN"TI"JIFFIES Allows your VIC or CBM to output analog
.{DowIiI} . ST signals or digitize up to 8 analog channels.
R S Model ~MW-304p PET  $139.95
" .
Sﬁé?ﬁué“ DOWN}PRESS {REV}RETURN{OFF} TO C Model MW-304y VIC $129 95
GETA$:IFAS$<>CHR$ (13) THENS580 MICRO WORLD ELECTRONIX INC
REM ***SORTING DATA READ IN FROM 6340 W. Mississippi Ave.
REM *DATA STATEMENTS IS SLIGHTLY
REMSADTFREEENT “ERON . TNBUTTING Lakewood Colorado 80226 (303]934-1973
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Insight:
Atlari

B NA LA
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N 4 —~— g - | ™ o~ p al [l
Opimized Systems Software

Cupertino, CA

[n addition to a continuation of the game develop-
ment that I started last month, this month’s column
will delve into the argument of what makes BASIC
run, including a chip that makes Atari BASIC run
better. But first ...

FMS And Burst 1/O, Yet Again

Well, July’s column was supposed to fix the mistakes
I made in the May column. And then, lo and behold,
I blew it again in July. On page 172 of issue 26 of
COMPUTE! there is a listing of changes to be made
to FMS to help burst I/O work properly in update
mode. The assembly language listing and the BUG
changes were correct. Unfortunately, the POKEs
from BASIC had one typo (my fault). The last
POKE read

POKE 2773,13 ... WRONG!
should be

POKE 2773,31 ... RIGHT!
Speed And BASIC

Personally, I have never been sure that it is neces-
sary for an interpreted language (e.g., BASIC) to
be fast. Typically, I choose to use an interpreter for
case of use and speed of debugging, for writing
quickie little programs, and for creating utilities
that can run at any speed at any time.

But an increasing number of people are trying
to use BASIC for writing serious software, including
games, utilities, and business applications. Now I
maintain that the speed of BASIC is irrelevant
when it is being used for utilities (who cares how
fast a disk fixer-upper runs?) or business applica-
tions (the program is usually waiting for keyboard,
printer, or disk I/O anyway). But for writing games
and a certain category of other programs (e.g.,
sorts), speed is important. But then why use BASIC?
Because it's the easiest language to use? Because it
can be made fast enough? Because it’s the only
language the author knows?

i Actually, those (and many others) are all valid
reasons to choose BASIC, as long as the author
doesn’t expect more than BASIC is capable of
delivering. So what is BASIC capable of delivering?

A lot of adequacy. After all, look at some of the
very successful games that are written in BASIC
(Crush, Crumble, and Chomp is the first one that
comes to my mind). Or look at some games that
should never have been written in BASIC and vet
were (a lot come to mind, but I will refrain from
naming any).

Certain other authors writing in another
magazine have claimed that Atari BASIC is the
slowest language ever created. My first impulse
was to say, “Who cares? It is the easiest to use, and
that's more important.” But I simply couldn’t take
that statement lying down, as it were. After all, if
Atari BASIC is such a snail, how come all these
programs seem to work just fine?

So I armed myself with five different BASIC
interpreters: Applesoft, Atari BASIC, Atari Micro-
soft BASIC, BASIC A+, and Cromemco’s 32K
Structured BASIC. Now OSS produced three of
these five BASICs, so it might seem that I am pre-

Jjudiced. Well...maybe a lot, but not too much.

Some comments follow on what I decided (o try
to do.

I wanted to use a benchmark program that
would, to some degree, show the fundamental
speed of each BASIC. But I also wanted to see
what impact such things as constants, variable
names, and multi-statement lines would have.
Luckily, at just about this same time, I happened
upon a benchmark (as yet unpublished) which
showed Atari faster than Applesoftin a very simple
program. “Oh ho!” says I. “How can this be? Atari
is the slowest machine ever, say certain voices.”

Anyway, I began experimenting with a small
benchmark program, allowing various changes so
that I could see the impact on speed. The most
fundamental program was simply:

10 < start a timer >

20A=0:B=12345.6

30 A=A +1.234567

40 IF A < B THEN 30

50 < print time used >

Obviously, the intent of this program is to
cause a loop to execute 10,000 times. But what can
be changed that will significantly affect the execu-
tion time without materially altering the program?
Below I show all the versions of lines 20 and 30
that I tested. (Line 40 is not shown, but it followed
line 20 in the naming of variables and otherwise
remained unchanged.) The table also shows the
times for the various languages, rounded to three
significant figures.

In addition to the timings shown in Table 1, I
also tried adding several variables to the programs.
Adding 18 variables (in lines 11 and 12) added
about five or six seconds to the Microsoft BASICs,
about 1.5 seconds for Atari BASIC and BASIC



THE MOSAIC RAM SYSTEMS FOR ATARI

CLEARLY THE BEST

MOSAIC 32K RAM

THE
SCREEN
CLARITY
TEST

A

THE COMPETITION

YOU CAN SEE THE MOSAIC DIFFERENCE

WHAT THE EXPERTS HAD TO SAY

AN.A.LO.G. 400/800 MAGAZINE said in a 32K RAM
board comparison test: “The Mosaic 32K RAM showed no
sign of interference and gave the best screen clarity” and
“Mosaic uses what we feel are the highest quality
components which may improve reliability”.

INTERFACE AGE said after replacing the Atari memory
board with a Mosaic 32K RAM: “Once in place there is no
noticeable change in screen clarity” and “in view of its
excellent performance it should be a serious choice for those
Atari owners intending to expand their memory.”

Each Mosaic RAM board gives you more than just the best
screen clarity but also the best in reliability; flexibility, and
compatibility. The Mosaic RAM systems offer you the best in
every way — these features prove it.

m Works in both the Atari 400 *& 800* computers.

= 4 year guarantee.

= Complete instructions.

= Test cycled 24 hours for reliability.

= Gold edge connectors for better reliability:

= Quick no-solder installation.

= Full flexible memory configuration.

= Can be used with 8K, 16K and future products.

= Designed to take advantage of Atari 800’ superior bus structure.

= Designed for inter-board communication in Atari 800.

= Allows Atari 800 to have 2 slots open for future expansion.

= Always the best components used for superior screen clarity and
reliability.

= Low power design for safety and reliability.

= Available companion board ($5) to allow running The Mosaic RAM
systems independent of other boards.

THE MOSAIC RAM SYSTEMS FOR
THE SERIOUS ATARI OWNER.

THE MOSAIC 32K RAM

For the serious Atari owner. This is the 32K RAM board
you've been hearing about. It has every feature you
could want from a RAM board and more features than
any other board offers. Each Mosaic 32K RAM comes with
complete instructions so in a few minutes you will have
expanded your Atari 800 to 48K RAM. The Mosaic 32K
RAM works as well in the Atari 400, but we suggest the
NEW Mosaic Expander.

THE MOSAIC EXPANDER

This is the most effective way you can expand to 32K
RAM for your Atari 400 computer. And at almost the 16K
price! The revolutionary Mosaic Expander is a memory
board with 16K RAM in place and open slots to add 16K
more from the Atari 16K board that comes with your Atari
400. Each board comes with complete instructions so in a
few minutes you will have expanded to 32K RAM.

For your nearest Mosaic dealer call toll free
800-547-2807
*Trademark of Atari, Inc.

v4MOSAIC
ELECTRONICS

P.O. Box 708 Oregon City, Oregon 97045
503/655-9574 Toll Free 800-547-2807




@QG reat Autumn Offerings

From Synergistic Software

High-res action game. You're the commander of the
Terran space ship PROBE ONE during the war be-
tween the Terran Confederation and the Drelgan
Hegemony. Only you can save the human race from
extinction by the Drelgans...if you can find the mat-
ter transmitter and bring it to Terra. You'll need a
quick mind and fast reflexes to fight off the guard
robots as you search, Multiple skill levels. BASIC

required; paddies or joystick. =
40K Tape, $3485 OSSO /S75 1

Now Thru Oct. 1 You Pay Just $29.71

y - -

CAVERNS OF MARS

By Greg Christensen from APX

An award-winning arcade game that will challenge
your skill for many, many plays. You command the
fighter Helicon VIl on a mission to invade the Mar-
tian high command. The headquarters are located
deep in the caverns, so you must descend through
radar, rockets, laser gates, and space mines to reach

your destination. Once there, you activate the fusion
bomb and try to get out before it detonates. Good
luck! Joystick required.

16K Tape, $34.95 —(WHILE THEY LAST Y/

16K Disk, $37.95
I Atari l

DE RE
ATARI

From APX
Translated from Latin, the title of this book is “All
About Atari” and it means what it says! Used in
combination with Atari's Technical Reference
Manual, advanced programmers will be able to learn
to exploit the many hardware and operating system
features that make the Atari 400/800 so tremendous-
ly versatile. Includes a useful discussion of the new
GTIA chip. Once you know Atari BASIC and
assembler, this book is a must.

Loose leaf (binder not supplied), $19.95

For Information Call
202-363-9797

Visit our other stores:
Seven Comers Center, Falls Church, VA

W. Bell Plaza, 6600 Security Blvd., Baltimore MD
Coming Soon to Columbus, OH and Greensboro, NC

s

Over 1500 Programs for TRS-80,

From DataSoft Inc.

SHOOTING
ARCADE

From DataSoft A h\
Step right up, ladies and gentlemen, and try your
luck! It's your favorite amusement park game right
in your own home! Aim at the elephants, ducks, bun-
nies and more. Every time you hit the target you
score. But aim carefully—don't waste bullets. Fire
at a frowning face and your bullets turn to blanks:
shoot the smiling face and win BIG! If you make it

to the 10th round, there's a surprise. Flequiregoymick.

16K Disk, $29:85 e 595,/
Now Thru Oct. 1 You Pay Just $25.46

CLOWNS

AND R

From DataSoft by Frank Cohen

A huge bunch of balloons is stuck at the top of the cir-
cus tent. How do you get them down? By bouncing a
clown on a trampoline, high enough to burst them, of
course! You must break the balloons in order, one row
at a time—if you miss any, the whole row fills up
again. Aim your clowns where you want them by mov-

ing the trampoline to just the right position. 1 or 2
players; multi-skill levels; joystick or paddle required.

16K Tape or Disk, $29.95

CANYON
CLIMBER

From DataSoft by Tim Ferris

You're at the bottom of the Grand Canyon, trying to
scale the world's toughest wall. If that's not enough
of a problem, there are three challenges to face
along the way: angry sheep, threatening Indians and
attacking birds. Action-packed arcade game you'll
really enjoy. Requires joystick.

16K Tape or Disk, $29.95

SPELL WIZARD

From DataSoft

SPELL WIZARD is a proof-reading package, compat-
ible with Atari's word processor and Text Wizard. It has
a dictionary of 20,000 words; you can add up to 5,000
more. Insert your letter, term paper or the latest
chapter of your novel, and SPELL WIZARD will proof-
read it for you. Your copy will be perfect.

32K Disk, $79.95

PROGRAM
STORE.

K Games, Graphics, Word Processing Programs

MICROPAINTER

From DataSoft by Bob Bishop

Create your own color graphics with this “electronic
coloring book™ for all ages and abilities, The special
features include: draw mode, diamond fill,
microscope mode for “close-up™ viewing, inversing,
rubberband line draw, and joystick-controlled easel
for selecting pattern, colors and intensities.

48K Disk,53485  Shwe 53/
Now Thru Oct. 1 You Pay Just $21.21

PACIFIC
COAST
HIGHWAY

From DataSoft by Ron Rosen

Fast-action game with good graphics for 1 or 2
players. You're a torloise, trying to cross the
Highway without getting hit by the rush hour traffic.
Once across, you're at the shore, and must leap
from boats to rafts on the Pacific Ocean. Be careful
'cause you can't swim! Requires joystick.

16K Tape or Disk, $29.95

TEXT WIZARD 2.0

From DataSoft

This is the newest version of the Atari word processing
package TextWizard, so popular with writers, students
annd small business people. Like the original, you can
learn and use TextWizard 2.0 in about an hour; write
copy, then edit; underline, insert or replace words or
paragraphs (in one place or throughout text); print in 1
or 2<column format; get multiple copies, print in
boldface, elongated or condensed lettering with pro-
portional spacing. It even wamns you about errors
before you make them!

TEXTWIZARD 2.0 now has file compatibility with File
Manager 800 so you can change your text with infor-
mation taken from File Manager files; address your
form letters from File Manager's mailing lists, etc. It's
also compatible with: EPSON MX-80 with Graftrax
Plus ROMS; NEC 8023-A; Okidata and Pro-Writer. In-
struction manual with 3-ring binder.

32K Disk $99.95

ATARI 400/800, APPLE & IBM.

To Order Call Toll-Free
e 800-424-2738 -]

MAIL ORDERS: Send check or M.O. for total purchase
price, plus $1.00 postage & handling. D.C., MD. & VA.: add
sales tax. Charge cards: include all embossed information
on the card.

4200 Wisconsin Avenue, NW, Dept. U209 Box 9609 Washington, D.C. 20016
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From Synapse Software
Arcade-Type Action Games, Application Software

SHAMUS

From Synapse Software

It's the 21st century, and you're the SHAMUS, looking
for your arch-enemy, the Shadow, to destroy him.
You're armed with lon-Shivs, the most powerful
weapons in the galaxy. Can you handle the Shadow’s
henchmen: Robo-Droids, Whirling Drones and Snap-
Jumpers, all armed and evil? Can you find the Shadow
in his lair of 4 levels with 32 rooms each. . .every one
of them dangerous? Intensive arcade action; requires
Joysticks.

16K Tape or Disk, $2085 SRZ(55!
Now Thru Oct. 1 You Pay Just $25.46

ey > )

From Synapse Software

The planet's inhabitants are endangered by a malevolent
alien that beams them to his ship and transports them to
an active volcano. You must pick them up one-by-one
with your rescuefattack ship and transport them to
another city while dodging lasers and rough terrain. After
you save as many as possible, the volcano erupts. You
must then move each person to a volcano-proof vault in
the mountains! Great graphics and sound in this arcade
game. Requires joystick.

32K Tape or Disk, $29.95

FILE MANAGER 800

From Synapse Software

An extremely powerful and versatile database
manager for use in both professional and personal
applications. You define the format of the records to
be filed and FILE MANAGER 800 gives you full con-
trol over sorting, searches, and retrieval.

You can store up to 1000 records on each disk and
the program will allow up to four drives. Access to
any record takes less than 1.5 seconds, and most
commands can be entered with self-prompting
single key strokes. Works with Text Wizard 2.0 to
make editing easier.

40K Disk, $99.95

From Synapse Software

The Warlords of Kraltha have constructed a prison
deep inside Earth—the terrifying FORT APOCALYPSE.
All those who have tried to rescue their slave/captives
have vanished without a trace. Now it’s your turn! Can
you descend thru the Kraithian disruptor fields and
penetrate the vast underground Vaults of Draconis?
Can your Rocket-Copter fight off the Wormlings, Servo-
Tank Interceptors and Robo-Choppers? Multi-player
game with arcade action; requires joysticks.

32K Tape or Disk, $20:85 e /575!
Now Thru Oct. 1 You Pay Just $25.46

SLIME

From Synapse by Mike Hales

Large drops of “Slime™ fall from the sky onto your
ships. If one drop hits your ship, it will sink. Use the
triangular diverters to aim Slime into buckets on the
sides of the screen. If Slime falls into the ocean, the
level of the ocean rises. When the ocean reaches the
top of the screen, the game is over, and your score is
calculated. One-player game with excellent graphics.

16K Tape or Disk, $29.95 Requires joystick.

From Synapse Software

There's trouble in the barnyard, and this machine-
language, arcade game will challenge even the most
experienced arcade player. You try to help Ma Hen save
the eggs and chickens from the wily fox. The action gets
faster and faster as eggs turn into chicks, feathers fly,
chickens squawk, and all bedlam breaks loose. You'll
really have to think fast to outwit this fox.
Requires paddles.

16K Tape, $29.95 &
\/

NAUTILUS ol

From Synapse by Mike Potter

Two-player interaction combat game: the underwater
cities and their destroyers against the helicopters
and submarines. The helicopters bomb the ships;
the subs fire torpedoes at the cities and surlace o
fire at the destroyers. The destroyers fire at the heli-
copters and drop depth charges on the subs. They
can also lower men into the ocean to rebuild cities
hit by torpedoes. Top and bottom halves of screen
scroll separately for maximum field of play. Great
graphics. Requires joystick.

16K Tape or Disk, $29.95

CENTIPEDE

From Atari

Very fast arcade game for the nimble-fingered. The.
green centipede Is streaking across the screen, try-
ing to get from the top to the bottom row. If you're
fast enough, you can shoot it—but don't hit it in the
wrong spot. Gain points by killing the spiders and
mushrooms, too. Requires joystick.

ROM Cartridge, $4295 2242/ 595!

Now Thru Oct. 1 You Pay Just $36.51

k( 57 "h-.""
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FROGGER

From On Line Systems

Based on arcade game Frogger. Dodge traffic and jump
the moving logs in the stream to get home. Fantastic
graphics. Requires joystick.

16K Tape or 32K Disk, $34.95

TEMPLE
OF APSHAI

From Automated Simulations
The first of the DujonQuest series, and still one of the
most popular. In exploring over 200 rooms in the magical
labyrinth, you will encounter more than 30 kinds of
fearsome monsters guarding over 70 treasures. Some of
the treasures will help you in your quest, but you must
still watch out for the many monsters and traps that
spring out from the walls and shadows.

32K Tape or Disk, $39.95
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Table 1. The Speed Matrix
Lines 20 and 30 Cromemco Atari  Atari BASICA+ Applesoft
32KBASIC  BASIC uSoft (Atari)
20A=0:B=12345.6 37.0 72.6  270. 62.9 275.
30A=A +1.234567 (63.6) (569.3)
20A=0:B=12345.6 37.0 72.6  710. 62.9 350.
30 A=A +1.23456789 (63.6) (59.3)
20 A=0:B=12345.6:C = 1.234567 37.0 ¥3.1=56.3 63.4 50.8
30A=A+C (64.1) (59.8)
20 LONGVARIABLEA =0: ik 37.0 72.6  320. 62.9 can’tdo
LONGVARIABLEB = 12345.6 (63.6) (59.3)
30 LONGVARIABLEA =
LONGVARIABLEA + 1.234567
20 LONGVARIABLEA =0: ik 37.0 26— 752, 62.9 can’tdo
- LONGVARIABLEB = 12345.6 (63.6) (59.3)
30 LONGVARIABLEA =
LONGVARIABLEA + 1.23456789
20 LONGVARIABLEA =0: £E 37.0 38506 63.4 can’tdo
LONGVARIABLEB =12345.6: (64.1) (59.8)
C=1.234567
30 LONGVARIABLEA =
LONGVARIABLEA +C
** These tests made using double precision variables in Cromemeco BASIC and
Atari Microsoft BASIC. Single precision times were shorter, but not significantly so.
() Times shown in parentheses are explained in the text.

A+, and nothing at all to Cromemco BASIC.
Also, I tried the effects of combining lines 30
and 40 into a single line. For example:

30 A=A+C:IF A<B THEN 30

The time savings were all in the area of one second,
not surprisingly, so I have not detailed them here.

But, look at the sur ptist s! Let’s look at the
“foreigner,” Cromemco 32K BASIC, first. Nothing
seems to make a difference to it! Actually, I knew
that this would happen before I ran the tests. Of all
the BASICs shown, Cromemco’s is the most like a
compiler. I simply included it to give you an idea
of what a truly properly structured interpreter
can accomplish, but we must be fair and admit that
the language is 26K bytes in its smallest usable
incarnation.

For you Atari BASIC and BASIC A+ pro-
grammers, the happiest surprise is perhaps simply
fm(l]nq out that these languages do as well as they
do. Also, note that the various program changes
have only a small effect on the running times. So
you don’t have to be too careful about how you
write your programs. (But it is still true that putting
subroutines and FOR/NEXT loops at the beginning
of a program will make a noticeable speed differ-
ence. Don't feel too bad: all Microsoft BASICs

have this same quirk.)

And now to the Microsoft BASICs. Obviously,
you pay a penalty for using constants in a loop. :
U sing double precision constants (1.23456789 in
our examples) costs so much that you should try to
avoid them. Watch for long v variable names: 41
seconds to go from a one-character name to
LONGVARIABLEA ? Ouch! (Actually, I also tried
three-character names and found the penalty there
to be over seven seconds.) And there is a penalty
for having lots of variable names in use. Hmmm...
we need to-use variable names instead of constants,
because constants are so slow; but using lots of
variable names costs time also, so...

How about the other side of the Microsoft
coin? What can we do that will show oft the Micro-
soft BASIC speed? Two answers: use integer vari-
ables and do some transcendental function calcula-
tions. It's reasonably obvious why integer variables
hel]) iteger arithmetic is Utmmnl(ul to take less
time than ﬂ()a[mu point. Bul why the transcenden-
tals, if we just showed that the speeds are similar?
Simple. I cheated. I used only addition, where the
Atarit BASIC floating point package shows up
pretty good. But oh boy! Did we blow it when it
comes to multiply! When using SIN, COS, etc.,
Atari Microsoft BASIC is three to six times faster



ATARI SAYS ITS FIRST WORD

WITH A VOICE BOX BY THE ALIEN GROUP!

THE ALIEN GROUP has emerged from the underground, daring to offer
a full-featured speech synthesis system that is flexible, low in cost,
and needs no-accessory devices. No Interface, Cables, Speaker,
Amp, or External Power Required! VOICE BOX has been
designed and programmed by Atari users to become the
integral voice of a 400 or 800 computer. Simply plugged into
the serial port, VOICE BOX automatically routes all speech
. into the speaker of your television monitor. With the menu-
driven operating system supplied, you’ll be creating
original, intelligible speech within moments after
loading disk or cassette. No lengthy or obscure
instructions to wade through.

The system includes a dictionary which translates typed
text into VOICE BOX's phonetic language. The dictionary can
be expanded to include as many as 5,000 words of your own
custom vocabulary. Unlimited speech can be produced by
straightforward phonetic definiton at any time, even if the
dictionary should be full.

The. speech routines can be called from other programs for any

purpose you can conceive. Here are a few suggested uses:

SOUND EFFECTS .
* Access 64 phonemes at any of 4 pitch levels to add filtered,
contoured sound to the Atari audio repertoire.

GAMES

* Program aliens to hiss threats, moan when destroyed.

* Devise weird, non-human tongues for dungeon dwellers.
* Insert cryptic spoken clues in maze games.

COMPUTER OPERATION
* Code verbal prompts and error messages that command
attention and leave the current display intact.

EDUCATION

* Gain an introduction to the principles of phonetics.

* Learn touch typing through spoken feedback from the
keyboard.

In addition, the Random Sentence Generator included in the
operating system, which prints and speaks endlessly
startling, amusing, even poetic combinations of words
supplied by the user, helps teach school children to identify
parts of speech and recognize a variety of sentence
structures. g ;
A minimum of 16K RAM is required by the operating system.
Either disk or cassette includes both 16K and 32K versions. Try
VOICE BOX VOICE BOX for up to 10 days, and if it isn’t the finest value
Speech Synthesizer you've ever seen in a computer peripheral, the most
challenging and provocative addition you‘ve ever made to
your system, return it in its original condition for a full
refund.

When ordering specify disk- or cassette-based operating system, and enclose check or money-order for $169, or state your
VISA or MASTERCARD number. Send mail orders to: THE ALIEN GROUP
27 West 23rd Street or telephone orders from

Dept. PT-1 10 AM to 6 PM New York time
New York, New York 10010 (212) 924-5546

ALSO AVAILABLE lA'I' LEADING COMPUTER STORES THROUGHOUT THE WORLD.

Afari is a registered trademark of Warner Communications.
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than Atari BASIC. Untl now. But before I explain
that “unul,” let me make a few points.

Microsoft BASIC is definitely capable of more
speed than Atari BASIC, but nm"\ if you are very
careful and use lots of programming tricks. If you
are an advanced programmer, this won’t bother
vou. But I still believe, as 1 (lld over three years ago
when we designed Atari BASIC, that for most
people (and especially for beginners and hackers
like me) the ease of use that is the hallmark of
Atari BASIC makes it a real standout. But of course
I'm not the perfect, objective judge. So try all of
the BASICs, if your budget can atford it, and
judge for yourself.

Fast, Faster, Fastest

This section will explain that “until now” that I
wrote in the next to last paragraph. As I said, we
(OSS and |)l'L‘(](‘('("i§[)!'s‘) blew it when 1t came to
implementing the multiply algorithm, and as a
result the transcendental routines take long enough
for you to go out and get a cup of coffee. BNI...

Newell Industries (alias Wes Newell) of 3340
Nottingham, Plano, Texas (75074) has introduced
the Fastchip. Actually, the Fastchipis a ROM which
replaces the OS F lo.mnq Point ROM 1n an Atari
400 or 800. Major portions of the 2K bytes of
ROM have been (]mngv(l resulting in several
speed and/or accuracy improvements. The hnqgcsl
changes were to the [l]ullli)ll(dll()ll (ta da!) routine
and floating-point to integer conversion (which is
used all the time, by GOTO, POKE, SETCOLOR,
XI10, OPEN, and many, many other statements
and functions).

I have said that I will not normally review
software, but I think the Fastchip deserves an ex-
ception to this rule on two points: it can be consid-
ered hardware, and it is a must for anyone con-
templating heavy math usage with an Atari. Just as
an example, note the times in parentheses in Table

These times are those recorded with a Fastchip
installed. And this in a benchmark which does not
make heavy use of Fastchip’s best features!

Newell Industries has done some fairly com-
plete timings of the various routines, so I won’t
belabor that point here. I will, however, include my
own small benchmark program, just to give you an
idea of the improvements available.

As you will note, I have included the Microsoft
timings, also. Quite frankly, comparing Microsoft
with Atari BASIC in this benchmark is almost as
ludicrous as the reverse comparisons in Table 1.
Which perhaps says a lot about how worthwhile
benchmark programs really are.

Anyway, note that using the Fastchip brings
the Atari BASIC timings within striking range of
the Microsoft timings. A most respectable perform-

Table 2. Transcendental Timings

Atari Atari Atari BASIC
line 30 Microsoft BASIC  with Fastchip
30 =ABS(I) 1.15 1.53 1.48
30 J=SIN(I) 6.85 25.3 10.9
30 ] =EXP(I) 6.75 33.7 9.93
30]=I"1 12.4 74.0 20.8

10 <start timer>

20 FORI=0TO 6.3 STEP 0.02
30 ] = <a function of I...see table>
40 NEXT I

50 <print elapsed time>

(program used with Table 2)

ance when you consider that the Atari BASIC
routines use six byte floating point while Microsoft
uses a four byte floating point. Incidentally, the
BASIC A+ timings were all only a small fraction
of a second faster than the Atari BASIC times
here, so I omitted them.

Enough hard work. On with the games!

BOING ... Part 2

Last month, we started with a simple program to
bounce a ball around in a box. We noted some
problems having to do with bouncing fast balls
against a wall when the “clock™ is slow: either the
ball hits the wall “invisibly” or the bounce has to
look strange. This month, we will extend that
program into a real game and present an alternative
method of moving the ball.

If you did type in last month’s program, you
might try changing it so that you assign XMOVE
and YMOVE instead of having the program pick

random directions. I would suggest that you try
values 00, 0.5, 1.0, and 2.0 in various combinations.
If you choose XMOVE=1 and YMOVE=0.5, you
will accomplish roughly what this month’s program
will use. Note, though, that the ball appears to jerk
across the screen in strange directions. If you slow
down the movement loop (put a delay in it), you
will see that the ball really does go in as straight a
line as it can (given the coarseness of the display we
chose, Graphics 3). The jerkiness is simply an
optical illusion, as far as I can tell, due to your eye
expecting a certain movement and then being
fooled.

The solution? Really, with finite pixel posi-
tioning, there is none. But you can greatly improve
the situation by using a higher resolution graphics
mode while retaining a relatively large ball: the
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MAGATAR

Experience the
Magazine
of the Future . . .

The Programmer’s Institute’s magnetic magazines will entertain, educate, and challenge you.
Each issue features ready-to-load programs ranging from games, adventures, home applications, and utilities to
personal finance, educational, and our ‘‘unique’’ teaching programs. Our magazines include fully listable
programs, a newsletter containing descriptions and instructions for all programs, and notes on programming
techniques used.

Subscription price for cassette is $50 per year, 330 per 2 year and $10 for a trial issue.

For diskette 875 per year, 345 per V: year and $15 for a trial issue. . . . Don’t miss another issue!
**‘Received my first copy . . . it’s great! Please | *‘Not only are the games fun and the applications “ % A thi y
rush to me one of each back issue, so I'll have | useful, but the quality of the programs is excellent. " - :;’z::;r::’a‘gmme) 2 eve;y L mig)i:':;?: C;ﬂ
a complete set.”’ R.G., Chicago, IL S.P., Midwest Computer Software Sales N = 2

the = o | FREE OFFER! ] PROGRAMMER'S INSTITUTE

- Y s designed a series of pro e 'UTUREHOUSE

programmer S g’ .)f grams w.h.lch -cxat[!ngc\sllhé Order both The Programmer’s Program and a division ()J" FU A “ )
program { 4 Lgﬁ;zi‘d: E;'ch?aioriég 'he | | year's subscription, and the total cost is P.O. BOX 3191, DEPT. 1-C
fundamentals of computer programming, The Programmer’s Program only $75 cassette, $100 diskette. You will CHAPEL HILL, NC 27514
receive our Haunted House Adventure (14.95) MasterCard/ VISA Welcome

10 AM - 9 PM, Mon - Sat

provides a valuable supplement to the BASIC manual. S o
Each technique is explained in depth, then graphicaliy displayed, | ABSOLUTELY FREE with any $75 order.
See yvour local dealer or order direct
grugrumming. sorts, trees, boolean fogic, an mrmori SAVErS are cx- FREE CATALOG UPON REQUEST
plored, making programming tasks easier and more efficient. Dealer Inquiries Invited - - -
The Programmer’s Program is ideal for anyone who has ever b

enabling you to gain a better understanding of programming concepts. Offer expires September 30, 1982,
been frustrated by the manuals! ($50 cassette, $55 diskette). ALL SOFTWARE REQUIRES 16K J ~ Add 32 postage and handling to all orders.

Such methods as multiple loops, stacks, Eauem-s, graphics, game

Beat the clock! OQOutsmart your friends! YOU CAN PLAY 3 NEW GAMES

orrEace || wn voun _<CRBRACE

DISKETTE:

The high-speed dictionary game

Al last, an educational game that's really fun to play! You
start ecach turn with a word, 6 defimtions, and a counter
setto 600 points. As time passes the points tick away. The
sooner you pick the correct definition, the more points
you get, but the sooneryou guess wrong, the more points

voullose The next disk in the WORDRACE System. Use it

along with your WORDRACE disk to play:
3 |(‘V(‘1_\ of play on one disk: ® CLAIM TO FAME 600 famous people in history)
® Beginner (ages 9-14) @ R('EUI‘“ L Ch"”‘-‘”gv ® SPORTS DERBY 600 pieces of sports. trivia)
2000 words and definitions ® Plus more vocabulary words

$24.95 $19.95
ATARL: 32K — disk — BASIC Requires WORDRACE disk
APPLE: 48K — disk — APPLISOFI

Available at vour computer store or direct from DON'T ASK

Admit it: you've cursed out your computer.
Include $2.00 shipping tor cach program (Calif residents add 6% tax)

Every programmerdoesit eventually.  Ever wonder how it would reply?
ATARL i~ a trademark of ATARI INC

APPLE and APPLESOFT are trademarks of APPLE COMPUTER INC

Try ABUSE

The insult program. 0 ,
® funny ® Unpredictable @ Interactive D®n ' ASK
® Cuaranteed to call you something

you've never been called before! cou,ur:. somARe

$19.95

ATARI: 40K — disk — BASIC 2265 WESTWOOD BLVD. B-150
APPLE: 18K — disk — APPLISOFT LOS ANGELES, CALIF. 90064

Dealer inquiries welcome  (2713) 397-8811
ORIGINAL SOFTWARE FOR THE ATARI 400/800 AND THE APPLE 11/11+ FROM DON'T ASK
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jumps in the higher resolution mode are small in
comparison to the ball and so are not perceived as
readily. With an Atari, the easiest way to accomplish
this is with Player/Missile Graphics; but I will not
delve into that in this series of articles since the
subject has been covered so thoroughly and well
elsewhere. Rather, the intent of these articles is
simply to give beginners to graphics and/or as-
sembly language a start in converting ideas from
paper to BASIC to assembler.

This month, though, there simply isn’t room
or time to show and explain both the BASIC pro-
gram and its assembly language counterpart. So
the assembly language version will wait for next
month, but I promise that it will be as closely related
to this month’s BASIC as last month’s pair of pro-
grams were interrelated.

By the way, for those of you who simply want
to play the game, just type it in as carefully as pos-
sible. Then simply RUN it for a two player Table
Tennis-like game, using joysticks (not paddles —
and, by the way, you must hold the joysticks turned
90 degrees left from normal position). For a one
player game (not exciting, but a good demo), hold
down the START key as you hit the RETURN key
after typing RUN. And thus we start a skeletal
C.\[)ldﬂdtl()n of how this program works.

What Makes BOING Ping?

First, note that YP(x) and SCORE(x) are simply the
Y (vertical) paddle position of player “x” and a
count of that same player’s misses (x 1s 0 or 1, only).
SINGLE is a flag set by examining the console
switches which creates either a two player or one
player game. LASTWIN isa -1 or +1 flag which
indicates who scored the last point (we initialize it
randomly).

At line 2000, the real work begins. In Graphics
mode 3, we draw top and bottom boundaries and
left and right paddles and print the current score.
If this is a single person game, we overlay the right
paddle with another wall. Also, in line 2060, we
initialize each player’s paddle position to 10, smack
in the middle of each side. The ball is also initialized
somewhere in the middle of the screen and given a
starting shove.

At lines 2600 and 2700, we use my trick for
reading the left and right joystick positions (this is
the reason for turning the padclles), and we skip
moving the paddle if the joystick is centered (and
we never move the right paddle in a SINGLEs
game). The method of moving a paddle is sheer
simplicity: since each paddle is three units high, we
erase the pixel on one end and create a new one on
the other end. Presto, the paddle is moved. Oh,
yes, we update YP(x).

Then, at line 3000, we start moving the ball.

This is pretty much like last month, except that the
XMOVE is always plus or minus one while the
YMOVEis-1,-0.5, 0, +0.5, or + 1. Note that if the
ball won't hit snmcllnm_, on its next move, it is
because it will miss a paddle, so someone (H[ I'P)
will lose a point.

But if the ball is hit by a paddle, its YMOVE-
ment is not determined by simple reflection. Rather,
if the ball hits the center of a paddle, it is reflected
straight across the playing field (with YMOVE=0).
If it hits directly on either side of center. it returns
at a slight angle (YMOVE = -0.5 or +0.5). Butifit

just barely hits the edge of the paddle, it rebounds

ata s.lllsld(lm:h nasty angle (YMOVE= -1 or
+ 1). All this is done in line 3080,

Finally, the “LOSE” and “SCORE" routines
are fairly simple. We force the ball to continue its
flight for two more steps and then make a nasty
noise and a simple but flashy display. We aw ard a
hit point as appropriate and figure out who
LASTWIN should be.

This is not a sophisticated game. It is nof in-
tended to awe you with the power and flexibility of
the Atari computer. Itis intended to be a simple
enough game that most of you will be able to follow
its logic. And it certainly is intended to be easily
translated to assembly language. But that’s next
month.

1008 REM *** STARTUP THE GAME ****

1¢1@ DIM YP (1),SCORE(1):SCORE(@)=0:SCORE(1)=0

1028 SINGLE=(PEEK (53279)<>7)

1108 LASTWIN=1:IF RND (@)>=8.5 THEN LASTWIN=-LA
STWIN

2008 REM *** PREPARE FOR A SERVE ***

2018 GRAPHICS 3: COLOR 2: PLOT @,@:DRAWTO 39,8

2020 PLOT @,19:DRAWTO 39,19

2¢3@ PRINT :PRINT SCORE(1l),,SCORE(@):PRINT " =

SCORE";
2¢35 IF SCORE(@)>2@8 OR SCORE(1)>28 THEN END
2649 COLOR 3 :PLOT @,9:DRAWTO ©,11:PLOT 39,9:DR

AWTO 39,11
2356 IF SINGLE THEN COLOR 2:PLOT 39,0:DRAWTO 39
19

2060 YP(8)=19:YP(1)=10:REM VERTICAL POSITION

2@78 IF SINGLE THEN LASTWIN=1

2108 REM SET UP BALL

2119 XMOVE=LASTWIN:YMOVE=INT(3*RND(#@))-=1:Y=INT
(12*RND(9) ) +4

2128 YNEW=Y:X=19-5*XMOVE:XNEW=X

2500 REM *** MAIN PLAYING LOQP ***

2518 REM

2528 REM 1. CHECK AND MOVE PADDLES

2530 REM 2. SHOW NEW BALL POSITION

2540 REM 3. CHECK FOR COLLISIONS, ETC.

2558 REM

2590 REM *** FIRST CHECK AND MOVE PADDLES

2608 V@=PTRIG(@)-PTRIG(1l):IF NOT V@ THEN 2700

26108 VP@=YP(@)-V@:1F VP@<2 OR VP@>17 THEN 270@8

262@ COLOR @:PLOT @,YP(@)+V@#:COLOR 3:PLOT @,VPE@
=VO:YP(0)=VPO

2708 V1=PTRIG(2)-PTRIG(3):IF SINGLE OR V1=08 THE
N 3000

2719 VP1=YP(1)-V1:IF VP1<2 OR VP1>17 THEN 30090

2728 COLOR @:PLOT 39,YP(1)+V1:COLOR 3:PLOT 39,V



You’ve invested a lot of time and money into your computer . . .
It’s time that investment paid off!

" THE COLOR ACCOUNTANT

The Programmer s Institute mtroduc,es THE COLOR AC(,OUNTANT the only complete personal financial package
specifically designed for the Atari 400/800 computer. This unique package includes:
1. Complete Checkbook Maintenance 5. Payments/Appointments Calendar 8. Home Budget Analysis

2. Chart of Accounts Maiatenance 6. Color Graph Design Package 9. Schedule 1040 (Long Form)
3. Income/Expense Accounts (graphs any files) 10. Decision Maker
4. Net Worth Statement 7. Stock Market Analysis 11. Mailing List

After the initial setup, THE COLOR ACCOUNTANT requires less FREE OFFER!

than an hour of data input each month. : .
The checkbook maintenance program is the key to the entire Order before Sept. 30, 1982 and you will receive

package. Once your checkbook is balanced, the checkbook summary file ABSOLUTELY FREE Itemized Deductions

will automatically update the home budget analysis, net worth, and in- (Schedule A) and Income Averaging (Schedule G)
come/expense statements. You can then graph any file, record bills and

appointments, make decisions, print a mailing list, analyze various e
accounts or stocks, and even calculate taxes. PROGRAMMLR S INSTIITUTE
All programs are menu-driven and allow add/change/delete. Each ”)d”"‘””" ,”f i [LBE‘HOU?L
(f,i]!cda;.?]:icf[[f[emem can be listed to screen or printer, and saved to cassette (I,}-i(:\PBEOL\HIIILin: 131(}[2-55 ll:;,(
: " MasterCard/ Visa Welc
THE COLOR ACCOUNTANT also comes with 40 pages of P ko
documentation that leads you step-by-step through the entire package. See your local dealer or order direct

The Atari 400/800 requires 24K for cassette and 32K diskette for this 1 919 489 2198

package.
($75 cassette, S80 diskette). Add 52 postage and handling 1o all orders.

®

PUT AN END TO YOUR
MEMORY EXPANSION
PROBLEMS!

With the only logical choice tor 48K
memory expansion of the Atari 400.
Upgrade with the new Tara Computer
48K RAM card for the 400.

Features:

COI I Iputer PrOdl ICtS » Easy installation.
* Cooler, less power hungry operation

compared to standard 16K or 32K
products.

* Uses state-of-the-art 64K Dynamic
RAMs.

* Extends 400 useable memory to 48K.

, * Allows higher performance 800 soft-
No-rmmen : ware to be run on your 400.

o * Quality construction with gold edge
' : connector.

".' St RS CHERERREERY | £ * Allows for disk operation.

Increase the performance of your
personal system efficiently and econo-
: EEL Introductory mically with the new Tara C ‘omputer

Tara Computer Products ~ Tara Computer Products Offer $19 900 'IHI\ RA“ card. Available direct from
3648 Southwestern Blvd. 2 Robert Speck Pkwy., Suite 1500 'ara Computer or from select dealers.
Orchard Park, NY 14127 I\llul\sduq‘l Ontario | | us
(716)662-7219 Canada L47 1H8 SHIPPING

(4 16)273-6820 (Dealers’ Inquiries Welcome).




P1-V1:YP(1)=VP1

REM *** BALL CONTROL ***

COLOR @:PLOT X,Y

COLOR 1:PLOT XNEW,YNEW
X=XNEW:Y=YNEW
XNEW=XNEW+XMOVE : YNEW=YNEW+YMOVE
IF XNEW<38 AND XNEW>1 THEN 3200
HITP= (XNEW>20) : XHIT=39*HITP

IF SINGLE THEN IF HITP THEN 3188
YMSAVE=YMOVE : YNEW=INT (YNEW) : YMOVE= (YNEW-YP
(HITP))/2

IF ABS(YMOVE)>1 THEN GOTO 4008
XMOVE=-XMOVE

IF YNEW=1 OR YNEW=18 THEN YMOVE=-YMOVE
GOTO 2688

REM *** THE 'LOSE"
COLOR @:PLOT X,Y
COLOR 1:PLOT XNEW,YNEW

FOR I=1 TO 1@:NEXT I

COLOR @:PLOT XNEW,YNEW

COLOR 2:PLOT XNEW+XMOVE,YNEW+YMSAVE
SOUND®,132,12,12:POKE 20,0

SETCOLOR 1,8 ,PEEK(20)*4:IF PEEK (Z20)<32 TH
EN 4148

SOUND 0,0,0,0

REM *** SCORE IT ***

SCORE (HITP) =SCORE (HITP) +1

LASTWIN=1:IF HITP THEN LASTWIN=-LASLTWIN
GOTO 2000

3009
3018
3920
36830
3949
38506
30608
3870
3080

3998
3108
3208
3299
49089
4919
4920
4930
4040
4959
4130
41490

ROUTINE

4150
4200
4219
4229
4999

COMPUTE! The Resource
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NEW FOR ATARI

FROM

MMG MICRO SOFTWARE

ssssserie GAMES vieawsnss

CHOMPER - All machine language arcade game. One of the only
computer games with intelligent monsters. Destined to become a classic

Requires 16K, 1 Joystick - Disk or Cassette
ASTEROID MINERS - Race against time! Your mission is to mine all
the asteroids before time runs out. BASIC and machine language

Requires 16K, 1 Joystick - Disk or Cassette

"'"""'NECESSIT]ES""""'

DISK COMMANDER - Just save this program on your BASIC disks
and it will autoboot and automatically list all programs from the disk into
your screen. Simply run any program by typing in a number

Requires 16K, Disk Only
BASIC COMMANDER - This all machine language program is an
absolute requirement for ATARI BASIC programmers. Single keystroke
DOS and BASIC commands, plus; AUTONUMBER, RENUMBER,
BLOCKDELETE and much more!

Requires 16K, Disk Only
RAM TEST - The most thorough and fastest memory test available for
the ATARIL This all machine language program takes 4 min. to test 48K.
It’s the only program that tests the cartridge area of RAM. Good for new
400/800 computer owners and for testing new RAM boards.

Requires 8K - Disk or Cassette

FREEEEHE BUSINESS/HOMEnan-:u\-

MAILING LIST - Extremely fast BASIC and machine language
program. Each data disk holds over 500 files. Sort on any of 6 fields at
machine language speed. Use any size labels or envelopes.

Requires 48K, Disk Only

Please send check or money order to:
MMG MICRO SOFTWARE
P.O. Box 131 ® Marlboro, NJ 07746
or call (201) 583-4362 for MasterCard, Visa or C.O.D.

Dealer and Distributor Inquiries Directed Exclusively To
I ProWare Systems
(201) 566-5007

ATARI is a registered trademark of ATARI, Inc.

LOADING...

SOMEDAY

LOADING...

I'M GOING TO REPLACE
THIS CASSETTE WITH A DISC DRIVE
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PET AUio qud Program 1: Autoload

109 DIMCODE(87)
113 FORN=634T0721:BYTE=N-634

Lou Cargile and Richard Mansfield i%g SEQQCODE(BYTE)=POKEN-CODE(BYTE)
149 IFPEEK(235)=12ANDPEEK (236)=226THEN
SYS634
“Autoload” for 80-column PETs allows you to 150 DIRECTORY
easily LOAD and RUN any program from disk 266 DATAl65,235,73,139,133,235,165,236
drive zero. You put the directory on screen and 218 DATA73,224,133,236,96,165,217,41
then move the cursor to the line which lists the 226 DATAl127,201,92,208,64,169,13,141

23¢p DATAll1l1,2,141,115,2,169,147,141
249 DATAll2,2,169,82,141,113,2,169
258 DATA213,141,114,2,169,5,133,158
o T e e 260 DATA165,217,201,92,208,4,169,1

Pa i : : 2 T 276 DATA133,158,169,1,133,198,169,68

I'he routine is turned on (or off) by a SYS 634. 280 DATA32,21@,255,169,2084,32,218,255

The only potential problem would be inadvertently  29g paTal69,32,32,21@,255,169,24,133
LOADing a program which overwrites the second 3¢¢ DATA198,169,58,133,217,76,12,226
cassette l)u[fc While Autoload is armed, all output
to the screen jumps through the code at $0287. If
this is overwritten, there will be trouble. Otherwise,
this routine might be handy to place, for example,
at the beginning of a disk of game programs. It

target program. Hit the backslash key “\ "and the
program boots into the computer and takes control.
The cursor need not be in the first position on a

Program 2: Autoload Disassembly

would facilitate easy selections. @27A A5 EB LDA S$EB
Autoload makes use of the vector at $EB, $EC, @27C 49 8B EOR #$8B
which can intercept characters on the way to the @27E 85 EB STA $EB
screen. This is an aspect of the newer Commodore #2800 A5 EC LDA SEC
machines which perhaps deserves further explora- g%gi g?, gg ggi g:gﬂ
tion. The disassembly (Program 2) illustrates how 3286 60 RTS
all (‘I}zll‘zlclel‘§ typed are _i_n‘sl c:_-cnn:med by the 3287 A5 D9 LDA $D9
routine starting at 30287. At $027A, the contents @289 29 7F AND #S7F
of SEB and SEC are toggled to alternatively point @28B C9 5C CMP #55C
to $0287 or back to the normal $E20C. The routine  g28D D@ 36 BNE $@2C5
in BASIC ROM which handles output to the screen  @28F A9 @D LDA #$0D
passes through $E209 which is an indirect JMP 9291 8D 6F @2 STA S@26F
down to S00EB. Normally, it bounces right back to 294 8D 73 @2 STA 56273
FSE20C because this vector at $EB is loaded with 9297 A9 93 LDA #3593
$E20C during initialization. 9299 8D 70 @2 ST sgg;w
With the output to the screen flowing through gggg 219) .?% 52 égi g@271
$0287, a quick test of $DY reveals whether or not @2A1 A9 D5 LDA #$D5
the backslash key is being pressed. If it is, the @2A3 8D 72 @2 STA $@272
keyboard buffer is loaded with the characters @2A6 A9 @5 LDA #5085
which will cause an automatic LOAD/RUN. Since @2A8 85 9E STA S9E
LOAD itself returns BASIC to a warm start condi- g2aA A9 01 LDA #$01
tion, the RUN must be pushed into the keyboard @2AC 85 C6 STA $SC6
buffer. It would not survive LOAD if printed to @2AE A9 44 LDA #544

@2B@ 206 D2 FF JSR $FFD2
@2B3 A9 CC LDA #SCC
@2BS5 20 D2 FF JSR SFFD2

the screen on the same line as LOAD.
In addition to this application, the conce pt of

pre-screen 111[(1(([)11(111 could solve a variety of d2B8 A9 20 LDA #$20

other pm«rlammmq problems. For C\dmple you @2BA 20 D2 FF JSR SFFD2

could assign certain keys to transmit special charac- @2BD A9 18 LDA #3518

ters to a printer. Or a LISTing could be sent to the @2BF 85 C6 STA $C6

printer, spelling out cursor ch: wracters, in the 2C1 A9 3A LDA #53A

tashion of COMPUTE!'s listing conventions. In @2C3 85 D9 STA $D9

effect, this technique gives you real control over B2C5 4C @C E2 JMP SE28C C

the keyboard.
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There are times when yow'll want to process other kinds of
disk files besides Text fi f‘h)v The technique is illustrated
with a useful evoss-reference program which shows where
and how often variables are used in a BASIC program.

Process Any
Apple Disk File

Keith Falkner
Venice, FL

Apple’s Disk Operating System recognizes four
tvpes of files: \pplunil Integer, Bin: wry, and
Text. When the DOS command CATALOG is
entered, the names of all files on the disk are dis-
played, and the type of each file is indicated by a
letter A, I, B, or T. A-files are of course r\pplesnil
programs and are stored by the DOS command:
SAVE programname. Similarly, I-files are pro-
grams in Integer BASIC. B- files are merely copies
of memory onto disk, although they are often
machine- lmuu 1ge programs or sul)pmq -ams. 1 -
files are the mll\ genuine data files, and these have
invariably been written by programs.

\p})l( DOS contains a very sensible restriction:
a program may OPEN only a Text file. Investigation
verifies that all the other types of files usually con-
tain many null bytes, that is, bytes with no bits on,
orin \pplesoil CHR$(0). Unless a program
e\pluul\ writes CHR$(0), a Text file will never
contain a null byte. So when data is being read
from an open file into memory, Apple DOS tests
each byte transferred. If a null byte is found, Apple
DOS assumes that the program has read beyond
the end of data in the Text file and issues the error
message END OF DATA IN #####, where
#H#### 15 a line-number.

Many Good Things

This restriction really is a great nuisance, because
there are many q()od things we could do if only a
program could process the other types of files. For
instance, a program could print a program listing
neatly, produce a cross-reference report, or devise
some documentation from the REM statements in
an Applesoft or Integer BASIC program.

In fact, a program can circumvent the restric-
tion and OPEN any type of file, by patching DOS
as follows:

POKE 42948,234: POKE 42949,169: POKE
42950,0 : REM DOS 3.2 OR 3.3 IN 48K. This

changes the instruction at $A7C4 from EOR $B5C2
imto NOP and LDA #0, and thus circumvents the
test for type of file.

Those POKEs are effective until DOS is re-
booted (via PR#6 for example). If the DOS com-
mand INIT is issued after the POKEs, the disk so
initialized will contain the patch permanently, thus
the version of DOS on it will never be able to issue
the error message FILE TYPE MISMATCH for
the OPEN command.

Figure 1. The Cross-Reference Program’s Variables

A 200 280 330 340 420 430

A$ 330 490 520 530 540 550 620 630

A$( 100 360 370 380 390

B 210 220 260 350 360 370 380 390

BS 510 530 550 630 640

B$( 100 510

C 310 400 420 440 450 460 470 480 580
C$ 510 550 630 670

C( 100 140 150 160 340

Cl 310 340 400 450 470

C2 150 230 310 400 410 480 610

C9 340 440 450 470 500 510

J 140 150 220 250 260 360 370 380 680
K 220 250 260 350 370 380 390 610 620 630
L 300310

L$ 220 240 310

M$ 360 370 390 400 480 490

P$ 180

Q 200 280 300 330 520 690

Q$ 330 520 690

QQ$ 120 540

S 120 310 640 660 670

X 220 260

X$ 230 240 250 260 600 630 640

X$( 100 250 260
Y 640 650 660
Z 580 650
Z$ 580

Figure 2. The Cross-Reference Program’s Line
Numbers

210 500 520

250 250

280 210

330 500 530

390 350 370

400 360

410 340

450 410

490 470

500 420 430 440 460 480
510 500

520 540 550

560 280

630 610

650 630

670 650

690 200 280 300 330 520
700 190
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Any program using the above technique to

OPEN a non-Text file must be prepared to detect
and process the expected null bytes; therefore, the
commands GET and INPUT will not work. Fortu-
nately there is a convenient routine in DOS, and
here is how to use it:

PRINT CHR$(4) “READ” filename
CALL 42636 : Q=PEEK (46531)

The above line corresponds to a GET statement
and delivers in Q the ASCII value of one byte. If
the byte is a null byte, then Q will simply be zero,
and that can be processed as easily as any other
value. DOS will not issue the error message END
OF DATA, unless the program reads a byte past
the last sector containing the disk file.

The final tip is therefore how to detect end-of-

data when processing a file other than a Text file.
Actually that is the easiest part, and is simple to
deal with when the file has just been opened. Both
A-files and I-files start with a two-byte counter
which indicates how many bytes of data are in the
program, i.e., how many bytes to process. B-files
contain this same counter, but before it is another
two-byte counter which tells where the image of
memory is to be loaded. As usual with 6502 soft-
ware, all these two-byte counters have the less
significant byte first and the more significant last.

[lustrating these techniques is an adaptation

of a program which first appeared in COMPUTE!,
May/June 1980. The program prints a cross-
reference list of either the variables or line-numbers
in an Applesoft program. The program is very
handy and was admirably explained by its esteemed
author.

180
119
120
138
140
150
1689
179
180
199
200

2198
220

230

240
2508

TEXT : HOME : NORMAL : DIM AS$(15),B$(3),X$

(508@),C(255)

PRINT "CROSS-REF JIM BUTTERFIELD": PRIN

T

QQ$ = CHRS$ (34):8% = " ":BS (1) = Q$:BS

(3) = CHRS (58)

INPUT "VARIABLES OR LINES? ";2$:C2 = 5: IF

ASC (2$) = 76 THEN C2 =6

FOR J = 1 TO 255:C(J) = 4; NEXT : FOR J = ~

48 TO 57:C(J) = 6: NEXT
IFC2=5THENFORJ=65T096:C(J)=5:NEXT:C(36)=7
C(37)=7:C(40)=8

C(34) = 1:0(178) = 2:C(131) = 3

PRINT : INPUT "PROGRAM NAME: ";P$

IF P$ < "A"™ THEN PRINT CHR$ (4)"CATALOG": ~
GOTO 178

GOSUB 7@@: PRINT CHRS (4)"OPEN"P$: PRINT C

HRS (4)"READ"PS

GOSUB 69@:A = Q: GOSUB 698:
+ A"™ BYTES"

IF B = 6 GOTO 28¢

PRINT L$;:K = X: FORJ = B TO 1 STEP - 1:
PRINT " ";AS$(J);:X$ = AS(J)

IF C2 = 6 AND LEN (X$) < 5 THEN X$ =" "
+ X$: GOTO 2380

X$ = X$ + LS
IF X$(K) > =

PRINT 256 * O ™

X$ THEN X$(K + J) =
/

X$ (K):K '-7

-

260

2780
280

299
308

310

320
330
340
350
360
378
380

390
400
410
420

430
449
450
460
470

480

490
500

518

520
530
540
550
560
570
580

590
600
610
620
630
640
650
660
670
680
690

760

GOTO 254
X$: NEXT J:X =

) ECIR L)
X$(K + J) =
=8

REM : GET NEXT LINE,
GOSUB 69@8:A = Q: GOSUB 698:
0OTO 568

REM GET LINE NUMBER

GOSUB 698:L = Q: GOSUB 698:L =

X + B: PRINT :B

TEST END
IFA+Q=208G

QEEED 56T

C = C2:Cl = - 1:L$ = RIGHT$ (S$ + STRS (L)
/6)

REM GET BASIC STUFF

GOSUB 698:A = Q:AS$ = Q%

C9 = C(A): IF C9 > Cl GOTO 410

K =@: IF B = 8 GOTO 390

FOR J = 1 TO B: IF AS$(J) = M$ GOTO 468

IF AS(J) < MS$ THEN NEXT J:K = B: GOTO 398
FOR K = B TO J STEP - 1:AS$(K + 1) = A§(K):
NEXT K

B =B+ 1l:AS(K + 1) = M$

C = C27CL = = LM ="

IF C2 = 5 GOTO 458

IF A= 171 OR A = 172 OR A = 176 OR A = 19
6 THEN C = 6: GOTO 508

IF A = 44 OR A = 32 GOTO 500

IF C9 < > 6 THEN C = 9: GOTO 5@8

IF C9 = C THEN C = = 1:C1 = 4

IF C > 6 GOTO 500

IF C < @ AND C9 > Cl AND C9 > 6 THEN Cl = ~
C9: GOTO 498

IF C2 = 5 THEN IF LEN (M$§) > 2 OR C > @8 GO
TO 500

M$ = MS + AS

ON C9 + 1 GOTO 216¢,516,510,510: GOTO 338
BS = B$(C9):C$ = ""

GOSUB 69@:A$ = Q$: IF Q = @ GOTO 219

IF AS = B$ GOTO 3340
IF A$ < > QQ$ GOTO 520

A$S = B$S:BS = C$:C$ = AS: GOTO 5240

PRINT PRINT CHR$ (4)"CLOSE"

INPUT "PRINTER? ";Z$

C= 3:Z = 6: IF ASC (2$) = B9 THEN C = 4:2 ~
= 12: PRINT CHRS (4)"PR#1l"

PRINT PRINT "CROSS REFERENCE - PROGRAM "
; P$

X$ = "": FOR J = 1 TO X:A$ = X$(J)

IF C2 = 6 THEN K = 6: GOTO 638

FOR K = 1 TO LEN (A$): IF MIDS (AS,K,1) < ~
> " " THEN NEXT K: STOP

BS = LEFT$ (AS$,K - 1):C$ = MID$ (AS$,K + 1)
: IF X$ = BS GOTO 650

PRINT :Y = @:X$ = BS: PRINT X$; MIDS (SS$,1
;5 — LEN (X$));

Y=Y+ 1: IF Y < Z GOTO 670

Y = 1: PRINT : PRINT S$;

PRINT LEFTS (S$,6 — LEN (C$));C$S;

NEXT J: PRINT : PRINT CHRS (4)"PR#8"; END
CALL 42636:Q = PEEK (46531):0% = CHRS$ (Q):
RETURN

POKE 42948,234: POKE 42949,169: POKE 429560
,@: RETURN [®

TOLL FREE
Subscription
Order Line
800-334-0868

InNC 919-275-9809
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This extension of the TRS-80 “Ener, ay Monitor” program
requires Extended BASIC and 16K.

TRS-80 Color
Computer Energy
Monitor Graphics

Linton S. Chasstain
Greensboro, NC

For those of you who have added “Energy Monitor”

(COMPU'I'E!. August 1982) to your software reper-
toire, I have written a L()l()”dl\ program called
“Energy Monitor Graphics.” This new program

will give you a visual display of your annual energy
consumption or cost. It can be either displayed to
your TV screen or printed out. This new program
uses the data files created by the “Energy Monitor™
program to generate the gr dplll(‘s

The program was written on a TRS-80 Color
Computer with Extended BASIC with disk drive.
For those of you who do not have disk yet, you will
have to change lines 70, 140, 160, and 180. The
following changes will permit vou to enter the data
files from a cassette recorder:

70 CLS:PRINT*“1-READ OLD MASTER FILE":

PRINT“FROM CASSETTE

140 OPEN*T",#-1,T$:PRINT”READING FILE: “;T$:
INPUT#-1,N

183 GRS UHITS UTILBA-RA

el el o R IS e e )
oo oan
(R v v g vy

DoOoOonoOoOnan
oo n

oo,
oo

G G G G G G

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NDY DEC

!
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1 E E E

1 £ B “E E

1 E EXRE - B E L E

1 B RE, e N Ex$ E E E - E_.'E
1 SEN  ERE L e EaaE g e E EEE L B
1. B E B LERSEMSERRERMESSE- E ElE
1 EE Bl EFERIESUEMNE E E ' E _E
el F E E ER B~ EN BB i WELETE B

JAN FEB MHP HPP MAY JUM JUL AUG SEP OET HD” DEC

]
1

160 FOR] =1 TO N:INPUT#
-1,D$,A(J),B(J),C(J).DJ).E(),
F(]).G(J):PRINTJ:NEXT]

100 CLOSE

This program’s displays will help you see the

effects of the seasons on your energy consumption
and cost. It may help you organize your strategy Lo
conserve encr .U\

3¢ CLEAR200

4@ MR=20:N=0

56 DIMDS (MR) ,A(MR),B(MR),C(MR),D(MR),E(MR),F(
MR),G (MR) ,K (MR) , T (MR)

60 R=0

7@ CLS:PRINT"1-READ OLD MASTER FILE FROM DISK

80 PRINT"2-DISPLAY GRAPH"

9¢ PRINT"3-RETURN TO COMMAND LIST"

18¢ INPUT"ENTER COMMAND BY NUMBER";R:IFR<1 OR ~
R>3 THEN6G

110 ON R GOSUB 12¢,208:G0T060

120 RS*"READING":PRINT

139 INPUT"NAME OF FILE ";T$

1406 OPEN"I",#1,T$:PRINT"READING FILE:
UT#1,N

150 PRINT"READING RECORDS # "

166 FORJ=1 TO N:INPUT#1,D$(J),A(J),B(J),C(J),D
(J),E(J),F(J),G(J):PRINTI:NEXTJ

178 PRINT:PRINTN; " DATA RECORDS READ"

180 CLOSE4#1

19¢ PRINT"PRESS <ENTER> TO RETURN.":GOSUB112@:
RETURN

200 CLS:PRINT"COMMAND LIST # 2":PRINT

210 PRINT "1-DISPLAY WATER COST"

215 PRINT "2-DISPLAY WATER UNITS"

220 PRINT "3-DISPLAY GAS COST"

225 PRINT "4-DISPLAY GAS UNITS"

230 PRINT "5-DISPLAY ELECTRIC COST"

235 PRINT "6-DISPLAY ELECTRIC UNITS"

24P PRINT "7-RETURN TO COMMAND LIST #1"

250 INPUT"ENTER COMMAND BY NUMBER";R:IFR<1 OR ~
R>7 THEN20@

268 ON R GOSUB 348,358,360,370,380,390:G0T0270

265 GOTO60

278 CLS:PRINT"1-DISPLAY TO CRT"

28@ PRINT"2-DISPLAY TO PRINTER"

290 PRINT"3-RETURN TO COMMAND LIST # 1"

3P@ INPUT"ENTER COMMAND BY NUMBER";R:IFR<1 OR ~
R>3 THEN 278

330 ON R GOSUB 90¢0,1200,335:G0T060@

335 GOTO6®

340 CS="WATER COST":FORJ=1 TO N:K(J)=A(J):NEXT
J :RETURN

358 C$S="WATER UNITS":FORJ=1 TO N:K(J)=B(J):NEX
TJ :RETURN

360 CS="GAS COST":FORJ=1 TO N:K(J)=C(J):NEXTJ:
RETURN

37@ CS$="GAS UNITS":FORJ=1 TO N:K(J)=D(J):NEXTJ
: RETURN

380 CS="ELECTRIC COST":FORJ=1 TO N:K(J)=E(J):N
EXTJ:RETURN

398 CS$="ELECTRIC UNITS":FORJ=1 TO N:K(J)=F(J):
NEXTJ: RETURN

908 CLS:P=P:A$=CHRS$ (133):B$=CHR$(131):FORI=68 ~
TO 388 STEP32:PRINT@I ,AS; :NEXTI

9@1 RESTORE

910 FORI=388 TO 412:PRINTRI,BS$; :NEXTI

940 FORI=421 TO 443 STEP2:READES$:PRINTRI,ES;:N
EXTI

95@ DATA"J","F","M",“A","M","J","J" ,“A“,"S" 'rlo
"’“N"'“D"

96@ FORJ=1 TO N

976 IFK(J)-P=>@ THEN P=K(J) ELSE P=P

":; TS$:INP
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98¢ NEXTJ
1428 PRINTE32,P;"
193¢ FORJ=1 TO N
1640 IFP=@ AND K(J)=0 THEN 1116 ELSE 1659
1850 IFK(J)/P*18<1 THEN KK=1 ELSE KK=FIX(K(J)/P
*1@)

T(J)=INT(36+((11-KK)*32))

FORI=(T(J)+J*2) TO 388 STEP32

IFT(J)=356 AND K(J)=0 THEN 1168 ELSE 16980
PRINTRI ,AS$

NEXTI:NEXTJ

PRINTR453,"PRESS <ENTER> TO RETURN";GOSUB1
120

ZS="":RS*INKEYS$:IFR$=Z$ THEN 11240

RETURN

CLS:PRINT"PRINTING GRAPHICS"
FORJ=1 TO N

IFK (J)-P=>@ THEN P=K(J) ELSE P=P

NEXTJ

PRINT#-2,P;" ";C$;TAB(24)T$

AS=LEFTS (C$,1)

'FORL=1 TO 12

IFP=@¢ THEN GOSUB 1388 ELSE 1280

GOTO0135@

GOSUB14@9@

"NEXTL

PRINT#-2,STRINGS (86,45)
PRINT#-2,TAB(4)"JAN"; TAB(8) "FEB"; TAB(12) "M
AR"; TAB(16) "APR"; TAB(26) "MAY";
1361 TAB(24)"JUN";TAB(28)"JUL"; TAB(32)"AUG"; TAB
(36) "SEP"; TAB(48) "0OCT";
TAB(44) "NOV"; TAB(48) "DEC"

RETURN

FORL=1 TO 12

PRINT#-2,CHRS (108)

";CS

1960
1870
1980
1099
1100
1110

1129
1139
1208
1219
1220
1239
1249
1259
1260
1270
1275
1289
1349
1350
13640

:P=0:L=0

1362
1370
1389
1385

1386
1390
1460
1485
1419
1420
1430
1450
1455
1460

NEXTL

RETURN

FORL=1 TO 12

PRINT#-2,CHRS (108

FORJ=1 TO N

GOSUB1468@

NEXTJ

NEXTL

RETURN

IFINT((K(J)/P)*12)<=12-LTHEN PRINT#-2,TAB(
4%*3)"":ELSE PRINT#-2,TAB(4*J)AS;
147¢ IFJ=>N THEN 148¢ ELSE 1490
1488 PRINT#-2,CHR$(13);
1498 RETURN C

Verbatim
flexible disks

Call Free (800) 235-4137 for
prices and information. Dealer
inquiries invited. C.O.D. and
charge cards accepted.

PACIFIC
EXCHANGES
100 Foothill Blvd.
San Luis Obispo, CA
93401. In Cal. call
(800) 592-5935 or
(805) 543-1037

QUALITY SOFTWARE FOR TRS-80 COLOR AND OSI

QUEST — A NEW IDEA IN ADVEN-

TURE GAMES! Different from all the
others. Quest is played on a computer
generated map of Alesia. Your job is to
gather men and supplies by combat, bargain-
ing, exploration of ruins and temples and
outright banditry. When your force is strong
enough, you attack the Citadel of Moorlock
in a life or death battle to the finish. Play-
able in 2 to 5 hours, this one is different
every time.

16K COLOR-80 OR TRS-80 or 12KOSI.
$14.95.

BASIC THAT ZOOOMMS!!

AT LAST AN AFFORDABLE COMPILER
FOR 0S|I AND TRS-80 COLOR MA-
CHINES!!! The compiler allows you to
write your programs in easy BASIC and
then automatically generates a machine
code equivalent that runs 50 to 150 times
faster.

It does have some limitations. It takes at
least 8K of RAM to run the compiler and it
does only support a subset of BASIC—about
20 commands including FOR, NEXT, END,
GOSuUB, GOTO, RETURN, END, PHINT,
STOP, USR(X), PEEK, POKE, *, /6 +

b ST VARIABLE NAMES AZ A
SUBSCRIPTED VARIABLE, and INTE-
GER NUMBERS FROM 0 - 64K.

TINY COMPILER is written in BASIC. It
generates native, relocatable 6502 or 6809
code. It comes with a 20 page manual and

can be modified or augmented by the user.

$24.95 on tape or disk for OSI or TRS-80
Color.

- J

T

A

LABYRINTH — 16K EXTENDED COLOR
BASIC — With amazing 3D graphics, you
fight your way through a maze facing real
time monsters. The graphics are real enough
to cause claustrophobia. The most realistic
game that | have ever seen on either system,

$14.95. (8K on OSI)

EthLLLE

—_—
.

VENTURER!—A fast action all machine
code Arcade game that feels like an adven-
wre. Go berserk as you sneak past the
DREADED HALL MONSTERS to gather
treasure in room after room, killing the
NASTIES as you go. Great color, high res
graphics, sound and Joystick game for the
TRS-80 Color or OSI machines. (black
and white and silent on OSI.) Tape only.

Send $1.00 for complete catalog of Games, Utilities & Business Software.

=
TRS 80 COLOR

AARDVARK - 80

(313) 669-3110

2352 S. Commerce, Walled Lake, Ml 48088

$19.95.

Osi
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A digitizer allows you to draw in free form on an “electric
tablet” and communicate the results to your computer. It's
stmilar to using a light pen, but more versatile.

$20 VIC
Digitizer

Have you ever looked at the commercially available
digitizer tablets available for the TRS-80, PET,
Apple, and other microcomputers and wished they
were available in an affordable form for the VIC?
Well, here’s an inexpensive version that you can
assemble in a few hours. If you don’t have the
parts in your junk box, it will probably cost less
than $20 to buy all the parts new.

Take a look at Figure 1. This dmmng shows
the digitizer in its finished form. It consists of a
base plate that becomes the stage for the materials
to be digitized or a reference grid for input to the
computer; a small box mounted on that contains
the X-axis potentiometer (POTX); an arm ex-
tending from that pot that has the Y-axis pot
(POTY) atits other end; and a second arm attached
to the shaft of the Y-axis pot that has a hole drilled
in the free end. This last arm becomes our cursor.

Construction is straightforward and simple.
First, determine the desired size of your base pld[L
I recommend that it be at least 12" dcep and 16”7
wide in order to allow for reasonable tolerances in
the finished grid effective area. Choice of materials
is up to you. I used Plexiglas plastic sheeting for
mine. In the center of one long edge, mount one
half of a mini-box or some other suitable container.
It should be narrow enough that it doesn’t take up
too much space, and shallow enough thatitis barely
taller than the mounted potentiometer. About
2"x3"x 17 will do for a 12”x16™ base plate.

Next, construct the arms. They should not be
too long, since the cursor should be able to be
placed over every intended coordinate on the grid.
Mine were 77 long each. You can fudge a lot on the
measurements, as long as everything is secure and
the arms reach every point on the gr ld you will
later place on the stage. You may find that it will be

necessary to counterweight the first arm because of

the weight of the second arm. All the construction
can be as fancy or as simple as you please, as long
as the arms cover the grid area adequately.

Now for the electronics. Figure 2 shows the
schematic diagram for the dlgm/cr As you can
see, it’s very simple. One caution, 1huugh try to
use potentiometers that have permanently mounted
metal shafts. Some pots are made to accept inter-
changeable shafts, and these have tolerances too
loose for our purposes. If the shaft wobbles in the
pot, chances are that your arms will sag because the
weight of the arms pulls the shaft to one side. Use
250K pots, linear taper, and a DP9S 9-pin socket
for termination. If you can’t find the socket at the
local electronics supply shop, try a hobby store.
They're often used in radio controlled models.
The cable linking the digitizer to the VIC can be
just about anything. I used ribbon cable, about
three feet long.

Mount one pot in the center of the other half
of the mini-box, and provide a hole in the side for
the cable to exit and enter. Mount the other potin
one end of the first arm, using the hardware pro-
vided with the pot. Mount the other pot in one end
of the first arm, using the hardware provided with
the pot. Mount the h ee end of that arm to the pot
in the box. Use any method you wish, even press-fit,
but be sure that it is secure and that the arm does
not rotate without rotating the shaft as well. Mount
the other arm to the pot at the end of the first arm
in a similar manner. If you have drilled a hole in
the free end of the second arm, that becomes the
cursor. If not, mark the arm with cross-hairs of
some Sort.

The Secret Is The Game Port

How does such a simple device work? Well, we
have to depend on the VIC and some software for
a lot of the job. The secret is that the VIC has two
A-D (analog-to-digital) converters available at the
game port. Although these are usually available as
accessories for most microcomputers, the VIC has
not one but two A-D converters built-in! Each gen-
erates a number between () and 255 based on the
resistance of the two pots in our digitizer, or game
paddles, or photocells, or any other variable resis-
tance. The scale involved is one count for every 1K
of resistance. Full scale would require a 255K pot,
but ask your parts jobber for one and see the funny
looks he gives you. 250K is as close as we can get.
Plug the dlqm?er socket into the game port on the
side of the VIC. Turn the VIC on and type in the
following program:

1@ PRINT"X=";PEEK(36872),"y="
20 GOTO 10

; PEEK (36873)

Run the program, and you will see X and Y values
of the digitizer scroll up the screen. As you move
the arms, watch the values change. In order to
calibrate your digitzer, place a grid of your own
construction, or some graph paper, on the base.
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Quantum Data’s new Video Combo Cartridge brings you: 40
or 80 column display, plus 16K RAM and PROM socket. m

\With the Video Combo Cartridge from Quan- no-cost change inside the cartridge. Instruc-
tum Data you can now have 40 or 80 column tions are provided. Also provided is a socket for
display, 16K RAM and PROM all in one cartridge. a PROM, 16K of memory and AC adaptor. If
It comes set for 40 column Display compatible you don't need memory, then 80 columns can be
with the VIC vided modulator and your home T.V. yours for only $199.50. A listing of the driver soft-
Then, when you are ready to upgrade to 80 col- ware is provided at no charge. A programmed
umns and a video monitor, just make a simple, PROM containing this software is also available

for $19.95.

7 : abl QDI Printor Qb
= expandor: RS-232 Minimother:
: w""‘ " interface:
* Expands Basic user memory up to * Provides RS-232 voltage conver- * Adds 3 slots to the memory
24K in 8K steps sion for VIC serial port expansion port
* PROMS may be mixed with RAM * Allows use of a wide variety » Removable card guides allow
in 8K blocks of RS-232 peripherals including either boards or cartridges
* 8K can be assigned to machine printers, modems and voice « Requires no additional
language area synthesizers power supply
* Plugs directly into VIC expan- * Low power CMOS circuitry « Fused to protect VIC power supply
sion port requires no external power supply from overload
* Low power, no additional power * Small size: 2!z x 3 inches » Simple plug-in installation
supply required PrDEOF. . .o ovienises $49.95  Minimother. ......... $69.95

« Professional Quality, full buffering
on all signals

* Small size: 6 x 4.5 inches.
16K expandor........ $149.95
24K expandor. . . . . .. $199.95

VISA and MasterCard accepted.

'!‘ QUANTUM (714) 966-6553

.31 | DEALER -
J DATA, INC 350? R‘edhi’l.rl cB)f.crig'.Jflh,,?ugt??(gS?SCq.os‘gﬁesa, CA 92626
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Adjust the positions of the pots in the arms so that
when the cursor is pointing to the upper left co-
ordinate of the grid, the X and Y values are 0. If
the numbers on the screen get larger rather than
smaller, then reverse the outside pin connection on
the affected pot from one end of the pot to the
other.

What can you do with it? That’s up to your
imagination, but how about putting a map of the
U.S. on the grid and creating a program that asks a
student to identify states by placing the cursor over
them? You might put the alphabet at the bottom of
the grid and let your program recognize the char-
acters by the position of the cursor.

In the digitizer described, data is being con-
tinuously sent to the VIC, and it is up to your pro-
gram to decide what is valid data and what is gar-

bage. In order to help make the system more “in-
telligent,” you might add a push-button to the
tablet and connect it to the game port or the User
port; then make your program wait for the button
to be pushed before accepting data from the
digitizer.

References:
6560/6561 Video Interface Chip, Commodore Interna-
tional, 950 Rittenhouse Road, Norristown, PA, 19408

Personal Compuling on the VIC, Commodore International,
950 Rittenhouse Road, Norristown, PA, 19403

GAME PORT
gi%}‘(x ’PQT X PIN9
# GND PIN 8
gg}‘-{{y —» POTY PIN 5
Figure 2. 6

NUFEKOP

FOR
THE

HARD SOFTWARE TO BEAT

ViGEe 0

Specify Keyboard or Joystick
ALIEN PANlC = Chlimb ladders, dig holes and drop aliens .

V IKMAN - Sweep up dots before monsters mop you up.

ANY 5 $42.00 : ANY 3 $27.00 : ANY 1 $9.95 : OUR CATALOG FREE!

SEARCH = Drive through a giant maze of rooms encountering money bags, fuel tanks, and moving oil slicks that shide you back to start.

. . Quickly! Specify Keyboard or Joystick
KRAZY KONG - You have to climb 1o the top but this crazy monkey keeps tolling batrels'?

RESCUE from NUFON = A Graphic Adventure game played with the keyboard. Some commands are, N.S.E.W. for direction, T for transport,
U and D for the 5 floor elevator. Under your watchful eye (there are certain undesireables in these rooms) your

guy finds and transporils humans to safety. One player average 20 min
|NVAS|0N - Protect energy pods from being stolen by enemy ships. Simple and challenging. Specify Keyboard or Joystick

$12.95

DEFENDER ON TRI - Pilot a defender style ship through 4 screens worth of million year old alien machinery. Since this is probably

your most common dream, we need say no more. No more

Requires 3K memory expander

NUFROM OEPT.

= IILIFEKQP

"I' |

Intoducing 3D MAN — $12.95

Imagine for a moment the following: Take the
maze from probably the most popular aicade game
around, put 1t in the memory of your Vic 20, alter
the perspective to eye level, put the dots back i,
the monsters back in, the power dots to enable you
to eat them, keep a running score, throw in chetrys
and other symbols as rewaids for clearing maze and
some other special touches like a form of radar . . .

. 1ts available from us Right Now' 3D MAN
requires 3K expander

P.0. BOX 156
SHADY COVE, OREGON 97539

FOREIGN ORDERS ADD ABOUT $1.50 PER TAPE

OR CALL 503-878-2113
MASTERCARD — VISA — C.0.D.




UN-WORD PROCESSOR 2 ... $14.95

An easy-to-use word processor. Works with any
size VIC — standard or expanded memory (3K,
8K, 16K) — and VIC-1515 or RS-232 printer*. Enter
text ... Edit ... List ... Sove to tope or disk and
append paragraphs for a final document. Allows
control codes within the text for changing printer modes
(e.g. BOLD). Menu selection of single or double space,
form feed, print width, ond number of copies to print.

MIDWEST MICRO

GRAFIX MENAGERIE ($'| 1 .95}. Demonstrate what your $300 miracle con de! Two-program
set unleashes VIC's grophics. SHOWOFF cantains Color Kaleidoscope, Arcade Critters, Custom Fants,
Electronics Schamatic, and Music Notation. PLOTTING wses dot-plot ond line-plot routines to moke equa-
fions perform computer video-arl on your screen. Changs equation values and create your awn interesting
potterns. Piot routines may be easily induded in your own programs.

BANNER/HEADLINER ($14.95). Twoprogrom set mokes GIANT headlines and banners on
your printer. HEADUNER prints large characters across the poge in three sizes. BANNER turns the
characters sideway:, prinfing continuously down the paper roll. Up to three lines of text, nearly unlimited
in length. (How about o ten-foot long "WELCOME HOME"?) For VIC-1515 or RS-232 printers.*

TICKERTAPE {$14.95). Interrupt-drivent Watch your message glide smoothly across the screenin
color. Adds motion ond interest 1o any messoge disploy. Position on any line, even mix with normal
prinfing. Twa builtan choracter sets: stondard and MD:(_or-m custom sets from our LIBRARY VOL. 1)

TERMINAL-40 ... $29.95

NEW, improved TERMINAL-40 progrom displays 40 uppercase char
acters per line (3x6 dot matrix) for easier reading. Enables VIC 10
emulate o stondord terminal. Add o BIZCOMP or VIC modem
(or RS-232 modem with interface*) and access SOURCE, TELENET, or
any of the free Bulletin Boards around the country (list included). 300
boud; full or half duplex; supports control codes; screen dump to
printer. Requires VIC-20 ond 8K memory expansion.
TERMINAL-22 ($14.95) Same os TERM-40 except 22

character lines and full duplex only. Runs on stondard 5K VIC.

VIC-PICS ...

All programs on high quality
digital cassette tope

digitized pictures! $18.95

Mewage copacity: © 2K bytes. | IRRARY. VOL. 1 {$12.95). Add style 10 disploys with six
full sets of custom chorocter fonts; UPPERCASE, lowercase, numerals,
punctuotion, efc. Simple to fancy styles. Upper and lower case stored
saparately: lood upper alane 10 tave space ... load both for & full
sat. May be used with TICKERTAPE.

GRAFIX DESIGNER (51495). Two-program set helps you design
custom graphics characters. GEN/EDIT disploys an enlarged BxBsquare; move the
curior around in it and turn dots on or off to form a character (holds 100). Erose.
edit or recall at random. Load DATAMAKER when finished designing. Characters
automatically become numbered dota statements. Save them on tape just like a

VIC-20 is o trademark of Commodore Business Machines

Nineteen fascinating high-resolution pictures to display
on your VIC screen. Created by digitizing video camera
images. Includes portraits, models, scenery, and much
more. Over 16K points analyzed in each picture. Three
styles: hi-contrast, dithered, and colorized. Compatible
with both color and B/W sets.

program. Instructions included for appending 1o any new or old progrom

Build libraries of graphics ... throw awoy the graph poper!

RS-232 INTERFACE ($49.95). Get more OUT of your VIC. Plug-in inter
face communicates with most standard serial printers and medems. Simply plug
into User Part; needs no external power. Bi-directionol operation. 90 day worranty
Full instructions for use. Includes M/L handshoke "wedge.”

Dealer inquiries invited *RS-232 printers require an interface. See ours obove.

MIDWEST MICRC Associates PO Box 8148  K.C. Me.C4110

Include $1.25 for postage and handling.
Missouri residents odd 4.6% soles fox.

NEW
TOUCH-N-LIGHT PEN
for the
VIC 20

Imagine this. ..
1. draw pictures
2. play games
3. answer questions

and much, much more.

All without touching the keyboard. Just
point the Touch-N-Light Pen at the
screen and watch the VIC come alive.
No skill necessary.

Game & Educational Programs available

Suggested list price $75.00
Introductory Offer—NOW ONLY

$59.95 (until Oct. 1)
N.Y. STATE RESIDENTS ADD TAX

Send Check or Money Order to:

Sunshine Peripherals

1229 East 28th Street
Brooklyn, N. Y. 11210

Dealer Inquiries Invited
VIC is a registered trademark of Commodore Business Machines

World’s Most Cost Effective Development System

* Type your programs directly
from your Commodore VIC-20
keyboard into the built-in

N 2&‘11. 4 kilobyte ROM emulator
vl W e Jumper direct to target
P ROM socket

e Test programs in circuit

e Burn them direct to EPROM
with built-in EPROM pro-
grammer and power supply

e Burns & runs EPROMS
for the Commodore VIC-20, too

e Software on EPROM included

e Comprehensive 25 page manual

* Fits EXP PORT or SUPER EXP
Leaves user PORT free

GLOUCESTER BUS COMPANY INC

PROMBUEEN

PROMQUEEN CARTRIDGE COMPLETE ONLY $169.50

manual available separately for $20.00 credited on cartridge purchase
Jumper Cable, 2 ft: $18.50 with cartridge; 2732A EPROMS $12.50 each with cartridge

Gloucester Computer BUS COS Brooks Rd., Gloucester, MA 01930

617-283-7719

Shipping charges for all items extra, Mass. residents add 5% tax.
VISA AND MASTERCARD ACCEPTED
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There are many things you can do with disk files to clean
up some problem with their contents. But what do you do
when you have a problem right now, and need to take
action on the spot?

On-The-Spot
Commodore
Disk Fixes

Jim Butterfield
Associate Editor

Dual Personality

Remember that Commodore machines have intelli-
gent disks. When you have a file open for reading
or writing, there are two systems that are keeping
track of it: your computer and your disk. Normally
they will have the same information and be w oerU
on the same file; but if they ever get out of step,
watch out!

Let’s trace a simple activity and see how the
problem might arise. You have this program which
reads file A and writes file B. When you say RUN
on your computer, the two files are opened. Your
computer knows about both of them, and so does
the disk.

Everything goes smoothly for a while, and
then the program stops for some reason. It might
be a syntax error or some other problem. Now, the
files are still open. The computer and the disk both
know they are open, but the computer program is
stopped, and the files won’t close without help
from you. You should spot this: glance at the disk
and you'll see that the drive llght is still on. You can
fix up the open files. But first, let’s detour a little.

The Problem
You can abandon file A, the one you are reading,
without serious harm. You may not have gotten all
the information fu)m the file, but you can always
do another RUN — the file won’t be harmed.

The file you are writing, file B, is a different
matter. The data you have sent to the file is not all

on the disk yet. Some of it is being held in a buffer
within the disk, and that buffer will be written only
when it's full or when the file is closed. If you take
the diskette out of the drive now, the information
won’t be there. You must CLOSE the file.

Compounding The Problem

All you need to do is to say CLOSE 1, CLOSE 2, or
whatever the logical file numbers are, and the

write file will be properly closed. If you have BASIC
version 4.0, you may say DCLOSE. But sometimes
we don’t think.

When we get an error like Syntax or Subscript
or whatever, our first instinct is to look at the bad
line. So we say LIST and see a line such as CHOSE
1 instead of CLOSE 1. Still no problem. But when
we decide to fix it...

Most programmers know that the moment
they change a line of a BASIC program, the vari-
ables are scr apped. It's not hard to see that the
identity of a live file is going to be scrapped, too. So
if we correct that bad line — which is the natural
and instinctive thmq to do — the computer has lost
all its file information.

Now we have a bigger problem. The disk still
knows it's got a couple of open files, but BASIC
has forgotten about it. The drive light is still on,
but we can’t CLOSE the files in BASIC any more.
The job gets tougher.

Even though the computer has lost track of
what files are live on disk, there’s a way to get those
files closed. Here's how it's done: when you close
the Command Channel to disk (hmnn({aly address
15), the disk closes all files. So to close those files,
we type: OPEN 1,8,15:CLOSE 1. We haven't done
anything on the Command Channel, but the act of
closing it causes the disk to wrap everything up.

From Bad To Worse

But suppose you didn't fix it. What then? If you
take your disk out, or start a new file-handling
program, or shut the power off, your write file can
never be complete. The information in the buffer
never got written, remember? Your write file is no
good, and the next time you take a CATALOG
you'll see two odd things. First, the file length for
the bad file will be shown as zero. Second, there
will be an asterisk by the file type, e.g., *SEQ.

The natural thing to do w Lcn you see this type
of bad file is to SCRATCH it. A word of advice:
don’t. SCRATCHing an asterisked file may create
a poisoned disk. You are planting a bad seed on
your disk which may wreck an important file or
program two or three months from now.

If you want to get rid of the file, perform a
COLLECT (sometimes called a disk Verify or
Validate). That will do the job, and do it correctly.
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Looking Back
If you have doubts about any of your disks, you
can always check them out with program Disk
Checker (COMPUTE!, April 1982, #23). Start
reading at the subheading Disk Test. The informa-
tion you need starts there. If you invoke the pro-
gram’s Option 1, File Check, all hles will be closely
checked for any traces of “poison.’

A series of seemingly natural actions on your
part can lead to wrecking a file — or worse, endan-

PRACTICAL PROGRAMS TUTI-
FOR THE VIC 20* L N

TOTL.TEXT1.0 [Tape] $25.00 | RESEARCH ASSISTANT 1.0
[Tape] $35,00
Full capability word processing: RESEARCH ASSISTANT 2.0
Margin and spacing control [Disk] $38.00
Centered title lines
Indentation and tabs
Upper and lower case and graphics
Full screen editing
Scroll up and down
Long documents created using tape

For authors, students, researchers:
Compile reference information
Create cross reference lists by
keyword
Save bibliographic data

ering a disk. In case of program troubles, lear i TOTL.LABEL1.0 [Tape]$20.00
gering a program troubles, learn files T iABEL Do DR €5%.00
how to close your files and avoid trouble. G Flexible mailing list and label program

User defines label size
Optional, non-printing data line
Print all or just selected labels
Easy edlting

ALL TOTL.TEXT 1.0 features plus: TOTL.TIME.MANAGER 1.0
Heading lines (up to 4) [Tape] $20.00
Footing line TOTL.TIME.MANAGER 2.0
Footnotes [Disk] $23.00
Keyboard input
Additional working memory

TOTL.TEXT1.5
TOTL.TEXT 2.0

[Tape] $35.00
[Disk] $38.00

MEMOREX

FLEXIBLE DISCS

WE WILL NOT BE UNDER-
SOLDf Call Free (800)235-4137
for prices and information. Dealer
inquiries invited and CO.D’s

Schedules and tracks activities
By day or by hour
Printed bar-chart schedules
All programs designed to run on the VIC 20 with 8k expander,
cassette tape, and printer. Disk versions require VIC 1540 disk.
Send check or money order to:
TOTL Software
P.O. Box 4742
Walnut Creek, Ca. 94596
Shipping included. Calif. residents add 6%
sales tax. $3.00 charge for C.0.D.

Dealer Inquiries Welcome

accepted

PACIFIC
EXCHANGES

100 Foothill Blvd.
San Luis Obispo, CA
93401. In Cal. call
(800) 592-5935 or
(805) 543-1037

VIC 20 is a trademark of Commodore Business Machines, Inc.

Teach your Commodore
to use the telephone.

Telecommunicate with McTerm

Don't miss out on the
computer/telephone revolution.
With our McTerm package and a
modem, your Commodore
becomes an intelligent terminal.
You can interact with large and
small computers anywhere in
the world.

Access databases like the
Source™, or MicroNet™, or Dow
Jones for up-to-the minute
news, sports, stock market
reports, etc. Write programs on
your micro and run them on
distant mainframes.

McTerm actually saves you
money and time while you use
it. There's no need to read data
line-by-line as you receive it.
Instead, you can quickly save it
all to disk or printer and sign-
off. You save on expensive
computer time and long
distance phone rates.

McTerm sends and receives
faster than anything else on the
market — up to 1200 baud.
Adjustable duplex, echo, and
parity. Runs on any Commodore

4000 or 8000 series computer with

BASIC after version 1.0. Works
with most RS-232 modems and

supports auto dial. Write/Or Phone

for Data Sheet.

McTerm connects you with the rest of the worid.
Madison Computer, 1825 Monroe, Madison, Wi 53711 USA. 608-255-5552
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VIC Sticks

Jim Butterfield
Associate Editor

VIC joysticks have already been described by David
Malmberg (Home and Educational COMPUTING!,
Number 1). There’s also a more formal description
in the Programmer’s Reference Guide. Let’s pick up
on joysticks one more time.

Collision With Keyboard

Try this. Hold the joystick over to the right and,
while you're holding it, press the VIC number
keys. You'll see that the odd numbers appear cor-
rectly on the screen, but the even digits are either
missing or butchered. As soon as you release the
joystick, the keyboard action returns to normal.

What's going on? In the interests of economy,
Commodore has made one of the keyboard lines
do “double duty” and test part of the joystick as
well as perform its normal keyboard-checking
functions. This is a two-way interference. We've
seen that the joystick can interfere with the
keyboard; in addition, the keyboard-servicing
routines can make it impossible to check part of the
jJoystick. The routines which read the keyboard are
a special type called “interrupt” programs; this
makes them hard to control.

Once you know the question, the answer isn’t
hard. To check the joystick completely, we must
shut off part of the keyboard. If we need to keep
the whole keyboard live, we must turn it back on
again after checking the joystick.

We may shut down part of the keyboard with
POKE 37154,127 and restore it with POKE
37154,255. We need to do this only to check the
Right position of the joystick, which is done by
looking at (PEEK(37152) AND 128).

Solving The Collision

What are our options? First, if we have a program
that doesn’t need the Joystick’s Right position, we
can ignore the whole question.

If we have a program that doesn’t need the
keyboard, we can start with POKE 37154,127 as
our first statement and restore the full keyboard
only when the program ends. It won’t matter that
the keyboard is partly disabled during the program
run. If the user/player stops the program rather
than allowing it to end normally, however, he’ll

find his keyboard is acting badly. This isn’t serious:

the RUN/STOP-RESTORE key combination will
fix everything up.

If we want to keep the keyboard live during
play, each check of the Right position must include
the whole set of three: disconnect part of the
keyboard, check Right, reconnect keyboard. It will
cost us a little more running time, but it’s neater.
It’s not perfect, however: some keys will tend to
hiccup if held down.

Machine language programs can solve every-
thing, of course. They won’t have a speed problem,
so the keyboard can be quickly disabled and re-
established. And the “hiccup” will go away if the
interrupt is disabled during joystick checking; the
interrupt routine won’t jump in and be fooled
during this check. Even in BASIC, however, you
can do a competent job.

Difficult Diagonals

Joysticks are often inexact. You may think you are
pushing Up, but you are slightly off true and the
joystick might record both Up and Left.

The computer detects this, but your program
must make a decision. If your program doesn’t
want diagonals, you must decide which of the two
directions —say, Up and Left —is intended. It’s
easy to get the wrong one.

Directions are picked up as follows: UP is
PEEK(37151) AND 4; DOWN is PEEK(37151)
AND 8; LEFT is PEEK(37151) AND 16. The “fire”
button is detected with PEEK(37151) AND 32, and
RIGHT is checked as above, doing a partial
keyboard disable and then working with
PEEK(37152) AND 128. Each of these values
becomes zero when the appropriate direction/
button is activated.

You might write your program to check UP,
then DOWN, then LEFT, etc., and to go to the
appropriate action when you find an active position.
If so, you’'ll miss the diagonals: UP/LEFT will exit
on the UP condition and never check the LEFT,
for example. This might be good for your particular
game, but think of the human interface: the player
might believe that he is pressing LEFT; the joystick
is signalling LEFT and UP; and your program is
reading only UP.

There’s no absolute answer to this kind of
question. Depending on the application, you can
make certain choices. If you have on the screen a
missile which is flying to the right, for example,
you might choose to ignore all RIGHT/LEFT
signals from the joystick and honor only UP/
DOWN. Another approach is to design your game
so as to use diagonals.

[t's possible to write programs which “de-
bounce” the joystick — that is, it must be returned
to the center or rest position before a new signal
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will be accepted from it. This gives the effect of an
impulse type of stick — action takes place only when
the stick is moved.

A Simple Joystick Algorithm

One of the annoying things about joystick testing is
that the input is logically inverted: the appropriate
input is zero when activated, rather than zero
when off. Although the information is the same
either way, our minds don't like it. It seems more
sensible to us to have bits turned on when the
joystick is pushed; this allows us to extract combi-
nations of bits with the logical AND function. A
simple conversion statement which allows this is:

X=(NOT PEEK(37151))AND 60-(PEEK(37152)AND
128)=0)

Don’t forget to POKE 37154 with 127 before doing
this test, or the Right position won’t be detected
properly; and remember to POKE 37154 back to
255 after the test.

After executing the above statement, variable
X will contain complete information about the
joystick. If nothing is active, X will be zero. If
we want to check a change in the joystick status, we
can see if the value of X has changed since last
time.

We may now detect the various control posi-
tions with the appropriate AND statements:

Fire Button —-XAND32
Left —-XAND 16
Down —-XANDS
Up —-XAND4
Right —-XANDI1

In each case, the result of the AND will be zero if
this position is not active. Combinations can be
used: for example, if we are interested in only UP
and DOWN at this moment, we could check X
AND 12.

When coding this, use parentheses liberally
around the AND statements. For example, to test
for Left, code: IF (X AND 16)<>0 THEN ... It
won’t work properly otherwise.

For motion, we can extract the Left/Right and
Up/Down components with coding such as:

H=SGN(X AND 1)-SGN(X AND 16)

V=SGN(X AND 8)—-SGN(X AND 4)

This produces value for H and V as follows: 0 for
no motion in this direction; + 1 or -1 for motion in
the appropriate direction.

Putting It All Together

The following simple program gathers together
the joystick techniques we have discussed. It’s a
simple sketching program.

FROGREAM
sCHE$C 1420

188 REM JOYSTICK

118 FRIMT CHRFC1472 FEM

CLERR SCREEM

128 DATA S.22,320,31.144. 156, 152, 152
128 DIM CoF7) FEM COLOURS
146 FOR J=68 TO V:REEAD CCJ2:HEXT J
158 S=1:FRINT CHRE${COZ2 )
s FEH TEST JONSTICK
218 FOKE =27134.127
EEB F ﬁHﬂT FEEKCZ71512 2ANHD &8~ {FEE
TISZMAMD 1220=8%
3E FH}E 27154, 255 REM * RESTODRE K
EYEOARRET
248 IF Cx AMD 320=0 GOTO 208 © REM

MO EUTTOH

258 IF BB GOTO Zea FEM DEEOQLIMCE
BUTTOM

28 B=1co=5+1IF S5F THEM S=6

278 PRIMT CHEFCCDCS FEM CHAMGE
COLOLUE

288 GOTO zZEd

SEHE B=@

=16 H*:nﬂfﬂ AMD 16 — SGHOE AMD 13

228 W=ISGHOE AMD 42 - SGHOE AMD 2

Z38 FFIHT CHEFC2E30 i CHEF 172 S CHRES$O]

YICHRECZR

45 FGE J=8 TO H+1:FPRIHT CHREF(157);
"HERT I

228 FOR J=2 TO V+1:FEIWNT CHE$C1452;
"HEST T

el GOTOD 284

A few comments on the above coding. The
Fire button 1s used to change color on the screen;
the program debounces the button (using variable
B) so that holding down the button does not cause
a continuous color change.

Lines 310 and 320 compute reverse values of
Vand H compared to the algorithms given previ-
ously. In this case, we're computing an inverse
activity — how many places to back the cursor up
for a given position.

Lines 330 to 350 are rather “gimmicky”; we
force the cursor right and down, and then count
our way back to the desired position using cursor-
left and cursor-up characters. The intent here is to
illustrate the use of the V and H directional values.
You may find other ways to achieve the same ob-
jective when you write your own programs.

The program prints the “ball” character,
CHR$(209); you can switch to another character
by making the appropriate change in line 330.

The joystick can indeed be interfaced with
your program; all you need is to learn a few rules.
You must set your own objectives as to how the
Joystick best interfaces with the user in your dppll-
cation. Once you have learned the mechanics, it's
not hard to make everything work.



VIC-20%

COMMODORE

TREASURES

OF THE BAT CAVE §14.95
Battle the vampire bats as you
search their cave for gold bullion.
Fast, real time action will keep you
playing for hours. Of course, you
are in a different cave every time
you play.

COSMIC DEBRIS $14.95
This highly adaictive arcade type
game will keep you battling the
aliens for days.

VIC-20%

COMMODORE

GRAVE ROBBERS $13.95
Introducing the first GRAPHIC
ADVENTURE ever available on the
VIC-20! With realistic audio-visual
effects, you explore an old deserted
graveyard and actually see the perils
that lie beyond.

NIGHT RIDER $12.95
High speed night time driving
simulator.

STREET SWEEPERS §14.95
Gobble up all of the dots in the
maze before the ensuing nemesis
gets you. The maze is different
every time, and if you succeed in
getting all the dots, you get progres-
sively harder mazes to complete as
your skills increase. Does this sound
like Pac Man? It isn't! Highly rec-
ommended and extremely addicting.

Send for free catalog. All programs fit in the standard VIC memory,
and can be controlled from the keyboard. All programs on cassette tape.

Ordering—Please add $1.50 postage and handling per order.
r—v ‘ PA residents please add 6% sales tax.
masier chaige Mastercard or VISA Charges—Please send your account
L . _J number and card expiration date.

VICTORY SOFTWARE INC.

2027-A S. J. Russell Circle, Elkins Park, PA 19117

VIC-20°

COMMODORE

(215) 576-5625

VIC-20°

COMMODORE

By Wunderware-
Presenting these games and many
more for your VIC-20.

Yk THE MAD PAINTER This game
is alittle unique and a lot of fun. You
control a paint brush, moving it around a
colorful maze. Your job is to paint the entire
maze. This is not as easy as il sounds. because
in the maze with vou are two voracious Bristle
Biters (they love paint brushes). Occasionally
you will receive a visit from an Invisible

Stomper who leaves footprints in your

fresh paint. Requires joystick. $9.95 cassette, $12.95 disk

*GALAKY INVASION Deeper and deeper you go into the hostile
alien galaxy. Gain points by maneuvering your ship to rescue men
as they drift by. Deep space fuel stations so you can continue
vour trek. asteroids and space mines which you must avoid at all
cost. are all a part of this fun and exciting one player game.
Joystick required. $9.95 cassette, $12.95 disk

*SNAILBAIT! Don’t let the name fool you! This game is [asl
arcade action all the way! Your job is to protect a flower bed from
an onslaught of snails. You are armed with a spray gun [ull of
insecticide. As they zip across the field on their way to chomp
down your flowers, the snails leave eggs which you had better
destroy too! For one player. requires joystick. $10.95 cassette,
$13.95 disk
= Send 50¢ (refundable with order] for catalog and free program listing.
= Price includes Postage & Handling. - Catalog is included with order.
« Foreign orders & COD's: Please add $3.00. =« Prices are subject to change
without notice. = Send check or money order to
wunderware
P.O.BOX 1287, JACKSONVILLE. OR 97530 (503)899-7549

VIC-20 is a registered trademark of Commodore Business Machines.

by MicroSpec Ltd.

Colorful, Exciting Software
for the Commodore VIC Computer!

Utility applications make your VIC earn its
living while the games allow you and your

family to enjoy it!

Moon Lander . . . .9.95
Reversal 1

Blackjack
Tennis

Bombs Away
*Biorhythm i
*Data Manager . . 19.95
Starfighter 13.95
*Auto Expense ., ., 19.95
Typing Drill . . . . 12.95

Home Finance. . . 12.95
*Reversal 2

Capture

Target Moon

Math Drill

Alien Raiders

*Home Inv, i

*Portfolio Mgr. . .

*Hangman

Spelling 2-6
(Specify Grade)

*Requires Memory E xpansion

Write for FREE Catalog

R
V—m. Plano, Texas 75075

| |

2905 Ports O'Call Court

(214) 867-1333

VISA and MASTERCARD Accepted
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s Lop-of-memory pointer may be aut
in the source progran. Mach
in the same program through use of Th
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length as well as dec 1 cata and address constants in 6502 format
s Operand flelds may include complex algebraic expressions utilizing
the * / ¥ (integer and fractional & (logical
mbinations
and literal
numbers generate two®

uality piece of software capability
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In this, the conclusion of a three-part series, several
demonstration programs teach the concepts (and show off)
the new Atari GTIA graphics chip. The GTIA costs
nothing if your machine is still under warranty. If you
have an older Atari, your nearest authorized center
should be stocking it by now and will install it for about
$60 according to Atari. If you just bought your computer.
it’s in there.

Alari Video
Graphics And
The New GTIA:

Part 3

Craig Chamberlain
Birmingham, Ml

Welcome back to our discussion of Atari playfield
graphics and the exciting new GTIA chip. In Parts
1 and 2 I presented definitions of various terms
related to graphics, explained the normal graphics
modes, and then introduced the three new modes
provided by the GTIA. Specifically, these new
modes are:

MODE DESCRIPTION

9 16 shades of one color
10 8 indirected colors
11 16 colors (one luminance)

Here are several programs in Atari BASIC to
demonstrate how these new modes might be put to
use. But first, let’s tie up a few loose ends from the
previous articles.

We used a standard method to show bit desig-
nations in the first parts of this article. If you are
not familiar with this convention, here’s how it
works. Any given memory location or hardware
address consists of one byte made up of eight binary
units called bits. These bits are numbered zero to
seven and are frequently shown as DO, D1, D7, etc.
Individually, each bit can have two values, zero or
one, but from the viewpoint of a byte, they take on
quite different values known as “powers of two.”
For example, D3 means “two to the power of three,”
which also means “the number two used as a factor
three times.” Two times two times two is eight, so if
we wanted to turn on only bit three in a given
hardware register, we would POKE it with an
eight. If we want to turn several bits on, we must

add all the proper values together.

BIT VALUE

1

2

4

8
16
32
64
128

Mode 11 can be invoked by turning on bits six and
seven of GPRIOR, location 623 (decimal). Thus we
would POKE 623 with 64 + 128, which is 192. This
brief explanation should help you deal with the
memory locations and hardware registers described
in the previous articles. Now for a review of the
primary graphics statements of Atari BASIC and
some special notes about the GTIA.

DO RN O

Graphics Statements

GRAPHICS aexp

This statement is the same as OPEN #6,

124 16,aexp, “S:”, and tells the screen handler to
open the screen to one of 12 modes. The number
“aexp”, which means “arithmetic expression,” can
range from zero to 11. Characteristics of these
modes are explained in chapter nine of the Azar:
BASIC Reference Manual.

Some modes allow split screen configurations,
which means that a text window appears at the
bottom of the screen. Of course, mode zero does
not allow a text window because mode zero is the
text mode, although you can experiment with
POKE 703,4. Modes one through eight do support
text windows, and the only way to get a full screen
(no text window) in one of these modes is to add 16
to aexp in the Graphics statement. When using a
full screen mode, Atari BASIC forces a mode zero
if it has to print normal text. It is impossible to use
these full screens in the immediate programming
mode because the “READY” prompt forces the
mode zero screen.

Due to technical reasons explained last month,
modes 9, 10, and 11 do not normally allow text
windows. You can fool the operating system into
giving you one of these modes with a text window
by asking for mode 8 and then doing a couple of
POKE statements, like this:

MODE POKES

9 POKE 87,9: POKE 623,64
10 POKE 87,10: POKE 623,128
11 POKE 87,11: POKE 623,192

Location 87, known as DINDEX, tells the
operating system the current mode and is used in
the computation of row and column addresses for
plotting, so any number from nine to eleven will
give the same results. Unfortunately, the text win-
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FERNANDO HERRERA

becomes the first person ever to win the

ATARI® S R AWARD

His program w number one!
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He proudly announces

eLIRST:
el H 2

“WHEN BEING FIRST COUNTS... WE'RE NUMBER ONE’’

A new software company providing
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dow obtained by this method looks weird. The only
way to get a real text window is to use a display list
interrupt, discussed later.

If you add 32 to aexp, the screen will not be
cleared when the new mode is requested.

Finally, the CTIA and GTIA support five
other modes which the operating system does not
recognize. They are the eight by ten matrix charac-
ter version of mode zero, the multi-color text char-
acter modes, and the single scan line versions of
modes six and seven, for 160 by 192 plotting in
one or three colors. The only way to access these
modes is to write a custom display list, which has
been discussed in previous COMPUTE! articles.

COLOR aexp

This specifies the playfield that will be used for
PLOT and DRAWTO statements, until changed
by another COLOR statement. It does not in any
way change any of the color/luminance registers
for the various playtfields! The range of aexp de-
pends on the number of different playfields avail-
able in the current graphics mode. This still holds
true for the new GTIA modes. For example, a
COLOR 2 in mode 9 means that future plotted
points will be rather dark, whereas bright lines will
be drawn after a COLOR 12.

In mode 11, COLOR 5 chooses a purple color,
as indicated by the chart in part one of this article.
For all modes, COLOR 0 (zero) is the background
or “erasing” color. Normally, the operating system
wants you to specify the playfield each time you
write to the screen, but Atari BASIC automatically
tells the operating system which playfield you have
chosen every time you use PLOT or DRAWTO.
Incidentally, the data part of the COLOR statement
is stored in memory location 200 (decimal), but I
would not recommend using that.

One other note. To be technically accurate,
COLOR 1 corresponds to playfield zero, COLOR
2 means playfield one, and so on.

POSITION aexpl,aexp2

This statement moves the graphics cursor to the
location on the screen (Icslqnatcd by the two num-
bers, according to the Cartesian coordinate system.
No range checking is done.

PLOT aexpl,aexp?2

This is the same as POSITION aexpl,aexp2: PUT
#6,color where “color” is the playfield type chosen
by the most recent COLOR statement. You will get
an error number 141 if you try to PLOT outside
the bounds of the screen. All three new modes
have resolution of 80 by 192.

DRAWTO aexpl, aexp2

Essentially, this is the same as PLOT except that a
line is drawn from the most recently plotted point
to the new point indicated by aexpl and aexp2.

You can also do this with an XIO 17,#6,0,0,“S:".
See page 54 of the Atari BASIC Reference Manual to
see how X1O 18 can be used to fill areas with a
playfield.

LOCATE aexpl,aexp2,avar

I don’t know why, but nobody seems to know about
this statement. It could be considered the reverse
of PLOT. Instead of putting a playfield point at a
certain location on the screen, this statement returns
to you, in the arithmetic variable “avar”, the
playfield number of the point at location
aexpl,aexp2. This playfield number will be the
same as the value of COLOR that was in effect
when the point was plotted. LOCATE is actually
quite handy. Itis very useful in games where colli-
sions occur between differently colored players,
but it has many other applications, too. LOCATE
is the same as POSITION aexpl,aexp2: GET
#6,avar.

SETCOLOR aexpl,aexp2,aexp3

This is the statement which changes the color and
luminance of a playfield register. The number
aexpl designates which playfield register is being
changed, and is related to the number in the
COLOR statement in the following way:

COLOR SETCOLOR (playfield number)

1 0

2 1 (also used for luminance in modes zero and
eight)

3

- 3 (used only in four color text modes one and two)
0 4 (background, or border in modes zero and eight)

The value for aexp2 is a number from zero to
15 which specifies one of 16 colors. See the chart in
part one of this article, or on page 50 of the Atar:
BASIC Reference Manual, to find which numbers go
with which colors. The luminance is chosen by
aexp3, which can range from zero to 15, but only
eight true luminances can be selected. A value of
zero here gives the same luminance as one, two the
same as three, and so on. The larger the number,
the greater the luminance.

Remember that modes 9 and 11 do not use
color indirection or the playfield registers, so SE'T-
COLOR has little use in these modes. It can be
used to set the background color/luminance in
these two modes, but that’s about it.

Now for mode 10. This mode uses the player/
missile color/luminance registers, which cannot be
accessed using SETCOLOR. An equivalent POKE
statement must be used instead. The location to
POKE is similar to the aexpl of SETCOLOR. The
shadows of the playfield registers run from loca-
tions 708 (decimal) to 712. The value to POKE
contains the color and luminance information and
is a combination of aexp2 and aexp3. This value is
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the sum of 16 times the color number, plus the
luminance. In effect, SETCOLOR X.Y.Z will do
the same as POKE 708 + X, 16*Y +Z. If you want
to change the player/missile color/luminance regis-
ters, which run from locations 704 to 707, use the
same procedure of multiplying the color by 16 and
then adding the luminance. Refer to part one of
this article for a chart that tells which COLOR
numbers match with which registers.

Some Lively Demos
Now comes the good part, where the action is! If
your Atari computer has a GTIA in it, here are
some programs to show off the talents of this
remarkable chip.

How to put 16 colors on the screen? It could
be done in one line:

GRAPHICS 11: FOR K=0TO 79: COLOR K: PLOT
K,0: DRAWTO K,191: NEXT K: FOR K=0TO 0 STEP 0:
NEXT K

The endless luop Is necessary to prevent Atari
BASIC from printing a “READY” prompt which
would force mode zero. To make the vertical color
bands wider, change the COLOR K to COLOR
K/5. To see 16 shades, change the GRAPHICS 11
to GRAPHICS 9.

A fancier way of showing 16 shades is found in
Program I. After drawing the shades, the back-
ground color is rotated lln ough all 16 colors.

Program 3 randomly draws lines in 16 colors.
You can make these colors appear darker or more
pastel by changing the luminance of the back-
ground. Please note that mode 11 is the only mode
in which the background is set by the operating
system to a luminance of six. All other modes have
bdckgmuuds of color/luminance zero (black).

Program 2 demonstrates the color indirection
capabilities of mode 10. Location 20 is the lowest
counter of the realtime clock, so it is always
changing. Continuously PEEKing this location and
POKEing the value into a color register gives a nice
“throbbing” color spectrum effect.

How about a doodling program that lets you
draw in 16 colors using the | Joystick? Program 4
does this in only three lines of Atari BASIC code!
Press 1IlCJ()vsn( k trigger to change colors.

Program 5 is a really beautiful color kaleido-
scope generator, (()mldenng itis only four lines
long. It's not something you will spcn(l hours
watching, but it can pr oduce some nice pictures.
Try changing the K=1+] in the second line to
K =1 for a different picture. Or you can reverse
the direction of the main loops, as in FOR I=31
TO 1 STEP -1. If you change the ] loop (note that
it starts at zero, FOR J=31TO 0 STEP -1), you will
also want to change the H loop (FOR H=1TO 3
STEP 1).

To show 256 colors on the screen all at once,
use Program 6. This program does not show the
colors. Rather, it produces a single line which you
can ENTER from disk or cassette. This single line
performs all the magic. What is also neat about this
program is that when you ENTER the line in, the
program already in memory is untouched. If you
examine Program 6, you will see that it writes a line
to the chosen device, but the line has no line number
in front of it. When you ENTER this line, it is the
same as typing it in the immediate mode. When
Program 6 asks for a device specification, respond
with C: for cassette or D:filename for disk.

I included the assembly source code and Atari
BASIC installation routine for a display list inter-
rupt service routine (Program 8) that creates a text
window on modes 9, 10, or 11. An interrupt is
requested at the last mode line of the graphics
mode portion of the screen. The service routine
takes the value of GPRIOR, sets the GTIA mode
select bits to zero, and stores the result in PRIOR,
the hardware register. PRIOR gets reset to the
value of GPRIOR as part of the vertical blank
service routine. The routine also stores a zero into
the background hardware register. This was neces-
sary to fix a conflict in mode 11. Setting the lumi-
nance in 712 also changes the border around the
text window. But this fl.\ created another problem
in mode 10. For mode 10, change the fourteenth
DATA element, which normally should be a zero,
to be the same as the number POKEd into 704.

The service routine is written using relocatable
code, so you can put the routine anyplace in mem-
ory simply by (]mngmq the assignment of ADDRES
in the second line. It is currently set to start at the
l)egmmng of page six. The first three lines of Pro-
gram 7 actually install the routine. The fourth line
just draws a picture for purposes of demonstration.

Notice the luminance change of the colors when

712 1s POKEd.

My routine shares the problem of many display
list interrupt service routines; keyboard clicks can
affect the display. Obviously this routine is suitable
only for programs that do not accept keyboard
input (use the joystick or PEEK the hardware
keycode register 764 directly) or use serial 1/O (the
vertical blank routine is abbreviated and PRIOR
does not get reset).

Program 1.

10 GRAPHICS 9:FOR K=1 TO 10 STEP 2:FOR J
=0 TO 15:COLOR J:PLOT 0,K%16+J+1:DRAW
TO 79,Kx16+J+1
20 PLOT 0,KX16-J:DRAWTO 79,K%x16-J:NEXT J
:NEXT K
30 FOR K=1 TO 255 STEP 14:POKE 712,K:FOR
J=1 TO S00:NEXT J:NEXT K:GOTO 30



N A
AT AR
T
S A
S om—
EE—— ——
] me—
=] e
=== D,
%
=
BRI
=
~——

iy

CURES THE +1
TERMINAL ILLNESS:

R

S.D.S.

(SLOW DELIVERY SYNDROME)

QUICKSOFT'S cure doesn't come in a bottle, but it does FREE DELIVERY: QUICKSOFT offers free delivery on all
come in handy when your computer needs software delivered orders of $50.00 or more. We not only ship within 24 hours but
promptly. we also pay the freight! (For orders of less than $50 add $1.50

for shipping and handling.)
24 HOUR SHIPPING: QUICKSOFT is the software-house

with a difference: SPEED!! When you place a phone order with CALL TOLL FREE ANYTIME. QUICKSOFT’S toll free
QUICKSOFT we guarantee that it will be shipped within number is available anytime of the day or night. For placing an
twenty-four hours.* order or for requesting our FREE CATALOG simply dial:
WIDE SELECTION: QUICKSOFT carries thousands of 1 547_8009
software disks, tapes and cartridges for every purpose. We = =
have business systems to cure those overflowing files,
educational disks to relieve the worry of a D in chemistry, and IN OREGON CALL 1'342'1 298
adventure games to aid a case of the blues. Please specily for Apple or Atari
QUICKSOFT HAS THEM ALL, and right now we're having computer on your order.
specials on these items from our “most wanted" list: * GUARANTEE: QUICKSOFT guarantees shipment within
24 hours on each phone order. If the item ordered is not
;J’or(:"ntce I{‘D) D """""""""""""""""""" $19.95 readily available and cannot be shipped on time, you will
ug AHack(T,D) ... ... cooviiinmimnmninmmeineine e 23.95 receive an additional 5% OFF the regular QUICKSOFT price.
CanyonClimbers(T,D) ........ ... .. ... .. .. .. .... 23.95
Protactor D)., - . bt o8 T MR e e S s s 23.95 VISA-MASTERCHARGE and C.0.D. Welcome

Shooting Arcade (T,D)

.............................. 23.95
TumbleBugs: (D) .. oo o balaliin . G sl cidv e i 23.95 ——
T P e R S A 27.95 ru
Ulysses and the Golden Fleece(D) . . . ................. 27.95

PAC-MBNNCAN) o o e i et S e e 35.95 Department 3, P.O. Box 10854, Eugene, OR 97440

Text Wizard (D) - Copyright 1982 Microcomputer Support Group, INC.
Prices effective through October 16, 1982.



148 COMPUTE! September 1982, Issue 28
N key 1f"
255 ? "you want to ENTER the file.":NEW
Program 2. 260 STATUS #1,P:? “I1/0 ERROR ";P:END

10 GRAPHICS 10:FOR K=70S5 TO 712:POKE K, 1
2: NEXT K:FOR K=0 TO 79:COLOR (K+4)/10
:PLOT K,Q0:DRAWTO K,191:NEXT K

20 FOR K=704 TO 712:FOR J=1 TO Z00:POKE
K,PEEK(20):NEXT J:NEXT K:GOTO 20

Program 3.

10 GRAPHICS 11:FOR K=1 TO 124:COLOR K:DR
AWTO RND(1)x79,RND{(1)%x121:NEXT K:GOTO
10

Program 4.

10 GRAPHICS 11:DIM SX(15),SY(15):FOR K=
TO 14:READ X,Y:SX(K)=X:SY(K)=Y:NEXT

K:X=40:Y=96:COLOR 1

20 PLOT X,Y:X=X+SX(STICK(Q)):X=X+(X<0)—(
X>72):¥Y=Y+S5Y(STICK(0Q0)) : Y=Y+ (Y<O0)—(¥Y>1
?1):1IF STRIG(0) THEN 20

30 C=C+1-15%(C=15):COLOR C:G0TO 20:DATA
13151’_1!1-0!0505_1!1:_1:_1!_1.-0.-050,
0;15;0,-1

S

Program 5.

10 GRAPHICS 10:FOR I=70S5 TO 712:POKE I,P
EEK(53770):NEXT I:FOR I=1 TO 31 STEP
1:C=C+1-9x(C=8)

20 POKE 704+C,PEEK(20):FOR J=0 TO 31 STE

P 1:COLOR INT(RND(1)%¥15)+1:K=I+J:J3=J

¥3:KI=Kx3:J8=J+8:J71=71-J

FLOT K+7,J3:DRAWTOD K+7,121-J3:PLOT 72

—K,J3:DRAWTO 72-K,1921-J3:FOR H=3Z TO0 1

STERI =2

40 PLOT J8,191+H-KZ:DRAWTO J71,191+H-K3:
PLOT J8,K3-H:DRAWTO J71,K3-H:NEXT H:N
EXT J:NEXT I:POKE 77,0:G0T0 10

A
o

Program 6.

100 IF PEEK(B87) THEN GRAPHICS 0
105 ? CHR$(125):7? "GTIA DEMONSTRATION":?
"by Tom Giese 4/15/82": 7

110 ? "This program creates an ATASCII f
ile”

120 ? "for ATARI BRASIC.
ts"

120 ? "of one line which will produce tw
o"

130 ? "hundred fifty six colors on your"

150 ? "screen if you have a GBTIA install
ed.":7? K

170 DIM S$(120):? "Please enter device s
pecification.”

180 INPUT S$:IF Ss$="" THEN 180

190 ? :TRAP 260:0PEN #1,8,0,S5%

200 ? #1;"6GR.9:F.K=0TO079:C.K/S:PL.K,0:DR
<K, 191:N.K:K=USR(ADR ("3

210 PUT #1,34:FOR K=1 TO 15:READ P:PUT #
1,P:NEXT K:PUT #1,34

220 DATA 173,11,212,10,229,20,41,240,141
»26,208,208,243,240,241

230 ? #1;"))":CLOSE #1:? "File has been
written."

245 POSITION 2,19:7 "ENTER ";CHR$(34);S$
;s CHR% (34)

250 POSITION 2,15:? "Now press the RETUR

The file consis

Program 7.

10 POKE S54286,0:GRAPHICS 8:POKE 87,11:F0
KE 623,192:POKE PEEK(560)+256%PEEK (56
1)+166,143

20 ADDRES=1536:P0OKE S54286,64:F0OR K=0 TO
18:READ P:POKE ADDRES+K,P:NEXT K:P=IN
T(ADDRES/256) : POKE S13,P

I0 POKE S512,ADDRES-256%P:POKE S4286,192:
DATA 72,173,111,2,41,43,141,10,212,14
1,27,208,16%9,0,141,26,208, 104, 44

40 FOR K=0 TO 159:COLOR K/10:PLOT 0,K:DR
AWTO 79,K:NEXT K:POKE 712,6:STOP

Program 8.

0000 10 -PAGE

11 3

12 ;necessary operating system and
hardware equates

13 ;
026F 14 GPRIOR = $026F
sGTIA priority control (shadow)
DO1A 15 COLBK = $DO1A
;:background color register
DO1B 16 PRIOR = $DO1R
s6TIA priority control (hardware)
D40A 17 WSYNC = £D40A
shorizontal blank synchronization
18 ;
1953
0000 20 x= H0600
21 3

22 ;this service routine for the
display list interrupt

23 j;can be placed anywhere in RAM,
and was placed on page six

24 ;only for purposes of
demonstration

25 3
26 s;begin i1nterrupt service routine
code

2T

28 3

29
0600 48 30 PHA

31 3

X2 ;get the multicolor player, fifth
player, and priority bits

33 ;
0601 AD&LFO2 34

35 3

36 ;force the GTIA mode select bits
to zero but save the other bits
0604 293F x7 AND  #%3F

38 ;

39 zwait until next scan line for a
nice clean change

save contents of accumulator

ar

LDA GPRIOR

40 3
0606 B8DOAD4 41 STA WSYNC

42 3

43 3;change hardware register until
VBLANK

44 3
0609 8DIBDO 45 STA PRIOR

456 3

47 ;reset COLOR4 to zero (for modes
7 and 11)
060C AT00 48 LDA #$00
060E 8D1ADO 49 STA COLBK

S0

an
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TRICKY TUTORIALS (tm)

There are many things that the ATARI computers can do-either better, or easier
than other small computers. The following series of programs is designed for
anyene who is at least familiar with BASIC programming. What each tulorial offers
is similar to an extensive magazine article with all discussion in as simple
language as possible, plus you get MANY examples already typed in and running
The instruction manuals range fram 10 to 50 pages. and some tutorials fill up a
complete tape or disk. There is little overlap in what is taught, so anyone wanting
to know all they can should buy them all (my banker thanks you) ATARI buys
these from us to use in training their own people! Rave reviews have been pub-
lished in ANTIC, ANALOG, CREATIVE COMPUTING. and even INFOWORLD. You
trust INFOWORLD, don't you?

TT #1: DISPLAY LISTS—This program teaches you how to alter the program in the
ATARI that controls the format of the screen. Normally, when you say ''Graphics
8", the machine responds with a large Graphics 8 area at the top of the screen and
a small fext area at the bottom. Now, you will be able to mix various Graphics
modes on the screen at the same time. The program does all of the difficult things
(like counting scan lines). You will quickly be able lo use the subroutines included
in your own programs
16K Tape or 24K Disk $19.95

TT #2: HORIZONTAL/VERTICAL SCROLLING—The information you put on the
screen, either GRAPHICS or TEXT, can be moved up, down, sideways. or
diagonally. We provide the basic methods and leave the rest up to your skill and
imagination. Includes 18 examples to get you started, with several using a small
machine language subroutine for smoothness
16K Tape or 24K Disk $19.95

TT #3: PAGE FLIPPING—Now you don't have to redraw the screen every time you
change the picture or text. You will learn how to have the computer draw the nexl
screen you want to see while you are still looking at the previous screen, then flip
1o it instantly. You won't see it being drawn, so a complicated picture can seem lo
just appear. Depending on your memery size and which graphics or text modes
you are using, you can instantly look at up to 50 pages. The basic method takes
only 9 lines and the usefulness is infinite

16K Tape or 24K Disk $19.95

TT #4: BASICS OF ANIMATION—This pragram shows you how to animate simple
shapes (with some sound) using the PRINT and PLOT commands. and it also has a
nice little PLAYER/ MISSILE GRAPHICS game you can learn from. The P/M exam-
ple is explained and will get you startad on this complicated subject (more fully
explained in TT #5). This would be an excellent way lo start making your programs
come alive on the screen with movement! Recommended for beginning users.

16K Tape or 24K Disk $19.95

TT #5: PLAYER/MISSILE GRAPHICS—Learn to wrile your own games and other
animated applications! The tutorial begins with many small examples that compli-
ment the 50 page manual, then gradually builds up o a complete game where
everylhing you need to know is fully explained. Also included are two machine
language utilities that you can use to animate Players with from BASIC. Next we
include two of the best editors currently available; one for editing playfield shapes
(backgrounds); and one 1o edit your players, and all in glorious Technicolor!!
Everything except the two editors run in 16K Tape or 32K Disk §29.95

TT #6: SOUND AND MUSIC—Unless you have spent many years experimenting
with the lour voice channels, you will learn a lot from this one! Learn fo play stan-
dard notes, chords, and whole songs using some simple ““tricks’’. One of the
nicest parts are the examples of special sound effects that you can refer to
whenever you need a sound for a program or to impress a friend. This program will
be of interest to all ages and levels of experience!
16K Tape or 24K Disk

$19.95

SPECIAL DISCOUNT
Order the first six tuterials in a 3-ring binder for $99.95, a $30.00 savings!

TT #7: DOS UTILITIES—We at Educational Software have been shocked by some
of the prices others are charging to offer you small utilities 1o help in the use of
your Disk Drive. We now offer you all of the following plus explanation as to how
each was written, and how to use them: A UNIQUE MENU PROGRAM, AN
AUTORUN.SYS BUILDER, DISK INSPECTOR (LOOK AT SECTORS), DISK JACKET
PRINTER, AUTOMATIC FORMATTER, RECORD SAVE AND LOAD UTILITY.

32K Disk Only $29.95

MASTER MEMORY MAP (tm)

This book is the most valuable source of information for
your ATARI you can buy. It starts out by explaining how
to PEEK and POKE values into memory, so that even new
computer owners can use many of these **Tricks'". Then
you are given 32 pages of the memory locations that are
the most useful. along with hints on how to use many of
the locations. Finally, it includes hints on problems you
may be having with the computer and discusses the new
Graphics modes 910 11. Even ATARI buys this book from
us! $6.95

USER SUBMITTED PROGRAMS

TUNE 1N IEXT MONTH ReR
ANOTHER ASTERDID HANGER.

CONTACT YOUR LOCAL
DEALER or ORDER BELOW

We have other fine programs for ATARI computers
Write for 2 catalog
Send us your programs to sell too!

MINI-DATABASE/DIALER—stores and edits up lo 8
lines of information such as names & addresses, phone
numbers, messages, inventories, or anything you want
It has the usual sort, search, and print options, but it
also has an unusual feature: If your file includes phone
numbers and your phone company aliows touch-tone
phone signals, the program will DIAL THE®PHONE
NUMBER FOR YOU! 16K Tape or 24K Disk §24.95

THE GRAPHICS MACHINE—allows the ATAR! 1o act like
more expensive graphics computers using simple com-
mands like line, box, circle, polygon, fill, and
savescreen to get a high resolution picture you can save
on disk in only five seconds' Many more features! 48K
Disk Only $19.95

BOB'S BUSINESS—14 small business type programs
accessed from a common menu. 16K Tape or 32K disk
$14.95

MINI WORDPROCESSOR—A simple text editor 1o write,
save, and print several pages at a time. 32K Tape or
Disk $19.95

KID'S #1—Includes a MATH QUIZ. a children’s
TREASURE HUNT, and a DIALOGUE program. 16K Tape
or 24K Disk. 3 for $14.95

KID'S #2—SPELLING BEE, WORD SCRAMBLE,

and TOUCH. 16K Tape or 24K Disk. 3 Educational games
for §14.95

PLAYER PIAND—Turns your keyboard into & mini-piano
and more. 24K Tape or 32K Disk $14.95

GRAPHIC SYMBOL LABELS—tor your keyboard lo re-
mind you of the built-in Graphics symbols. 2 complete
sets for §2.95

OUR NEWEST PROGRAMS

DOG DAZE—Two cute litlle doggies race for the fire
hydrants, shoot their bones, and just have a lot of fun! A
fast action program for all ages. 8K Tape or 16K Disk, in
machine language $16.95

* OUR BEST GAME *
SPACE GAMES—Our family is being attacked by
ALIENS, and only you can save us. A comic book manual
will guide you through three games that test your ability
in space skills. Includes ALIENS, SURVIVE. and ROBOT
ATTACK. and is for all ages. The first two games require
16K for Tape. The last game and all Disk users need
32K §24.95

MATHS FOR FUN—Another ENGLISH import teaching
basic math skills. Very colorful and enjoyable to use. For
ages 5to 16. 16K Tape or 24K Disk. 519.95

MARATHON—This is a unique math gquiz for one or two
players. You are in a race to move your runner across the
screen first! There are four levels of play with five modes
of operation for each. The game uses joysticks for all
input, so play is easy for young children. This wonderful
learning tool is imported from ENGLAND for your learn-
ing pleasure. Your kids will never even notice they are
playing an EDUCATIONAL program. 16K Tape or 24K
Disk §19.95

GRADE BOOK—This nice record keeper will maintain a
file of 35 students’ test scores along with comments. Up
to 7 subjects are allowed. 24K Tape or 32K Disk. A
printer is optional. $24.95

To order COD, VISA or MasterCard call —

(408) 476-4901

By mail include $3.00 postage (USA only) or $1.50 Memory Map only—
California residents add 6.5% TAX.—Specify Tape or disk.

EDUCATIONAL SOFTWARE inc.

5425 JIGGER DR.
- SOQUEL,. CA 95073

)
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51 s;restore accumulator

92 3
0611 68 53 PLA
54 3
99 s;return from the display list
interrupt
96 3
0612 40 o7 RTI
o8 3
59 ;end of interrupt service routine
60 3

GTIADLI 4/30/82 by Craig Chamberlain

=026F GPRIOR =D01A COLBK =DO1RB
PRIOR =D40A WSYNC @

GRAPHICS HARDCOPY

Dumps anything on screen of ATARI
400/800 to printer. All graphics and text
modes. Players/Missiles/scaling/grey
scale/GTIA/morel Works with EPSON,
Centronics 739, IDS and Trendcom.
*ATARI! is a registered trademark of
ATARI Computer Inc

I 1209) 634-8888/667-2888 = E
Wﬁ&mm NE; ¥ CotE

1125 N. Golden State Blvd

Turlock, California 95380 = — C.0.D.

s PRETZELLANDO

e SOF ¥ LR E
FRESEMNTS : .
AFFORDABLE ATARI

HR k(m
= SOFTWARE

ATOROI D The nuclear reactor in our  Top-Secret  installation
has malfunctioned and Is in danger of melting
HTTHEH down® You've been chosen to go in and manually
L ] release the cooling water. MNow only one problem
remains- there 1sn’t ‘time to deactivate the Security Androids
Quarding the unmanned installation, so you'll have to fight your way
@ in, release the water, then escape before the entire underground
laboratory fills with water' 14 you survive this mission, we ve got
another for you, only this time there are more levels to get through
and the Androids are meaner '

s f *
g -

™ The fabric of space has been weakened by
[ ] F]HHP’HHBEE Atomic bomb testing' Strange little creatures
are popping out of hyperspace all over Earth.
1t's up to you to catch as many of these little critters as you can,
@ brefore they overrun the world' The creatures come in five types,
each with 1ts own point value. The higher its value, the quicker it
pops back into hyperspace, so you’ve gQot to work fast. Every now and
then, one little creature appears which 18 s0 charged with energy
that it zips all arcund the screen briefly, then disappears. If you
can catch this SUPER AAARKRGGE, there are  bonus

points and time for you, but don’t get POISONED by little green men'

|’-.‘- -
™ R :_' PO | &
CGTARBAGE 0 flee: of alien wruhips has surrounded your
Starbase, firing deadly plasma torpedoes in an
HSSHULT attempt to knock out its protective force field
rings and destroy i1t' You've got to man the
station’s laser cannon, rotating and firing it rapidly, to blast the
aliens and their torpedoes. As the battle continues, the aliens
attack in ever greater numbers- up to S at a time and from 8
different directions' Every hit by an alien drains your force field.
A high score bonus will partially replenish your energy supply, but
when the last energy ring is gone, your Starbase is destroyed'

iifl— * —t'.i EACH. ..$18.95

FOR 16X CASSETTE DR 24K DISK

ASK FOR PRETZELLAND SOFTWARE AT YOUR LOCAL DEALER, OR DRDER DIRECT.
PLEASE ADD $2.8@ SHIPPING FOR MAIL DRDERS. C.0.D. DRDERS ACCEPTED BY
PHONE. CALL DR WRITE FOR DUR ILLUSTRATED LISTING DF AFFORDABLE GAMES
FOR YOUR ATAR] 498/B083 (R).

tm

FPRETEELLAND sSOF TWARE
@ 2905 A WHITTAKER RD. YPSILANTI, MI. 48197 (313) 483-7358

NOW AVAILABLE FOR THE APPLE Il

Ali Baba

and the forty thieves

By Stuart Smith

A fantasy role-playing adventure for
Apple II and Atari Personal Computers.

Encounter sultans, thieves, fierce and friendly
creatures as you guide your alter ego, Ali Baba,
through the thieve’'s mountain den in an
attempt to rescue the beautiful princess.
Treasure, magic, and great danger await you!
One or more human players can guide up to
seventeen friendly characters through the
many rooms, halls, and caves. Some characters
wander around randomly, making each
adventure a little different.

ALI BABA AND THE FORTY THIEVES is written in
high resolution color graphics and includes
music and sound effects. Adventures can be
saved to disk and resumed at a later time.

Available for Apple Il and Apple Il Plus 48K or
Atari 800 32K.

On diskette only — $32.95

FOR OUR COMPLETE LINE OF APPLE AND ATARI SOFTWARE
PLEASE WRITE FOR OUR CATALOG

ASK FOR QUALITY SOFTWARE products at your favorite computer store. If neces-
sary you may order directly from us. MasterCard and Visa cardholders may place
orders by calling us at (213) 344-6599. Or mail your check or bankcard number to
the address above. California residents add 6% sales tax. Shipping Charges: Within
North America orders mustinclude $1 50 for shipping and handling. Outside North
America the charge for airmail shipping and handling 1s $5.00. Pay in US. currency

QUALITY
SOFTWARE

6660 Reseda Blvd., Suite 105. Reseda. CA 91335  (213) 344-6599 I
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Type in these graphics demonstrations and see the startling
displays made possible with the new GTIA chip.

Atlari GTIA:
An llusirated
Overview

Louis and Helen Markoya
Shelton, CN

Have you ever seen computer-generated graphic
displays that are truly 3-D? The ones of landscapes
or the ones with molecular structures? Have you
ever wished you could generate similar graphics on
your own machine? If so, and you own a 400 or
800, you're halfway there. The new GTIA chip
allows for three more high resolution graphic
modes.

These three modes are far from ordinary.
They are called from BASIC by typing Graphics 9,
10 or 11. They all offer the same screen resolution,
80 Horizontal x 192 Vertical, but different color
selection.

Graphics 9 offers 16 shades of any of the 16
colors, thus raising the machine’s color capabilities
to 256. Graphics 10 offers the programmer a choice
of nine of any of the 128 colors normally offered
by the Atari, and Graphics 11 gives the ability to
present 16 different colors in any of the eight
l[uminances (shades).

For those of us who had the machine before
this new addition, the authorized Atari service
center nearest you should now be stocking this
part. If your machine is under warranty, replacing
the chip is free. If not, the chip can be bought for a
reasonable fee from your dealer. If you are so
inclined, you can install the chip yourself, but you
have to tear down your unit to the CPU Board.
This board is under the aluminum housing that
covers most of the mother board of either the 400
or 800. The disassembly is not difficult if you take
your time and are cautious. T"he CPU Board is easy
to identify by the large chips on it. The 6502,
ANTIC and CTIA are the large 40-pin chips on
this board. GTTA replaces CTIA. One word of
warning. These chips are not placed as pictured in
the Hardware Manual. The easiest way to identify
CTIA is that it has the same manufacturers’ stamp
on it as the GTIA. Authorized service centers will
make the swap for you for an additional fee. Either
way the cost is well worth it.

GTIA is Atari’s new television Interface Chip.
It is completely compatible with the hardware and
software previously available. The only problem
arises when software relying on the GTIA Modes is
run on a computer without this chip. Something
will go to the screen, but not the desired effect.

GTIA is controlled for the most part by
ANTIC, a microprocessor dedicated to the screen
display. The GTIA processes digital commands
from ANTIC or the 6502 (in the case of an inter-
rupt) into the signal that goes to the television.
GTIA also handles the tasks of Color, Player/Missile
Graphics, and Collision Detection.

GTIA adds powerful capabilities in Graphics
Modes 9, 10, and 11. All modes are extensions of
Graphics Mode 8 + 16, ANTIC Mode 15. The
display list remains the same, and the new modes
are selected by the Priority Register. This Operating
System Shadow Register, called PRIOR, is located
at decimal 623, Hex 26F. Bits 6 and 7 control the
GTIA modes. When both are zero, GTIA works
exactly the same as C'TTA. When only bit 6 1s set,
Graphics 9 is called; when only bit 7 is set, Graphics
10 is called, and when both bits 6 and 7 are set,
Graphics 11 is called.

Graphics 9

Setting bit 6 of PRIOR produces Graphics 9, giving
16 luminances of one color. ANTIC provides the
pixel data, and the background register, 712, is
used to select your color (POKE 712, Color * 16 or
SETCOLOR 4,Color,0). Each screen byte is broken
in half for screen formatting. A display block is
four pixels across by one pixel down. Each four
bits represents 16 color choices. The number you
choose (0-15) in your color statement equates the
luminance value you wish to use. Here’s a simple

BASIC program used to demonstrate this:

10 GRAPHICS 9:REM GRAPHICS MODE 9 (16 SH
ADES OF ONE COLOR)

20 SETCOLOR 4,6,0:REM SET BACKGROUND REG
ISTER TO COLOR DESIRED (PURPLE)

30 FOR I=0 TO 15:REM SET UP VARIABLE FOR
BOTH COLOR (SHADE) AND POSITION

40 COLOR I:REM SHADE OF COLOR

S0 PLOT I1,0:REM PLOT FROM UPPER LEFT COR
NER

60 DRAWTO I,191:REM DRAWTO LOWER LEFT CO
RNER

70 NEXT I:REM NEXT SHADE AND NEXT LINE

80 GOTO B80:REM HOLD SCREEN

The wide choice of luminances or shades
available here will be particularly useful for shading
objects to give the impression of bas-relief or the
third dimension. With some background in per-
spective and lighting, a person could create scenes
with a great illusion of depth, realistic or contrived.
Graphics 10
Graphics 10 is called when bit 7 of PRIOR is set to
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one and bit 6 to zero. This mode utilizes all nine of
lhc Atart’s Color Registers found at decimal 704-

12 (hex 2C0 through 2C8). Any nine of the 128
(nlm s normally available to your computer could
be used in this mode by \llllpl\ POKEing the desired
color (remember, 16 * Color +lummzmu:) Into
cach register or POKEing the desired color into
the Player/Missile registers (704 through 707),
using SETCOLOR statements for the playfield and
background registers.

Color 0 represents the background and is
located at decimal register 704, Colors (for color
statements) 1-8 follow in order from 705-712. The
big advantage to Mode 10 is that any of the colors
you choose can be changed independently of the
others. For example, once a scene is created, you
could change the color of the sky from dark to
light blue very easily (FOR I= 128 TO 144: POKE
704,1: NEXT I). This will rotate the bac kground
color smoothly through its eight shades. You may
wish to add a loop to deld\ the color change.
Playfield or Player/Missile Colors could be changed
at any time. Also, special effects and animation
could be achieved by rotating the values in all these
registers.

The following program draws a border around
the screen in eight colors (first register is used for
background) and then rotates the colors to give a
special effect:

10 GRAPHICS 10

20 POKE 704,96:REM SETS BACKGROUND <(COLO
R 0, COLPMO) TO DARK PURPLE
30 POKE 705,22:REM SETS COLOR 1, COLPMI1
TO YELLOW
40 POKE 706,3B:REM SETS COLOR 2, COLPM2
TO YELLOW ORANGE
50 POKE 707,54:REM SETS COLOR 3, COLPM3
TO ORANGE
60 POKE 708,70:REM SETS COLOR 4, COLPFO
TO RED
70 POKE 709,86:REM SETS COLOR S, COLPF1
TO PURPLE '
80 POKE 710,104:REM SETS COLOR 6, COLPF2
TO BLUE
90 POKE 711,120:REM SETS COLOR 7, COLPF3
TO BLUE GREEN
100 POKE 712,180:REM SETS COLOR B, COLPF

4 TO GREEN

110 FOR I=1 TO 64:REM SETS UP VARIABLE F
OR COLOR AND POSITION

120 C=Cx(C<B8)+1:COLOR C:REM CHANGES COLO

R VALUE

130 PLOT I,I:REM START AT LEFT HAND CORN
ER

140 DRAWTO I,191-I:REM DRAWTO BOTTOM LEF
T CORNER

150 DRAWTO 79-1,191-1:REM DR. BOTTOM RIG
HT CORNER

160 DRAWTO 79-1I,I:REM DR.
ER

170 DRAWTO I,I:REM DR.
ETE BORDER

180 NEXT I

190 Z=PEEK(712):REM SETS ZI EQUAL TO THE

VALUE IN THE LAST REGISTER

TOP RIGHT CORN

TOP LEFT TO COMPL

200 POKE 712,PEEK(711):REM ROTATES [EALUE
S FROM 711 TO 712

210 POKE 711,PEEK(710):REM ROTATES VALUE
S FROM 710 TO 711

220 POKE 710,PEEK(709):REM ROTATES VALUE
S FROM 709 TO 710

230 POKE 709,PEEK(708):REM ROTATES VALUE
S FROM 708 TO 709

240 PDKE 708,PEEK(707):REM ROTATES VALUE
S FORM 707 TO 708

250 POKE 707,PEEK(706):REM ROTATES VALUE
S FROM 706 TO 707

260 POKE 706,PEEK(705):REM ROTATES VALUE
S FROM 705 TO 706

270 POKE 705,Z:REM ROTATES VALUES FROM 7
12 TO 705

280 FOR I=0 TO 1S5:NEXT I:REM SLOW DOWN R
OTATION

290 GOTO 190:REM START AGAIN

This program rotates the border colors to give
a theater marquee effect. To display even more of
this mode’s capabilities, add the following lines:

185 A=96:REM SETS A VARIABLE FOR THE BAC
KGROUND COLOR

272 A=A+1:POKE 704,A:REM CHANGES BACKGRO

UND COLOR

IF A=255 THEN A=1:REM ALLOWS ONLY GO

0D COLOR VALUES

275

These additional lines will rotate the back-
ground color through all its possibilities while the
border is rotating.

Graphics 11
Mode 11 operates similarly to Mode 9. The differ-
ence is that only one luminance or shade is used
and a choice of all 16 colors is given. Bits 6 and 7
are set to one for this mode. Again, the background
register is used for the colors, with ANTIC sup-
plying the data. COLOR 0-15 relates exactly to the
COLOR segment in the SETCOLOR command.
To initiate this mode vou must choose the lumi-
nance or shade you want. The color would be set
by your COI JOR statement (SE. 4,0,0-15 Lum
C hm(c) The background is always COLOR 0
(black). This mode allows fine color blending to
produce rainbow effects and therefore a w 1(1(31
color choice for picture making.
The following demonstration program draws
a cross in 16 colors, again using a 1 x 1 Display
Block, and then draws an ellipse in 16 colors around
the center of the cross. This program shows the
versatility of color use in Mode 11. No longer are
we restricted to horizontal screen architecture for
extra color with Display List Interrupts.
S REM GRAPHICS 11 DEMONSTRATION PAGE 5
10 A=1:R=26:REM SETS VARIABLES
20 DIM X(360),Y(360):REM ALLOW STORAGE S
PACE FOR X AND Y COOORDINATES
30 GRAPHICS 11:SETCOLOR 4,0,12:DEG :REM
SETS GR. MODE, LUM OF COLORS AND DEGR
EE MODE FOR ELIPSE

40 FOR 1=0 TO 15:REM COLOR AND POSITION
VARIABLE
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SPACE SHUTTLE ™ vy Paui Kindi

Join the crew of the Space Shuttle as they pre-
pare 1o take the next step into the world of space
travel. Take control of the world's first reusable
spaceship, the Space Shuttle, and In an accurate
full graphics simulation, place yourself In the
cockplt. Pllot the Space Shuttle through take-off
with booster stage separations, orbit, descent
down the glide path and landing to touchdown
complete with a chase plane and scrolling runway
visible through the cockpit windscreen. You
assume command throughout all phases of the
miaslon alded by complate Instrumentation.

Price: $29.85 (32K Diskatte)

HAUNTED HILL ™ by George Richardson

Fight bats and ghosts In the dark of a cemetery,
This exciting, all machine language game has ar-
cade quality graphics and speed. Requires Joy-
stick.

Price: $29.95 (18K Disketta/$24.95 16K Cassetta)

TRIVIA TREK ™ by Jarry white

A multiple game of trivia for one of two players,
Comes complete with 500 trivia questions In fifty
categories and over two thousand multiple choice
answers. A program for creating your own trivia
questions and answers is also Included. Play it for
fun, test your knowledge or entertain frisnds. Fun
for the whole family and great at partles. Joystick
optional.

Price: $29.95 (32K Diskette)

FUN 'N* GAMES ™ by jorry white

Wordgames, Possible and Leapfrog glving you
hours of fun, challenge and entertainment. Word-
games, two games In one, conlains Guessit - a
deductive alphabetic reasoning game for one or
two players and wordjumble - &8 multiple word
descrambling puzzie with play-on-word hints and
mystery answers. Inatructions show how you can
substitute your own words. Use Possible 1o help
descramble word jumble puzzies or to create your
own. All letterinumber combinations or permu-
tations of input are printed to screen or optional
printer. Leap/rog Is a Chinese-Checker type jum-
ping game In which you try to position two sets of
animated Jumping frogs In a minimum number of
moves. Disk verslon of Guessifworks with a Vo-
trax Type ‘N’ Talk. A real crowd pleaser. Joystick
optional

Price: $17.85 (16K Casset1e/$19,95 24K Diskette)

FILEIT C ™ by Jarry white

A cassalla only start-up database management
system, designed to work in a 18K computer, that
flles and manages personal Information and data.
This friendly, menu driven package creates, sorts,
stores and manipulates Information. File-it C
easlly configures and handles data such as ap-
pointment calandars, addreas or telephonarecords,
credit and charge card records, stock Investments,
medical and prescription information, hobby, cou-
pon and other types of ccllection Inventories
Because of Its flexibllity, File-It C |a limited only
by the user's imagination and creatlvity. Supports
optlonal Atari 825 or Epson MX-80 printers. Prints
one or two across malling labels and neat coples
of all File-it C data files. Fast and easy to use,
File-It C holds over 300 recorcs in 40K

Price: $19.95 (16K Cassette)

FILE-IT 2 ™ by Jerry White

A deluxe package which contalna all of the
features and programs in File-/t C plus five add-
itional especially designed file handling and
financial manag prog Six user defined
flelds are created with up to 5 subflelds beneath
each main fleld. The Financial Entry and Financial
Report programs create a powerful personal
financlal management system recording transac-
tion dates, expense and Income entries. Three
additional user designated fislds give bottom line
accounting capabllity. Two additional File-It
frograms provide random access updating and
user conltrolled record selection. Full field and
sub-fleid sorting Is available. Data-files are stored
on separate data disks permitting large scale data
management. Subliles may be created, merged
and sorted by any fleld. A Bar Graph program
generates a screen display of financial data In-
cluding values and percentages In bar graph form
which may optionally be printed. Supports up to
four disk drives as well as the 128K Ax/on Ram-
disk. Extensive documentation, atiractively
bound, provides clear user instructions along with
a tutorial on computar filing. The “Alternative” to
more costly data-base managemant systems. B0
column printer is optional

Price; $49.95 (24K Diskette)
plus $3.50 for shipping and handling

FAMILY FINANCIER ™ y, payi Thompson

Family Financler, a menu driven cassette based
personal finance package, provides a fast and
#asy means to balance checkbooks, record
checks and generate account statements and
monthly totols keyed to budget Items and/or pay-
©es.Stores all data on cassette. Printer optional

Price: $24.95 (18K Cassette)

SWIFTWARE®

DISK MAINTENANCE

TUTORIAL

SWIFTY TACH-MASTER ™ by Tony Dobre

An accurate (disk speed diagnostic) utility
program designed specifically for ATARI 810 Disk
Drives. Provides easy-to-read visual Indication of
the speed of any drive connected to your system
Using machine language, Tach-Master displays
five RPM readings per second with a working
tachometer accurate to Y4 RAPM. Allows adjust-
ment of your drive{s) to factory specs easily
without special equipment. Comes complate with
easy to follow user's manual.

Price: $24.95 (16K Casset1e/$29.95 16K Diskette)

DISKETTE INVENTORY SYSTEM ™
by Jerry White
Use this system to gain control of your expand-
Ing disk/program inventory. Quickly get locations
of single or multiple coples of your programs and
all your valuable flles. An Invaluable tool, this
system Is easy and convenient to use and to up-
date. Printer optional

Price: $24.95 (24K Diskette)

ACCESSORIES

JERRY WHITE'S MUSIC LESSONS ™
INCLUDING Player Plano and Singalong

This two sided diskette or 2 cassette music and
sound tutorial by Jerry White contains 13
separale programs. It Is designed to provide de-
monstrations, In Atar/ Basic, of the Atarl Home
Computer system's sound capabilities both for
music and sound effects. Music Lessons comes
with extensive, bound documentation complete
with program listings. Player Plano turns your
computer Into a twenty note minl-planc that In-
cludes a full, graphically accurate, screen display
of the plano keyboard. The Singalong programs
teach and play songs In four part harmony while
displaying lyrics on the screen.

Price: $20.95 (18K Cassetta/$29.95 32K Disketts)

TELECOMMUNICATIONS

DATALINK ™ by tony Dobre

Top rated national magazine reviews, pur-
chased by NASA, this ultra-sophisticated menu
driven multioption smart terminal Com-

DISK SENTRY ™

An intellegent digital accessory for your Atari
810 Disk Drive, lets you selectively write data to
both sides of single sided and write protected
disks. Disk Sentry cannot harm your drive disks.
Installs and removes easily; no soldering
required. Disk Sentry's Led signals system status,
preventing accidental erasure of data. Disk Sentry
Is a convenient push button write-protect overtide
which can pay for itself with your first box of
disks,

Price: $39.95 each

VINYL DUST COVERS

Custom sewn upholstery grade vinyl dust
covers for Atari 800 and 400 computers and the
810 and 825 peripherals. Protecting your equip-
ment when not in use, these crisp black covars go
wall with any decor. Spacify model(s) whan or-
dering.

Price: $10.95 each

unications package Is a must for all modem
users. Features lull parformance uploading and
downloading In full-duplex or simplax modes and
supports ASC/I and ATASCII transmission. Auto-
matically off-loads line data 1o your disk drive
upon completion of a transmission with options
avallable to screen and/or printer dump the same
data. May be used as a remole terminal com-
patible with all the commerclal services and
bulletin .boards such as the Source and Com-
puserve, elc. Saves significant connect time
charges when using commercial saervicas
Requires Atari 850 Interface or equivalent
andAtari 830 Modem or any other 300 Baud
modem. Printer optional.

Price: $39.95 (24K Diskette)

ALSO AVAILABLE

PROGRAMMING AIDS PACKAGE ™
SWIFTY UTILITIES ™

MAILIST ™ by Leo Cerruti

— AVAILABLE AT SELECT COMPUTER STORES —

Send check of money order plus $2.50 shipping and handiing o

[518] S48-0141
Call to Place Your Order
N.Y. Residents 864 T'% % sales tax

SENDS100FORCATALOG
(refunded on your first order]

SWIFTY SOFTWARE, INC.

84 BROAD HOLLOW ROAD
— MELVILLE, New York 11747

DEALER INQUIRES INVITED

© 1981, 1982 SWIFTY SOFTWARE, INC
ATARI® i3 s registered trademark of
AtariInc., s Warner Communications, Co




S0 COLOR I

60 PLOT 31+1,0:DRAWTO 31+1,1%91

70 PLOT 0,86+I:DRAWTO 79,846+1:REM DRAWS
CROSS

80 NEXT I

90 FOR I=0 TO 360 STEP 2

100 X(I)=R¥COS(I)+34

110 Y(I)=R%SIN(I)+95

120 NEXT I:REM SETS X AND Y VALUES FOR P
LOTTING ELIPSE

130 FOR I=0 TO 3460 STEP 2:REM CALLS ABOV
E VALUES

140 COLOR A

150 PLOT X<(I)+A,Y(I)+A:REM PLOT EACH COL
ORS’ ELIPSE

160 NEXT I

170 A=A+1:REM NEXT COLOR AND NEXT ELIPSE

POSITION

1BO IF A=16 THEN 200:REM END IF ALL COLO
RS ARE USED

170 60TO 130:REM DRAW NEXT ELIPSE

200 GOTO 200

The final demonstration program draws a
landscape and a simple molecular structure floating
high above it. This display truly gives the impression
of depth and shows what can be done using light
and shadow in Graphics Mode 9:

10 R=16: X=0:C=15

20 GRAPHICS 9:SETCOLOR 4,13,0

30 FOR I=130 7O 191

40 COLOR C

S0 PLOT 0,I:DRAWTO 79,1

60 X=X+1:1IF X=4 THEN X=0:C=C-1

70 NEXT I

80 FOR I=0 TO 79 STEP 8

90 COLOR 3:PLOT 59,130:DRAWTO 1,191

100 NEXT 1

110 COLOR 1:FOR I=0 TO 7:PLOT 2,1464:DRAW
TO 21,158+I:NEXT I

120 COLOR 15:FOR I=0 TO 3:PLOT 21,140:DR
AWTD 21+I1,164-1%2:NEXT I

130 COLOR 4:FOR I=0 TO 4:PLOT 20,140:DRA
WTD 17+1,160+I:NEXT I

140 FOR Z=1 TO 1S5

150 FOR I=0 TO 360 STEP &

160 X=0.25%2R¥C0OS(1)+35

170 Y=RESIN(I)+50

180 COLOR Z

1920 PLOT X,Y

200 PLOT X+10,Y+17

210 PLOT X+30,Y-20

220 PLOT X—-2,Y+12

230 PLOT X+21,Y+70

240 NEXT I

250 R=R-1

260 NEXT Z

270 FOR I=2 TO 4:COLOR I:PLOT 46,72:DRAW
TO S1+1,106

280 PLOT 43,42:DRAWTOD 39,50+1

290 PLOT 47,62:DRAWTO 60+1,35

300 NEXT 1

310 60TO 310

These demos are only an introductory hint of
the truly spectacular effects possible via GTIA.
You could add more color to Modes 9 and 11 by
using Players and Missiles or create dramatic effects
by switching between these modes (or with Graphics
8) by POKEing PRIOR with the desired value. &

For ATARI

48K RAM BOARD FOR THE 400
with Lifetime Warranty
* Highest quality available
e Reduces power consumption
* Reduces heat

48K Board (400 $240
32K Board (4008000 $100

FREE SHIPPING ANYWHERE IN U.S.A.

INTEC
PERIPHERALS

Corrp

906 E. Highland Ave.
San Bernardino, CA 92404

&> (714) 881-1533 ===

ATARI, 400, 800 are Trademarks of ATARI, Inc.

FIRST BORN IN 1978!

the original & continuously updated

CCA
DEVER ) ELELE L

System

Now Available For Atari Computers $ 99.50
For Apple Computers 150.00
For CPM Based Computers 225.00

CCA Data Management System
Uses Features And Capabilities

* Business * Long record lengths
Accounts Receivable * Up to 24 fields per record
Accounts Payable * Not Copy Guarded
Inventories * Alpha numeric items
Billing = Numeric only items
Lists and Rosters = Add, update, scan, etc. files
= Home Phone Lists = 10-Level sort ascending, descending,
Budgets, Hobbies allows alphabetizing data file.
= Contact your local dealer for
details or write us for our catalog

DIVISION OF CUSTOM ELECTRONICS, INC.

SOFTWARE

St husetts 01013

(413) 592-4761
Mastercard & VISA Accepted
® Dealer And Distributor Inquiries Invited
® Closed Mondays — Open Daily Til 5:30 — Fridoys ‘Til 8




ICK STAND

For Atari Personal Computers

Precision “ARCADE” action now assured
for Personal Home-Computer games!

e Reduces Hand & Wrist Fatigue
e Higher Scores Thru Better Control

K-Byte’s new, innovative “Stick Stand” se-
cures the Joystick to reduce wrist fa-
tigue and frees one hand for a more
skillful operation of the fire button.
The comfortable, Fastball Knob extends
familiarity and ease-of-play in Arcades, to en-
thusiasts and novices of Personal Home-Computer Games.
Cat No. 4170 DEALERS — CALL FOR PRICING

W/PURCHASE OF ANY K-BYTE PROGRAM —

K-BYTE K-BYTE K-BYTE
K-STAR Yo K-RAZY e K-RAZY L
PATROL KRITTERS SHOOT-OUT
Confrontation between Star Ships and Excitement . . . Fast Action. . . Challenge Space Commanders. .. Alien Forces Invading, Enemy Ants. .. Anteaters. .
Alien Attack Ships test wits and physical and more are ensured for enthusiasts ... Laser Weaponry...and more..to Torrential Rains...and Enemy Eggs will
skills as intergalactic leeches invade the with Command Ships battling Alien Krit- challenge the mental and physical challenge the skills of any computer game
territory! ters and Patrols with supermissiles! dexterity of any enthusiast! enthusiast!

The lead Star Ship must destroy the Alien Attack The Command Ship is challenged to avoid or use The object of the game is to advance the Space The plaver must guide the White Ant safely through
Ships as they materialize, while eliminating Intergalactic Supermissiles’ to destroy the eight columns of Alien Commander into the Alien Control Sectors, eliminate
Leeches that inva b must Kritters beaming down on the Star Base. Regular the Alien Forces with Laser Weaponry and escape from

also replenish its les will elimin the Kritters the
d LS.

o0 levels of

s eclor  requires play. each (
hand/r ion, & the / t g a degree iculty and making requires a greater degree of al and mental skill
altack at increased speed and frequency. and the Low mental and physical dexterity a necessily roules
evel Avoidance System goes inlo effe : : 5 5 Cat No. 4168  Awri 8K ROM  —548-05
lovel otnos brsteat et i e Cat No. 4166 Auwri Sk ROM 54995~  Cat No. 3521 Al S ROM  -549:85- e
Cat No. 4167  aari SK ROM  ~$49:95 $44% $544% 844
95+
$44 A *Atari is the registered Trademark of

Atari, Ine

*SPECIAL INTRODUCTORY PRICES

HOW TO ORDER

Write or phone. Pay by check, M/C, VISA, or COD
(add $1.50 for COD). CREDIT CARD CUSTOMERS —

ELECRON’G please include your daytime phone number
Outside Calif. (800) 423-5387
Inside Calif. (213) 886-9200

Offer expires Sep. 30, 1982

WHEN IN SOUTHERN CALIFORNIA, VISIT OUR RETAIL STORES Mealion this ad and WE PAY SHIEPING! (LIPS ground
only). Offer does not apply to Stick Stand (pls. include
19511 Business Center Dr. 2301 Artesia Blvd. 42 shipping)

Northridge, CA 91324 Redondo Beach, CA 90277 19511 Business Ctr. Dr.

444 S. Indian Ave. 2T
Palm Springs, CA 92262 Northridge S 0324
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A Monthly Column

Machine
Language

Jim Bufterfield
Associate Editor

If | May Interrupt

The 6502 goes about its job, executing instructions
at lightning speed. As each instruction is completed,
the processor checks: should this process be
interrupted?

There are two kinds of interrupt, called IRQ
and NMI. They have different features and uses,
but they share common characteristics. They may
only take effect when the current machine language
instruction has been completed. At that time, the
address of the following machine language instruc-
tion is pushed to the stack together with the Status
Register. Then the machine gets an interrupt
address stored high in memory, and starts to ex-
ecute instructions from that address. At a later
time, when the interrupt job has been serviced, an
RTT instruction will cause the previously stored
information to be reclaimed from the stack and the
interrupted program to continue.

Interrupt is high priority. It tends to be used
where fast response is vital. Don’t throw it away on
some unimportant job which is not time-sensitive;
save these big guns for a real time crunch. I tend to
recommend the following priorities: if you can, use
straight coding; if you need to, use a timer or two;
if you must, use interrupt.

Because an interrupt stops the work in progress
to handle a special rush job, users often tend to
think of it as instantaneous. Not quite. Don’t forget
that there’s a variable wait to complete the instruc-
tion under way (up to seven cycles) in addition to
the fixed delay of seven cycles while the interrupt
does its bookkeeping work. The effect of the vari-
able wait is “timing jitter” — occasionally important
even though the time involved is small.

The Big Two

IRQ — Interrupt Request— is the less powerful of
the two interrupts, but it’s usually easier for the
programmer to handle. It may be locked out with
an SEI instruction (Set Interrupt Disable) to prevent
interruption from striking at an embarrassing mo-
ment; the lockout is released with CLI (Clear In-
terrupt Disable). Using SEI/CLI adds to the possible
timing jitter by a substantial amount, of course.

When an interrupt takes place, an SEI-type lockout
automatically takes effect, so that another IRQ
interrupt will have no effect until RTI releases the
lockout. This is handy for the programmer — he
knows that the code in his IRQ type system will be
free from further interrupts.

NMI - Non-Maskable Interrupt — is more
powerful and less controllable. It cannot be locked
out. As a result, the programmer has to be much
more careful in sensitive areas: for example,
changing the interrupt vector itself can be a ticklish
job since the coding cannot prevent the NMI from
striking in mid-change with potentially disastrous
results. To add to the complexity: an NMI could
cause an imerrupt and while it is being handled,
another NMI could interrupt again. Careful codmg
is needed to avoid data corruption if such a
multiple-level interrupt is anticipated.

There’s another fundamental difference
between IRQ and NMI. IRQ) is level-sensitive:
when the IRQ pin on the 6502 chip receives a low
level, interrupt is being requested. NMI, on the
other hand, is edge-sensitive: when the NMI pin
on the 6502 chip goes from high level to low, a
“latch” is triggered within the chip that will signal
that NMI needs attention. Think of it this way: if I
held the IRQ pin low permanently, the computer
would be continuously interrupting. It would go
into interrupt, do the job, and upon completing
with RTI, the interrupt would take place again
since IRQ is still low. In contrast, if I pulled NMI
low permanently, I would have only one interrupt
— the one that was triggered when the signal went
low. A new “edge” would be needed to trigger
NMI again.

IR& Latches

This gives us two seemingly conflicting require-
ments for the interrupt signal at the IRQ pin. First,
it must remain active until the interrupt takes
place; too brief an IRQ signal might be missed
entirely. Next, it must be turned off before the
interrupt coding completes its activity, or RTT will
just cause a new interrupt. This seems difficult —
not too fast and not too slow —but, in fact, we accom-
plish the job very easily with the help of extra
chips.

Most of the interface chips (the best known to
6502 users are the 6520 PIA and the 6522 VIA)
contain latches that may be set by the external
interrupting circuits, and reset by the 6502. For
example, if a timer counts down to zero and signals
an interrupt, this will be latched and signalled to
the 6502. When the 6502 gets around to servicing
the interrupt, it can switch off the latch.

This system of latches allows many interrupts
to be received and forwarded to the processor
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PROFESSIONAL TAX
PREPARATION SYSTEM

WILL PROCESS THE FOLLOWING SCHEDULES AND FORMS:

1040

LETTER SCHEDULES A, B, C, D, E, F, G, SE
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Husband, Wife, and Joint forms prepared simultaneously.
Prints directly onto tax forms.

ASERT

Aid for Search and Retrieval of Text

To the usual Data Manager record format ASERT adds an
area of FREETEXT, for all those "odd" bits of information
that don't quite fit anywhere; and 180 SEARCHWORD fields,
a unique system of coding with powerful search capabilities.
Now used by Real Estate Agencies, Employment Agencies,
Schools, Travel Services and Libraries across the U.S. and
in Europe, ASERT makes the filing cabinet obsolete!

11,000 CHARACTER "VIRTUAL" RECORD LENGTH

INTERFACE WITH POPULAR WORD PROCESSORS
COMPILED FOR SPEED

OTHER CFI SOFTWARE

Personal Tax CalculatoreEmergency Control ProgrameVIC Animation Tutorial
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chip. The computer can then interrogate the inter-
face chip and find out what caused the interrupt.
There might even be two events calling for service
at about the same time. The computer can decide
to service one of them, turn that particular latch
off, and do the job. The moment it gives RTI the
other event (whose latch is still locked in) will re-
interrupt and be serviced. It works out remarkably
elegantly.

The interface chips may have external ports
or built-in devices such as timers and shift registers
which are allowed to cause interrupts. Each of
these may be logically connected to or disconnected
from the interrupt line. It seems complex at first;
but a little practice will show the system to be
straightforward and logical.

Registers

You may recall that only the instruction address
(Program Counter) and Status Register (sometimes
called the PSW) are saved on the stack during an
interrupt. If you plan to use the A, X or Y registers
during your interrupt processing, you must save
them by pushing them to the stack. Just before
giving RTT, bring them back. Your interrupt

must be truly “invisible” to the code that was
interrupted.

It’s quite easy to implement interrupt. You
must be especially careful; debugging is much
more difficult for this type of code.

Try to keep your interrupt code short, and let
the “background” program pick up and do most of
the work. The briefer the interrupt program, the
more often you’ll be able to service interrupts; that
will often yield a more powerful system.

Be very careful that a long interrupt doesn’t
disturb a critical timing process in background
code. More than one thermal printer has had its
head “smoked” by a sluggish interrupt that didn’t
know that the background program was waiting to
turn the heat off. (o]

STAR SOFTWARE PRESENTS .

CAND Y -MANT™
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A Game Featuring Your PET at its Best!!! 8K of High Speed
Machine Language Action- Real Time Scrolling- Dual Player
Option Specify OLD/NEW/4.0 Roms and Disk/Cass

we are
G commodore VIC
experts!!

¢ We sell and service only VIC-20
Computers!

* We have more in stock merchandise
than anyone!

¢ We give the best service in the USA!

¢ One day delivery express mail!

¢ We handle warranty and service within
24 hours!

* We give 15 day free trial on all
merchandise!

e We mail refunds within 24 hours after
receiving returns!

* We have over 400 programs — 270
educational tapes — programming
aids — business — home — games!

e We mail free catalogs — specify
category you desire!

e We accept Visa and Mastercard — plus
we ship C.0.D.!

* We are the first to offer new “in stock”
items!

“BUY YOUR COMPUTER’S CHRISTMAS
PRESENT NOW!”’

1. UP TO 60K EXPANSION MODULE
Aero space designed — 6 slot — add up to
6 cartridges — switch select any program.
Start and stop any program with reset
button — not necessary to remove
cartridges or turn off computer, saves time,
television and computer (one year warranty)
List $149.00 — Sale Price $109.00.

2. 24K RAM MEMORY EXPANSION
Increase usable RAM programming power
800% (28, 159 bytes free). Expands your
total memory to 49K. Plugs in direct, does
not require expansion module! List $189.00
— Sale Price $149.00.

WE LOVE OUR CUSTOMERS!

PROTECTO

ENTERPRIZES (racrory pirecT)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order
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This is a short and very useful addition to VIC. Some
PET/CBM computers allow you to stop a LISTing from
scrolling and then start it up again. This “Pause” feature
adds that capability to VIC (any memory size). Type in the
furst line very carefully — it’s got to be exactly as printed.

VIC Pause

Doug Ferguson
Elida, OH

For VIC owners who have not bought a printer
yet, studying a BASIC program by using the LIST
command can be tedious. The screen displays only
about 20 lines at a time if you hit the STOP key.
And then the only way to re-start at the point at
which you stopped is to retype LIST — again and
again. Even the CONTROL key is not much help;
the lines still move by too fast for more than a
superficial look. What is needed on the VIC-20 is a
PAUSE key.

For months I have been trying a method for
the PET from G. H. Watson’s “Linelist” program
(in COMPUTE!, September 1981, #16), but without
total success. At least the experience taught me a
lot about disassembling the BASIC ROM. Finally,
with the help of Eric Brandon’s advice (COMPUTE!,
May 1981, #12, pg. 126) I discovered an alternate
method which patches into the hardware interrupt
vector. This vector in the VIC is located at 788 and
789 and contains the low-byte/high-byte jump
vector SEABF which the VIC visits every 60th of a
second to check the STOP key, to update the clock,
and to do other chores.

The routine which I have “persuaded” the
VIC to jump to every 60th of a second is very similar
to Mr. Watson’s: to pause a LIST, hold down the
SHIFT key. The SHIFT key is the ideal PAUSE
key because it can be “locked” with the SHIFT
LOCK key. This allows totally hands-free operation
so that you can study (or copy in longhand) your
BASIC program a few lines at a time.

I have written the machine language loader
without DATA statements in case you want to add
the PAUSE feature to a program which may already
contain conflicting DATA statements. I preferred
the cassette buffer as a house for my 26-byte mas-
terpiece because this area stays stable regardless of
memory expansion of the VIC.

I used location 888 as a start point because I
thought it easier to recall than other traditional
cassette buffer addresses. Please note that the first

line is a very tight fit; type no space after the line
number, and consider the final quotation mark
optional.

63997 A$="12016913314102000316900314102100398809
60321592551690010644141002208246076191

234"
63998 P=1:FOR X=888 TO X+25: POKE X,VAL(MIDS (AS,
P,3)): P=P+3: NEXT

63999 SYS 888

When you have finished (carefully) typing the
loader, execute with RUN 63997. (With an 8K
expander, the VIC may give you an ILLEGAL
QUANTITY error. Assuming no errors in your
typing of the program, try again several times. The
unexpanded VIC does not have this trouble with
string variable manipulation.) After a successful
RUN, feel free to delete lines 63997 - 63999.

Now it’s time to test your new PAUSE key. Try
it by freezing the blinking cursor (on or off) with
the SHIFT key. Next, press RUN/STOP and hit
RESTORE to clear the screen. Note that the SHIFT
key does not operate as before. The RUN/STOP-
RESTORE technique returns the hardware inter-
rupt vector to its normal contents. If you wish to
“freeze” a LIST again, merely SYS 888 to reactivate
the PAUSE feature.

Be Sure To Turn It Off Before SAVEing

It is essential to deactivate by the RUN/STOP-
RESTORE method when you are not using the
PAUSE featuré. For one reason, any I/O operations
(such as a SAVE of whatever you have been debug-
ging) require that the hardware interrupt vector be
returned to normal. (Also remember that a SAVE
uses the cassette buffer where the PAUSE routine
lives; you may expect to lose the PAUSE feature
after a SAVE or a LOAD.)

Another reason to deactivate the PAUSE is
that shifted characters such as uppercase and
graphics are strange to type, in that they appear
after you let up on the SHIFT key. Even worse is
the loss of repeat keys such as cursor-up and -left
and the disappearance of the cursor when it moves
rapidly right or down.

I bet you're wondering if there are any other
drawbacks to my idea. Well, yes. When you do SYS
888 to activate the PAUSE key and you do try to
freeze a LIST, you will occasionally get a kind of
“ripple” on the screen which causes a line to be,
more or less, repeated twice. I believe that this is a
tolerable annoyance, especially if one remembers
that the upper half of these “paired” lines is always
correct.

By the way, the PAUSE will also work when
you RUN a program. However, if you only want a
PAUSE feature for this reason, there are much



160

COMPUTE!

September 1982, Issue 28

better ways. Lines 132-136 of Amihai Glazer’s
“Amortize” program (COMPUTE!, May 1982, #24)
are just perfect in the main routine of any BASIC

program in which you want a PAUSE.

The assembly listing that follows was written
on Eric Brandon’s excellent assembler program
(COMPUTE!, June 1981, #13). It required memory

expansion and a few TAB changes.

HIV = $0314

INTRPT = $EABF

SCNKEY = $FF9F

PAUSE = $0385

l *

2 HIV

3 INTRPT
4 SCNKEY
5 0378 78

6 0379 A9 85

7 037B 8D 14 03

8 037E A9 03

9 0380 8D 15 03

10 0383 58

11 0384 60

12 0385 20 9F FF PAUSE
13 0388 A9 01

14 038A 2C 8D 02

15 038D DO F6

16 038F 4C BF EA

Here are a few notes on the assembly listing.
Lines 5-11 change the hardware interrupt vector

AOo@pE@aEwm g
HoHoE
AEEEET=

JSR
LDA
BIT

BNE
JMP

(HIV) to $0385 (PAUSE); the SEI and CLI are
necessary to make the computer wait until both low
and high bytes are changed. I used a BIT test

because location 653 also determines the CON-

TROL key, which is often used to slow down a
LIST. The whole thing ends with JMP INTRPT to
send the VIC where it had intended to go. Lines

12-15 are just sort of a detour.
This has been my first real foray into ma-
chine code, and I would appreciate any helpful

comments. (@)

888
788 .
SEABF Intelligent Software
$FF9F For the VIC-20 +64®
#$85 Word Processor (12K, printer required; $30). Probably the
HIV most useful application program available for the VIC. Screen
#503 editing for text, pagination and margin skipping, left- and right-
HIV + justification, cassette and disk file capability, easily modified for

RS-232C Output. This ad was created using W/P.

Copycalc (5K or 8K-up; $20). An electronic spreadsheet.

SCNKEY Enter numbers into a visible matrix using the VIC’s screen editor;
#1 touch a key and see the results. Ideal for budgeting, forecasting.
653 Also available: Mail List (12K, printer required; $20); W/P
PAUSE Plus (includes M/L, disk required; $50). All programs include
INTRPT documentation. 4016 versions available; Please specify hard-

ware configuration. Prices include shipping; Calif. residents add

6%. Catalog available.

William Robbins, Box 3745, San Rafael, CA 94912

. . . When you're through playing games.

- *
VIC-20

GAMES

Cartridge:
Spidersof Mars ......... $40.00
' @utwoeld Bh witars sl 40.00
CIOUdIBUISE ", o a, 32.00
AlieniBltzan 2l T 32.00
Renaissance ............ 40.00
AMOK o s s v 32.00
MeteorRun ............. 40.00
SAIS & VOIS . oo iies 40.00
Cassette:
CIENOIT oRaa R s $12.00
AMNEKS 25 Trr o i ek 20.00
SHBbChaSse s e 20.00
AllenBlitzZ i v 20.00
The Alien ................ 20.00
3 PINZe S e i e 12.00
REICOWEIN it asiwisinarsis S 12.00
Kosmic Kamikaze ....... 29.0*0

"VIC-20 is a registered
trademark of Commmodore
Business Machines.

**Prices and Availability
Subject to Change
Without Notice.

\

Business:

WG [y e e T, $12.00

MIEaR T v vina s o 20.00

VIGRECKEETr, . . . ot 4 20.00

NVITOIMNA L e 16.00

Educational:

AR L o e $20.00

SpacelRIVE ) 4 s i 12.00

EEOREDIV  + r e s 0n v 12.00

Super Hangman ........ 16.00

Hardware:

Butit3BKROM ........... 573.90
TO ORDER SEND CHECK OR MONEY ORDER TO:

MOOSEWARE INCORPORATED
Post Office Box 17868, Irvine, California 92713
— Califomia Residents Add 6% Sales Tax —

WRITE FOR FREE BROCHURE & ASK ABOUT THE MOOSE CLUB.
CLUB MEMBERS RECEIVE SPECIAL DISCOUNTS ON ALL PRODUCTS SOLD.
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What is ASCII? How and why is this special code used to
communicate between one computer and another? Some
computers make slight modifications to the code which
must be taken into account when sending messages to a
different model. The Atari uses 155 to stand for a carriage
return, for example, where most computers use 13. To see
what the code number 77 looks like to your machine, you
can type 2ASC(77). Whatever character shows up on
screen is the meaning of that number. Of course some are
special characters. 2ASC(13) will generally perform a
carriage return. For a complete table of standard ASCII
codes, see COMPUTE!, July 1982, p. 140.

Telecommunications:

All About ASCII

Michael E Day
Chief Engineer, Edge Technology
West Linn, OR

ASCII is an acronym for American Standard Code
for Information Interchange. More specifically, it
is a definition of a code that is used in most com-
puters to store and transmit information.

The computer works with information in bits
or “on/off conditions” of its memory cells. This
means that in order for it to work with numbers
and letters it must work with them as a group of
on/off bits. The ASCII code defines the represen-
tation as seven bits, while most computer systems
deal with numbers and letters as an eight-bit code
sequence, with the eighth bit being used internally
by the computer for its own purposes. The seven
bits can be formed into 128 possible combinations,
with each combination representing a single char-
acter or letter. These 128 characters are broken
down into 52 upper and lowercase letters (A-Z &
a-z), ten numbers (0-9), 33 special characters (in-
cluding the space), and 33 special “control” charac-
ters. ASCII is a non-shifted code; that is, any of the
seven-bit code combinations represent a unique
character.

BAUDOT Code
BAUDOT, on the other hand, is an example of a
shifted code. BAUDOT code uses only five bits to
represent information. As a result, only 32 possible
combinations are available. In order to use this
method, some decisions had to be made as to what
information would be allowed to be represented.
The first thing thrown out is the lowercase

letter, as information can be maintained in upper-
case only without destroying its meaning. Next the
special control functions are reduced to the bare
minimum needed — carriage return, line feed, and
space. The 26 uppercase letters and the three
control functions use up 29 of the available codes.
We cannot fit the ten numbers in the three re-
maining codes, so we have to go about it in a dif-
ferent way.

The numbers and some special characters are
provided for by setting aside two of the remaining
codes as shift functions. A shift code changes the

The ASCII code standard...
permits most computers to
talk to one another.

definition of all following codes, until another shift
function directs a return to the original code rep-
resentation. By using shift functions, it is possible
to almost double the number of characters that can
be represented by the same 32 codes. The final
remaining original code is not used and is referred
to as a blank or null character.

The null character is used in the BAUDOT
code as a non-operational code (it is ignored if it is
encountered). The reason for this requirement is
the way the machines function. When data is trans-
mitted, it is sent in serial form, or a bit at a time, to
the receiving equipment. The old teletype machines
which sent and received this code used current
flowing through a wire (or not flowing) to represent
the on or off bit condition. The problem with this
was that, if the wire was broken (which happened
quite often), it was the same as sending a continuous
stream of off bits, which of course represents one
of the possible codes. By ignoring this particular
code, at least the machine wouldn’t spit out reams
of paper if the wire did get broken.

The shifting codes were called the letters shift
and the figures shift, which corresponded to the
functions they performed. That is, when the letters
shift was sent, it meant that all the codes that fol-
lowed would represent the letters A-Z. The figures
shift meant that all the codes following would
represent numbers and special characters. The
individual codes were assigned to the various letters
in a way to ensure a minimum number of errors
occurring in transmission, so that when an error
did occur it would be noticeable. The letters shift
code was chosen to be all on bits; this was to help
both in transmission error problems as well as
easing editing for transmission.
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Erasing And Editing
The all-bits-on code has a special function. Infor-
mation used to be stored as holes punched in a
paper tape. If a mistake was made during creating
this tape, then a new one would have to be made.
As with most writing, however, the mistakes were
often caught as they were made. With the letters
shift code being made up of all on bits, all that was
needed to wipe out the bad code was to back up to
that section of tape and type the letters shift, which
punched out all holes on the tape, changing any
code on the tape to the letters code. The disadvan-
tage to this was, of course, the possible inadvertent
shift to letters case which required a following
figures shift (if that was the case that you were in).
When the ASCII code was developed, the
paper tape method was still in use, so mistakes
were taken care of with a special function code
called a rubout. The rubout code works the same
way as the null code: when it is encountered it is
ignored, except that it has the additional editing
function of punching all holes in the tape to wipe
out the existing code.

Smarter Editing

When computers came along, and it was possible to
add some intelligence to the editing process, the
rubout was used to tell the computer to back up
and erase the last character that was typed. Since
we were still using a printer though (one that did
not know how to backspace at that), it was still
difficult to deal with the information as it was
written. Several editing methods were tried to
overcome this problem. One of the most common
methods was to simply print the character again as
it was deleted. This tended to make the result
rather confusing, but it did provide a way for the
computer to indicate that it had performed its
function.

As backspacing printers became available,
another method of editing came into being: when
the rubout key was depressed, the printer would
back up and strike over the previous character with
a backslash or some other character. It would then
wait for the next character to be typed. If it was
another rubout, it would back up and strike over
the previous character. If the next character typed
was not a rubout, then the printer would move the
paper up a line and strike the character on the line
below the original character. Another editing
method sometimes used because it’s easy on a
computer was simply to ignore the entire line just
typed and start over again. The operator indicated
this method by doing a carriage return.

When video terminals came along, the editors
took on a slightly different approach to the prob-
lem. The video terminal was capable of truly re-

moving the wrong character from the text as it
appeared on the screen. Since the rubout key was
already being used for the printers, the backspace
was used to back up and erase the previous charac-
ter. Since the error was truly erased from the screen,
there was no need to go to the next line, so the
backspace simply remained in that character posi-
tion after it was done. The usual sequence involved
was to backspace, space to erase the character that
was there, and then backspace again to return to
the erased character’s position.

Now the printer tends to be relegated to the
side to be used only when the text is ready to be
printed. The exception is in portable or very low
budget operations where the printer must serve as
both the editing device and the printing device.

The video terminal has grown from a “glass
teletype” to what is now called full-screen editing.
Full-screen editing is an extension of the backup
and erase function, except it is enormously more
powerful. Anything that appears on the screen can
be directly altered by moving the current position
indicator (the cursor) to the position you wish to
modify and simply typing over it, o:lCIt:ungr it, or
inserting new information. The full-screen editor
has the advantage of being quite easy to use since
what you see is what you get.

Taking things a step further, we end up with a
full-blown word processing system where not only
can you change the data as it appears on the screen,
but you can also move it around, add in whole new
sections from storage, format the way it is to be
printed, and even have it check your spellmg

Who knows? Maybe next it will start wr iting
things for us, and we can just sit back and enjoy
the show.

The Origin Of ASCII

As you can see, the ASCII code was developed as a
result of the interaction between the needs of the
equipment and the needs of the operator. This is
an important aspect of equipment design and is
often the dividing line between good and bad
machinery. It should be remembered, however,
that the coding system used is just that: a coding
system. It can be changed, modified, compressed,
or expanded, and many other things can be done
to it following standard coding theories. The ASCII
code standard is simply there because it is the
common element that per mits most computers Lo
talk to one another. This of course doesn’t mean
that all computers use the ASCII code standard.

A very early code system used on punched
cards was a ten-bit code, later expanded to 12 bits,
called the Hollerith code. An outgrowth of the
Hollerith code was the BCD (Binary Coded Deci-
mal) code, which was a simplification of the
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Hollerith code. i : Daisy Wheel Printer/Typewriter
”_I h‘c ‘B(,.D‘co(le. u's.;e_s 51* bits u‘) represent 64 with Letter Quality Printing.

possible code combinations. Later on, due to the

needs of the computer systems, this code was 2

expanded to eight bits and called EBCDIC, for RS232 or IEEE-488

Expanded Binary Coded Decimal Interchange Interface Included.

(3"“%- o ST _ Use with CBM, Apple, Atari,
X3 \t 11':~. um(\ [‘I.C —(u(‘_c 11( )e(_o_me (‘}_mtc a lno&:ss. and Others.

what with all the expansions and extensions. The

ASCII code was then developed by the American OTHER ELECTRONIC TYPEWRITERS AVAILABLE WITH

National Standards Institute (ANSI) to simplify INTERFACE.

code use — to make the code easier for machines to
use, as well as easier for humans who had to use it.
The main improvement was to place all letters in
sequential order, so that it became easier for the
computer to sort out information.

There are many other codes in use in com-
puters and other equipment, each having been
developed to satisfy a particular need — Selectric
code to mechanically control the Selectric typewri-
ter; Addressograph code to control Addressograph

machines; seven segment code to drive seven seg- Albany Typew"ter & ComPUter
ment readouts; Gray code to provide positional 923 San Pablo Avenue
information of rotational devices; and a slew of 231 Albany CA 94706

error correcting and detecting codes designed to T 2 ey
provide a more error-free information flow. (@) (41 5) 526-1959
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«  $20. 1-800-343-0854 1515 PRINTER 345

— In MA (617) 969-1790 [TV N:N 52

— NEWRERCRIM SUPER EXPANDER 59
= A DIk Duss cgi\gg PROGRAMMER'S AID
i VIC AVENGER
ATARI| - NSTOEK 13" MONITOR 293. | a0 10 BASIC
MAXELL DISKETTES CALL FOR VIC-20 SOFTWARE

sl 1 AXLON RAM DISK $3% DISCOUNT PRICES
WeABk VISICALC s Box of 10 $29.

ATARI 400 16k DATASOFT TEXT WIZARD 88 " Technical Sales
810 DISK DRIVE FILEMANAGER 800 88 ‘\YI 281 Needham St., Newton, MA 02164
410 PROGRAM RECORDER APX PASCAL 42 Out of State 800-343-0854—
850 INTERFACE VOTRAX TYPE ‘N TALK 325 In MA 617-969-1799
820 IMPACT PRINTER JAWBREAKER (disk or tape) 16k 24 | Do not send cash. Personal checks take 2 weeks to clear. Add
222 THERMAL PRINTER ZORK /11 36 | 4% for MasterCard and VISA. 20% deposit required for COD.
3 62580 COL PRINTER DEADLINE (DISK) UPS charges added. We cannot ship to P.0. Box. All prices
830 MODEM CENTIPEDE (CART) subject to change without notice. Delivery subject to availabil-
32k RAM BOARD ; PAC-MAN (CART) 35 | ity. In-store prices may vary. Not responsible for typo-
MICROSOFT BASIC CAVERNS OF MARS (DISK) 32 | graphical errors.

ASSEMBLER/EDITOR STAR RAIDERS (CART) 42 | IN STOCK ITEMS SHIPPED WITHIN 48 HOURS

WE CARRY A COMPLETE LINE OF MICROCOMPUTER AND VIDEO EQUIPMENT
AND ACCESSORIES - CALL FOR PRICES
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There’s a bit of a problem with the VIC INPUT command. ~ the INPUT statement will “crash” or return a

These suggestions will keep you out of difficulties when
you are “prompting” questions and expecting to INPUT
an answer.

A VIC Bug

Jm Law
Toronto

For Commodore PET users, one of the most talked
about commands i1s the INPUT statement. gpecil'-
ically, how do you prevent a user from stopping
the program by hitting the RETURN key on an
empty line? W hen Commodore (lual‘gnccl the VIC-
20 they decided to do something about this persis-
tent problem. They decided that if a user presses
RETURN and nothing else, the value(s) of the
input variable(s) should remain unchanged and
the program should continue.

10 J=77
20 INPUT “GIVE ME A VALUE";]
30 PRINT ]

When the above program is RUN on a PET
and the user hits only RETURN when asked “give
me a value,” the program stops and line 30 is never
executed. If RUN on a VIC-20, the program will
continue to line 30 and the unchanged value, 77,
of the variable ] will be printed. (If you want to
break out of a VIC INPU'T statement, press RUN/
STOP and RESTORE simultaneously.) But there’s
a bug in this.

The INPUT Problem

In 40 column PETs of any vintage is an operating
system feature called the line-wrap table. This
allows the PET to link two screen rows together to
get an 80 column line. In the VIC the line-wrap
table is able to link up to four 22 column rows
together to make one 88 column line. Without it,
the VIC’s full-screen editor would be unable to
handle lines longer than 22 characters.

If a VIC INPUT statement places the input
cursor anywhere other than on the first screen row
of a multiple-linked line, the INPU'T statement will
erroneously return the entire multiple-linked line
to the input buffer for parsing.

What this means is that if you have some rows
which are linked together to make a 44, 66, or 88
column line and [he input cursor is not placed on
the first screen row of one of these multiple lines,

wrong value. If your prompt is on an un-linked
line, you’ll have no problem.

Suppose we have a very simple program to ask
for a person’s name and then printit on the
screen:

10 PRINT “[CLEAR]";

20 INPUT “TYPE YOUR NAME AND PRESS
RETURN";N$

30 PRINT N$

On a PET this works great, and if Fred is using
the program he gets back “Fred” on the screen. On
the VIC, he gcls back “type your name and press
return? Fred”. The prompt in the INPU'T state-
ment in line 20 (“type your...”) is longer than 22
characters and is printed over the end of the first
row, creating a 44 column line. When Fred pressed
RETURN, the entire 44 characters were returned
to the input buffer, leading and trailing blanks
dropped and the result assigned to the variable
N$. This works even if Fred did nothing other
than press RETURN.

The fun is just beginning.

10 PRINT “[CLEAR];

20 INPUT “HOW OLD IS YOUR GRANDMOTHER”
;AG

30 PRINT AG

No matter what Fred types in response to this
prying question, all he gets back is: “?redo from
start”. If he types “83”"[RETURN], then: “how old
is your grandmother? 83" gets moved to the input
buffer; leading and trailing blanks are removed;
and the computer attempts to convert “how old...”
into a number for variable AG. Forget it, Fred.
Won't work.

If your prompt is shorter than one line, every-
thing gets sorted out correctly and the statement
works as expected. Usually. Long INPUT prompts
are not the only way to get linked screen rows:

10 PRINT “[CLEAR]LINE #1 "
20 INPUT “{HOME][DOWN] FROM LINE #27;X$
30 PRINT X$

Be sure to put a bunch of spaces followed by a
quote mark after “line #1” on line 10. This sets the
trap.

[f line 10 were not there, this program would
work fine, as the value of x$ would be assigned
from a non-linked line. But line 10 creates a 44
character line at the top of the screen. The INPUT
statement then types over the second row of the
screen, which is also the second screen row in the
44 character line created in line 10. The value
returned to x$ and printed in line 30 could be:
“line #1 from line #2? hello”.



Simulative Strategy Games
for the

VIC-20

from P.R. Software

These simulative strategy games combine graphics and strategy
situations to offer maximum enjoyment and challenge. No
joysticks required. Non-arcade games.

The One Sure Cure

The only sure ways to make sure the rows from
which you will input are not linked are: 1) clear the
screen — this clears the line-wrap table to all un-

linked rows; and 2) scroll off the bottom of the
screen — any new rows plac p * STAR DEFENDER ¢« CONVOY ESCORT

een —any new rows placed at the bpttum of the « CONVOY RAIDER + COMPUTER BASEBALL
screen are always single. In addition, if you have » BOXER'S CORNER °+ DUNGEONS OF KAL
any long prompts, put them in separate PRINT $11.95 each
statements before your INPUT and do not use a Send check or money order plus $1.50 postage and handling to:

’ (i = = = P.R. Software, P.O. Box 169, South San Francisco, CA 94080
semicolon or a comma at the end of the PRINT. Calif. Res. add 6% sales tax

Dealer Inquiries invited Programmers sought

10 INPUT “[CLEAR! WHAT'S YOUR NAMEH;N$ VIC-20 is a registered trademark of Commodore Business Machines

20 PRINT “THE INPUT IS ON A SEPARATE LINE”
: INPUT X$

2500

30 REM NEXT LINE LEAVES THE CURSOR AT VIc-20 R SOFTWAHE
THE START OF A SCREEN LINE -

40 INPUT “ABCDEFGHIJKLMNOPQRSTUV™;X$ AT A PRICE YOU'LL LOVE

50 INPUT “[CLEAR]JABCDEFGHIJKLMNOPQRSTU You broke the price barrier when you bought your VIC-20* now we break the

[RIGHT]ABCDEF";X$ software barrier by offering
PLUS a detailed instruction booklet

3 GAMES For onLy $9.95

Ontario residents add 7% sales tax ADD $.75 FOR SHIPPING
SPECIFY JOYSTICK OR KEYBOARD VERSIGN AND SEND TO. .

SUPERCHOMPER - Munch your way around HARLI SOFTWARE

REMEMBER - Version of Simon, 5 skill levels 1740 GARDEN BRIAR COURT

SEAWOLFE - Sink various enemy ships #RR2 THUNDER BAY
ONTARIO, CANADA P7C 4V1

“An outstanding example of the excellent hi-res graphics and

realistic sounds possible on the unexpanded VIC-20*."

Dealer inquiries welcome *Trademark of Commodore

Line 10 should work unconditionally. Line 20
will work if the row from which the actual input is
done is not linked. Lines 40 and 50 work because
the character which sends the cursor to the second
row is not a printable character, and so does not
link the two rows together. Lines 40 and 50 will not
work if the rows were already linked. (@)

LET COMPUTERMAT TURN YOUR VIC INTO A HOME ARCADE

)

T
| V’s"

ALIEN INVASION — Arcade style excitement for your VIC. Look out here
they come. Aliens are descending from the sky. Move your laser into position
and defend the earth. The attacks are unending — can you survive or will
Vader rule the galaxy. Many extras on this one. 20 levels of play. $12.95
CATTLE-ROUNDUP — The cows are loose in the maze. You have 2
minutes to get each cow back into the corral. You can push, coax and call the
cows. Some cows are not very smart and some are very stubborn. You will
have to help them. Be careful that you don't leave the corral gate open. Color
graphics and sound. Eight levels of play and a time limit. $12.95
HEAD ON — Your car moves forward around the race track. You can move
up, down, right and left. Try to score points by running over the dots on the
track. Watch out for the crusher — if you crash you lose a car. Four cars and
bonus levels. Full color graphics and sound. Fast action and very addicting. 9
levels of play. $12.95
SNAKEOUT — Blocks appear on the screen at random. You move up,
down, right and left and try to move your snake over the blocks. Each block
that you get raises your score. Keep building your score but watch out
because the escape routes keep getting smaller. Time limit, color graphics
and sound. 3 games on this cassette. Snakeout — 2 player Snakeout and
Trapper. 9 Levels of Play. $12.95
TARGET COMMAND — Move your laser into position and get ready for
some quick action. Different types of missiles are dropping. How many can
you shoot down. They all travel at different speeds and different levels. You
must be fast on the trigger to get them all. Time limit, bonus points and very
addicting. Color graphics and sound. Arcade style fun. 10 levels.  $12.95

NEW
VIC SOFTWARE VIC

BOMB'S AWAY — Can you stop him? The crazy bomber drops the bombs
from the top of the screen. You get 3 buckets to catch them. Before you know
it bombs are falling so fast you wonder when he will stop. Just when you think
you have him under control your bucket gets smaller. Is your hand quicker
than your eye? $12.95

PARATROOPER — Enemy invasion forces are dropping paratroopers by
choppers into your stronghold. Blast em out of the sky as fast as you can. The
more you knock down the more they send in. Get the troopers before they hit
the ground or you are really in trouble. Real hi-res color and smooth action.
Joystick or keyboard control. You are the only one left that can save

us. $12.95

BUG BLAST — Now its your turn to get even. Bugblast makes it easy. Blast
thru the cactus and wipe them out. But watch out for the higher levels. Just
when you think everything is under control the attackers seem to be
everywhere. Will they ever stop. Now you can get even — if you dare. If you
like Centipede you are gonna love BUG BLAST. $12.95

CRICKET — Can you help Cherp get across the roadway and river. He has
to dodge trucks and cars to get to the center. Then help him get across the
river. He can jump floating logs and turtles to get across. Watch out for gators
— they love crickets for lunch. How many times can you get
across? $12.95

VIC AND PET ARE TRADEMARKS OF CBEM
ALL PROGRAMS ON CASSETTE

ALL VIC SOFTWARE RUNS IN
STANDARD VIC.

WRITE FOR FREE CATALOG OF VIC SOFTWARE
PLEASE ADD $1.00 PER ORDER FOR SHIPPING

COMPUTERMAT « BOX 1664, DEPT C
LAKE HAVASU CITY, ARIZONA 86403

PET OWNERS — Write for free catalog
Ask for catalog P
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Have you ever wanted to use text and graphics modes on
screen at the same time? Among the techniques in this
article is a method which allows you to display both char-
acter sets (uppercase/graphics and u/;/n’:/hmw rease)
simultaneously. This IRQ-driven routine uses stream-
lined, mnjuf'f\ calculated timing delays to synchronize
the 6502 with the video scan hm'\ on the CRT. This
technique, called a kernal on some machines, permats
previously unheard-of displays. If you want to play around
with the routine a little, try POKEing various values into
location 684. POKE 684,64 will change the third display
line into a “hybrid line” with all sfu]!{*rl characters made
of half of each character (shy’t would be the top of the
Q and the bottom of the “ball” rl'un'ru'h*r). Its designed
for the 8032, with suggestions for modifying it for 40-col-
umn screens.

Three PET
Innovations

Timothy Stryker
Samurai Software
Pompano Beach, FL

Have you ever written a program in which you
needed to mimic the flashing cursor that appears
on the screen when an I\PL T statement is in
progress? Sometimes it's useful to be able to GET
user keystrokes, but at the same time to display a
flashing cursor to the user so that he thinks he’s in
INPUT mode. Here are a couple of little routines
that can come in handy for this:

CRSON EQU * TURN CURSOR ON
A0 00 LDY #0 SET BASIC CURSOR-ON FLAG
84 A7 STY S$A7
c8 INY START FLASHING

IMMEDIATELY

84 A8 STY $AS8
60 RTS

CRSOFF EQU * TURN CURSOR OFF
78 SEI MASK INTERRUPTS
A5 AA LDA $AA CHECK CURSOR-RVS-FLD

FLAG

FO 0D BEQ ALROFF IF OFF, OK, PROCEED
A9 01 LDA #1 SET BLINK-COUNTER TO 1
85 A8 STA $AS8
58 CLI UNMASK INTERRUPTS
A5 A8 WAIT LDA $AS8 WAIT FOR BLINK-COUNTER
c9 o1 CMP #1 TOCHANGE
FO FA BEQ WAIT
D0 EE BNE CRSOFF GOMAKESUREIT'S OKNOW
A9 01 ALROFF LDA #1 SAFETO KILL IT FOR GOOD
85 A7 STA $A7
58 CLI ALLSET
60 RTS

Most people are able to figure out how to turn the

thing on (usually via the BASIC command “POKE
167,0), but the problem is that if you try to move
the cursor around while in this state, little renditions
of it are left behind as you go. This can be distinctly
annoying, so you then experiment around with
things like POKEing 167 with a one just before
moving the cursor again, which also doesn’t work.
Eventually either you go crazy, or you write a
routine like CRSOFF above, which is guaranteed
to turn the cursor completely off so that vou can
move it someplace else and turn it on again.

The two above routines are completely re-
locatable, so you can stick them anyplace vou like:
in the tape buffers, in between BASIC lines — even
on the screen. Here are the decimal POKEs from
BASIC to put them in the second cassette buffer:

160 FOR I = 906 TO 931: READ P : POKE I,P : NE
XT
119 DATA 160,0,132,167,200,132,168,96
120 DATA 120,165,170,248,13,169,1,133,168,88,1
65,168
130 DATA 261,1,240,250,208,238,168,1,133,167,8
8,96
Having done this, just SYS to 900 to turn the
cursor on and SYS to 908 to turn it back off. Re-
member not to try to PRINT dn\thmg with the
cursor turned on this way, or you'll find that it
leaves the same little residues as before. Turn it
off, do yvour PRINT, and then turn it back on
again. Incidentally, the above will work only under
the Upgrade and V4.0 ROMs. C hange all the
$AT's to $0224°s, the $A8’s to $0225's, and the
$AA to a $0227 to make this work on an Original
ROM machine (don’t forget to change the addres-
sing modes of the opcodes and the branch offsets
too).

Hidden PRINTs

Another little item I've found useful doesn't involve
machine code at all. Have you ever put debugging
PRIN'T statements into a program, removed them
once you had the thing (lehugge(l. and then later
wished vou had them bdc k in again? This can be
par U(.lllclll\ likely if your program does any modem
communications or that sort of thing, where the
program might be working fine, but the line is
getting garbled for some reason and vou need to
find out why. How about this: leave the debugging
PRINT statements in, but make them conditional
on the value of the PEEK of 152 (516 on the Original
ROMs). The PEEK of 152 is a 1 if the SHIFT key is
being held down, and a 0 otherwise. This way, if
you want to see the debugging PRINTSs, you can

just hold down the SHIFT key: otherwise, the

program operates normally. The reason for using
the SHIFT key rather than some other key is that
this way no extraneous characters will get stuck in
the keyboard input buffer.

The last little item I have here is neither as
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CBM Maintenance
In-House

DOWNEY, CA

213-923-9361/714-778-5455

D Data Equipment Supply Corp.

E

S 8315 Firestone Blvd., Downey, CA 90241

— ONE STOP VIC 20 CENTER —
**SOFTWARE**HARDWARE**EXPANSIONS**PERIPHERALS**ACCESSORIES**

GAMES: From our professional programmers
(Robert Winter, Ralph Orton, Dan
Haste,
Robert Burnett, Doug Weick, Doug Cornish)

Astro-Miners $17.00
Hi-res graphics and sound space game. Re-
quires 3k or 8k expansion.

Panzer Attack
Enemy tanks are attacking and you must
destroy them in the combat zone. Hi-res
graphics. Standard VIC.

Pedestrian Polo
Drive your car thru the streets. Based upon
Death Race. Standard VIC.

Yahtzee
Solitaire version of this famous dice game.
Standard VIC.

Lunar Command
Rescue 3 stranded astronauts from Lunar sur-
face. Hi-res asteroid belt. Many levels. Stan-
dard VIC.

3D Labyrinth
Very good 3D maze game. Standard VIC.

VIC Finance
Buy and sell stocks on the VIC market. Good
strategy game. 32k VIC game.

Air Strike
Fly the new super bomber V-20 on a mission.
Standard VIC.

Attack on Silo 11l
You are the commander of Silo Ill. Defend your
country. Standard VIC.

Baseball Strategy
The excitement of baseball as a video strategic
game. Standard Vic.

Galactic Blaster
The fate of the Earth is in your hands. Hi-res
graphics. Standard VIC.

Vic Poker
Play poker against the VIC. Hi-res graphics and
sound. Standard VIC.

Bonzo by (c) Kavan
Based upon arcade game. Climb the ladders,
avoid the aliens.

Boss by (c) Kavan
Video chess, 10 levels, 2 clocks, choose colors.
Hi-res graphics. 8k expansion required.

Backgammon by (c) Kavan
Hi-res playing board. You against the VIC. Re-
quires 16k expansion.

Frogger by (c) Kavan
Eat the flies and avoid the car. Standard VIC.

$14.00

(213) 923-9361
(714) 778-5455

(z commodore

Space Phreeks
by Interesting Software
Pilot the space vessel “Infinity” and fight the
“Space Phreeks”. Machine language, hi-res
graphics and sound. Arcade quality, Standard
VIC.
Radar Tank & Weed Hopper
by Interesting Software
Two player tank game. Hi-res graphics.
Catch fast moving bugs. Hi-res graphics. Stan-
dard VIC.
Night Crawler
by Interesting Software
Fast action arcade game. Hi-res graphics.
Dunes Day 1991
by Interesting Software
Fast action arcade game. Hi-res graphics.
Syber Attack
by Interesting Software
Fast action arcade game. Hi-res graphics.
The Black Castle
Adventure, travel the countryside, fight
demons, buy goods, storm the castle. Requires
Super Expander.
A Maze Ing
Travel through the maze. Game of skill and
tense action. Standard VIC.
Gobbler
Sounds easy? You have 25 seconds to get him
and the time gets shorter at each higher level.
Standard VIC.
Hang U
Traditional Hangman plays against the VIC's
250 word dictionary or another person. Stan-
dard VIC.
Coggle
Computerized version of Boggle. Standard VIC.
Gold Brick
Many levels of play, sound, and color.
Simple Inventory Control
LIFO system works with all VICs. Complete
documentation.
Mailing List
Keep mailing list, print reports, labels. 8k ex-
pansion or 16k expansion required.

Add $3.00 for shipping & handling
Complete descriptive catalog $2.00
Dealer inquiries are most welcome.

$20.00

Coming Soon

Coming Soon

Coming Soon

Coming Soon

$12.00

$11.00

Built on a firm foundation!

VIC 20 - VIC 1515 PRINTERS - VIC 1540 DISK DRIVES
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“Your book is EXCELLENT!”

JIM STRASMA,
From a letter to the author.

A COMPUTE! Books Publication

In conjunction with Level Limited.



Programming The PET/CBM

by Raeto Collin West

The book described by Jim Butterfield as

“ unquestionably the most comprehensive
and accurate reference | have seen to date...”

The Reference Encyc!dpedia for Commodore 2000, 3000, 4000, and 8000 series computers and peripherals.

Here's just a sample of reviewer and reader reaction:

From reviewers:

Educational Computing Review by Stephen Potts

“Of all the books | have read on the PET this book Programming
the PET/CBM by Raeto West must rank as one of the most
comprehensive and readable accounts on the PET that | have ever
had the pleasure to see...

“If you wish to get more from your PET than arcade games
and simple teaching programs then this book is a must for your
bookshelf. It does not matter whether you run on BASIC 1, BASIC
2, or BASIC 4 since all routines are supplied with addresses and
changes to make them run on any machines wherever possible...

...this book, with its lucid explanations of the PET, its useful
routines and programming hints, is an essential purchase.”

IPUG Magazine Review (British PET User Group) by Ron Geere
“This publication represents over a year's intensive research ... and
the resulting product is a valuable work of reference. A tremendous
amount of useful information has been packed in this 500+ page
work at which | was so over-awed that | did not know how to

start this review at first...
“This book is a must for every CBM/PET user.”

From readers:
“...a book the average to advanced user cannot afford not to

possess..."”

“My copy of your ‘Programming the PET/CBM has been in daily
use for nearly a month and | am finding it totally addictive,
suffering severe withdrawal symptoms whenever | try half-
heartedly to move on to other reading matter. It is without doubt
the best book on its subject available today...”

“I have recently acquired a copy of your book Programming the
PET/CBM and must congratulate you on its concept and on
packing in so much detail. It's so very much better than anything |
have had up to now that it'll be my constant reference manual.”

“1 have received my copy of Programming the PET/CBM by Raeto

West and | have recommended it to several of my students. This
book is so valuable that | cannot now afford to be without it.”

Published exclusively in North America by COMPUTE! Books. The book is an astonishing
reference manual of useful information. Contents include this and much more:

1 Introduction and overview: Plan of the book, sources
of information, features and chronology of CBM hardware.

2 BASIC and how it works: Storage of BASIC and its
variables; tokens, pointers, syntax; optimising BASIC.

3 Program and system design: Capabilities of the
equipment; charts, algorithms, space, timing.

4 Effective programming in BASIC: Seventeen examples,
including subroutines, dates, DATA, INPUT, rounding.

5 Alphabetic reference to BASIC keywords: Full
descriptions, with examples, of all keywords, with methods for
adding additional commands not present in CBM BASIC, e.g.
AUTO, DEL, OLD, POP, PRINT USING, SORT, VARPTR.

6 Disk drives: Descriptions of operation and workings of
disk drives, with BASIC and machine-code examples; bugs.

7 Alphabetic reference to disk BASIC commands:
BASIC 4 disk commands with examples and notes.

8 Other peripherals and hardware: Tape storage and
handling; printers; modem; keyboard; EPROMs; reset switches.

9 Graphics and sound: Tables of CBM characters; CRT chip;

Plus many programs,diagrams and charts. Paperback, 504 pages. ISBN 0 942386 04 3. $24.95.

To Order
Programming The PET/CBM
call

TOLL FREE 800-334-0868
In NC Call 919-275-9809

Or send coupon to

COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403

In England, order from Level Limited, P.O. Box 438, Hampstead, London,

NW3 1BH. Price in England is £14.90, including P & P.

animation, bar plots, 80 by 50 etc.; user-port sound.

10 The transition to machine-code: Introductory concepts;
a BASIC monitor; use of MLM, Supermon, Extramon; easy
examples.

11 More 6502 machine-code: 6502 hardware features;
eighteen common problems in programming; debugging.

12 Alphabetic reference to 6502 opcodes: Examples,
notes, and explanations on each opcode from ADC to TYA.

13 Using ROM routines: IRQ, NMI, RESET; the Kernel;
examples — modifying LIST; ordinary and relocating loaders.

14 Effective 6502 programming: Assemblers; CHRGET
and wedges; PlAs, VIA, IEEE; common mistakes.

15 Index to BASIC ROMs and RAM: Memory map of RAM
and ROM, detailing and comparing BASICs 1, 2, and 4.

16 Mathematical programming: Precision; equations;
statistics; simulation; finance; calculus; machine-code.

17 Programming In business and education: Examples,
applications and pitfalls in business and education.
Appendices: 6502 reference charts; Supermon listings;
ASCII; glossary

Pleasesend ________ copy [copies) of Programming The
PET/CBM at 524.95 each. (In the US and Canada, add $3.00
shipping and handling. Outside North America add $9.00 for air
mail delivery, $3.00 for surface delivery).

All orders must be prepaid in US funds (money order, check,
or charge). :

[[] Payment Enclosed

Please charge my [JVISA []MasterCard []Am. Express

Account No. Expires /
Name

Address

City State Zip
Country '

AN ENENEEAEESEESANOEEEIOOEEEES

Allow 4-6 weeks for delivery, Foreign surface delivery allow 2-4 months.
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simple nor as clean as either of the above, but it can
be very useful in certain circumstances. Suppose
you plan to make a display using the lowercase
character set, but you find that vou also need certain
characters from the graphics set. You can have
only one set or the other enabled at one time, so
what do you do? You can (a) change out the
character-generator ROM; (b) change your mind
about what you really wanted to do to begin with;
or (c) give up computers and start a farm. Well,
consider this: the PET IRQ’s are exactly syn-
chronized with the vertical retrace interval of the
CRT. You could make use of this fact to write a
little routine which grabs the IRQ)’s, enables one
character set for a while, and then enables the
other character set and allows the PET to go about
its business. In this way, the top N lines of the CRT
can be made to dlspld\. characters from a different
set from what the rest of the screen displays.

Phantom Windows
I have worked out the numbers on this for the

8032. The screen i1s updated 60 times a second,

and each update takes exactly 12 % milliseconds.
There are 250 scan lines, so each line takes exactly
50 microseconds. Of this, ten microseconds are
consumed in the horizontal retrace, so 40 micro-
seconds of character output are provided for. This
works out to exactly 500 nanoseconds per character-
width of beam scan (if these numbers sound awfully
exact, it's because they are — this is one stable
display).

The difference between 124 milliseconds and
1/60th of a second is a little less than 4.2 mil-
liseconds. The PET apparently takes its IRQ in the
dead center of the vertical retrace, so you have to
blow away a couple of milliseconds right off the bat
before the beam even turns on again at the top of
the screen. From that point on, each additional 50-
microsecond interval that you wait before switching
the character set back gives you one additional
display scan line using ‘the other set. Here are the
kinds of routines you nu’(l.

Twin-Screen Disassembly

ADDR OBJECT ASSEMBLY SOURCE

027A ORG 634 START OF TAPE-1 BUFFER
027A DUALON EQU * TURN ON DUAL CHAR MODE
027A A5 90 LDA $90 SAVE CURRENT IRQ VEC
027C 8D CA 02 STA HIVEC IN HOLDING REGISTER
027F A5 91 LDA $91

0281 8D CB 02 STA HIVEC+]1

0284 78 SEI MASK INTERRUPTS

0285 A9 95 LDA #<DUAIRQ POINT IRQ VEC AT DUAIRQ
0287 85 90 STA $90

0289 A9 02 LDA #>DUAIRQ

028B 85 91 STA $91

0289D 58 CLI UNMASK INTERRUPTS
028E 60 RTS :

028F DUAOFF EQU * TURN OFF DUAL CHAR MODE
028F 78 SEI MASK INTERRUPTS

0290 20 BF 02 JSR RSIRQV RESTORE ORIG IRQ VEC
0293 58 CLI UNMASK INTERRUPTS
0294 60 RTS

0295 DUAIRQ EQU * DUAL CHAR MODE IRQ RTN
0295 A5 97 LDA $97 STOP KEY PRESSED?

0297 C9 03 CMP #3

0299 DO 06 BNE NOSTOP NO,CONTINUE

029B 20 BF 02 JSR RSIRQV YES, RESTORE ORIG VEC
029E  6C 90 00 JMP  ($90) GO ABOUT BUSINESS

02A1 A9 0E NOSTOP LDA #14 USE LOWER CASE CHAR SET
02A3 8D 4C E8 STA 59468

02A6 A0 07 LDY #7 DELAY 36 USEC TO GET
02A8 88 IDELAY DEY INSCAN-LINESYNC

02A9 DO FD BNE IDELAY

02AB A2 47 LDX #41+30 THREE FULL LINES

02AD A0 08 NXTSCN LDY #8 DELAY 50 USEC PER SCAN
02AF EA NOP

02B0 EA NOP

02B1 88 SDELAY DEY

02B2 DO FD BNE SDELAY

02B4 CA DEX DELAYED LONG ENOUGH?

continued on page 171
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02B5 D0 E6 BNE NXTSCN NO,DELAY ANOTHER SCAN
02B7 A9 0C LDA #12 YES, USE GRAPHICS NOW
02B9 8D 4C ES8 STA 59468
02BC 6C CA 02 JMP (HIVEC) DO REGULAR IRQ THING
02BF ’ RSIRQV EQU * RESTOREIRQ VEC ROUTINE
02BF AD CA 02 LDA HIVEC DOITTOIT
02C2 85 90 STA $90
02C4 AD CB 02 LDA HIVEC+1
02C7 85 91 STA $91
02C9 60 RTS
02CA p . HIVEC EQU * HOLDING REG FOR IRQ VEC

Unfortunately, it is impossible for a facility
like this to be made position-independent on the
6502. In fact, because of the critical nature of the
timing loops, you must take care if you do relocate
it to ensure that none of these loops cross memory
page boundaries; otherwise, they will take longer
than they are supposed to and the routines will not
work pl()pCll\

As given here, a SYS to 634 will cause the top
three print lines of an 8032 display to appear in
the lowercase character set, while the rest of the
screen appears in the graphics set. The argument
to the LDX at $02AB deler mines the number of
video scan lines of delay used: setting this to (deci-
mal) 42 will give you exactly one scan line of lower-

case if the display is in the uncompressed mode, 43
will give you two scans, etc. Use 41 as your delay
I)ase in the uncompressed mode, and add ten scan
lines per print line of delay. In the compressed
display mode, the delay base is 67, and you should
add only eight scan lines per print line.

If you would rather have graphics in the upper
part of the screen and lowercase toward the bottom,

simply interchange the 14 at $02A2 with the 12 at

$02B8. The STOP-key check from $0295 1o $029E

is there just so that if you are calling this thing
from BASIC or RPL. you don’t have to worry
about the displ;u' sla\‘inq in this weird mode if you
abort execution via the STOP key. Normally, your
program should SYS to DUAOFF at 655 to restore
the display to normal when exiting.

Naturally, the above madness cannot be used
verbatim on a 40-column machine, but with a little
effort you should be able to coerce it into working.
Keep in mind that Upgrade machines, and some
(but not all) 4.0 40-column machines stick a four
into location $97 when the STOP key is hit, instead
of a three. ;

Program 1. LOADER For Dual Screen Routine

634-DATA 165, 144,-1417,. 202, 2, 165
640 DATA 145, 141, 203, 2, 120, 169
646 DATA 149, 133, 144, 169, 2, 133

652
658
664
670
676
682
688
694
700
706
712
800

801

DATA 145, 88, 96, 120, 32, 191

DATA 2, /88, 96, l65; 1515 2081

DATA 3, 208, 6, 32, 191, 2

DATA 148, 144, 6, 169, 14, 141

DATA 76, 232, 166, 7, 136, 208

DATA 253, 162, 71, 160, 8, 234

DATA 234, 136, 2868, 253, 202, 208

DATA 246, 169, 12, 141, 76, 232

DATA 108, 282, 2, 173, 202, 2

DATA 133, 144, 173, 203, 2, 133

DATA 145, 96

FOR ADRES=634TO0713:READ DATTA:X=X+DATTA:PO
KE ADRES,DATTA:NEXT ADRES
IFX<>1@264THENPRINT"ERROR IN DATA STATEMEN

Ta" ()

THE COMMUNICATOR

Computer to computer
communication for the
4.0 Commodore computer.

THE HARDWARE
* Adds high speed serial port
*Select speeds up to 4800 baud
*Conforms to RS232C standards
*Uses no existing CBM connectors
*Easily installed

THE SOFTWARE
*Emulates ADDS Regent 100,
ADM 31, Televideo 950"
* Uploads and downloads data files
*Load and run CBM programs
from host
*Resides in ROM; no loading
from disk
*Uses only 512 bytes of RAM
*Runs coresident with BASIC
programs

*Text editor adapted to work
with Communicator and host
computer

$200 for The Communicator

$ 40 for the text editor

$625 forThe Communicator and
Universal Data System
modem; 1200 baud,
Bell 212a standard

AMPLIFY, INC.
2325 Macbride
lowa City, lowa 52240
319/351-4775

trademarks Adds Regent. Inc.. Lear Siegler, Inc.. Televideo
Systems. Inc
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GTIA
Demonstration

Jerry White
Levittown, NY

This GTIADEMO program* won't work properly
on a machine that has the CTIA chip. However, if
you have the GTIA, this demo will provide a color-
ful and animated display you won’t soon forget.

At first glance, you may be reluctant to enter
such a large program just for a demo. For this
reason, | have separated the three independent
modules with REMarks. The first two modules do
not require very much typing at all. I suggest you
enter each module separately, then LIST them
onto disk or cassette. When you RUN the first
module, you just might find the incentive to con-
tinue typing.

The third module is, in my opinion, the most
impressive to watch. Admittedly, it does take about
a minute and a half before the animation begins.
I'm quite sure you will find the effort required to
enter this program, and the brief delay, to be justly
rewarded.

Module three of the demo program uses
Graphics 10. In this mode, we have nine hues and
luminances. In the demo, a small assembler sub-
routine is used to shift values in the color registers.
This provides a hypnotic, animation effect. To end
the program, simply press any key.

*Software (u.’upn'('r/ by j}t’)‘rtri,\.\frxrf of Atari, Inc.

GOSUB 770:REM IDENTIFICATION DISPLAY
(VERSION DATE 4/2/82 JERRY WHITE)

100

110 REM GTIADEMO MODULE ONE

120 JW=15: GRAPHICS 9:SETCOLOR 4,JW,0

130 FOR Y=55 TO O STEP —-10:FOR X=0 TO 24
:C=X:2IF X>11 THEN C=24-X

140 C=C+3:Z=Y+(X):D=INT(SQR(144—-(X-12)%(
X—12)))/2:COLOR 15-C:PLOT Z,Y+7-D:DR
AWTO Z,Y+7+D:COLOR C:DRAWTO Z,1B80-Y+
D

150 NEXT X:NEXT Y

160 JW=JW-1:IF JW=0 THEN 250

170 SETCOLOR 4,JW,0:READ P

180 FOR ME=8 TO 0 STEP -0.5:S0UND 0O,P,10
« ME: SOUND 1,P—-1,10,ME: SOUND 2,P+1,10
,ME:SOUND 3,P+2,10,ME:NEXT ME

190 POKE 540,30

200 IF PEEK(540)<>0 THEN 200

210 GOTO 160

220
230

240
250
260

270

280
290
300
310
320
330
340
350
360

370
380

320
400

410
420

430

440
450

460
470

480

490
500
510
520
330
540
550
5460

570
580

590

600

620

REM DATA FOR SOUND ROUTINE

DATA 243,230,217,204,193,182,173,162
»153,144,136,128,121,60

REM GTIADEMO MODULE TWO

GRAPHICS 11:DIM ML$(21):FOR ME=1 TO

21:READ IT:ML$(ME,ME)=CHR$(IT):NEXT

ME

REM DATA FOR MACHINE LANGUAGE SHIFT

COLOR ROUTINE

DATA 104,162,0,172,193,2,189,194,2,1

57,193,2,232,224,8,144,245,140,200,2
.96

FOR I=1 TO 8:READ A:POKE 704+I,A+224
:NEXT I

REM DATA FOR COLOR REGISTER POKES

DATA 2,4,6,8,6,4,2,2

FOR I=C TO 38:COLOR @:X=I:Y=I1%2:PLOT
X,Y

DRAWTO 79-X,Y:PLOT X,Y+1:DRAWTO 79-X
»Y+1:DRAWTO 79-X,190-Y

DRAWTO X,190-Y:PLOT 79-X,190-Y+1:DRA

WTO X,190-Y+1:DRAWTO X,Y

@=Q+1:IF @>8 THEN Q=1

NEXT I:JW=0:ME=JW

X=USR (ADR (ML$) ) : SOUND 0,JW,2,2:SOUND
1,16-JW+10,12,2: SOUND 2,JW,0,2

JW=JW+1:IF JW>15 THEN JW=0:ME=ME+1

SOUND 0,0,0,0:S0OUND 1,0,0,0:SOUND 2,

0,0,0

IF ME>12 THEN 420

SETCOLOR 1,JW,&4:G0T0 340

REM GTIADEMO MODULE THREE

GRAPHICS 10:JW=-2:FOR ME=705 TO 712:

JW=JW+18: POKE ME,JW:NEXT ME

NUM=1:FOR Y=0 TO 191:COLOR NUM:PLOT

0,Y:DRAWTO 79,191-Y:NUM=NUM+0.48167:1

F NUM>8 THEN NUM=1

NUM=NUM+1:NEXT Y

FOR X=79 TO 0 STEP —1:COLOR NUM:PLOT
X,0:DRAWTO 79-X,191:NUM=NUM+1:IF NU

M>8 THEN NUM=1

NEXT X

JW=-2:FOR ME=705 TO 712:JW=JW+18:POK

E ME,JW:NEXT ME

FOR ME=0 TO 359 STEP 2:NUM=8:READ X,

Y:COLOR 0:PLOT X,Y:IF ME<181 THEN 52

0

FOR JW=1 TO 45:LOCATE X,Y+JW,IT:IF 1

T=0 THEN POP :GOTO 520

COLOR NUM:PLOT X,Y+JW:NUM=NUM-1:IF N

UM<1 THEN NUM=8

NEXT JW

NEXT ME:KULR=10

JW=USR (ADR(ML$)) : SOUND 0,0,0,0:SOUND
1,0,0,0:SO0UND 2,0,0,0:S0UND 3,0,0,0
IF PEEK(764)<>255 THEN 580

P=P+5:IF P<249 THEN SOUND 0,P,10,2:5

OUND 1,P+2,10,2:SOUND 2,P+4,10,2:S0U

ND 3,P+6,10,2:60T0D 530

P=0: KULR=KULR+1:IF KULR>15 THEN KULR

=1

SETCOLOR 1,KULR,&:G0TO 530

GRAPHICS 0:POKE 764,255:7 :7?
GTIA DEMONSTRATION":? :END

DATA 60,96,60,97,60,98,60,99,560,99,6

0,100,60,101,60,101,460,102,60,103
pAaTA 59,103,59,104,59,105,58, 105,58,
106,58,106,57,107,57,108,57, 108,56, 1
09

DATA S56,109,55,110,55,110,54,111,54,
111,53,112,53,112,52,113,52,113,51,1
13

DATA S50,114,50,114,49,114,49,115,48,
115,47,115,47,116,46,116,45,116,45,1
16

"END OF



630

640

4650

660

&70

680

690

700

710

720

730

740

7350

760

770

780

790

800

810

820

830

DATA 44,116,43,116,43,116,42,116,41,
116,40,116,40,116,39,116,38,116,38,1
16

DATA 37,116,36,116,36,116,35,116,34,
116,34,115,33,115,32,115,32,114,31,1
14

DATA 31,114,30,113,29,113,29,113,28,
112,28,112,27,111,27,111,26,110,26,1
10

DATA 25,109,25,109,24,108,24,108, 24,
107,23,106,23,106,23,105,22,105,22,1
04

DATA 22,103,21,103,21,102,21,101,21,
101,21,100,21,99,21,99,21,98,21,97

DATA 20,96,21,96,21,95,21,94,21,94,2
1,93,21,92,21,92,21,91,21,90

DATA 22,90,22,89,22,88,23,88,23,87,2

3,87,24,86,24,85,24,85,25,84

DATA 25,84,26,83,26,83,27,82,27,82,2

8,81,28,81,29,80,29,80,30,80

DATA 31,79,31,79,32,79,32,78,33,78,3

4,78,34,77,35,77,36,77,36,77

bATA 37,77,38,77,38,77,39,77,40,77,4

0,76,41,77,42,77,43,77,43,77

DATA 44,77,45,77,45,77,46,77,47,77,4

7,78,48,78,49,78,49,79,50,79

DATA 50,79,51,80,52,80,52,80,53,81,5

3,81,54,82,54,82,55,83,55,83

DATA 56,84,546,84,57,85,57,85,57,86,5

8,87,58,87,58,88,59,88,59,8%9

DATA 59,90,60,90,60,91,60,92,60,92,6

0,93,60,94,60,94,60,95,60,96

GRAPHICS 17:POSITION 6,6:7 #6;"[EobkiM

EEIE"

? #6:7 #6:7 #63;" {3 SPACESIBY JERRY W
HITE":POKE 764,255:P0OKE 710,154:POKE
708,14:POKE 711,74:FOR JW=1 TO 100:

NEXT JW

? #6:7 #H6:7 #6:;"{4 SPACESZpress any
key":? #b6:7 #6:7 #63;"{6 SPACES}to be
gin":BLINK=0

BLINK=BLINK+1:IF BLINK>20 THEN POKE
709,0: BLINK=-20: POKE 5327%,0

IF BLINK=0 THEN POKE 709,234:POKE 53
279,0

IF PEEK(764)=255 AND PEEK(53272)2>6 T
HEN 800

POKE 764,255:RETURN (@)

Dysan

CORPORATION

Solve your disc problems, buy 100% surface
tested Dysan diskettes. All orders shipped
from stock, within 24 hours. Call toll FREE
(800) 2354137 for prices and information.

Visa and Master Card accepted

PACIFIC
EXCHANGES
100 Foothill Blvd
San Luis Obispo. CA
93401 (In Cal call
(805) 543-1037 )

ATARI
400
4 8K

ORDER 5
FACTORY
DIRECT @ SUGGESTED

RETAIL
$139.95

WHY BUY OUR NEW, STATE-OF-THE-ART 48K
MEMORY EXPANSION KIT FOR YOUR ATARI
400? JUST ASK A FELLOW ATARIAN...

“Thank you for the shipment of the 48K memory
expansion kit for my Atari 400. | found your kit
very well documented, easy to assemble, and
very well designed. | was previously using a
32K board which left a series of vertical lines
on the left half of my TV. My hat is off to you
for providing an affordable, quality product to
make my computer even more enjoyable than
before.”

Gary Nance
Spokane, Washington

THANKS GARY, WE COULDN'T HAVE SAID
IT BETTER OURSELVES!!!

DEALERS:
IN THE EAST CONTACT: JERSEY SYSTEMS
(800)526-3647
IN N.J. — (201)287-9462

ATARI IS A REGISTERED TM OF ATARI INC.

ADD $2.00 FOR POSTAGE AND HANDLING
SEND CHECK OR MONEY ORDER TO

DSNAMIC TECHNOL09IES
P.O. Box 351
ALLEN, TEXAS 75002

TEXAS RESIDENTS ADD 5% SALES TAX

(214) 542-6012

ORDER 7 DAYS A WEEK 24 HOURS A DAY
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For Upgrade and 4.0 BASIC PET/CBM's of any memory
size, this program can be entered and used whether or not
you know machine language. It’s a handy utility which
instantly deletes any line ranges from within a BASIC
program.

PET Machine
Language
Delete

[Roger Burrows
Ottawa, Ontario

If you never make mistakes or revise programs,
you won't need this tool. However, if you're like
me you'll find this fast line delete program very
useful. With it, vou can delete a range of lines (or a
single line) by a few keystrokes. And it won't take
more than a second.

The “BASIC loader” program here will enter
the program into the computer w herever you wish.
If you RUN it as presented, it loads i into [he upper
memory of an 8K PET. To “protect” it from being
overwritten by a BASIC program, you should then
type: POKE 53,31. If you have 16K of memory,
substitute the iollomug in line 20: FOR 1=16208
TO 16381 (etc...) and then use POKE 53,63 to
protect. Finally, fm 32K machines, substitute in
line 20: FOR 1=32592 TO 32765 and use POKE
53,127,

The program is relocatable because the machine
language code has no internal JMPs or JSRs or
other self-references to particular addresses within
its boundaries. By changing the POKE loop in line
20, vou can send it wherever vou want to within
RAM memory. Pr ogram 1 1s for U pgrade BASIC
PET/CBM’s. Sul)snmlc the lines in Program 2 if
your computer uses 4.0 BASIC. Also note the
checksum change in line 10 for 4.0 BASIC.

When you want it to delete lines from a BASIC
program, type SYS 8016 (or SYS 16208 or 32592,
whatever your starting address is in line 20) plus
the start and end line numbers. For example:

SYS 8016,120,180

would delete lines 120 through 180. To delete a
single line, you can use SYS 8016,120.

Program 1. Upgrade Version

16 CK = 21339: REM CHANGE TO 22651 FOR 4.8
BASIC

20 FOR I = 8016 TO 8189:
KEI,X: NEXTI

100 DATA 32,118,0,240,109,32,112,0,240,104,
176,163,32,115,200

11¢ DATA 165,17,133,178,133,180,165,18,133,
179,138;181,32.118,6

120 DATA 240,18,32,112,0,240,13,176,76,32,1
15,200,165,17,133

130 DATA 180,165,18,133,181,165,178,133,17,
165,179,133,18,32,44

140 DATA 197,165,92,133,182,165,93,133,183,
165,180,133,17,165,181

150 DATA 133,18,32,44,197,144,12,160,0,177,
92,133,184,2006,177

160 DATA 92,24,144,6,165,92,133,184,165,93,
133,185,197,183,144

176 DATA 8,208,10,165,182,197,184,144,4,96,
76,3,206,162,1

18¢ DATA 160,0,177,184,145,182,208,7,232,22
4,3:176,13 14,2

190 DATA 162,0,200,208,238,230,185,230,183,
208,232,152,101,182,133

200 DATA 42,165,183,105,08,133,43,160,171,32
,86,241,160,174,32

216 DATA 86,241,32,66,196,76,57,196,0,0,0,0
,0,0,0

220 IF CK <> Y THEN PRINT "ERROR IN DATA ST
ATEMENTS"

READ X: ¥Y=Y+X: PO

Program 2. Substitutions For 4.0 BASIC

10¢ DATA 32,118,8,246,169,32,112,0,2408,104,
176,103,32,246,184

12¢ DATA 240,18,32,112,0,240,13,176,76,32,2
46,184,165,17,133

138 DATA 18¢,165,18,133,181,165,178,133,17,
165,179,133,18,32,163

149 DATA 181,165,92,133,182;165,;93,133,183,
165,186,133,17,165,181

15¢ DATA 133,18,32,163,181,144,12,160,8,177
,92,133,184,200,177

17¢ DATA 8,208,10,165,182,197,184,144,4,96,
76,0,191,162,1

200 DATA 42,165,183,165,0,133,43,168,171,32
,133,281,168,174,32

21¢ DATA 133,241,32,182,188,76,173,180,0,8,
¢,0,0,0,0

(@)

NEW SOFTWARE

<  *VORTEX*.

The enemy is at the center of swirling rings of energy.
Your mission — penetrate and destroy.

*PHANTOM FIGHTER™..

Defend Superstition Mountain from UFO's.

... Each $17.95 on cassette ...

MAGIC CARPET

P.O.Box 35115 Phoenix, AZ 85069
GAMES FOR VIC-20 ALSO AVAILABLE

=
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To thoroughly document your computer’s BASIC or operating system (or any significant machine language program),

you need to create a commented map of the routines. “Resource” is a collection of BASIC programs which, working

together, help you to produce annotated disassemblies.
Last month COMPUTE! published explanatory text and the first program. “Resource” now concludes with the rest
of the programs and some example results. The author used “Resource” to aid in generating annotated cross reference

lists for the OSI version of Microsoft’s BASIC.

Resource: Part Il

T.R Berger, Coon Rapids, MN

Mapping Machine

Language Code

The tables which accompany these final programs

comprising “Resource” are selections from anno-
tated cross reference lists for OSI-Microsoft 8K
disk BASIC from 0S65D V3.2 NMHZ disks. The

tables were produced by using “Resource” and the

annotations derive from both Jim Butterfield’s
memory maps (COMPUTE! I, June/July 1980) and
my maps of OS65D (COMPUTE!, January-March

1981).

All addresses within the example tables are in

hex and the first address on any line is the called
address. Thereafter, the addresses refer to the

place where the calling code resides. In addition,

many of the addresses have preceding letters.

These letters mean different things in different

tables. In a JMP or JSR table, an M means the

calling code is a JUMP instruction.
An S means the calling code 1sa JUMP TO

SUBROUTINE instruction. In the MEMORY

table, the letter is always the first letter of the calling

opcode. For example,
1DF3 STA $0100,Y

is referenced in the table beside 0100 as SIDF3.
The Zpage table has no leading letters. This table
was produced by an early version of “Resource,”
before the extra information was added.

Table 1. Keyword Action Addresses

Word
END
FOR
NEXT
DATA
INPUT
DIM
READ
LET
GOTO
RUN
IF
RESTORE
GOSUB
RETURN
REM
STOP
ON
NULL
WAIT
EXIT
DISK
DEF
POKE
PRINT
CONT
LIST
CLEAR
NEW
TAB

Token

80
81
82
83
84
85
86
87
88
89
8A
8B
BC
8D
8E
EF
S0
Lok
92
93
94
95
96
97
98
99
9A
9B
9C

Address

082A
0748
0C4B
08F9
0B2C
OF24
0B58
09A6
08A6
087E
0929
080A
0889
08D3
093C
0828
094C
086D
169C
223C
2253
1235
1693
21AA
0853
06B9
067¢C
0662

TO

SPC
THEN
NOT
STEP

AllY O >N %1 +

= 0
Z 0
HZ

ABS
USR
FRE
POS
SOR
RND
LOG
EXP
Cos
SIN

9D
9E
OF
AQD
Al
A2
A3
A4
A5
A6
A7
AB
A9

AB
AC
AD

AF
BO
Bl
B2
B3

B5
B6
B7
B8

1E88

16D9
16C2
18F4
1A0D
1E4F
O0EBC
0EB9

1B34
1BC7
1B53
22F7
1204
1225
1E45
1F66
18B3
1EC1
1FA2
1FA9

1FF2
2056
1688
15F6
12E9
1627
1605
1566
157A
15A6
15B1
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
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Table 2. Memory Table

& Zpage . Stack pointer
0001 L173A 226F S211F
0002 L1733 .
0003 L172C . Table index for 0S buffer write routine
0004 L1725 228A S217F
0016 SOSEF LOSF2 S0612 »
0017 L0512 v Buffer read write data for 0S
0018 S062B 22C8  L22E2
00AQ BOESB 22C9 L22D6
00A2 B0909 22CA L22DC
00FF SI1CF6 S1D67 S1D70 S1DB4 S1DBE L1DD1 S1E =

OF - USR pointer to OS and disk
- 22F2 S22D9
. Stack 22F3  S22DF
0100 S1DF3 S1E14 i
0101 LO3A6 L107B S1086 SI1DEE 5 0S Input flag
0102 LO3B1 C03C2 LOFCY9 L1077 S1081 S1EO05 2321 S20P5 L2101 S21p6 S2201 L2215
0103 LO3B6 CO3BB S1EQ1 -
R e - v misl

2322 S20F8 L2107 s215

P — e i D S21DB L21FE 52208
0110 LOC95 . 0S Passed char. (Control C)
0111 LOCOF 2325 L0819 50823
0112 LOC9A _
0l1DE LOE79 . 0S Disk
01DP ~LOETE Sess szzgés sector number
: Start of keyword address table B 7
0200 LO7F9 S8R9 BoBOR o0
0201 LO7JFS -
: Start of operator hierarchy and address ° et

table 2AC6 L20F2
0266 COD20 COD48 LOD64 .
0267 LOD53 - BIT hiding code
0268 LODAF 2CA9 BOE12
: Table of BASIC keywords (Start $0284) 3 0S Read buffer pointer
0283 LO061D 2CE5 S2142
0284 SOS5E0 L0622 L0736 LO73E 3
. - 0S End of buffer on read
~ Error messages 2CED. .S2113
0364 L0456 .
0365 L045C = Transient GET and PUT pointer
" S 2E7A L22A6
~ BIT hiding code -
07A9 BO057C - 0S Swapped value ($El1,$E2) Start pointer
08A2 BI1OCF for buffer read
OEA2 BOBE3 305A S2116
1410 Bl9BE 305B S2119

Constants X - :
. - Pointer to SOURCE File header
1E21 AID91 3178 S2126 L2273
1E22 AlDS8A
1E23 Al1DS3 . : ;

. N
1E24 AIDTC - Snggr of tracks in SOURCE File
: Operand pointing to IO flags ' BIT hidi 3
21D5 2104 e
21DA S210A A4A2 B1AC4
Table 3. Zpage Table

. ;Index for Zpage, Jump vectors for BASIC 02 135F 1736 182E 1834 185A 185C 185E
00 OS5AD 05D9 0609 0627 1357 03 172F 182A 1830 1866 1868 186A
01 135B 170D 173D 1832 1838 1848 184C 184E 04 1728 1826 182C 1872 1874 1876

1850
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(Table 3. continued)
. ;Search Character 3
OA 1320 1BDF 1E70 1EE2 . ;Type: FF=string 00=numeric
0A 090C 0914 0916 0976 0998 0B95 OBID OES7 OE 09B5 0A4D 0B91 OCBF 0D10 OD36 ODB4 0E31
0EB2 130D OED3 OF44
s OE OF63 105E 1097 1204 121A 1368 1601
. iScan between quotes FLAG .
0B 130F 1324 P
0B 05B3 0607 060D 0910 0912 0918 091E 0BA2 OF 09B2 OBBC 0E36 OF46 OF71 105B 109A
OE9D OEA9 $
- . +FLAG: DATA scan; LIST quote; memory
.  :POINTER: Input Buffer, # of subscripts 10 05AB 05B9 0600 1372 1396 139F
0C OEAB OEBO OEB4 1028 1091 10DE 1108 1l12F . =
0C 049C 04F7 050F 05D1 05E9 061A OESE OE95 11 06A8 074A OF6B OF81 OFBC 1240 126A
e . :0=Input; $40=GET; $98=READ
. ;Default DIM FLAG 12 0BOD OB5E 0B80 0C12
0D O0F33 1059 109 10D7 1113 116E o
Table 4. JMP and JSR Table
. Jump vector for commands s
0003 SO047A ; Search stack for FOR and GOSUB activity
5 03A1 SO074F S0BD9 S0C58
< Jump vector for evaluation e
006F MODB4 . Open space in memory
. 03CF 50504 SOFF1
2 Jump vector for functions 03D6 S14A2
00Al1 SOES83 o
& - Test stack depth
é CHRGET subroutine: get BAISC character 0412 S075D S088B S0CDD
00CO S1615 S1C05 S1Cl2 S1cC35 S2163 M220B .
52259 - Check available memory
00Cc0 50484 S06D0 SO079F SO7E0 MO7FD S0960 041F SO03CF S10EC 51142
S09A0 SOAC1 SOBSE .
00co s0CB3 SO0D00 SODB6 MOE1B SOE4D SOF48 > Send error message then:
SO0F53 SOF7B S103D 044C M1194
. 044E HM1AB7
Subentry: get previous character 044E MO85B MOBE6 MOCCA MOE20 M10D2 M1232

00C6
00C6

00C6

51652 S16A3 M2160 S21B0 S21EB

SOCAC SOCE7 SOF28 SOF30 SOF37 5108A
S12C5 S515B5 M1624

S06C7 50798 S089D S092C S0941 S0A32
SOB7B SOBC1 SOEDD

M1352 M14D4 M1821
Warm start BASIC

continued on p. 178
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.PASS 2
. RESOURCE 2 ** SQURCE AND EQUATE
FILE BUILDER **

. TWO BUFFERS REQUIRED

10 REM *** RESOURCE 2 - SOURCE AND EQUATE
FILE BUILDER **%*
20 REM T.R. BERGER 11/80

. ** REMOVE COMMA AND SEMICOLON **
50 POKE2972,13:POKE2976,13

60 PRINT:PRINT"RESOURCE ** STEP 2 - BUILD
SOURCE & EQUATE FILE **"

70 PRINT:PRINT

80 INPUT"SCRATCH FILE";SF$

90 INPUT"RESOURCE FILE";OFS$

100 PRINT:INPUT"SYMBOL FILE";FSS$

110 INPUT"EQUATE FILE";EFS$

140 sps=" n

** COUNT SYMBOLS **

180 DISK OPEN,6,FS$

. * SYMBOL COUNTER *
200 SN=-1

210 INPUT #6,INS

220 IF INS="XIT" THEN250
230 SN=SN+1

240 GOTO210

250 DISK CLOSE, 6

** LOAD SYMBOLS **

260 DISK OPEN,6,FS$

. * DIMENSION STRING AND MARKER ARRAYS *
280 DIM SS$(SN), SS(SN)

300 FOR I=0 TO SN

310 INPUT #6, SS$(I)

320 NEXT I

330 DISK CLOSE,6
e MAIN PROGRAM **

* LINE NUMBERS AND INCREMENT *
380 CL=10000: IN=10
390 DISK OPEN,6,SF$
400 DISK OPEN,7,0F$
* LLOOP BACK HERE *
410 INPUT #6,INS
420 IFINS="XIT"THENG64C

. * GET ADDRESS OF LINE *
440 A1S=LEFTS(INS$,4)

** BINARY SEARCH FOR SYMBOL **

* SEARCH *
470 L=0: R=SN
480 M=INT ((L+R)/2)
. * EXIT HERE IF NOT FOUND *
490 IF L>R THEN OU$=SP$+MIDS (INS,5): GOTO
580
. * EXIT HERE IF FOUND *
500 IF A1$=SS$(M) THEN 550
510 IF Al1S$>SSS(M) THEN L=M+1: GOTO480
520 R=M-1: GOTOA480
* END OF SEARCH *
. * CREATE SYMBOL AND MARK ADDRESS USED
*
550 SS(M)=1: OUS="HH"+INS
. * CREATE RESOURCE LINE *
580 OUS=STRS(CL)+" "+0US
* INCREMENT LINE NUMBER *
600 CL=CL+IN
. * PRINT LINE *
610 PRINT #7,0U$
620 PRINTOUS
630 GOT0410
* LOOP BACK FROM HERE *
. * CLOSE FILES *
640 PRINT #7,INS
650 DISK CLOSE,7
660 DISK CLOSE,6

. * END OF MAIN PROGRAM *

. * WRITE TWO BYTE EQUATES *

710 DISK OPEN,7,EFS$

. * FIRST LINE NUMBER *

720 CL=5000

= * TITLE *

730 PRINT #7,STRS$(CL)+" ;EQUATES"

740 CL=CL+IN

5 * COUNTER FOR EQUATES *

750 K=0

. * PRINT EQUATES *

760 FORI=0TOSN

M * SKIP SYMBOLS WHICH ARE LABELS *

770 IF SS(I)=1 THEN 830

780 A1$=STRS$(CL)+" HH"+4SSS(I)+" = $"+55s(
I)

790 PRINT #7, AlS

800 PRINT AlS

5 * NEXT LINE NUMBER *

810 CL=CL+IN

. * INCREMENT EQUATES COQUNT *

820 K=K+1

830 NEXTI
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840 PRINT #7,"XIT"

850 DISK CLOSE,7

. * FINISHED WITH EQUATES *

870 PRINT:PRINT,

880 PRINT"CODE SOURCE FILE REGENERATED":
PRINT

890 PRINT TAB(10) "RESOURCE FILE: "OFS$

900 PRINTTAB(10) "EQUATES FILE: ";EFS$

910 PRINT:PRINTTAB(10) "SCRATCH FILE: "SFS$

920 PRINTTAB(10) "SYMBOL FILE: "FS$

930 PRINTTAB(9) SN+1" SYMBOLS"

940 PRINTTAB(9) K" EQUATES"

950 PRINT:PRINT"PASS 2 COMPLETE"

960 PRINT:PRINT:END

.PASS 3

RESOURCE 3 ** CROSS REFERENCE FILES

* %

. TWO BUFFERS REQUIRED

100 REM *** RESOURCE 3 - CROSS REFERENCE
BUILDER ***

110 REM *** T R, BERGER 11/80

. * DELETE COMMA AND SEMICOLON *

120 POKE2972,13: POKE2976,13

130 PRINT:PRINT"RESOURCE ** STEP 3 -
CROSS REFERENCE GENERATOR"

140 PRINT:PRINT

150 PRINTTAB(20)"TYPES OF REFERENCES"

160 PRINT:PRINT"B"TAB(10)"BRANCH"

170 PRINT"J"TAB(10)"JSR AND JMP"

180 PRINT"M"TAB(10)"MEMORY"

190 PRINT"Z"TAB(10)"ZPAGE"

200 PRINT:INPUT"YOUR CHOICE (J/B/M/Z)";
CRS

210 IFCRS$S<>"B"ANDCRS$<>"J"ANDCRS$<>"M"AND
CR$<>"Z"THEN200

220 PRINT:INPUT"SCRATCH FILE";SF$
230 INPUT"REFERENCE FILE";RFS$

240 PRINT:INPUT"NUMBER OF REFERENCES";NR
. * DIMENSION ARRAYS *

250 DIM SS$(NR), SAS(NR), V(NR)

. * SET SYMBOL NUMBER AND TYPE *
260 T=1: SN=-1

270 IF CR$="M" THEN T=2

280 IF CR$="z" THEN T=3

. * SYMBOL PLUCKER *

290 S=13:NL=4

300 IF CRS$="Z" THEN S=15: NL=2

** MAIN PROGRAM **

310 DISK OPEN,6,SFS$
320 DISK OPEM,7,RFS$

. * LOOP BACK HERE *
330 INPUT #6,INS
340 IF IN$="XIT" THEN600
. * TOO SHORT, NO SYMBOL *
350 IF LEN(IN$)<16 THEN330
. * CHECK FOR NO SYMBOL *
360 IF MID$(INS,11,2)<>"HH" THEN330
. * DISPLAY LINE WITH SYMBOL *
370 PRINT INS
* DETERMINE SYMBOL TYPE *
380 ON T GOSUB740 ,790,860

. * CHECK FOR RELEVANT SYMPOL *
390 IF FL=0 THEN330

. * GET ADDRESS OF LINE *

400 AlS$=MS$S+LEFTS (INS,4)

. * GET SYMBOL *

410 A2$=MIDS$(INS$,S,NL)

. * SEARCH SYMBOL TABLE *

. * BINARY SEARCH *

420 L=0: R=SN

n * SYMBOL NOT FOUMND, INSERT IT *

430 IF L>R THEN480

440 M=INT((L+R)/2)

. * SYMBOL IN TABLE *

450 IF A2$=SS$(V(M)) THENS540

460 IF A2$>8S$(V(M)) THEN L=M+1: GOTO0430

470 R=M-1: GOTO0430

. * ADD A SYMBOL *

A80 SN=SN+1: SSS$(SN)=A2S
* POINT TO ITS PROPER POSITION IN
ORDERING *

490 IF L=SN THEN530

500 FOR I=SN-1 TO L STEP -1

510 V(I+1)=VI(I)

520 NEXT I

530 V(L)=SN: M=L

. * ADD A CROSS REFERENCE *
540 SAS(V(M))=SAS$(V(M))+" "4AlS

. * CHECK IF CROSS REF LINE TOO LONG *
550 IF LEN(SAS$(V(M)))<50 THEN330

. * PRINT CROSS REF LINE *
560 PRINT #7, SSS(V(M))+" "+SAS(V(M))
570 PRINT SS$(V(M))+" "+5A$(V(M))
580 SAS(V(M))=""
590 GOTO330
* LOOP BACK FROM HERE *

. * CLOSE SCRATCH FILE *

179



180 COMPUTE!

September 1982, Issue 28

600 DISK CLOSE,6

. * PRINT REMAINING CROSS REF LINES *
610 FOR I=0 TO SN

620 IF SA$(V(I))="" THEN650

630 PRINT #7, SS$(V(I))+" "+SAS$(V(I))
640 PRINT SSS(V(I))+" "+4SAS(V(I))

650 NEXT I

660 PRINT #7,"XIT"

670 DISK CLOSE,7

.

. * END OF MAIN PROGRAM *

680 PRINT:PRINT

690 PRINTTAB(10)CRS" REFERENCES COMPLETE"
700 PRINTTAB(10)"SYMBOLS FOUND: "SN+1
710 PRINTTAB(10) "REFERENCE FILE: "RFS$
730 PRINT:PRINT:END

ok SUBROUTINES **

: * BRANCH AND J (T=1) *

740 IF MIDS(INS$,6,1)<>CRS$ THEN FL=0: GOTO7
80

. * SIFT OUT BIT INSTRUCTIONS *
750 IF MIDS(INS,6,3)="BIT" THEN FL=0: GOTO
780

. * LABEL FOR TYPE *
760 M$S=MIDS$(INS,7,1)

770 FL=1

780 RETURN

. * MEMORY (T=2) *

790 M $=MIDS(INS,6,1)

800 A2$=MIDS(INS$,13,1)

810 IF M $§="J"ORA2S$="Z" THEN FL=0: GOTO850

: * SIFT OUT BRAMCHES *
820 IF M $="B"ANDMIDS (INS,6,3)<>"BIT" THEN
FL=0: GOTO850

* LABEL TYPE *

840 FL=1
850 RETURN

. * 2 PAGE REFERENCES (T=3) *

860 IF MIDS(INS$,13,1)<>CR$ THEN FL=0: GOTO
900

870 Ms=" "

. * LABEL FOR INDEXING *

880 IF LEN(INS$)>16 THEN MS$S=RIGHTS (INS,1)
890 FL=1

900 RETURN

.PASS 4

. RESOURCE 4 ** 7 PAGE EQUATE FILE **

> ONE BUFFER REQUIRED

100 REM *** RESOURCE 4 - ZPAGE EQUATES **%*

110 REM T.R. BERGER 11/80

120 PRINT:PRINT

130 PRINT"RESOURCE ** STEP 4 - ZPAGE
EQUATE FILE **"

140 PRINT:PRINT:INPUT"ZPAGE CROSS
REFERENCE FILE";ZF$

150 INPUT"ZPAGE EQUATE FILE";ZES

160 PRINT:INPUT"NUMBER OF SYMBOLS";NS

. * LINE NUMBER AND INCREMENT *
170 FL=1000: IN=10

: * DIMENSION ARRAYS *

180 DIM SS$(NS), V(NS)

. * SYMBOL COUNTER *

190 SN=-1

. ** LOAD SYMBOLS **

200 DISK OPEN,6,ZF$

210 PRINT:PRINT"LOADING SYMBOLS"
: * LOOP BACK HERE *

220 INPUT #6,INS
230 IF INS="XIT"
. * JUST THE ZPAGE REFERENCE *
240 INS=LEFTS$ (INS$,2)

THEN3 80

* PUT SYMBOLS IN ORDER *
. * SEARCH FOR SYMBOL *
. * BINARY SEARCH *

550 L=0:R=SN

: * GO ADD NEW SYMBOL *

260 IF L>R THEN310

270 M=INT((L+R)/2)

: * HAVE THIS ONE, GET ANOTHER *

280 IF IN$=SS$(V(M)) THEN220

290 IF IN$>SS$(V(M)) THEN L=M+1l:

300 R=M-1: GOTO0260

: * ADD SYMBOL TO LIST *

310 SN=SN+1l: SS$(SN)=INS

: * POINT TO ITS PROPER POSITION IN
ORDERING *

GOT0260

320 IF L=SN THEN360

330 FOR I=SN-1 TO L STEP -1
340 V(I+1)=V(I)

350 NEXT I

360 V(L)=SN

370 GOT0220

. * LOOP BACK FROM HERE *

380 DISK CLOSE,6
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. * SYMBOLS ALL LOADED *
* PRINT EQUATES *

390 DISK OPEN,6,ZE$

sk TTREEER

400 PRINT #6,STRS(FL)+"

. * PRINT EQUATES NOW *

410 FOR I=0 TO SN

420 FL=FL+IN

430 IN$=STRS$ (FL)+"
"+555(V (1))

440 PRINT #6,INS

450 PRINT INS

460 NEXT I

;ZPAGE EQUATES"

HHZZ"+SS$(V(I))+" = §

470 PRINT #6,"XIT"

. % BUFFER 6 REQUIRES A PUT *
480 DISK PUT

490 DISK CLOSE,6

500 PRINT:PRINT

. * OUTPUT DATA *

510 PRINTTAB(9) SN+1"

520 PRINTTAB(10)
"ZF$

530 PRINTTAB(10)
"ZES

540 PRINT:PRINT:END

SYMBOLS"
"ZPAGE CROSS REF FILE:

"ZPAGE EQUATE FILE:

.ONE PASS RESOURCE
. RESOURCE S ** QNE PASS PROGRAHM **

. TWO BUFFERS REQUIRED

100 REM *** RESOURCE S ***

110 REM T.R. BERGER 2/81

120 PRINT

130 PRINTTAB(10)"RESOURCE - SINGLE PASS"
140 PRINT

. ** REMOVE COMIIA AND SEMICOLON **

150 POKE2972,13:POKE2976,13

160 INPUT"SOURCE FILE";SFS$
170 INPUT"RESOURCE FILE";RFS$
180 INPUT"EQUATE FILE";EFS$
190 INPUT"CROSS REF FILE";CFS$
200 INPUT"SCRATCH FILE";JF$

210 PRINT:INPUT"NUMBER OF SYMBOLS";NS
220 INPUT"NUMBER OF ZPAGE SYMBOLS";NZ

.

*%* DIMENSION SYMBOL AND POINTER ARRAYS
* %

230 DIM SS$(NS),SB$(NS),SJs(MS),SH$(NS),V(
NS) ,S5S5(NS)

240 DIM 7S$(NZ),ZAS$(NZ) ,U(NZ)
** SYMBOL COUNTERS **
250 SN=-1:ZN=-1:5PS$=" o

** FIRST PASS **

560 DISK OPEN,6,SF$

270 DISK OPEN,7,JFS$

L xk LOOP BACK HERE **
280 INPUT #6,IN$

590 IF IN$="XIT" THEN790
300 IF LEN(INS)<15 THEMN280

** ADJUST SOURCE, PICK UP SYMBOLS **

Al1$=XXXX ADDRESS

A2$=0PCODE +

A3 $=0PERAND (SYMBOL)

A4$=ADDR MODE
OUS$S=A1$+A2$+A3$+A4S

INS=INPUT FROM OS1 DISASSEMBLER

« & o & & ® & = @«

310 A3$="":A45=""

" %% GET ADDRESS **

320 Al$=LEFTS (INS,4)

: *#* DO ERRORS **

330 IFMIDS(INS,13,1)="2"THENA2S§="
"+MIDS (INS,6,2) :GOTO760

.BYTE §

. ** DO REFORMATTING **
Lok ELIMINATE END SPACES **
340 IN$S=MIDS$(INS$,12): L=LEN(INS)
350 IF MIDS$(INS$,L,1)=" " THEN L=L-1l:. GOTO
350
360 INS=LEFTS$(INS,L)
** DO IMPLIED, ACCUMULATOR,
ADDRESSSING **
370 IF L<70RMIDS (INS,6,1)="#" THEN A2$=IN
$: GOTO760

IMMEDIATE

. ** ADJUST OPERAND POSITION **

380 IFMIDS(INS,6,1)="S$"THENK=7:A2$=LEFTS (
INS,5)+" HH":GOT0400

390 K=8:A2$=LEFT$(INS,6)+"HH"

. ** 7PAGE CHECK **

400 M=K+2

. ** DO ZPAGE OPERANDS **

410 IFM>LTHENA3$=RIGHTS (INS,2) :A25=A25+"2
2" :GOTO500

420 IF MIDS(INS,M,1)>"/"THEN440

430 A3$=MIDS(INS,K,2) :A2$=A2$+"ZZ":A45=
MIDS$ (IN$,M) : GOTO500

. ** THO BYTE OPERAND CHECK **
440 M=K+4
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. ** DO TWO BYTE OPERANDS **

450 IFM>LTHENA3$=RIGHTS (INS$,4) :GOTO470
460 A3$=MIDS(INS,K,4): A4LS=MIDS(INS,M)
. ** SEARCH FOR SYMBOL **

470 GOSUB1670

** SYMBOL NOT FOUND,
480 IF L>R THENG660
. ** SYMBOL FOUND,
490 GOTO720
. ** SEARCH FOR ZPAGE REF **
500 L=0: R=IN
: ** SYMBOL NOT FOUND,
510 IF L>R THENS560
520 M=INT((L+R)/2)

. ** SYMBOL FOUND, ADD CROSS REF **
530 IF A35%=ZS$(U(M)) THEN620

540 IF A3$>ZS$(U(M)) THEN L=M+l:
550 R=M-1: GOTO510

: ** ADD SYMBOL **

560 ZN=IN+1l: ZS$(ZN)=A3S$

INSERT IT **

ADD CROSS REF **

INSERT IT **

GOTO0510

** POINT TO PROPER POSITION IN ORDERING
* %

570 IF L=ZN THEN610

580 FOR I=ZN-1 TO L STEP-1

590 U(I+1)=U(I)

600 NEXT I

610 U(L)=ZN: M=L

: ** GET ADDRESSING MODE **

620 A5s=" "

630 IF A4$<>™"™ THEN AS5$=RIGHTS (INS,1)

: ** ADD CROSS REF TO STRING **

640 ZAS(U(M))=ZAS(U(M))+" "+A5$+AlS$

650 GOTO760

: ** ADD SYMBOL **

660 SN=SN+1:5SS$(SN)=A3$

x* POINT TO PROPER POSITION IN ORDERING
* %

670 IF L=SN THEN710

680 FOR I=SN-1 TO L STEP-1

690 V(I+1)=V(I)

700 NEXT I

710 V(L)=SN: M=L

" %% FIND CORRECT CROSS REF TABLE **

720 A5$=MIDS(A2S,2,1): AO=1

730 IF AS5$="B"ANDMIDS (A2S$,2,3)<>"BIT" THEN

A0=2
740 IF A5$="J" THEN A0=3

. ** ADD CROSS REF TO TABLE **
750 ON A0 GOSUB1640 ,1650 ,1660

. ** GENERATE LINE FOR SCRATCH FILE *¥*
760 OUS=A1S+A2S5+A35+A4S$

770 PRINT #7,0US$:
780 GOTO280
. ** LOOP BACK HERE **

PRINT OUS$

** CLOSE SOURCE AND SCRATCH FILES **
790 PRINT #7, INS
810 DISK CLOSE,6
820 DISK CLOSE,7

. ** END FIRST PASS **

. ** PASS 2, WRITE CROSS REF FILES **
830 DISK OPEN,7,CFS$

840 PRINT #7,". CROSS REFEREMNCES"

850 PRINT #7,"."
860 PRINT #7,".
870 PRINT #7,"."

ZPAGE"

** DO ZPAGE REFS **
880 FOR I=0 TO ZN
890 A0S=ZAS(U(I)):

Uu(I))

ZAS(U(I))="": A2S$=ZS$(

. ** BREAK UP LONG LINES, PRINT FILE *#*
900 GOSUB1730
910 NEXT I
920 PRINT #7,".":PRINT #7,"."
930 PRINT #7,". JMP & JSR"
940 PRINT #7,"."
** DO JMP & JSR REFS **
950 FOR I=0 TO SN
960 A0S$=5J$(V(I)):
v(I))

SI$(V(I))="": A28=55%(

. ** BREAK UP LONG LINES, PRINT FILE **
970 GOSUB1730

980 NEXT I

890 PRINT #7,".":
1000 PRINT #7,".
. ** DO MEMORY REFS **
1010 FOR I=0 TO SN
1020 AQS=SMS(V(I)):

(v(I))

PRINT #7.,% "
MEMORY": PRINT #7,"."

SM$ (V(I1))="": A2$=5SS$

. ** BREAK UP LONG LINES,
1030 GOSUB1730

1040 NEXT I

1050 PRINT #7,".": PRINT #7,"."

1060 PRINT #7,". BRANCH": PRINT #7,"."

PRINT FILE **

. ** DO BRANCH REFS **

1070 FOR I=0 TO SN

1080 A0S=SBS(V(I)):
(v(1))

SBS(V(I))="": A2$=5S$

. ** BREAK UP LONG LIMES,
1090 GOSUB1730

1100 MEXT I

1110 PRINT #7,"XIT"

1120 DISK CLOSE,7

PRINT FILE **

** END REF FILES **%*

** GENERATE RESOURCE FILE **
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1130 DISK OPEN,6,JF$
1140 DISK OPEN,7,RFS$
. ** LINE NUMBER AND INCREMENT **
1150 CL=10000: IN=10
. ** LOOP BACK HERE **
1160 INPUT #6,INS
1170 IF INS="XIT" THEN1260
** GET ADDRESS OF LINE **
1180 A3$=LEFTS (IN$,4)
** SEARCH FOR SYMBOL **
1190 GOSUB1670

.

** SYMBOL FOUND,
* *
1200 IF L<=R THEN SS(M)=1: OUS="HH"+INS:
GOT01220

MARK IT, ENTER LABEL

. ** SYMBOL NOT FOUND,
1210 OU$=SPS$S+MIDS(INS,5)

. ** ADD LINE NUMBER AND OUTPUT **

DELETE ADDRESS **

1220 OU$=STRS$(CL)+" "+0US$
1230 CL=CL+IN
1240 PRINT #7,0U0$: PRINT OUS

1250 GOTO1160

. ** LOOP BACK FROM HERE **

. ** CLOSE SCRATCH AND RESOURCE FILES **
1260 PRINT #7,INS

1280 DISK CLOSE,6

1290 DISK CLOSE,7

** RESOURCE FILE DONE **
** DO EQUATE FILES **

1300 DISK OPEN,7,EF$
*% LINE NUMBER **

1310 CL=1000

1320 PRINT #7,STR$(CL)+" ;EQUATE FILE"

1330 CL=CL+IN: PRINT #7,STRS$(CL)+" ;"

1340 CL=CL+IN: PRINT #7,STR$(CL)+"

1350 CL=CL+IN:

PRINT #7,STRS$S(CL)+" ;"

. ** DO ZPAGE EQUATES **
1360 FOR I=0 TO ZN
1370 CL=CL+IN
1380 PRINT #7,STRS$(CL)"
= $"ZSs$(U(I))

HHZZ"ZSs(U(TI)) "

1390 PRINT STRS(CL)" HHZZ"ZS$(U(I))" = s"
z25$(U(1))

1400 NEXT I

1410 CL=CL+IN

1420 PRINT #7, STRS(CL)+" ;"

1430 CL=CL+IN: PRINT #7,STRS$(CL)+" ;"

1440 CL=CL+IN: PRINT #7,STRS$(CL)+" ;TWO

BYTE"
1450 CL=CL+IN:

. ** DO TWO BYTE EQUATES **

PRINT #7,STRS(CL)+"

=

;ZPAGE

1460 FOR I=0 TO SN

1470 IF SS(I)=1 THEN1510

1480 CL=CL+IN

1490 PRINT #7,STR$(CL)"
$"SS$(V(I))

1500 PRINT STRS$(CL)"
5$(v(1))

1510 NEXT I

HH"SS$(V(I))" =

HH"SSS$(V(I))" = $"S

1520 PRINT #7,"XIT"
1530 PRINT #7,"E":
1540 DISK CLOSE,7

. ** END OF EQUATES **

PRINT #7,"E"

** FINAL DATA **

i550 PRINT:PRINTTAB(10) "RESOURCE COMPLETE

1560 PRINTTAB(7)SN+1" SYMBOLS"
1570 PRINTTAB(7)ZN+1" ZPAGE LOCATIONS"
1580 PRINTTAB(8) "SOURCE FILE: ";SF$
1590 PRINTTAB(8)"SCRATCH FILE: ";JF$
1600 PRINTTAB(8) "EQUATE FILE: ";EF$
1610 PRINTTAB(8) "RESOURCE FILE: ":RFS
1620 PRINTTAB(8) "CROSS REF FILE: ";CF$
1630 PRINT:PRINT:END
. ** END OF PROGRAM **
** SUBROUTINES **
. ** MEMORY CROSS REFS **
1640 SMS$(V(M))=sSMS$(V(M))+" "+A5$+Al%:
RETURHN
. ** BRANCH CROSS REFS **
1650 SBS(V(M))=SBS(V(M))+" "+MIDS$(A2%5,3,1)
+AlS$: RETURN
. ** JMP & JSR CROSS REFS **
1660 SJI$(V(M))=SJI$(V(M))+" "+MIDS$(A2%,3,1)

+AlS$: RETURN

. ** SEARCH FOR SYMBOL **

1670 L=0: R=SN

. ** SYMBOL NOT FOUND **

1680 IF L>R THEN RETURN

1690 M=INT((L+R)/2)

. ** SYMBOL FOUND **

1700 IF A3$=SS$(V(M)) THEN RETURN

1710 IF A3$>SS$(V(M)) THEN L=M+l: GOTO1680

1720 R=M-1: GOT01680

. ** BREAK UP LONG LINES, PRINT CROSS REF

FILE .**

1730 L=LEN(AQ0S)

1740 IF L=0 THEN RETURN

1750 IF L<49 THEN Al$=A0S:
1770

1760 Al$=LEFTS$(A0$,48): A0$S=MIDS$(A0S,49)

1770 PRINT #7,A2$%" "Al$: PRINT A25" "AlS

1780 GOTO1730

AQS$="": GOTO

(@)
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“Message Board” allows you to put up to 20 pages of
messages on a Graphics 2 screen and display them re-
peatedly for as long as you like. It makes a fine message
board for any kind of meeting and can even be a title
maker for home video recorders.

Atari Message
Board

Dennis J. Harkins
Hatfield, PA

We use an expanded version of this program to
generate messages for a cable TV channel here,
and we leave our Atari 800 running for hours,
flipping through page after page of program
schedules and community announcements. We
also make titles and credits for our student video
productions with the program, since the Atari has
a nice “clean” video output through the DIN socket
on the side.

String With Dynamic Keyboard

The program stores the information in DATA
statements through Atari’s “dynamic” keyboard
technique (see Bruce Frumker’s article in COM-
PUTE!, August 1981, #15, for a good example of
this). This keeps the program short and simple and
makes it easy to save messages on either disk or
cassette.

The program first asks whether you'd like to
write messages or run your previously stored mes-
sages. If you choose to write messages, it then asks
for a color combination for your message and
background. You then enter your message line by
line. Hitting RETURN leaves a blank line. After
the 10th (or 20th) line is entered, you can see it

displayed and have the option to make any changes.

After you are satisfied with the “page,” you are
asked if you want to write another page. When you
are through writing messages, you can then either
RUN them or save the program to disk or tape to
RUN later.

Choosing colors and luminance values can be
time consuming at first, so try the following values
when asked for color information, if you don'’t
have any favorite color combinations:

1,14,7,8 (Gold on Blue)
7.8,1,14 (Blue on Gold)
2.14,4,6 (Gold on Red)
14,12, 11,6  (Gold on Green)
7,2,3,6 (Blue on Red)
7,12,0,6 (Blue on Gray)

You will learn a lot about the Atari’s colors by
playing a bit with the combinations. We have a little
color selector program that lets you preview the
colors, but I'll save that for another time. Remember
to avoid using commas in your message, since
commas in a DATA statement tell the computer to
end that particular “read.” You may notice that the
“window" is still at the bottom of each page: it’s just
the same color and luminance as the background.
We use this for our logo and the date.

The loop in line 2620 controls the amount of
time each page is displayed, and you will probably
want to change this to suit your messages.

I'm sure you can think of some refinements
(I've already added dozens of them). How about
messages in four colors? It's a simple matter to add
the extra SETCOLOR information and then type,
in lowercase and inverse characters, some of the
lines of your message. Experiment a bit. You can
come up with some pretty fancy looking messages
with a little work.

Program Details

Line 2010 dimensions an Answer string and a
Message string (note its length) and sets the Line
Number (LN) variable to zero.

Line 2130 sets the value of A to correspond
(inversely!) to the graphics mode wanted. This
allows it to be used in line 2310 to input 10 or 20
lines when you are writing a message.

Line 2210 inputs B, C, D, E as your color
values. To see what's happening here, look at line
2550 where the values are read into SETCOLOR

2010 DIM A%$(1) ,M$(20) : LN=0O

2020 ? CHR$(125):POKE 752,1:POSITION 11,
8:7? "MESSAGE GENERATOR™"

2030 ? :? :7? "{9 SPACES}BY DENNIS HARKIN
gn

2040 FOR DELAY=1 TO S00:NEXT DELAY

2050 ? CHR$(125):POKE 752,0:POSITION 2,8

2060 ? "TO WRITE MESSAGES, TYPE W"

2070 ? :? "TO RUN YOUR MESSAGES,TYPE R"

2080 ? :7? ? "THEN HIT RETURN"

2090 ? :?7 :INPUT A$:1IF A$="R" THEN 2500

2100 IF A$<>"W" THEN 2050

2110 ? CHR$(125):P0OSITION 2,8

2120 ? "LARGE OR SMALL LETTERS?"

2130--?2-:22 2? “TYPE 1 FOR LARGE, 2 FOR S5M
ALL":7? 7?7 :INPUT A

2140 IF A<1 OR A>2 THEN GOTO 2110

2150 ? CHR$(125):POSITION 2,4

2160 7?7 "NOW ENTER YOUR COLOR CHOICES"

2170 ? ::? :? "REMEMBER TO ENTER FOUR NUM
BERS{8 SPACES}SEPARATED BY COMMAS"

2180 ? :? :7? "EXAMPLES:"

2190 ? :? "{10 SPACES>*1,14,7,8"

2200 ? ::? "{5 SPACES>}OR{3 SPACES}7,8,1,1

2210 ? :? :? "THEN HIT RETURN":? :7? :INP
UT B,C.D,E

2220 LN=LN+1

2230 ? CHR$(125)
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Disk Utility

is a professional
Business Package which for a period of
six months has been used by retailers
throughout the United States and Canada

ALL THIS IN ONE
POWERFUL PACKAGE
FEATURES:

REPORTS

e COST AVERAGING ® Disk-Disassembler
° gggFlgSF Seons D ® Mach. Language Speed
e T D LD ;

o PHYSICAL CHECK LIST > Sec;?'Aos‘é'ﬂ"F'c’)‘m':aEl’;
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® 48K - 700 ITEMS ONLY Euq-qs
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High Performance
Disk Copier

® Handles Non-Standard
Formats

® All Machine Language
® Super-Fast Execution
® Supports 1 or 2 Drives

9293.95

ALCLCESS
for the ATARI HO0/800

personal computer
L

Utilizes 64K RAMS

e Plug in Installation for the 800
Provides up to 96K RAM

e Compatible With All Languages
and the New B-ROMS

® Access is as Simple as a Poke
or Store Command e Creative Use of Graphics

534995 wa'c §i4[85
Orderline: (303) 427-9036
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2240

2250
2260
2270
2280
2290
2300
2310
2320

2330

2340

2345

2350

2360
2370
2380
2390
2400

2410
2420
2425
2430
2440

2450

2460
2480

2485
2490
2495
2500

2510
2520
2530
2540
2550

2560
2570
2580
2590
2600
2610
2620
2630
2640
2700
2710
2720
2730
2740

2750
2760
2770
2780
2790
2800
2810
2820
2830

2840
2850

2860

? "{DOWN>":;LN;" DATA ":;A;".":B;",";

C;"."sD3","3E

? 2? 7?2 “CONT"

POSITION 0,0

POKE 842,13:STOP

POKE 842,12

IF A=1 THEN LN=LN+9

IF A=2 THEN LN=LN+4

FOR G=1 TO 10xA

? CHR$(125):POSITION 6,4:? "TYPE LI

NE "3;G:;" OF MESSAGE HERE"

POSITION 10,8:7 "

i BY,

POSITION 2,10:? "ONLY 20 CHARACTERS
WILL BE ACCEPTED"

POSITION 2,13:? "REMEMBER THAT YOU

CANNOT USE COMMAS{3 SPACES}IN YOUR

MESSAGE™"

POSITION 9,7:POKE 752,0: INPUT M%:SE
TCOLOR 1,7.4:POKE 752,1:7? "
{CLEAR}"

? "{DOWN2";LN;" DATA ";:;Ms$

2 P PR R ONT™

POSITION 0,0

POKE 842,13:8TOP

POKE 842,12:7? "(CLEAR}":SETCOLOR 1,

7.10

ON A BOTD 2420,2425

IF G<>10%A THEN LN=LN+10:30T0 2430

IF G<>10%A THEN LN=LN+5

NEXT 6

? CHR$(125):POSITION 13,8:7? "MESSAG

E ENTERED"

POSITION 1,14:7? "DO YOU WANT TO SEE
THAT PAGE (Y OR N)";:INPUT AS

IF As="Y" THEN 2700

? :? :? :? "DO YOU HAVE ANOTHER PAG

E (Y OR N)";:INPUT AS

IF A$="Y" THEN GOTO 2110

IF A$<>"N" THEN 2480

GOTO 2050

? CHR$(125):? :? :? "PAGES TO BE RU

N":: INPUT Z

RESTORE :FOR W=1 TO Z

READ A,B,C,D.E

IF A=1 THEN GRAPHICS 2

IF A=2 THEN GRAPHICS 1

SETCOLOR 0,B,C:SETCOLOR 2.D,E:SETCO

LOR 4,D,E

FOR N=0 TO 10%A-1

READ M$

LET P=(20-LEN(M$)) /2

POSITION P,N

PRINT #6&63;M$

NEXT N

FOR T=1 TO 3000:NEXT T

POKE 77,0:NEXT W

GOTO 2510

RESTORE LN-9%9

READ A,B,C,D,E

IF A=1 THEN GRAPHICS 2

IF A=2 THEN GRAPHICS 1

SETCOLOR 0,B,C:SETCOLOR 2,D.E:SETCO

LOR 4,.D,E

FOR N=0 TO 10%A-1

READ M$

LET P=(20-LEN(M$)) /2

POSITION P,N

PRINT #&6:M$

NEXT N

? "THIS IS PAGE ":LN/100

? "HIT RETURN TO CONTINUE":INPUT A$

GRAPHICS 0:POSITION 2.10:? "DO YOU

WANT TO RETYPE THAT PAGE{7 SPACES}(

Y OR N)"::INPUT AS

IF A$="Y" THEN LN=LN-100:G0TO0O 2110

IF A$<>"N" THEN 2830

GOTO 2480



statements.

Lines 2230-2280 use the
“dynamic keyboard” routine to
enter the first data line.

Lines 2310-2340 set up the
loop to enter each line of the
message, again using the “dy-
namic keyboard” routine. Notice
the way the LLN variable incre-
ments depending on the number
of lines in your message. This
makes a lot of little options easier.
LIST 201-300, for example will
always LIST page 3, no matter
what length each page is.

Lines 2500-2640 are the
actual display loop. Note that line
2580 centers the data string in a
line of 20 spaces.

Lines 2700-2820 are the
same display loop modified for
the “PREVIEW” option.

To use the program as a
tiler for your home video pro-
ductions, change line 2620 to:

2620 GET#1,KEY
and line 2500 to:

2500 PRINT CHR$(125):?
“PAGES TO BE RUN”
Z:OPEN #14,0,“K:”

You'll be able to prepare your
titles in the same way as you
create messages and hit any key
to change to the next credits. €

Dealers welcoma!
and SOFTWARE

For ATARI--PET-0OSI-APPLE 11-6502~VIC-20~Sinclair~Timex

COMPUTE!

s Looking
For
FORIH Screens;
Applications,
Utilifiles, and
Programming
Technigues

ATARI ATARI ATARI ATARI

ATARI BASIC — Learning by
Using

This new book is an “Action™
Book. You do more than read it.
Learn the intricacy of ATARI-
BASIC thorugh the short programs
which are provided. The
suggestions  challenge you to
change and write  program
routines. Yes, it's exciting —

Many of the programs are
appropriate for beginners as well
as experienced computer users
{Screen Drawings, Special Sounds,
Keys, Paddles + Joysticks
Specialized Screen  Routines,
Graphics and Sound. Peeks and
Pokes and special stutf ).
Order-No. 164 £9.95
ATARI Learning by Using —
Book + cassette of disk

This packasge includes the book
No. 164 plus » cassette or disk
(please  specify) containing a
variety of the programs which
are listet in the book.

Order No.: 7220 539.95
Games for the ATARI-Computer
How to program your own games
on the ATARI. Complete listings
in BASIC and Machine Language
of exciting games. Tricks and
hints,

Order-No. 162 8795

GAME PACKAGE for the ATARI
Book + cassette or disk

Includes the book No. 162 plus
cassette or disk (please specify)
containing a variety of the pro-
grams listed in the book.

Order No. 7221 539.95
ATMONA-1

Machine Language Monitor for
the ATARI 400/800.

This powerful monitor provides
you with the firmware support

Blocktransfer, fill
memory block, save and load
machine language programs, start
mach. Lang. Progr. (Printer
optionall
Comes with  Introductionary
article on how to program the
ATARI computer in machine
language. (Available also in ROM|
Order-No. 7022 £19.95

ATMONA-2 Superstspper

A very powerful Tracer to explore
the ATARI ROM/RAM area. Stop
at previously selected address
Opcode or operand (cassette).
Order-No. 7049 549.95

EDITOR/ASSEMBLER for
ATARI 80O, 32K or 48K RAM
Extremely fast and powerful
Editor/Assembler. (BK Source.
code in about 5 seconds) Includes
ATMONA-1

Order-No. 7098 £49.95
MACRO-Assambler

for ATARI BOO, 48K RAM

Please specify your system: RAM,
disc or cassatte

Order-No. 7099 £89.00
Add $39.00 for cartrioge version
Gunfight - For ATAKI 400/800
16K RAM, needs two joysticks,
animation and sound. (8K machine

519.95

Birth control with the ATARI
{Knaus Oginol Cass. or disk
Order No. 7222 £29.95

and Biorhythm for
ATARI (cass. or disk)
Order No. 7223 529.95

EPROM Cartridge KIT for ATARI
Cartridge (bare board) with in
structions (holds two 16K or two
32K EPROMs (2716,2532,2732)
Order No. 7224 £19.95
Ordar No. 7043 complste £29.95

Invoica Writing for small
business with ATARI 400/B00
16K RAM,

Order-No. 7022, cas. 529.85
Order-No, 7200, disc. £39.99

Mailing- List No. 7213 £24.95
Inventory Contr.No.7215 §24.95

NEW | ATEXT-1

This new wordprocessor  in
machine language (BK) for all
ATARI 400/800 computers offers
the best price performance ever
23 editor control commands,
17 formatting commands, dynas
mic formatting. Vertical and
horizontal scrolling {up to 265
char. per line) Include command
on disk!

Order No. 7210 cassette $29.95
Order No. 7211 disk $39.95
Order No. 7212 cartridge $79.00

Learn FORTH for the ATARI

ELCOMP FORTH - Enhanced|
FIG-FORTH on disk only.
Order No. 7055 £39.95

How to connect your EPSON-
Printer to the ATARI 400/800.
Canstruction article with printed
circult  board and  software,
(Screenprint and variable charac-
ters per line).

Order-No. 7210

The First Book of Ohio Scientific
Introduction to OSI computers.
Diagrams, hardware and software
information not previously
available in one compact source.
192 pages.

Order-No. 157 57.95
The Second Book of OHIO
Order-No. 158

The Third Book of OHIO
Order No. 159 £7.95

The Fourth Book of OHIO
Order-No. 160 59.95

VIP Package — Abave book plus
a cassette with the programs
Order-No. 160A $19.95

Tha Fifth Book of OHIO
Order-No. 161 £7.95
Invoice Writing Program for OSI-
C1PMF, CAP. Disk and Casserte,
BK RAM,

Ordar-No. 8234 £29.80

Mailing List for CIPMF or
C4PMF 24K-RAM

250 addresses incl. phone number
and parameters on one 5 1/4 disk)
Order-No. 8240 £29.80
BK Microsoft BASIC Ref. Man.
Ordar-No. 151 £9.95

Expansion Handbook for 6502
and 6802
Order-No. 152 £9.95

Microcomputsr Appl. Nates

Order-No. 153 £9.95

Complex Sound Generation
New revised spplications manual
for the Texss Instruments SN
76477 Complex Sound Genera-

tor,

Order-No. 154 56.95
Small Business Programs
Complete listings for the business
user, Inventory, Invoice Writing,
Mailing List and much more.
Introduction to Business Appli-
cations.

Order-No. 156 £14.90

Microcomputer Hardware Hand-
ook (845 pages)

Descriptions, pinouts and specifi-
cations of the most .popular
microprocessor and support chips.
A MUST for the hardware buff
Order-No. 29 £14.95

Cars  and Feeding of the
Commodore PET

Eight chapters exploring PET
hardware, Includes repair and
interfacing  information. Pro-
gramming tricks and schematics.
Order-No. 150 £9.95
Prototype-Expansion Board for
VIC-20 (S-44-Bus).

Order-No. 4844 518.95
Wordprocessor .VIC-20,8K RAM
Order No. 4870 519.95
Mailing List for VIC-20,16kRAM
Order No. 4883 514,95
Tricks for VICs — The ViChory
Programs, hints and expansion
information for VC-20

Order No. 141

TIC TAC VIC

Order No. 4880

GAMEPACK | (3 Games)

Order No. 4881 514.95
Dual Joystick Instruction

Order No. 4885 £59.95
INPUT/OUTPUT  Programming
with your VIC
Order No. 4886 59.95
16K RAM/ROM board for S44-
bus. Any combination of RAM
and ROM on one board

(SY2128 or 2716)

Order-NO. 5'13 £39.95
Low cost axpanison boards for
your APPLE II. Bare board comes
with extensive description and
software.

6522 VIA—1/O Exp.
Order-No. 605

Order-No. 609 £29.00
Software for SINCLAIR ZX-81
and TIMEX 1000

9.95

£19.95

BASIC  and

ine  langusge with the
ZX-81(82) or TIMEX 1000,

Order No. 140 (book) £9.95

ELCOMP Publishing, Inc., 53 Redrock Lane
Pomona, CA 91766, Phone: (714) 623 8314

Payment: Check,

Order, VISA, Mastercharge, Eurocheck.

SOCCER

FOR ATARI 400/800*

T AR g s pmarn T

SOCCERisachallenging,
high-speed video action game
for 2, 3 or 4 players.

Animated players not only
kick the ball; they also head
the ball.

Dribble, pass, kick on goal,
steal the ball, intercept passes
and defend your goal!

You control key players
with joysticks. Other players
are “smart” and perform auto-
matically.

Features: 9 game options ®
scoreboard ® real-time clock ®
sudden-death overtime @ kickoffs
® goal kicks ® out-of-bounds
plays ® sound effects ® music ®
crowd noise ‘@ 7-color hi-res dis-
play ® all assembly language

SOCCER comes on cas-
sette ordiskette, and requires
aminimum of 16K RAM. Price
is $29.95.

Also available: HOCKEY e
cassette or diskette ® 16K RAM
® $29.95

POSTPAID on PREPAID in USA. §5.00 handling fee for C.O.D.
All orders outside USA: Add 15% shipping. CA add 6.5% sales tax.
ATARI is a registered trademark of ATARI Inc. APPLE is a registered

demark of APPLE Inc. PET+VIC-20 is a trademark of Commodors.

Order from your local dealer
or from

Gamma Software
P.O. Box 25625
Los Angeles, CA 90025

(213) 473-7441

Check, money order, MC or VISA.
Add $2.00 for shipping and handling.
Calif. residents add 6% sales tax.

Dealer inquiries invited
*Indicates trademark of Atari, Inc.
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Mass-delete lines, renumber, and search — many pro-
gramming aids become available when you put the
Assembler Cartridge to work on a BASIC program.

Editing BASIC
Programs With
The Atari
Assembler/Editor
Cartridge

Dennis Allen
San Jose, CA

It's probably a safe bet that the majority of Atari
owners do most if not all of their programming in
BASIC. However, this article will show you how to
put the Atari Assembler/Editor Cartridge to work
providing some BASIC programming aids.

The Editor/Assembler consists of three pro-
grams: the Assembler, the Debugger, and the
Editor. The Assembler converts source programs
into object code which is executable by the com-
puter. The Debugger is a programming aid which
does just that — debugs machine language pro-
grams. The Editor is a fairly simple line-oriented
text editor through which you can enter and correct
or modify source programs — or any other ASCII text
files. It is the Editor which will allow you to modify
your BASIC programs.

Apart from the I/O commands which allow
you to SAVE or LOAD source and object code files
to and from the cassette or disk, there are four
major commands of interest to the BASIC pro-
grammer: Renumber, Delete, Replace, and Find.
Renumber is a simple renumberi ing utility. It allows
you to specify the starting line number and the
increment. Delete lets you erase any line or group
of lines. Find will show you all of the statement
lines where a certain string of characters appears.
Replace will allow you to substitute any string of
characters for any other string — a line at a time or
throughout the entire program at once.

A Major Typing Task Avoided
Program 1 is a simple demonstration of the use of
these editing features. Suppose you've just

CLOADed this program into your computer. The
first thing you will notice is the line number incre-
ment. You would like to insert some gr aphics
routines in the middle of the sound routines, but
you can’t because a thoughtless programmer used
a line number increment of one. Now pretend this
is a very large program and the routines you want
to insert will extend the overall program beyond
your memory limit. You now have two problems
which would require many hours of retyping to
solve. Not with the Editor!

Step one is to get the program in a form the
Editor can LOAD. To do this you type LIST*“C”
[For disk, use LIST“D:Name”]. At this point, it is a
good idea to make a hardcopy listing of the program
you are editing, especially if it's a long one. Once
the program has been listed to cassette, you simply
replace the Atari BASIC Language cartridge with
the Editor/Assembler, power up and type ENTER#
C: (Note the #,NOT". [[ or disk: ENTER#D:Namel]).
Once the cassette stops, type LIST, and the program
is LISTed to the screen, just as if you were still in
BASIC.

Step two is to get rid of all the REM statements,
since we are concerned with saving memory. Re-
ferring to Program 1, the first 11 REMs are easy to
find. To get rid of these, we type the command:
DELI,11. Now do a LIST and you will find that the
first 11 lines have vanished. This is much easier
than typing 11 separate line numbers followed by

carriage returns. Assuming this were a much lumjer
program (with many REM statements embedded
throughout), we w ould want a convenient w ay to
list all the lines with the word REM. Simple. Type:
FIND/REM/,A. The computer responds:

16 REM SOUND VALUES

23 REM SOUND SUBROUTINE

Now type: DEL16, followed by DEL23, or use
the BASIC method — simply type the line number
followed by a RETURN. The list will show the
deletion of these two lines as well. The “,A” follow-
ing the FIND command is a qualifier meaning “all
occurrences of.” Thus “FIND/REM/,A” means:
find all lines which contain the letters REM and list
them to the screen. It does not matter where in the
statement the string is to be found. If the program
you are editing has a line such as:

1010 PRINT "THIS IS A REMINDER":
GOTO 3050

the FIND command will find the REM in
“REMINDER” and list that line as well. Examine
the results of the FIND listing before you delete
any lines.

Using REPlace
Like the FIND command, REP has an “all occur-
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rences” option. REP also has a “query” option
which allows you to step through each line contain-
ing the string to be replaced. The computer will
pause, then “ask” you whether or not you want the
REP command to be executed on that line. This
option is very convenient when you have to change,
say, a variable name which may also appearin a
PRINT statement.

To scan through the program for all of the
occurrences of TIMER, and to optionally replace
them with the shorter variable T, type: REP/
TIMERI/T/1,1000,0Q. (The “1,1000” determines the
range of line numbers for which the command 1s
valid; choosing a very large number will insure
scanning of the entire program.) The computer
responds:

13 FOR TIMER=1 TO 100:NEXT TIMER

il |
To exercise the REP command for this line, type }
followed by a return. The computer responds:

13 FOR T=1 TO 100:NEXT TIMER

7l

The first occurrence of TIMER in line 13 has
been changed to T. The computer is now querying
you about the second occurrence. To change this
one and all of the following occurrences, just type
Y after every prompt. When the Editor has scanned
through the entire program, it will display the
EDIT prompt, meaning the function is complete.
Use the same procedure to change WAI'T to W
and LOOP to L. Since the variables T and D are
already used, we will change TONE to A and
DURATION to X. When thl()ugh do another list
to the screen just to make sure you didn’t make any
mistakes.

One of the reasons for using the query option
is that the Editor signals the completion of a com-
mand with the EDI'T prompt whether or not the
function was actually performed. In the above
example, had you tried to do a REP/ITIMER/T/ A,
and typed TIMET by mistake, the Editor would
respond with its usual prompt, although, since
there is no TIMET string in the program, nothing
was REPlaced. If there were another variable named
TIMET — you get the picture.

Havmq shortened all of our variable names,
we are ready for step four: renumbering the lines
to make room for our patches. This is where the
hardcopy of the original program comes in handy.
If you have one, fine. If not, you will have to strusglc
alung with screen lists (like I do). The RENumber
command will effortlessly renumber all statement
numbers, but lll]'()][lllld[(_‘l\ will do nothing with
all your GOTOs and GOSUBs. These will have to
be handled separately.

First, identify where all of your GOTOs and

GOSUBs are GOing to. Make a note of the target
statements; i.e., GOSUB 17 points to a statement
which starts “A=81", which follows a GOTO state-
ment. Your “target notes” can be anything which
uniquely places the location in the program of the
targets; there can be no confusion. My notes looked
like this:

17 A=81 (after GOTO)

24 T=2 (after RET)

32 FOR T=1 (after RET)
34 SO.0 (after L=1)

Having fixed the relative position of our target
lines, we can execute the RENumber option. Type:
RENI100,10. The “100” tells the Editor what the
new number of the first line of our program will
be; the “10” specifies the increment. Now we can
fix our GOTOs and GOSUBs. To do this, you can
either do a screen list or use the FIND command.
Referring to the target notes, do a FINDIA=81/,A,
to determine old line number 17's new number.

Now simply REPlace all GOxx references to
line 17 with GOxx 140. (You don’t need to worry
about the leading zeros in the Editor’s listing.
BASIC will ignore them.) Execute the following,
responding with Y to all of the queries:

REP/GOSUB 17/GOSUB 140/1,1000,Q

(Don’t forget the space after the GOxx!)

REP/GOSUB 24/GOSUB 200/1,1000,Q

REP/GOTO 32/GOTO 280/1,1000,Q
REP/THEN 34/THEN 300/1,1000,Q

Now do one last screen list, checking it carefully
for errors. Your new program should look like
Program 2, ready for your additions or patches. If
there are no errors, type: LIST#C:, to produce a
cassette file, which you can ENTER"C: using the
BASIC cartridge. Once the modified program is
ENTERED into BASIC, it can be RUN, CSAVEd
and treated exactly as if it were written using the
BASIC cartridge. vaou have followed this proce-
dure using Program 1 and have RUN both versions,
note the great difference that shortening the vari-
able names causes in the sound routines.

Program 1.

REM DEMONSTRATION PROGRAM
REM

REM [EmE

REM
REM
REM
REM
REM
REM
10 REM
11 REM EBOEERN

12 GOSUB 17

13 FOR TIMER=1 TO 100:NEXT TIMER

EEAFAERCOAER

NAONDCNEUN -
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14 B0OSUB 17 Program 2.

15 G6OTO 32 100 GOSUB 140

16 REM SOUND VALUES 110 FOR T=1 TO 100:NEXT T
17 TONE=81:D=20:G0SUB 24 120 GOSUB 140

18 TONE=64:D=20: GOSUB 24 130 GOTO 280

19 TONE=50:D=20: G0SUB 24 140 A=81:D=20:G0O0SUB 200
20 TONE=43:D=95: 6B0SUB 24 150 A=&64:D=20: G0SUR 200
21 TONE=S50:D=20:G05UB 24 160 A=50:D=20: 60SUB 200

22 RETURN
23 REM SOUND SUBROUTINE
24 TIMER=2

170 A=43:D=95: 605SUB 200
180 A=30:D=20:6G0SUB 200
190 RETURN

25 SOUND 0, TONE, 10,15 sa0 e
26 SOUND 1,TONE, 12,4
27 FOR DURATION=1 TO D:NEXT DURATION ;;g ggﬁ:g ?’2’13’15
Z9-BOUND\ 010105 O 230 FOR X=1 TO D::EXT X
29 SOUND 1,0,0,0 -
30 FOR WAIT=1 TO 10:NEXT WAIT o oD A e
2 s

Sl U, 250 SOUND 1,0,0,0
32 FOR TIMER=1 TO S0:NEXT TIMER ot o e
33 SOUND 0, 162,.10,8 270 RETURN

L] L] s 280 FOR T= s
35 SOUND 1,162,2,4 = L OSSOz NEXT ST
36 FOR TIMER=1 TO 15:NEXT TIMER SoclEnoND o 1ia ol e
=7 SSOUND 0128 10,8 310 SOUND 1.162.2,4
S8 S OUND 1,2 2=, 2,4 320 FOR T=1 TO 15:NEXT T

39 FOR TIMER=1 TO 15:NEXT TIMER
40 LOOP=LOOP+1:IF LOOP<10 THEN 34
41 END

330 SOUND 0,128,10,8
340 SOUND 1,128,2,8

350 FOR T=1 TD 1S5:NEXT T

360 L=L+1:IF L<10 THEN 300

370 END (@)

TAKE A BYTE
OUT OF YOUR

63.96

Choplifter i 27.96
Canyon Climber i 23.96
i 31.96

31.96

Bug Attack . . i 23.96
Bug Attack : - 23.96
Andromeda i 31.96
Match Racers i 23.96
Pathfinders 27.96
Letter Perfect w/mail merge 199.96
Wizards of WOR 31.96
.Di 31.96

0S/A+ & Basic A Combo .. .....Disk 120.00
Jawbreaker i 23.96
Frogger i 27.96
Le Stick : 31.96
Deadline [ 39.96
Pac-Man .. 35.96
Centipede 35.96
Temple of Apshai i 31.96
ARCADE Pro Football i 23.96

Member of the Better Business Bureau

SOFTWARE GALORE

A MEMBERSHIP BUYING SERVICE
~Orders:
1-800-423-6326
California Orders/Catalog:
213-827-1851

Mail to: _
P.0. Box 10005 » Marina del Rey, CA 90291

ARSI

NEW!? CAIRSTRIKE FOR THE ATARI 400/800 16K

® INTRODUCING THE NEW ARCADE-STYLE GAME FOR ATAR|I COMPUTERS !
® SUPERB FINE SCROLLING GRAPHICS AND DAZZLING ARRAY OF COLOUR.
@ FIGHT YOUR WAY THROUGH CAVERNS AND TUNNELS WITH ATTACKING
MISSILES, FUEL AND AMMO DUMPS TO CONTEND WIT
® 100% MACHINE CODE PROGRAM FOR ONE OR TWO PLAYEHS
® MULTIPLE SKILL LEVELS.
AVAILABLE NOW ON 16K CASSETTE » $39.95
ASK YOUR DEALER NOW FOR A DEMONSTRATION.
ATARI IS A T.M. OF ATARI INC.

ENGLISH SOFTWARE COMPANY

DEPT. C, P.O. BOX 3185, REDONDO BEACH, CA 90277
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This program can be used to ring school bells, to scare
crows, and to do many other timing tasks.

Perform A Task
At Equally
Spaced
Intervals

Marvin L De Jong

Department of Mathematics-Physics
The School of the Ozarks

Pt Lookout, MO

A short time ago we required an observation of a
certain experiment in our laboratory to be made
approximately every 30 minutes over a period of 30
hours. Not wishing to stay up night and day for that
period of time, we designed a timing program to do
the observation with the aid of a movie camera. The
movie camera had a remote switch, so all we had to
do was close the switch for a period of three seconds
every 30 minutes, over a time interval of 30 hours.

Perhaps you will encounter a similar timing
problem sometime. This program should handle
most such problems. Itis designed to perform some

task at equally spaced programmable intervals
ranging from 0.01s to 99 days, 23 hours, 59 minutes,
and 59.99 seconds. The task is performed for the
first time at 0.01s after the program is initated. It
is then performed at equally spaced intervals until
execution is terminated. The desired time interval
between tasks is determined by the contents of
locations $0000 (tenths and hundredths of seconds),
$0001 (tens and units of seconds), $0002 (minutes),
$0003 (hours), and $0004 (days). The appropriate
decimal quantities must be entered into these
locations.

Whatever task the computer is to perform is
accomplished by subroutine TASK, which we located
at $OF16. We include our subroutine in the program
to illustrate the use of the T2 timer on the 6522 VIA.
The task must take less time than the interval between
tasks, by about 200 microseconds.

Any microcomputer system with a 6522 Versatile
Interface Adapter can be used to execute the pro-
gram. The program itself is easily relocated. The
comments should explain most of the details re-
garding its operation, which is very similar to a clock

routine. It is important to note that the T1 timer is
operating in its free-running mode with interrupts.
In order for the program to work, the IRQ interrupt
vector must be loaded to point to the interrupt routine
at $0F4D in Program 1.

Although our task consisted of simply switching
a device on for a few seconds, the task might be
more complex, such as per forming an analog-to-di-
gital conversion, measuring the activity of a radioac-
tive source, making a temperature or \ulmge mea-
surement with T/F or V/F converter, starting the
coffee pot in the morning, firing a gun to scare the
crows from the corn, or running the school buzzers
or bells to let the kids out of class. Let your imagination
go wild.

Program 1: A program to perform a task at equally-
spaced programmable intervals.

$0000-$0004 = TIMTBL; five locations whose contents
determine the time interval in hundredths of
seconds, seconds, minutes, hours, and days.

$0005-50009 = CNTTBL; five locations used to count
until [CNTTBL]=[TIMTBL].

$000A = FLAG:; a location that is decremented to zero
when [CNTTBL]=[TIMTBL].

IRQ VECTOR = $0F4D

Model EP-2A-79
EPROM Programmer
North Star TRS-80
Apple H-8
S-100 H-89
$S-50 Ohio
STD-Bus Scientific
Atari SWTP
Pet Aim-65
Kim-1 Sym-1

Three years in the field with unsurpassed performance. Software is available for
the EP-2A-79 for most all of the microcomputers including the popular CP/M,
FLEX, HDOS operating systems. Write or call for specific hardware/software inter-
facing. Driver packages available for F-8, 6800, 6809, 8080,8085, Z-80, 1802,
6502 and 2650 based systems.

EP-2A-79 115V 50/60 HZ ..
Pefsonallty Modules

2716,2758 .
. 17.00 PMSE 2816 ..........

....$169.00

PM-0 TMS 2708 .............
PM-1 2704, 2708 .

$17.00 PM-5 .. $17.00

35.00

PM-2 P PRI .. 33.00 PM-8  MCMe68764 35.00
PM-2A  2732A ... - +33.00 PM:9: 2764 . 35.00
PM-3  TMS2716... .. 17.00 SA-64-2 TMS 2564 .. ... 3900
PM4  TMS$2532.......... 3300 SA-64-3 2764 ............... s S0

Optimal Technology, Inc.

Phone (804) 973-5482

Blue Wood 127 Earlysville, VA 22936
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SBE98
BESA
BE9D
OEAD
OEA2
BEAS
GEAT
PEAA
BEAC
PEAF
gEB1
@EB4
PEB5
PEB7
PEBY9
PEBA
PEBB
B@EBD
@EBF
PEC1
PEC2
BEC4
BEC6
BECS
BECA
BECC
@ECE
GED@
BED2
GED4
PED6
BEDS
QEDA
PEDC
PEDE
PEE®
PEE2
@EE4
PEE6
PEESB
PEEA
BEEC
GEEE
PEFO
PEF2
PEF4
BEF6
PEF8
BEFA
PEFC
OEFE
OF00
PFB2
gFo4
BF06
AFe8
BFOA
gFec
BF@D
@FOF
PF12
AF1l4
OF16
PF18

30

AD
AD

AD
AD
AQ

AB

START

BACK

ONE

TWO

THREE

FOUR

ONWRD

UPWRD

TASK

LDA
STA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
CLI
LDA
STA
SED
SEC
LDX
LDA
STA
INX
BNE
LDA
BEQ
SBC
STA
BCS
LDA
STA
LDA
BEQ
SBC
STA
BCS
LDA
STA
LDA
BEQ
SBC
STA
BCS
LDA
STA
LDA
BEQ
SBC
STA
BCS
LDA
STA
LDA
SBC
STA
LDA
BNE
LDX
LDA
STA
INX
BNE
JSR
DEC
BNE
LDA
STA

#5901
PBD

PBDD
#5940
ACR

#5CO
IER

#SOE
T1LL
#8527
T1LH

#501
FLAG

#SFB
TIMTBL,X
CNTTBL, X

BACK
CHSEC
ONE
#5091
CHSEC
ONWRD
£99
CHSEC
CSEC
TWO
#501
CSEC
ONWARD
#59
CSEC
CMIN
THREE
#501
CMIN
ONWRD
#59
CMIN
CHRS
FOUR
#S01
CHRS
ONWARD
#23
CHRS
CDAYS
#5601
CDAYS
FLAG
ONWRD
#SFB
#5500
CNTTBL, X

UPWRD
TASK
FLAG
ONWRD
#83C
COUNT

Initialize Port B for the task. _
Port B, pin PBO starts at logic one.
Data Direction Register set to

make PBO# an output pin.

Put Tl in free-running mode.

Enable interrupts by setting

IER, bit six.

Set up Tl timer to run free with

a period of ($270E + 2) Tc = 0.01s.

Start timing.
Clear interrupt flag to allow interrupts.
Set FLAG to be. non-zero.

All arithmetic functions done in
decimal mode.
Start by setting CNTTBL = TIMTBL.

Now make CNTTBL = TIMTBL - ©0.01.
Then task will be performed for
the first time after the first
time out of the Tl timer

Get seconds from CNTTBL.
If it is not zero, subtract one.

Result into seconds place.

No borrow, so get out.

If it is zero, borrow one from
the seconds plce.

Get minutes.

Is it zero?

No. Subtract one and get out.

Yes. There was a borrow from

the minutes place.

Get hours.

Is it zero, then borrow from days.
Otherwise, subtract one.

Finished doing [CNTTBL]=[TIMTBL]-0.01ls.
Wait in this loop until FLAG is zero.

Clear CNTTBL, then do TASK.

Perform TASK.

Set FLAG to non-zero number.

Wait for the next interval to elapse.
Count $3C = 60 intervals of .65s
each.
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OF1A CE 00 AP DEC PBD PBA to logic zero to start device.
@F1D A9 4F HERE LDA #S4F Load T2 for 0.65s.

@F1F 8D 98 A STA T2LL

gF22 A9 C3 LDA #SC3 SC34F + 1 = 50000

PF24 8D 99 AD STA T2CH

@F27 AD @D A@ WAIT LDA IFR Read interrupt flag register

@F2A 29 20 AND #520 to see if T2 has timed out.

gF2C F@ F9 BEQ WAIT

@F2E C6 30 DEC COUNT

@F39 DO EB BNE HERE

@F32 EE 00 AO INC PBD PB# to logic one to turn device
@F35 60 RTS off.

BF4D 48 INTERRUPT PHA Save accumulator.

@F4E 8A TXA Save X.

@F4F 48 PHA

@F58 AD 04 AD LDA T1CL Clear Tl interrupt flag, IFR6.

@F53 A9 @5 LDA #S65 Set FLAG to $@5.

PF55 85 QA STA FLAG

@F57 F8 SED Set decimal mode for subsequent
AF58 38 SEC BCD arithmetic. Set carry to

@F59 A2 FE LDX #SFE add one to the least significant
@F5B B5 @7 ADD1 LDA CNTTBL,X location of the CNTTBL.

BF5D 69 00 ADC #500 Add carry.

@FS5F 95 @7 STA CNTTBL,X

pF6l EB8 INX The two lowest locations of CNTTBL
@F62 DO F7 BNE ADD1 have now been incremented by #.01s.
AF64 C9 60 CMP #3560 Have seconds reached 60 yet?

pF66 DO 26 BNE OUT No. Branch to see if CNTTBL=TIMTBL.
@F68 A9 00 LDA #S00 Yes. Clear seconds counter and
PF6A 85 06 STA SEC increment minutes counter.

@F6C A5 07 LDA MIN Carry is set from CMP instruction,
@F6E 69 00 ADC #$00 so minutes are incremented with ADC.
@r70 85 @7 STA MIN

@F72 C9 60 CMP #560 Have minutes reached 60 yet?

@gr74 DO 18 BNE OUT No. Branch to see if CNTTBL=TIMTBL.
@F76 A9 00 LDA #5500 Yes. Clear minutes counter and

gFr78 85 07 STA MIN increment hours counter.

BF7A A5 08 LDA HRS

BF7C 69 00 ADC #3500

GF7E B85 08 STA HRS

BF88 C9 24 CMP #8524 Have hours reached 24 yet?

gr82 DO OA BNE OUT No. Branch to see if CNTTBL=TIMTBL.
PFr84 A9 00 LDA #500 Yes. Clear hours counter.

PF86 85 68 STA HRS

BF88 A5 09 LDA DAYS Increment days counter using

@F8A 69 00 ADC #S500 set carry flag.

@r8C 85 09 STA DAYS

BFBE A2 FB ouT LDX #$FB Subtract the five bytes of CNTTBL
BF98 38 SEC from the five bytes of TIMTBL.

PF91 B5 @5 HERE LDA TIMTBL,X Get a byte from TIMTBL.

@Fr93 F5 0A SBC CNTTBL,X Subtract a byte from CNTTBL

PF95 DO 92 BNE THERE If result is not zero, leave FLAG alone.
gF97 C6 QA DEC FLAG Otherwise decrement FLAG.

gF99 ES8 THERE INX Repeat for the remaining bytes of
@F9A D@ F5 BNE HERE TIMTBL and CNTTBL. If all five bytes
gF9C D8 CLD are equal, FLAG contains zero to
PF9D 68 PLA flag main program to do task.

@F9E AA TAX Restore registers.

@F9F 68 PLA

BFAG 40 RTI Return.
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These screens enter the FORTH machine and bring back
two lists: what words are and are not being used in a
particular program. These lists can be used to streamline
an application by removing (metacompiling) all unrefer-
enced words. Or you could analyze a program to discover
areas where large numbers of words were being called
and then speed !hmg.s up by replacing those sections with
machine language.

The FORTH Page

REFS

Richard Mansfield and Lou Cargile

The questitm seems simple at first. What words are
not used in a FORTH program? Say vou've written
a slmple game and you decide to find out what
words in the (lutmndn are not necessary to run
this game. Since these words are never referenced
in this game, they could be left out of this FORTH
appllcatlon entirely. (See “Headless Metacompila-
tion,” COMPUTE!, July 1982, p. 174.) Unfortunately,
vou can’t just look at the screen which holds the
game and then make a list of all the words on it.

The words on the game screen are the highest
level definitions. Within each of these definitions is
a group of other words, and within those words are
vet others below. Imagine that you defined :
SCOREFORMAT ." H( ORE IS —" : At first glance,
it might seem that you could eliminate most
FORTH words since this definition uses only the
word .” and that’s all. But what words are necessary
to support.” itself?

FORTH has hidden levels, words within words,
radiating below what you can see. The simple .”
uses many other words. It uses EXPECT, for one.
What's more, EXPECT itself uses several words.
Within EXPECT is + ORIGIN. And +ORIGIN
uses + which is finally an end point. We can come
to a full stop with + . a code definition, complete
within itself, referencing nothing. Higher level
words, however, all (Iepcn(l upon a hidden support
network. What's visible reveals only a fraction of
the words actually being used. Beneath, like a
desert plant, there is a root system many times the
size of what appears on the surface.

List Management

The function of the REFS screens is to analyze a
particular FORTH program and report back to
you with a list of words representing that hidden
root system. Any word which is referenced within
an application is added to the list. When you load
the REFS screens, a buffer area is created
(REF.LIST) with room for 512 CFAs. This buffer
is cleared out whenever vou execute XREF. To
accumulate a list of references vou execute + REFS.
Accumulation continues during whatever FORTH
operations take place up to and including the
execution of -REFS.

Accumulation occurs in the order in which
each word was first referenced. The list will not
duplicate references: a word goes onto the list only
the first time it 1s called.

After the accumulation is qmppcd with -REFS,
you can see the list of words by executing the word
REFS. Per haps equally useful is the list ()i words
which were not needed and never made the REFS
list. NONREFS will list out the words which are
unnecessary for your application, beginning with
the top of the context vocabulary. These words
would be candidates for omission in a compacted,
headless, dedicated FORTH program.

They would only be candidates, though. The
words VARIABLE, CONSTANT. :. etc.. \\1[1 always
appear in the NONREFS list. but llwy must be
included so that the address of metacompiler
utilities DOCOLON (or DOVARIABLE or
DOCONSTANT, etc.) will be that of the compacted
FORTH, not the host FORTH. And the words
intended to be executed in the application will in
general be on this list. This is because the execution
of a word from the input stream does not of itself
put the word on the REFS list. Only when a word is
called by another executing word does it become a
part of the REFS list. For example, compiling

: TEST2 TESTI1 ;

would not put either TEST2 or TEST1 on the
REFS list. Executing TESTZ2, however, would put
TESTI1 on the REFS list.

Other Uses

The listing of NONREFS is somewhat slowed
because each word printed has to first be compared
with the entire REFS list. If the list were maintained
in sorted order, this listing could be made faster.
In any case, it is worthw h]le having the REFS listed
out in the order in which the um(lq were first
interpreted.

The approach used in these screens intercepts
the action of the inner inlcrprclc ~ It is possible 1o
create a debugging “trace” routine in a similar way
and watch F ()R i H at work during execution.
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Program 1. REFS Screens

]
1
2
3
4
S
6
i
8
9
10
1.1
12
13
14
15

SCR # 244

( REFS --1 ) FORTH DEFINITIONS HEX
¢ VARIABLE REF.LIST 3FE ALLOT ( SPACE FOR 512 WORD CFA'S)
' REF.LIST 40@ FF FILL ( INITIALIZE REF.LIST ARRAY )
CODE STORE.REF ( CODE TO BE PATCHED TO INNER INTERPRETER )
T REF.LIST 2 - 108 /MOD
$ LDA, N 1+ STA, # LDA, N STA,
@ # LDY,
BEGIN, INY, INY, #= IF, N 1+ INC, THEN,
N )Y LDA, W CMP,
g= IF, INY, N )Y LDA, W 1+ CMP,
¢g= IF, FF # LDA, THEN, DEY,
THEN, FF 4 CMP,
¢g= END, N )Y LDA, FF # CMP,
g= IF, W LDA, N )Y STA, W 1+ LDA, INY, N )Y STA, THEN,
@ 4 LDY,
CLC, IP LDA, ( OVERWRITTEN INTERPRETER CODE ) RTS, -->

SCR # 245
@ ( REFS --2 )
i} REFS 8@ OUT ! ( PRINT A LIST OF REFERENCED WORDS )
2 CR REF.LIST BEGIN OUT @ C/L > IF CR @ QUT ! ENDIF
3 DUP @ FFFF = @=
4 WHILE DUP @ 2 + NFA ID. SPACE 2 + REPEAT
5 DROP CR ;
6 : NONREFS ( PRINT A LIST OF NON-REFERENCED WORDS )
7 '8¢ OUT ! CONTEXT @.@ >R
8 BEGIN OUT @ C/L > IF CR:@ 0OUT [ BNDIF
9 REF.LIST BEGIN DUP @ FFFF = OVER @ R PFA CFA = OR @=
19 WHILE 2 + REPEAT
il @ FFFF =
152 IF R ID. SPACE SPACE ENDIF
1S R> PFA LFA @ DUP >R 0= 2?TERMINAL OR
14 UNTIL R> DROP ; —-->
15
SCR # 246
@ ( REFS --3 )
1 CODE +REFS ( PATCH STORE.REF CODE TO INNER INTERPRETER )
2 20 # LDA, NEXT 0B + STA,
3 'T STORE.REF 100 /MOD # LDA, NEXT @D + STA,
4 # LDA, NEXT @C + STA,
5 NEXT JMP,
6 CODE -REFS ( RESTORE INNER INTERPRETER )
7 18 # LDA, NEXT @B + STA,
8 A5 # LDA, NEXT @C + STA,
9 g6 # LDA, NEXT @D + STA,
10 NEXT JMP,
1l XREFS ( EMPTY REFERENCE BUFFER )
112 ASSEMBLER NEXT @B + C@ 18 =
13 IF REF.LIST 40@¢ FF FILL
14 EESEs. " CANT--IN +REFS MODE" ENDIF ;
15 FORTH DECIMAL ;S
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REFS could also be used to help pinpoint inner interpreter (its address is given by the As-
areas which are retarding a FORTH application. sembler constant NEXT) is shown disassembled in
You could insert the sequence XREFS + REFS at Program 2. In this particular implementation of
some key point in a colon definition (perhaps just FORTH, NEXT is $0642 and the code that is
before a loop that appears to be operating slowly) overwritten by a JSR is at $064D-$064F. The three
and further in the definition place the word -REFS  bytes overwritten form the last three bytes of the
(perhaps at the completion of the loop). The REFS patch jumped to (line 15, Screen 244). To use
list would then contain the candidates which could REFS on other FORTH implementations, changes
be coded in machine language to speed up the loop. would be made here and in lines two through four

Try executing the following: and lines seven through nine of Screen 246.

XREFS +REFS -REFS REFS Program 2. 6502 Inner Interpreter
and see how little it takes for FORTH just to keep
body and soul together. 642 AQ 01 LDY #5601

The FORTH Interest Group 6502 Fig-FORTH @644 Bl 06 LDA (IP),Y

p646 85 @2 STA W+l
REFS Functions P648 88 DEY
2
+REFS begin adding to accumu- ;gig gé g? Ig:g: V%IP) o
lated 1ist of #64D 18 CLC
referenced words. @64E A5 @6 LDA IP
-REFS stop adding to the list, 0650 69 @2 "ADC #$02
XREFS clear out the list. p652 85 @6 STALLP
REFS print theslkrsts 9654 90 @92 BCC $0658
NONREFS print all other words in g656 E6 @7 INC IP+1
the dictionary. @658 4C @@ 90 JMP SO000 (@)

I. @373 89 F@ @3 4C F@ @7 AD 90
am @37B @B D@ @6 AD 79 @B 4C EC
@383 @7 AD 79 0B 4C F@ @7 A9
H H = @38B @@ 8D 90 OB AD 82 @B 4C
MOdIfIC_QhonS or @393 9F 08 00 00 00 00 00 00
corr_eCtlons_To Gold Miner Game, Atari Version
PreVIous ArI'ICIes (also see note in box below)

Two RESTORE commands should be changed in

PET Compactor the Atari version of this game (see p. 28. COMPUTE!.
The following lines were inadvertently left out of July 1982). Change line 840 to RESTORE 850
“Machine Language Compactor,” July 1982, p. 159.  and the RESTORE in line 1130 should read

p508 52 @C A9 5@ 9D 51 @C A9 RESTORE 1190.

p608 88 @B C9 16 B 48 AD 87

@708 20 63 F5 20 F7 09 20 CE

@808 20 F@ DB C9 8F D@ @D 20 Our July issue featured an action game and
@go9@g8 FF 20 CC FF EE 7F @B 4C accompanying article entitled “Gold Rush!™
@gA@G8 E8 4C FE 09 CA 8E 30 0OA This game should not be confused with an
¢B@8 66 @D BD 4F 55 54 506 55 arcade-graphics game for both the Apple

and Atari of the same name produced and
marketed by Sentient Software of Aspen.
Colorado. No comparison or confusion was
intended regarding the products of Sentient
Software, and readers should be aware that
these two games are entirely different pro-
cducts. In any future use of this article and
action game, we will refer to it as “Gold
Miner.” C

The author sent in the following modification to
Compactor which allows a BASIC program to be
reduced even further in size by altering the way
that ON GOTO is compacted. To add this patch,
change the following two lines:

@7E9 4C 63 @3

@89C 4C 8A @3

and add these lines:

@363 AD 79 @B C9 91 D@ @5 A9

@36B @91 8D 90 @B AD 79 @B C9
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COMPUTE!’s Listing Conventions

Many of the programs which are listed in COMPUTE! use
special keys (cursor control keys, color keys, etc.). To make it
easy to tell exactly what should be typed in when copying a
program into the computer, we have established the following
listing conventions.

For The Atari
In order to make special characters, inverse video, and cursor
characters easy to type in, COMPUTE! magazine’s Atari
listing conventions are used in all the program listings in this
magazine.

Please refer to the following tables and explanations if
you come across an unusual symbol in a program listing.

Atari Conventions
Characters in inverse video will appear like: BrEGEEEREGEEE
Enter these characters with the Atari logo key, {A}.

When you see Type See
{CLEARY} ESC SHIFT < L3 Clear Screen
{UP} ESC CTRL - T+ Cursor Up
{DOWNY ESC CTRL = + Cursor Down
{LEFT} ESC CTRL + < Cursor Left
{RIBHT} ESC CTRL & > Cursor Right
{BACK S} ESC DELETE 4 Backspace
{DELETE} ESC CTRL DELETE 4] Delete character
{INSERT} ESC CTRL INSERT | »] Insert character
{DEL LINE) ESC SHIFT DELETE = Delete line
{INS LINE} ESC SHIFT INSERT 0 Insert line
{TAB} ESC TAB » TAB key
{CLR TAB} ESC CTRL TAB €] Clear tab
{SET TAB) ESC SHIFT TAB = Set tab stop
{BELLY> ESC CTRL 2 &3 Ring buzzer
{ESC) ESC ESC e ESCape key

Graphics characters, such as CTRL-T, the ball character @ will
appear as the “normal” letter enclosed in braces, e.g. {'T'}.

A series of identical control characters, such as 10
spaces, three cursor-lefts, or 20 CT'RL-R’s, will appear as {10
SPACES!, {3 LEFT!, {20 R}, etc. If the character in braces is
in inverse video, that character or characters should be entered
with the Atarilogo key. For example, {®} means to enter a
reverse-field heart with CI'RL-comma, { 5m} means to enter
five inverse-video CTRL-U'’s.

For PET/CBM/VIC

Generally, any PET/CBM/VIC program listings will contain
bracketed words which spell out any special characters:
{DOWN!} would mean to press the cursor-down key:
{3DOWN} would mean to press the cursor-down key three
times.

To indicate that a key should be shifted (hold down the
SHIFT key while pressing the other key), the key would be
underlined in our listing. For example, S would mean to type
the S key while holding the shift key. This would result in the
“heart” graphics symbol appearing on your screen.

Sometimes in a program listing, especially within quoted
text when a line runs over into the next line, it is difficult to
tell where the first line ends. How many times should you type
the SPACE bar? In our convention, when a line breaks in this
way, the = symbol shows exactly where it broke. For example:

188 PRINT "TO START THE GAME ~
YOU MAY HIT ANY OF THE KEYS
ON YOUR KEYBOARD."
shows that the program’s author intended for you to type two
spaces after the word GAME.

For The Apple
Programs listed as “Microsoft” are written for the PET/CBM,

Apple, OSI, etc. Although the programs are general in nature,
you may need to make a few changes for them to run correctly
on your Apple. Microsoft BASIC programs written for the
PET/CBM sometimes contain special cursor control characters.
The following table shows equivalent Apple words. Notice
that these Apple commands are outside quotations (and even
separate from a PRINT statement). PRINT*[RVS]YOU
WON" becomes INVERSE: PRINT*YOU WON":NORMAL

[CLEAR[ (Clear Screen) HOME

[DOWN] (Cursor down)
Apple 11 +: Call -922
POKE 37,PEEK(37)+ (PEEK(37)<23)

[UP] (Cursor up)
POKE 37,PEEK(37)-(PEEK(37)>0))
[LEFT] (Cursor left) PRINT CHR$(8);

[RIGHT] (Cursor right)
PRINT CHR$(21)

[RVS] (Inverse video on. Turns off automatically after a
carriage return. To be safe, turn off inverse video after
the print statement with NORMAL unless the PRINT
statement ends with a semicolon.)

INVERSE
[OFF] (Inverse video off) NORMAL

Shifted characters can represent either graphics characters
or uppercase letters. If within text, just use the non-shifted
character, otherwise substitute a space. Some “generalized”
programs contain a POKE such as POKE 59468,14. Omit
these from the program when typing it in. One final note: you
will probably want to insert a question mark or colon within an
INPUT prompt. PET/CBM and many other BASICs automat-
ically print a question mark:

INPUT “WHAT IS YOUR NAME";N$
becomes
INPUT “WHAT IS YOUR NAME?";N$§

All Commodore Machines

Clear Screen {CLEAR} Cursor Left {LEFT}
Home Cursor { HOME} Insert Character { INST}
CursorUp {UP} Delete Character {DEL]}
Cursor Down { DOWN} Reverse Field On {RVS]
Cursor Right { RIGHT} Reverse Field Off { OFF}
VIC Conventions

Set Color To Black {BLK} Function Two {F2}
Set Color To White {WHT} Function Three {F3}
Set Color ToRed {RED} Function Four {F4}
Set Color To Cyan {CYN} Function Five {F5}
Set Color To Purple { PUR} Function Six {F6}
Set Color To Green {GRN} Function Seven {F7}
Set Color To Blue {BLU} Function Eight {F8}
Set Color To Yellow { YEL} Any Non-implemented
Function One {F1} Function {NIM}

8032/Fat 40 Conventions

Set Window Top  { SET TOP} Erase To Beginning { ERASE BEG}

Set Window Bottom { SET BOT}  Erase To End {ERASE END}
Scroll Up {sCrR upP} Toggle Tab {TGL TAB}
Scroll Down {SCR DOWN} Tab {TAB}

Insert Line {INST LINE} Escape Key {ESc}

Délete Line {DEL LINE} ()



Turn To The Future
With COMPUTE! Publications

The Beginner’s Inside Atari DOS
Guide To BU'YII"Ig From the authors of the
A Persona' Atari Disk Operofing

Systemn, an exciting step-
Computer by-step guide fo the

DOS software. Complete
with listings of com-
mented source code and
detailed explanations of
each module of code.
Author: Bill Wilkinson, Opti-
mized Systems Software, Inc.
Spiral bound for ease of access
to listings. For intermediate to
advanced Atari users. ISBN
0-942386-02-7. Paperback. $19.95.

COMPUTE"s
Second Book Of Atari

With over 200 pages of unpublished Atari information

A Novice's handbook of
useful, helpful informa-
tion designed to teach
you the basics of
evaluating and selecting a
personal computer. Written
in plain English for the
interested beginner. Complete
with personal computer specifica-
tion charts and buyer's guide.
Applicable to home, educational,
and small business buyers.

ISBN 0-942386-03-5. Paperback. $3.95.

COMPUTE"’s First Book Of Atari

192 pages of useful, informative applications and specially selected by the editors of COMPUTE! Magazine,
programs from COMPUTE! Magazine issues now out of this new release is an excellent resource for Atari owners
print. Includes previously unpublished information and users. Spiral bound. ISBN 0-942386-06-X.
including Memory Map. Contents include such articles Paperback. $12.95.
and programs as “Adding A Voice Track to Atari J

Programs,” “Designing Your Own Atari Graphics Modes”  coMPUTE! Books invites dealer inquiries. Call the Toll
and “Inside Atari BASIC.” Spiral bound for ease of access Free Number below for Dealer Information.
to listings. For beginner level to advanced Atari users. F oI L
|SBN 0'942386'00‘0 PGperbGCk. 31295 PET and CBM are trademarks of Commodare Business Machines, Inc.

Allow 4-6 weeks for delvery. Foreign surface delivery alfow 2-3 months. Dept. A

L] .
H _ 3
: To Order COMPUTE! Books sl :
H Send coupon to Quan. Price Shipping/Handling :
E COMPUTE! Books. P.O. Box 5406. Greensboro, NC 27403 USA ____Beginner's Guide $ 395ea. + $100eq, .
| For fastest service, in the US call ——First Bookof Mart Al e 2006 H
. ____Inside Alari DOS 1995ea.  + 2.00 ea. .
. Toll Free 800-334-0868 ‘SecondBookof Afari  1295ea. + 200 ea. ;
H : In NC call 949-275-9809. el :
"
s .
All orders must be prepaid (money order, check or charge). All payments
E must be in US fundg (Outside the US add $4.00 shipping and handling for Name E
& airmail, $2.00 for surface mail) NC residents add 4% sales tax. Adiciress :
- L ]
[1 Payment Enclosed X E
E Please charge my [IVISA [JMasterCard [] American Express City state Zip :
.
E Account No. Expires J Country :
' :
. .
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COMPUTE! Back Issues

Here are some of the applications, tutorials,
and games from available back issues of
COMPUTE!. Each issue contains much,
much more than there's space here to list,
but here are some highlights:

January 1981: Load PET Programs Into

The Apple 11, Player-Missile Graphics for
Atari, The Atari DOS, The Kernel of the
OSI Operating System, Fixing LOADing
Problems on the PET, Spooling with the

PET Disk, Expanding KIM.

February 1981: Simulating PRINT USING,
Using the Atari as a Terminal for Telecom-
munications, Attach a Printer to the Atari,
Double Density Graphing on C1P, Commo-
dore Disk Systems, PET Crash Prevention,
A 25¢ Apple II Clock.

May 1981: Named GOSUB/GOTO in
Applesoft, Generating Lower Case Text on
Apple I, Copy Atari Screens to the Printer,
Disk Directory Printer for Atari, Realtime
Clock on Atari, PET BASIC Delete Utility,
PET Calculated Bar Graphs, Running 40
Column Programs on a CBM 8032.

June 1981: Computer Using Educators
(CUE) on Software Pricing, Apple Il Hires
Character Generator, Ever- expanding
Apple Power, Color Burst for Atari, Mixing
Atari Graphics Modes 0 and 8, Relocating
PET BASIC Programs, An Assembler In
BASIC for PET, QuadraPET: Multitasking?

July 1981: Home Heating and Cooling,
Animating Integer BASIC Lores Graphics,
The Apple Hires Shape Writer, Adding a
Voice Track to Atari Programs, Machine
Language Atari Joystick Driver, Four Screen
Utilities for the PET, Saving Machine
Language Programs on PET Tape Headers,
Commodore ROM Systems, The Voracious
Butterfly on OSIL.

August 1981: Minimize Code and Maximize
Speed, Apple Disk Motor Control, A
Cassette Tape Monitor for the Apple, Easy
Reading of the Atari Joystick, Blockade
Game for the Atari, Atari Sound Utility,
The CBM “Fat 40,” Keyword for PET, CBM/
PET Loading, Chaining, and Overlaying.

October 1981: Automatic DATA Srate-
ments for CBM and Atari, VIC News,

Undeletable Lines on Apple, PET, VIC,
Budgeting on the Apple, Switching Cleanly
from Text to Graphics on Apple, Atari
Cassette Boot-tapes, Atari Variable Name
Utility, Atari Program Library, Train your
PET to Run VIC Programs, Interface a BSR
Remote Control System to PET, A General
Purpose BCD to Binary Routine, Converting
to Fat-40 PET.

November 1981: SuperPet: A Preview,
Japanese Micros: A First Look, Introduction
to Binary Numbers, An Apple Primer, Page
Flipper for Apple, An Atari Database
System, A Program for Writing Programs on
the Atari, Atari Textplot, OSI Relocation,
The PET Speaks, Inversion Partitioning, A
Personal News Service on PET, Bits, Bytes,
and Basic Boole.

December 1981: Saving Fuel $$ (Multiple
Computers: versions for Apple, PET, and
Atari), Unscramble Game (multiple
computers), Maze Generator (multiple
computers), Animating Applesoft Graphics,
A Simple Printer Interface for the Apple II,
A Simple Atari Wordprocessor, Adding
High Speed Vertical Positioning to Atari P/
M Graphics, OSI Supercursor, A Look At
SuperPET, Supermon for PET/CBM, PET
Mine Maze Game.

January 1982: Invest (multiple computers),
Developing a Business Algorithm (multiple
computers), Apple Addresses, Lowercase
with Unmodified Apple, Cryptogram Game
for Atari, Superfont: Design Special
Character Sets on Atari, PET Repairs for
the Amateur, Micromon for PET, Self-
modifying Programs in PET BASIC, Tiny-
mon: a VIC Monitor, Vic Color Tips, VIC
Memory Map, ZAP: A VIC Game.

February 1982: [nsurance Inventory
(multiple computers), Musical Transposition
(multiple computers), Multitasking
Emulator (multiple computers), Disassemble
Apple Programs from BASIC, Plotting
Polar Graphs on Apple, Atari P/M Graphics
Made Easy, Atari PILOT, Put A Rainbow
in your Atari, Marquee for PET, PET Disk
Disassembler, VIC Paddles and Keyboard,
VIC Timekeeping.

March 1982: Word Hunt Game (multiple
computers), Infinite Precision Multiply
(multiple computers), Atari Concentration

Game, VIC Starfight Game, CBM BASIC
4.0 To Upgrade Conversion Kit, Apple
Addresses, VIC Maps, EPROM Reliability,
Actari Ghost Programming, Atari Machine
Language Sort, Random Music Composition
on PET, Comment Your Apple II Catalog.

April 1982: Track Down Those Memory
Bugs (multiple computers), Shooting Stars
Ganie (multiple computers), Intelligent
Input Subroutines (multiple computers),
Ultracube for Atari, Customizing Apple’s
Copy Program, Using PET/CBM In The
High School Physics Lab, Grading Exams
on a Microcomputer (multiple computers),
Atari Mailing List, Renumber VIC Programs
The Easy Way, Browsing the VIC Chip,
Disk Checkout for PET/CBM.

May 1982: VIC Meteor Maze Game,
Atari Disk Drive Speed Check, Modifying
Apple’s Floating Point BASIC, Fast Sort
For PET/CBM, Extra Atari Colors
Through Artifacting, Life Insurance
Estimator (mulliplc computers), PET
Screen Input, Getting The Most Out Of
VIC’s 5000 Bytes.

Home and Educational COMPUTING!
(Fall 1981 and Summer 1981 — count as
one back issue): Exploring The Rainbow
Machine, VIC As Super Calculator,
Custom Characters, Alternate Screens,
Automatic Line Numbers, Using The
Joystick (Spacewar Game), Fast Tape
Locater, Window, VIC Memory Map.

Back issues are $3.00 each or six for $15.00.
Price includes freight in the US. Outside the
US add $1.00 per magazine ordered for
surface postage. $3.00 per magazine for

air mail postage. All back issues subject to
availability.

In the Continental US call

TOLL FREE 800-334-0868
(In NC Call 919-275-9809)

Or write to COMPUTE! Back Issues, P.O.
Box 5406, Greensboro, NC 27403 USA.
Prepayment required in US funds.
MasterCard, Visa and American Express
accepted. North Carolina Residents add 4%
sales tax.




of The Hundreds of Reasons
You Ought To Be A COMPUTE!
Magazine Subscriber:

From “The Editor’s Feedback” Card, a monthly part of our continuing
dialogue with readers of COMPUTE!. These are responses to the question,

“What do you like best about COMPUTE! 2”

1.“Tt is written so a beginner can read and understand it... it's layman oriented...” &.
“Clear, clean layout, good presentation...” &.“The Atari game programs..” 4.“Best
and most information on PET..” 8.“Cover to cover, and all in between...” 6.“Reviews
of software and hardware...” '¢.“Good balance of application and technical articles...”
8.“It is the best source of info about various levels of VIC/PET/CBM machines and ap-
plications...” 9. “The BASIC and machine language programs...” 10.I like programs
that can be typed into a computer, run, and then used right away (a program without
bugs!)..” 11.“That it is organized well, and covers a broad range of information con-
cerning Atari. Keep it up! please, I'm learning..” 1&.“Table of contents listings and
computer guide to articles is a great idea. Best magazine for personal home computer
users..” 13.“Best I have found for VIC info..” 14.“Informative articles: ‘Secrets of
Atari’, Game programs, especially programs that teach the reader about the Atari..”
185.“I like all the articles and programs for my computer, the PET. I've learned and
found out things about it that I never even thought existed. Other magazines don’t
have too much material for the PET and, for that reason, I find COMPUTE! invaluable...”
16."The up-to-date hardware reviews...” 1'7.“Machine language utilities for Atari..”
18.“Articles are terse but understandable and accurate. Utility and applications pro-
gram listings very helpful...” 19.“The April,’8R issue is my first. I am impressed that
you not only acknowledge the VIC-20,you even have applications forit..” @0.“I really
enjoy (since I am one) the Beginner's Page...” @1.“The attention it gives to Atari and
the easy-to-understand language it's written in..” @@&.“It is concerned with ex-
plaining programs, not just listing them. It is the best VIC magazine I could buy...”
23.“The new table of contents ‘Guide to Articles and Programs’ is excellent, particu-
larly the indication of ‘multiple computer’ items...” @4.“Broad range (sophistication)
of programs...” 5.“You don’t speak over the average user’s head...”

Whether you're just getting started with personal computers, or very advanced, you'll
find useful, helpful information in every issue of COMPUTE! Magazine. We specialize in
supporting the Atari, PET/CBM, VIC-20, and Apple computers. Editorial coverage is
expanding to include the TI-99/4A, the Sinclair ZX-81, and the Radio Shack Color Computer.

Every issue of COMPUTE! brings you user-friendly articles, applications programs, and
utilities you can type right into your computer and use. To subscribe to COMPUTE!, or to
order a sample issue, use the attached reply card or call our toll-free number. COMPUTE!...
We're the resource for thousands and thousands of home, educational, and small business
computer users. Shouldn't you be one of them?

1 year, twelve issue subscription: $20.00 in the US.

Call Toll Free in the US 800-334-0868
In NC call 919-275-9809

COMPUTE! Magazine is a publication of Small System Services, Inc.
625 Fulton Street. P.0O. Box 5406. Greensboro, NC 27403.
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BIT 3 Computer
Corporation
Introduces Two
Cards For The Atari

BIT 3 Computer Corporation
introduced new word processing
capabilities for the Atari 800 with
the announcement of two new
products — Full-View 80 Display
Card and the 32K Memory Plus
— which combine to make the
Atari 800 a 48K 80-column
computer.

The Full-View 80 gives the
Atari 80-column capability with
upper- and lowercase characters,
while retaining the normal Atari
40-column graphics mode.
Switching between the two modes
is via an on-board softswitch.

The lowercase characters
have full descenders, making
them easy to read on the monitor
screen. The Full-View 80 is fully
compatible with BASIC and
machine language. 80-column
word processing is available
through the 80-column version
of Letter Perfect.

The 32K Memory Plus card
operates with the Atari 400 as
well as the Atari 800. It doubles
the memory capacity of the Atari
400. On the Atari 800 it allows
48K capacity, while freeing up a
slot for the Full-View 80, so that
both 80-column display and 48K
of memory are available
together.

The Full-View 80 is inde-
pendent of the 32K Memory Plus
and will operate in a 32K
environment.

See the Full-View 80 Display
Card and the 32K Memory Plus
Card at your Atari dealer or
contact BIT 3 for information.

The price of Full-View 80 is
$349.00; of 32K Memory Plus,
$179.00.

BIT 3 Computer Corp.

8120 Penn Ave. South

Minneapolis, MN 55431

(612)881-6955

Portmaker From
Microtech

Portmaker is a small dual serial
port I/O board that plugs into
any 2532 type ROM socket to
add serial RS232 capability to its
host computer. Portmaker con-
tains two 6850 ACIA communi-
cation parts complete with buffer
circuits and a simple baud rate
clock. A ROM socket is also in-
cluded allowing use of the origi-
nal ROM for all but its highest 16
locations. Portmaker is designed
to operate with 650X and 630X
computers including the Com-
modore PET/CBM and the
Rockwell AIM.

A special intelligent com-
munications software package to
use with Portmaker is available
for the PET/CBM. The Standard
Terminal Communications Pack-
age (STCP), from Eastern House
Software, converts the PET/CBM
into a data management center.
Disk files can be serially transmit-
ted. Received data can be re-
corded on disk or printer (or
both) with complete control of all

peripherals. A realtime clock
with display and alarm capability
is also included. All STCP
routines can be controlled from
BASIC, allowing automated
telemetry. XON and XOFF pro-
tocall control codes are provided.

Portmaker is available in
vertical or horizontal mount for
$69.95. A complete package,
including a special Portmaker,
cable, and the STCP software
called COMPACK, is available
for $129.95.

CGRS Microtech

P.O. Box 102

Langhorne, PA 19047

(215)757-0284

Computerware
Announces Three
Releases For

Radio Shack
Color Computer

Mazerace is a board-type game
that involves both chance and

r w

VIC-20 SOFTWARE

Over 100 programs on tape
and cartridge for the VIC
computer—both educa-
tional and fun!!

Write or call for your free
catalog.

Sunrise Electronics
7057 Lompoc Court
Citrus Heights, California
95610
(916) 969-8319
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16K
32K
48K

5269
>389
489

16K
32K ...
48K ...

649
724
3769

B0 ROCONOE . . . - a s ot e e e leta arae v e a ey $76.00 Microtek 16K RAM .............ccoiiiiinnnnnn $74.95
BIODISCDIVE . ... et e anns et b e e e $449.00 Microtek 32K RAM ..............oovviinnn... $119.95
B P B e e $269.00 Ramdisk (128K) $429.95
i) e [ e S SR, S N e i $589.00 Intec 48K Board ... $219.95
B30 Modemy. .-t e $15000 Intec32K...........oiiieen e e g $119.95
B0 PrInler: e e e T e $259.00 One year extended warranty .. s ... $70.00
o L e O L e A $169.00 481 Entertainer.............. ... $69.00
CXAT IOYISUCK ¢ s civivasvicshesrisviaiv smsiniss valite $18.00 482 Educator ..... e .. $130.00
CXBSIVBIIRAM . oo snvsviisisivins s saivio aaivios $77.95 483 Programmer .............cciiiiiinanines $46.00

484 Communicator .......oveeiniinenennans $344.00

OT ATARI

ROM CARTRIDGE GAMES
FOR YOUR ATARI

Krazy Shoot Out
K-razy Kritters . .
K-razy Antics .
K-star Patrol

PAC-MAN ........
CavemnsofiMars..os e S i
Astaroidaece v IR RIS e
Missile Command .
Star Raicers .......
Canyon Climber
Protector........
Mouskattack .
Jawbreaker. ..
Ghost Hunter . . .

STICK STAN D
3699
ARCADE ACTION FROM YOUR
ATARI JOYSTICK

aill order

Telecommunications
Modems

Hayes . $169.00

L1 1T | - . $239.00 :

Colorll ...... .. $339.00
Chronograph .......... o $199.00 Color II . $699.00
Micromodem Il ..........ocvvuinninnnn $279.00 Color Il $429.00
Micromodem 100 ...

Novation Auto ............

OTH EF{S

Zenith9 " (Green)...........
BMC 127 Green ....oioococcnnnsae

.. $119.00
. $85.00

ANCHOTMOABN . io o st oo o otiry pinte

SOFTWARE

We stock manufacturer's and third party software
for most all computers on the market! Call today
for a copy of our new

CATALOG

APX, Data Soft

Also avanlsble are:

You'll find programs by Atari,

VISIPLOT Crystal Software, EPYX, Synapse, OnLine, Arcade
\p']SV|IFS|ILDEEx VISITERM Plus, K-BYTE, Magis, Canadian Micro Professional
VISIPACK VISITREND Software, Creative Software, BPI, VISICORP, Com-

modore, NEC and of course our own!

In Nevada
CALL
(702)588-5654

FRANKLIN
ACE 1000

64K Personal Computer
Hardware, software and
peripheral compatable with the
Apple Il and even has some fea-
tures not found on the Apple.

Call now for best price!!

PERGOM

Finally, a dual disk drive for
the Atari 800/400. Both single
and dual drive models read |
both sides of the disk! Will
read all disks written for Atari
810. CALL FOR INTRODUCT-

NEC

COMPUTERS

. '$2399.00

7710/7730 .
3510/3530 $1789.00
AL F ok [ AN i L) O . $179.00
- $349.00
$899.00

Maxell Disks

MDIMoxofA0) . .....cocvnenmmmnce e o s
MD I BOX oF 10)cve v mssins vums sumnsie sae
MED B e s s s 7
MFD Il (8" Double Density) ..
Syncom(boX of 10)......ovuruvvrvnrrninnnienes

Computer Covers

Commodore VIC-20 $6.99
Atarid400.......... $6.99 Commodore 8032 $14.99
Atari800.......... $6.99 Commodore
Atari810.......... $6.99 8050/4040........

P.O. Box 6689
Stateline,
NV. 89449



HEWLETT

(D PACKARD

1969

$1799.00

HP+85

HP+85 16K Memory Module ... $169.00

5%" Dual Master Disc Drive ... $1799.00
Hard Disk wi/ Floppy ... $4349.00
Hard Disk .. $3549.00
“Sweet Lips" Plotter .. $1199.00
80 Column Printer

HEWLETT
(@ PACKARD
HP 41CV
CALCULATOR

%239

$189.00
... $79.00
.. $114.00
. $119.00

MX 80 wiGraftrax
MX 80 FT Il

ADA 1600 Parallel Printer to CBM

ATC-1 Parallel Printer to Atari

AP-80 Apple Parallel Card & Cable............
IBM-1 Parallel Printer to IBM

In-stock items shipped same day
you call. No risk, no deposit on
C.0.D. orders. Pre-paid orders
receive free shipping within the
continental United States with no
waiting period for certified checks
or money orders. All prices shown
are cash prices. Add 3% for
Mastercard and Visa. NV and PA
residents add sales tax. All items
subject to availability and price
change.

CBM 8032

*999

Word Pro 5 +
Word Pro 4 +
Word Pro 3 +
The Administrator ...
InfoPro Plus

Televideo
Terminals

PRINTERS

. $1439.00

Starwriter
“10-40CPS .....
F1D—55CP5.‘... .

PrOWRIEBI . o avrawnwaiin s b wisins araemain-a'sia s

ADA 1450 Serial Printer to CBM
ATC-2 Serial Printer to Atari
AP-510 Apple Serial Card & Cable

CENTRONICS
PRINTERS

2 Meter RS232-RS232 Cables ... . ...

— ALSO —
Diablo 630 Special
Talley 8024-L
IDS Prism

$1799.00
. $1629.00

Commodore
Business Machines

8250 Doubled Sided Disk Drive
D9060 5 Megabyte Hard Disk ... .
D9090 7.5 Megabyte Hard Disk

ki g

j’d‘!-HvI'II!tI

VIC 1530 Commodore Datassette ..............
VIC 1540 Disk Drive .

VIC 1515 VIC Graph:c Pnn er

VIC 1210 3K Memory Expander .

VIC 110 8K Memory Expander ..

16K VIC Expansion .. ...

VIC 1011 RS232C Termmal Inlerface

VIC 112 VIC |EEE-488 Interface

VIC 1211 VIC 20 Super Expander

VIC Mother Board

Smith-Corona
TP-l

649 \ o

Letter Quality
Daisy Wheel
12 CPS Text Printer

OKIDATA
PRINTERS

All of the above OKIDATA Printers come equiped
with both parallel ports & RS232 Serial ports.

N
O
=
-
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THIRD ST. :
Williamsport CALL
PA 17701 : (717)327.9575
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strategy. The playing field is an
18 by 18 hexagon matrix that is
partially filled with obstacles.
Either one person against the
computer or two people can play,
with the computer or the players

randomly scrambling the playing
field to keep the action exciting.
Mazerace uses high resolution
graphics and requires joysticks
and Extended BASIC.

Mazerace costs $17.95 on

cassette or $22.95 on disk (plus
$2.00 for .shlppmg and handling).

s ok ok sk ok ok sk

3D Drawing Board is a tool for
education, entertainment, or
serious projects. It helps you
draw objects in three dimensions
and then rotate, change elevation,
size, and distance. The drawings
can be saved to tape or disk for
future use. A complete instruc-
tion manual accompanies the
program to make it easy to use.

3D Drawing Board costs
$24.95 on cassette or $29.95 on
disk (plus $2.00 for shipping and
handling).

% %ok ok ook ok

Storm brings the arcade game to
your home. It has 135 levels of
play, fast action, graphics, and
sound.

Storm costs $24.95 on cas-
sette or $29.95 on disk (plus $2.00
for shipping and handling).

All three packages are avail-
able directly from:

Computerware

1472 Encinitas Blud., Box 668

Encinitas, CA 92024

(714)436-3512

Mailgram
Messages From
Personal
Computers

Over 18,000 subscribers to The
Source are now able to compose
and send ‘\Im's_{ ram Messages
direct from their personal

computers.

Messages may be sent dny-
where in the United States, i
cluding Alaska and Hawaii. ll
entered in The Source by 4 p.m.,
EST, they are virtually guaran-
teed next business day delivery.

The Mailgram Messages are
electronically forwarded by The
Source to Western Union’s largest
Mailgram processing center.
They are then routed by zip code
to the serving post office nearest
the addressee, where they are
printed, enveloped and given
preferential delivery treatment.

Only senders and recipients
are permitted to read the Mail-
gram Messages.

The cost of sending Mail-
gram Messages is billed to sub-
scribers monthly, along with
other charges from The Source.

To use the new service,
subscribers sign on to The Source,
using a personal computer, data
terminal, or communicating
word processor. They then type
MGRAM and are prompted step-
by-step to enter names, addresses
and messages. Once messages are
composed, subscribers can review
them on their terminal screens
exactly as they will be reproduced
as M,ulgldms Changes in the
text can then be made, if neces-
sary, before transmission.

Subscribers may send one
Mailgram Message to a single
address, or they can instruct that
the same, or different, messages
be sent to multiple addresses.
Discount rates apply to quantity
mailings of the same message.
There is no limit to the number
of Mailgram Messages that can
be sent.

Special features of the new
service include:

® Being able to receive one
confirmaton copy of the Mail-
gram Message, or to receive
duplicate copies that include the
names and addresses of all Mail-
gram Messages sent.

® Saving the message in a

personal file on The Source for
later reference.

® Creating “text files” on
The Source for frequently used
messages, to facilitate their
re-sending.

® Arranging for the Mail-
gram Message Processing Service
to enter names and addresses of
large lists, at a cost of 35¢ each.

@ Storing lengthy address
files with the Message Processing
Service at a nominal charge.

The rate for sending a single
Mailgram Message on The Source
is $5.15 for messages up to 100
words, with an additional $1.00
charge for each additional 100
words.

The discounted prices for
multiple Mailgram Messages with
identical text are: 2-25, $4.25
each; 26-100, $3.50 each, and
101-200, $5.00 each. In every
case, another $1.00 is charged
for each additional 100 words.
Reduced rate quotations are
available from the Message Pro-
cessing Center for quantities
above 200,

The cost for confirmation
copies, which are delivered at the
same time as the Mailgram Mes-
sages, is $2.00 each, with another
$1.00 charged for each additional
100 words.

The Source can be reached
by a local telephone call from
more than 360 metropolitan
areas, or via a nationwide WATS
link-up for subscribers in outlying
]‘egl()nﬁ.

Subscriber costs include a
one-time $100 registration fee,
and standard hourly usage
charges of $18 weekdays, $5.75
evenings and weekends, and
$4.25 after midnight. The costs
of sending Mailgram Messages
are in addition to standard usage
fees.

Sowrce Telecomputing Corp.
1616 ;‘\m!r'r.wn Road
Melean, VA 22102
(703)734-7500
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NEW ITEMS

#8800 Adam & Eve Paddles (Tech Designs) . $33.89
#3259 Apple Mechanic (Beagle Bros.) $24.99
#8660 Assembler Teacher (Compu Works) $38.19
#1077 Bandits (Sirus) $29.69
#3109 Business Bookkeeping

System (Dakin 5)
#1118 Cannonball Biitz (On-Line)
#1457 Firebug (Muse)
#2563 First Class Mail (Continental)
#745  Firmware Rom (Novation)
#8207 Format Rom (Soft Control)
#1456 Frazzle (Muse)
#1207 Global Program Line Editor (Synergis)
#4403 Gold Rush (Sentient)
#8002 Graftrax Plus (Epson)
#1409 Graphics Combo Pkg. (Sublogic)
#1078 Jellylish (Sinus)
#1079 Kabul Spy (Sinus)
#1148 Lalpak (On-Line)
#703  The Manager (Omega)
#1111  Mouskattack (On-Line)
#3302 PF S Graph (Software)
#7558 Personal Finance Master (Spectrum)
#1018 Pursuit of Graf Spee (Strategic Sim )
#1164 Pie Writer - Multi (Hayden)
#1163 Pie Wnter - Standard (Hayden) $127.39
#9487 The Programmer

(Advanced Operating) $420.69
#224 Pseudo Disk - Pascal (Saturn Sys ) $33.09
#2183 Queen of Phobos (Phoenix) $29.69
#221 64K Ramboard (Saturn Systems) $361.00
#1681 S AGA #1-Adventureland

(Adventure International) $25.39
#9581 Shde Show (C & H Video) $42.39
#8208 Sort Rom (Soft Control) $33.89
#8700 Space Tablet 3-Axis (MCS) $335.69
#8701 Space Tablet 4-Axis (MCS) $4456.19
#8640 Speed Read Plus (Ophimized) $50.89
#4657 Swordlhrust #6-Eternal Curse

(CE Soft) $25.39
#4658 Swordthrust #7-Hall of Alchemie (CE) $25.39
#2265 Visifactory (Micro Lab) $63.69

SPECIAL

With any order over 54900 (COD's excluded) receive
FREE a copy of the program Mail Ordenng (on disk for
Apple } This program will allow you to make up mail orders
with just a few keystrokes Exclusively available from
Huntington Computing Ask for stock number 998

ADVENTURE INTERNATIONAL

#1664 Advenlures # 1-2-3 $34.99
#1665 Adventures # 4-5-6 $34.99
#1006 Advenlures # 7-8-9 $34.99
#1677 Adventures # 10-11-12 $33.89
#1668 Apple Spice $26.89
#1671 Poker Tournament $17.79
#1681 S A GA #1Adventureland $25.29
#1682 S AGA #2Pirate Adventure $25.39
#1678 Stone of Sisyphus $25.39

AVALON HILL
B-| Nuclear Bomber (Cassette)
Computer Acquire (Cassette)
Computer Stocks & Bonds
Conflict 2500 (Cassette)
Empire of the Qvermind (Cassette)
Empire of the Overmind
Lords of Karma (Cassette)
Major League Baseball
Midway Campaign (Cassette)
North Atlantic Convoy (Cassette)

#2050
#2057
#2063
#2056
#2060
#2059
#2055
#2058
#2051
#2052

#2053 Nuke War (Casselle)
#2054 Planet Miners (Cassetle)
#2062 Tanktics (Casselle)
#2061 Tanklics

AVANT-GARDE
#7003 Chambers of Xenobia $13.49
#7000 Creativity Tool Box $38.19
#7005 Five Great Games $25.39
#7004 Five More Great Games $25.39
#7008 Race for Midnight $25.39
#7006 Sentence Diagramming $21.19
#7010 Sounds & Scrolling $16.09
#7011 Super Draw & Write $15.79
#7009 Super Shape Draw $16.89
#7015 Word Scrambler $16.89
#7016 Zero Gravity Pinball $25.39

Softlights

By Fred Huntington

It's an exciting time around the Huntington
household this month. We're very proud to
announce the birth of our seven-pound five-
ounce baby boy, Dale, born on June 6, 1982
in Visalia, California. Baby and Mama are
doing just great and Melody (our three-year-
old) loves him and calls him “My baby.

The other big news is that | have resigned
my position as school principal so that | may
devote full time to Huntington Computing.

We're instituting lots of changes to improve
efficiency and speed. Qur goal is to get every-
thing out of the door within twenty-four hours
with no backorders.

To celebrate the excitement, we're offering
the following specials: (Always an excuse to
run a sale.)

#9010 Wurst of Huntington
List$19.99, now $9.99
#4403 Gold Rush (Sentient)
List $34.95 now $25.69
#1967 Arcade Machine (Broderbund)
List $44.95 now $34.49
#1970 Chop Lifter (Broderbund)
List $34.95, now $25.69
#4002 Verbatim Datalife Disks
(w/plastic box & hub rings)

List $45.00, now $25.99
#9140 Great Grandma Huntington
T-Shirt - $5.00

GREAT GRANDMA SAYS

Great Grandma Huntington once told me
about a computer the Russians invented that
was so smart it defected to the West!

Great Grandma also said, “Please buy little
Freddy's Wurst of Huntington, because he
personally gets two dollars for every one he
sells. And, it's good. Just read the review in
October 1981 issue of Softalk.

Watch next month's Softlights for the win-
ners of the Great Grandma Huntington con-
test. There were some fantastic entries.

#1960
#1963
#1967
#1966
#1952
#1954
#1953
#1951
#2000
#1957
#1950
#1962
#1961
#1968
#1956
#1955
#1959

#8800
#7890
#3000
#9700
#3001
#9640
#9014

#6380
#4401
#9880
#9742
#9900
#9600
#6870
#9840
#9580
#9380
#4400
#6240
#7650
#7920
#3400
#9500
#9841
#6600
#9620
#3380
#4252
#9180
#4251
#9680
#4850
#9012
#9740
#8741

#9880
#9881

#1120
#1104
#1126
#1125
#1115
#1101
#1113
#1102
#1149
#1117
#1105
#1121
#1122
#1114
#1112
#1100

#1058
#1077
#1073
#1065
#1053
#1062
#1070
#1052
#1066
£1057
#1071
#1064
#1056
#1072

BRODERBUND
Alien Typhoon $21.19
Apple Panic $25.39
Arcade Machine $39.49
David's Midnight Magic $30.69

Galactic Empire
Galactic Revolution
Galactic Trader
Galaxy Wars
Genetic Drift
Golden Mountain
Hyper Head-on
Labyninth

Payroll

Star Blazer

Tank Command
Tawala's Last Redoubt
Track Alti.ck

MISCELLANEOUS

Adam & Eve Paddles (Tech Designs)
Apple-cilin Il (XPS)
Bookkeeper (Delta)
Castles of Darkness (Logical)
Checkwriter (Delta)
Colorblind (Energy)
Computer Almanac (Huntington

Computing)
Crossword Magic
Cyborg (Sentient)
Deadline (Infocom)
Electnc Semicolon
Financial Facts (Hansor:)
The Game Show
Handwnting Analysis (Micro Lipp)
Jabbertalky (Mind Toys)
The Menu Il (C & H Video)
The Menu Generator
QO-Topos (Sentient)
Paddle-Adapple (Southern Califorma)
Pornopoly (CCl)
Property Management
Raster Blaster (Budgeco)
Recipe Handler (Soft Touch)
Ricochet (Mind Toys)
Rubik’'s Cube (Software Alternatives)
Shadow Hawk One (Horizon)
Space War | (Galaxy)
Star Blaster (Piccadilly)
Starship Commander (Voyager)
Suicide (Piccadilly)
Taxman (Hal Labs)
Time Lord (Ramware)
Understand Yourself (Huntington)
Volcanoes (Earthware)
Volcanoes - Educational

Version (Eanthware)
Zork | (Infocom)
Zork Il {Infocom)

ON-LINE
Cranston Manor
Crosslire
The Dictionary
MMSII
Marauder
Mission Asteroid
Missile Defense
Mystery House
Pegasus Il
Sabotage
Screenwriter Il
Soft Porn Adventure
Threshold
Ulima Il
Ulysses
The Wizard and the Prnincess

SIRIUS
Autobahn $25.39
Bandils $29.69
Borg $26.89
Copts & Robbers $29.69
Cyclod $25.39
Epoch $25.39
Joyport $67.39
Minotaur $29.69
Qutpost . $26.29
Pulsar Il $25.39
Snake Byte $25.39
Sneakers $25.29
Space Eqgs $19.99
Twerps $26.89

Call Toll-Free 800-344-5 106 (outside california)

Pz Nz N e N s N P i P N P N P Nz N s N s N P Nz Nz N s N

Eﬁﬁﬂﬁﬂﬁﬁﬁﬂﬁﬁﬁi‘ﬁﬂﬁﬂﬁﬁﬁﬁﬁﬂﬁﬁﬁﬂﬁﬁﬁ%ﬂ

HUNTINGTON COMPUTING
Post Office Box 1297
‘ Corcoran, California 93212

! Foreign Orders 209-992-4481

In California 800-692-4146

Pet* is a registered trademark of Commodore
TRS-80° 15 a reqistered trademark of Tandy Corp
Atan* s a registered trademark of Atan, Inc

Outside Calit. 800-344-5106
NN L N NN NN DN N D

We take MasterCard, American Express or VISA (Include card # and
Apple - 15 a registered trademark of Apple Computer, Inc €Xpiration date). California residents add 6% tax. Include 52.00 for postage.
Foreign and hardware extra Foreign (excluding Canada) remit U.S. cur-
rency. checks on U.S. banks, use listed charge cards, or make direct wire
transfers through Security Pacific Bank, Corcoran. for a $6.00 charge. All
overseas orders shipped by ar. Send for free catalog Prices subject to

change without notice
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Whole Brain
Spelling For The

Apple i

Whole Brain Spelling is the first
in a series of educational software
packages from SubLOGIC. The
program has been designed to
help the user develop internal
visualization skills for improving
spelling in a manner as enter-
taining as it is educationally
sound. It effectively utilizes the
graphic and color capabilities of
the Apple 11 Plus computer to
provide positive user feedback
and to emphasize visual aspects
of the learning process.

The program itself is ex-
tremely user friendly. You can
move to any lesson section as
desired, choose your own word
lists to study, and proceed at
your own rate. A main Spelling
Menu is accessible from any
portion of the program. Lesson
instructions are also always avail-
able at the touch of a key

A 2000-word list of practice
spelling words is included with
Whole Brain Spelling, organized

e

o -

s -
> concanition

e

o —

in order of increasing spelling

difficulty. Study words can be

pr inted in upper- or lowercase,

in any color you choose. And
each correct .spel[mg rewards you

with a rainbow of varying, mult-

colored letters until the next

word 1s selected.

The standard Whole Brain
Spelling program comes com-
plete with 200 ten-word lists,
systematically chosen and or-
ganized in order of increasing
spelling difficulty. Whole Brain
Spelling is also available with
supplementary word lists in the
following categories: Medical,
Scientific, Secretarial, Fairy Tale,
and A Child’s Garden of Words.

The Medical word lists are
helpful to anyone involved in the
health sciences or the medical
profession, and include
categories in general medical
terms, diagnosis, anatomy, and
drugs.

The Scientific word lists are
divided into the categories of
general science, earth science,
life science, and physical science.
Each category is graded into four
levels of difficulty.

The Secretarial word lists
include commonly used real
estate, insurance, legal, commer-
cial, and accounting terms or-
ganized into four difficulty
levels.

For anyone who is a child at
heart, the list of Fairy Tale words
should prove irresistible. Taken
from Grimm’s and other fantasy
tales, these words will pique your
curiosity as well as enrich your
spelling skills.

A Child’s Garden of Words
gives the preschooler through
third grader (ages 5-9) a head
start in the development of word
visualization skills. These are the
words most often encountered in
beginning reading lessons, and
these lists offer a primer to the
main word lists found on the
standard Whole Brain Spelling
1)['()?_{]‘21]1].

A2-EDI Whole Brain Spel-

ling is available at most computer
stores or from SubLOGIC direct.
The A2-EDI requires 48K mem-
ory and either an Apple 11 Plus
or an Apple I1 with Applesoft in
ROM (a color monitor 1s also
recommended). Unless you
request otherwise, the main word
list will be included with each
program ordered. The disk price
is $34.95. For direct orders add
$1.50 for shipping and specify
UPS or first class mail. Illinois
residents add 5% sales tax.
SubLOGIC Communications Corp.
713 Edgebrook Drive
C }'mm/)(ugn 1. 61820
(217)359-8482

Scholastic
Aptitude Test
Package For Atari

Program Design has released
Preparing for the SAT for Atari
400 and 800 computers. The
package teaches students how to
take the Scholastic Aptitude Test
(SAT) and other aptitude and
intelligence tests, develops
pmblem solving skills, and pro-
vides practice in answering ques-
tions typically found on such
tests.

Preparing for the SAT consists
of six cassettes, a user’s manual,
and a copy of the booklet “Making
the Grade,” all packaged in a
special storage container. The six

cassettes are:

I'aking Aptitude Tests” — This
cassette explains the purpose of
standardized 1Q and aptitude
tests. It discusses some of the
false beliefs surrounding such
tests. It describes ways to improve
test-taking skills. And it presents
a strategy for answering those
questions that are most likely to
pay off with correct answers.
® “Vocabulary Builders I and I1”
— These two cassettes are de-
signed to help develop a student’s
vocabulary and to build skills
needed to answer synonym and
antonym questions.



YOUR MARKETPLACE FOR:

WE DEAL EXCLUSIVELY IN PRODUCTS
FOR THE ATARI (THE BEST) COMPUTER

@ 800 CogﬁeB1RWARE e Canyon Cllmber

800 Computer 48K $757
400 Computer 16K $288

810 Disk Drive $448
850 Interface $178
410 Recorder $ 78
MX80F T+ Printer $588
16K Ram module $ 69
32K Ram module $109 "
Graphics Tablet $260 § DONKEYS, J boulders and birds
10 Blank Disks $ 28 f§ dropping rocks try to stop you from
CLOWNS AND BALLOONS . . . an action-packed § Track Ball Controller s 63 [ reaching the top. A real challenge. Arcade
:lr:::lil: game that!ll make you want to Join the Pévcaim Disk Drive seag | quality. o
16K DISK or TAPE $26.90 DISK $26.90  TAPE $22.40
| SOFTWARE _' |
PAC MAN (cart.) $39.50
Centipede (cart.) $39.50
Microsoft Basic (D) 32K $79.10 %
Ghost Hunter (T) 16K $25.50 § landed and It's [t
Ali Baba (D) 32K $28.90 | your Job to save ?“’?P_ 1
% Rear Guard (T) 16K $17.90 | the clty. ool
lﬂl:scatl:ld lgrough mazes = Track Attack (D) 48K $26.90 § (If you &
no the Uungeans With | : 4.4 Threshold (D) 40K $33.90 § canll TOP RATE ~
T e |71 GORF (D) 16K Seto | ShEMATE

invisible monsters. Crypts of Terror (D,T) 16K $26.30 § QUALITY, HI-

" | choplifter (D) $31.40 | RES Graphics &
Wizard of Wm’ S LR

Sound. 16K TAPE /4

16K DISK ONLY Cactus League Baseball (D)40K 217.90 32K DISK | §
De Re Atari Book 17.90 '
335 10 Atari Games Book $13.90 326 S0
INTRUDER| 5200 58
Book Keeping Package (D) 40K $67.50
A secret research instal- Eastern Front (T,D) $25.40
AL DOmactad Do Bug Attack (T,D) 32K $26.90
purpose in life s to Pacific Coast Hwy (T,D) 16K  $26.90
desllrny all intruders. A Alien Swarm (T) 16K $26.90
major earthquake has idni : &
struck this region. The IIV:S:E:: {n.f.;;g.l'glim 48k ggégg This Is the
“hot room™ Is a 3 3 genuine FROGGER (5
st:laThlasI: Almalildown at Nautilus (T D) $20.20 game lhat - f‘#‘/‘
the installation is imminent! Your job is
to guide a repair robot into this area and ——Call or Write for you see in the arcadssb Made by the
avoid being caught by the mad robo- EREE same people that made Jawbreaker
s 16K (One of the top ten sellers.)
$26.90 TAPE ATAFIII PRODUCTS (;ATALOG 16K DISK OR TAPE
33] 40 DISK with hundreds of items $31.40
@ TO ORDER CALL TOLL FREE 800- 452-8013 EER WemaTin
CALL 503-683-5361
HOW TO ORDER: s r
o v TS SIS swehrs  gp, ., 2160 W. Liih Ave.
d here in USA. H hippi I f ; %
S e L i o ol SO L Bkcne, Oicgtn 97402
availability without notice. 1 4 « Atari is Trademark of Atari In¢
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® “Analogies” — This course
describes the common types of
analogies and provides practice
in analyzing and solving analogy
problems.

@ “Number Series” — This course
teaches students how to analyze
number series patterns and pro-
vides practice in number series
problems.

® “Quantitative Comparisons” —
This course reviews mathematics,
from elementary arithmetic
through algebra and plane geo-
metry, and provides practice in
solving the types of mathematics
problems found on standardized
tests.

With the exception of
“Number Series,” which is self-
testing, there is a test at the end
of each course.

Preparing for the SAT is avail-
able for use on Atari 400/800
computers with a memory of at
least 16K. It retails for $125.00
and is available from computer
stores and by mail from PDI
(shipping and handling charge
extra). Five of the package’s
courses — Vocabulary Builders I
and II, Analogies, Number
Series, and Quantitative
Comparisons — are also available
individually.

Program Design, Inc.

11 Idar Court

Greenwich, CT 06830

(203)661-8799

Hayes Stack
Smartmodem 1200

Hayes Microcomputer Products,
Inc. introduces the Hayes Stack
Smartmodem 1200, a Bell 212A
compatible modem that lets RS-
232C compatible computers or
terminals communicate over tele-
phone lines at 1200 bps.

The Smartmodem 1200 con-
nects directly to the telephone line
and an RS-232C port. It s
Llppm\cd by the FCC for direct
connection to any U.S. telephone
system for both pulse and Touch-

Tone dialing. Both types of
dialing may be combined in a
single command with pulse used,
for example, to access a PBX
board, and Touch-Tone used to
dial an outside number.

The Smartmodem 1200 is ac-
tually two modems in one; it oper-
ates at either 0-300 bps or 1200
bps. Itis an intelligent system that
executes user commands and re-
sponds with either decimal digit
or English word result codes. The
modem can be controlled by any
programming language, and it in-
cludes all circuitry for auto-dial
and auto-answer, thereby elimi-
nating the need for auxiliary
equipment and making the
Smartmodem 1200 a stand-alone
system.

Via an audio monitor, users
hear the progress of a call and are
alerted to wrong numbers and
busy signals. A simple repeat com-
mand causes the Smartmodem
1200 to automatically redial a
number. Indicator lights on the
modem’s front panel allow a
visual check of its operational
status.

Power-on default options are
controlled by the position of eight
switches, four of which can be
overridden by software com-
mands. Options include full or
half duplex, enable auto-answer,
and result code type. Unique
“Set” commands allow selection
and change of additional para-
meters such as dialing speed, es-
cape code character, .m(l number
of rings before the modem an-
swers a call.

The Smartmodem 1200 has a
two year limited warranty. In-
cluded with the Smartmodem
1200 unit are: a power pack, one
modular telephone cable to con-

nect the unit to the telephone, and
an owner’s manual. Suggested re-
tail price is $699.00.

The design permits other
H;l)-'cs components to be stacked
on top of the Smartmodem 1200.

Hayes Microcomputer Products, Inc.
5835 Peachtree Corners Easl
Norcross, GA 30092
(404)449-8791

The Cosmic
Balance For
Apple And Atari

Strategic Simulations Inc. has
introduced The Cosmic Balance,
one of the first four games in
their new Rapidfire line.

Each player assumes the
dual role of commander and
architect of a starship fleet. For a
ship of given size, the various
parameters and trade-offs in-
clude: engine (for power), drives
(for speed and maneuverability),
weapons (such as phasors, dis-
ruptor bolts, plasma torpedoes,
seeker missiles, and unmanned
fighter swarms), defense belts,
shields, transporters, and space
marines.

There is a crew efficiency
factor which affects the ability of
a ship in battle. Ships with greater
hull space have more room for
recreation, allowing for greater
crew morale and efficiency.

There is no best ship in this
game — only one designed with
optimum compromises (o suit a
player’s style of warfare.

A typical game can be played
in as little as ten minutes. With
either the two-player or solitaire
scenario, the semi-automated
graphics and rapid execution of
ship-to-ship combat are features
you'll use.

The Cosmic Balance sells for
$39.95. The game includes a
diskette, rule book, and player
aid cards. It is designed for the
48K Atari 400/800 computers
and for the 48K Apple II Plus,
Apple 111, or Apple II with




September 1982, lssue 28

COMPUTE!

209

Applesoft ROM card.

Strategic Stmulations Inc.

465 Fairchild Drive, Suite 108
Mountain View, CA 94043
(415)964-1353

Commodore
Bulletin Board

The Commodore Bulletin Board
System has been introduced to
turn a user’s PET or CBM into a
host communications system
capable of sending and receiving
messages, programs, SEQ and
WordPro files.

Developed by Steve Punter,
author of WordPro, the program
has several other features, in-
cluding user Log and daily usage
Log, formatted messages, op-
tional private messages and pro-
tected programs, optional
password sign-on, a bulletin
section, complete editing func-

tions, and more.
The system may be used in a

variety of .lppll(dll()n‘» such as a
program distribution service for
business or education, a general
message service for community
computer users, or a private
system for clientele or employee
communications.

The package comes with
sample bulletins and HELP files,
remote terminal programs, and a
28-page manual that includes
schematics for a simple telephone
answering device.

Commodore Business Machines Lid.
3370 Pharmacy Ave.

Agincourt, Ontario MIW 2K
(416)499-4292

Two VIC Games
From ComputerMat

ComputerMat has announced
two new arcade games for the

VIC-20 called Alien Invasion and
Snakeout. They run on the stan-
dard VIC-20 and include color,
graphics and sound.

Alien Invasion has 20 differ-
ent levels of play and lets you
move your laser into position to
defend against the invader forces
descending from space. Each
invader has a different point
value, and bonus points are
scored if you destroy the invading
forces in the correct order. An
invader game with a new twist.

Snakeout provides a slith-
ering snake that moves around
the screen to munch blocks for
points that appear at random.
The snake’s tail keeps gcl[mq
longer and will get you in the
end. Snakeout can be played by
one player, or two if you desire.
The tape also includes the game
Trapper as a bonus.

Each cassette is priced at
$9.95; all orders should include

TCE Presents

PROGRAM COMPUTER
HatheMagic
ANDROMEDA
DAVID MIDNIGHT HAGIC 1,
DELIUXE INVADERS ___
MOUSKATTACK

TIGERS IN THE SNOW _

Fall SOFTWARE Frenzy

i Ll
.Ahu\

ATARI |

A Warner cawwm:c«m T S

ga

1,
1
ZORK 1 1,
APPLE PANIC 1
APPLE SPICE _

BUG ATTACK
CRUSH CRUMBL CHOHP _
cYcLop
DISKHANAGER _
JAWBREAKERS
RASTER BLASTER __
SNAKE BYTE
TUMBLE BUGS
APPLE:] ATARI®] REGISTEFED TRADINARES Softwar

»

N"JNPJ’JN!JN-—-NMI’JMMM)J-—

5* ELEPHANT DISKS

55-5D %19.99/10

pS-DD $29.99/10
LIBRARY
DISK CASE

D-1 $33.99/10

$21.99 List 29.95 $2.99 ea.

SEND FOR A FREE CATALDOG SHOWING OUR FULL PRODUCT LINE
The COMPUTER EHRPRESS

E M-F 10 AM - 9 PH P.0. Box 569, Dept B8
Sat 10 AM - & PH Troy, MI 48099

ZT1= S28—155S4 FREE CATALOG

Add $2.00 for shipping. Ml residents add 4% tax. Money orders,
checks (allow 10 days) accepted. HMC/VISA accepted with card
% expir. date. Add $1.50 for C.0.D. Prices subject to change.

\‘!!IllIIIIIIIIIIIllllllllllllllllllllllllllllllll!!’H

800 (16K) cvevverreraereaenens A ey $649.00
400 16K ..
= 400 YOURS t0 32K OF 48K o.oorrvvverreeemene i

g i g 410 RECORDER g
e 810 DISK DRIVE ...coveevveneenrennene Pl e 449.00
+87.97 List 7.0 850 INTERFACE .....cccovverneene L 165.00
C.1TOH PROWRITER BI0MODEM ... ..cocin S arsetens L e 149.00
i il 825 PRINTER .covevvvrvereieseene e 575.00
il lieRropet il 481 ENTERTAINERKIT ...uvoreneenneereinesnenens ....79.00
o et 484 COMMUNICATORKIT ...veevevniirerresrnennes ..309.00
e PRINTERS — Atari, Epson, Smith Corona ....... CALL

Prices subject to change without notice.
Shipping extra. No tax out of state.
Ca. residents add appropriate taxes.

WE ARE AN AUTHORIZED ATARI SALES AND
SERVICE CENTER

o N
{ __ COMPUTERTIME, INC.
-

P.O. Box 216
Kentfield, CA 94914
CALL TOLL-FREE 800-227-2520
In California 800-772-4064
For product and price list: send $2.00 for shipping.
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$1.00 per order for shipping.

ComputerMat
Box 1664 Dept. P
Lake Havasu City, AZ 86403

12” Green Screen
Monitor From
Leading Edge

The new 12" green screen moni-
tor has a suggested retail of
$99.00. The 13 pound CRT
features a composite video signal
and a display format of 1920
characters (80 char. x 24 lines).
The dimensions are 40.0 cm (w)
x 28.5 ¢m (h) x 32.0 em (d).

Leading Edge has a one
year, no-questions-asked return/
replacement plan should the unit
fail.

Leading Edge Products, Inc.

225 Turnpike Street

Canton, MA 02021

(800)343-6833

EPYX Game On
ROM Cartridge
For The Atari

Alien Garden, a new strategy-
action game, has been released
by EPYX for the Atari 400/800.
As a hungry alien, the player
is challenged to survive in a world
thriving with enticing crystal life
forms. Some crystals are edible,
but others explode, killing the
player. To gain the most points,
the player must decide whether

to sting, avoid, or eat each type of

crystal. The faster he does, the
more rapidly his score increases.

A wealth of crystals —up to
19 unique species — complicate
the player’s survival. Nine skill
levels add to the challenge.

Alien Garden combines
joystick action with arcade-style
full color graphics and sound.
The player hears the shattering
and tinkling of crystals as they
grow, shrink, and explode before
his eyes.

Alien Garden is available on

ROM cartridge for the Atari 400/
800 for $39.95 from:

EPYX

P.O. Box 4247

Mountain View, CA 94040

Conferences
Scheduled For
Educators

EdCOM ’82 — the National
Computer Conference and Expo
for Educators — will be held
October 21-24, 1982 at the L. A.
Convention Center, Los Angeles,
California.
EdCOM '82 will feature over
200 seminars, workshops, dem-
onstrations, exhibits, and hun-
dreds of computers for in-depth
tutorials and hands-on sessions.
Presentation topics designed
for educators at all levels of ex-
pertise will include computer
aided instruction, administrative
uses, classroom management,
programming, research applica-
tions, authoring languages, liter-
acy, and more. All of these ses-
sions will be conducted by
nationally recognized profes-
sionals in the field of computer
education.
For more information
contact:
Javne Lal'ountain
EdCOM °82
2629 N. Scottsdale Road
Scoltsdale, AZ 85257

R ok sk ok ok ok ok

The Minnesota Educational
Computing Consortium (MECC(),
involved in the implementation
of instructional computing on a
local, regional, and statewide
basis, is sponsoring a conference
(MECC '82) to share a decade of
experience serving educators.
The conference, scheduled for
December 1 and 2, 1982 in Min-
neapolis, will be dedicated to
practical sessions directed at
educators involved in promoting
the use of computers in schools.
Sessions will cover in-service

training techniques, software and
hardware evaluations, classroom
teaching strategies and activities,
K-12 curricula planning, and
promotional events, including
computing contests for teachers
and students. Banquet sessions
will feature addresses by Steve
Jobs, Chairman of the Board

of Apple Computer, Inc. and
Roger Badeschar, President of
Atari, Inc.

In additon to the main
conference, one day pre- and
post-conference workshops will
be offered on Using Computers
in the Classroom, Advanced
Microcomputer Programming,
In-service Training Techniques,
and Courseware l)cvvlnpnu-m.
All conference activities and
workshops will provide partici-
pants with the ideas, instruction,
and materials to enhance instruc-
tional computing in their home
institutions. For more informa-
tion and registration forms,
Write:

MECC 82

252() Broadway Drive

St. Paul, MN 55113

The International
Software
Directory Goes
On-line

The International Software
Database is now available on-line
through Lockheed Dialog. As is
the hardcopy. itis fully searchable
by machine, operating system,
subject, vendor and price. And
now, with this on-line service
through Lockheed, it has full
text searching by key words in
any or all fields. This feature
helps you find the piece of soft-
ware \'()“ ]]CC(' LO run on lh(’
system you have and within the
budget allowed.

Lockheed Dialog is an inter-
national information retrieval
service making the software
database available to its subscrib-
ers. This database is updated




ECESSITIES
g iDR 'l I\l/l‘[: IIJ I oll
COMPUTER PL AFPFFPFLE anNnD ATARI
OWNERS CRT’S » PRINTERS ¢ TELEPRINTERS
APPLE DISK
The ultimate nibble copier v *NEW* *Low* *NEW*
ES AWAY 11 ey 59.95
’:;Satlt:mate copy utility DEC LAIOO DIABLO 3M WHISPER
SUPER DISK COPY Sore 24.95 Mle.ra_l qudf 53$u§gégszoaozc 3 m‘;’/ﬂé’f;{n
The ultimate mailing list atrix Frinter
o : s o TIME SHARE
it bl d iy CALL FOR PRICE! 630KSR S Comptisr Tarminal
BMC 12" COLOR MONITOR $289.95 DEC LA12D
ATARI 400 16K +289.95 LA 120 Replacement” 51649 00 ANADEX
NEW 9500/9501
ATARI (c) tte, (d)isk, (b)ool
STpEER s Olask, (e $1599.00 | “<1149.00 | $1125.00
TRICKY TUTORIALS #1-6ea TS (c) 14.95
EEetAMING #1 v (€) 19.95 CALL FOR OUR LOW PRICES ON
invitation to
PROGRAMMING #2 or #3 ea 29=7F (c) 20.95
S e rascipg 17095 . TELEVIDEO .DIABLO -DEC
o il ey T ) 16,95 . ANADEX .QUME -.T.I
13 k 1
e et e - TELETYPE .C.ITOH -3M
incredible
MICROSOFT BASIC 89— (d) 65.95
;I:E;Sd{l\gésﬂmfﬁl BR#T (d) 565.95 TOLL mEE (800] 854‘6028
COMFUTER FLACE SAVE ON MASTERCARD
P.D.Box &007-169 1698 Market St PREPAID REGUIRES
Redding, CA 96001 Ph: 916-221-1312 ORDERS ACCEPTED 15% DEPOSIT
e o e ot Thonl, oo wher T FOR ORDERING MICROMAIL
Stop i1n and u Mai1l order terms: Cashier’'s checlh or der . PO. B 3297
Sxces oo iiay el (a5 ineion s pensi 00 lalTimin R L INFORMATION santa An CA 92703
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Software Specials
25% DISCOUNT

ADVENTURE
INTERNATIONAL —
Preppie ............

K-BYTE—
K-Razy Shootout

Your Cost
3745
3705
3745

K-Razy Antiks 374

ROKLAN-—

Gorf

Wizard of Wor

SIRIUS -
Cyclod .. ..c..oo00:
Snake Byte ........

SYNAPSE -

Your Cost
Cass 187"
Disk 22

A Warmes r_amn-u rcations Compmv

ATARI 800"
16K $639
32K §718
48K 8797
= | ATARI 400"
/ 16K $269

$79
$439

iy
L]

16K Disk
16K Disk

297

2995
BRODERBUND —

Choplifter

Track Attack 32K Disk
David’s Midnight Magic Disk
Stellar Shuttle Cass or Disk

262(!
221’:
262(!
22-! 5

Disk

S 22%
48K Disk

2945
410 Program Recorder

810 Disk Drive .. 40K Disk 74%°

Apple Panic 48K Disk
Star Blazer . Disk

DATASOFT -
Text Wizard 32K Disk
Pacific Coast Hwy. Cass or Disk
Shooting Arcade Cass or Disk
Clowns & Balloons
16K Cass or Disk
Canyon Climber ... 16K Cass
16K Disk

LIK-—
Letter Perfect

ON-LINE SYSTEMS —

Frogger Cass or Disk
Ultima I Disk
Ultima Il .. Disk
Crossfire . .. Cass or Disk
Jawbreaker Cass or Disk

24K Disk

830 Modem

850 Interface .. .. .
16K Ram Module ... .
Intec 32K Ram Board
Intec 48K Ram Board
COMMODORE -~

VIC 20

Datasette

Disk Drive

Printer

Epson MX80/ MXIOO
Citoh Prowriter

2215
23“:’»

74%
22!’:
224

2245
lsrrl
2215

File Manager 800
Disk Manager
Nautilus ..
Slime
Protecter
Chicken
PRISM —
Galactic Chase .

32K Disk

32K Cass or Disk
16K Cass or Disk

32K Cass or Disk

16K Cass or Disk

16K Cass
16K Disk

2245
2245
2245
2245
2245

187°
2245

ORDERING INFORMATION: We accept VISA/MASTERCARD, Cashier Check, Money

Order, or Personal Check (Allow 14 days to clear). California residents add 6% Sales Tax.
SHIPPING INFORMATION: We ship All Orders UPS. ADD $2.00 for software orders

112*°  of any amount. Hardware orders add 2%.

CALL or WRITE for FREE CATALOG. All Atari Software at a 20% Discount.

262!)
297
44%
2241
2215

PORT 'N’
SOUND

S

ELECTRONICS

21999 Van Buren Street
Grand Terrace, CA 92324
(714) 783-0556
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continuously, thus keeping sub-
scribers up-to-date on new soft-
ware packages.

Tmprint Editions

1520 South College

Fort Collins, CO 80524

(303)482-5574

Professional
Software For
Commodore
Machines

Professional Software has in-
troduced four new software
packages:

— WordPro-ML (Multi-Lingual) is
designed specifically for the
Commodore 8000 series com-
puter. It gives the user access to
word processing in five languages
— English, German, French,
Spanish, and Italian. The user
can also switch back and forth

between languages without losing
the text in memory.

— WordPro-Mail List is designed
for mailing list applications on
Commodore computers and for
use in conjunction with WordPro
software. It includes a mini
WordPro text editor and permits
automatic entry, without re-
typing, of mailing lists already
stored on disk. Suggested retail
price is $195.

— InfoPro, for Commodore 8000
and 9000 series computers, has a
Super Scan feature for rapid
search of stored data for specific
information. It prints user-
defined reports with specific
formats and can create per-
sonalized letters or documents.
Suggested retail price is $295.

— The Administrator, for the Com-
modore 8032, links “master”
records to “transactional” records
and tracks transactional history.

ATTENTION

VIC-20
OWNERS

We have CHALLENGING GAMES
for your continuous enjoyment

A NEW LINE designed for VIC-20
at $14,95
® Chimp Chase
® Blasteroids
® Cosmic Crusader

at $16.95
® Ultimate Tank *

® Cosmic Crystals

Prices plus $1.50 for shipping
Check, money order, VISA, MASTERCARD

* Requires 3K or 8K expander

LITTLE WIZARD DISTRIBUTING
622 North Broadway, #301
Milwaukee, Wisconsin 53202

(414) 273-5460

[tincludes a mailing list label
print option and a Report Gener-
ator. Suggested retail price is
£595.

P?'Qﬁ’.\‘.\irmuf Software, Inc.

51 Fremont Street

Needham, MA 02194

(617)444-5224

Computer
T-Shirts

50% Cotton
50% Polyester

Yellow
Blue
Tan

[ ]
Small
Medium
Large
Ex-Large

C‘;mli’uter Hotshol‘ =
7 @»1 :

1;‘()
=99 £l

| 1
,\ . [ d
Checks ! l‘ ).
Only ] el
5 mput
lllinois residents e My co

=) -
add 5% salestax  Love Me. U
5100 Postoge and Handling

The Paper Tiger

707 S Sixth. Lando Ploce Mall
Champaign. lllinois 61820

Computer
Programming
Contest

The American Heart Association,
Greater Boston Division, is taking
anew approach to heart health
education — an electronic ap-
proach. The American Heart
Association, in conjunction with
Classroom Computer News, has
announced a “Heart Health
Computer Programming Con-
test” to solicit the development of
programs on health education
for eventual national distribution
to schools.

Programs should be aimed
at an elementary, junior high, or
high school audience, and should
deal with ways in which heart
disease can be prevented. The
Surgeon General of the United
States has recommended preven-
tion of heart disease as a national
priority, and the Heart Associa-
tion has started its campaign to
educate youngsters about the
importance of good habits early




APPLE SPEAKS
INTELLIGENTLY!

The people who dared to teach Atari to talk are again For Atari users,

challenging the microcomputer establishment with the the VOICEBOX for

VOICEBOX Speech Synthesizer for Apple. This low cost intel- 16K and up Atari

ligent peripheral can speak thousands of words unassisted, plugs directly into the

generated directly from its firmware ROM dictionary lo- serial port. No extra cables are

cated on its plug-in card. This means that speech, with needed and no speaker is needed since the speech comes
variable intonation and speed, can be used in any of your directly over your TV monitor. This unit has all speech syn-
apple programs without ever having to bother loading a thesis features except singing and firmware ROM.

_disk. And, in case you want to exqand your dictionary to AL-3001 VOICEROX for Apple. With firmware ROM, singing
include ynusuql words or words in foreign languages, you capability and speaker $215.00

can easily define them with our 64 phonemles and store AL-3501 VOICEBOX for Apple. Without firmware ROM,
lhem by the Ihousor*d§ on one of the six special dictionaries singing capability and speaker $139.00

provided for on our disk. AL-4001 Speaker for AL-3501 (the AL-3501 will also work
In addition your VOICEBOX for Apple can be easily coded fo with any other speaker) $15.00

sing on key with uniform barlengths and you can store AL-5001 VOICEBOX for Atari  $169.00

(record) your songs on disk, retrieving and modifying sec- All mail crders are on a 10 day moneyback guarantee if
tions whenever you want. With the disk system, you'll also you're not completely satisfied. When ordering enclose
enjoy an educational random sentence generator and check or money-crder or state VISA or MASTERCARD num-
graphic speech animation! The VOICEBOX for Apple will ber. Send mail orders to

runon 32K Apple Il with Applesoft or Apple Il Plus systems

THE ALIEN GROUP Telepk d
equipped with sixteen-sector disk drives. VOICEBOX for 27 West 23rd Street ?rrcmi ?BWE;\}\ET?&?&
Apple comes with loudspeaker and disk. The Alien Group Deot. CU-3 New Vark fiiae

also mnkqs a less expensive VOICEBOX for Apple with all New York, New York 10010 (212) 924-5546
features (including expandable disk dictionary), but ex-

cluding firmware ROM and singing capability. Speaker is ALSO AVAILABLE AT LEADING COMPUTER STORES
optional on this unit. THROUGHOUT THE WORLD.

Retail Discount E M TARI Retail Discount

Crosstire $ 2995 § 21.00 Bug Attack (d) (1) $2995 $21.00
Cannonball Blitz 3495 25.00 Crossfire (d) (1) 2995 2100,
Mouskattack 3495 25.00 S Deadline (d) 4995 36.00
Bandits 3295 2500 K3l Rotail _ Discount o Megalegs (1) 3495, 2500
Lemmings 2995 2100 i Ghost Hunter (d) 3485 2500
A2-FS 1 05 100 g Vi e M TRS- Pacttan (c) 29 3300
AP-PBI (Pinball) 2095 2100 pocio 35000 27500 Centipede (c) 4495 3300
Goldrush 3495 2500 paiirerce 15000 10000 Atack Force (d) $ 19.95 § 16.00 Tumble Bugs (d) 2995 2100
Deadline 4995  36.00 Supersort 25000 17500 Galaxy Invasion (1) 1595 12.00 Action Quest (d) (1) 2995 21.00
Eliminator 2495 18.00 SpellStar 25000 175.00 Invasion Orion (d) (1) 2495 18.00 Battle Trek (d) 3995 29.00
Raster Blaster 2985 21.00 (o gmacter 15000 10000 Sorcerer of Siva (d) (t) 2995 2200 Star Warrior (1) 3995 29,00
PFS 12500 90.00 CalcStar 20500 190.00 Rescue at Rigel (d) (1) 2995 2200 SCRAM. (1) 2495 18.00
0.B. Master 229.00 16500 gocic compiler 39500 20500 Crush, Crumble & Chomp (d) (1) 2995 2200 |nvasion Orion (d) (1) 2495 18.00
T.G. Game Paddles 3900 29.00 Basic - 80 350'00 250.00 Hellfire Warrior (d) (1) 39.95 29.00 Survival/Adventure (1) 2495 18.00
T.G. Joystick 59.00 44.00 dBase Il FUUIDU sop0p Galactic Tr_ader () 1495 1100 Personal Finance Management 7400 54.00
Visicalc 3.3 250.00 190.00 SuperCalc 265.00 22500 Galactic Trilogy (d) 3995 29.00 Jawbreaker (d) (1) 2995 2100
Frogger 3495 2500 @oovam Dorian - : [ Le Stick 39.95 29.00 Frogger (d) 3495 2500

The Joyport 7495 5400 oo bavanle 100000 72000 Sargan i (1 2995 2100 Raster Blaster (d) 2995 2100

Snack Attack 2995 2100 qobom Dorian - Battle of Shiloh (t) 2495 18.00 Apple Panic (d) 2995 2100
Gorgon 39.95 2900 ..0unts Receivable 100000 72000  igers in the Snow (1) 2495 18.00 Text Wizard (d) 9995 7500
Hi-Res Adv =2 Wiz and Princess 32.95 24.00 Flight Simulator (1) 2500 19.00 Match Racers (d) 2995 2100
Hi-Res Adv =1 Mission Astercid  19.95 14.00 IBM Relail  Discount Alien Armada (d) 1895 14.00 Visicalc (d) 250,00 195.00
Hi-Res Adv =5 Time Zone 9885 7200 Adventures’ 1-12 (Gold Edition) (1) 100.00  75.00 Hi-Res Adv Wiz and Princess (d) (1)32.95  24.00
David's Midnight Magic 3485 2500 Temple of Apshai $ 3995 § 29.00 Star Raiders (c) 4995 3600
The Home Accountant 7400 5400 The Home Accountant Plus 150.00 SUPER SPECIALS Asteroids (¢) 4495 3300
Apple Panic 2995 2100 Mathemagic 89.95 Zenith 12" Green Monitor $120.00 K-Razy Shootout (c) 49.95 3600
Bug Attack 2995 2100 IBM Joysticks 64.95 ] Intec 32K Board (Atari) $85.00 Midway Campaign (t) 16.00 12.00
Magic Window 9995 7200 Visicalc 200.00 L = Crush, Crumble and Chomp (1) 2995 2100
Super Text Ii 150.00 100.00 Visicalc/256 K 250.00 T=Cassette Canyon Climber (d) - 2995 2100
Visitrend/Visiplot 300.00 240.00 Deadiine 49.95 D=Disk

Castle Wollenstein 2000 2100 SuperCalc 28500 220, CrCarridge

MANY MORE PROGRAMS AVAILABLE m=={  VISA AND MASTERCARD ACCEPTED [--]

WRITE OR CALL FOR FREE CATALOG

TERMS: Send check or money order - P
for total purchase price, plus $2.00 STROM .~ 43503.‘;90“:0;8“09;%

for shipping. MI residents add 4% P.0! Boix 197« *'ETEMSINC, INCLUDE CARD NUMBER
tax. C.0.D. accepted. Plymouth, Mi. 48170 AND EXPIRATION DATE WITH

A : CREDIT CARD ORDERS.
i (313) 455-8022 INCLUDE TYPE OF COMPUTER.
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in life.

The best program entry has
the potential to receive $1500.00;
11 other entries may receive
$500.00. Programs are to be
written in BASIC language to
run on the Apple, Atari, TRS-80,
Texas Instruments or the Com-
modore PET Microcomputers.
All entries must be received by
January 31, 1983. A panel of
computer and education experts
will act as judges and will reach a
decision by Spring 1983.

For further information,
write before December 1, 1982 to:

Heart Health Computer

Programming Contest

American Heart Association

Greater Boston Division

33 Fourth Avenue

Needham, MA 02194

Apple Software
For Children

Three software programs for use
in the home by children three to
I3 have been introduced by The
Learning Company.

The new, interactive pro-
grams — Bumble Games, Bumble
Plot, and Juggles’ Rainbow —
were developed for use on Apple
personal computers. The learn-
ing programs use color graphics
and music to encourage partici-
pation by children and parents.

The new programs are.addi-
tions to The Learning Company’s
“Building Blocks” software. The
building block structure of the
programs guides children
through progressively more
difficult learning games.

Bumble Games is a set of six
colorful number games guided
by Bumble, a creature from the
planet Furrin. These games help
children from four to ten learn
how to describe locations on a
map, to understand charts and
graphs, and to do basic computer
graphics. Children also learn
basic math skills from the pro-
gram. Its U.S. price is $60.

Bumble Plot also features the

Bumble character and is a set of
five games using skills learned in
Bumble Games. It expands the
child’s learning experience by
using negative and positive num-
bers. Children from eight to 13
are asked to identify and pair
numbers, read a sonar map, and
draw on the screen using the
game’s computer graphics. The
U.S. price is $60.

Juggles’ Rainbow introduces
children from three to six to
prereading skills and gives them
a basic understanding of com-
puters. Children learn the con-
cepts of above/below and left/
right as they generate patterns
with pl(l\[ul colorful graphics
and music. They also work with
lines and circles that help them
identify the letters P, D, B and Q,
the most difficult in the alphabet.
The U.S. price is $45.

% ok & ok k% ok

The first two offerings in a
family of “Discovery Tool”
microcomputer software pro-
grams for use by children from
six to 13 have also been intro-
duced by The Learning Com-
pany. The two programs — Ger-
trude’s Puzzles and Rocky’s Boots
—were developed for use on
Apple personal computers.

“Discovery Tool” software
features an animated graphics
editor that allows children to-
create animated objects and
move through many connecting
rooms via the computer screen.
The proprietary software pro-
vides continuous, interactive
feedback and enables players to
create new shapes and colors,
draw new characters, and even
devise whole new games.

The programs stress logical
thinking and help C\[)dl]d a
child’s potential for creative
thinking. The programs can be
enjoyed by those as young as
four and are challenging even to
adults.

Gertrude’s Puzzles features
Gertrude the Go-Getter Goose, a

labyrinth of rooms, and objects
of various shapes and colors. By
moving Puzzle Pieces players
learn to form color and shape
patterns. The pmgressn ely
lellengmg puzzles inv olve think-
ing about the colors and shapes
of the pieces on the screen. To
begin each puzzle, Gertrude flies
off and returns with a new set of
shapes. The games help children
develop reasoning skills and
learn to solve problems with
incomplete information by
analyzing what they see.

Rocky’s Boots challenqeq
players to build point-scoring
logic machines in an arcade game
setting. Players build machines
with conventional logic symbols
for and, or, not and flip ~flop. While
building, they learn about the
basics of computer circuits. The
object of the game is to build the
most efficient machines.

The U.S. price of each pro-
gram is $75.

The Learning Com frany

4370 Alpine Road

Portola Valley, CA 94025

(415)851-3160

Disk Based
Data Manager

MicroSpec Ltd. has released its
disk Data Manager for the Com-
modore VIC-20. It is a com-
prehensive data management
system that allows users to define
and manage their own data base
and record entries on diskette.
The system’s menu includes:

— Create a File builds the data base
and creates a description file on
the disk.

— Add a Record allows entry of
records to the disk.

— Delete a Record deletes records
from the file and makes the
record’s space available to the
user.

— Change a Record allows the user
to change or edit any previously
entered record.

— Browse Through the File allows




2.50 min. shipping

SOFTWARE STREET

3392 Clipper Drive

Chino, CA 91710
(714) 591-3061

PAC-MAN.........cccciviriirinnn 3295 BOOKKEEPERKIT............ 189.00 PACIFIC COAST HIGHWAY.21.21 (C) 4005, s hiniatorensn i
CENTIPEDE................ 3295 BOOKKEEPER...........c...... 115.00 2546 (D)  800.....

CAVERNS OF MARS........29.00 ATARI SPEED READING... 59.00 ZORK 1 & e cipomstns 33.96 ea.

STAR RAIDERS....... .. 3295 MY FIRST ALPHABET....... 27.95 MISSILE COMMAND.............. 28.00 BLANK DISKS (10)
ASTEROIDS.................... 2800 CANYON CLIMBERS.....21.21 (C) K-RAZY SHOOTOUT. . 3495 AXIOM IMP4QAA180
MICROSOFT BASIC......... 75.95 25.46 (D) K—STAR PATROL.... _ 3495  COLUMN IMPACT..... 499.00
MACRO ASSEMBLER..... 76,50 CRANSTON MANOR........ 24.95 K-RAZY KRITTERS 34.95

ENTERTAINER........... ... 79.00 DEADLINE.......cccccci. 39.00 K-RAZY ANTIKS. 34.95 )k

MICROTEK 32K AXIOM 80 COLUMN THRESHOLD 29.95

BOARDS ....9900 IMPACT PRINTER........ 299.00 ATARI

PRICES ARE SUBJECT TO CHANGE.
ABOVE ARE PREPAID PRICES.

-
E.._m

ATARI IS A REGISTERED TRADEMARK.

WE ALSO CARRY PERCOM SYSTEMS AND MUCH MORE!

-WE REGRET —

WE CAN NO LONGER
LIST ALL OF OUR PRICES

(that's how close we
cut our margins).

But we still have
great deals:

COMMODORE 8032
$1068.00

And we now have a mega-
value catalog for just a
dollar. Call or write today.

PHILADELPHIA
COMPUTER
DISCOUNT

P.0. Box 170
St. Davids, PA 19087

(218) 687-8540

MAIL ORDER PHONE
1-800-345-12389

strated.

chin 400 illu o
rg:mes. tapes, and Atari S pmgmmmers reh?f. "615.95
movies. .$289.00 oM de for VIC20--- - - r game car-

400 h computer - S $75.00 g\:"_lo Hore 1901 Avengﬁ _9 .... $22.50
: 410 togram recofd - COT idge for VlC'20 ..... oty expaﬂder
Mar:_l 4 > fsxaf Raiders gaﬂ"‘ff _..$40.00 N dore 111 1823 "“ _______ 391.50
A% cartridge . game 6.00 rridge for V! - “Assoc. Utra S\m:n
AranA0RZEBC N TE T s $3 ‘00 ComP dge for VIC-20-- - ¢ b
cartridge «-- - mmer kit .-+ $56. rtr et |
tari CX433 progra pwgrams-

VIC-20 home O™ ¢500.00 "
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the user to scan or sequentially
review the records in the data
base.
— Search the File allows the user to
search the data base and display
specific records on the screen
according to user criteria.
— Print the File allows users to
print a hardcopy report ac-
cording to their own specifica-
tions. The order, limit, number
of fields, field position, and
optional totals by numeric fields
may be specified.
— Exit saves the binary record key
map and returns to BASIC.

The system will store up to
1200 records on a single disk.
Any record can be retrieved and
displayed directly without having
to read any intervening records.
The system requires a minimum
of 8K free memory to operate.
The Disk Data Manager System
sells for $59.95, complete with
documentation and a storage
binder. MicroSpec Ltd. also
offers the system on any Com-
modore CBM or PET, the new
Commodore 64, the Atari 800,
the Apple I, and the IBM Per-
sonal Computer.

MicroSpec Ltd.

2905 Ports O’Call Court

Plano, TX 75075

(214)867-1333

Mathematics
Review For
Standardized Tests

Program Design has released
Quantitative Comparisons for Atari
400 and 800 computers. This
course prepares students for the
type of math problems commonly
found on the Scholastic Aptitude
Test (SAT) and on other aptitude
and intelligence tests. It reviews
the principles that form the basis
of mathematics from beginning
arithmetic through elementary
algebra and plane geometry.

Many of the mathematics
questions found on standardized
tests ask test-takers to compare
two quantities or mathematical
expressions, and indicate which
of the two is greater. There are
four possible answers:
I. Quantity A is larger than
Quantity B
2. Quantity B is larger than
Quantity A
3. Quantity A equals Quantity B
4. Which quantity is larger cannot
be determined from the informa-
tion given

The questions in Quantitative
Comparisons are presented in this
format. The course includes

seven lessons and a final test.

Each lesson tests a person’s knowl-

edge in one or more mathematical

areas:

Lesson 1 — Numbers and
Arithmetic

Lesson 2 — Roots and Exponents

Lesson 3 — Fractions

Lesson 4 — Decimals and Percent

Lesson 5 — Angles and Plane
Geometry

Lesson 6 — Algebra

Lesson 7 — Graphs and Units of
Measurement

The course includes a booklet
that contains explanations of the
various types of problems. For
example, here is a typical problem
from Quantitative Comparisons:

Which is bigger?

A B
6.5% 65/100
I. Ais larger than B
1. B s larger than A
3. A equals B
4. Can’t determine

The answer 1s 2: B is bigger
than A. If the student doesn’t
understand the problem, he or
she is told to turn to Explanations
46 and 47 in the booklet, which
state “A percent is a fraction with
a denominator of 100" and “To
write a fraction as a percent,
change the fraction to a decimal.

-¢§- VANTEC 80

The COMPLETE 80 COLUMN VIDEO Board
with HIGH RESOLUTION GRAPHICS
CAPABILITY for your APPLE.

Atlast...a complete video board foryour Apple |l or Apple
lI+ microcomputer. No longer are “Soft Switches, Lower
case Eproms” and low quality graphics necessary. By

mixing the 80 column video directly onto the normal video
output, either high resolution graphics, low resolution
graphics or 40 column text may be combined with the
80 column display.

Save $90 on Introductory Special. .. . (List $389). ... $299*
RC Electronics Inc.
5386 Hollister Ave., #D, Santa Barbara, CA 93111
(805) 968-6614

Dealer Inquiries Invited

e The VANTEC 80 is the only board that can overlay an 80
character display on the normal Apple video.

e Software switching between 80 & 40 character displays.

® Mix High Res or Lo Res graphics with the 80 character
text display.

e Upper and lower case characters with shift mod provided.
e Flashing or inverted block video cursor.
e Apple-soft, Apple Pascal and Z80 Softcard® compatable.

*Special Introductory Pricing available for systems purchased before Nov. 30,
1982. Credit card orders add 3%. California orders add 6% sales tax.
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~ATARI

[ament) | 800 COMPUTER (16K) ....... $635.00
() 800 COMPUTER (48K) ........ $724.00
© 5 | 400 COMPUTER (16K) ........ $265.00
o & | 410 PROGRAM RECORDER ... $74.00
O o | 810DISKDRIVE ............... $429.00
S #

NEC 8023A-C PRINTER ....... $475.00
PERCOM D/D DISK DRIVE .... $589.00

AXIOM GP-100 PTR ..... $269.95 AXIOM IMP-4 PTR ...... $489.95

tiiit‘li‘i‘l#iiii’liii‘lﬁi*i

ENTERTAINER ........... 32K RAM (INTEC) ....... $89.95
EDUCATOR .............. 32K RAM (MICROTEK) . $99.95
PROGRAMMER .......... 32K RAM (MOSAIC) .... $118.95
COMMUNICATOR ... 48K RAM (INTEC) ....... $189.95
BOOKKEEPER (KIT) TYPE'NTALK ........... §319.00

ATARI SOFTWARE

»
»
¥
3
»
»
5
»
¥
Iy
»
»
»
¥
»
x
»
»
5
k'
»
¥
¥
¥
» =
"y ADVENTURE INTERNATIONAL GEBELLI 3
Adventures 1,2&3 (D) ...... $28.95 Andromeda(D) ............ 524.95 1™
bl Adventures 4,546 (D) . $28.95 Pathfinder(D) ............. $24.95
Ed Adventures7,8&9 (D) . $28.95 MatchRacers(D) ....... ...$20.95 [
"y Adventures 10,11 & 12(0] 28.95 Dr. Goodcodes Cavern (D) ...520.95 E3
StarTrek3.5(D) .. ... $17.95
td Rear Guard (BN AR AR e $17.95 Izr:;a(ig)u ________ ve.....52805 »
™ Adventures 1-12 Each (C) .- $1495 Zo (D) ..ol s 52895 b
» gountamEShool f:(é)) verrasees 511 gg Deadiine (D) ....... ...$3595 R3
alactic Empire i . 3514
A4 Galactic Trader (C) ......... $14.95 IN-HOME SOFTWARE .
- e *
[ Wi .
P ARX Intriidec (D) T o e *
Eastern Front 1941 (C/D) .... $22.95
L]  Extended Fig-Forth (C) ......$29.95 LK *
L] Avalanche (C) cv....816.95 |etterPerfect(D) .......... 95 R
» Outlaw/Howitzer (C) ........S$16.95 Mail Merge/Utility (D) ........ $20.95 B4
DataPerfect(D) ............ $78.95
td ATARIINCORPORATED ON-LINE ¥
£y Microsoft Basic(D) ......... $65.95 = . . ¥
M Macro Assem. & Editor (D) ... $65.95 HIRESWiz& Princess (D) ... $23.95 |
. Assembler Editor (R) ........ $44.95 g' F‘Ef M(léﬁg;ﬂ Asteroids (D) -g%-gg %
Basic Cartridge(R) ......... .95 rossfire (C/D) - .. .......... A
¥ Pac‘Man (E)g {. ‘) ___________ 5533_95 Mousekattack (D) .......... $24.95 9
Centipede (R) . v.......33205 Jawbreaker(C/D) .......... $20.95
bd Caverns of Mars (o]} Ll $28.95 Frogger(C/D) .............$24.95 Rd
&4 Missile Command (H) ‘‘‘‘‘‘‘ $26.95 Ln(eshﬂg ;U) eessuasaaien. ggggg =
I"l Star Raiders (R) . ... 53295 ma siircieieie psie i et it .
M Asteroids (R) ‘g2g95 Uttimall(D) ............... $43.95 g
ConversallonalLang Ea. (C) .$43.95 QUALITY SOFTWARE *
&4  Music Composer (R) ........ $30.95  AjiBaba & 40 Thieves (D) ....523.95 [
b SuperBreakout(R) .........$2695 QSForth(D) .............. $58.95 [
[ Computer Chess (R) ........ $26.95 Starbase Hyperion (D) .......S$16.95
x My First Alphabet (D) ........ $25.50 Fastgammon(C) ...... $14.95 :
'y AUTOMATED SIMULATIONS STRATEGIC SIMULATIONS ¥
Invasion Orion (C/D) . .$17.95 The Shattered Alliance (D) ... $28.95
A Rescue At Rigel (C/D) ....... $20.95 Tigers In The Snow (C/D) ....$28.95 EA
L] Crush Crumble & Ch. (C/D) ... $20.95 Battleof Shioh(C/D) .. ...$28.95 »
Temple of Apshai (C/D) ...... $28.95 FTW
M Ricochet (CD) . ....... .. .§14.95 ﬁ:{,’fﬁfﬁég, AR 52095 M
hd StarWarrior (CD) ........ . $28.95 Dodge Racer (C D) ... ...$20.95 hd
£l Datestonesof Ryn(C/D) ..... $14.95 Chicken (C/D - $2095 F¥
D ‘e Eve (D 50,95 icken ( )it v e L
$9 Dragon'sEye(D) ...........§ File Manager 800 . .......... 57295 M4
8d AVALONHILL SYNCRO »
bl Empire of Overmind (D) ...%2495 AlenHell(D) ........ ... 51495 ¥
I Dnieper River Line (D) .$2095 MazeofDeath(D) ..........514.95
VoyageriD) i . e s $17.95 MarTesoro(D) ............$17.95 B4
A Galaxy(D) ............ ...817.95 ysa 3
b4 B-1Nuclear Bomber (C) ..... $11.95  3.D Supergraphics (C/D) .....$28.95 [
P LordsofKarma(C) .........$14.95 synival Adventure (C/D) .....517.95
Guns of Fort Defiance (C) ....$14.95 AtariWord (D) ............. 43.95 |
bd Computer Stocks & Bonds (D) . $15.95 »
¥ MISCELLANEOUS SOFTWARE X
¥ BRODERBUND SOFTWARE Action Quest(CD) .......... $20.95
Apple Panic (D) .. P .$20.95 BugAttack(CD) ........... $20.95 Rd
Rd StarBlazer(D) ............. $22.95 GalacticChase (D) ..... ... 52095 FY
by TrackAttack (D) ............ $20.95 Kayos(CD) ............... $24.95 »
» Davids Midnight Magic (D) . ... $24.95 K-razy Shootout (Fi) ......... $35.95
Megalegs (C) . vee.....52495 R4
bd EDU-WAARE POOLLSHE) oo o cniriaimiantis $24.95 %
'Y Compu-Read(D) ........... $20.95 RasterBlaster(D) .......... $20.95 ¥
» Compu-Math Frac. (D) ....... $28.95 Warlocks Revenge (D) ....... $24.95
¥ Compu-Math Dec. (D) ....... $28.95 Visicalc(D) .............. $189.95 R
¥

-CBM SOFTWARE:

D = DISK C = CASSETTE R = ROM (CARTRIDGE)
THE ABOVE PRICES ARE FOR PREPAID ORDERS
WRITE FOR FREE CATALOG: INDICATE APPLE OR ATARI

Add $2.00 Shipping per software order. Hardware
c 0 s M l c Shipping. call for cast. Calil. residents add 6% %
sales fax. Cashiers Checks or Money Orders filled
same day. Personal checks require 2 weeks 10
T clear. Master Card and Visa OK for software only,
UNLIMITED 2dd 3% surcharge. Include card no., expiration

date and signature

ORDER LINES OPEN

SEVEN DAYS 8 am - 9 pm (714) 861'1265

228 N. PROSPECTORS RD.  appi i5 A TRADEMARK OF APPLE COMPUTER, INC
£ DIAMOND BAR, CA. 91765 ATARI IS A TRADEMARK OF ATARI NG
¥ % % % % NNk NN N NN NN

KKK KK

LB R R R E SRR S

\ PUBLICATIONS:
CBM User Guide .. ..... 795
CBM Basic 4.0 Ref Manual .. 995
CBM Disk Manual < 1295

CBM Printer Manual

MOS Hardware Manual

MOS Programming Manual .
The PET Revealed ..... .

Library of PET Subroutines vieie 19195
Commodore Software Encyclopedia . .. . Ve ee 9185

CBM Programmer's Reference Manual

CBM EQUIPMENT:

CBM 4016 CPU (40 Col Screen 16K RAM) 790 00
CBM 4032 CPU (40 Col Screen. 32K RAM) . .. 99000
CBM 8032 CPU (80 Col Screen, 32K RAM) . 1090 00
CBM 8096 CPU (80 Col Screen. 96K RAM) 1590 00
CBM Micro Mainframe (Super PET) 1690 00
CBM 2031 Single Disk Drive (170K per 5« Diskette) . . 57000
CBM 4040 Dual Disk Drive (170K per 5'. Diskette) ... 99000
CBM 8050 Dual Disk Drive (*. Meg per 5'« Diskette) . 1340 00
CBM 4022 Tractor Feed Printer
CBM C2N Cassette Deck (New Style) . .
CBM CPU/IEEE Cable
CBM IEEE/IEEE Cable S piepate
B8023P Dot Matrix Printer (136 Col . 150 CPS) . .
Tally 8024-7 (7x7 Matnix) Printer
Tally 8024-9 (7x9 Matrix) Printer . . .
B8300P Letter Quality Printer (40 CPS) 1790 00
VIC EQUIPMENT:
VIC 20 (Includes RF Modulator) ...............255.00
VIC Single Disk Drive (170K per 5% D»skeﬂe] oi
VIC Joystick . . . : .
VIC Modem. .
VIC 8K Memory Expander 7%
VIC Super Expander
VIC 3K Memory Expander . .
VIC 2 Player Game Paddles .
VIC 1515 Graphic Printer , ...
VIC SOFTWARE:
VT 106A Recreation Six Pack (Cassette)
Includes Car Chase. Blue Meanies.
Space Math. Slither/Super Slither,
Biorythm Capability
VT 107A Home Utlity Six Pack (Cassette)
Includes Personal Finance 1, Personal Finance Il
VIC Typewriter. Expense Calendar.
Loan & Mortgage Calculator. Home Inventory
VIC 1901 Vic Super Alien (Cartridge)
VIC 1904 Super Lander (Cartridge)
VIC 1908 Draw Poker (Cartridge)
AMOK (Cassette)
VIC Avengers (Cartridge)
Snakman (Cassette)

COMING SOON:
Wordcraft 80 Wordprocessor . More VIC Peripherals and Software
Word pro 4+ Wordprocessor . . CBM 8250 Dual Disk Drive

0OZZ Data Base System . . Data Acquisition and Control Devices
Visicale . .... Ultimax

Tax Preparation System Commodore 64

Dow Jones Portfolio . . More VIC Software: Gorf.

The Manager . Omega Race, Wizard of Wor

All Items Insured

COD - UPS

Prepaid Orders Shipped Free

In Stock Items Shipped Within 48 Hours

MASTERCHARGE OR VISA ADD 3%
GA RESIDENTS ADD 4% SALES TAX

MART

P.O. Box 77286
Allanta. Ga. 30357

404-981_-59_39

“CALL ABOUT
SUPPLIES”
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Move the decimal point two
places to the right. Add the per-
cent symbol.” Each statement is
followed by mathematical equa-
tions Illuslra[mg the pr mupl(‘

For every problem in the
course, the number of the rele-
vant explanation will appear on
the TV monitor if the person
fails in three attempts to correctly
answer the problem. In Lessons
2 through 7, he or she can also
learn the number of the relevant
explanation by requesting a
“hint.”

Quantitative Comparisons is
for use on Atari 400/800 com-
puters with a memory of at least
16K. It retails for $19.95 (cassette)
or $26.50 (disk) and is available
from computer stores and by
mail from PDI (shipping and
handling charge extra).

Program Design, Inc.

11 Idar Court

Greenwich, CT 06830

(203)661-8799

IDS Introduces
Microprism Printer

The new Microprism dot-matrix
printer from Integral Data Sys-
tems, Inc. offers print quality
approaching that of a daisy-wheel
printer at a lower price than has
previously been available. It
provides higher quality output

without extra printer features.
The high speed and graphics
capabilities of a dot-matrix print-
er have been combined with the
print quality approaching that of
a daisy-wheel. IDS calls this print-

ing technique Maisey. Maisey
describes a dot-matrix printer
which can pr int correspondence-
quality text in a single pass.
Standard Microprism printer
features include: Dotplot
graphics, serial RS232 and Cen-
tronics-compatible parallel inter-
face, automatic line buffering
with 1400 bytes standard, 75 cps
in correspondence-quality and
110 cps in high-speed data mode,
and Maisey (dot-matrix printing
of correspondence (|udlil\ text in
a single pass). Microprism is
priced at $799.
Integral Data Systems, Inc.
Milford, NH 03055
(603)673-9100/(800)258-1386

Sterling Swift
Intfroduces
DIAL-A-COMMAND

The Apple 11 DIAL-A-
COMMAND, a two-sided com-

THE MONKEY WRENCH™ FORATARI

A BASIC and machine language
programmers aid for 800 users.
Plugs into right slot and works
with ATARI BASIC. Adds 9 new
direct mode commands in-
cluding auto fine numbering,
delete lines, change margins,
memory test, renumber BASIC,
hex/dec conversion, cursor ex-
change, and machine language
monitor.
The monitor contains 15 commands used to interact with
the 6502. Some are display memorylregisters, disassem-
ble, hunt, compare, hex/dec convert, transfer memory, and
printer set/clear. Uses screen editing.
CASSETTE BASED MACRO
&as“ ASSEMBLER/EDITOR
“The Compatible Assembler/Editor”
© Macros, Conditional Assembly, String search andfor
replace, standard mnemonics, (Ex: LDA (LABLE), Y)
© Long labels, MOVE, COPY, AUTO, DELETE, PUT, GET, etc.
EPROMS — HIGH QUALITY, NOT JUNK

Use with PET, APPLE, ATARI, SYM, AIM, etc. 450 ns. $6.50
for 2716, $12.50 for 2532.

$49.95

ASTENN) 0w

EPROM PROGRAMMER
FOR PET AND ATARI COMPUTERS

The BRANDING IRON is an EPROM programmer especially
designed for PET and ATARI computers. Programs 2716
and 2532 type EPROMs. The PET version plugs into the
cassette and |/0 port and comes with software which adds
the programmer commands to the PET monitor. The
ATARI version plugs into controller jacks and comes with
a full fledged machine language monitor which provides
30 commands for interacting with the computer and the
BRANDING IRON.

PET - $75.00  ATARI - $119.95

5% INCH SOFT
SECTORED DISKETTES

Highest quality. We use them on
our PETs, APPLEs, ATARIs, and other
computers.  $22.50/10 or $44.50/20

PET TERMINAL SOFTWARE
A buy you RS-232 users can't pass-up. Includes
RS-232 hardware with a sophisticated software

package. May be controlled via keyboard or from
BASIC. A super buy. $129.95

FLASH - We have the VIC
Rabbit and ASM/TED ready!

OF

SIGNALMAN MARK | DIRECT CONNECT
MODEM — $89.50 e

Standard 300-baud, full duplex, \
answerloriginate. Powered by = -
long lasting S-volt battery (not &
included). Cable and RS232 = " — 3
connector included.

More than just an Assembler/Editor!

MAE

It'sa g

Professionally | FIErT
Designed APPLE

Software ; ATARI

Development 4B $169.95
System "

Blast off with the software used on the space
shuttle project!

* Designed to improve Programmer Productivity.

 Similar syntax and commands - No need to relearn peculiar
syntaxes and commands when you go from PET to APPLE
to ATARI

* Coresident Assembler/Editor - No need to load the Editor then the
Assembler then the Editor, etc

« Also includes Word Processor, Relocating Loader, and much
more.

= Options: EPROM Programmer, unimplemented opcode circuitry

= STILL NOT CONVINCED: Send for free spec sheet!

Winston-Salem,N.C. 27106

(919) 924-2889 (919) 748-8446




800 16K .......$639
80048K.......$789
40016K .......$279

RO Tl 1 [ AT S B S $75
810 Disk Drive: ool crs s samesd $439
B0 P e TR s et hid ot s $259
822 Printer .$259
825 Printer ... .. .8579
830 Modem. .. $155
B0 INTEIAcE 5 s vii i sisives sujeates $169
481 Entertainer ... $79
482 Educator . . .. $125
483 Programmer ... ... BT $55
484 Communicator ............. .§299

BEI6KRam: SRS $79
ATARI Software

CS406 Financial Management. $ 55
CX4104 Mailing List .. .. $ 19
CX404 Word Processor . . . $115

CXL4007 Music Composer . .
Programming2 &3
Conversational Languages .
CX4018Pilot. ...........
CX405 Pilot.

CXL4003 Assemnler Ednor
CX8126 Microsoft Basic . .
CX412 Dow Jones Investment . . .
CXL4022 Pac-Man (new)
CX8130 Caverns of Mars.
CXL4020 Centipede (new)
CXL4006 Super Breakout
CXL4008 Space Invaders
CXL4009 Computer Chess
CXL4010 3-D Tic Tac Toe
CXL4011 Star Raiders
CXL4012 Missile Command
CXL4013 Asteroids

PADDAND DA A AN DD AR
i~ )
(5]

New Software for Atari

Frogger. . 526
Apple Pamc .$23
Raster Blaster . . .823
Temple of Apshai. . . ~i- 330
Bishops Square . . . IR v |
Graphics Master Gt a0
YD o B L ) S R i g e s o $23
Action Quest St St e $23
Crossfire ..823
Threshold . . $30
Computer Stocks & Bonds $17
Guns of Fort Defiance .817
Mousekattack . . s s 526
K-Razy Shootout .................. 336
Jawbreaker ...... S k]
Preppie ...... LS SR, $19
RearGuard....... ERE L |
Arcade-ProFootball ............... $26
Bug Attack . ..823
Pathfinder .$26
Deadline . . . .$39
Zorkl. . .
Zoriclli ... . ...529
YD OTTOITOr oo svie i vhae o winrinn $26
PoolD e e s e 26
Deluxerinvadersianese oo s oir e s $26
Gorf . i REAPURE. s
lea:d ol Wor .................... $29
Battle Trek . - co vt 2 $28
Canyon Climber. T e s el $23
Shooting Arcade . & i 523
Pacific Coast Highway . . .re-523
Clowns and Balloons . ..523

For Fast Delivery, send certified or cashier
checks, money orders, or direct bank wire
transfers. Personal checks allow 2 to 3
weeks to clear. 25% deposit on C.0.D.'s.
Prices reflect a cash discount only and
are subject to change. Shipping—Soft-
ware ($2.00 Minimum), Hardware—call,
Foreign inquiries invited — add 15% for
shipping. Nevada residents add sales tax.

Business & Utilities

TOP SELLERS

Visicalc. P s s D T o $179
o Mail M : Ol e A o )
Atari Software DataPertect ... 1111 s 79
CellepParfact: : oo, f oot o .$105
Entertainment JextWizardl S0 0s e . 2 $ 69
GhostHunter . .............. 429726, Datasm B0 (i s i $105
Lunarlander wnl o bt iniaehd $°12° Micropainter .........cce-z0vn $ 26
RAVOI8] - vianm s ..$ 23 TheBasicCompiler............. .$ 69
GO s i f e i 2 ey ot is $ 2o N COlOT B A b e e ot 8 Sl .$ 29
SIarWarrlor ... .3 20
Crush, Crumble, &Chomp .§ 23
Ricochet . ..315 .
Empire of the Overmind . .82 Educational
TankilcaR, Db . T fept el i $ 23 Compu-Read ..... e e 8023
B-1 Nuclear bomber .. .$ 13 Gompu-Math/Fractions ...........§ 29
Yo e s .--$ 26 Compu-Math/Decimals. . ...829
Match Racers. .. .. $ 23 vocabulary | .$ 16
Wiz & Princess.. ... .. ..$ 24 Vocabularyll .............. .8 18
Mission: Asteroid . .-$ 19 NumberSeries................. .5 16
Softporn Adventure......... PR S ] AR OO0 i thein s we abn i eslachid .$ 16
Ali Baba & the Forth Thieves .......$ 24  Story Builder/Word Master . .. . . .$ 16
The Shattered Alliance 320 i letts Spalll s s e e i 5 16
GalacticChase .............. ---$23 AstroQuotes .................. .$ 16
AtariWorld . .......... ..$ 45 Al APX Software .15% off list
*++ SPECIALS OF THE MONTH ***
ELEPHANT DISKS (BOX) ........oiiiiiiiiiiinnnnnn, $ 22
HAYESSMARMODEN . .......... ... ... ..cciiuinane. $229
AXEONIBAMCECRAM: ... Lo oot s i i e aitiaiaga o o $129
MOSAICI2KRAML: .. iiim v e mloiin i weaieamsma $ 99
RAMDISKII2BKY oo v g s sabme e o rsiae $429
MICROTEK 32K BAM . . . i .o oo ve ieiiininn os it s oo nssss $109
AMDEKCOLORIMONITOR .. ............oiiiinnn.. $329
PERCOM DOUBLE DENSITYDRIVE .................... $679
EPSON MX-100 PRINTER ...... ... ... ... ... ... .iio... $729
OKIDATAMICROLINESBO . .. .....ccoiiiiii i $329
D O S i ol o e o T T e v $ 65
OSIATE B e e M e D T e $ 59
BASICA+ ..o ol o vl i i e e $ 59
FLIP N’ SORTDISKETTEBOX ..........c00viiennnnnnn. $ 21
(Holds 50 Diskettes)
FLIP-SORT CARTRIDGEBOX . ............ooiiviinn... $ 21

(Holds 10 Atari Computer Cartridges) i

YOUR ONE STOP MARKETPLACE FOR
ALL YOUR COMPUTER NEEDS
If it is not listed, please ask.

Computer Outlet

Park Place — Upper Level
1095 E. Twain — (702) 796-0296
Las Vegas, Nevada 89109

call Toll Free 800-634-6766

We accept Major Credit Cards
Mon.-Sat. 8 AM.-6 P. M.

/- Ce commonore \|C:20 Sy

CK commodore
VIC20..........%249

VIC1530Datasette . . .
VIC1540 Disk Drive

VIC1515 Graphics Printer .. ... alaii 329
VIC1210 3K Memory Expander. ... .. $ 3
VIC1110 8K Memory Expander. ..... $ 52

VIC1011 RS 232C Terminal Interface.$ 43
VIC1112 VIC-1EEE-488 Interface ....$ 84
VIC1211 VIC 20 Super Expander ....$ 52

VIC1212 Programmers Aid Cartridge $ 45

VIC1213 Machine Language Monitor $ 45
VM110 Vic Programmers Ref. Guide . .$15
VIC So!tware
Avenger . s A T R R $23
Supersiot=h .t & Fofl R eietal, ol $23
Super Alien. . . .$23
Juplterlander . cicvsasssoinsecnsa $23
DraW Poker ciuices bissmasamta e .823
Midnight Drive i it v skt $23
Spidersof Mars . ......covvninnosnan $39
MeteorRuUn o g oo van it $39
ATNORSTERRR S L S ars ST A $29
Alien Blitz . ..$29
Renaissance ..339
Outworld . ..829
Cloudburst ...... ..839
Satellites & Meleonles 3 g ..$39
Skymath .. ... P A e A $12
Space Division. . . e N ....512
LongRWViSIon:. -« furiamn b aa $12
SuperHangmMaN. . .o vereromseis $15
BDIMIBZO wieiiaiinaolabints el dia e e s o $12
B OaWAY N s bt o p ...513
Kosmic Kamikaze Sty g e A
The Allen s s Dy Seaa ok $21
Simon . . e SRR S A 1)
Kiddie Pak R e e $32
T D o s b B R s $39
Kiddie Checkers .......cc.oasiacas $8
SNAKMAN:. o o5 s ot omiss e e sl
Astrobase-2001 .......cvvnvivann .$13
Space Barrier............ iyt
Snake e ol e e e e e $10
(Programmlng Technlques)
Print Commands . ..814
For-NextLoops ......ococisaai-es $14
Graphiess o & R e o b et 5 $14
Types of Variables . . ............. $14
Data Files. . . e SR BB L, $14
RandomMNumbers . ................ $14

Educational

Money Addition . .................. $10
Math VWhizaBsel s s e s e N $10
State Capitals:vuon i iamn . ot $10
WOrlO.CapitalSs i i it e Rt $10
Spellingleat ol el SR e LSS
TREVBID: s vtans o i siamntiins mois $14
The Adverb . .814
TheAdjective............. 8§14
Fraction Reduction.......... .§810
Adding Signed Numbers ........... $10
L S el L S o $8
MeMORY sl e il e e s $10

Programming Techniques
(Santa Cruz — Tricky Tulorials)
Display Lists
Horiz/Vert Scroll. . . .

Page Flipping.........
Basics of Animation
Player Missile Graphics
Sound .

The Compu.’er QOutlet is an
associate of The Computer
Learning Center For Chil-

== dren. We are experts in
educational technology and can custom-
ize educational software curriculums for
school districts, individual schools, or for
the child at home. Please contact us
about your software and equipment re-
quirements and feel free to stop by our
school in Las Vegas.

We have one of the world's largest
educational software inventories featur-
ing our own Computer Learning Center
software.

Ten Little Robots (ATARI) .
Pre-School Math (ATARI)

..$12.95
..$19.95
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COMMAND

]
foe appte B and Il ples

mand reference tool, has been
introduced by Sterling Swift
Publishing Company.

The DIAL-A-COMMAND

weighs less than one ounce,

exactly fits the hand, and “speaks”

commands an Apple IT or II Plus
understands. The user can select
from 166 functions and thereby
automatically dial the proper
command to be entered for the
following operations: Editing
and Format, Input/Output, Flow
of Control, Sequential Text File,
System and Utlity, Graphics and
Game Controls, Machine Lan-

guage Text File, Access, House-
I\eepmg. Math, and Arrays and
Strings.

Also listed on the DIAL-A-

COMMAND are keystroke en-
tries for Algebraic Operators,

Relational and Logical Operators,

and Simple Variables.

The DIAL-A-COMMAND,
soon available from dealers, may
now be ordered directly from
Sterling Swift. Price is $9.95.

Sterling Swift Publishing Company

1600 Fortview Road

Austin, TX 78704

Plotting Routine
ForVIC

Improved High Resolution Plot-
ting Routine turns the 1515
Printer with a VIC-20 into a high
resolution plotting machine.
Resolution is 72 dots/inch hori-
zontally and 63 vertically (the
highest possible on the 1515). It
plots the results of user supplied
programs, functions, or data
logging routines (including from
the keyboard). Size of the plot
and automatic scaling with

number labels and tic marks are
continuously user adjustable.
Scales are provided on all four
sides. The length of the plot is
unlimited, allowing strip chart
recording (the end scale is gen-
erated after the plot is finished).
It requires only about 2.7K of
RAM (the rest of the memory
you have, including expanders, is
available for your point gen-
erating program). Written in
BASIC, it is designed to run on
any VIC system or the new
Commodore-64.

V=2, 7/(14K12)-.9
IO IS |

2
Loeeoo bbbl

=0
e

1 I | 1 I

=1 @ 1 2

Includes instructions and
demonstration program. The
price is $10.00. v

Secientivie Software

Dept. N, 525 Lohnes Dr.

Fairborn, OH 4532

Conference
Highlights
Effective Use Of
Small Computers

Effective use of small computers
in a variety of functions will be
the theme of the National Con-
ference on “Using Small Com-
puters: ImplementmgImeqrate(l
Information Systems,” to be held
at the Hyatt Regency Crystal

Ci ity, Ar lmqt{m Vir gmm on
October 18-20, 1982.

Emphasis of the three-day
meeting will be on effective use
of small computers in areas such
as office automation, decision
support systems, word process-
ing, training, and graphics. The

conference will also focus on
strategies that provide reliable,
effective, and economical in-
formation systems, and increase
the quality and effectiveness of
software for various corporate
functions.

Two full days will be devoted
to presentations by experienced
users and experts on such topics
as application planning and
implementation strategies; se-
lecting effective small computer
systems; using small computers
in networks; and integrating
communications, video, and
small computers. Three precon-
ference workshops will provide
opportunities for in-depth studies
on decision support systems;
networks and small computers;
and selecting software for small
computers.

A special feature of the
conference will be an exhibit of
hardware and software for small
computers. In addition, time has
been set aside for interaction
between attendees and successful
users.

Infosystems, the Information
Systems Magazine for Manage-
ment, is sponsoring this confer-
ence, to draw together user in-
formation on small computers
and assist those who will be faced
with making MIS decisions in the
near future.

For further information,
contact the Conference Manager:
U.S. Professional Development

Institute

12611 Davan Drive

Silver Spring, MD 20904

(301)622-5696

Letter Quality
Printer From
Olympia

Olympia USA Inc., a marketer of
Olympia office equipment, has
introduced a new letter quality
printer at COMDEX.

Designated the Olympia
ESW 3000, this higher speed,




Lyco Computer Marketing & Consultants
TOLL FREE 800-233-8760

In PA 1-717-398-4079

TO ORDER
CALL US

ATARI

o A Warner Communications Company

ATARI HARDWARE

410 Cassette Recorder
810 Disk Drive

825 Printer

830 Phone Modem
850 Interface

ACCESSORIES

CX853 16K RAM Module
CX30 Paddles
CX40 Joysticks
CO16233 825 Paper ...
CX8100 Diskettes (5)
PACKAGES
CX481 Entertainer
CX482 Educator
CX483 Programmer
CX494 Communicator
SOFTWARE
CX404 Word Processing
CX406 Personal Finance
CX412 Dow Jones Evaluation ....$119.00

CXL4003 Assembler Editor .... .. $45.00
CX8121 Macro Assembler .. $69.00
CXL4002 Atari Basic
CX8126 Microsoft Basic
CX405 Pilot Educator
CXL4018 Pilot Home
CXL4015 Telelink |
CX8107 Stock Analysis
CX8108 Stock Charting
CX4104 Mailing List
CX4101 Programming |
CX4106 Programming |l
CX4117 Programming I11 .
CX4107 Biorhythm
CX4119 French ...
CX4118 German ..
CX4120 Spanish ..
CX4125 Italian

CXL4007 Music Composer
CX4116 Personal Fitness .
CX4110 Touch Typing ...
CX8102 Calculator ..
CX4109 Graph It ...
CX4103 Statistics |

POLICY

SEPTEMBER ATARI

SPECIALS

800 16K............$626.00
80048K............$715.00

400 16K

eeeeeaneaa9288.00

16K MEMORY BOARD $65.00
32K MEMORY BOARD $89.00

SOFTWARE

CXL4013 Asteroids
CXL4004 Basketball
CX4105 Blackjack
CXL4009 Computer Chess
CXL4012 Missile Command
CXL4011 Star Raiders
CXL4006 Super Breakout
CXL4010 3-D Tic-tac-toe
CXL4005 Video Easel
CXL4008 Space Invaders
CX8130 Caverns of Mars
CXL4020 Pac-Man

(new) Centipede
CX4121 Energy Czar
CX4108 Hangman ...
CX4102 Kingdom
CX4112 States & Capitals
CX4114 European Countries
CX4123 Scram

THIRD PARTY SOFTWARE
ATARI PROGRAM EXCHANGE

Eastern Front 1941
Avalanche
Outlaw/Howitzer .

Utility Disk
Ultimate Renumber
Video Math Flash
My First Alphabet
DATASOFT
Text Wizard
Disk Detective
LeStick - Joystick
Bishops Square
Datasam / 65 ....
Mailing List
Character Generator
Interlisp

AMULET ENT.
Nuke Sub & Galaxy Defender

Pre-paid orders receive free shipping in the continental U.S.
Personal checks require four weeks clearance before shipping
In-Stock items shipped within 24 hours of order

Back-Ordered and Out-of-Stock items shipped as soon as they are available
Cancellation of Back-Order and Out-of-Stock items prior to shipping receive
full refund or credit towards another purchase upon request.

All products subject to availability and price change.

(for Atari 800/400 with 1 year warranty)

THIRD PARTY SOFTWARE
for atari 800 or 400
K-BYTE
Krazy Shootout

ON LINE SYSTEMS
Jawbreakers
Wizard and the Princess ..
Mousk Attack
Next Step

AUTOMATIED SIMULATIONS
Star Warrior
Crush, Crumble & Chomp

WE CARRY MANY OTHER THIRD PARTY PRODUCTS

YOUCANCALL FOR PRICES ON AND ASK FOR
YOUR FREE ATARI PRODUCT CATALOG.

[commodore

VIC1010 EXPANSION MODULE .
VIC1530 DATASSETTE
VIC1540 DISK DRIVE ....
VIC1515 PRINTER
VIC1210 3K RAM .
VIC1110 8K RAM
VIC1211A SUPER EXPANDER
VIC-20 SOFTWARE
VIC1212 PROGRAMMER AID
VIC1213 VICMON
VIC1906 SUPER ALIEN
VIC1914 ADVENTURE
LAND ADVENTURE
VIC1915 PRIVATE COVE
ADVENTURE
VIC1916 MISSION IMPOSSIBLE ...
VIC1917 THE COUNT ADVENTURE
VIC1919 SARGON Il CHESS
THIRD PARTY SOFTWARE
ALIEN BLITZ

. §135.00
. $67.00
.. $499.00
. §355.00
. §35.00

. $52.00
$53.00

$45.00
. $45.00
$19.00

$35.00

$35.00
. $35.00
. $35.00
$35.00

$21.00
. $10.00
$21.00
$21.00
. $21.00
. $16.00

SATELLITES &METEORITES
KOSMIC KAMIKAZE

SUPER HANGMAN ...........ocovviinn
SPIDERS OF MARS

TO ORDER
CALL TOLL FREE

800-233-8760

In PA 1-717-398-4079
or send order to

Lyco Computer
P.O. Box 10
Cogan Station, PA 17728
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extremely reliable, cost-effective
printer was developed for the
midrange letter quality printer
market and extends Olympia’s
current line of lower speed
printers. Word processing and
office information systems are
only two uses for this new
printer.

For use with keyboard-
oriented displays, the ESW 3000
incorporates an Olympia print
wheel with 100 characters. Stan-
dard lettering in many popular
typestyles, proportional spacing,
four pitches, bi-directional
printing, and print wheel cassette
insertion for operator conveni-
ence are all features of the new
ESW 3000. Print speed is 35
characters per second. Tractor
and sheet feed options are
available.

Laser-sharp print quality, a
choice of ribbon systems, and
economical pricing make the
ESW 3000 attractive to both end

users and OEM:s.
The single unit price of the
ESW 3000 is under $2,000.

Olympia USA Ine.
Box 22

Somerwille, NJ 08876
(201)722-7000

Joystick Stick
Stand

K-Byte’s new Stick Stand with the
Fastball Easy-Grip Control Knob
was designed to reduce the
player’s Imn(l and wrist fatigue.

It also frees one hand for a more
skillful operation of the fire
button.

This stand allows players to
increase their physical dexterity
and a(luc\ehlghm scores. By
just snapping the Fastball onto
the Joystick, and then snapping
the Joystick into the Stick Stand,
the player is all set.

For additional information
on Stick Stand (Model No.
ATHI1000), contact:

K-Byte

P.0O. Box 456
1705 Austin
Troy, MI 48099
(313)524-9878

New Product releases are selected from
submissions for reasons of timeliness,
available space, and general interest to
our readers. We regret that we are unable
to select all new product submissions for
publication. Readers should be aware
that we present here some edited version
of material submitted by vendors and are
unable to vouch for its accuracy at time
of publication. (@)

COMPUTER OUTPOST

P.O. BOX 67X/STREAMWOOD,

T
VISA
i = v

ORDER FORM

IiL 60103

XX GAMES

OUTPOST RETAIL

XX GAMES (cont.) OUTPOST RETAIL

XX DISKS

OUTPOST RETAIL

— PREPPIE
— TRACK ATTACK
— STARBLAZER
HIRES #1-
DEADLY SECRETS
— ULTIMAI
— ULTIMAL
— NAUTILIS
— SLIME
— GORF
— FROGGER
— ARCADE BASEBALL
— PACIFIC COAST HWY.

20.77
4.1
26.77

28.17
an
4.1
2.m
4.1
40.17
28.77
28.77
1.7

2495
29.95

— DRAGON'SEYE
— WIZARD OF WOR

an 2095
o1 49.95

— ELEPNTS1/S1/DSS
— SEND FREE CATALOG FOR ATARI

2.1 39.95

Am 20.95
4.m 20.95

31.95 — CYLOD

— SNAKEBYTE
BUSINESS

— TELCOM

— FILEMANAGER

— VISICALC
HARDWARE

— B10DISKDRIVE

___ 410RECORDER T 99.95

— PRINTERS CALL SAVE

PERSONAL CHECKS ALLOW TWO WEEKS TO CLEAR

34.95
39.95
59.95
29.95
29.95
49,95
3495
3495
29.95

s1.n
8.7
199.77

69.95
99.95
250.00

H1.TT 599.95

[312) 882-2350

SUBTOTAL

TAX*

SHIPPING

C.0.D.

TOTAL

C.0.D.'S ADD $1.50

*ILRESIDENTS ADD 6% TAX (HARDWARE DISKS ONLY)

CP-1

g OVER 150
24 Address ITEMS,
HOUR City State Zip OVER60
ORDER  Telephone Check One: (] Visa (] MasterCard [] Check Enclosed [J C.0.D.  COMPANIES,
|
PHONE Credit Card Number Expiraton Date PLUS MORE!

Signature




SJB DISTRIBUTORS.

THE MOST COMPETITIVE

PRICES ON COMMODORE

PRODUCTS.

-E
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[lcommodore

REGISTER FOR OUR NEW
SOFTWARE SUPPORT SERVICE!

ORDER TOLL-FREE

800-527-4893 800-442-1048
(Outside Texas)  (Within Texas)

MASTERCARD, VISA, MONEY ORDER,

BANK CHECK, COD (ADD $5) ACCEPTED.

Add 3% Surcharge For Credit Cards.

In Stock Items Shipped Within 48 Hours, F.0.B., Dallas, Texas.
All Products Shipped With Manufacturer’'s Warranty.

SJB DISTRIBUTORS, INC.
10520 Plano Road
Suite 206
Dallas, Texas 75238
(214) 343-1328

Prices are subject to change without notice.

AUTHORIZED SALES AND SERVICE
FOR THE FOLLOWING PRODUCTS —

HARDWARE:

SuperPET SP9000, 96K .............. $1,409
CBM 8032 Computer, 80 Col........... 1,059
CBM 8050 Disk Drive, TMb........... 1,269
CBM 8250 Disk Drive, 2Mb........... 1,760 (New)
CBM D9060 Hard Drive, 5Mb . ........ 2,795 (New)
PET 4032 Computer, 40 Col. .......... 795
CBM 4040 Disk Drive, 340K........... 919
CBM 2031 Disk Drive, 170K........... 489
CBM Memory Expansion, 64K ... .. .. 359
CBM 4022 Printer, Graphics ........... 409
CBM 8023P Printer, 150 CPS .......... 699
CBM 8300P Printer, Ltr. Qual........... 1,589
VIC 20 PRODUCTS
VIC 20 Computer, 5K ................ 259
VIC Datasette Recorder............... 69
VIC 1540 Disk Drive, 170K............ 467 (New)
VIC 1515 Printer, 30CPS ............. 320
VIC 8K Memory Expansion............ 49
VIC 16K Memory Expansion........... 95
VIC 24K Memory Expansion........... 149
VICIEEE Interfacelims v o suinn e 80
MONITORS: (Perfect for your VIC 20)
Panasonic, 13" Color ................ § 360
Panasonic, 9"B&W ................ 130
SOFTWARE:
The Manager Data Base System . ....... $ 199
0ZZ Data Base System (8050) ......... 289
I.R.M.A. Data Base System ........... 380
Silicon Office Data Base/Word Processing 995 (New)
Wordcratt 800 e e 289
Wordoraft s s o 429 (New)
VisiGalciToel i e ey S T 199
Dow Jones Portfolio

Management System (RS232) ....... 120
WOTIEO A - O R R e i s 299
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Galaxy One Games .................. 39
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SJB carries many other lines of equipment and
products. Call us for a free catalog.
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MORE THAN JUST OTHEH PRETTY FAGE.

Says who? Says ANSI.

Specifically, subcommittee X3B8 of the American
National Standards Institute (ANSI) says so. The fact
is all Elephant™ floppies meet or exceed the specs
required to meet or exceed all their standards.

But just who is “subcommittee X3B8" to issue such
pronouncements?

They're a group of people representing a large,
well-balanced cross section of disciplines—from
academia, government agencies, and the computer
industry. People from places like IBM, Hewlett-Packard,
3M, Lawrence Livermore Labs, The U.S. Department
of Defense, Honeywell and The Association of Com-
puter Programmers and Analysts. In short, it's a bunch
of high-caliber nitpickers whose mission, it seems, in
order to make better disks for consumers, is also to

make life miserable for everyone in the disk-making
business.

How? By gathering together periodically (often,
one suspects, under the full moon) to concoct more
and more rules to increase the quality of flexible
disks. Their most recent rule book runs over 20 single-
spaced pages—listing, and insisting upon—hundreds
upon hundreds of standards a disk must meet in
order to be blessed by ANSI. (And thereby be taken
seriously by people who take disks seriously.)

In fact, if you'd like a copy of this formidable docu-
ment, for free, just let us know and we'll send you
one. Because once you know what it takes to make
an Elephant for ANSI . ..

We think you'll want us to make some Elephants
for you.

. ELEPHANT. HEAVY DUTY DISKS.

For a free poster-size portrait of our powerful pachyderm, please write us.
Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021
Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624.
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) Graphic Symbols
On Keyboard 6

JOYSTICK
PADDLE
LIGHTPEN

$399.00

Flat
Plastic

29955

Maximum RAM Memory

ull-Si;
K ard Style pewriter
Style
Number of Keys

Programmable
Function Keys

e
| 256 | 192 |

Displayable Characters

Operates with all Peripherals
4 (Disk, Printer and Modem)

PLUG-N
PROGRAMS SINGLE
DISK DRIVE

TELECOMPUTING

i,
MEMORY
MODULATOR
EPARSIOH EXPANSION VIDEO CABLE COMMODORE NO'DEM FOR
MODULE DATACASSETTE TELEPHONE ANO
LR

PLUG-IN TELEVISION
PROGRAM OR MONITOR

S-80*"
Color

Commodore Consumer Products Division

487 Devon Park Drive, Wayne, PA 19087

Canadian Residents: Commodore Computer Systems
3370 Pharmacy Ave., Agincourt, Ont., Canada, MIW 2K4

Please send me more information on the VIC-20.
Name

Address

City




