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Restoring And
Updating Data

FORI=0 TO 164% READ A ! FOKE BASE+I, A! NEXT I
REM RELOCATION ADJUSTMENTS AND OTHER MATTERS

AD = BASE + 37! GOSUE 390%{ REM CHANGE VARIAELE AD
FOKE BASE + 13, LO! REM FOKE EASE FLUS THIRTEEN
FOKE BASE + 22, HI! REM FOKE EASE FLUS TWENTY-THO
AD = BASE + 138: GOSUEB 390: REM CHANGE VARIAELE
FOKE BASE + 57, LO! FOKE EBASE + 58, HI

AD = EBASE + 144! GOSUE 390! REM CHANGE VARIAELE
FOKE EBASE + 99, L0O! FOKE BASE + 100, HI

FOKE EBASE + 109, LO! FOKE BASE + 110, HI

AD = EASE + 35! GOSUE 390: REM CHANGE VARIAELE AD
FOKE BASE + 8, LO! FOKE EBASE + 9, HI

AD = BASE + 341 GOSUE 390: REM CHANGE VARIAELE
FOKE EASE + 17, LO! FOKE BASE + 18, HI

IF FEEK (50003) = 1460 THEN 350%f REM ERANCH IF TRUE
IF 1 + 5 = 7 THEN PRINT "HARDWARE FAILURE": STOF
FOKE EASE + &5, 146! REM CONVERSIONS FOR 3.0 BASIC

On The Atari

BASIC Oneliners:
Minimize Code
And Maximize
Speed

Apple Disk
Motor Control
From Your
Program

And then
there’s the
one about...
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Mountain Computer
put it all together
for you.

: ~ : ¥ = S et
: ‘Mx N TSN AR
The CPS MultiFunction Card
Three cards in one! The Mountain Computer CPS MultiFunction Card provides all the capabilities of a serial interface, parallel
output interface and real-time clock/calendar—all on one card—occupying only one slot in your Apple |1®. Serial and Parallel
output may be used simultaneously from CPS. CPS is configured from a set-up program on diskette which sets the parameters
(such as baud rate, etc.) for all functions contained on the card and is stored in CMOS RAM on the card. Once you have
configured your card, you need never set it up again. You may also change parameters from the keyboard with control
commands. All function set-ups stored on-board are battery powered for up to two years. “Phantom slot” capability permits
assigning each of the functions of CPS to different slots in your Apple without the card actually being in those slots! For
example, insert CPS in slot #4 and set it up so that is simulates a parallel interface in slot #1 and a clock in slot #7 and leave the
serial port assigned to slot #4. CPS’s on-board intelligence lets it function in a wide variety of configurations, thereby providing
software compatibility with most existing programs. “We've put it all together for you"—for these reasons and many more!

Drop by your Apple dealer and see for yourself how our CPS MultiFunction Card can expand the capabilities of your Apple and
save you a great deal of money as well!

Calendar/Clock Parallel Output Serial Interface

® One second to 99 years » Features auto-line feed, Apple e Features auto-line feed, trans-

® Battery backed-up (2 years) tabbing, line length, delay after parent terminal mode, Apple

* Two AA standard alkaline batteries carriage return, lower to upper tabbing, line length, delay after
for back-up (provided) case conversion carriage return, local echo of

® Compatible with MCI Apple o Centronics standard— output characters, simultaneous
Clock™ time access programs reconfigurable to other standards serial/parallel output, lower to

» Status bit handshaking upper case conversion, discarding

of extraneous LFs from serial input

e Uses the powerful 2651 serial
SPECIAL PCI chip
? M t l c t INTRODUCTORY e 16 selectable internal baud rates—
Q ouniain Ompu er PRICE 50 to 19.2Kbaud
6 INCORPORATED ® Half/Full duplex terminal operation
300 El Pueblo  Scotts Valley, CA 95066 3239 s Ks(,)y h”!ﬁﬁ?ﬁfu‘;‘i’gﬁré?i 10R5-232C
(408) 438-6650 TWX: 910 598-4504 operation

™Apple Clock was the trademark of Mountain Computer Inc ~Apple and Apple Il are registered trademarks of Apple Computer Inc
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IF YOU'RE WAITING FOR THE
PRIGE OF WORD PROGESSORS
TO FALL WITHIN REASON,

IT JUST DID.

C: 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!

cem”

Mocel soae |

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.
166 Crescent Road
Needham, MA 02194

(617) 444-5224

TELEX: 95 1579




Turnyour Apple into the world’s
most versatile personal computer.

The SoftCard™ Solution. SoftCard
turns your Apple into two computers.
A Z-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
a CP/M based machine. That means
you can access the single largest body
of microcomputer software in exist-
ence. Two computers in one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot (except O) of
your Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Apple is still your Apple.

CP/M for your Apple. You get CP/M
on disk with the SoftCard package. It's
a powerful and simple-to-use operating
system. It supports more software
than any other microcomputer operat-
ing system. And that’s the key to the
versatility of the SoftCard/Apple.

BASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the most
powerful microcomputer BASIC
available. It includes extensive disk /0
statements, error trapping, integer
variables, 16-digit precision, exten-
sive EDIT commands and string func-
tions, high and low-res Apple graphics,
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it's a BASIC you can
compile with Microsoft's BASIC
Compiler.

More languages. With SoftCard and
CP/M, you can add Microsofts ANSI
Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful tools for your Apple.
Seeingis believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you’ll agree that the
SoftCard turns your Apple into the
world’s most versatile personal
computer.

Complete information? It's at your
dealer's now. Or, we'll send it to you
and include a dealer list. Write us. Call
us.

SoftCard 1s a trademark of Microsoft. Apple Il and
Apple Il Plus are registered trademarks of Apple
Computer. Z-80 is a registered trademark of Zilog,
Inc. CP/M is a registered trademark of Digital
Research, Inc

' CONSUMER Y PRODUCTS

Microsoft Consumer Products, 400 108th Ave. N.E.,
Bellevue, WA 98004. (206) 454-1315
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The, ST 22T

[Robert Lock Editor/Publisher

Dear Readers,

In the midst of moving our offices to larger
quarters, getting caught up in our production
schedule, and finally convincing ourselves that
our growth is keeping up with yours, I'd like to
provide a totally reflective editorial.

I suppose I should preface these remarks
with a promise that we’ll reopen the question
of software and copyright protection in the
September issue. Please keep your comments
coming. And my sincere thanks for the time
and consideration obvious in your recent
responses.

A Reflective Note On COMPUTE!’s Columnists
We have many of the best writers in this indus-
try as COMPUTE! supporters. Most have been
a part of the vision of this user resource maga-
zine since our beginning less than two years
ago. All are unique, all are versatile, all are

enthusiastic.

[ realized this week, while contemplating
our growth, the tremendous value to me of the
simple mechanism of Editor’s Feedback cards.
This issue we're sharing. You'll find them
l‘cpl;lcecl by several Author’s Feedback cards.
[f you've never written your favorite columnist
a letter, take the time to drop him or her a
note. An(l thanks again, not only for your
support of COMPUTE!, but also for your sup-
port as COMPUTE! We're that kind of magazine
— our columnists share a belief that this indus-
try of ours will soon touch — visibly — the lives
of much of the world. And all encourage that.

Send a postcard. They’ll appreciate 1t, and
grow stronger from your feedback. I know I
have in the last two years. Thanks!

Robert Lock

Jim Butterfield

c/o COMPUTE!

P.O. Box 5406
Greensboro, NC 27403

Marvin De Jong

Dept. of Mathematics-Physics
The School of the Ozarks

Pt. Lookout, MD 65726

Eric Rehnke
1067 Jadestone Lane
Corona, CA 91720

Susan Semancik

c/o Delmarva Computer Club
P.O. Box 36

Wallops Island, VA 23337

David Thornburg
P.O. Box 1517
Los Altos, CA 94022

Gene Zumchak
1700 Niagara Street
Buffalo, NY 14207

Production Note: As we move COMPUTE! /o
an earlier schedule, we've delayed the introduction
of the first two COMPUTE! Books for four
weeks. Thanks for your patience. RCL
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Atari graphics and sound stand in
a class by themselves.”

David D. Thornburg

Compute Magazine, November/December
1980

“Its superiority lies in three areas: draw-
ing fancy pictures (in color), playing
music, and printing English characters
onto the screen. Though the Apple can

“The Atari machine is the most extraordi-

nary computer graphics box ever made..”

Ted Nelson
Creative Computing Magazine, [une 1980

.50 well packaged that it is the first per-
sonal computer I've used that I'm willing
to set up in the living room.”

Ken Skier, OnCompuiing, Inc. Summer 1980

do all these things,
Atari does them better”

Russell Walter
“Underground
Guide to Buying a
Computer”
Published 1980,
SCELBI Publications

What computer people
are saymg about
Computers for peopleé:

“...well constructed,
sleekly designed and
user-friendly—expect
reliable equipment,
and strong maintenance
and software support.

Videoplay

December, 1980 ”

To find out about the ATARI® 800™ Computer
first hand, ask vour local computer dealer
for a hands-on demonstration.
Or call, 800-538-8547 (In California 800-672- 1404)

i/

ATARI

Computers for people:

For further information write: Atari Inc., Computer Division, 1196 Borregas Avenue, Sunnyvale, CA 94086

L

LN

1961, ATARS, Inc
A St oo ()

Dept. C-41
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@ Apple World

3-0 ANIMATED COLOR GRAPHICS
Written in machine code

The program made famous on national T.V.!
by Paul Lutus

APPLE WORLD turns your Apple into a sophisticated
graphics system capable of creating animated
three-dimensional color images, projecting them in
true perspective on the screen, rotate them, move
them closer, further away, and many other exciting and
imaginative things

Draws objects with 65,000 points per side.

A powerlul screen-oriented text editor is included to
facilitate image fomation This program was recently
featured on Tom Snyder's Prime Time Saturday TV
Show and is now available for sale

APPLE WORLD'S powerful editor is so easy to use that
childrenwill love it. You can row “sketch” your dream
house, boat, car, or fantasy empire Then view it as it
would be seen from 10,000 feet, or you can ZOOM in
until the screen is filled with a doorknob. You could
then go inside and mave from room to room
examining furniture placement as your screen rolates
within the room. Images or specific parts of images
can easily be saved to disk or printer

Does all this sound like science fiction?
You won't think so after you have visited Apple World.

INTRODUCTORY PRICE $59.95
36 page manual included

3-D
Supergraphics

& 3-D GAME DEVELOPMENT SYSTEM IN COLOR
oy Paul Lutus

2. 0. 0000 .6 .6

Waltch colorful butterflys, birds, lly across your Apple
or Alari screen with true 3dimensional perspective.
Have rocket ships fly out at you in this incredible high
speed graphics package. 3-D SUPERGRAPHICS™ is

a 8502 machina language program that will

interface to your Basic or machine language

programs or games using simple "DOS-like” commands

Features include:

* Simple image éntry through editor

= Objects up to 256 points per side

® Uses all hi-res colors

* Allows mixed colored text & graphics
for prompts and captions

® Translates on 3 axes

* Individual axis scales

* 21 different commands

* Rotate object 1.4° to 360°
increments at machine speeds

FOR 48K APPLE Il OR PLUS WITH
DISK 1l $39.95 FOR DISK

FOR ATARI 800 WITH 40K MEMORY
(DISK OPTIONAL)

$39.95 FOR TAPE

OTHER SOFTWARE

APPLE COMPUTERS
Super Space Wars ... .. § 9.95

.0 8.6 6.0.6.0.0.0.9 .

States & Capitals ...... 995
Moving Point
Average..... e 19.95
Stock Options el 2495
Finance ..... 1295
Bonds B 1295
COMMODORE PET
Stock Options . ........ 2495
FInance u. . ovevesanne 1295
Bonds ...l 1295
Stock Analyzer vae.. 2295
Mortgage . ... 14,95
Space Intruders (“Best
Game of 19797 ..., 19.95
Jury/Hostage. .. 995
Kentucky Derby/
Roulette............ 995
Alien 1Q /Tank ... 995
Submarine Attack ..... 995
Battle of Midway 795
Laser Tank Battle 995
Swarm 14.95
Baseball Ty 995
Super Startrek .. 14 95
PET Music Box 2995
Music Composition System ...
* e e e S 10,95
Pearl Harbor Adventure .. ...
,,,,,, S st 1495
KSuper Gomoku . ........ 9.95
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Relational Query System For Management

REQUEST

DATABASES: You've Heard The Hype Before...
The Truth IS...REQUEST DELIVERS!

DATABASE MAINTENANCE —

* Uses sophisticated screen formatting & data
entry, like on IBM 3270's!

* Generates it's own screens automatically!

* Handles records up to 4K in length, using
multiple screen "Pages”!

* Automatic data compression for increased
disk capacity

® Uses Superkram (See below) access method
for incredibly fast access, LESS THAN .2
SECONDS FOR A RECORD!

e Automatic index creation/maintenance

* Automatic maintenance capabilities

® “Goof-Proof" error handling

® |nput can come from VISICALC™ or
SOURCE™

Now With Multi-Key
Capabilities
_For Apple & Pet

Since KRAM™ was introduced in 1979 it has fast become known as the quickest
and most powerful access method for serious Apple and Pet users. Now, after
hundreds of requests we have added MULTI-KEY, MULTI-INDEX, functions,

5

DATABASE SELECTION—

* Uses screen masks to form query

® Provides extensive search capabilities

® Search arguments can include
arithmetic/boolean functions, multi-field
comparisons

Queries can generate input for automatic
database maintenance

Queries can be stored in "Query Library” and
executed from menu on demand

Any number of fields can be queried
concurrently

Query output can be routed to disk, CRT
report formatter, VISICALC™ or SOURCE™

ONLY $225

as well as increasing processing speed.

IBM/370 users have VSAM (Virtual Storage Access Method) to
provide fast, flexible keyed-access to their data. Now SUPER KRAM
(Keyed Random Access Method). from United Software of America,
gives Apple and Pet users the same flexibility, substantially
increasing the processing power of the Apple and Pet.

Until SUPER KRAM the only “random access” capability in the
Apple and Pet consisted of a crude form of “relative record”
processing. While this is usable for very simple applications, it falls
far short of the needs of today’'s business and analytical
applications. Using SUPER KRAM records may be processed by
any one of multiple "Key" values, which may consist of any kind of
data: numbers, letters, special characters, etc. Even Apples's long-
awaited DOS 3.3 doesn't have anything like this!!

KRAM™ 2.0 Only $99.95

KRAM™ 2.0 Regular Features

® Written in 6502 machine code
Basic compatible

* Creale/Open a dataset

® Put record by key

* Add & delete records by key

® Get any record by Full/Partial key

* Access by any key in as little as .2 sec. (1 sec. with Corvus disk)

* Supports multiple disks

* Read next or previous record

* Dynamic space allocation

* Dynamic space reclamation

* Dynamic index compression

* Files never need reorganization

+ Compatible with language systems

ATTENTION-EXISTING KRAM USERS,

SUPER KRAM™ Only $175

VPSR OF

750 3RD Avenue,
New York NY 10017
(212) 682-0347

= UNITED
SOFTWARE

AMERICA

Telex 640055

Send $15 wilh original disk and ROM to United Software for improved version of Kram,

Look for the RED-WHITE-BLUE
United Software Display at your local
computer dealer, or send check or
moneyorder, plus $3.00 shipping to:

DEALER INQUIRIES INVITED

REQUEST & KRAM are trade marks of United Software of America

DATABASE REPORTING—

® Automatic headlines

e Automatic field editing

* Report fields can be calculated, sub-totaled &
cross-footed in any manner desired.

e Optional counter breaks may be set

e Automatic grand totals

Automatic statistics

REQUIREMENTS

Superkram (see below) and: Commodore Pet
32K (40 or 80 col.) and 2040/4040/8050 disk OR
Apple Il 48K with Applesoft or language system
and 2 disk drives or CORVUS.

by Ken Germann

SUPER KRAM'S™ Added Features

* MULTIKEY SUPPORT — Allowing simultaneous access to a
KRAM file by more than one key field.

* HI-SPEED READ — This feature allows increased 1/0 speed up to
60% faster during processing of SUPER KRAM read next, read
previous, put and delete requests.

* IMPROVED INDEX ARCHITECTURE — Allowing faster index
searchers and more efficient disk space utilization

* INTEGRATED BASIC COMMANDS — Allowing SUPER KRAM™
commands to be coded in-line with Basic, providing easier usage
of KRAM than ever before

* USER-SPECIFIABLE BUFFER POOL — Allowing the user to
specify how many KRAM files are allowed open at one lime: will
support any number of KRAM files.

* LOGICAL RECORDS (KEYS MAY BE NON-UNIQUE) — Records
added 10 the KRAM files are immediately accessible by any of the
defined keys for the file (Automatic Upgrade)

* KRAM 2.0 files are totally compatible with SUPER KRAM

% K sk d ke ke ke ke ke e b e ok ok ok ok ok ke
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Ask The Readers

[Robert Lock And Readers

Here are this month’s questions... If you have an
answer to any question here (or a question of your
own), send it to “Ask The Readers,” COMPUTE!
Magazine, P.O. Box 5406, Greensboro, NC 27403.

“T am MOST happry to see articles beginning to appear that
deal with the newer disc DOS (especially DOS 2.1). I am
looking forward to more, I would particularly like to find a
“map” that would tell me where the flag is that tells DOS
2.1 when the disc has been inserted, and assorted things like
that.

Another important area that has not been covered by
ANYBODY (including COMMODORE) is maintenance
of the disc drives! My 8050 has been operating in a NON-
airconditioned environment for nearly a year now with
virtually NO maintenance! I find it hard to believe that it is
not due for a “grease job & oil change” soon. The poor
thing faithfully serves 2 PETs, an ancient 2001 (with 24K
Expandapet & an MTU Integrated Video Memory), and a
newer ‘religious’ 2001 (holy main PCB that I wired around
to bring it up to 32K). Both units use BASIC 3.0, one has a
DISC-O-PROITOOLKIT). I want to do right by it —
HOW?

I just got hold of an English PET magazine — WOW
the ROMs that they advertise! Why haven’t US companies
been producing like that?

I'd also like to mention that a friend of mine recently
purchased AB Computers’ PAPERMATE (on my advice)
and got the same good service that I got last year when I
bought PAPERMATE (good software at a reasonable price
[ won’t copy for a friend).” R. Vanderbilt Foster
Here are some excellent ideas. The CBM disk drives
are full of still unexplored code, waiting to be
mapped. Also, COMPUTE! is looking into the question
of drive maintenance — we hope to provide some
definitive answers soon. Anyone with experience in
this area, please share your views.

“An electronics instructor at our school is interested in
purchasing film, filmstrips, cassettes, and videos to explain
computer capabilities and famdwm for hus students. Do you
have sources of such information?” Rita Norton

“I wonder if you could give me some helpful information on
a problem that I have with my computer system. I have an

ATARI 800—+48K RAM compuler.

I recently purchased an ATARI Assembler Editor
cartridge and I have had trouble ever since. Here's what
happens: on page 68 of the Assembler Editor Users Manual
is an Example No. 1 program.

I type this program into my computer and save on tape
recorder 410 model. It appears lo me that it seems to be
being recorded on the 410 recorder. I get about 12 tone
beeps while listenang to the TV speaker while saving the
assembler program and then it stops.

Then I replace the Assembler Editor cartridge with the
BASIC cartridge and attempt to load the program from the
tape recorder. But after about 3 tone beeps, the recorder
stops and the screen will display either a dark screen or an
endless loop of fast moving, what appears to be lowercase
characters and graphic symbols. Almost too fast to read.

[ have spoken to the ATARI people in Caifornia
several times — recetved their ervata manual — followed
the corrected instructions and still have no success in loading
tape program into the computer.

I haven’t gotten past the Example 1 program on page
68 or the Assembler Editor Users Manual. If 1 don’t solve
thas problem I might just drown the Assembler cartridge in
the Potomac River. HELP!!!” Tony Pilato
Several readers have raised this question. See if this
solves the problem for you — before heading for the
river.

13 CGRAPHICS 8:TRAF 238

116 FRIMT "Insert tare. press RETURHY
126 CPEH #1.4.8,"°C:"

138 GET #1,4:GET #1.,4

148 GET #lJﬂ-hET #.0

158 STRRT-=H+29eky

168 GET #1..‘-' GET #1.Y

178 FIMISH=:420E8Y

188 FRIMT “Cod: beine loaded at ":START
138 FOR I=START T4 FIMISH

2B GET #1.3%: PU}E 1,%

218 HEXT |

229 FRIMT "Code ends
238 CLOSE #1

248 EHD

at. " FIMISH

“Is there any way of saving a PET/CBM j)mgmm and
have its variables and \hmﬂ‘s saved with it, in such a way
that it can be reloaded and continue processing, from a



Professional Software Introduces

POWER
by Brad Ten{pleton

'z commodore

ADD

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

cBmM”

Mode! BOIR

TO YOUR

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.
166 Crescent Road
Needham, MA 02194

Tel: (617) 444-5224 Telex #951579

§89-9°



We've lowered the

No, the low CompuServe $5.00 per hour charge

hasn’t changed, but the world of information

we offer is growing steadily.

Of CompuServe’s 22 large computer systems, 10 are
housed here in our Dublin, Ohio Computer Center.

More Computer Power

The number of CompuServe customers
keeps growing—now more than 8,000
strong. The more customers we have, the
more computer power and access lines we
dedicate to our Information Service. Our
22 mainframe computer systems provide
sufficient power and capacity to serve
thousands more.

More News

In addition to the Associated Press, we've
added more news. Read The New York
Times and all the news that’s fit to print,
including Broadway show and movie
reviews, stories from Pulitzer Prize-winning

writers and more. We are continually
adding new features to the information
service, so check our “What's New”
section regularly to see what other
information is available.

TRS-80™ Color Computer

and Videotex™

The CompuServe Information Service is
sold in Radio Shack® Stores and, in
addition to all the major brands of com-
puters and terminals, can be used with
the new TRS-80 Color Computer and
Videotex terminal. Our special software
formats the information in easy-to-read
pages. Go forward, backward, anywhere
In the CompuServe Information Service
databases — even directly to a page of
information.

Big System Reliability

When we say we're reliable, we mean it.

In fact CompuServe computers were up
and running for a 99.6 percent reliability
factor last year. We've also built in many
“invisible’” features like data error detection
and retransmission —all those technical
enhancements which add up to the
CompuServe Information Service being
ready to use when you're ready to use it.

Radio Shack, TRS-80 and Videotex are trademarks of Tandy Corporation.
ATARI is a trademark of ATARI, Inc.



cost of the worid.

Access to all the
CompuServe services,
including electronic mail;
bulletin board; CB
simulation; newsletters from
Radio Shack®, Atari®, and
others; up t0128K storage free
plus all the services listed
here are yours. Access time
is only 8% cents per minute
between 6 PM and 5 AM
weekdays and all day
weekends, billed to your
charge card. It's a local
phone hook-up in more
than 260 U.S. cities.

Welcome to
CompuServe

There’s an energy
management system,
home repair tips,
discount information,
personal health infor-
mation and more.
Better Homes &
Gardens provides
household
information such

as recipes,
nutritional

analyses and \
meal plans.

Home
Information

All kinds of games
(including some for the
kids), book and movie
reviews, astrology and
the latest sporting event
news — even point
spreads and injury lists.
There's the

CompusServe line printer

art gallery and even a

national user opinion poll
for instant feedback on
current events.

That's
Entertainment

A complete program.
The AP financial wire,
newspaper financial
pages, Raylux Financial
Advisory Service, the
Commodity News
Service and personal
financial programs. At
a slight additional
charge, you can
retrieve fundamental
financial data on

more than 1,700
companies from
Value Line, and MicroQuote offers current and historical
data and special market reports on more than 40,000
stocks, bonds and options, updated daily.

While the
CompuServe
Information
Service is
designed for
everyone,
MicroNET
Personal
Computing

is for the
knowledgeable
computer
hobbyist or
business
person. You can buy software and have it downloaded
directly to your person computer. Use programming
languages such as APL-SF, EXTENDED BASIC,
MACRQ-10, SNOBOL, EXTENDED FORTRAN and
PASCAL, use word processing and text editing
programs.

MicroNET
Personal
Computing

Not 1985, NOW!

See for yourself what a state-of-the-art electronic
information service can do. Get a demonstration at
a Radio Shack® computer center or store— or write
to us for further information.

CompuServe

Information Service Division
5000 Arlington Centre Blvd.
Columbus, Ohio 43220
(614) 457-8600
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main menu?

I have tried saving the BASIC vital pointers, from
location 122 to 135 (original ROMSs) and saving all of
memory. 1 would then veload all of the memory and restore
the jmumn and it would still not work.

Can someone please help me?” John Lembkelde

“I am an Amway distyvibutor and am looking for a distrib-
ulor software [mc!.(rru' for the Apple I+ computer. |
have gotten several brochures based wpon other computers;
however, as sales representative with two companies
which handle Apple, I tend to lean to it — that’s the one
I'm more familiar with.” McBee Barbour

“I have an Atari SO0 and have taught myself to write
programs for it. However, I want to use a sort program to
alphabetize a list of names and I can’t work it out.

[ would appreciate it if you would ask your readers if
they can he /]) me, or have COMPUTE! /mhh\h such a
[nugnm.' if theve is a demand for one. I have tried sorts
written for other computers, but they don’t work on the
Atari.” Irwin Kaplan
You are probably trying to use sort programs
written for Microsoft BASIC (Atari’s BASIC 1s
significantly different). COMPUTE! will soon be
|)ul)ll_shmu an Atari machine language sort.

“l am writing a program for a CBM 8032 which involves
input of pmwhh large data sets by the user. Is there a way
lo !m/} an ove }ﬂmt ervor, rumr*d b\ ervoneous entry 0/ a
datum, so the BASIC program won t bomb out completely?

I would like a way to allow ‘graceful’ recovery by the user,
s0 he won't have to start his data enty Y again /: om the
beginning if he makes such an error. ” Don Barr

“I have a problem — maybe someone out theve knows the a-
nswer.

1 bought the “VOTRAX TYPE'N TALK" text to
speech synthesizer for my ATARI 800 computer. Does
anyone know how to program and interface the synthesizer
to the ATARI 8002

They (VOTRAX Company) must think I have ESP.
The 30 page booklet they provide doesn’t tell you much on
pmruruumnw or whrH'm or not the swlffs'\.' er s even
compatible with ATARI or any other computer for that
mealtler.

I'm only a computer hobbyist, not a programmer.
$345 is nothing to sneeze at on something I don’t know
how to use.” Edward A. Sweeney

“A keypad for entering repetitive numerical data is cer-
tainly a convenience. Is the Atari ‘keypad’ used in the
video game computer compatible with the Atari 800 and
can it be used for this purpose?” Jerry Stern, M.D. ©

A Revolutionary Concept In Sofftware
For The ATARI* 400 and 800 Computers

The (Interactive Storybook

Sammy The Sea Serpent
A Storybook Program For Children Ages 4 to 7.

Sammy The Sea Serpent
is the story of an imaginery sea creature who
is lost and trying to find his way home. The
story is read aloud to your child by a
professional actress. While the tale is being
told, the child uses the joystick to help Sammy
out of some tight spots.

The A side of the cassette contains the
interactive story; the B side contains games
that the child plays with-Sammy:.

The program uses voice, sound effects, music,
color and mixed graphics.

Sammy The Sea Serpent
can be used with either the ATARI 400 or 800
and requires 16K. It is available in cassette
format only. Price is $16.95 plus $2.00
shipping and handling.

Also available at fine computer stores.

Program Design, Inc./11 Idar Court Greenwich, CT 06830
203-661-8799

ATARI is the registered trademark of ATARI, Inc.

Having trouble
learning to use

your computer?

Reference manuals don't teach. Most BASIC
texts don't cover specific personal computers.

TIS solves these problems
with step-by-step books
tailored for your machine.

For PET/CBM

Understanding Your PET/CBM ....... $16.95
Vol 1: Basic Programming
PET GraPRICS: a s et b v 0 Ry S e s as $6.95

For OSI CIP/C4P

Understanding Your C1P/C4P ......... $9.95
A Workbook of BASIC Exercises

Money Back Guarantee. VISA/MC accepted.
All prices include UPS or 1st Class postage.

&3

Total Information Services, Inc.
Los Alamos, NM 87544 )

Box 92I, Dept. C
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A PROGRAM FOR
YOU IN'81 &'82

Attend the biggest public computer shows in the country.
Each show has 100,000 square feet of display space fea-
turing over 50 Million Dollars worth of software and hard-
ware for business, industry, government, education, home
and personal use
You'll see computers costing $150 to $250,000 including
mini and micro computers, software, graphics, data and word
processing equipment, telecommunications, office machines,
electronic typewriters, peripheral equipment, supplies and com-
puter services.
AL ! - i ) All the major names are there including; IBM, Wang, DEC,
B ; Vo A Xerox, Burroughs, Data General, Qantel, Nixdorf, NEC, Radio
: ! Shack, Heathkit, Apple, RCA, Vector Graphic, and Commo-
dore Pet. Plus, computerized video games, robots, com-
puter art, electronic gadgetry, and computer music to
entertain, enthrall and educate kids, spouses and peo-
ple who don't know a program from a memory disk.
Don't miss the Coming Of The New Computers —
Show Up For The Show that mixes business with
pleasure. Admission is $5 for adults and $2 for chil-
dren under 12 when accompanied by an adult.

Ticket Information

Send $5 per person with the name of the show
y vill attend to National Computer Shows
824 Boylston Street, Chestnut Hill, Mass. 02167
Tel. 617 739 2000. Tickets can also be purchased
at the show

BOSTON
Hynes Auditorium
PRUDENTIAL CENTER

THURS-SUN
OCT 15-18, 1981
11AM TO 7PM WEEKDAYS
11AM TO 6PM WEEKENDS

CHICAGO
McCormick Place
SCHOESSLING HALL
23rd & THE LAKE
THURS-SUN
SEPT 10-13, 1981

11AMTO 7PM WEEKDAYS
11AMTO 6PMWEEKENDS

Atlanta Civic Center

395 PIEDMONT AVENE AT
RALPH McGILL BLVD

THURS-SUN
OCT 26-NOV 1, 1981
11AMTO 7PM WEEKDAYS
11AMTO 6PMWEEKENDS

DC Armory/Starplex
2001 E. CAPITAL ST. SE
(E CAP. ST. EXIT OFF 1295
-KENILWORTH FRWY)
ACROSS FROM RFK
STADIUM
THURS-SUN
SEPT 24-27, 1981
11AMTO 7PMWEEKDAYS
11AMTOBPM WEEKENDS

ELES
LA Convention Center
1201 SOUTH FIGUEROA

THURS-SUN
MAY 6-9, 1982

11AMTO 7PMWEEKDAYS
11TAMTO 6PMWEEKENDS
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Computers
And Society

Some Speculations On
The Well-Played Game,
Part 2..

David D. Thornburg
INNoOVision
Los Alios, CA

Last month I responded to a COMPUTE! guest
editorial by Alfred D'Attore in which he sut'gvslul
that the major legitimate use of personal computers
in schools was f(n the generation of rote drill and
practice exercises. From my perspective, based on
several years experience conducting workshops,
talking with teachers, and, most importantly, talking
with children, I have observed that there is a great
deal of benefit in having carefully chosen computer
games in the classroom.

This month I want to explore two issues. First, |
want to describe some games which I have found to
be both enjoyable to students and well stocked with
educational content. Second, I want to explore some

of the possible hidden reasons behind some teachers’

reluctance to allow computers in the classroom.
The games I will describe represent only a small
sampler of high quality educational software. There

are many more games which are both high in intrinsic

motivation and which provide practice in traditional
school subjects.

Because I have acquired these games from
many sources over the years, and because these
games reside on various computers, I want to make
a brief disclaimer. First, I am not the author of any
of these games, nor, in most cases, do I know who
the author is. Second, several of these games appear
under several names in the marketplace. I have
made no attempt to identity the originator of any of
these games, nor do I know the copyright status of
any of them. I am describing these games only to
illustrate their value in the classroom. Any reader
who wishes to generate an implementation of any of
these games has the personal responsibility for first
determining the copyright status of the game.

Since Mr. D’Attore was most concerned with
math drill, I will cover that area first. As many of
you know, there are many games which require

various levels ()f(()lﬂplltdtl()ll"il skill. Here are two of

my favorites:

Knockdown — This game is an excellent tool for
providing drill. The game can be played against the
computer or against another player. Each player has
a number line with the numerals one through nine
on it. Each player takes turns having the computer
roll a pair of dice. The player then takes the numeral
corresponding to the sum of the points on the dice.
If that number has already been taken, or is larger
than nine, then the numerals corresponding to each
die are taken. If one or both of these numbers is
covered, then any other two numerals which gener-
ate the same sum can be taken. Play alternates unul

... describe some games which
| have found to be both
enjoyable to students and
well stocked with educational
content.

one player cannot complete a move. The second
player then continues playing until he or she is
similarly stuck. The player with the highest score
(determined as the sum of the covered numerals)
wins.

During the course of the play, each player gets
several opportunities to add two numbers as well as
to perform relational tasks, such as figuring out that
344 1s the same as 2+ 5.

I have used this game in a first grade classroom
where it was well received by both students and
teacher alike. Several weeks later I was conducting a
school-wide workshop at the same site and several
first grade students specifically asked me if I would
let them play this game again.

Not a bad response for a pure math drill game!

Maxit — My first exposure o this game came
from the PET version written by Harry Saal. 1 have
since seen implementations under different names
on the Interact and on the Atari computers. A nice
board-game version called “Tally Up” is made in
Israel.

In Maxit, a square grid is formed of randomly
chosen numbers. In some un})lcmcnlmmm of this
game, both positive and negative numbers are
used. Play is against the computer or against an-
other player. At the start of the game, a marker is
placed randomly on the grid. The first player is
allowed to move the marker horizontally, choosing
a number to capture. Choosing the number fixes
the column from which the other player (or the
computer) must take a number. Once a number is
taken, it is added to the player’s score. When the
next player chooses a number from the column,
this fixes the row from which the first player must
take the next number. A sample grid is shown



With the Hayes direct-connect warranty. That's another reason is built-in, and we even include our
Micromodem I your Apple ll can  why it's the largest selling direct- FCC-approved Microcoupler™
communicate by phone with the connect modem for Apple Il that plugs directly into any modu-
outside world. You can access in- computers. lar telephone jack in the U.S. —
formation networks like Programmable. you don't even need the phone!
The Source for a variety i Automatic dialing $-100, too. The Hayes
ofbusiness and personal | - and answering? Micromodem 100 gives S-100

applications, exchange Of course! Wein-  microcomputers all the advan-

programs with friends clude programson tages of our Micromodem 1!
anywhere in North diskthatdialphone Put the outside world inside
America, and = numbers for you, your computer with a data com-
even use your se;;g messageswhileyoute  munications system from Hayes.
Apple Il when . * away,andmuchmore! Available at computer stores na-
you're away ~ . Complete. You tionwide — call
from your home %ﬁ get everything or write for the
or office. you need to com- Hayes location near-
Dependable. The municate with other Bell b

, est you. And
Micromodem Il is so dependable ~ 103 compatible modems at 110 don't settle for anything less
it comes with a two-year limited ~ or 300 baud. The serial interface than Hayes.

Hayes Microcomputer Products INnc. ssas peachiree Cormers East, Norcross. Georgia 30092 (404) 449-8791

. Micromodem 100 and Microcoupler aigjuademar_ksoi Hayes Microcomputer Products Inc.
mputer Inc. ~ Micromodem Il can also ith the Bell & Howell computer.  © 1981 Ha:
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below: Both of these simulations are easy enough for
A A (e most school age children to handle. While aiding in
Tetialls 2kl o SIESS the development of general reasoning ability, these
e g ‘; 12 games help develop decision-making intuition, and
é :l) o 8 the ability to make trade-offs. g
e o e £ R A Many more strategy games are useful in the

The asterisk is the starting marker position.

Suppose it is the first player’s turn. To maxim-
ize the score, the player could take the 6. However,
the second player could then take a 9 for a net gain
of 3 points. If the first player took the 5, the second
player could only gain 2 points by taking the 7, in
which case the first player could take the 8 8 and
stick the second player with very low numbers.

As you can see, the game can be pld\ ed at
many levels. All computer-based versions I have
seen play perfect games at one level of “look-ahead.”
Since many of the children I have seen are able to
attain this level of play fairly easily, evenly matched
games can be achieved with a small amount of
pr actice.

While most players do not consciously add up
each possibility and analytically deter mine the best
choice, many people do per form the subtraction of
the present choice from the probable next move in
order to assess the validity of each choice. In addi-

tion to providing incentive for acquiring simple
subtraction skills, this game also hones children’s
intuition in numeric relationships. Many children
make explicit statements of their mmnnmg process
during the play of the game: e.g., “Well, if I take
the 9 he has to take the 4, but then he can stick me
with the -10 and take the 15.”

I have seen children spend hours on this
game.

Among reasoning games which help develop
intuition in the solution of multi-variable constraint
problems, my favorites are the simulations Lemon-
ade (from the Minnesota Educational Computer
Consortium) and Hammurabi.

In both of these games the player is given
control of an economic environment based on a
model which has a certain level of uncertainty built
into it. In Lemonade, the player runs a lemonade
stand and has to purchase advertising and raw
stock for each day’s transactions. After setting a
price, the results of the day’s sales are determined.
Generally, increased advertising increases sales, an
increase in prices decreases sales, and so on. Chan-
ces of rain (and occasional hot summer days) are
just two of the many external factors which are
used to make this game more challenging.

Hammurabi (sometimes called Kingdom) has
been around for ages. This simulation involves the
planting, harvesting, and sale of grain, with re-
source management being the major goal. Success
brings more workers to the city (thus requiring
that they be fed), shortages of grain cause starva-
tion, thus reducing the work force available to
plant the next year’s crop.

classroom as well. Games such as Othello (a.k.a.
Reversi, Roman Checkers) and Mastermind (or
Logicolor) come to mind. The point is that there
are hundreds of games which are well suited for
use in the classroom. The well stocked school should

A curriculum which is oo
inflexible to allow the use
of these games should probably
not be using computers
in the classroom at all.

have many games to choose from. Games like
Hurkle, Hangman, Wumpus, Quest, Stars, Darts,
Concentration, etc. can all find utility in the class-
room for the acquisition and reinforcement of
various skills in math, language, and general
reasoning.

A curriculum which is too inflexible to allow
the use of these games should probably not be
usmg computers in the classroom at all.

The second topic for this month is my specula-
tion on the origins of the concern I have heard
expressed by teachers who want to keep computers
out of the classroom. While many of the teachers 1
meet are quite excited about the use of personal
computers, there are some who are adamant in
their refusal to consider the use of this technology.

Many of the reasons given arise from important
and potentially valid concerns. Are computers
going to be under-used, high priced gimmicks, as
some of the early and hca\ll\ -pushed audio/visual
Lqulpmvnl was? Can a Leacher wor kmg ‘lqdmsl a
fixed lesson plan, depend on the availability of
textbook-specific software to provide an integrated
program of instruction? The answers to these and
other questions provide some valid points of con-
cern which will diminish the use of computers in
certain schools. It is not sufficient to say that, some-
day, these problems will be solved. Teacher’s work-
loads and budgets leave little time for conducting
sky-blue experiments. And yet there is one area
where computers are most appropriately used in
our schools, and that is in the development of
computer literacy. The factis that computers are
here to stay. T his tec hnology is too powerful and
too ublquuom to be left out oi the school curriculum
much longer.

There are those teachers who say that the



SOFT
ROM

@ 4096 BYTES OF SOFT ROM

@ WRITE PROTECT RAM WITH
A FLIP OF A SWITCH

@ STORE VARIABLES OR
INDICES OUTSIDE OF BASIC
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computer is a waste of the child’s time. The fervor
with which I have heard this argument expressed
suggests that many of these teachers have deeper
fears regarding this technology than they are pre-
pared to ac ]\mm ledge.

Some youngsters gain mastery of the computer
before the teacher (lnu Some teachers feel threat-
ened by this. Perhaps an even deeper cause for
computer-phobia among some teac hers is the

Perhaps an even deeper
cause for computer-phobia
among some teachers is
the concern that the
computer gives the student
too much control over the
school environment.

concern that the computer gives the student too
much control over the school environment. When
discoveries are being made by a child who 1s pro-
gramming his own computer, there is no clear way
for m: my teac hers to measure, or even monitor,
the student’s progress. Itis pmh iblv not easy for a
teacher with no programming skills to share the
joy of a child who has suc cessf ully created an ani-
mation of a ball moving across the screen. The
more a teacher is concerned with the acquisition of
specifically measurable skills in highly compart-
mentalized areas, the less likely she or he will be
able to appreciate the treme ndous amount of
“learning” which takes place during the child’s
time with the machine.

From the perspective of the child, the creation
of the truly low-cost computer and the associated
creation of the consumer computer industry will
allow our children to gain mastery of these devices
anyway. It remains for the schools to decide what
role, if any, they want to have in providing educa-
tional opportunities for our children in this area.

Frank Herbert Made Simple...

I have received a great many letters from readers
of my review of “Without Me, You're Nothing” by
Frank Herbert. Those of you who wrote, called, or
electronic-mailed responses to me shar ed my con-
cern for the lack of technical accuracy I noticed in
the book. Of special concern was Mr. Herbert's
constant use of “disk driver” when he was referring
to a disk drive.

I am especially indebted to Dan Howard, from
Oakland California, for pointing out that a “Disk
Driver” is the pilot of a flying saucer!

Many thanks to Dan dil(l the many others of
you who took the time to write. After all, without
you, this column is nothing! (@)

Introducing a totally new world
in professional software for the
Apple 1l and Commodore Pet.

Until recently, the tremendous explosion in micro-
computer technology left an unfilled void in real
quality software. MicroCraft Systems is totally
dedicated to filling that void for the Apple Il and the
Commodore Pet. With powerful, elegant and ver-
satile software.

Beyond the software house. To a
complete 6502 development system.

More than a software distributor or discount house,
MicroCraft Systems now provides you with access
to a whole new spectrum in software systems.
MicroCraft software includes: MacrolLink, a com-
plete macroassembler for the 6502, SuperEdlt a
fuli-screen editor with a superb range of powerful
capabilities plus, DiskScreen, a screen-oriented
disk utility. Com plete System $200/$40

MacroLink $125/$20

Uses text files for source code e Links source code
or object code programs e Fully nestable file in-
clude capability  Recursive macros ® Nestable
conditional assembly = Over 50 error messages ®
File I/0 macros ® Sample programs ® Disk assem-
bler: source code need NOT fit in memory.

SuperEdit $75/$20

Full Screen Editor = Single keystroke commands *
Uses standard text files ® Move cursor by character,
line or page * Block move and copy ® Search and
replace ® Macro capability ® Plus extra software:
SuperEdit ‘56 x 27’ provides 56 x 27 character
screen for Apple Il « And more!

DiskScreen $40/$10

Displays a complete sector in hex and ASCIl e Com-
pletely visual and interactive ® Sector move and
copy ® To change byte value, move cursor and type.

NOTE: All programs require single disk drive. MacroLink
also requires 48K. First price: software and man-
ual. Second price: manual only (applied toward
purchase of software).

Call or write for our complete MicroCraft Systems
catalog at no extra charge. Other programs include:
S.T.A.R. Reading Program ¢ “C” Compiler ¢ Gra-
phics Development Systems ¢ Programs in ROM »
SuperEdit for 80 x 24 video cards

MicroCraftSystems, .
In software systems, a name to remember.
188 Kerby Road

Grosse Pointe Farms, M| 48236
(313) 881-3089

MicroNet I.D. 70270, 222

VISA or MasterCharge accepted. Inquire at your local
computer store or order direct.

Source I.D. CL0472
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This suite of programs is ideally suited for both the businessman and programmer, for use with the CBM 8032.
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For the Business User

Uses Menu Options - no programming
experience needed.

Lets you enter data in the form you wish,
then lets you recall it using any search
criteria.

Performs predefined calculations on the
record in realtime as record is displayed on
the screen.

Reports can be produced using any search
criteria and/or arithmetic functions.
Useful applications can be developed
quickly.
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Inventory Control

Mailing Lists

Accounting systems

Personnel

Costing

Gathering test data

Budgeting

Scheduling

Examples of use included on disk supplied.
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e No special disk formatting so that word
processing or other programs can be stored
on the same disk.

e No ROM Based Security thus no need to
open CPU.
e Fast ‘n’ key Sort/Merge included.

e Full realtime intra & inter record arithmetic
performed on the screen as record is
displayed.

® Professional software support including
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TRY IT!
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The Beginner’s
Page

[Richard Mansfield
Assistant Editor

Subroutines are one of the most important tools
used in computer programming. They are, simply,
small programs. (The words routine and program
mean essentially the same thing.) Subroutines
nestle within larger programs and provide essential
services to the host program. Often a subroutine is
called by the host many times during the run of the
program.

The key difference between subroutines and
larger programs can be illustrated by the fact that
the human thinking process works the same way:
large jobs are broken into smaller jobs. Each smaller
task can then be solved as a separate unit. If we
were not able to think in this way, we would not be
able to think at all.

Subroutines and Pizza

The power of subroutines derives from two impor-
tant factors: repeatability and portability. 1f you make
a telephone call to order a pizza, your mind first
breaks the problem down into sub-problems (some
of them are so small that you are not even conscious
that they are involved). You walk to the telephone,
dial the number, hear a busy signal, replace the
receiver, dial again, place your order, give your
home address, and replace the receiver again. In

this entire “program,” your brain was mainly using
subroutines.

Within the pizza-ordering job are many small
jobs. Both replacing the receiver and dialing had to
be done twice within the program. This is repeata-
bility. The instructions for replacing the receiver,
walking, recognizing busy signals, and so forth,
would not appear each time they were used within a
program. Rather, they are written only once, and
in one place, and can be used whenever needed.
Subroutines are also portable. They do not belong
specifically to one particular task. They can be
lifted out of one program and inserted into a dif-
ferent program. Dialing is also a subroutine when
calling the police.

Whenever you are doing something “uncon-
sciously,” like driving, or walking to the phone, you
are on auto-pilot and you are thinking about some-
thing else altogether. Long ago, your brain set
aside a zone called “how to walk” and you do not
need to figure out these complex muscle interac-
tions each time you get off a chair. Instead, you call
a subroutine. Your brain, like a computer, already
knows how to perform many of the often-repeated
jobs which, once learned, need not be “pro-
grammed” again. In the same way, you will want to
build a library of subroutines for your computer.

When you first get a computer, it knows many
subroutines (BASIC is a library of subroutines),
but you will find that your own programming
efforts will result in a growing collection of short,
common routines. You might be writing a game
which simulates a financial disaster and need to
round some numbers to two decimal places. Before
trying to write that section of the program, you

GENERAL GLOSSARY

K. Kilobyte. 1024 bytes (units of computer memory).

6502 or CPU. The chip (a piece of plastic with a lot of electronics
inside it) within the CBM that “thinks.” As opposed to the chips that
“remember” such as RAM and ROM chips.

RAM. Read/write memory (can be changed).

ROM. Read Only Memory. A permanent IIICII‘IUI‘?'. BASIC is in ROM
so that when the computer is turned off, it can still remiember BASIC.
Disk. A magnetic disk for storing data. Looks like a limp 45 RPM
record. Also called “floppy.” Used in a machine called a Disk Drive.
MODEM. MOdulator-DEModulator. Allows a t'mn}mlcr to call other
computers on the telephone and send or receive information.
IEEE-488. Pronounced I-triple-E. A standard interfacing (connecting)
scheme to add peripherals (disk drives, printers, etc.) to a computer.
ASCIL. Pronounced ASK-EE. American Standard Code for Informa-
tion Interchange. Assigns a number (0-255) to each letter of the
;1ivhabet and other familiar symbols such as quotes, commas, etc. This
is how the computer, which deals in numbers only, can also manipulate
text. After A=65 and B=66, the computer can easily alphabetize.
Machine language. As opposed to BASIC and other “higher-level”
languages — machine language (ML) is the computer’s language, it's
way of seeing a list of instructions (a program). What BASIC does is to
stand between the human and the machine and translate English
words into ML. PRIN'T, for example, is transformed into a long list of
ML instructions which can communicate the idea of PRINTing to the
6502 “brain” of the computer.

Monitor. Or “machine language monitor” is a program which helps to
simplify machine lanFu;tge programming. Several popular “exten-
sions” add power and versatility to the monitor. Original ROM CBM’s
do not have a built in monitor.

Assembler. A program which makes machine language programming
even easier by recognizing alphabetic information and translating it
into true, numeric machine language.

Hexadecimal. Or “hex,"” is a way of counting which uses groups of 16
rather than the familiar decimal 10. When it gets to 9, it starts using A
through F. It is sometimes convenient in ML work.

Garbage collection. Sometimes the computer must get rid of old
strings (text variables) which are not needed anymore by a program.
T'his frees some memory. In 4.0 BASIC this takes only seconds, but in
other BASICS it can lock up the computer for minutes, with no
explanation.

Integer. A whole (not fractional) number.

Floating point. A way for the computer to store long numbers
efficiently, in a few bytes. FP can handle numbers from -10*® to 10%®
on CBM. This is the ordinary type of numeric variable used by default
in most computers. It gets its name from the fact that a decimal point
can float around within numbers to represent various fractions.
Interrupt, Interrupt Request, or IRQ. Every “jiffy” (sixtieth of a
second), the CBM stops whatever it's doing, jumps to a special little
program, and then jumps back and continues whatever it was doing.
Among other things, it checks to see if the STOP key is down. Other
computers relate to interruptions in other ways, but all 6502 machines
have this mode.

Crash (or lockup, or endless loop). The cursor usually disappears and
the computer will not respond, even to the STOP key.

Parallel (and Serial) Interfacing. The two primary ways to connect
devices to allow data to be accurately sent between them. Parallel is
more expensive and faster. It sends an entire byte at a time (eight bits
simultaneously) and needs thicker cables since it must have a minimum
of nine wires. Serial sends data a bit at a time.
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NEW COLLEGE BOARDS 552 rraneie

The best way to sharpen your skills for the College Boards is to work on actual examinations. Each of
these program sets confronts the user with a virtually limitless series of questions and answers. Each
# program is based on past exams and presents material of the same level of difficulty and in the same
form used in the College Board examination. Scoring is provided in accordance with the formula

used by College Boards.
X SAT, PSAT, N.M.5.Q.T., set includes 20 programs covering Vocabulary, Word Relationships, Reading
f Comprehensnon Sentence Completion, and Mathematics. Price $149.95
EDUCATOR EDITION - SAT, PSAT includes all of the above programs plus detailed solutions and
i explanations for each problem plus drill exercises. SAT set includes 26 programs $229.95

GRADUATE RECORD EXAMINATION set includes 23 programs covering Vocabulary, Word Relation-
ships, Reading Comprehension, Sentence Completion, Mathematics, Logical Diagrams, Analytical
Reasoning. $199.95

EDUCATOR EDITION - Graduate Record Exam Set includes 33 programs. $289.95

Owners of our initial College Board series can upgrade their package to the College Board 81-82 specs.
including the all new reading comprehension, sentence completion plus expanded vocabulary and
mathematics sections for $69.95.

' ' ' i‘l'ri . | b[ ALL TIME SUPER STAR BASEBALL Performance is based on the interaction of ]
U

(1 actual batting and pitching data. Game can
i |,’-— & SUPER STAR BASEBALL be played by one or two players with the

: t ALLTIME SUPER STAR BASEBALL | computer acting as a second player when de-
} SUPER STAR BASEBALL Sample Lineup sired. Players select rosters and lineups and
Sample Lineup - exercise strategic choices including hit and

B. Ruth T. Williams D. Parker J. Rice " 2 Eabe 2 3
i \ L. Gehrig 1 Fosik W Stasell = 4 b Ao run, base stgahng, p|r_1c!1 hitting, intentional
— } ). DiMaggio M. Greenberg | W. Mays L. Brock walk, etc. Highly realistic, there are two ver-

J. Jackson R. Hornsby P. Rose R. Carew sions, ALL TIME SUPER STAR BASEBALL, and
G. Sisler H. Wilson 0.Cepeda  H.kKillebrew] SUPER STAR BASEBALL featuring players of
S. Musial B. Terry C. Yazstremski R. Allen the present decade. Each includes about 50
T. Cobb M. Mantle W.McCovey R. Leflore players allowing nearly an infinite number of

W, Mays H.:Aaron R.Jackson  R.Zisk roster and lineup possibilities.
C.Young-P  W.ohnson-p G. Brett B. Madlock

R.Guidry-P  T.Seaverp *BothGames .........coovveennns $24.95

SWORD OF ZEDEK

Fight to overthrow Ra, The Master of Evil. In this incredible
adventure game, you must confront a host of creatures, nat-
ural and supernatural. To liberate the Kingdom, alliances
must be forged and treasures sought. Treachery, deceit and
witchcraft must be faced in your struggles as you encounter
e wolves, dwarves, elves, dragons, bears, owls, orcs, giant bats,
trolls, etc. Each of the twelve treasures will enhance your
power, by making you invisible, invulnerable, more elo-
quent, more skillful in combat, etc., etc., as you explore the
realms of geography, both on the surface and underground.
Dungeons, temst castles, mountains, etc., are all a part of
the fantastic world of Ra. Each game is unique in this spec-
tacular and complex world of fantasy. $24.95

ISAAC NEWTON

Perhaps the most fascinating and valu-
able educational game ever devised - ISAAC
NEWTON challenges the players (1-4) to
assemble evidence and discern the under-
lying ‘‘Laws of Nature’’ that have produced
this evidence. ISAAC NEWTON is an induc-
tive game that allows players to intervene
actively by proposing experiments to deter-
mine if new data conform to the ‘“Laws of
Nature’’ in question. Players may set the

\\\\‘ \ Sl // e TIME TRAVELER level of difficulty from simple to fiendishly ¥
lex. B
= //’ The best of the adventure games. Confronts player with ~ COMP! 2 s
) i\s\\wl complex decision situations and the demand for real time ac- In a classroom setting the instructor may
E—‘} f _: tion. Using the Time Machine, players must face a challeng- elect to choose ‘“Laws of Nature” in accor-
= = S= = ing series of environments that include; The Athens of Per-  dance with the complete instruction man-
’//7 ‘i.s‘-"\“; icles, Imperial Rome, Nebuchadnezzar's Babylon, Ikhnaton’s  yal provided. -
Z# X Egypt, Jerusalem at the time of the crucifixion, The Crusades, Foc Insightintoisome ofthe hasicpingiples
52

‘\\\ Machiavelli’s Italy, the French Revolution, the American Rev- :
olution, and the English Civil War. Deal with Hitler's Third  underlying ISAAC NEWTON see Godel,
Reich, Vikings, etc. At the start of each game players may %SFS_he_{,_Ba_Ch by Douglas R. Hofstadter, !

p=:1~—=l“_5ﬂ"_—“'=—-—-ﬂn—-—i"-———ﬂk—7'—ﬂ"-—"‘ﬂ—*

x choose a level of difficulty. . .the more difficult, the greater apter XIX and Martin Gardner’s “‘Mathe- 3¢
P - ~the time pressure. To succeed you must build alliances and  matical Games'* column in Scientific Amer-
o= | 3 struggle with the ruling powers. Each game is unique. ican, October, 1977 and June, 1959.
=== = 4.
| % $24.95 $24.95 l
" « Krell Software |
L *ALL PROGRAMS AVAILABLE FOR ]
TRS-80, APPLE Il & PET Send check or money order to >
*Programs for APPLE or TRS-80 are on 21 Milbrook Drive, Stony Brook, NY 11790
O disk or O cassette, please specify. (516) 751-5139
All programs require 16K ® TRS-80 programs require LEVEL |1 BASIC ® APPLE programs require Applesoft BASIC
e W M I MK - 1 M3 Mac——
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remember that this same rounding job was part of
your income tax program. Itis far simpler to lift
the rounding routine out of the other program
than to figure out how to program it all over again.
Your financial disaster game and income taxes
have nothing in common (well...), but the same
subroutine can be taken from your library for both
of the larger, unrelated programs.

The Rounding Subroutine

30000 ZQ=INT (ZQ * 100)/ 100

30010 RETURN

Looking at the rounding subroutine, we can
see a couple of odd things about it — it starts with
line number 30000 and it uses a variable named
7Q. These are both good programming habits.
When you are building your library of subroutines,
you will want to be able to merge them easily into
the larger, host programs. To do this, you will want
to give them high line numbers, the highest per-
mitted by your version of BASIC. In this way, you
can stick them easily onto your other programs
without needing to renumber your lines.

Interestingly, some people advocate the oppo-
site — they suggest putting subroutines at the start
of programs. Their reasoning is that the host pro-
gram will run faster since it looks for a subroutine
by going through the program from the lowest line
number on up. This would be fine — as long as
you always start programs with a line number such
as 100 to leave room for any added subroutines.
Many programmers start with line 100 to also allow
space for DATA tables, REMark statements, and
so forth. The essential thing is to decide on a reason-
able style and stick to it each time. This permits
you to more easily understand your programs
when reviewing or modifying them later. It also
makes the main components of all your programs
(initialization, tables, subroutines, main loop)
second nature to you. (We will explore these four
primary program components in the next issue.)

The other odd thing about the rounding
subroutine is the variable name “ZQ.” It is chosen
because it is so unlikely sounding that you will
probably never pick it to use as a variable name in a
host program. You would run into problems if
your subroutine used a variable which was also
being used by the host program for something
unrelated. For example, if the subroutine caused a
variable such as “N” to be defined as 53.25 and
your host program were also using the variable
“N” for the number of days in a week ... it would be
a mess. So, before you GOSUB to the subroutine,
you change the host program’s variable into the
subroutine’s variable (ZQ = N) and, when you get
back from the GOSUB, you give the result back to
N again. The subroutine “call” would look like this:

150 ZQ=N: GOSUB 30000: N=ZQ

Subroutines have a major impact on program-
ming style and they must be handled carefully.

Books have been written on the subject of good
programming practices. In general, it is less impor-
tant that you follow arbitrary “practices” than that
you develop consistent programming habits. Of
course, it would be ideal if the rules of program
composition had settled down into a universally
accepted canon of guidelines. Many fine minds are
presently occupied by attempts to develop a “best”
programming language which will, it is hoped,
force programmers to write clear, easily under-
stood, and efficient programs.

Pessimists argue that the grammars of the
world’s languages never settle down in this fixed
way, that BASIC has taken hold and will never
yvield, or that even a fixed set of linguistic rules
cannot eliminate confusing, wasteful, or illogical
programming. In addition, some feel that clarity
and efficiency are mutually exclusive goals (when
efficiency is defined in terms of memory space and
speed of program execution). Nevertheless, these
dark possibilities aside, it is surely worthwhile to
attempt to be clear and efficient in your own
programs.

Recursion

You are bound to see this term sooner or later.
You would look for it in vain in most dictionaries
— even unabridged editions will not list it. The
word came into computing from both mathematics
and logic. It means different things to each of
those disciplines and, you guessed it, there is a
third meaning in programming lingo. It has a
meaning very close to recur, but it is a peculiar
kind of recurrence. It means a subroutine that
“calls” itself. This mind-bending idea is sometimes
not allowed by a computer language — FORTRAN,
for instance prohibits recursion. Most program-
ming style experts suggest that you avoid it. (They
also suggest you avoid GOTO, whenever possible,
and self-modifying programs, but we'll deal with
that another time.)

To visualize a subroutine which uses itself, we
can write a slightly more complex subroutine:

150 ZQ=N: GOSUB 30000

30010 IF ZQ>5 THEN GOSUB 30000
30020 RETURN

This complicated situation will cause a series of
GOSUBs until the number is finally lower than
five. You can see the problem here: we might have
a large number of GOSUBs nested within each
other for the computer to keep track of. (The
computer remembers an “address” when it
GOSUBs, so it can RETURN later and pick up
where it left off.) So, when the program finally gets
to RETURN ... where does it go? Back to the origi-
nal GOSUB on line 1507 Or back to line 300102
The computer keeps track of these “return
addresses” by stacking them up (in its stack) as the



Osborne :
AWAKENS the ATARI

and Puts it to Work.

All too often, computer users who've been used to entertainment programs have trouble
coming up with ideas for practical computing. Your computer plays space games well
enough, but when you have a down to earth problem like the future of an investment or
federal withholding taxes, can it perform? It can now.

M

Osborne/McGraw-Hill infroduces Some Common BASIC Programs for the Atari™. This book
contains 76 short, brilliantly documented programs that you can key directly into your Atari™
400 or 800 computer. You'll get a lot of math power including personal finance, taxes, and

statistics. All the programs are listed below.

Future of an Investment

Future Value of Regular Deposits (Annuity)
Regular Deposits

Regular Withdrawals from an Investment
Initial Investment

Minimum Investment for Withdrawals
Nominal Interest Rates on Investments
Effective Interest Rate on Investments
Earned Interest Table

Depreciation Rate

Depreciation Amount

Salvage Value

Discount Commercial Paper

Principal on a Loan

Regular Payment on a Loan

Last Payment on a Loan

Remaining Balance on a Loan

Term of a Loan

Annual Interest Rate on a Loan
Mortgage Amortization Table
Greatest Common Denominator
Prime Factors of Integers

Area of a Polygon

Parts of a Triangle

Analysis of Two Vectors

Operations on Two Vectors

Angle Conversion: Radians to Degrees
Angle Conversion: Degrees to Radians
Coordinate Conversion

Coordinate Plot

Plot of Polar Equation

Plot of Functions

Linear Interpolation

Curvilinear Interpolation

Integration: Simpson’s Rule

Integration: Trapezoidal Rule
Integration: Gaussion Quadrature
Derivative

Roots of Quadratic Equations

Real Roots of Polynomials: Newton
Roots of Polynominals: Half-Interval Search
Trig Polynomial

Simultaneous Equations

Linear Programming

Matrix Addition, Subtraction, Scalar Multiplication
Matrix Multiplication

Matrix Inversion

Permutations and Combinations
Mann-Whitney U Test

Mean. Variance, Standard Deviation
Geometric Mean and Deviation
Binomial Distribution

Poisson Distribution

Normal Distribution

Chi-square Distribution

Chi-square Test

Student's t-distribution

Student's t-distribution Test

F-distribution

Linear Conelation Coefficient

Linear Regression

Multiple Linear Regression

Nth Order Regression

Geometric Regression

Exponential Regression

System Reliability

Average Growth Rate, Future Projections

Federal Withholding Taxes

Tax Depreciation Schedule

Check Writer

Recipe Cost

Map Check

Day of the Week

Days Between Two Dates

Anglo to Metric

Alphabetize [} r"
Grt!
CHll |

Some Common BASIC Programs ed. by Lon Poole:

Atari™ edition - #53-5, $14.99 [

PET/CBM™ edition - #40-3, $14.99 [
TRS-80™ level Il edition - #54-3, $14.99
Generalized BASIC edition - #06-3, $14.99 [ ]

Practical BASIC Programs ed. by Lon Poole

Make check payable to: OSBORNE/McGraw-Hill

630 Bancroft Way, Berkeley, CA 94710 Dept. Gé

Name

Contains 40 additional programs with a wide
range of home and business applications. (Gen-
eralized BASIC edition only) #38-1, $15.99 []

Phone: (415) 548-2805

TOLL FREE: 800-227-2895 Outside California

Address

City/State/Zip

Plus [].75/item 4th class

$1.50/item UPS

$2.50/iterm Air Mail

$10.00/item Overseas

(California Residents add applicable tax.) [1 Please send me your free catalog.

Total amount enclosed $

orcharge my [1Visa [ Mastercard #

Exp. Date _

Signature
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GOSUB’s come in (and removing each one when a
RETURN is completed). Only the more twisted
among us will ever want to enter the house of
mirrors that this sort of self-referential program-
ming involves. Itis fine to have one subroutine call
another subroutine. We can all easily see that the
subroutine of walking calls the subroutine of ba-
lancing on our feet. But recursion, walking that
calls walking, is hard to visualize.

So, at least until later, forget recursion. If, on
the other hand, you enjoy Alice-in-Wonderland
thinking, and most of us do in certain moods, you
might want to look into recursion a bit more deeply.
There is a fine book dealing with self-referential
systems which is excellent brain exercise: Godel,
Escher, Bach: An Eternal Golden Braid, by
Douglas R. Hofstadter. It asks that you try to im-
agine things like starting to walk while you are
walking. (e}

Basically Useful
BASIC

Checking Randomness Of

Random Number Generator

Rick Keck
Overland Park, KS

Many computer programs make use of a random
number generator to provide a random stimulus
for use by programs. A random number generator
is often used in setting up game situations. This
ensures a different set-up or “situation” each time
the game is played. More professional uses of the
random number generator include its use as a
stimulus for statistical analysis. Whatever the use
may be, random number generators have become
an important part of any computer system and are
used by a variety of software applications.

Today, computer systems have a built in
random number generator. A common name for
the built in function is RND. Thus to use it to
retrieve a random number, an invocation of the
function would be made as follows:
RND(.52819446). This would return a value
greater than zero but less than one. This first value
used to get the random number generator going is
referred to as a “seed.” All numbers used in calcu-
lating another random number can be the results
from the previous random number retrieval.
Hence, a program can be set up so that the random
number generator “feeds” itself.

You can make your own random number
generator and use itinstead of the one the computer
has. Random number generation theory is a field

of its own with many books written on the subject.
Generally speaking, a combination of mathematical
operations (multiplication, division, addition) is
performed with prime numbers along with a user-
provided number which varies in value each time
the function is used.

This brings about the important question
“How good is my random number generator?”.
This can be determined by finding out how “ran-

“How good is my random
number generator?”’

dom” the values are that it returns. The best way to
find this out is to test it with an analytical program
that will show whether a random number generator
has a tendancy to return values in one range over
values of another range. Ideally, the resulting
value range count numbers generated by the
program shown would all be nearly equal in value.
Be sure to test your random number generator a
few times with a different “seed” value each time to
ensure a valid testing.

New PACKAGED PROGRAMS

from
CASCADE

CASCADE COMPUTERWARE PRO-
GRAMS are designed to increase your
satisfaction and utilization of your
Commodore Computer. Our
professional programmers have
created new programs for BUSINESS
ENTERTAINMENT, EDUCATION, and
STATISTICAL applications. Write for
detailed information:

CASCADE COMPUTERWARE CO., P.O. BOX 2354, EVERETT, WA 98203

Dealer inquiries invited (206) 355-6121
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WORD-CHECK

Designed to interact with WORDPRO, it has 2100
root words and suffixes. In addition for the business
and scientific user it has the capacity for 900 industrial
or scientific terms which you load in yourself. You
have a total vocabulary of approximately 7500 words
at your fingertips. It simply goes through the text and
flags any words that it doesn'’t recognize.

WORDCHECK is the ideal program to proof your
spelling, whether it is one paragraph or a 100 page
manual. The dictionary is versatile, allowing the user

CREATE-A-BASE to add or delete words. You can design the program

with the technical terms your profession uses, even

e g, \\ WORDCHECK is a poor spellers dream come true.

CREATE-A Ei , | duplicating the table and tailoring it for each person
- -A-B EI Is a data base file management | \o | inyour office. Let WORDCHECK do the work for you
system that enables the user to choose the number of quickly and accurately.

fields needed in a file, and add or delete fields with-
out disturbing any of the existing data. Once a file is
created you can perform any of 30 functions. Such as:

@ nteract with WORDPRO 4, and 4 +

® Do mathematic functions on any 2 or more

fields
® Sort 650 files inonly 19 seconds
® Merge any sequential file into a CREATE-A-

BASE file, and output a sequential file from ﬂ: ~

aCREATE-A-BASE file.
® The report generator has the feature of user
defined fields and field width.
® Printouts can be generated by values such as,
greater than, less than, equal to orin alpha
or numeric codes.
You donthave to be a programmer to operate
CREATE-A-BASE on your COMMODORE com-
puter. Its menu driven and asks you questions at each
step as you perform any of its many functions.

AVAILABLE

at your local COMMODORE dealer or
distributed exclusively in CANADA by

B.P.I. Micro Systems, Ltd.
80 Barbados Blvd. #14
Scarborough, Ontario M1J1K9

Special Dealer Introductory Package Available

' Micro Computer Industries Ltd.

1520 E. Mulberry, Suite 170 Fort Collins, CO 80524

1-303-221-1955
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Trenton: The
Original
Computer
Festival

Jim Butterfield
Toronto, Canadda
The Trenton Computer Festival was a going
concern back in 1976 (yes, Virginia, there were
microcomputer systems then) and is still going
strong This year it was held on the weekend of

April 25th. It tends to be an informal gathering.
The commercial exhibit area is modest in size, the
flea market is huge, and there’s good opportunity
to set up shirt-sleeve sessions in one of the many
available classrooms.

Touching upon a few highlights that caught

my eye ...

The PET/CBM Forum:

Is there a compatability problem?

Ron Kushnier, the forum chairman, opened the
panel discussion with a history of Commodore
products and commented on (()llll)dlll)llll\ of the
various lines. He solicited attendees’ opinions on
whether there was a need for greater liaison on
present and future systems to ease the pain of
program adaptation.

The panelists were generally optimistic and
felt that past evolution hadn’t really been a major
slumblmg block to progress. A s(unplmq of panclm
opinion: “The IEEE bus isn’t completely implemented in
the CBM/PET; despite its limitations (which can be
gotten around) it’s a valuable feature of the product line”
— Chet Nowicki. “You quickly get used to coding to
allow for the various machine configurations”™ — Frank
Covitz. “We \‘hrmf(] welcome the ('imn ges, since changes
mean progress” — Elizabeth Deal. “VIC and Mini-
Mainframe systems will hervald new changes ... but you'll
write better programs if you code to be f(mh mrulum' in-
dependent” — Jim Butterfield. “We've all had difficult
moments — but things today look good in terms of
support and information” — Gene Beals.

The group was small but enthusiastic; and
when the forum'’s allotted time was up the whole
session moved over to an empty classroom and
kept going for an extra hour.

One of the objectives set out by Ron in his
opening remarks was the possibility of setting up
a steering group whose purpose would be to
co-ordinate questions of change and compatibility.
The session ended without a clear position on this;

it was assumed the panel members formed a good
basis for the steering group, butit wasn’t established
how such a group would function, or how badly it
was, in fact, needed.

The questions didn’t end with the meeting,
however. Ron passed out questionnaires which
solicited opinions from attendees, and will be
looking over the situation and recommending
further action. If you have a comment on the
subject, or would like to fill out the questionnaire
yourself, you should contact: Ron Kushnier, 25
Wendy Way, Richboro, PA 18954, Phone (215)
364-2711.

The Long-awaited MTU-100 Systems:

Still waiting.

Rumours said that the MTU-100 system might be
shown at Trenton. Not so: but MTU were talking
in confidence to a few selected people. Details are
still confidential on this 6502-based system, but it’s
not hard to make some close guesses as to what the
system will finally look like. All you have to dois to
look at the current MTU catalogue and you can see
the trends ...

MTU have made a name for themselves on
high- resolution graphics for the 6502, and on
music synthesis hardware and software. They have
introduced floppy disk controller boards, and a
comprehensive 6502 disk operating system called
CODOS. Memory expansion has always been part
of MTU’s hardware offerings, and a recent MTU
memory system (“The Banker™) is built for “... the
18 bit address bus 6502 based systems of the
future”. Eighteen bit acld:esmng on a 65027 That
would mean you could fit up to 256K of memory.
How is it done? MTU aren’t talking ... yet.

So ... with a little cutting and pasting on MTU’s
existing catalogue, we come up with a system that
will have up to 256K of memory, a strong disk
system with both hardware and software, and
built-in high-resolution graphics and full sound
capability. It sounds quite tantalizing.

The Osborne I:

A new style of packaging.

The Osborne I is a Z-80 machine, so a detailed
summary would be out of place here. It was on
display for one day only. The fascinating thing
about this machine is the way it is packaged, both
physically and price-wise.

The u:nlplul(‘ system — disks, CRT and
keyboard — folds together into a portable package
that is compared with an attache case. It's a rather
oversize attache case, but nevertheless, the whole
thing is truly portable. The screen is rather small,
and has a 40-character line width; I understand
that larger screens can be fitted externally. There’s
no printer, which is rather disappointing.

More interesting than physical size is the
pricing philosophy. For an advertised price of
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$1795, you get not only the computer, keyboard,
screen and disks ... you also get two major software
packages: a word processor and a financial work-
sheet program.

This type of software “bundling” may have an
impact throughout the industry. Users typically
don’t want to buy boxes — they want working
systems, and a package that includes software may
be well-received. Other manufacturers may need
to ponder the Osborne approach.

The Osborne system, with its Z-80, will inter-
face CP/M; and this will give the user access to a
large public domain library. It's hard to say whether
this will generate extra commercial interest, but a
lot of S- 100 hobbyists perked up at the mention
of CP/M.

General Impressions

Frank Covitz and Cliff Ashcraft were at Trenton to
demonstrate their latest achievements in computer
music synthesis. For those who have not been
exposed to the Diatonic Duo, they put on a virtuoso
display of 6502-synthesized instruments and
music. Listeners familiar with their work will find
their latest exploits of interest: using a Fast Fourier
Transform program developed by MTU they have
been analyzing real world sounds and then resyn-
thesizing them ... with the result that Frank str ikes
a key on hls PET and the machine sings “Listen!”.

Hal Chamberlin of MTU was also present at the
music synthesis session and played some of his off-
line generated music: the computer works much
longer to make up the music than its actual playing
time. Result: sound of remarkable quality.

A firm called Robot Mart was selling robot
arms for $289. The mind boggles: I can visualize
the PET reaching around and turning itself off. I
quite liked an Atari game called NERD, which was
a quiz for which there were no correct answers.
MTU’s visible memory was shown for 80-column
CBM machines.

The flea market was huge. It was largely
home-brew oriented, but there was a choice of
everything from books to lapel pins.

In one corner of the flea market area, a lonely
vendor was sitting by a fairly recent CBM system
with a sign: Greatly Reduced! I asked him if he was
moving on to another machine, or getting out of
home computers. The reply: it had to be sold as
part of a divorce settlement.

I thought about that one for a moment, and
then asked: “Was the computer in any way respon-
sible for the divorce?” The answer was affirmative:
financial problems, including the computer,
brought the whole situation about.

I knew the PET was a versatile machine ... but
being named, more or less, as co-respondent? (@)

LETTER QUALITY WORD PROCESSOR PRINTER/TYPEWRITER

FOR APPLE, ATARI, COMMODORE, NEC

OLYMPIA ES100 REN TECES
* 92 character electronic + Installation in 15 minutes
keyboard using existing ES100
* 8 character buffer memory cables
« Dual pitch, 10 and 12 * CMOS logic for minimal
“175 g.P.S. drain on ES100 power

supply

* All settings from keyboard « Hi or low true status bits

= Auto. correction

+ Daisy type print mechanism
+ Cartridge ribbons

* 14 1/8 inches writing line

* 1400 dealers nationwide

* Accepts RS232 serial with
7 crystal controlled Baud
rates

* Accepts Centronics parallel
interface

* Selectable auto. line feed

e

RENRAISSANCE
TEECHNOLOGY
CORPORATION

3347 VINCENT ROAD

PLEASANT HILL, CALIFORNIA 94523

(415) 930-7707

$1495.00* TYPEWRITER & INTERFACE $295.00*INTERFACE
RENAISSANCE TECHNOLOGY'S PRODUCTS FOR ATARI
Atari 850 to Diablo 1640/1650, 3 meter, serial cable 60.00
Atari 850 to Diablo 630, 3 meter, serial cable 60.00
Atari 850 to Epson 800, 3 meter, serial cable 60.00
Atari 850 to Anadex, 3 meter, serial cable 60.00
Atari 850 to Anadex, parallel cable 90.00
Atari Joy Stick Ports to Anadex, parallel cable 90.00
Atari 850 to Diablo 1640/1650, parallel cable 90.00
Atari Joy Stick Ports to Diablo 1640/1650, parallel cable 90.00
Atari 850 to Watanabe Miplot, parallel cable 90.00
Atari Joy Stick Ports to Watanabe Miplot, parallel cable 90.00
Atari 400 & 800 10-Key Accounting Pad 124.95
Atari 850 Parallel to Olympia ES100 Interface 295.00
Parallel Cable (required for above) 60.00
DEALER INQUIRIES WELCOME
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WHY BUY FROM THE BEST?
Service... Support...

NEECO Software. . .

CK commodore

16K B (16K RAM-40 Column) - Lig. Qty
32K B (32K RAM-40 Cim.) - Lim. Qty
MULTI-CLUSTER 4016 (16K RAM 4.0 BaSIC-40CIM.) « ..o v ovoonssonassennsinnns R

For Commodore Systems. allows 3 032K RAM A D BASIOADICIMLY Lo iiiie. s asmsimins s s siopsiossinimse shasracaionn #oalnioin. se $12985
CPU's (Expandable to 8) to access a 8032 (32K RAM 4.0 Basic-BOCIM.) ...vvvvnrierorecnrensasnsncnnnane an $1495
single Commodore Disk 8050 Dual Disk (1 Meg Storage)
MULTI-CLUSTER (3 CPU's) 4040 Dual Disk (343K Starage)
Each Additional CPU (up to 8) ... § 199 8010 |EEE Modem

C2N Cassette Drive

CBM - IEEE Interface Cable

IEEE - IEEE Interface Cable

VIC 20 Home/Personal Computer

ALTOS
ACS 8000-2 64K 1M
ACS 8000-15 64K 1M
ACS 8000-6 208K 14.5M
ACS 8000-7 208K 29.0M
ACS 8000-10 208K 10M
ACS 8000-10/MTU

NEC SPINWRITER PRINTERS
5530 (Parallel)
5510 (Serial)
5520 (KSR-Serial)
Tractor Option

INTERFACE CARDS
8141 (RS-232)
8150 (2K Buffered RS-232) { i ¢ 16K APPLE II+
8161 (IEEE 488) | 32K APPLE II+
8131 (Apple Card) ' ’ 48K APPLE II+
8230 (Apple Card) E
8220 (TRS-80 Cable) ) | APPLE DRIVE Only
| APPLE IIl 128K - In Stock!

IJIABI.I) 630 PRINTEH w/Monitor +
DIABLO 630 - Serial -RS-232. .....vovveeennnnnnnnceesns . $2710 sy _ Info Analystpak
BT T i e e e e o o Lo . §250 : =

AMDEK MONITORS INTERTEC COMPUTERS

Video 100 12" B+W $ 179 64K Superbrain 3
Video 300 12" Green § 240 (360 Disk Storage), CP/M™. .. $3495
Color | 13" Low Res $ 449 64K QD Superbrain

Color Il 13" High Res $ 999 (700K Disk Storage), CP/M™. . $3995

ATARI COMPUTERS PROFESSIONAL
Atari 400 (16K RAM) SOFTWARE

Atari 800 (32K RAM) - good thru 8/31

Atari 410 RECORDER ; WordPro 18K

Atari 810 DISK DRIVE i WordPro 3 (40 CIm.)16K . ...
WordPro 3+

NEECO carries all available ATARI Software and Peripherals. WordPro 4 (80 Clm.) 32K ....$ 375
WordPro 4+

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY. CALL US FOR OUR NEW 60-PAGE CATALOG.
WE WILL MATCH ANY ADVERTISED PRICE H PRODUCTS LISTED UNDER SIMILAR “IN STOCK” CONDITIONS.
(617) 449-1760 @3 ==

NEECO

:EQEE:-'GAI':‘_A;ADO%\;;‘ Telex: 951021 MasterCharge and VISA Accepted

MON-FRI 9:00 - 5:00
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INTRODUCES THE
CBM VIC-20
COMPUTER!

Commodore
breaks the

computer
price barrier —

$299.95

Jum— c:cummodar'g

CBM VIC-20
PERSONAL
COMPUTER

VIC-20 SPECIFICATIONS

e 8 colors — built in

e sound generation — built in
programmable function keys

5K memory expandable to 32K
standard PETBASIC in ROM
full-size typewriter keyboard
graphics character set

plug—in program/memory cartridges
low—priced peripherals
joystick/paddles/lightpen

self-teaching materials
* WORKS WITH ANY HOME TELEVISION TAPDERFV‘I\ESSETTE

CALL NEECO TODAY FOR ADDITIONAL VIC-20 INFORMATION . . .
As the CBM VIC-20 is a "new” product, prices and specifications are subject to change w/o0 notice

NEECO NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT
FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK.

(617) 449-1760

679 HIGHLAND AVE. Telex: 951021 MON-FRI 9:00 - 5:00

NEEDHAM. MA 02194 MasterCard and VISA Accepted
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BASIC
Oneliners:
Minimize Code
And Maximize
Speed

G. H. Watson

Physics Department

University of Delaware

Newark, DE

Editor’s Note: While this article refers to the PET, many
of the suggestions apply to all BASICs. ..RM

“I wish this would run faster!” Whether you analyze
data or play games, sooner or later you will wish
that your BASIC programs were faster. A
[1('(|1|( ntly-used program which is time inefficient
15 Wi lH[Il]L' vour valu: 1l)lc time with each use. Perhaps
you've begun to speed things by deleting REM
statements and spaces. What else may be done? My
suggestion is to pack as much as possible into cach
line of the BASIC program.

By cramming each line we will be able to delete
many lines from the program. With fewer lines the
program will take up lesx memory and execute
faster. The reasons are as follows:

1) Five bytes of RAM (programmable memo-
ry) are used for each line in addition to its contents:
two bytes for the line number, two bytes for the
line link (memory location of next line), and one
byte to signify the end of the line. Every line we
eliminate will save five bytes. OK, only four bytes;
one byte will be used for a colon which is needed as
a delimiter between multiple statements.

2) When a GOTO or GOSUB is encountered,
the line number to which the program transfers
must be found by beginning at the first line number
in the program and searching through each con-
secutive line number until a match is made. In
general, if there are fewer line numbers the pro-
gram will run faster. For the same reason, subrou-
tines which are called many times should be placed
at the beginning of the program instead of at the
end (TEST 1).

3) Programs execute faster when there are
fewer line transfers. By keeping control in one line
as much as possible, needless time-consuming
hopping is avoided (TEST 2).

Obviously most BASIC programs are not one
line in length. There are three serious limitations
to the minimum number of lines which may repre-

sent a program.

1) The BASIC editor is the set of ROM sub-
routines which transfer BASIC statements entered
from the keyboard into programmable memory
and allows editing of a program. The editor limits
the length of each BASIC line to two screen lines
(80 characters). Since BASIC statements (several
characters in length) are represented in memory
by keywords (one hyrc) the line will usually be
shorter than 80 bytes. The maximum length of a
BASIC line which can be run is 255 h\,us A differ-
ent editor could allow longer lines than the current
screen editor (see R. Baker's COMPACTOR in
COMPUTE! Sept./Oct. 1980).

2) The conditional statement IF.. THEN..
(ll()ps program control to the next line when the

. fails. Each IF.. THEN.. requires a succeeding
Ime number.

3) Each GOSUB or GOTO requires a line
number to which program control is transferred.

..BASIC statements are
stored in memory as keywords
by the editor.

By examining possible ways of sidestepping
these limitations, we can stuff BASIC lines and
make a faster running program. Limitation 3) is
strict and may be avoided only through reduced
use of GOSUB and GOTO. Most of my suggestions
will deal with overcoming limitation 1y by placing
as much as possible in each line.

A) As I've mentioned, BASIC statements are
stored in memory as keywords by the editor. In
many cases, the editor understands an abbreviated
form of the statement — the first letter of the
statement followed by the shifted second letter;
e.g. OPEN may be entered as oP. Be careful if
different statements begin with the same two
letters; e.g. READ may be entered by rE. RETURN
must be entered asreT. (No abbreviation is available
for INPUT.) This is a great saving of line space —
PRINT TAB(9)1s ?T sh A 9), five characters in
place of ten.

Care must be used with this technique. If a
line is entered with many abbreviations and then
LIS Ted, it may fill more than two screen lines. If a
change is made in the line the editor will transfer
only 80 characters. To make changes proper ly, the
line must be reduced : again, via abbreviations.

B) The 80 character limit to line length
includes the line number. By reducing line numbers
from the 10000’s to 100’s you will save 2 characters
on each line, making room for more instructions.
Note though, that no RAM memory is saved since
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Do more with your Commodore.
Plug in the printer that
business professionals prefer.

Discover the quality difference and move up to Mannesmann Tally
printing. The high speed 8024 serial printer comes ready to plug into
and work with your Commodore system. No fussing with convertors
or adapter boxes.

Here's what you get. Print speeds up to 200 lines per minute. Full
132 column printing. Conforms with Commaodore specified program
functions for full software compatibility. Whisper quiet operation.
Clean, crisp and pleasing print quality that's always consistent copy
to copy. Rugged, industrial strength construction. A print head that
promises years of usage before replacement. A machine you can
drive as hard as you want, yet it never requires preventive mainte-
nance. Never needs periodic adjustments.

There's more. An easy to change, snap-in ribbon cartridge. Dual
tractor paper engagement for positive alignment. A built-in self-test
routine. Double wide printing on demand. A nine-needle print head
model for true descenders on lower case characters. An optional
Quick-Tear kit for forms removal immediately after printing. See this
machine for yourself.

Ask for the Model 8024 at your nearest Commodore dealer or
contact us.

Mannesmann Tally, 8301 S. 180th St. Kent, WA 98031. Phone:
(206) 251-5524.

MANNESMANN
TALLY

B <
[s) &
PrmorS
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each line number occupies 2 bytes regardless of
size.

In addition, any GOTO or GOSUB statement
will be shorter with the lower line numbers. Here
RAM memory will be saved since these numbers
are stored as ASCII characters. Time will also be
saved with the smaller numbers since less time is
spent reading the number (TEST 3).

C) By using single character variable names,
you save one character in line space and one byte
of memory each time the variable is referenced. A
slight savings in time results since the second
character need not be read by the BASIC inter-
preter (TEST 4).

D) When an element of an array is used more
than once without changing value, time, and
possibly space, will be saved by assigning the
element to a simple variable (TEST 5). Note that
you cannot use this trick when reassigning the
element; e.g. A(I,])=A(l,])/5 cannot be replaced
with A=A(L]): A=A/5.

E) Eliminate unnecessary parentheses in
algebraic and logical expressions to save line space.
Sometimes you gain speed (TEST 6); sometimes
you lose speed (TEST 7).

F) Replace IF AoB THEN.. with IF A-B
THEN.. and IF A<~0 THEN.. with IF A THEN..
for a small saving in line space and a large saving in
time (TEST 8 and 9). When appropriate, one
character may be saved by using IF P<QQ THEN..
rather than IF Q> =P THEN.. with a slight reduc-
tion in time (TEST 10)

G) Itis generally recommended to drop
variable references after the NEXT statement.
One character is saved and the time spent in
turning the loop is lowered dramatically (TEST
11). A very slight increase in speed will occur by
terminating the NEXT with a colon (TEST 12).
NEXT:NEXT is faster than NEXT J,K and the
line space saved by the latter is eliminated when
the abbreviation nE is used.

H) Make full use of the multiple argument
capability of statements where appropriate;

e.g. READ M,N instead of READ M:READ N
saves space.

I) Print statements will generally work without
the semicolon as delimiter; PRINT X;“+7Y*="Z
may be replaced with PRINT X“+"Y"="Z.

K) Ifa number is used several placesin a
program it may save space to represent it with a
variable. In addition, if the variable table is not
exceedingly large, it will be quicker for the PET to
look up the variable in the variable table rather
than convert the number to binary floating point
each time (TEST 13). Note also that often it is
quicker and shorter to do a simple operation
rather than to convert a number to floating point
(TEST 14).

While studying this problem [ noticed two
cases where a constant need never be defined by a

variable. One is the case of pi, where the PET has a
special key. Notice how fast it is assigned (TEST
15). I suspect that no conversion is done — the
floating point number is stored in the ROMs.
Almost unbelievably the other constant is zero. As
far as I can tell the period (.) can play the rolls of
zero (0) on the PET; e.g. V=0 may be replaced
with V= (TEST 16). No space is saved but notice
the substantial saving in time. Think of how many
times the number zero is used in a program! Use
this trick and puzzle your friends.

L) Boolean algebra statements may be used to
form advanced conditional statements. The addi-
tional line needed for two IF..THEN..’s is avoided
by using IF..OR..THEN... Where possible, though,
[ try to avoid these statements as they tend to be
slow. Note that [F. THENIF.. THEN.. is equivalent
to IF.,AND.. THEN.. and much faster (TEST 17).

If a number is used several
places in a program it
may save space to represent it
with a variable.

M) Use of the ABS statement (absolute value)
may save time and space. Replace IF P<2 OR P>2
THEN.. with IF ABS(P)>2 THEN.. and replace IF
P>-2 AND P<2 THEN.. with IF ABS(P)<2 THEN..
(TEST 18).

Limitation 2) is a severe one. By its very nature
an IF.. THEN.. is used to determine failure or
satisfaction of a condition. On failure the program
automatically drops to the next line, with no way
around it.

One possibility is to replace IF..GOTO.. with
ON..GOTO... Consider the following example ON
X GOTO 220,240. When X =1 the program will
transfer to line 220, when X =2 the transfer will be
to 240, otherwise the program will finish out the
line. That is, we can make a conditional branch
without dropping to the next line on failure. This
has limited utility in replacing IF.GOTO.. since
the argument of the ON must be between 0 and
255 to avoid an ?ILLEGAL QUANTITY ERROR.
The technique can be used readily on flags and
counters with maximum value less than 255. For
other types of variables, SGN (sign of) and ABS
may be used to keep the argument in range. The
following examples are possible although speed
and space will be sacrificed because of the extra
computations required:

Testing if a flag is set to one —

ON FG GOTO.. for IF FG GOTO..

Detecting a negative number —
ON SGN(X)+2 GOTO.. for IF X<0 GOTO..

Detecting zero —
ON SGN(X) + 1 GOTO.. for IF X=0 GOTO..
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Another possibility exists for handling condi-
tionals used to increment or decrement counters.
Try the following quick experiment: Enter X =1
into the PET. -1 will be printed when vou enter
?X=01s entered. That's right; an expression
results in -1 if true and 0 if false. Thus the following
are possible ways to avoid IF.. THEN..:

Incrementing counter if X=10

CT=CT-(X=0) for IFX=0THENCT=CT+1

(TEST 19)

Decrementing twice if Y<0

CT=CT+2*(Y<0) for IF Y<0 THEN CT=CT-2

Doubling if Y>1

CT=CT-CT*(Y>1) for IFY>2 THEN CT=CT+CT
The program continues on the same line whether
the expression is true or false. You are limited only
by your imagination, although very complicated
expressions will be much slower than the simple
IE..THEN...

Most of my experience has been in reducing
programs used for numerical computations. Many
computations involve a number of lengthy FOR
NEXT loops. Repetition is what takes time, so
scrutinize carefully the contents of these loops.
When starting to condense a program, begin on
the loops; discard operations which may be done
satisfactorily outside of the loop. I have had the
most success by starting and ending loops on the
same line.

I hope that you find your programming bag
of tricks heavier now. I have never been able to

reduce a significant program to just one line but
I'll keep trying. If you succeed or have some
additional tricks please drop me a line (of BASIC,
that 1s).

The availibility of an internal timer in the PET
allows timing tests to be done conveniently. TI$ is a
string of 6 (llL,Il\ repr uumng 24-hour time (102235
=J]i) h()ms. 29 minutes, and 35 seconds) from the
time the machine was turned on. The timer may be
reset by entering TI$="000000". The number TI
is also present and measures time in jiffies (1/60
second). T'I$ and TI measure the same time, but in
different units.

The difference in tume taken to execute
different oper: ations will usually not be obvious if
the operation is performed ()nl\ once. For this
reason ['ve placed all operations in a FOR.NEXT
loop which will exaggerate any differences. By
sandwiching the loop between TI$="000000" and
PRINT TT we may easily make timing tests. Bear
in mind that an empty loop also takes time which
should be considered when making quantitative
comparisons. For reproducible results, perform
the tests on a PET immediately after turning it on
— don’t initialize the DOS WEDGE or the PRO-
GRAMMER'S TOOLKIT as these will affect the
execution time.

All results shown for PET BASIC 2.0 (upgrade
ROM). Differences which are less than two jiffies
may not be significant. C

Wondering where to find programs for your new

CREATIVE

Our Introductory Offer . . .
THREE CHALLENGING GAMES

on cassette

e Seawolf

e Bounce Out S,
Y

e VIC Trap

READY TO LOAD...FUNTO PLAY

$24.95

Add $1.50 for shipping/handiing

Calif residents add Sales Tax
MasterCard and VISA orders accepted

CREATIVE
N SOFTWARE
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‘SOF"WARE is your source for VIC programs.
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Write or phone for information on our
other games, household utility and
ecucational programs for your VIC.

201 San Antonio Circle, #270
Mountain View, CA 94040
(415) 948-9595
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4 new products from
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STATISTICS APPLICATIONS
FOR TECHNICIANS

Here is a package that is so state-of-the-
art that many of the statistical techniques
implemented here are not even in the text-
books yet. STAT is a set of programs for
performing a large portion of the most fre-
quently used statistical inference methods
Data can be entered and stored on four dif-
ferent types of data files. These daia files
can be modified also. The statistical pro-
cedures available in the package include the
following parametric inference procedures
SUMMARY STATISTICS for each data file
and date set. including the mean and stan-
dard deviation.
CONFIDENCE INTERVALS for the following
(1) the mean of a normal population (both
with and without the variance known).
(2) the variance of a normal distribution
(both with and without the mean known),
(3) the parameter (mean time to failure) of
an exponential distribution. (4) the para-
meter (proportion) of & binomial distribution.
(5) the difference of two normal means (for
various combinations of assumptions about
the vaniances of the populations) and (6) for
the ratio of two normal variances.
TESTS OF HYPOTHESES about (1) a normal
mean, with various cases correspanding 1o
possible assumptions about the variance.
(2) the difference in two normal means
(various cases) and (3) the ratio of two nor-
mal variances
TESTS OF THE EXPONENTIAL MEAN (mean
time to failure) and RATIO OF MEANS.
TESTS OF THE BINOMIAL PARAMETER
(proportion) and DIFFERENCE OF
PARAMETERS
MULTIPLE REGRESSION, including estima-
tion of coefficients. estimation of the error
variance, and test of significance of the
regression
ANALYSIS OF VARIANCE for one-way and
balanced two-way designs. including inter-
action

The software is user-friendly. allowing
easy recovery from errors and selection of
alternate analyses. as desired. The user’s
interaction is entirely menu driven. with er-
ror recovery features. An extensive user's
manual introduces the statistical inference
procedures used. and gives worked ex-
amples for each situation considered. illus-
trating typical applications. These worked
examples serve as a pattern and allow the
reader to check his use of the programs
The wuser's manual gives complete
documentation of the programs and pro-
cedures used in them. All formulae.
algorithms and procedures are listed and
referenced to commonly available statistical
literature

A notable feature ol the package is inclu-
sion of very efficient routines for the compu-
lation of probabilities and guantiles for the
most common statistical distributions. in-
cluding normal. binomial. chi-square. t and
F. Thus the user is not required lo furnish
““tabular values’" from outside sources
when performing statistical analyses with
this package. STAT complete with all docu-
mentation i1s $200
APPLE 1l APPLESOFT and al least one drive
APPLE Il PASCAL SYSTEM
COMMODORE 32K with 4040/8050 drive

Radio Shack Mad 11l and CP/M compatibility
by fall

cale
MACHINE SPEED '*BASIC*"

CALC was designed to provide pro-
grammers of microcomputers with a port-
able language that combines the program-
ming ease of the higher languages with the
speed and flexibility of assembler program-
ming. CALC is totally portable on the Com-
modore and APPLE Il computers. This
means that CALC source code written on an
APPLE 11 will run as is on a Commodore
maching &nd vice versa

When possible. CALC makes direct use of
the BASIC ROM machine language routines
in the Commodore and APPLE I1. In essence.
CALC provides access to the power in the
BASIC ROMs without the overhead of the
BASIC interpreter. This includes floating
point arithmetic and all library functions. In
addition. we have added features that
BASIC does not have. These include true in-
teger arithmetic and machine speed string

handling with search and replacement
leatures
CALC can fetch and replace BASIC

variables and arrays by name. The program-
mer indicates what is to be done using sim-
ple keyword commands (ADD. MULT. SINE.
etc.) and leaves all register set-up. bil-
format ana the like to CALC. The object code
resulting from CALC programs is very com-
pact and consists of direct calls lo the
BASIC ROMs or to the CALC runtime
package
CALC comes in 4K of PROM containing

a relocatable runtime package and a very
complete Trace Window feature for debug-
ging CALC programs. CALC produces
romable 6502 code that does not require the
CALC development PROM to function. Pro-
grams written in CALC will run on any stock
PET or APPLE. CALC comes with & 60-page
manual

CALC PROM on Commodore is $115. in-
dicate 3.0 or 4.0 BASIC. 40/80 column
screen and rom sockets $9000. SAQOO or
$8000

CALC on APPLE Il wia qualty slot in-
dependent board is $160

CALC manual by itself is $10

CALC requres Moser Mae Macro Assembler (Tape or
Disk version)

SO

SO

MULTI-KEY
MACHINE LANGUAGE

A 6502 machine language in-memory
sorting algorithm of commercial quality is
available as part of a new utility eprom for
PET and APPLE owners. Most sorts are
accomplished in less than a second and very
large sorts take only a few seconds. The
algorithm is a diminishing increment inser-
tion sort, with optionally chosen increments
This algorithm has the advantage of being
significantly faster (but not much longer)
than simpler ones. and significantly smaller
{but not much slower) than more compli-
cated ones. Moreover. unlike some of the
more complicated algorithms. there are no
conditions under which the performance of
this sort degenerates or fails

SORT is intelligent to the degree that
almost no user sel-up operations are re-
quired. SORT handles integer. floating-point
and string arrays. as well as multiple dimen-
sioned arrays with equal ease. In addition
multi-key sorting of siring arrays has been
enabled. The user may specily the character
within a string to begin sorting on and how
many characlers are 1o be evaluated. SORT
is capable of performing up to twenty of
these multi-key sub-sorls (on matches
found) at the same time. This multi-level
20-KEY capacity for string arrays greatly in-
creases the uses to which SORT can be put

SORT comes as part of a ulility EPROM
that also includes a hi-speed machine
language text screen dump. Complete
instructions for installation and use are in-
cluded

SORT s available for large-keyboard
PETS Only. One ROM will work for BASIC
3.0 & 4.0. 40 or 80 column screens. When
ordering you need only to indicate which
ROM socket address in PET you prefer
EPROM ($9000. $A000 or $B0O0D). PET
SORT EPROM at hex $9000 location if you
do not specity. PET EPROM price is $55 00
(postpaid)

SORT is available on the APPLE Il via &
top quality. fully socketed. EPROM board
thatis slot independent. The MATRIX APPLE
board includes a function driver that sup-
ports up to 16 EPROM based lunctions in
case you would like to use your own EPROM
in place of ours. EPROM board with SORT
text screen dump and function driver are all
slol independent and may be used in any
slot except 0. Price APPLE CARD $110.00
(postpaid)

Iix

ftware

315 Marion Avenue, Big Rapids, Ml 49307
(616) 796-2483 or 796-0381

=

Dealer Inquiries Invited.

HooKkKkEEPEl
TOTAL BUSINESS SYSTEM

BOOKKEEPER was designed by a team ol
accountants and businessmen. and then
programmed especially for microcomputers
This 1s not hand-me-down software from
mainframe computers. BOOKKEEPER is a
totally integrated management and account-
ing system that is available now on the more
popular micro systems

This series of interlocking programs is

menu-driven and self-prompting  with
relative file structure implemented
throughout. In some versions. maching

language routines have been used 10 pro-
vide more efficient operation. The system
employs state-of-the-art techniques and has
been designed to be user-friendly. No
knowledge of accounting or computers is
required

We believe the system can be operated
using little more than the screen prompts
But for completeness. our MATRIX User
Guide (two-inch ring binder) conlains
almost 200 pages of details on the BOOK-
KEEPER system plus a helptul introduction
10 business accounting principles. We sug-
gest that you send for a more complete
description of BOOKKEEPER or invest in a
copy of the User Guide. There 1s room here
only lor a gelleia‘ description

BOOKKEEPER 15 available for both SER-
VICE and RETAIL/WHOLESALE firms. This
total business system contains the follow-
ing: 375 General Ledger accounts (ten
departments with accompanying revenue
and expense accounls), Accounts Recew-
able file with mamntenance and reporl cap-
abilities (1000 accounts). Payroll with all
federal withholding computed. slate and
local income tax capabilities for all hity
states (100 employees): Cash Receipts and
Cash Disbursements programs that keep
Irack of invenlory sales by department
Sales Tax computations. Receipts. and
Invoices: Accounts Payable flile with
maintenance and report capabilities (100
accounts). The system also generates and
prints valuable management reports such as
Departmental Budgeting. Profil and Loss
Statements by Depariment. the traditional
Chart of Accounts Summation (Trnial
Balance). and Financial Reports

The Retail/Wholesale version of BOOK-
KEEPER includes a perpetual inventory con-
tral system and permits point-of-sale
INVOICES.

BOOKKEEPER is available now on the
COMMODORE 8032/8050. 48K APPLE Il +
and RADIO SHACK Maodel 11l compulers
CP/M compatible version available by
September

The BOOKKEEPER system refails at
$1000.00.

Bookkeeper manual by itselt 1s $20 00
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TEST: 12
1 GOTO3
2 RETURN
3 TI$="000000" o
4 FORJ=0T0999:GOSUB6H : NEXT 4 FORJ=0T0999:GOSUB2: NEXT
5 PRINT TI:END
6 RETURN e
TI=149 TI=132
TEST 2:
1 TI$="000000" 1 TI$="000000"
2 FORJ=0T0999 2 FORJ=0T0999:Y=X:X=Y :NEXT
3 ¥=X 3 PRINT TI
hoX=Y
5 NEXT
6 PRINT TI
TI=233 TI=223
TEST 3%
1 TI$="000000" 10000 TI$="000000"
2 IFTI<3600THENJ=J+1:GOTO2 20000 IFTI<3600THENJ=J+1:GOT020000
3 PRINT J 30000 PRINT J
J=1772 J=1677

The following tests should be placed between
1 TI$="000000

and

5 PRINT TI
TEST 4

3 FORJ=0T0999:AA=BB:NEXT 3 FORJ=0T0999:A=B:NEXT
TI=149 TI=143
TEST 5

2 DIM A(999) siaLe
FORJ=0T0999:S=A(J) :R=A(J) : NEXT 3 FORJ=0T0999:5=A(J) :R=S:NEXT

3
TI=507 TI=374
TEST 6

3 FORJ=0T0999:A=(B*C) : NEXT 3 FORJ=0T0999:A=B*C:NEXT
TI=222 TI=199
TEST 7

2 B=2:C=2 .eie

3 FORJ=0T0999:A=1/(B*C) :NEXT 3 FORJ=0T0999:A=1/B/C:NEXT
TI=UT78 TI=499
TEST 8

2 A=2:B=3 “es

3 FORJ=0T0999: IFA<>BTHENNEXT 3 FORJ=0T0999: IFA-BTHENNEXT

TI=206 TI=177
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TEST 9
A=2

FORJ=0T0999: IFA<>OTHENNEXT

TI=231

TEST 10
P=2:Q=3

FORJ=0T0999: IFQ>=PTHENNEXT

TI=206
TEST 11
FORJ=0T0999:
TI=T79

TEST 12

NEXTJ

FORJ=0T09999 : NEXT

TI=684

TEST 13
A=.875
FORJ=0T0999:

TI=732

TEST 14
FORJ=0T0999:
TI=729

TEST 15
A=Tr
FORJ=0T0999:

TI=142

TEST 16
FORJ=0T0999:
TI=167

TEST 17
A=1:B=2:C=3
FORJ=0T0999:

TI=468

TEST 18
P=1

3 FORJ=0T0999:

TI=537

TEST 19
FORJ=0T0999:
NEXT

TI=410

B=.875:NEXT

B

.875:NEXT

B=A:NEXT

V=0:NEXT

IFA<BANDA<CTHENNEXT 3

IFP>-2ANDP<2THENNEXT 3

IFX=0THENCT=CT+1: 3

FORJ=0T0999 +

TT=110

FORJ=0T0999:

T1=203

FORJ=0T0999:

TI=63

IFATHENNEXT

IFP<QTHENNEXT

NEXT

FORJ=0T0O9999 : NEXT :

TI=67T

FORJ=0T0999
TI=1U43

FORJ=0T0999:

TI=355

FORJ=0T0999:

TI=126

FORJ=0TN999
TI=131

FORJ=0T0999:

NEXT
TI=341

%DRJ=0T0999:

TI=256

FORJ=0T0999:

TI=362

:B=A:NEXT

B=7/8 : NEXT

B=TT: NEXT

:V=, :NEXT

IFA<BTHENIFALCTHEN

TFABS(P)<2THENNEXT

CT=CT-(X=0) :NEXT
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ATARI TRS-80 (Level ID** Friendly customer service
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APPLE II Plus CP/M Disks/Diskettes CREOICEERAANS

Free catalog

CARD GAMES AND MORE...

BRIDGE 2.0 (Available for all computers) Price: $17.95 Cassette/$21.95 Diskette STARTREK 3.2 (Available for all computers) Price: $11.95 Cassette/$15.95 Diskette
An all-inclusive version of this most popular of card games. This program both BIDS and PLAYS This is the classic Startrek simulation, but with several new features. For example, the Klingons now
cither contract or duplicate bridge. Depending on the contract, your computer opponents will either shoot at the Enterprise without warning while also attacking starbases in other quadrants. The
play the offense OR defense. If you bid too high, the computer will double your contract! BRIDGE 2.0 Klingons also attack with both light and heavy cruisers and move when shot at! The situation is hectic
provides challenging entertainment for advanced players and is an excellent learning tool for the bridge when the Enterprise is besieged by three heavy cruisers and a starbase $.0.5. is received! The Klingons
novice. See the software review in 80 Software Critique get even! See the software reviews in A.N.A.L.0.G., 80 Software Critique and Game Merchandising.

HEARTS 1.5 (Available for all computers) Price: $15.95 Cassette/$19.95 Diskette BLACK HOLE (Apple only) Price: $14,95 Cassette/518.95 Diskette
An exciting and entertaining computer version of this popular card game. Hearts is a trick-oriented This is an exciting graphical simulation of the problems involved in closely observing a black hole with
game in which the purpose is not to take any hearts or the queen of spades. Play against two computer a space probe. The object is to enter and maintain, for a prescribed time, an orbit close to a small black
opponents who are armed with hard-to-beat playing strategies. HEARTS 1.5 is an ideal game for in- hole. This is to be achicved without coming so near the anomaly that the tidal stress destroys the probe.
troducing the uninitiated (your spouse) to computers. See the software review in BO Software Critique. Control of the craft is realistically simulated using side jets for rotation and main thrusters for accelera-

tion. This program employs Hi-Res graphics and is educational as well as challenging.

STUD POKER (Atari only) Price: $11.95 Casseite/$15.95 Disketie
This is the classic gambler’s card game. The computer deals the cards one at a time and you (and the SPACE TILT (Apple and Atari only) Price: $10.95 Cassette/S14.95 Diskette
computer) bet on what you see. The computer does not cheat and uswally bets the odds. However, it Use the game paddles to tilt the plane of the TV screen to *'roll’* a ball into a hole in the screen. Sound
sometimes bluffs! Also included is a five card draw poker betting practice program. This package will simple? Not when the hole gets smaller and smaller! A built-in timer allows you to measure your skill
run on a 16K ATARI. Color, graphics, sound. against others in this habit-forming action game.

POKER PARTY (Available for all computers) Price: $17.95 Cassette/521.95 Disketie MOYING MAZE (Apple only) Price: $10.95 Cassette/514.95 Diskette
POKER PARTY is a draw poker simulation based on the book, POKER, by Oswald Jacoby. This is MOVING MAZE employs the games paddles to direct a puck from one side of a maze to the other,
the most comprehensive version a ble for microcomputers. The party consists of yourself and six However, the maze is dynamically (and randomly) built and is continually being modified. The objec-
other (computer) players. Each of these players (you will get to know them) has a different personality tive is to cross the maze without touching (or being hit by) a wall. Scoring is by an elapsed time in-
in the form of a varying propensity to bluff or fold under pressure. Practice with POKER PARTY dicator, and three levels of play are provided.
before going to that expensive game tonight! Apple Cassette and diskette versions require a 32 K (or
larger) Apple 1L ALPHA FIGHTER (Atsri only) Price: $14.95 Cassette/518.95 Diskette

Two excellent graphics and action programs in one! ALPHA FIGHTER requires you to destroy the

CRIBBAGE 2.0 (TRS-80 only) Price: $14.95 Casseite/S18.95 Diskette alien starships passing through your sector of the galaxy. ALPHA BASE is in the path of an alien UFO
This is simply the best cribbage game available. It is an excellent program for the cribbage player in invasion; let five UFQO's get by and the game ends. Both games require the joystick and get progressive-
search of a worthy opponent as well as for the novice wishing to improve his game. The graphics are ly more difficult the higher you score! ALPHA FIGHTER will run on 16K systems.
superb and assembly language routines provide rapid execution. See the software review in 80 Software
Critique. INTRUDER ALERT (Atari only) Price: $16.95 Cassette/520.95 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 been alerted and are directed to destroy you at all costs. You must find and

enter your ship to escape with the plans. Five levels of difficulty are provided. INTRUDER ALERT re-
THOUGHT PROVOKERS quires aujoyilick am; will run on 16K systems,

MANAGEMENT SIMULATOR (Atari, North Star and CP/M only)  Price: 519.95 Cassette GIANT SLALOM (Atari only) Price: $14.95 Cassette/518.95 Diskette
§23.95 Diskette This real-time action game is guaranteed addictive! Use the joystick to control your path through
This program is both an excellent teaching tool as well as a stimulating intellectual game. Based upon slalom courses consisting of both open and closed gates. Choose from different levels of difficulty, race
similar games played at graduate business schools, each player or team controls a company which man. against other players or simply take practice runs against the clock. GIANT SLALOM will run on 16K
ufacturers three products. Each player attempts to outperform his competitors by setting selling prices, systems.
< = W

:'r::?:‘:\‘:: :li?:-::l.c:n:r::r:|:-::sr::‘ﬂr:‘ufonnz::::duur:s etc. The most successful firm is the one with TRIPLE BLOCKADE (Atari only) ) letz/?ll.os ikt
TRIPLE BLOCKADE is a two-to-three player graphics and sound action game. It is based on the
FLIGHT SIMULATOR (Available for all computers) Price: $17.95 Cassette/521.95 Diskelte classic video arcade game which millions have enjoyed. Using the Atari joysticks, the object is to direct
A realistic and extensive mathematical simulation of take-off, flight and landing. The program utilizes your blockading line around the screen without running into your opponeni(s). Although the concept is

acrodynamic equations and the characteristics of a real airfoil. You can practice instrument approaches simple, the combined graphics and sound effect lead to **high anxiety'".
and navigation using radials and compass headings. The more advanced flyer can also perform loops, GAMES PACK I (Avallable for all computers) e B G S TR elie

half-rolls and similar aerobatic maneuvers, Although this program does not employ graphics, it is ex-

citing and very addictive. See the software review in COMPUTRONICS, GAMES PACK I contains the classic computer games of BLACKJACK, LUNAR LANDER, CRAPS,

HORSERACE, SWITCH and more. These games have been combined into one large program for ease

VALDEZ (Available for all computers) Price: $15.95 Cassette/519.95 Diskette in loading. They are |ndiwiqually accessed by a :_onwenienl menu. This collection is worth the price just
VALDEZ is a computer simulation of supertanker navigation in the Prince William Sound/Valdez for the DYNACOMP version of BLACKJACK.
Narrows region of Alaska. Included in this simulation is a realistic and extensive 256 x 256 element
map, portions of which may be viewed using the ship’s alphanumeric radar display. The mation of the
ship itself is accurately modelled mathematically. The simulation alse contains a model for the tidal
patterns in the region, as well as other traffic (outgoing tankers and drifting icebergs). Chart your
course from the Gulf of Alaska to Valdez Harbor! See the software review in 80 Software Critique.

GAMES PACK 11 (Available for all computers) Price: $10.95 Cassette/$14.95 Diskette
GAMES PACK Il includes the games CRAZY EIGHTS, JOTTO, ACEY-DUCEY, LIFE, WUMPUS
and others. As with GAMES PACK I, all the games are loaded as one program and are called from &
menu. You will particularly enjoy DYNACOMP's version of CRAZY EIGHTS.

Why pay $7.95 or more per program when you can buy a DYNACOMP collection for just $10.95?
BACKGAMMON 2.0 (Atari, North Star and CP/M on'y) Price: $14.95 Cassette/518.95 Diskette

This program tests your backgammon skills and will also improve your game. A human can compete MOON PROBE (Atari only) Price: §11.95 Cassette/515.95 Diskette
against a computer or against another human. The computer can even play itself. Either the human or This is an extremely challenging *‘lunar lander'* program. The user must drop from orbit to land at a
the computer can double or generate dice rolls. Board positions can be created or saved for replay. predetermined target on the moon's surface. You control the thrust and orientation of your craft plus
BACKGAMMON 2.0is played in accordance with the official rules of backgammon and is sure to pro- direct the rate of descent and approach angle.
vide many fascinating sessions of backgammon play.

CHECKERS 1.0 (PET only) Price: §16,95 Cassette/$20.95 Diskette
This is one of the most challenging checkers programs available. It has 10 levels of play and allows the
user 1o change skill levels at any time. Though providing a very tough game at level 4-8, CHECKERS ADVENTURE

3.0 is practically unbeatable at levels 9 and 10.

CHESS MASTER (North Star and TRS-80 only) Price: $19.95 Casselle/523.95 Diskette CRANSTON MANOR ADYENTURE (North Star and CP/M only) Price: $21.95 Diskette
This complete and very powerful program provides five levels of play. It includes castling, cn passant Al last! A comprehensive Adventure game for North Star and CP/M systems. CRANSTON MANOR
captures and the promotion of pawns. Additionally, the board may be preset before the start of play, ADVENTURE takes you into mysterious CRANSTON MANOR where you attempt to gather
permitting the examination of *'book’" plays. To maximize execution speed, the program is wnitten in fabulous treasures. Lurking in the manor are wild animals and robots who will not give up the treasures
assembly language (by SOFTWARE SPECIALISTS of California). Full graphics are employed in the without a fight. The number of rooms is greater and the associated des_cnp(mns are rrlmch more
TRS-80 version, and two widths of alphanumenc display arc provided to accommodate North Star elaborate than the current popular series of Adventure programs, making this game the top in its class.

users. Play can be stopped at any time and the status stored on diskette.
NOMINOES JIGSAW (Atari, Apple and TRS-80 only)  Price: $16.95 Cassette/520.95 Diskette
A jigsaw puzzle on your computer! Complete the puzzle by selecting your pieces from a table consisting
of 60 different shapes. NOMINOES JIGSAW is a virtuoso programming effort. The graphics are
superlative and the puzzle will challenge you with its three levels of difficulty. Scoring is based upon the

number of guesses taken and by the difficulty of the board set-up. ABOUT DYNACO P
MONARCH (Atari only) Price: $11.95 Cassette/S15.95 Diskette hl
MONARCH is a fascinating economic simulation requiring you 10 survive an 8-year lerm as your na-

tion's leader. You determine the amount of acreage devoted 1o industrial and agricultural use, how

DYNACOMP is a leading distributor of small system software with sales spanning the world

much food to distribute to the populace and how much should be spent on poliution control. You will (currently in excess of 40 countries). During the past two years we have greatly enlarged the
find that all decisions involve a compromise and that it is not easy to make everyone happy. DYNACOMP product line, but have maintained and improved our high level of quality and
customer support. The achievement in quality is apparent from our many repeat customers

CHOMP-OTHELLO (Adtari only) Frice: $11.95 Camette L5, 10 Dntetie and the software reviews in such publications as COMPUTRONICS, 80 Software Critique

CHOMP-OTHELLO? It's really two challenging games in one. CHOMP 15 similar in concept 10 NIM;
you must bite off part of a cookie, but avoid taking the poisoned portion. OTHELLO is :h_: popular
board game set to fully utilize the Atari's graphics capability. It is also very hard to beat! This package

will run on a 16K system.
**TRS-80 disketies are not supplied with DOS or BASIC.

and A.N.A.L.O.G. Our customer support is as close as your phone. It is always friendly.
The staff is highly trained and always willing to discuss products or give advice.

“ATARI, PET, TRS-80, NORTHSTAR, CP/M and IBM are registerec (radenames and/or trademarks.



BUSINESS and UTILITIES

SPELLGUARD ™ (CP/M only) Price: $269.98 Disk
SPELLGUARD i1 & revolutionary new prod ich increases the value of your cufrent word processing system (WORD
STAR, MAGIC WAND, ELECTRIC PENCIL, IF\TH) EDITOR Il and others). Written entirely in assembly language,
SPELLGUARDT™ rapidly asusts the user in pelling and errors by cach word of the
et wgalast ¥ ictiontey (cxpunble) oF Gots 20,000 oF the sl Semmion, EngIl woeds, Woeds spReaing In 5 1ext bk 08
found in the dictionary are *'flagged™ for easy identification and cotrection. Most administrative staff famuliar with word pro-
cessing equipment will be able 10 use SPELLGUARDT™ in only a few minutes

MAIL LIST 2.2 (Apple, Atari and North Star diskette only) Price: $34.95
This program is unmatched in its ability to store a maumum number of addresses on one diskette (minimum of 1100 per disk-
ette, more than 2200 for “double density”” systems!). Its many features include alphabetic and #ip code sorting, label printing,
merging of files and & unique keyword secking routine which retrieves eniries by a virtually limitless selection of user defined
codes. Mail List 2.2 will even find and delete duplicate entries. A very valuable program!

FORM LETTER SYSTEM (FLS) (Appk and North Star diketie only) Price: $21.95
Use FLS 1o create and edit form letters and address lists. Form letters are produced by automatically inserting each address ia
10 a predetermined portion of your letter. FLS is completely compatible with MAIL LIST 2.2, which may be used to manage
your address files

FLS and MAIL LIST 2

are available as a combined package for $49.95

SORTIT (North Star only) Price: $19.95 Diskette
SORTIT i a general purpose sort program writien in 5080 assembly language. This program will sort sequential data files
penerated by NORTH STAR BASIC. Primary and optional secondary keys may be Aumeric of one [0 nine character strings
SORTIT 1 casily used with files gencrated by DYNACOMP's MAIL LIST program and is very versatile in its capabilities for
all other BASIC daia file sorting

PERSONAL FINANCE SYSTEM (Atari and North Star only) Price: $34.95 Diskette
PFS 1s a single disketie, 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 expenditures by any of 26 user
defined codes by month or by payee. PFS will even produce monthly bar graphs of your expenses by category! This powerful
package requires only one disk drive, minimal memory (24K Atari, 32K North Star) and will store up to 600 records per disk
(and over 1000 records per disk by making a few simple changes to the programs). You can record checks plus cash expenses so
that you can finally see where your money goes and eliminate guesswork and tedious hand calculations,

FAMILY BUDGET (Apple only) Price: $34.95 Diskette
The FAMILY BUDGET is & very convenient financial record-keeping progiam. You will be able to keep track of cash and
credit expenditures ay well as income on a daily basis. You can record tax dedustible items and charitable donations. The
FAMILY BUDGET also provides a continuous record of all credit transactions. You can make daily cash and charge entries to
any of 21 different expense accounts as well as 10 $ payroll and tax accounts. Data is easily retrieved giving the user complete
control over an otherwise complicated (and unorganized!) subject

THE COMMUNICATOR (Atari only) Price: $49.95 Diskette
This software package contains & menu-driven coliestion of programs for facilitating efficicnt two-way communications
through & full duplex modem (required for use). In one mode of operation you may connest 1o a data service (e.g., The
SOURCE or MicroNet) and quickly load data such as stock quotations onto your diskette for later viewing. This greatly re-
duces “"connect time"* and thus the service charge. You may also record the compkte contents of a communications session.
Additionally, programs written in BASIC, FORTRAN, cic. may be built off-line using the 3upport text editor asd later “up-
loaded"” to another computer, making the Atari a very smart terminal. Even Atari BASIC programs may be uplcaded. Fur-
thet. & command file may be built off-line and used later as controlling input for a time-share system. That is, you can set up
your sequence of Lime-share commands and programs, and the Atasi will tranumil them as needed; batch processing. All this
adds up 10 saving both connect time and your time

DYNACOMP abio supplies THE COMMUNICATOR with an Atari 830 modem for a combined price of $219.95. The modem
is available separately for $1§9.95

TEXTEDITOR IL(CP/M) Price: $29.95 Diskette/$33.45 Disk
This is the second release version of DYNACOMP's popular TEXT EDITOR | and contains many new features. With TEXT
EDITOR 11 you may build text files in chunks and assemble them for later display. Biocks of text may be appended, inserted of
deleted. Files may be saved on disk/diskette in right justified/centered format 1o be later printed by either TEXT EDITOR 11
or the CP/M ED facility. Futher, ASCII CP/M files (including BASIC and assembly language programs) may be read by the
editot and processed. In fact, text files can be built using ED and latet formatted using TEXT EDITOR 11 All in all, TEXT
EDITOR 11 is an inexpensive, easy 10 use, but very Aexible editing system

Price: $19.95
am allows North Star users 1o maintain a specialized data base of all files and programs in the stack of disks
which invariably accumulates. DFILE is casy 10 set up and use. It will organize your disks 1o provide efficient locating of the
desired file of program

FINDIT (North Star only) Price: §19.95
This is a threc-in-one program which maintains information accessible by keywords of three types: Personal (eg: last name),
Commercial (eg: plumbers) and Reference (eg: magazine articles, record albums, etc). In addition to keyword searches, there
are birthday, anniversary and appointment searches for the personal records and searches for the c
cords, Reference records are accessed by a singie keyword or by cross-referencing two or three keywords

GRAFIX (TRS-80 only) Price: $14.95 Cassefte $10.95 Diskette

15 unique program allows you to easily create graphucs directly from the keyboard, You *draw’ your figure using the pro

Rram's extensive cursor controls. Once the figure is made, it is automatically appended 1o your BASIC program as a string var-

iable. Draw a ""happy face", call it H3 and then print it from your program using PRINT HS! This is a very casy way to create
and save graphics

EDUCATION

HODGE PODGE (Apple only, 48K Applesoft or Integer BASIC) 19.95 Cassette/$23.95 Diskette
Let HODGE PODGE be yout child’s baby sitter, Pressing any key on your Apple will tesult in a different and intriguing *'hap
pening'” related o the letier or number of the chosen key. The program’s graphics, color and sound ase a delight for children
from ages 144 to 9. HODGE PODGE is a non-inuimidating teaching device which brings a new dimension to the use of com-
puters in education

TEACHER'S PET I (Available for all computers) Price: $11.9% Cassette /515,95 Diskette
This 15 the first of DYNACOMP"s educational packages. Pnimanly intended for pre-school to grade 3, TEACHER'S PET
provides the young student with counting practice, letier-word tecognition and three levels of math skill exercuses.

MORSE CODE TRAINER (TRS-80 only) Price: §12.98 Cawsette 516.95 Diskette
MORSE CODE TRAINER i3 designed to develop and improve yout speed and accurasy in deciphering Morse Code. As such,
MCT i3 an ideal software package for FCC test practice. The code sound is obtained thiough the earphone jack of any stan
dard cansette recorder. You may choose the pitch of the tones as well as the word rate. Alo, various modes of operation are
available including number, punciuation and alphabet tests, as well as the keying of your own message. A very effective way to

STATISTICS and ENGINEERING

DIGITAL FILTER (Available for all computers) Price: 529.9% Cassette $33.95 Diskette
DIGITAL FILTER is a comprehensive data processing program which permits the user 1o design his own filter function of
choose from a menu of filter forms. The filter forms are subsequently converted into non-recunsive convolution coefficients
which permit rapid data processing. In the exphcit design mode the shape of the frequency transfer function is specified by
directly entering poinls along the desired filter curve. In the menu mode, ideal low pass, high pass and bardpass filters may be
approximated 1o varying degrees according 1o the number of points used in the calculation. These filiers may optionally also be
smoothed with a Hanning functon. In addition, multi-stage Butterworth filters may be selected. Features of DIGITAL
FILTER include plotting of the data before and after filtering, as well as dusplay of the chasen filier functions. Also included
are convenient data storage, retrieval and editing procedures

DATA SMOOTHER (Not available for Atari) Price: $14.95 Cassette /$18.95 Diskette
This special data smoathing program may be used 10 rapidly derive useful information from noisy business and engineering
data which are equally spaced. The software features choice in degree and range of fit, as well as smoothed first and second
detivative calculation. Alio included is automatic plotting of the input data and smoothed results

FOURIER ANALYZER (Avallable for all computers) Price: $16.95 Cassette /$20.98 Diskeite
Use this program to examine the frequency spectra of limited duration sigrals. The program features avtomatic scaling and
plotting of the input data and results. Practical applications include the analysis of complicazed patterns ia such ficlds a3 elec
tronics, communications and business

TFA (Transfer Function Analyzer) Price: $19.95 Cassette/ 521,95 Diskette
This is a special soltware package which may be used 10 evaluate the transfer funcuons of systems such as hi-fi amplifiers and
filters by examining their response 1o pulsed inputs. TFA is a major modification of FOURIER ANALYZER and contains an
engineering-onen:ed decibel versus log-frequency plot as well a3 data editing features. Whereas FOURIER ANALYZER is de
signed for educational and scientific use, TFA is an engineering 100l. Available for all computers

HARMONIC ANALYZER (Available for all compulers) Price: $14.98 Cassette/S20.95 Diskette
HARMONIC ANALYZER was designed for the spectrum analysis of repetitive waveforms. Features inclade daa file genera
tion, editing and storage/retrieval as well as data and spectrum plotting. One particularly unique facility & that the input data
need not be equally spaced or in order. The original data is sorted and a cubi spline interpolation is used 10 create the data file
required by the FFT algorithm.

FOURIER ANALYZER, TFA and HARMONIC ANALYZER may be purchased together for a combined price of 349 94
(three cassettes) and 559.95 (threc diskettes).

RFGRF“IO\ I (Avallable for all computers) Price: $19.95 Caasefie/$23.95 Diskette

EGRESSION | is a unique and exceptionally versatile one-dimensional least squases “'polynomial®* curve fitting program
n ures include very high accuracy; an automatic degree defermination option; an extensive internal library of fitting func-
tions; data editing; sutomatic data and curve plotting; a stati analysis (¢ standard deviation, correlation coefficient,
eic.) and much more. In addition, new fits may be tried without reentering the data. REGRESSION 1 is certainly the corner
$1one program in any data analysis software library

REGRESSION I1 (PARAFIT) (Available for all computers) Price: $19.98 Cassetie/$13.95 Diskeite
PARAFIT is designed to handle those cases in which the parameters are imbedded (possbly nonlincarly) in the fitting func
tion. The user simply inserts the functional form, including the parameters (A(1), A(2), etc.) a3 one of more BASIC statement
lines. Data and results may be manipulated and plotied as with REGRESSION I. Use REGRESSION I for polynomial fitting.
and PARAFIT for those complicated functions

MULTILINEAR REGRESSION (MLR) (Available for all computers) Price: 524.95 Cassetie /518,95 Diskette
MLR is a professional software package for analyzing data sets containing two or more kincarly independent variables. Besides
performing the basic regression calculation, this program also provides easy 10 use data entry, storage, retrieval and editing
functions. In addition, the user may inicrrogate the solution by supplying values for the independent vanables. The aumber of
variables and data size is limited only by the available memory

REGRESSION 1, Il and MULTILINEAR REGRESSION may be purchased together for $51.95 (three cavsettes) or 363,95
(three diskettes).

ANOVA (Avallable for all computers) Price: §39.95 Cassette/$43.95 Diskette
In the past the ANOVA (analysis of variance) procedure has been limited 10 the large mainframe computers. Now
DYNACOMP has brought the puwer of this method o small sysiems. For those conversan: with ANQVA, the DYNACOMP
software package includes the 1-way, 2-way and N.way procedures. Also provided are the Yates 2K°P factorial designs. For
those unfamiliar with ANOVA, do not worry. The accompanying documentation was written in a tutorial fashion (by & pro-
fessor in the subject) and serves as an excelient 10 the subject ANOVA is a support program for
building the data base. Included are several convenient features including data cditing, deleting and appending

BASIC SCIENTIFIC SUBROUTINES, Volume I (Not avallable for Atari)

DYNACOMP is the exclusive distributor for the software keyed to the popular text BASIC Scientific Subroutines, Volume |
by F. Ruckdeschel (see the BYTE/McGraw-Hill advertisement in BYTE maganine, January 1981). These subroutines have
been assembled according to chapter. Included with each collection is & meau program which selects and demonstrates cach
subroutine.

Collection #1: Chapters 2and 3:  Data and function plotting. compiex variables

Collection #2:  Chapter 4:  Matrix and vector operations

Collection #3:  Chapters § and 6. Random number generalors, sriei approximations

Price per collection:  §14.95 Casserte/$18.95 Dukette

All three collections are availabie for $39.95 (three caneties) and $49.9¢ (three diskettes)
Because the text is a vital part of the documentation, BASIC Scieniific Subroutines, Volume | is available from DYNACOMP
for $19.95 plus 74¢ postage and handling

ROOTS (Available for all computers) Price $10.95 Cassette/$14.95 Diskette
In a nutshell, ROOTS simultancously determines all the reroes of a polynomial kaving real coefficients. There is no limit on
the degree of the polynomial, and because the procedure is iterative, the accuracy s generally very good. No initial guesses are
tequired as input, and the calculated roots are substituted back into the polynomial and the residuals displayed.

ACTIVE CIRCUIT ANALYSIS (ACAP) (42K Apple only) Price: $25.95/519.95 Diskette
ACAP is the analog circuit designer's answer to LOGIC SIMULATOR. With ACAP you may analyze the response of an ac-
tive or passive component circuit (¢.g., a transistor amplifier, band pass filter, etc.), The circuit may be probed at equal steps in
frequency, and the resulting complex (i.c., real and imaginary) voltages at each component juncture examined. By plotting the
magnitude of these voltages, the frequency response of a filter or amplifier may be completely determined with respect to both
amplitude and phase. In addition, ACAP priats a statistical analysis of the range of voltage responses which result from
tolerance vanations in the components.

ACAP is easy 10 learn and use. Simply describe the circuit in terms of the elements and thewr placement, and execute. Circuit
descriptions may be saved onto cassette or disketic to be recalled at a later time for execution or editing. ACAP should be part
of every circuit designer’s program Library.

LOGIC SIMULATOR (Apple only; 48K RAM) Price: $24.95 Cassette /523.95 Disketie
With LOGIC SIMULATOR you may easily test your complicated digital logic design with respect to given sei of inputs to
determine how well the circuit will operate. The clements which may be simulated include multiple input AND, OR, NOR,
EXOR, EXNOR and NAND gaics, as well as inverters, J-K and D flip-flops, and one-thots. The response of the system is
available every clock cycle. Inputs may be clocked in with varying clock cycle lengths/displacements and delays may be intro-
duced to probe for ghitches and race conditions. At the user’s option, a timing diagram for any given set of nodes may be plot
ted using HIRES graphics. Save your breadboarding until the circuit is checked by LOGIC SIMULATOR.

LOGIC DESIGNER (North Star and CP/M only) Price: $34.95 Diskette
LOGIC DESIGNER is an exceptional Computer Aided Design (CAD) program. With it you may convert & lasge and compli
cated digitial truth table (the functional specification) into an optimized Boolean logic equation. This equation may then be
easily converted into a circuit design using either NAND or AND/OR gates. Operationally, LOGIC DESIGNER is composed
of & BASIC program which calls in a machine language routine 10 reduce execution time. Example: For a 7 variable by 127 line
table, the processing time is only two minutes. LOGIC DESIGNER is clearly a fast and powerful 100l for building digital cur-
cuitry

learn code!
MISCELLANEOUS
CRYSTALS (Atar only) Price: § 998 Cassetie /$13.95 Diskette
A unique algotithm randemly produces fascinating graphics displays d with 1ones which vary as the patterns are

built. No two patterns are the same, and the combined effect of the sound and graphics are mesmerizing. CRYSTALS has been
used in local stores 1o demonatrate the sound and coler features of the Alari

NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY
DYNACOMP now distributes the 23 volume NSSE litrary. These diskettes each co
stnding value for the purchase price. They should be part of every North Star user's co
for detauls regarding the contents of the NSSE collection

and offer an out-
DYNACOMP

n many program:

Price. 3998 each/37 99 each (4 or more)
The complete collection may be purchased for $149.94

AVAILABILITY

DYNACOMP software 1 suppled with complete documentation containing clear eaplanations and cxamples. Unless otherwise
specified, all programs will run within 16K program memory space (ATARI requires 24K ). Except where noted, programs are avail
able on ATARIL, PET, TRS-80 (Level [1) and Apple (Appiescft) cawsette and diskette ay well ay Norih Star single density (double
denuity compatible) dishette. Additionally, most programs can be obtained on standard (IBM format) 8'" CP/M floppy disks for
systems runmng under MBASIC

a9 ] P ke s S S e
ORDERING INFORMATION

All orders are processed and shipped within 48 houts. Please enclose payment with order and include the appropriate computer in-
formation. If paying by VISA or Masier Card, include all numbers on card

Shipping ané Husdling Charges Delivery
All orders (excluding books) are sent

Class.

$1.30
Outside North America: Add 10%: (Air Mail)

Quantity Discousts
Deduct 10 wher ordering 3 or more programs. Dealer discount schedules are available upon request

' CP/M Disks
Add $2.20 10 the listed diskerte price for each §° floppy dnk (1BM soft sectored CP/M format). Programs run under
Microsoft MBASIC or BASIC-80

LE Disks
1l software available on 8" CP/M disks is alsc

lable on &'

" disks, North Star format

Ak for DYNACOMP programs at yout losal software dealer. Wit for detailed descriptions of these and other programs from
ACOMP

DYNACOMP, Inc.

1427 Monroe Avenue
Rochester, New York 14618
24 hour order phone: (716)586-7579 recording
VISA Office phone (JAM-SPM EST): (716)442-8960

New York Suate residents please sdd 7% NYS sales tax
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Guest Commentary:

Computer Assisted Instruction-
Worth The Effori?

Let me answer that question with an unequivocal
yes! I am a French teacher who has been experi-
menting with computers in the high school class-
room for two years now. I am quite excited about
the use of computers for private drill work, individ-
wal tutoring if you will,

Two years ago our administration purchased
one 8K PET \\llh the hope that it might lead to
experimentation. Having long felt 1|1(u computers
might be of great aid in individualizing instruction,
[ appropriated the PET, took it home over the
summer, and gradually learned to program it.

This was my [n~.I experience with computers, but I
did manage to make some programs for use in
French and Spanish.

During the school year 1979-80, we acquired
three more PET’s — thmugh donations from the
community. I used these four machines for review
work with my fifth year French students as well as
for remedial work with my first year students. 1
required all beginning students whose progress
was not s.ltls[aum\ to meet with me after school to
work with the computer drills. They had to do this
until a minimum proficiency was attained. The
success of this effort was much greater than I anti-
cipated. For the first time in my twenty-four years
of teaching French I had no students with grades
of For D at the end of the first semester.

In the meantime, our Principal and district
Superintendent began searching for funds to build
a computer laboratory. Generous local citizens and
service clubs donated enough money to provide a
laboratory equipped with fifteen PETs, two print-
ers, and two disk drives. The school has used
general fund money to pay for only one machine.

It is obvious that our program is off to a good
start because of generous, (’II[IIIL\L[S[I(_ local sup-

port. But what else is necessarv: Let me make some
observations. Speaking as one who has dealt with
commercial software for the past twenty-two years
(I have long been involved with oral-aural language
labs and the writing of materials for them), I feel
strongly that no d(lcquate commercial software will
ever he(lc veloped for school use — the students
are just too different to allow for a mass market
approach. Therefore a good CAT program will
exist only when there are teachers llmmuhnm the
school who are willing to learn enough program-
ming to make their own drills. This 1s not difficult
to accomplish.

Last summer I presented a crash course in
programming in BASIC to our Foreign Language
Department. The result is that we now have com-
puters that speak French, Spanish, Italian, and
Latin. I also offered an after school course to a
number of teachers from several departments, as
well as to some administrators and members of the
clerical staft. We are well on the wav to developing
our own library of appropriate software.

If CAlLis to succeed, another factor is most
necessary. Students must have access to the com-
puters. Obvious? Yes, but too often overlooked.
We chose the PE'T computer because it is an inte-
grated unit that is casily mounted on a small cart
[t1s quite easy to whee I our machines to wherever
they are nce ded, whenever they are needed. I have
also trained P.T.AL aides to operate the computers
in the lab so that teachers may send students there
for supervised drill whenever it is needed.

CATis not a fad, an instructional gimmick. Ttis
a technique that helps a student study and develop
mastery of any material that requires repetition. 1
find it to be a very exciting technique. €
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Wolves,
Caribou, And
Other Problems

Marvin L De Jong

Department of Mathematics-Physics
The School of the Ozarks

Pt. Lookout, MO

For a moment let us postpone the problem of
wolves and caribou, which is only a specific example
of a large class of problems that may be studied
with mathematics and a computer. A mathematical
model attempts to describe a complex social, biolog-
ical, or physical system using mathematical tech-
niques, with the hope that new insights into the
behavior of the system will result. Attempts are
made to project the behavior of the system into the
future. Perhaps the most popular example of a
mathematical model is the now old-fashioned
lunar lander game. A good lunar lander game will
simulate the actual conditions involved in a landing,
using Newton'’s Universal Law of Gravitation and
Newton’s second law of motion to provide the
necessary differential equations. These equations
are solved by the computer while the operator
controls such parameters as the “burn rate,” or
thrust. Fortunately, the crash that most of us
experience is not actual.

Constructing a mathematical model of a system
is not only entertaining and challenging — it may
be genuinely useful. Some very useful models have
been constructed that project population growth,
availability of natural resources, and the growing
economic distance between various groups of
people on this planet. One of the most pressing
needs is a model of the atmosphere of our planet
that will allow long-range weather forecasting. In
fact, such a model may be crucial if agriculture is
going to supply enough food for the world. The
vast amount of data needed for this project will
require the use of many large and fast computers.

The goal of this article is more modest. It will
describe a simple biological system involving pre-
dators, the wolves, and prey, the caribou. The
credit for the original work on this subject belongs
to Alfred Lotka and Vito Volterra whose names
have become attached to the Lotka-Volterra Preda-
tor-Prey Equations. Lotka’s concern was with a
herbivorous animal population that preyed upon a
plant population. Obviously, their ideas can be
extended to a large number of complex biological
and social problems because the highest form of
life on this planet is a predator.

To begin, we will simplify the problem by
making some assumptions about the wolves and
the caribou. Suppose the caribou have an unlimited
supply of mosses and grasses on their home ground,
the tundra. Suppose that the wolves prey on caribou
with no alternative food supply. In other words, if
the caribou are scarce, the wolf population will
decline because of starvation. Obviously these
assumptions are not completely true, but they will
allow us to get started on the problem of how the
two populations, wolves and caribou, interact.
Complexities in the problem can be introduced
later. Besides, our choice of wolves and caribou
was intended to be more graphic than accurate.

To find out where you are, you need to know
where you started, how fast you have traveled, and
for how long. Likewise, to know the current caribou
population, you must know what the caribou pop-
ulation was at a previous time, the rate of change of
the caribou population, and the time interval. For
the moment, we will be concerned with the rate of
change of the caribou population with respect to
time. Just as speed (miles per hour) is the rate of
change of distance with respect to time, we are
interested in the rate of change (caribou per day)
of the caribou population.

Let x be the number of caribou that are alive at
any time {. The rate of change of the number of
caribou with time is symbolized by:

dx

dt = change in the number of caribou per unit time (1)
Do not let the strange looking symbol disturb you.
It is no different than any other rate, such as miles
per hour or gallons per minute. If dx/dt is positive,
the number of caribou is increasing, while, if dx/dt
is negative, the number of caribou is decreasing.

What determines dx/dt? Any population (peo-
ple, rabbits, bacteria) with an unlimited food supply
increases at a rate that is proportional to itself. The
more rabbits you have, the more baby rabbits you
get. Thus, one term in the equation for dx/dt is Ax.
That is,

dx

dt = Ax @)
where A is some number that depends on many
biological factors. These factors include the number
of calves a caribou mother bears, at what age she
starts bearing caribou babies, the natural death
rate of caribou in the absence of predators, and
many others.

This brings us to the effect of the wolves on
the caribou. Let y be the number of wolves that are
alive at any time. The quantity xy is the product of
the number of caribou and the number of wolves.
If we were to identify each of the caribou and each
of the wolves, the product xy would give us the
number of possible caribou-wolf encounters.
Clearly, the negative component of dx/dt is related



The image on the screen was created
by the program below. '

0 VISMEM: CLEAR
P=160: Q=100
XP=144: XR=1.5%*3.1415927
Yp=56: YR=1: 2P=64
XF=XR/XP: YF=YP/YR: ZF=XR/LP
FOR 2I=-0 TO Q-1
IF ZI<-ZP OR ZI>ZP GOTO 150
ZT=ZI*XP/ZP: 1Z=11 :
XL=INT(.5+SQR(XP*XP-2T*2ZT} }
FOR XI==XL TO XL
XT=SOR (XI*XI+ZT*2T) *XF: XX=XI
YY=(SIN(XT)+.4*SIN(3*XT) ) *¥F
GOSUB 170
NEXT XI
NEXT 21
STOP
X1=XX+22+P
Yi=YY-Z74+0Q
GMODE 1: MOVE X1,Yl: WRPIX
IF ¥1=0 GOTO 220
GMODE 2: LINE X1,¥1-1,X1,0
RETURN

Lz COMMacinre

The Integrated
Visible Memory for
the PET has now been
redesigned for the new
12" screen 80 column
and forthcoming 40
column PET computers
from Commodore. Like
earlier MTU units, the
new K-1008-43 package
mounts inside the PET
case for total protection.
To make the power and
flexibility of the 320 by 200
bit mapped pixel graphics display easily accessible, we have
designed the Keyword Graphic Program. This adds 45
graphics commands to Commodore BASIC. If you have been
waiting for easy to use, high resolution graphics for your
PET, isn't it time you called MTU?

K-1008-43M Manual only $10 (credited toward purchase)
k-1008-43 Complete ready to install package $495

Mastercharge and Visa accepted

cBwv

Modal moag

CoOmputer

Write or call today for our full line catalog describing all
MTU 6502 products, including our high speed 8" Floppy
Disk Controller for up to 4 megabytes of PET storage.

e

/f// Micro Technology Unlimited
/2806 Hillsborough Street

% P.0. Box 12106

/" Raleigh. NC 27605, U.S.A.

[919)833-1458

NOW 80 COLUMN PETS CAN HAVE MTU HIGH RESOLUTION GRAPHICS
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THE STAR MODEM MIPLOT Intelligent Plotter
; by Watanabe Instruments (Digiplot
From Livermore Data Systems y (Digiplot)
SPECIAL _
RS232 CCITT $170
|EEE 488 CCITT $280
STAR Modem is the price performance leader with a full 1
g 2 YEAR FACTORY WARRANTY .
We carry Apple I+ from | reversaL (sprackien) 32K Agple 2800 e el LI T rocnl ot and
Super FORTH 48K Apple 000 o :
Bell & Howell Etmeoreger:ser for PET Ii'-\tpofe or Zenith 2450 Solid and broken lines can be specified. Character gen-
e Data Manager antusi 24K Apple 4000 erator for alpha, numeric, and symbols. Characters canbe
HISTO'G;J[;’\ (Bbyn} 48K Apple 24 50 rotated in 4 orientations, and can be 16 sizes. Coordinate
Data-Graph (Boyd) 48K Apple 4000 axes drawn by specifying graduation interval and number
Apple Il User's Guide (Osborne) 1200 of repetitions. Parallel ASCII interface, 11 x 17 paper
Introduction to Pascal (Sybex) 10.30
Pascal Handbook (Sybex) 12.00 S PE C IALS
Graphics Cookbook for Apple 990 EPSON MX-80 Printer 475
Musical Applications of Micros (Chamberlin) 20.00 EPSON MX-80 F/T Pri
Basic FORTRAN (Coan) 725 SN Y5 P":m'r’"‘“ ‘:::
PROGRAM YOUR OWN EPROMS Legal Time Accounting $500 EPSON MX-100 Printer 770
Branding Iron for PET/CBM $79 Allows automatic processing of matters by client, lawyer, and Centronics 739 Printer 150
EPROM Programmer with software for all ROM versions. activity, Provides reports on client data, aging analysis, activity STARWRITER Daisy Wheel Printer 1445
|I1C!Hﬂzl_:llﬁ|| n:;a;;’rzy IEuPr;;'a‘r; and software o program or svenli, A oo vity | keraces wily Worde it Leedex Video 100 12" Monitor 129
i e e : EBS Business S','siem for CBM. 600 ZENITH DATA SYSTEMS
WORDCRAFT 80 Word Processor-CBM $300 Provides extremely comprehensive integrated inventory and Z19 Video Terminal 128
Extremely comprehensive word processing package for 8032 accounts receivable package including invoices, packing slips. ZB9 with 48K 2150
Allows you to view full 117 character line on screen by using malfiateisysidlenenisyuepes s oS andil s S N Extra 16K RAM 115
wmdow. aﬂprnach Suppof‘ts all major printers EASTERN HOUSE SOFTWARE 2-47 Dual 8" Drive 2175
Dow Jones Portfolic Management System §$120 | ROM Rabbit 42.50 ;
Online access to quotes and data for 5000 stocks from Barrons, Cassette Rabbit 2550 g:m ;.’.AS-W BASIC or RAE-1/2 Assembler 233
WSJ, and Dow Jones News Service Maintains portfolio Macro Assembler and Text Editor 4250 .08 ssemble
accounting including tax records MAE Macro Assembler and Editor 144.00 KTM-2/80 Synertek Video Board 349
6502 7.45 10/6.95 50/6.55 100/6.15
6502A 8.40 10/7.95 50/7.35 100/6.90
6520 PIA 515 10/4.90 50/445 100/4.15 @ commodore n DISK
6522 VIA 6.45 10/6.10 50/5.75 100/5.45
6532 7.90 10/7.40 50/7.00 100/6.60 . \ SPEC‘ALS
2114-1200 ns RAM 3.75 25/3.50 100/3.25 2 i =I5
SO0 RAM 315 281290 do0rz6s | CBM-PET SPEGIALS “‘ SCOTCH (3M) 54" 10/285 50/275 100/265
2716 EPROM 775 5/7.45 10/6.90 4, Up 1o S375 froe marchandise oy ' | SCOTCH (3M) 8 10/2.90 50/2.80 100/2.70
5532 EPROM 1700 | Q%7 with purchase of one of Verbatim 5% 10/245 501240 100/235
4116 200ns Blorse0 | & following CBM-PET items: FREE (add 1.00 for 5%" Verbatim plastic storage box)
S-100 Wire Wrap 265 8032 32K - 80 Column CRT $1495 285 Verbatim 8_" Dbl.Dens. 10/3.45 50/3.35 100/3.25
Zero Insertion Force 24 pin Socket $2.00 8050 Dual Disk Drive 1795 315 BASF 5% 10/240 20/235 100/230
......... 4016 Full Size Graphics Keyboard 995 170 WRITE for prices on WABASH Disks
CASSETTES — AGFA PE-611 PREMIUM 4032 Full Size Graphics Keyboard (23573 260 WE STOCK MAXELL DISKS
High output, low noise, 5 screw housing, labels 5095{'36!( - 80 Column CRT 60 DiskelieStorade Pages 10 for 395
c-10 10/565 50/2500 100/48.00 2040/4040 Dual Disk Drive - 340K 1295 2 ¥ g ge r
C-30 10/730 50/34.00 100/66.00 gg?? Tracwé Feed Printer ggg ];g Disk Library Cases 8" -285 5"-215
Al other lengths available. Write list M Voice Synthesizer
other lengths available. Write for price lis C2N External Cassette Deck 95 12 A ATAR' 800 $745
Used CBM/PET Computers CALL All Atari Modules 20% OFF
VIC Personal Computer 300 25 g
WRITE FOR SYSTEM PRICES ATARI EDUCATIONAL PLAN  write for details.
*** EDUCATIONAL DISCOUNTS ***
Buy 2 PET/CBM Computers, receive | FREE A P Pmducts ‘| 50/0 []FF
WordPro 3+ — 32K CBM, disk, printer 250 AP Hubhy-ﬂlux 15% OFF
WordPro 4+ — 8032, disk. printer 335
0ZZ Data Base System for CBM 8032 335
VISICALC for PET or ATARI 170 ALL BOOK and SOFTWARE PRICES DISCOUNTED
SM KIT - Super PET ROM Ulllltiias 40 The 8086 Book leborneJ 14.00
""" 28000 Assembly Language Programmin: 16.90
ngrammcrs Toolkit - PET HOM Utilities 34.90 PET Personal Cgmpur;g:](;‘?wde (gsbo:]nlejg 12.75
PET Spacemaker Il ROM Switch 36.00 PET and the IEEE-488 Bus (Osborne) 1360
4 PART HARMONY MUSIC SYSTEM for PET 2 Meter PET to IEEE or IEEE to IEEE Cable  40.00 6502 Assembly Language (Osborne) 1445
The Visible Music Monitor, by Frank Levinson, allows you Dust Cover for PET 6.90 Programming the 6502 (Zaks) 1045
to easily enter, display, edit, and play 4 part harmony IEEE-Parallel Printer Interface for PET 110.00 6502 Applications Book (Zaks) 1045
music. Includes whole notes thru 64 ths (with dotted and IEEE-RS232 Printer Interface for PET 120.00 6502 Software Cookbook (Scelbi) 945
triplets), tempo change, key signature, transpose, etc. The The PET Revealed 17.00 CP/M Handbook (w/ MP/M) Zaks 11.85
KL-4M unitincludes D to A converter and amplifier (add Library of PET Subroutines 17.00 Practical BASIC Programs (0sborne) 13.60
your own speaker). Some Common BASIC Programs (Osborne) 12,75
KL-4M Music Board with VMM Program $59.90 Source Huukup over 1000 programsfserwces 88 _— T — -

252 Bethlehem Pike WRITE FOR CATALOG.

Add $1.25 per order for shipping. We pay balance of UPS surface charges
Colmar, PA 18915 215-822-7727 A B cump“te s on all prepaid orders. Prices listed are on cash discount basis Regular
| y prices slightly higher
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SuperGraphics
by John Fluharty $30

SuperGraphics provides machine language extensions 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 that previously were too slow or impossible
without machine language subroutines now can be pro-
grammed directly in BASIC. Move blocks (or rocketships, etc.),
or entire areas of the screen with a single, easy to use BASIC
command. Scroll any portion of 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 move it around on the screen with easy to use BASIC
commands

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

SuperGraphics commands include GRAPHIC, TEXT, RVS,
SET, DRAW, FILL, PLOT, MOVE, PRINT, CSET, CMOVE,
DISPLAY, PUT, SWAP, PAUSE, and SOUND.

Please specify machine type and ROM version, disk or tape.

FORTH for PET
BY L. C. Cargile and Michael Riley
Features include:

full FIG FORTH model.

all FORTH 79 STANDARD extensions.

macros

BASIC)
auto repeat key.
sample programs.

ability to read and write BASIC sequential files.
introductory manual.
reference manual

Runs on any 16K or 32K PET/CBM (including 8032)

when ordering

Available soon:
Metacompiler for FORTH

system).

$50

structured 6502 Assembler with nested decision making

full screen editing (same as when programming in

standard size screens (16 lines by 64 characters).
150 screens per diskette on 4040, 480 screens on 8050.

ROM 3 or 4, and CBM disk drive. Please specify configuration

$30
simple metacompiler for creating compacted object code
which can be executed independently (without the FORTH

PAPER-MATE
60 COMMAND
WORD

PROCESSOR

Paper-Mate is a full-featured word processor
for $29.00 by Michael Riley Paper-Mate incor-
porates 60 commands to give you full screen
editing with graphics for all 16k or 32K PETs, all
printers. and disk or tape dnives. It also includes
maost features of the CBM WordPro 111, plus many
additional features

For wnting 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 cur-
sor, scroll up or down, page forward or back. and
repeating insert and delete keys Text Block
handling includes transler, delete, append. save,
load. and insert

All formatting commands are imbedded in text
for complete control. Commands include margin

with

CBM SOFTWARE

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 abave 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

Legal Time Accounting Package

Medical Accounting Package

Complete General Accounting Package
Comprehensive Investment Analysis Package
Dow Jones Portfolio Management
Personal Tax Calculator

Tax Preparation System

Information Retrieval and Management Aid
Wordcraft 80 Wordprocessor Package
Pascal Development Package

Assembler Development Package
Intelligent Terminal Emulator

$135

control and release, column adjust. 9 tab settings,
vanable 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  Aulo page. page headers. page
numbers, pause at end of page, and hyphenation
pauses are included

65 Unlike most word processors, PET graphics as

445 well as text can be used Paper-Mate can send
400 any ASC11 code over any secondary address 10
325 any printer

295 Paper-Mate works on 16K or 32K PETs with

99 any ROM. cassette or disk. and CBM or non-
30 CBM printers. An 8K version 1s in the planning

SOFTPACK-1 from Competitive Software
16 games and utilities for PET

To order Paper-Mate. specify machine and
25 ROM type

ter (for debugging and learning) ® P-Code to ma-
chine language translator for optimized object
code ® Run-time package ® Floating point cap-
ability ® Usermanual and sampleprograms @ In-
cludes source code editor

Specify ROM version (16K minimum), disk or tape.

EARL for PET (disk filebased) $65

Editor, Assembler, 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.

SUPERSORT by James Strasma $35
Supersortisan excellentgeneral 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. Otherfields can be subsorted when a match
isfound,andfields need notbe in any special order.
Sort arrays may be specified by name, and fields
are random length. Allows sorting by bit to provide
8 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.

252 Bethlehem Pike
Colmar, PA 18915

Flex File is a set of flexible, friendly programs to allow you to
set up and maintain a data base as well as print files with a
versatile Report Writer or a Mail Label routine. Programmers
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
amount of free space on the disk. File maintenance lets you
step forward or backward through a file, add, delete or
chdange a record, o to a numbered record, or find a record
from a specified field. The Find command locates any record
when you enter all (or a portion of) the desired key field.
Field lengths can vary from record to record provided the
sum of the fields does not exceed the size of the record. This
allows maximum packing of information. The file can be
sorted by any field. Any field can be specified as a key field
at any time. Sequential files from other programs can be
converted to random files, and random can be converted to
sequential. Maximum record size, fields per record, and
order of fields can be changed at any time.

RAM/ROM - - 4K $85 . On Tape (with manual): ......... $40.00
RAM/ROM - - BK 120 MICROREVERS! for PET by Michael Riley 10 | On Disk (with manual): ......... §42.00
Battery Backup Option 30 Super Machine Language Version of Othello Manual Separate: ............. $ 1.00
-
S i MAILING LABELS

KMMM Pascal for PET/CBM  $75 S S— Self Calculating (o " o size is 127 characters (typicalfor mailing list),
A DATA BASE  ¢acn gisk can handle over 1000 records (about 2800 with

Asubset of standard Pascal with extensions ® Ma- | REPORT WRITER the 8050 drive). Labels can be printed any number of labels
chine Language Pascal Source Editor ® Machine ——— | across, and in any column position. Any number of fields can
Language P-Code Compiler ® P-Code Interpre- (a PET Comg ...;\J MAILING LIST  beprintedona labelin any order, and two or three fields can

be joined together on one line (like first name, last name, and
titlie). A “type of customer” field allows selective printing.

REPORT WRITER

The contents of any field can be placed”in any column.
Numerics can be decimal point justified and rounded to any
accuracy. Any column can be defined as a series of math-
ematical functions performed on other columns. These
functions may include +, =, x,,/", %, and various log and
Irig functions. Results of operations such as running total
may be passed from row to row. At the end of the report a
total and/or average can be calculated 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 was developed by Michael Riley.
Flex File System $60

Specify machine size (32K recommended) and ROM type
for both disk and computer

215-822-7727

PERSONAL SOFTWARE 3 5

Microchess 17.00 LOW COSt DlSk DI’IVe

Checker King 17.00 For PET/CBM

Gammon Gambler 17.00 ,

Time Trek 1345 PEDISK Il from cgrs Microtech is a new system

Bridge Partner 1345 ready to plug into large keyboard PET/CBM systems.
The package offers speed, reliability, and 1BM

HAYDEN SUFTWAHE CUTIDB[GD""V.

Complex Mathematics 1270 Complete system prices with DOS and cable:

Engineering Mathematics 12.70 525" 40 track, 1 drive, 143K $560

General Mathemalics 1270 525 40 track, 1 drive, 286K 690

MCAP. Circuit Analysis Program 21.00 8" IBM 3740 format, 77 track, 250K 995

Energy Miser 2450

A B Computers

WRITE FOR CATALOG
Add $1.25 per order for shipping. We pay balance
of UPS surface charges on all prepaid orders.
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to the number of caribou-wolf encounters. Howev-
er, not every encounter leads to a caribou death;
the wolf may not be hungry. Thus, the negative
component of dx/dtis -Bxy where B is a number
that represents the fraction of caribou-wolf en-
counters in a given period of time that lead to a
caribou death. Thus, the final expression for the
rate of change of caribou per unit time is:

dx

dt = Ax-Bxy (3)
Turning next to the wolves, we must find their rate
of change with respect to time; that is, dy/dt, the
change in the number of wolves per unit time. The
“xy” term in Equation 3 is “bad” for caribou, but
good for wolves because it represents more caribou
eaten. In general, we can say that what is bad for
caribou is good for wolves, and write:

dy

dt = Cxy-Dy 4)
where C and D are numbers that depend on a
large number of biological factors. Equation 4
shows that, for predators with a limited food supply,
an excess of predators (the “Dy” term in Equation
4) can have a detrimental effect on the number of
predators.

Before c()nlinuing, let me p()inl out the more
or less obvious fact that I am not a biologist and |
do not pretend to be able to determine the constants
A, B, C, and D from biological data. Also, the
purpose of this paper is not to reflectin any negative
way on the wolf. As a predator he is pr ()l)dh]) far
less harmful than human beings.

Meanwhile, back on the tundra, we would like
to find how the number of caribou, x, and the
number of wolves. y, vary with time. This problem
will be solved in the same way you would calculate
a simple rate problem, such as driving a car. If you
are presently 50 miles from home, and you travel
for an additional three hours at 55 miles per hour,
then you will be 215 miles from home. 215 =50

In the same way, the number of caribou at
time ¢ is equal to the number of caribou at a time ¢,,
(earlier) plus the rate of change of caribou times
the time elapsed between ¢ and £,. In equation
form:

x(O=x(t,) + ¥ (t-4,) (5)

Note the similarity between this statement, Equation
(5), and the example in the preceding paragraph.
A similar equation may be written for the wolves:

YO =y + 5 ) (6)

Our calculation proceeds in very small steps
because both dx/dt and dy/dt change with x and y.
We begin with some initial population, say x,, and
V,- We calculate dx/dt and dy/dt at these two values
of x,, and y,,. Next, multiply by the small time inter-
val between t and t,, and add the results to x, and
y, as in Equations 5 and 6. Repeating the process

over and over again produces a table of values for
x and y at various times ¢, subsequent to our starting
time.

Before giving a BASIC program to predict the
number of caribou and the number of wolves, we
note that a stable condition does exist in which the
number of wolves and the number of caribou are
constant. If x, and y,, are the beginning values for
the number of caribou and the number of wolves
respectively, and if:

=D =A
X,= =2, o =22 7
C y B @

then both dx/dt and dy/dt are zero, and there will
be no change in either population.

For purposes of illustration, we chose A=2,
B=.01,C=.01, and D=8. With these choices for
the constants, a choice of x, =800 caribou and
v, =200 wolves gives a stable population for both
species. These constants and initial animal popula-
tions do not have their foundation in biological
reality; they merely serve to illustrate situations
and trends that can occur in predator-prey rela-
tionships. Perhaps a much smaller population of
wolves can actually control a much larger population
of caribou, but for our purposes it is nice to keep
the numbers of each population in a range so they
can both be plotted on the same graph. Nature is
rarely that accomodating. The program in Listing
1 can be used to see how the number of caribou
and the number of wolves change with time, de-
pending on the initial values chosen for x,, and y,,.

Before describing some of the results, let us
examine the details of the program. The first four
statements should be obvious. Statement 50 simply
prints the current value of the time, the caribou
population x, and the wolf population y. Note that
the print statement “dresses up” the output values
of tand rounds x and y to the nearest whole number.
The data are much simpler to read when placed in
this form. Statements 60 and 70 calculate the rates
of change of the caribou and wolf populations.
They correspond to Equations 3 and 4. Statements
80 and 90 are BASIC equivalents of Equations 5
and 6. Note that our time interval is 0.005 (the
units are arbitrary; if you wish, you may think of
the units as decades). Statement 100 updates the
time each time around the loop. Since there are
numerous calculations, we chose not to print all of
the results. Statement 110 selects values of =0, .1,

, 1.0, 1.1, ... for printing the current population
data, skipping intermediate values of ¢.

Listing 1.
A BASIC program to solve the Lotka-Volterra
predator-prey equations.

10 PRINT “INPUT THE STARTING POPULATIONS
OF CARIBOU AND WOLVES.”

20 INPUT X,Y

30 PRINT “INPUT THE CONSTANTS A, B,C, AND D
FOR THIS PROBLEM.”
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By Netronics

ASCII/IBAUDOT,
STAND ALONE

Computer
Terminal

COMPLETE
FORONLY. ..

l I9 BAUDOT Characier Set: ABCDEFGHIJKLMNOPQ

The Netronics ASCII/BAUDOT Computer Terminal Kitisa RS TUV WX YZ.2:%3508¢7).  9014!57;2/68+
microprocessor-controlled, sand alone keyboard/terminal Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed,
requring no computer memory o software. It allows the use of Vertical Tab, Carriege Return. Two special cursor sequences
cither a 64 or 32 character by 16 line professional display for- 8re provided for absolute and relative X-Y cursor addressing *
mat with sclectable baud rate, R$232-C or 20 ma. output, ful f""" Control: Erase, End of Line, Erase of Screen, Form
cursor control and 75 ohm composite video output. Delete + Monitor Operation: 50 or 60Hz (jumper

The keyboard follows the standard typewriter configuration 5"“’-‘4“’
and generates the entire 128 character ASCII upper/lower case Continental U.5.A. Credit Sard

set with 96 printable characters. Features include onboard CALL TOLL FHEE 800'243'7428

regulators, sclectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate To Order From Connecticut Or For Techni
directly with almost any computer, including the new Ex- [f= Assistance, Elc. Call (203) 354- ;cnsm'—-l

plerer/85 and ELF products by Netronics.

ASCII/BAUDOT
Computer Terminal Kit

c Computer Terminal requires no 1/0 mapping anc

includes 1k of memory, character generator, 2 key rollover,

Netronics R&D Lid., Dept.
333 Litchfield Road, "New Milford, CT 06776

processor controlled cursor control, paraliel ASCU/BAUDOT | piease send the items checked below—

to serial conversion and serial to video processing—Ifully
PC boards are the
highest quality glass epoxy for the ultimate in reliability and

crystal controlled for superb accuracy.

long life
VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to

serial data which is then formaited Lo either RS232.C or 20 ma.

current loop output, which can be connecied to the serial 'Ol O

on your computer or other interface, i.e., Modem,

When connected to a computer, the compum must echo the|
character received. This data is received by the VID which
processes the information, converting to data to video suitable

D

Netronics Stand Alone ASCIl Keyboard/Computer
Terminal Kit, $149.95 plus $3.00 postage & handling.
O Deluxe Steel Cabinet for Netronics Keyboard/Termi-
nal In Blue/Black Finish, §19.95 plus $2.50 postage
and handling.
() Video Display Board Kit alone (less keybcard), $89.95
plus $3 postage & handling.
I O 12" Video Monitor (10 MHz bandwidth) fully assem-
bled and tested, $139.95 plus $5 postage and handling,
RF Modulator Kit (10 use your TV set for a monitor),
$3.95 postpaid.
O § amp Power Supply Kit In Deluxe Steel Cabinet
(+8VDC @ S amps, plus 6-8 VAC), 539.95 plus $2
postage & handling.

10 be displayed on a TV set {using an RF modulator) or on a Toul Enclosed (Conn. res. add salestax) $
video monitor. The VID generates the cursor, horizontal and

vertical sync pulses and performs the housekeeping relative to

which character and where it is to be displayed on the screen.

Yideo Output: 1.5 P/Pinto 75 ohm (EIA RS-170) * Baud Rate:
110 and 300 ASCII * Outputs: R5232
* ASCII Character Set: /28 printable charocters—

GBTSEBW\M!HDQQ ‘“o:,.;u”m
TR O, -, /01234567891 3{=)7
EABCDEF GHI JKLMNOPORSTUNNRYZ (N1

.C or 20 ma. current loop

*abedefghi jklanopqrstuwwnyz{i &

D P:rsunl! Check O Cashiers Check/Money Order
O Visa O Master Charge (Bank # _ ____
Iplm o e
Signature nn Date

Print

I Name
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Cnr ) .

State ___ Zip
O Send Me More Information s mem
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for $100, EIf 11, Apple,
TRS-80 Level II*

Now — teach your com-
puter to talk, dramatically
increasing the interaction
between you and your
machine.

That's right: the ELECTRIC MOUTH ac-
tually lets your computer talk! Installed and
nn-lme in just minutes, it's ready for spoken-
fungn use in office, business, industrial
commercial applications, in games,
specml projects, R&D, education, security
devices — there’s no end to the ELECTRIC
MOUTH's usefulness. Look at these fea-
tures:

* Supplied with 143 words/letters/phonemes/num-
bers, capable of producing hundreds of words and
phrases.
*LE on-board up to th ds of words
and phrases (just add additional speech ROMs as
they become available),

* Four models, which plug directly into $100, Apple,
EIf Il and TRS-80 Level Il computers.

* Get it to talk by using either Basic or machine
language (very easy to use, complete instructions
with examples included).

* Uses National Semiconductor's “Digitalker”
system,

* Includes on-board audio amplifier and speaker,
wilh provisions for external speakers and
amplifier.

* Adds a new dimension and excitement lo pro-
gramming; lets you modily existing programs and
games lo add spoken announcements of results,
warnings, ¢lc.

* Installs in just minutes

EY I andd “The Eloctric Mouth” an: g trodemarks of
Netronies 1) Lt ~Apple™ i
THS-80 Lovel I & @ g

:N ETRONICS R&D LTD. Depl.

rrom $99.93 Wi e

ELFII |
VERSION!

] Master Charge (Bank No.

NEW!!!-THE ELECTRIC MUUTH

R .
A .

Principle of Operation The ELECTRIC
MOUTH stores words in their digital
equivalents in ROMs. When words, phrases,
and phonemes are desired, they are simply
called for by your program and then syn-
thesized into speech. The ELECTRIC
MOUTH system requires none of your
valuable memory space except for a few ad-
dresses if used in memory ma mode. In
most cases, outpul ports (user selectable) are
used.
Spoken Malerial Includrd

SEVENTY
EICHTY

POUND
PULSES
) RATE
HINDRED KE
THOLSAND

THIRTEEN
FOURTEEN
FIFTEEN
SEXTEEN
SEVENTEEN 20AIS!
EIGHTEEN $0MS SILENCE

NINETEEN HOMS SILENC s
TWENTY | IOMSSILENCE [N
THIKTY SOMSSILENCE |\|.|i\
FORTY CENT

FIFTY GHES %

SIXTY COMMA T

Alsor, the

e
de Conn. mﬂRDER EALLTOLL FREE 800-243-74285
: 2 70 Order From mnnemrulUrim'rechnlulhslslanze Etc., Call (203) 354-9375
) Personal Check

[] cashier's CheckiMoney Order
)

Exp. Date

O visa
ll!l Uitchlield Road, New Milford, CT 06776 Accl, No.
s checkid below Signature

3 Print

lecs Name
TRS-80 Level 11 Electric Mou! Address

3200 Tor wired & rsted unita A
r Conn re City

ert . State Zip
.I‘lll‘l--I--I----RIIIIIIIIlIIIIDIII'IIII.IIIIIIIIII-IIIl..
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Wizard"

From Datasoft Inc.
A powerful wordprocessing package for the ATARI
computer. Has over fifty commands for editing and
formatting your text. Requires an Atari 825,
Centronics 737 or Epson MX-80 printer, 32K RAM,
I/O module and one disk drive.

Cat No. 3140 Atari 400/800 $99.95

August Software Specials

For your Apple II/II +

(All require 48K RAM & Disk)
Cat No. 3083 Sabotage (On Line Sys.)
CatNo.3110Pool 1.5(LD.S.L) . ... ............. $34.95
Cat No. 3134 Space Eggs (Sirius)
Cat No. 3135 Pulsar II(Sirius)
Cat No. 3136 The Warp Factor (Strategic Sim.)
Cat No. 3156 Raster Blaster (Bill Budge)

.539.95

Tell us you saw our ad in Compute and we
pay UPS ground shipping and
handling. (USA only).

How To Order
Order by phone or by mail. Pay by check,

M/C, Visa or C.O.D. (COD $1.40 addl.)
Offer good in USA only.
Expires Sept. 1, 1981.

ELECTRONICS

19511 Business Ctr. Dr., Dept. G8,
Northridge, CA 91324
(Outside Calif.) (800)423-5378
(In Calif.) (213)886-9200

Write or phone for your FREE copy of the
HW Electronics Catalogue.
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40 INPUTA,B,C,D
50 PRINT INT(10*T +.001)/10; INT(X+0.5); INT(Y + 0.5)
60 XP=A*X-B*X*Y
70 YP=C*X*Y-P*Y
80 X=X+XP*0.005
90 Y=Y+ YP*0.005
100 T=T+0.005
110 IF ABS(10*T-INT(10*(T +.00001)))<0.00001 THEN 50
120 GO TO 60
140 END

Table 1. A sample run of the program in Listing 1.

INPUT THE STARTING POPULATIONS OF CARIBOU
AND WOLVES.
? 1000, 200
INPUT THE CONSTANTS A, B, C, AND D FOR THIS
PROBLEM
P2 010501, &
1000 200
980 243
921 283
836 307
750 305
682 280
640 244
624 205
631 172
657 147
698 130
753 120
817 118
885 124

= o D bk o= @

GO N

Table 1 shows how the computer prints the
results on my AIM 65. The results are best studied

by graphing the number of caribou and the number

of wolves as a functon of ume. However, even a
brief study of the results in Table 1 can lead to
some conclusions. Recall that 800 caribou and 200
wolves give a stable (nature is balanced) population
for both caribou and wolves. Try these values in
the program. Note thatin T able 1 we began with
1000 caribou and 200 wolves, representing an
excess of caribou. Perhaps it was a better than
average calving year for caribou. In any case, the
caribou population begins to decline, while the

wolf population increases. The wolves also “benefit”

from the excess of caribou. However, at about
(=.%, the caribou are near their stable level but
now thele is an excess of wolves. Thus, the caribou
population declines below the stable level and the
wolf population also declines because there are too
few caribou to sustain their numbers. When the
wolves have declined below about 200 wolves at
t=".7, the caribou population begins to climb be-
cause there are too few caribou to sustain their
numbers. When the wolves have declined below
about 200 wolves at t=.7, the caribou population
begins to climb because there are so few wolves.
The decline in the wolf population ends at t=1.2
when the caribou population exceeds 800 again.
The entire cycle repeats itself over and over again.
A graph of these results is shown in Figure 1. Note

that the peaks in the wolf population follow the
peaks in the caribou population. The dips in the
wolf population also come at later times than the
dips in the caribou population. A slight increase in
the peaks and a slight decrease in the dips is ob-
served as time goes on. This is a result of the crude-
ness of our technique. An actual solution will repeat
itself. At least we obtain some idea of what happens
when the stable population is disturbed.

Figure | suggests some things to try for your-
self. What happens when there are too few caribou
(less than 800) and too many wolves (more than
200)? What happens when there is an excess of
each species? What happens if there are no wolves?
No caribou? Suppose that caribou has suddenly
become very popuLn in restaurants, and that the
caribou herd is reduced to 80 before we realize
that the caribou are almost extinct, and we suddenly
quit hunting them (leaving 80 caribou and 200
wolves). What will happen in this case? Try to
predict what happens before you run the program.

Equations 3, 4, 5, and 6; the computer pro-
gram; and the graph of the results make up our
mathematical model of the caribou and the wolves.
It can be modified by adding additional complexi-
ties. What if the supply of grasses on the tundra is
limited and there is intraspecific competition?
What happens if the caribou sometimes kill
wolves?

I would like to acknowledge the inspiration |
received from my Numerical Analysis class (Sum-
mer 1980). I would also like to acknowledge David
A. Smith’s book, INTERFACE: Calculus and the
Computer, (Houghton-Mifflin, Boston, 1976)
where I first encountered the predator-prey prob-
lem. This book is an excellent source for a large
variety of calculus-related problems that can be
solved with a computer. Anyone who has had one
or more courses in calculus should profit from this
book.

1000
900
800
700
600
500 —
400 —
300 —

200
100 F WOLVES

CARIBOU

| | |
1.0 2.0 3.0 4.0

| Timet

Figure 1. The populatlons of caribou and wolves as a
funcuon of time. Initial populations were
=1000 caribou and y,=200 wolves.



~ _ WANT YOUR COMPUTER BACK? ™\

T™
Let the MICROsport Microcomputer (MMC) take over any
dedicated task.

It is the affordable alternative — kits from $89.00, application
units from only $119.00 (assembled and tested).

It is user-oriented — complete in-circuit emulation allows pro-
gram development on ANY 6502 based system. It is compact
(412" x 612 pc board) but powerful (32 I/O lines; 20 mA full
duplex, IK RAM + EPROM socket 4/16 bit counters; 6503
CPU) and works off any AC or DC power supply.

Turn your present 6502 based system into a complete develop-
ment system with:

1 MMC/03D Microcomputer with ZIF sockets
1 MMC/031CE In-ircuit emulator for the 6503 CPU
1 MMC/03EPA EPROM Programmer complete with software
driver,

For more info call or write

R. J. BRACHMAN ASSOCIATES, INC.
P.0. Box 1077
Havertown, PA 19083
(215) 622-5495

PETICBM

STOP PLAYING GAMES TrS.0 ocei 1 & )

OTHERS

W Calculate odds on HORSE RACES with ANY COMPU-
TER using BASIC
B SCIENTIFICALLY DERIVED SYSTEM really works. TV
Station WLKY of Louisville. Kentucky used this sytem
10 predict the odds of the 1980 Kentucky Derby See
the Wall Street Journal (June 6 1980) article on
Horse-Handicapping This system was written and
used by computer experts and is now being made available to home computer owners This
method 15 based on staring data from a large number of races on a high speed, large scale
computer 23 factors taken from the “Daily Racing Form = were then analyzed by the
computer to see how they influenced race results From these 23 factors, ten were found to
be the most vital in determining winners. NUMERICAL PROBABILITIES of each of these 10
factors were then computed and this forms the basis of this REVOLUTIONARY NEW

PROGARAM
W SIMPLE TO USE' Obtain “Daily Racing Farm' the day befare the races and answer the 10
questions about each horse Run the program and your computer will print out the odds lor

all horses in each race COMPUTER POWER gives you the advantage'
W YOU GET 1) TRS-80,PET/CBM or Apple Cassette
2) Listing of BASIC pragram for use with any computer
3) Instructions on how to get the needed data from the ~"Daily Racing Form
4) Tips on using the odds generated by the program
5) Sample form to simplify entering data for each race

3G COMPANY, INC. DEPT. CC (503) 357-9889
RT. 3, BOX 28A, GASTON, OR 97119

Yes. | want lo use my computer for FUN and PROFIT. Please send me _ programs
al §24.95 each. -
Ineeda  TRS-80 Cassette Apple Cassette 1 PET/CBM Cassette &

Enclosed 1s: 1 check or money order 1 Master Charge 1Visa

Card No z L & ik Exp. date

NAME Tt —

ADDRESS o alumi.

CITY ___ STATE ZIP

START USING YOUR COMPUTER FOR

FUN and PROFIT!

6502 Assembler/Editor

Before you buy that off-brand Assembler/Text Editor, note that EHS is the only company that provides a
line of compatible ASM/TED's for the PET/APPLE/ATARI/SYM/KIM and other microcomputers.

When you make the transition from one of these 6502-based microcomputers to another, you no longer
have to relearn peculiar Syntax’s, pseudo ops, and commands. Not only that, EHS ASM/TED’s are the
only resident 6502 Macro Assemblers availiable and they have been available for several years. Thus you
can be sure they work. Our ASM/TED's may cost a little more but do the others provide these powerful
features: Macros, Conditional Assembly, String Search and Replace, or even up to 31 characters per label?
Before you spend your money on that other ASM/TED, write for our free detailed spec sheet.

MACRO ASM/TED

For APPLE/ATARI/PET/SYM/KIM

Other than our MAE, no other assembler

is as powerful.

Macros/Conditional Assembly.

Extensive text editing features

Long Labels

Designed for Cassette-based systems,
$49.95

MAE ASM/TED

For APPLE/ATARI/PET
The most powerful ASM/TED
Macros/Conditional and Interactive Assembly
Extensive text editing features
Long Labels
Control files
Designed for Disk-based Systems.
$169.95

D=
-
W
D=
Q
-l
.
(7]
b
Q
—
=
vy
<
Q
-~

.BY .0OS

EASTERN HOUSE SOFTWARE
3239 Linda Drive
Winston-Salem, N. C. 27106 USA (919) 924-2889

(Dealer Inquiries Invited)

. .BA

PHONE ORDERS |looiorc o

(919) 748-8446
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Add A
Programmable
Sound

Generator

Connecting The
General Instruments
AY-3-8910
Programmable Sound
Generator To The
6502/6800 Bus

Michael Stevens
Buntingford, England

The AY-3-8910 sound generator is a particularly
versatile device capable of generating three simul-
taneous tones, each of which can be separately
controlled in amplitude and/or mixed with noise to
produce a wide range of sound effects. The particu-
lar merit of the GI chip, compared to other sound
generators, is that its operation is entirely digitally
controlled, making it suitable for use with a micro-
processor.

In addition to its sound generator functions,
the AY-3-8910 also features two 8-bit wide general
purpose I/O ports (labelled IOA and IOB in the pin
diagram of Fig. 1). All functions are controlled by
sixteen internal registers accessed by a combined
data and address 8 bit port (DAO-7 in Fig. 1). The
AY-3-8910 is designed principally for use with GI's
PIC1600 and 1650 series of microprocessor with
bus control pins BC1, BC2 and BDIR determining
whether the DAO-7 lines are to be interpreted as
address or data lines.

The combined function of the DA0-7 lines do
not allow for easy interfacing to other microproces-
sors such as the 6502 and 6800 series. One method
of interfacing that has been proposed uses a 6820
programmable interface adaptor (PIA) with 8 lines
of port A connected to the DA0-7 pins of the sound
generator and three of the port B lines for the three
bus control pins.

This means of interfacing makes programming
the sound chip cumbersome. One needs to simulate
the bus waveforms shown in Fig 2. Assuming that
one is writing in BASIC, then two POKE commands

are needed to set up the 6820 ports as outputs.
Then one needs a POKE to send the address of the
required internal register to the DA0-7 pins, another
POKE to send LATCH ADDRESS to the bus control
pins, a third POKE to send BUS INACTIVE,
followed by a fourth POKE to send the data to the
DAO-7 pins, a fifth POKE to send WRITE DATA to
the bus control pins, and a sixth POKE to return the
bus control pins to BUS INACTIVE. These last six
POKES must be repeated for each of the sixteen
internal registers needing input.

Why can one not make the sixteen registers in
the sound generator part of the addressable memory
of the microprocessor? Then a single POKE to the
relevant address would be all that is needed.

The reason that this is not straightforward is
that the AY-3-8910 is too slow to respond to the 1uS
processor cycle of the 6502/6800 families. Following
a falling edge of the 02 clock the minimum time
intervals needed are:

delay until the processor addressisvalid 300 nS
AY-3-8910 address set up time 400 nS
AY-3-8910 address hold time 100 nS
AY-3-8910 data set up time 50nS
AY-3-8910 data pulse width 500 nS
AY-3-8910 data hold time 100 nS
1.45uS
Top View
Vss (GND) ju = 40 :,_l‘ Vee (+5V)
N.C. 2 39 ] TEST 1
ANALOG CHANNEL B 3 38 — ANALOG CHANNEL C
ANALOG CHANNEL A 4 37 0 DAO

N.C. 5 36 = DA1

10B7 |6 35 [ DA2

1086 17 34 7 DA3

mouRes. B=g  ZRou
%)’-%-‘8910 1083 10 31 DAG
AL JIAGEAIN. S ToB2 & 30 [0 DA7

10B1 12 29 [ BC1

10B0 |13 28~ BC2

I0A7 )14 27 ~ BDIR

I0A6 15 26 [ TEST 2

I0A5 16 25 7 A8

10A4 17 24 A9

IOA3 118 23 ) RESET

10A2 |19 22 0 CLOCK

I0A1 20 21 7 I0A0

LATCH ADDRESS TIMING

BUS

CONTROL DON'T CARE l LATCH ADDRESS

| DONT CARE

I I I
ke—Y400nS—#-1>lo0nSi~—
I

T

Ei-;f&o PREVIOUS STATE >< ADDRESS

WRITE DATA TIMING

BNTRoL DONT CARE WRITE DATA DON'T CARE

| 1
—-I)so.,squ—)soons -—bploonsiﬁ—
|

DAT-DAC s-m'rgus >< DATA ><

FIGURE 2. Sound Generator Timing (Write Mode).




17429 BLUE JAY DRIVE
MORGAN HILL, CALIFORNIA 95037

THE FINEST IN FANTASY GAME SOFTWARE
APPLE ATARI PET TRS-80

48K — w/disk 48K — w/disk 32K — w/disk 48 — w/disk

SPACE GAMES — ciimb anoard the starship Herman
GALACTI: QI.IEST — Warp through the 64 solar systems in Hires graphics with Crystalsonics sound. Fire

lasers and rifter pods as you battle the Vegans in real time simulation. In Galatic Quest we have attempted to combine the
best elements of a Star Trek type game with one similar to Space Trader. What is Skishi and where is the Pleasure Planet?
In some systems, lurking behind swarms of asteroids, are Space Pirates who will gut your ship and leave you a derelict in
space. To win Galactic Quest you must be shrewd a business man as well as a top notch warrior. $29.95

I.ASAR WARS — Attacking aliens in 3D. Thousands of approach simulations and 10 levels of difficulty. Three
kinds of invader craft scored by size and attack mode. An exciting Invaders type game with perspective and sound. For
fantasy enthusiasts from 8 to 80. $29.95

SA"DS OF MARS — You embark on the Maiden Voyage of the Starship Herman. This game takes up
almost 200K and uses 2 disks. It includes more than 300 Hires screens animated scenarios, a 3 dimensional maze, and a
Martian labyrinth drawn entirely with hexagons. The takeoff and landing sequences are paddle or joystick controlled for
the Apple and Atari and the game has 5 full scenarios. Once you land on Mars, you wander through fields of Sasquati and
Degwat. Beware of the Vishu and the Lizardmen of Meshim. Seek the wise Mudra and unlock secrets hidden for cen-
turies. Glyphs written on the Martian Sand hold the key to the mystery for which we offer $100 to the first to solve it. To
answer a question we have been asked many times — yes, Sands of Mars attempts to fully utilize the sound and graphics
capabilities of the Apple and Atari to their max! $39.95

ADVENTURES - cross the threshold to new worlds.

HOUSE OF USHER —Walk the dreaded corridors of the deadly House of Usher. Complete with 40 rooms
and hundreds of aggressive monsters and unique treasures. This is not your typical text adventure game but goes far
beyond that, with animated nionsters and a visual display of each room. We believe this to be the first indoor-outdoor
yame ever written for a microcomputer game whicli includes graphics. You may choose to wander through Usher's
scenic garden paths or brave the perils of the graveyard and descend into the crypt. Beneath the house there are laby-
rinths, shrinking rooms, and torture chambers with no doors or windows. Your character may pick up. drop, or use ob-
jects, fire arrows, or run frantically for the door when pursued by some loathsome creature. As the old grandfather clock
ticks away, you will have until dawn to solve the Usher Mystery and win a real live $100 prize! $24.95

IMPERIAL WALKER (ATARI 16K) — For you Atari people out there, here's a fantastic game pack of 4 games with revolutionary new
graphics routire and Crystalsonics. As Luke Skywalker you have taken control of an All Terrain Armored Transport and with your lasers are fending off the
Imperial attack forces. Written especially for Atari by Mike Potter. The game pack also includes Laser Nim, Auto Race, and Gunfight. Will run on Atari 400
or 800 with disc and Joysticks. $29.95

FAN TASYLAN D 204 1 {Coming June 1) — Step with us through the Crystal door int2 the world of tomorrow’s fantasy. In the great Outback

of Australia in the year of 2041, will be built the greatest Adventureland of all time. Through your computer, you can experience six separate worlds of fantasy. These
programs will take up more than 500,000 bytes of memory and fill 6 disks. Many of the options may be played by up to six players and in many cases against the com-
puter itself. $59.95

WORI.D WAR 'll — This is a three scenario war game in Hires graphics with sound. It is not merely the con-
version of a board game to computer, nor are your pieces represented by lifeless text charcters. It may be played by two
persons and takes about 8 hours to complete. The rules are simple enough that you won't have to spend several days
reading your manual before you can play. It contains 2 world maps and a fairly detailed map of the Iran-Iraq battle field.
All scoring, animation, and positions are handled by the computer — no separate tablets to fool with. Moves are input by
both players in series of 3 and when the space bar is pressed the battle becomes animated. A must see to believe . . . .

$29.95

WATERI.OO (Coming July 1) — A war game with graphics very similar to World War Ill. We have attempted to
make this as detailed as possible, down to what each individual is wearing, his line of sight, and the number of bullets he
has fired. It will occupy two disks and may be saved over a period of weeks. We will be publishing more information on this
in BYTE MAGAZINE in July. $49.95

Order line open 24 hrs/day (408) 778-2966 We accept VISA & Mastercharge
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The solution is to deliberately spread the
writing to the sound chip over two processor
cycles. The circuit in Fig. 3 does this. The relevant
signal waveforms are shown in Fig. 4. Circuits IC1
and 1C2 decode the top eight address lines A15-8
and their outputs feed the additional address select
pins A8 and A9 on the sound generator IC8. The
quiescent state of 1C5 leaves a one on its terminal
Q and a zero on Q, the latter enabling the tristate
output of IC3 and thereby applying the lower
address lines A7-A0 to the combined data/address
pins of the sound generator. The first half of the
dual monostable IC7 triggers off each falling edge
of 02 and produces a 300 nS pulse. The back edge
of this pulse triggers the second half generating a
delayed 550nS pulse. This latter pulse is applied to
pin BDIR of the sound generator, which together
with the output Q of IC5 on BCI (also high during
this period) codes LATCH ADDRESS on the bus
control pins. The LATCH ADDRESS condition
terminates 150nS before the computer address
lines A15-A0 change. Only the lowest four address
lines A3-A0, of the eight A7-A0 lines, address a
register in the sound generator, if the other four
lines A7-A4 are not zero, or if A8 and A9 are not

10 respectively then the address is invalid and the
sound generator takes no further action.

On the next falling edge of 02 (rising edge of
02), two things happen. The data on the data lines
D7-D0 from the microprocessor are latched into
1C4, and the low, now on pin D of 1C5, is clocked
through to the Q terminal. This latter signal
enables the tristate output of 1C4 at the same time
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1 1 1 1 2’1-
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ADDRESS { \ 29
o
3
DATA ouT / \
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LATCH 3 | I WRITE
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FIGURE 4. Signal Timing.

FIGURE 3. AY-3-8910. Memory Mapped On The

6502/6800 Bus.
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SOFTWARE PRICE WAR

TR

Corporation of America is selling its software with
a view that volume sales can almost negate this
development cost.

OUR GURRANTEE — Buy both our software and
that of our competitors (who will no doubt charge
several times our price because they need to
recapture their development cost). Compare the
two systems and we know you'll return theirs
(make sure they'll let you return their software).
If you decide not to keep our system, then return
it within 45 days for a full refund. Once you've
used our system we're confident you'll be

CSCA is offering its fully integrated user- delighted. t
oriented business and accounting software
package at the, until now, unheard of price of
$149. €xperts have estimated the development
costs for a fully integrated software system
ranges between $7,200 and $22,000." When
you buy software the developer has to
recapture this expense. Computer Services

Integrated Business and Accounting System

Available for Apple*, TRS-80, and most other
systems
*The Apple version requires the Microsoft Z80 softcard.
Available on 5% " double density

8" single density

CSCA has CBASIC, CP/M and Microsoft Z80 softcard in stock.

GENERAL LEDGER ACCOUNTS PAYABLE INVENTORY MANRGEMENT
Programs: Programs: Comprehensive Status Reports
Master File Cash Requirements Report Inventory Alert Reports
(Chart of Accounts) Generates Purchase Orders Row and Finished Goods
Receipts and Disbursements Automatic Posting to General and more
Journals Ledger
Balance Sheet Prints Checks FIXED ASSETS ACCOUNTING
Income Statement Programs:
Comprehensive Budget Analysis PAYROLL Complete Copital Goods Record
Trial Balance Programs: Option of 5 Depreciation Methods
and more Comprehensive Payroll Register IRS Depreciation Report (Form
Prints Payroll Checks 4562)
ACCOUNTS RECEIVABLE Automatic Posting to General
Programs: Ledger COMPREHENSIVE USER ORIENTED
Complete Order €ntry FDIC Form 501 DOCUMENTATION
Rutomatic Posting to General W-2 Forms and 941 Reports including sample data
Ledger easy to use initialization program
File Aging (30/60/90 days) E€XTRA: MAILING LIST PROGRAM an accountant's dream

Prints Invoices

Send $149 for the system including six 8 inch program

disks and over 150 pages of user-oriented documentation.

COMPUTER SERVICES CORPORATION of AMERICA
\ ﬁ 332 East 30th Street New York, New York 10016

Up to 1000 Accounts
on a Disk

REQUIREMENTS: 48K - C BASIC 2
2 DISK DRIVES

Qur integrated business software
has been designed to operate easily
and efficiently. The program requires Address
C Basic 2, o compiler basic that per-
mits exceptional efficiency. As a sub-
stantiol fully integrated system it also Citu/Stote/Zip
requires o 48K or greater system, C
Basic 2 can operate in any CP/M en-
vironment. Thus, our package may Master Chorge or Visa Expires
be used by virtually all micro compu-
ters.

Order Toll Free 1-800-528-6050 ext. 1591

Name

Your System
Disk Size [| 5% " double density [ 8" single density
Dealer (national/international) Inquiries Invited

Mail to: Computer Services Corporation of America
332 €ast 30th Street New York, New York 10016

1981 Computer Services Corporation of America
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as the output of 1C3 is disabled. Data, not address,
is now applied to the combined data/address lines

of the sound generator 1C8. The monostables

continue to produce delayed 550nS pulses and,
when BDIR is high again, BC1 is now low giving a
READ DATA command to the sound generator.
Circuit IC6¢ is an exclusive OR which inverts 02

whenever the monostable output is high. The
result 1s to convert the 1 MHz 02 into a 2MHz clock
which 1s fed to the clock terminal of the sound

generator. This 2MHz clock enables the generation

of more precise tones at the higher frequencies

than a IMHz clock would allow. (See Table 1.)

Circuits IC6a and 1C6b are simple inverters and

could be replaced by a 741.S04 if the frequency
doubling function of 1C6a is not required.
I have constructed the circuit for use with a

Commodore PET. For this purpose I do not really
need IC1, since it duplicates the Bank Select
signals which are available on this expansion bus. 1
have chosen to place the sound generator at me-

mory addresses ES00 to ESOF,

which is in the 1/0

area of the PET. Other addresses are possible by
choosing different outpuls of ICI] and IC2, and
pnsmblv “the use of the G2 chip select pins. If the
circuit is used with the 6800 processor, then VMA
should be connected to one of the G2 select pins.

The circuit achieves the objective of permitting

POKES directly to the sound generator registers
and is only shthl\ more complex than the use of a
6820 PIA, if one includes the chip select decoding
that is also necessary with the PIA. One function
that my circuit does not allow is the reading of the
register data. To add this feature is not ditficult,

although it will require a double PEEK: one to

strobe in the address, and the second to read the
data. There seems little purpose in having a read

function. I have yet to use the two output data

ports IOA and 1OB, but plan them for two D to A
converters to provide, additonally, two directly
synthesized tone channels.

TABLE 1. Coarse (HI) And Fine (LO) Tuning Register
Values Using A 2MHZ Clock.

NOTE

C#

D#

=
F#
G
G#

Aw

P

C#

[ S % I S S S S S S = T e

-—— FRERUENCY (HZ)---

IDEAL ACTUAL ERROR
32270 32.71 0%
34.65 34.65 JOL
36.71 Akl L O%
38.89 38.89 0%
41.20 41.20 «O%
43.65 43.66 «O%
46 .25 4G.24 0%
49.00 49.00 LO%
51.91 o21.91 . O%
95.00 54.889 0%
S8.27 08.28 Q%4
G1.74 61.73 0%
G5.41 65.41 LO%
69.30 69.29 LO%

POKE
HI LO
14 23
14 24
13 it
12 142
Li. 218
11 47
10 143
a9 247
g 104
8 225
8 a7
7. 233
ARG I
7 12

NOTE

G

A#

D#

G#

A#

C#

D
D#

NNNNNOOOoOooOoeoonoomouumuuauagquuauuUbs s, AP, UL0LDLDOLOOOUOLQOGERMRREREFENRRR

73,
77
82.
87.
= pedr
a8 .
103.
130
116

41>
1L -

130.
138.
146.
155
1G64.
174.
185.
196.
207.

—l:-a”

233
246
2B1.
277
293.
31l .
a329.
349,
369.
392.
415.
440,
4G6.
493,
SZ23.
S54.
SB7.
B22.
G59.
G98.
Tk o ks
783.
830.
g880.
932.
987.
1046.
1108.
1174,
1244
1318,
1386.
1479,
1567.

1661 .2

1760,
18G4.
LT
20893.
2217
2349.
2489.
2637.

FREQUENCY
IDEAL

4z
78
41
31
S0
00
B3
(D10

=
-

47
B1
59

2
]

2B

B
61
00
[814]
GS
(]¢]

.08
.94

E3
13
GG
13
63

-
23

99
00
30
00
16
88
25
&7
a3
23
26
45
a9
85

(a]s]
33
77
S0
73
GG

'L

ol
€1
a8
ag
Q0
G6
53
Q0
4G
32

0z

ACTUAL

73.40
Tt 7B
82.40
87.29
92.32
97.96
103 .82
110,04
116050
123 .52
1:30.. 25
138.58
14:.88
19547
164.491
174 .38
184.91
185..82
207 .64
220407
Ak S0 R |
247.04
Z2681..51
277.16
283 44
314,85
329.82
3489.16
369.82
381 .85
415.28
44G.14
4G6E.42
494 .,¢7
ST P B |
55 O
586.85
G21.8%9
G57.89
98.32
739.64
786.16
833.33
880.28
932.84
984.:25
1050.42
1106.18
1179.23
1250.00
1815, 28
1404 .,49
1488.10
1562.50
1666.GB7
1760.56
1865.67
1984.13
208333
2232 .14
2358.49
2500.,.00
2899.57

(HZ)---

ERROR

<O
Q%
Wb 174
« Q%
¢ Q%
0l
Bl b 74
<O
P b2
« 0%
B0 4
. O%
L0 7
=i
A
LO%
e Y2
O
« OF
LO%
a L7
LO%
o LI
o
o by
=, 1%
S
LO%
LO%
O
«O%
0%
o 1
<O
LO%
2%
- 1%
=l

oy
L)

Q%
0%
BT
s
LO%
Ty
-. 4%
4%
o A
4%
4%

-
il

YA
Sk

rym
T ead /e

« 3%
O%
«1%
4%
=.5%
o 4
A
A%
9%

POKE
HI L3
G 167
5 7
7 237
o 182
3 7
- 282
4 180
4 112
B ag
3 244
3 188
3 134
3 83
3 36
2 240
2 204
2 164
2 126
2 go
2 =h
2 24
1 250
1 s
1 185
1 170
1 146
1 123
1 102
1 2
1 53
1 45
1 28
1 12
0 233
a] 238
0 225
o 213
(W 201
0 190
0 179
0 169
o 159
0 150
0 142
0 134
0 127
o 119
0 113
0 106
0 100
Gi a5
G 89
Q 84
O 80
0 78
O 71
0 y 7
0 B3
8 B0
Q 26
0 >3
0 S50
0 47
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F 7 2793.83 2777.78 -.6% 0
F# 7 2959.96 2976.19 R Q
G 7 8135.96. 3125.00 — 2 3% 0
G# 7 3322.44 3289.47 -1.0% 0
A 7 35920.00 LS AT -1.4% Q
A i [ o e | 3676.47 =1 4% (0]
B 73981 07 B90B.28 =1.1% 0
C 8 418G6.01 4166.67 e 0
C¥ B 4434.492 4454.29 - 0
D 8 4E98.G64 4G629.63 o M 4 0
C# 8 4878.03 SQ00.00 AL 0
E g S5274.04 5208.33 -1.2% 0
F 8 5587.65 o681 .82 ) RV v A (W)
F# B 58918.91 58952.38 o O
K] 8 6271.93 G230.00 = B Q
G# B G6G44.88 (B578.895 -1.0% 0
A 8 7040.00 BY944.44 —1.4% 0
A# B 7458.62 7352.94 -1.4% 0
B 8 7802.13 7812.50 =1.1% 0
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The Resource

NEED MORE MEMORY ?

32K BYTE DYNAMIC RAM & ROM EXPANSION BOARD

Expand Your 4K /8K PET
SYM/KIM/AIM —65 to 32K

* Easily connected to your computer * Has full invisible
via the expansion connector does not interfe
mplex programs’ operation

A Buy two boards * Fully buffered DATA BUSS
on board configuration circuitry will * 50n board s

kets lor 2716/2732
allow you to expand to 64K easily' (2K /4K) type EPROMS. addressable
* New dynamic RAM technology brings anywhere
you more memaory in less space and * Great for designing a two board
at a lower cost' computer system. (CPU. 1/0-RAM
* RAM chips are upgraded, compatible ROM)
with the new 64K RAM chips lor * Other specifications

future expansion'

Operates on +5 volts only. supplied

1 compuler power supply. no
rd generalors lo go bad

s A LOT less power than static

Disable any 4K block of RAM tor 1/0
place RAM above or below 8000 HEX
KIM-4 BUSS COMPATIBLE FOR CARD
RACKS Adapter cables available 1or
non rack us
All these features on a 6 x 4 5" board'

ASSEMBLED & TESTED BOARDS—GUARANTEED FOR 6 MONTHS
PURCHASE PRICE IS FULLY REFUNDABLE IF RETURNED
UNDAMAGED WITHIN 14 DAYS
List Price — $289.88
Introductory Price — $269.88
Include $2.00 for S&H — Allow 4 weeks for delivery

Full informative documentation included with all our products
C.0.D. Orders Accepted (702) 361-6331 Mail Order Only

DRZNT R/ NI
i R\.JI R\./III\.
COMPUTER INNOVATIONS

1516 E. Tropicana, Suite 7A
Las Vegas, Nevada 89109

DISK DRIVE WOES?
PRINTER INTERACTION?
MEMORY LOSS?
ERRATIC OPERATION?

Don’t
Blame The
Software!

Power Line Spikes, Surges &

Hash could be the culprit! Rat.tis 269,70

Floppies, printers, memory & processor often interqct! Our
patented ISOLATORS eliminate equipment interaction AND curb
damaging Power Line Spikes, Surges and Hash.

« ISOLATOR (1SO-1) 3 filter isolated 3-prong sockets; integral
SurEe.'Spike Suppression; 1875 W Maximum load, 1 KW load any
socket

« ISOLATOR (1SO-2) 2 filter isolated S-grong socket banks; (6
sockets total); integral Spike/Surge Suppression; 1875 W Max
load, 1 KW either bank $62.95

+ SUPER ISOLATOR (ISO-3), similar to ISO-1 except double
filtering & Suppression $94

. ISOLA'?OH (|£8-4), similar to 1SO-1 except unit has 6
individually filtered sockets

* SUPER ISOLATOR (ISO-11) similar to 1SO-2 except double
lilterln? & Suppression $94

« CIRCUIT BREAKER, any model (add-CB)

* CKT BRKR/ISWITCHIPILOT (-CBS)

AT YOUR Master-Card, Visa, American Express
DEALERS Order Toll Free 1-800-225-4876
(except AK, HI, PR & Canada)

/=7 Electronic Specialists, Inc.
171 South Main Street. Natick. Mass. 01760
Technical & Non-800: 1-617-655-1532

wabash

When it comes to
Flexible Disks, nobody
does it better than
Wabash.

MasterCard, Visa Accepted.
Call Free: (800) 235-4137

PACIFIC
EXCHANGES
100 Foothill Blvd
San Luis Obispo. CA
93401. (In Cal call
(805) 543-1037 )
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The Carry Bit-
What it Is And
How It Works

Eric Brandon
Ontario, Canada

When writing a machine language program, you often
make what are called conditional branches. The 6502
makes conditional branches depending on the status of
7 status bits. How to use these bits, what changes their
status, exactly what they can tell you: these are the
questions that often plague the neophyte machine
language programmer. Of the seven, the zero bit and
the carry bit are the most used. Since the zero bit is
extremely straightforward (when the result of an opera-
tion is zero it is set; otherwise it is clear), this article will
deal with the carry bit.

The operations that affect the carry bit are:

Operation Effect On Carry Bit

ADC Sets carry if result of addition is more than
255 (SFF). Otherwise carry is cleared.
ASL Bit 7 (MSB) goes into carry bit.
CLC Clears Carry.
CMP If byte compared is less than or equal to the con-

tents of the accumulator, carry is set. Otherwise
carry is clear.

CPX Same as CMP, but byte is compared to X register.
CPY Same as CMP, butbyte is compared to Y register.
LSR Bit 0 (LSB) goes into carry bit.

PLP Bit 0 of the first byte on the stack goes into carry.
ROL Same effectas ASL.

ROR Same effect as LSR.

RTI Carry restored to what it was before interrupt.
SBC If the subtrahend (number you are subtracting) is

greater than the minuend (number you are sub-
tracting from) the carry bit will be cleared.

SEC Sets carry.
The tests )'Oll cdn use are:
Test Meaning
BCC Branchifcarry isclear.
BCS Branch if carry is set.

The carry bit is most often used with ADC, SBC, and
CMP. Because of this I will explain in depth how to use
it with these instructions.

ADC means Add With Carry. It operates thus:

accumulator =accumulator + addend + carry

Before dd(lmq the carry bit should always be cleared
with the CLC instruction. For example, to add 40 to
memory location VALUE, the sequence to use is:

LDA VALUE
CLC

ADC #40
STA VALUE

When adding numbers of more than 8 bits in length,
more than one ADC instruction must be used. Carry
should only be cleared before adding the least significant
byte. The other bytes will “take care of themselves.” For
example, to add the number in MSB1 and LSB1 to the
number in MSB2 and LSB2 and store the result in
VALUE, VALUE+ 1, and VALUE + 2 the sequence to

be used is:

LDA LSBI1

CLC

ADC LSB2

STA VALUE+2
LDA MSBI

ADC MSB2

STA VALUE+1
LDA #0

ADC #0

STA VALUE

Similar methods can be used for adding numbers of
any length. Note that when the decimal mode flag is set,
the carry bit will be set when the addition results in a
number greater than 99 decimal.

Another frequent carry-related operation is SBC.
To understand how carry works with this instruction, we
must understand the It]dll()llﬁhl]) between the carry bit
and an imaginary bit called “borrow.” Most books on
6502 machine language programming will tell you that
carry is an inverted borrow. What this means is that
whenever this imaginary borrow bit would be set, carry is
cleared. And, whenever borrow would be cleared, carry is
set. SBC works thus:

accumulator = accumulator-subtrahend-borrow

Obviously, borrow must be cleared before sub-
tracting. This is done by setting carry. For example, to
subract 40 from memory location VALUE., this sequence
could be used:

LDA VALUE
SEC

SBC #40

ST VALUE

As with addition, when adding numbers longer than
8 bits in length, the least significant bits are subtracted
first. Carry is set only before the first subtraction.

CMP is an instruction that subtracts the operand
from the accumulator without changing either the
contents of the accumulator or the operand. So what is
itz When it does the subtraction, it adjusts the status bits
as if a subtraction had been performed by an SBC.

There is a confusing aspect to interpreting the
status bits after a CMP instruction. If the operand is less
than or equal to the contents of the accumulator, the
carry bit will be set. If the operand is greater than the
contents of the accumulator, CMP will clear carry.
Armed with this knowledge (and the fact that the zero
bit will be set if the bytes were equal) you can test for
any relationship between them. In other words:

Carry Zero

Operand is greater than accumulator clear clear
Operand is equal to accumulator set set
Operand is less than accumulator set clear

The carry bit can provide you with a wealth of infor-
mation. Use it to its full .1(1\‘mlagc and you will find that
your machine language programs will become shorter
and easier to understand.

6502 Assembly Language Programming, by Lance
A. Leventhal, clearly shows what effect each instruction
has on the status bits. If you have any questions or
problems, read this fine book, or write to me at:

Eric Brandon

36 Hartfield Road
Islington, Ontario
Canada

M9A 3C9



Drawing Tablet

VersaWriter operates on a simple principle,
but produces graphics which match or exceed
those of other digitizers. Its rugged vyet
precision construction makes it easy to use
and trouble free. Operation is mastered in
minutes. It plugs directly into your ATARI
personal computer.

Uersallsite

FOR ATARI PERSONAL COMPUTERS _
Suggested Price $299.00

Graphics Software

Easily the most capable, complete,
and usable graphics software for
ATARI personal computers available.
Designed for hobbyists, butengineers, Gyt e B
artists, doctors, and educators are also R
finding exciting ways to expand their e
computer’s value with VersaWriter. s e

UNIQUE OFFER
Send us YOUR disk and $1. We will promptly
return the disk with a slide package of 10 color
pictures drawn with VersaWriter.

O Enclosed is $1 and my disk.
Send me the slide package.

O ATARI O APPLE I
O Send more information including
VersaWriter dealers in my area.

DEALER INQUIRIES INVITED.

WEOHIFFHI

NAME

~ ADDRESS

Versa Computing, Inc. . 887 Conestoga Circle . Newbury Park, CA 91320 . (805) 498-1956



58 COMPUTE!

August, 1981. Issue 15

A Floating-
Point Division
Routine

Marvin L De Jong

Department of Mathematics-Physics
The School of the Ozarks

Pt. Lookout, MO

I. Introduction
In three previous articles in COMPUTE! we
described:

1) a program that converts a decimal number
(with a sign and an exponent) to a floating-
point binary number (COMPUTE! #9)

2) a program that converts a floating-point
binary number to a decimal number
(COMPUTE! #11)

3) a program that multiplies two signed
binary floating-point numbers

(COMPUTE! #12).

In this article we describe a program that divides
two floating-point binary numbers. Most of the
programming described in this series has been
relocatable dllmung the user to move the programs
or to put them in EPROMs with relative ease. Fur-
thermore, the routines that were used to input and
output the numbers can usually be found in a
monitor, so that most of the code should be easily
adapted to anyone’s machine.

Il. The Division Routine

Just as the multiplication routine does, the division
routine uses three accumulators. The contents of
accumulator A (ACCA) is divided into the contents
of accumulator B (ACCB), and the quotient is
stored temporarily in the result accumulator (RES)
before the answer is moved back to the accumulator
used by the output (floating-point binary to BCD
routine) program.

Accumulator A occupies locations with ad-
dresses $0000 through $0003 with the most-signifi-
cant byte in location $0000. The mantissa of the
divisor is located in accumulator A. Location $0004
is used as a guard byte, permitting a 34-bit division
before loundmg the final answer to 32 bits. Thir ty-
two bits gives an answer that is accurate to approxi-
mately nine decimal digits. Accumulator B occupies
locations with addresses $0020 through $0023 with
a guard byte at location $0024. Accumulator B
contains the dividend mantissa. The exponent and

sign locations are the same as for the multiplication
routine described earlier. The quotient is moved
into RES at locations $0010 to $0014 as it is being
calculated. When the calculation is finished, the
quotient is moved to the accumulator that is used
by the floating-point binary to BCD routine to
output the answer. The accumulator architecture
is exactly the same as for the multiplication routine
described in the previous article.

The division algorithm is almost identical to
the one you used in elementary school to do long
division. Try one of these problems in decimal and
then in binary if you want to understand the algo-
rithm. Basically, it proceeds as follows:

1. Set COUNT=34=%22 to do a 34 bit division.
2. Calculate DIVIDEN — DIVISOR. If the carry
flag is set then the DIVIDEND is greater than
the DIVISOR, go to (3). Otherwise go to (4).

3. Replace the DIVIDEND with DIVIDEND —
DIVISOR.

4. Shift the CARRY leftinto the LSB of the QUO-
TIENT.

5. Shift the new DIVIDEND left. (This is analo-
gous to “bringing down” the next digit.)

6. Decrement COUNT. If COUNT is not zero,
go to (2), otherwise go to (7).

7. Normalize and round the quotient.

As in the case of multiplication, the sign of the
result is found by forming an exclusive-or with the
signs of the divisor and the dividend. Recall from
algebra that the exponent of the quotient is found
by subtracting the exponent of the divisor from
that of the dividend. If the exponent exceeds 127
or is less than -128, the program executes a BRK
instruction. It is left to your imagination what you
want your BRK routine to do for underflow or
overflow. In my case the program simply jumps to
the monitor. If the divisor is zero, the program also
executes a BRK instruction. If the dividend is zero,
the entire division routine is bypassed and
the correct answer of zero is placed in the
accumulator.

One final important point needs to be made.
This division routine uses the same normalize and
round instructions that the multiplication routine
used. These instructions started at DETOUR
($0C7D) in the previous article and are not repeated
here. Thus, you will find a JSR DETOUR instruc-
tion just before the routine ends.

In listing 2 you will find a short program to
test the division routine. It also makes use of the
subroutines published in the previous article in this
series. In fact, it differs only in that it jumps to the
division subroutine rather than the multiplication
subroutine. It duplicates almost exactly Listing 5 in
“A Floating Point Multiplication Routine,” and you
may wish to refer to that article for details.



THE FEATURES

Automatic justification of the right margin

The electronics of the TYPRINTER 221 have made
right hand justification a simple, automatic

operation.

Phrase and format storage

Phrases, dates, addresses, data, etc. that

may be stored in your computer’s mem-

ory may be sent over to the printer and

stored in one of the “memory bins” of the

printer. This information may then be used by the

operator in the manual mode. This can save you

In the research you are doing before purchas-
ing your computer printer, you are probably con-
fused by the various claims, speeds, choices,
shapes and prices. Well, we’d like to clear the air
a bit and tell you about the most unusual comput-
er-printer around — the TYPRINTER 221.

You see, it's unusual because it is totally
compatible with every computer and word proces-
sing program . . . from the largest to the smallest.
It’s versatile to the point of incredibility . . . We’ll
discuss the broad advantages and explain the
details.

THE DAISY WHEEL

The special daisy wheel supplied is of a unique
design consisting of a 100 character carrying radii.
Each radii is formed of two distinct types of
plastic — an "elastic plastic” for the stalk of the
radii, and a comparatively “hard plastic” used to
form the character area. This, combined with a
very narrow character profile and a special posi-
tioner on each of the 100 radii, guarantees a
uniform character density. There is near perfect
geometric positioning of the character with no
character higher or lower than the others. And
because of its unique dual material design, micro-
vibrations have virtually been eliminated, leaving
your final copy clean, clear and smudge free. The
copy produced is comparable to that produced by
metal daisy wheels and at a fraction of the cost.

ELASTIC SECTION
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THE KEYBOARD

The keyboard has been referred to as a triumph of
human engineering - fram the way the keys seem
to have been custom designed to fit your fingers,
to the way the special feature switches have been
grouped. A flip of a switch (or under computer
control of course) and the printer becomes a
foreign language machine. Push a button, and like
magic the printer automatically locates and lines
up columns of figures, perfectly balanced between
the margins. This incredibly fast, extraordinarily
quiet electronic keyboard puts more programming
power at you fingertips then printers costing five
to ten times as much.

TYPRINTER 221

THE DISPLAY

The TYPRINTER 221 presents a new dimension in
operator/machine communications. In the manual
(typewriter) mode, the printer controls and verifies
all entries before printing. The display exhibits the
last 15 characters of the text, word-by-word, until
the end of the line. The operator may control what
will be printed before the actual printing takes
place. This new found flexibility enables you to
make modifications along the entire line and in
both directions. This 20 character plasma display
has the ability to scroll backwards as well as
forwards; will give the operator a visual indication
as to which print mode is currently being selected
as well as the number of characters remaining
before the right margin is reached. The display will
also indicate to the operator:

The number of characters available What characters will be inserted
n the memaory

When the panter 1s in an error
condition

When a pre programmed lotm lay
out has been selected

When the printer 1s operating lrom
the internal memary

inlo an existing text,

When the memary lor the previous
line has been selected

A warning message that the end of
the page 1s being approached.
That a hyphenation decision must be
made

PRINT MODE
The TYPRINTER 221 will allow you to automatic-
ally highlight individual characters, words or
complete sentences. Whatever is entered from
the keyboard or from the computer, even an
existing text file, can be printed in one or more
of the five different modes:
traditional printing;
underlined characters;
true bold characters where the horizontal
component of the character is increased
without disturbing the vertical com-
ponent;
characters which are both bold and under-
lined, and;
a feature unique among computer printers-
printing in reverse — white on black,
sort of reverse video on paper.

MULTILINGUAL CAPABILITY

A unique and useful feature of the TYPRINTER 221
1s its capability of being able to print in several
languages without changing the daisy wheel
In addition to English, every standard daisy wheel
has the ability and the necessary characters to
print in French, Spamish, Italian and German.

L

hours when trying to get a form “just right.”
Automatic centering

The TYPRINTER 221 will not only center any title
between the pre-set margins, but will also center
over one or more columns, or over any specific
point and will even align copy with the right
margin independent of the left margin.
Automatic vertical lines

A command from the computer enables an auto-
matic feature which prints vertical lines at any
point on the paper.

Automatic tab sequence recall

With the TYPRINTER 221 you may store and recall
the most frequently needed margin and tab
sequences for applications such as daily corres-
pondence, statistical reports, etc. This guarantees
consistent high quality appearance of each
document.

Paragraph indent

A computer command instantly sets a temporary
margin in order to print one or more indented
paragraphs with respect to the right margin.
Automatic decimal point location

No matter how many figures to either the left or
right of the decimal point, the TYPRINTER 221
will automatically line up the figures with the
decimal point in any position you choose.
Statistical printing has never been easier.
Column layout

This feature allows you to obtain automatic and
perfect distribution of spaces between columns in
respect to the margins. A perfect page balance is
assured without the need to carry out calculations
or additional operations.

There is a wide variety of options that you can
add to TYPRINTER 221.

By now you are probably convinced that we
are sold on our machine, and we hope you can
understand why. In fact, why don’t you use these
facts to measure against any and/or all the other
computer printers on the market.

When you do, you will realize the TYPRINTER
221 1s an intelligent electronic typewriter, a text
formatter — and a brilliant computer printer —
available at a suggested list price of only $2850.

TYPRINTER 221 is available at your local
computer shop — or we'll tell you where you can
see and try one if you call us at

HOWARD
INDUSTRIES

2051 E. CERRITOS AVE., 8C
ANAHEIM, CA 92806
714/778-3443
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Listing 1. The Floating-Point Division Routine.

$0000 = ACCA; Most-significant byte of the mantissa in accumulator A.
$0005 = ACCX; Exponent for accumulator A.
$0007 = ACCS; Signbyte for accumulator A.

$0010 = RES;

$0025 = BCCX; Exponentofthedividend.
$0027 = BCCS; Sign of the dividend.

$0AT70
0A72
0A74
0A75
0A77
0A79
0A7B
0A7D
0A7E
0A80
0A80
0A84
0A85
0A87
0A89
0A8B
0A8C
0ASE
0AS8F
0A91
0A93
0A94
0A96
0A97
0A99
0A9B
0A9C
0A9E
0AA0
0AA2
0AA4
0AA5
0AA7
0AA9
0AAA
0AAC
0AAE
0ABO
0AB1
0AB3
0AB5
0AB7
0ABO
0ABB
0ABD
0ABE
0ACO
0AC2
0AC4
0AC5
0ACT7
0ACO
0ACA
0ACC
0ACD
0ACF
0ADO
0AD2
0AD4

0ADG :

0ADS
0ADY

A5
DO
00
A5
DO
A9
85
60
Ab
45
45
38
A5
E5
50
00
85
18
A2
76
E8
DO
18
A2
76
E8
DO
A9
A2
95
CA
10
A0
38
A2
B5
F5
CA
10
90
A2
B5
F5
95
CA

00
01

20
05
00
01

07
27
07

25
05
01

05

FC
04

FB

FC
24

FB
00
04
10

20
FB
D7
00
10
0B

04

Most-significant byte of the quotient accumulator.
$0020 = ACCB; Most-significant byte of accumulator B, the dividend.

START

BR1

BR2

BR3

BR4

BR5

LOOP

CIRCLE

BR6

BR7

BRS8
BR9

BR10
DEX

BRI11

LDA ACCA
BNE BR1
BRK

LDA ACCB
BNEBR2
LDA #00
STAACCA+1
RTS

LDA ACCS
EOR BCCS
STA ACCS
SEC

LDA BCCX
SBC ACCX
BVCBR3
BRK

STA ACCX
CLC

LDX #S$FC
RORACCA +4,X
INX

BNE BR4
CLC

LDX #8FC
RORACCB +4,X
INX

BNE BR5
LDA #00
LDX #04
STA RES,X
DEX
BPLLOOP
LDY #822
SEC

LDX #04
LDA ACCB,X
SBCACCAX
DEX

BPL BR6
BCCBRS
LDX #04
LDA ACCB.X
SBCACCAX
STAACCB.,X
DEX
BPLBR7
LDX #04
ROLRES,X
DEX
BPLBRY
LDX #04
CLC
ROLACCB.X

BPLBR10
DEY
BNECIRCLE
LDY #00
LDA RES
BMIBRI13
CLC

LDX #04

Is the divisor zero?

No.

Yes.

Is the dividend zero?

No.

Yes. Make the answer zero.

Then return.
Calculate the sign of the quotient.

Return sign to answer location.
Now calculate the exponent.

Subtract exponents when dividing.
Overflow or underflow?
Yes. Go to BRK routine.
No. Put result into answer location.

Both the mantissa of the divisor and
the mantissa of the dividend will now
be shifted one bit to the right. It

just makes the division routine easier
to write.

So far so good. Next we will clear
the locations to store the answer.

Answer locations cleared.
Bit count = $22 = 34, Startdivision.

Start by comparing divisor to dividend.

Is the dividend greater than divisor?

No. Then put a zero in the quotient.
Yes. Subtractdivisor from dividend
and use the result as the new
dividend. The carry flag will be

set after this operation, and it

will be moved into the quotient.

Here is where the carry flag gets

putinto the quotient.

Now rotate the new dividend left.

Mission accomplished.
So decrement the bit counter.
Then branch back ifit's not zero.

Actually, you don’t need this instruction.

Here we normalize the mantissaand
adjust the exponent for all the shifting
done earlier.
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MICRO MINI COMPUTER WORLD

74 Robinwood Ave.
Columbus, Ohio 43213
(614) 235-5813 or 235-6058

PRESENTS
BUSINESS ENHANCEMENTS
COMPUSERVICE BUSINESS SOFTWARE
for
COMMODORE AND APPLE COMPUTER SYSTEMS

B.E.C. #3000 Series
General Ledger (Apple Il & CBM 2001/8032/2040) $150.00
Accounts Receivable (Apple Il & CBM 2001/8032/2040) $150.00
Payroll (Apple Il & CBM 2001/8032/2040) $150.00

Inventory (Apple Il & CBM 2001/8032/2040)  $150.00
Mail List (Apple Il & CBM 2001/8032/2040)  $150.00
Job Cost (Apple Il & CBM 2001/8032/2040)  $150.00

Accounts Receivables  (CBM 2001/8032/2040) $220.00
with Order Entry

ROM Control Chip required with CBM System $ 70.00
B.E.C. #4000 Series NEW for 8032/8050

General Ledger (CBM 8032/8050) $175.00
Accounts Receivables  (CBM 8032/8050) $220.00
with Order Entry
Accounts Payable (CBM 8032/8050) $175.00
Payroll (CBM 8032/8050) $175.00
Inventory (CBM 8032/8050) $150.00
Mail List (CBM 8032/8050) $175.00
Job Cosling (CBM 8032/8050) $150.00
ROM Control Chip required with CBM System § 70.00

Special Offer, buy any two (2) of the above packages and receive a 10% dis-
count off suggested retail. Offer expires 1 July, 1981.

Send for documentation package for $20, apply this amount towards your first
purchase or return documentation in re-saleable condition for complete refund.

CALL or WRITE for MMCWI's FREE CATALOG of computer products.

B.E.C. Software is Distributed in the East by MICRO MINI COMPUTER
WORLD INC.

Dealer Inquiries Invited

Introducing
THE DOUGLAS POINT OF SALE SYSTEM

The DOUGLAS POINT OF SALE SYSTEM is a data processing system operating
on the Commodore Business Machines 8032 or 2001 (with BASIC 4.0 ROM's
installed), and the 8050 megabyte disk computing equipment. The standard
business keyboard is required. The system integrates retail sales facilities and
activities with the merchantile inventory to provide a complete **point-of-sale’”
data processing system for the retail trade establishment.

The DOUGLAS POINT OF SALE SYSTEM supports:
» Major requirements of the retail sale transaction:
Normal out-of-inventory sales.
Non-inventory sales such as installation fees.
Customer returns.
Down payments in cash or in used equipment.
Cash and credit transactions
Provision for tax exempt customers.
Control of loaned inventory items.
Sales tax computations for sales and returns.
Printed receipts with company name and receipt number.
Capability to add personalized notes on each receipt.
* Integration of sales activity with inventory:
* Automatic adjustment to inventory at time of sale.
« Customer returns posted back to inventory at time of sale.
» Stock replenishment cetermined at time of sale,
* Complete sales history captured during each sale.
A

utomated processing of:

* Mail lists of customer and distributor addresses.

* Major item customer inventory.

* Trade-in acceptance data for used inventory report.

+ The inventory receiving process and associated reports.
* Service and maintenance contraclts.

* Daily sales activity report.

* File purge and system backup.

* Password security for unattended computer.

* Pricing and addressing labels.

DISTRIBUTED BY:

SUGGESTED RETAIL $750.00

CALL OR SEND FOR
MMCWI CATALOG

DEALER INQUIRIES INVITED

mer’COMPUTER WORLD k.

To,

\N|

% County M

(614) 235-5813 (614) 235-6058

MICRO MINI COMPUTER WORLD
74 Robinwood Ave. Columbus, Ohio 43213
(614) 235-5813 or 235-6058
PRESENTS

THE INTEGRATED COMPUTER TECHNOLOGIES

Prioress-44 Internal Motherboard:
The ICT P-44 is a 44 pin internal motherboard that facilitates expansion of your
PET/CBM within the PET enclosure. The Prioress-44 is fully shielded on its under-
side by a massive ground plane. The connectors ulilize any standard 44 pin edge
card (many styles are available from Radio Shack). The following signals comprise
the P-44 bus:

* +09v,-9v, + 16v,GND,IRQ,RES.NMI,RDY,B02.

* BAQ-BA15,BD0-BD7,BR/W,BW/R SEL8,SEL9,SELA, SELB.

* DIAGNOSTIC SENSE,SYNC and 3 User definable.
The Prioress-44 is currently available for the
new 2000 and 4000 series, and is under
development for the 8000 series.

All ICT cards utilize the Prioress-44 bus

Price: Prioress-44 with one connector . .. $79.00

Prioress-44 with six connectors. . . .95.00

Each additional connector 4.00
(specify when ordering)

The ICT Programmable Character Generator:
The ICT Programmable Characler Generator is
a 2K RAM replacement for the PET/CBM
Character Generator ROM. The device allows
the user 1o reprogram any or all of the 256
standard PET screen characters. The PCG also
functions as 2K bytes of RAM in the
$9000-3BFFF address range.

Uses of the ICT PCG:
a) Foreign character sets.
b) Math, Engineering and special notations
¢) Music notation.
d) Flow control and modeling.

e) Schematic and logic symbols. h)320Hx200V BIT GRAPHICS.

f) Character oriented game symbols. i) ...many, many more.

g) Architectural Drawings
The PCG has an empty socket for the original PET/CBM ROM. With the provided
external switch, RAM or ROM may be selected.

ICT provides over 128K of software and data, allowing the user to immediately

utilize the grapnics system with extreme ease. Software is provided on 2040 format
diskette and includes:
a) 7 complete 2K character sels (Russian, Katakana +).
b) Predefined graphics (including the Real-time rotating cube).
c¢) Development Tools including;
Charentry - used to program characters in an 8x8 matrix.
Draw - a program that allows drawing in a 320x200 area.
Plot - two versions, x,y plotting in the 320x200 matrix. A fast assembler
version and a readable BASIC version.
Screen Dump - an assembler program to dump the EXACT screen contents
o a Commodore 2022 printer.

Price: PCG with 2040 diskette and manual .
Manual alone . . . 7 P e
The ICT HexROM:
A six socket programmable ROM board. Any three of the sockets may be pro-
grammed to become ROMs at $9000, $9800, SA000, $A800, $B00O and/or $B800.
A simple BASIC POKE eguates any socket to any of the above addresses.
Price: HexROM and manual . . . R E i oot s ot s .$110.00
DumROM (6 sockets at fixed addresses) . .. ....... ... 69.00
The ICT EPROMer:
The EPROMer will READ/PROGRAM/VERIFY the following EPROMSs:
2758. 2716, 2732 (24 pin EPROMs) and
2764, 27128 (28 pin EPROMs).
To a maximum of 36 pin 1/0 (5V).
The software (written in assembler) will support the above EPROM types and also
allow the user to define any new EPROM configurations (5V Vcc, 25V Vpp).

Price: EPROMer, soltware and manual $180.00
ICT Products distributed by Micro Mini Computer world Inc.

*** Special introductory offer ***
10% off all suggested retail prices
(offer expires July 1, 1981) DEALER INQUIRIES INVITED

Jas | Integrated
E F Computer
.

Technologies

S .$240.00
..... T ~ S N e )

74 ROBINWOOD AVE. COLUMBUS,OHIO 43213




62 COMPUTE!

August, 1981 Issue 15

0ADB 36 10 BR12 ROL RES,X
0ADD CA DEX

0ADE 10 FB BPLBR12
0AE0 C8 INY

0AEl1l DO Fl1 BNEBRI11
0AE3 84 0B BR13 STY TEMP
0AE5 A9 07 LDA #07
0AE7 38 SEC

0AE8 E5 0B SBCTEMP
0AEA 18 CLC

0AEB 65 05 ADCACCX
0AED 50 01 BVCBRI14
0AEF 00 BRK

0AF0 85 05 BR14 STA ACCX
0AF2 20 7D 0C JSRDETOUR
0AF5 60 RTS

Increment shift counter.
Branch back until mantissa is normalized.
Calculate the exponent adjustment.

Overflow or Underflow?

Yes.

Final resultinto exponent.
Round and final normalization in
multiplication routine.

Listing 2. An Input/Output/Divide Calling Program.

$0050 20 00 OE AGAIN JSRINPUT Call the BCD to Floating-Point Binary Routine.
0053 20 BO OF JSRSUBI Call the subroutine to modify the accumulator.
0C56 20 CO OF JSRSUB2 Transfer ACCA to ACCB.
0059 20 00 OE JSRINPUT Get the second number (divisor).
005C 20 BO OF JSRSUBI Fix the accumulator again.
005F 20 70 0A JSRDIVIDE Divide the first number by the second.
0062 20 00 OB JSROUTPUT Convert the result to BCD and outputit.
0065 4C 50 00 JMP AGAIN Try another pair of numbers.
‘ = 0 e o o
TRS-80 Heath H-8 ‘
e Model EP-2A-79 ATARI MATHEMATICS, BASIC SKILLS |

EPROM Programmer
PET o APPLE « AIN-65 o KIM-1 ¢ SYM-1 ¢ OHIO SCIENTIFIC

= - | __w ?m"

Software available for F-8, 6800, 8085, 8080, Z-80, 6502, 1802,
2550, 6809 based systems.

EPROM type is selected by a personality module which plugs into
the front of the programmer. Power requirements are 11? VAC
50/60 Hz. at 15 watts. It is supplied with a 36-inch ribbon cable for
connecting to microcomputer. Requires 1'%z 1/O ports. Priced at
$169.00 with one set of software. (Additional software on disk and
cassette for various systems.) Personality modules are shown below.

Part No. Programs Price
PM-0 T™MS 2708 $17.00
PM-1 2704.2708 L 17.00
PM-2 2732 - y 33.00
PM-3 T™S 2716 it : ce.. 17.00
PM-4 TMS 2532 ... 3 33.00
PM5 TMS 2516, 2716.2758 17.00
PM-8 MCM68764 35.00

Ogtimal Technology, Inc.
lue Wood 127, Earlysville, Virginia 22936
Phone (804) 973-5482

EXPLICITLY PRODUCED EXERCISES IN ARITHMETIC
For use with *PET/2040 Disk Drive/2022 or 2023 Printer

Computer programs designed for use by the classroom teacher as a primary
source of exercises in mathematics, basic skills. Through simple question and |
answer, and with the use of only one computer system, a teacher may satisfy
all individualized, in-class and homework requirements for drill in arithe-
metic. Students work directly upon exercise sheets. Difficulty level is easily
adjustable. Answers are always provided, 23 programs included, covering
integers, decimals, fractions, percent and much more.

ON DISK $99.99

ALGEBRA
EXPLICITLY PRODUCED EXERCISES IN ALGEBRA

Sixteen programs in linear and fractional equations, simultaneous equations,
quadratics, signed and complex num ber arithmetic.

ON DISK $99.99

| (Arizona residents, please add 4% sales tax.)
Please add $1.50 for postage and handling.

T'AIDE SOFTWARE COMPANY
P.0. BOX 65
EL MIRAGE, ARIZONA 85335

- Inquiries Invited -

|
|
|
|
!\ *PET is a trademark of Commodore Business Machines, Inc.
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NEW - LOW COST FLOPPY DISK FOR PET"

PEDISK I

WHY PEDISK?

F"U'!u ional

Etisisia = FAST — The Pedisk system loads directly to main memory from the disk
! and loads — saves information at least 3 times faster than any other disk
available.

SIMPLE — A simple command syntax makes its BASIC commands easy to
use. At the same time, its sophisticated indexed, sequential, or relative file
handling makes it powerful.

RELIABLE — The ultrasimple circuit design with its LS| disk controller
chip provides maximum timing margins for error free operation.

5% system — 1 drive, double density (143K) .............. $595.00 2 drives, double density (286K) .............$945.00
5%" system — 1 drive, quad density (286K) .............. $795.00 2 drives, quad density (672K) ......... $1,195.00
8" system — 1 drive, IBM 3740 business (295K) ...$1,295.00

2 drives, IBM 3740 business (590K) ..$1,895.00

Introducing PEDISK 11, a low cost high performance floppy disk system
consisting of: 1) PEDISK Il controller, 2) flat disk cable, 3) Disk Drive
Assembly, and 4) PDOS || software. The PEDISK I/ is a full function
peripheral that provides high speed program storage and a sophisticated
file handling package.

The small PEDISK [/ controller board mounts inside any 2000, 4000, or
8000 series machine. Standard systems are available with one or two disk
drives. An optional third drive can also be added. The PEDISK /I System
can be operated simultaneously with any Commodore disk system for data
exchange purposes.

The PDOS |1l software links BASIC by adding a new repertoire of disk e M ! STTETITTLT.
commands. |OPEN, ICLOSE, IINPUT, and IPRINT provide the basis of il B BRateaihon ¥z
the powerful file handling package. |LOAD, ISAVE and !RUN allow

complete disk control. PDOS Il also offers a full DOS-mode of operation
for all disk diagnostic and utility functions. Diskette format, backup,

diagnostic, and reorganization capabilities are provided. PED'SK || CONTROLLER BOARD

N EW - SPACEMAKER II switch between one of FOUR ROMS

Al!lﬁ} Bi2345 ©12345 D12345

'“Hlufihu

r Lasx 3 ?I 1 ” ’ ] I T J
: ' P - ? SPACEMAKER Il is the new ROM switch from Microtech. It allows either
% = manual or software controlled switching of up to four ROMs in a single
.: - ROM expansion socket. The switching is accomplished with a side-mounted
': slide switch or via ROMDRIVER, an accessory board which allows soft-
b ware controlled switching and keyboard controlled switching. ROM 1/O is
: -\ a special software package available on disk to implement full keyboard
R control of the ROMs. In addition, it adjusts for memory differences found
e i J in various utility ROMs.
q tsebosbiting S D O ﬂ
5 b -
3 RRREERIETRE SPACEMAKER 1l
. T ]| eeasTEch CONCEMAKER 11/ .tk me cuatt mais te = 4 Z o B 690100
HHHH — — BOMBORIVER .. vt insiommssssssrempmasasapromass it s saigeerisestaritasas $39.00
ROM 1/0 Commodore or Pedisk ..ccc.comrrriimmmmimniceisseiisnns S 9.95

SEE YOUR LOCAL DEALER FOR ALL cgrs MICROTECH PRODUCTS
rlc\'}IICRDTEC H ] P.0.BOX 102, LANGHORNE, PA. 19047 (215)757-0284

*PET IS A TRADEMARK OF COMMODORE
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ATARI® , PET® or
APPLE® OWNERS

BUSINESS OPPORTUNITY

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 ATARI®
or PET® 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
extensive computer software and hard-
ware. Protected territory, leads, national
and regional 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

Part Two:

The Practical
Aspects Of
Assembly
Language
Programming

D ~e~ N -
pruce . Larorey

d
[<aleld

Editor’s Note: Last month, in the first part of this article,
the awthor explored some methods of handling flags. At
the end, he discussed setting aside bytes for flags. Heve he
introduces some additional techniques. To begin with, he
proposes a morve efficient method of stoving and testing

flags.  RM

If instead you choose $80 to represent true and
$00 to represent false, you can use the BI'T instruc-
tion to test the flag without having to save the A
register:

BIT ALFALK ;;TESTTHEFLAG
BPL FOLDI1 ;BRANCH IF NO “FOLDING” DESIRED

You don’t have to save A because the BI'T instruc-
tion sets the sign flag according to the status of bit 7
of the operand, without altering the accumulator.
This saves you 4 bytes in your program, as shown in
Listing 3. It also runs faster. You now know two
rules to improve efficiency:

Rule 1: Use bit 7 of a byte as a flag.

Rule 2: A flagin memory can be tested without
“clobbering” a register by using the BI'T instruction.

Now that you know how to test the flag, you will
want to be able to set or clear it. This may seem terri-
bly obvious, for example, :

LDA #$80
STA ALFALK ;ENABLEALPHA-LOCKMODE

sets the flag and,

LDA  #8$00
STA ALFALK ;DISABLEALPHA-LOCKMODE

clears the flag. This method uses one less byte to set
the flag and two less bytes to clear the flag! On the
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SOFTWARE

HARDWARE
FOR THE

HARDWARE FOR THE VIC 20

¢ 3 K Memory Expansion with addressable and switchable ROM
slots

Joysticks

e Light Pen
Game Paddles
RS232 Interface

¢ Home Controller Interface

¢« Add on Memory Boards

SOFTWARE FOR THE VIC 20

¢ Games

e Educational

e Personal

e Professional
e Business
AND MUCH, MUCH MORE!I!!

DEALER INQUIRIES INVITED o
4

Clip Coupon for FREE CATALOG P
Catalog available in Spanish (Version Disponible en Espanol) 'l

'
¢ united microware

,’ industries inc.
' 4 P.O. Box 7336
'l Van Nuys, Calif. 91409
¢’ Please send rie my FREE CATALOG
& describing your Hardware
" and Software Products.
o’ NAME
T4
' 4
United Microware Industries Incorporated # ADDRESS
P.O. Box 7336 Van Nuys, California 91409 V3
(213) 702 —8899 'l CITY STATE
VIC 20 is a Registered Trademark of ¢
Commodore Business Machines " Zlp COMPANY
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negative side, it takes two machine cycles longer
than the first method to set the flag, but is equally
fast for clearing the flag. The shift-method also does
not clobber the A register, which may often be use-
ful. Again on the negative side, you could argue that
the shift method is not as straightforward as the first
method, and also that it leaves the remaining seven
bits of the flag “undefined”. However, this can also
be useful, as I shall now demonstrate.

Suppose at some point in your program you
want to temporarily allow entry of lower case letters,
and then restore the previous mode (either alpha-
lock or non-alpha-lock, whichever was previously in
effect). One method might be:

LDA ALFALK ;RECALLPRESENTALPHA-MODE
STATUSFLAG

PHA ;SAVEONSTACK

LDA #0

STA ALFALK ;DISABLEALPHA LOCKTEMPORARILY

(code using lower case input...)

.I;LA ;RECALLORIGINAL ALPHA-LOCK
STATUS
STA ALFALK ;RESTOREOLDMODE

This program segment uses the stack to save and
restore the flag status. Now consider this alterna-
tive:

LSR ALFALK ;SAVEOLDMODE,CLEAR ALPHA LOCK
(code using lower case input...)

ASL ALFALK ;RESTOREPREVIOUSALPHALOCK
MODE

This program segment performs the same function
in 6 bytes instead of 13, runs faster, and doesn’t clob-
ber the accumulator! It illustrates a simple but
powerful fact:

Rule 3: A single byte can be used as an 8-level
push-down stack for flags.

Shifting the flag byte right moves the previous
status into bit 6; shifting the flag left restores the

old flag back into bit 7. This rule has several coro-
laries which are occasionally useful:

Rule 4: You can test the previous (saved) flag
by using a BIT instruction followed by a BVC or

... programs will have fewer
branches, will use less memory,
and will run faster ...

BVS instruction.
Rule 5: You can test both flags (bit 7 and bit
6) with only one BI'T instruction.

For example:

BIT FLAG ;TEST THE FLAG
BMI NEWSET ;BRANCH IFPRESENT FLAGISSET
BVS OLDSET ;BRANCHIFPREVIOUS FLAGWASSET

Another side effect is:

Rule 6: You can test a flag and restore it to its
previous state at the same time by using ASL fol-
lowed by BCC or BCS.

For example:

ASL ALFALK ;DISCARDPRESENT,RESTOREOLD
FLAG
;BRANCH IF DISCARDED FLAG WAS

SET

BCS ISSET

The same sequence can be used to clear the flag in-
stead if it was initialized to 0 originally and was not
used as a stack. All these functions have the advan-
tage of not disturbing any IGL{!\IU (except the
PSW). Since they are slightly “tricky”, you should
document your code with clarifying comments.

As you can see, there’s more to the simple little
flag than meets the eye! Properly used, fl: ags can
greatly simplify and improve your programming. If
you try the techniques presented here, I think you
will find that your programs will have fewer
branches, will use less memory, and will run faster.
In next month’s installment, we will look at methods
for improving machine language loops.

Listing 3: Improved Keyboard Driver With
Alpha-Lock Flag Using Bit 7=1="True

ws wes ws

e we W

SUBROUTINE INCH: KEYBOARD DRIVER FOR ASCII-ENCODED
KEYBOARD WITH PARALLEL INTERFACE.

ADDRESSES SHOWN ARE FOR 6530 ON KIM-1 COMPUTER.
KEYBOARD DATA LINES TO PORT A BITS O TO 6,
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At long last. A complete

line of Voice I/0

peripherals for Commodore computers, starting

at $119.

Let'sfaceit. Voicel/QOisa fascinating and efficient way
to communicate with computers. And now, thanks to
VOICETEK, Voice /O peripherals are easily available,
easy to use and very affordable.

If you own a Commodore compuler, we give you a
choice of three different peripherals that will enable
your computer to understand your spoken commands.
And two of these peripherals will talk back.

What’s in a name.

We call each member of our family of Voice I'O
peripherals COGNIVOX, from COGNItive and VOX.
It helps you remember that when you talk,
COGNIVOX thinks about what you say.

The top-of-the-line COGNIVOX model for the
PET/CBM is VIO-1002. It offers natural sounding voice
output and excellent performance as a speech
recognizer. It costs only $249.

If the quality of voice output is not important for your
application, then you can save $100 by ordering VIO-
432. Priced at $149, VI0-432 is ideal for hobbyists or
persons mainly interested in speech recogniton.

Finally, if you have an 8K PET, there is insufficient
memory for voice response, so we offer a recognition-
only COGNIVOX, model SR-100P. It costs $119,
making it the lowest priced speech recognizer ever
offered for sale. Yet its performance rivals that of units
selling at much higher prices.

Which brings us to the next point we would like to
make, namely, why we offer so much performance for
so little money.

It's the technology.

Our Voice I/O peripherals are based on a technological
breakthrough that made it possible to compress the
required electronics onto a single integrated circuit
chip. We are the only company so far that has achieved
this remarkable feat. No wonder we offer such
reasonably price voice peripherals.

It pram

In addition, COGNIVOX uses an exclusive non-linear,
learning pattern matching algorithm to do speech
recognition. Which means more reliable performance
and ease of use.

What makes it talk.

COGNIVOX digitizes and stores in memory (using a
data compression algorithm) the voice of the user. This
gives three major advantages:

First, there are no restrictions to the words
COGNIVOX can say. If you can say it (or sing it, or
whistle it for that matter) your computer can do 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,
accents, etc. this unprecendented flexibility offered by
COGNIVOX is a must in the personal computer
environment. Voice synthesizers and the “talking
chips” do not offer this flexibility and therefore we feel
they are not suitable for use with personal computers.
In addition, voice output quality can be poor,
especially for synthesizers. In that respect, VIO-1002
is clearly superior to anything else on the market and it
is a must if voice quality is important (for example,
business applications).

computer

Some specifications

COGNIVOX can be trained to recognize words or short
phrases drawn from a vocabulary of up to 32 entries
chosen by the user.

Training COGNIVOX to your vocabulary is easy. All
you have to do is repeat the words three times at the
prompting of the computer.

If you would like to have COGNIVOX respond to more
than 32 words, you can have two or more vocabularies
of 32 words and switch back and forth between them
using a word.

The Voice output vocabulary can have up to 32 words
phrases. Data rate is approximately 700 byte per word,

Ready to listen.

All COGNIVOX units are complete Voice 1/O
peripherals ready to plug in and use. They come
assembled and tested and they include microphone,
cassette with software and manuals. VIO units include
built-in épeaker and amplifier (yes, CB2 is also
connected for music and sound effects).

They all plug into the user port and they receive their
power from the cassette port except VIO-1002 which
uses a wall transformer supplied with the unit.

Cimimivirn vass v

VOICETER

COGNIVOX

Easy to use.

All you need to get COGNIVOX up and running is to
plug it in and load one of the programs supplied. Load
the demo program and start talking to your computer
right away. Or load one of the games and discover the
magic of voice control.

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

Works with all versions.

COGNIVOX will work with all versions of the
PET/CBM line. Old, new and newer ROMs. At least
16K of RAM is required (SR-100P will work with 8K of
RAM).

If you have a disk system, you can use it to save
vocabularies. Instructions are given in the manual.

Many uses.

With COGNIVOX your imagination is not the limit as
the saying goes. It is the starting point. Cognivox is a
super toy, an educational tool, an aid to handicapped, a
data entry device while hands and eyes are busy, a
foreign language translator, a sound effects generator,
a telephone dialing device, an answering machine, a
talking calculator. Using the IEEE 488 port you can
control by voice instruments, plotters, test systems.
And all these devices can talk back to you, telling you
their readings, alarm conditions, even their name.

Order your COGNIVOX now.

To order by mail, give us the model number of the unit
you wish to order, the make and model of your
computer and your name and address. Enclose a check
or money order and make sure to include $5 for
shipping and handling. CA residents please add 6% tax.
You may also order by phone and charge it to your
Master Charge or VISA. Our phone number is (805)
685-1854 9AM to 5PM PST, Monday through Friday.
Foreign orders are welcome, please add 10% for air
mail shipping and handling. Payments must be in US
funds. COGNIVOX is backed by an 120-day limited
warranty against manufacturing defects.

VOICETEK

P.O. Box 388, Goleta, CA 93116
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Me Me W We We W

1700 PAD - $1700
1701 PADD - $1/01
0000 : x= $1780
1780 A900 INCH LDA #3500
1782 800117 STA PADD
1785 ADOO17  INCH1  LDA PAD
1788 30FB BMI INCH1
178A 2C0017  INCH2  BIT PAD
178D 10FB BPL INCH2
178F 2C9F17  FOLD BIT ALFALK

NEGATIVE-GOING STROBE TO BIT 7.

ON ENTRY: IF ALFALK BIT 7 IS 1, THEN LOWERCASE LETTERS WILL
BE RETURNED AS THE EQUIVALENT UPPERCASE ALPHA.

ON RETURN: REGISTER A = ASCII CODE FOR KEY PRESSED;

X AND Y PRESERVED.

sKIM PORT A DATA REGISTER ON 6530
;KIM PORT A DATA DIRECTION REGISTER

; PROGRAM ORIGIN

sSET PORT DIRECTION = INPUTS
sTEST PORT

;WALT FOR STROBE PULSE

;WALT FOR END OF STROBE

LF ALPHA-LOCK FLAG IS SET, FOLD ANY LOWERCASE LETTERS TO
EQUIVALENT UPPERCASE LETTERS.

;TEST "ALPHA LOCK" FLAG

1792 100A BPL FOLD1 :BRANCH IF NO FOLDING DESIRED
1794 C978B CMP #578 :LOWER CASE "Z" + 1
1796 B0O6 BCS FOLD1 :BRANCH IF PUNCTUATION
1798 €961 CMP #3561 :LOWER CASE "A"
179A 9002 BCC FOLD1 :BRANCH IF NOT LOWER CASE ALPHA
179C £920 SBC #$20 :ELSE FOLD TO EQUIVALENT UPPERCASE
179E 60 FOLD1  RTS
: ALPHA LOCK FLAG (DEFAULT = ALLOW LOWER CASE)...
179F 00 ALFALK  .BYTE 0 :"ALPHA LOCK" FLAG; NON-O=UPPERCASE ONLY.
0000 i .END

NO ERROR LINES

(@)

40 BUSINESS PROGRAMS

Includes 171 page manual with complete
documentation and examples.

COMPLETE $49 or Manual Only $18
KDBM-Data Base Manager $24

ABS Software CBM/Apple
P.0.Box 177 Disk or Tape
Adkins, TX 78101 512-649-1550

Call or write for more details and complete list.

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

accepted.

PACIFIC EXCHANGES
100 Foothill Blvd

San Luis Obispo,CA

93401 In Cal call
(800)529-5935 or
(805)542-1037
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ple Disk
Motor Control

Williom W. Martin
Seven Valleys, PA

The purpose of this article is to demonstrate a
method of software motor control operation for
the APPLE II DISK system.

The original reason for adoption of this per-
formance patch was to decrease the time required
to load the data file fora TEXT EDITOR I normally
use at work. This design can be used anytime maxi-
mum performance is desired. The improvement
seen for the demonstration program is about 20
percent, but may be greater for TEXT FILES,
especially when time is taken to process the data as
itis input from the disk.

This performance patch stops the APPLE
DOS from turning off the disk motor as normally
done during a disk operation. This function can
now be controlled by the user with a definite per-
formance improvement without modifying the
normal DOS skew parameters.

EXAMPLE: First, since we will be changing the
instructions of the DOS, please use a scratch disk in
case we destroy it.

Now, please perform these steps in the fol-
lowing order, from the immediate mode.

VERIFY ORIGINAL DATA..

1.‘PRINT PEEK (-16834)’ - DOS VERSION 3.2 or 3.2.1

OR
‘PRINT PEEK (-16819)’ - DOS VERSION 3.3
THE VALUE RETURNED SHOULD BE: 189
TO SET DOS PATCH..

2. ‘POKE -16834,96" - DOS VERSION 3.2 OR 3.2.1

OR
‘POKE -16819,96’ - DOS VERSION 3.3

3. NOW TYPE ‘CATALOG’
Notice that the disk is still spinning after completion
of the ‘CATALOG".

4. TYPE ‘CATALOG’ AGAIN

Notice how the ‘CATALOG’ function is performed

faster since the motor is already up to speed. Repeat

step four to test this again.

TO RESTORE TO NORMAL..

5. ‘POKE’ -16834,189’ - DOS VERSION 3.2 OR 3.2.1
OR
‘POKE -16819,189’ - DOS VERSION 3.3

This will restore the DOS back to its original value.
6. ‘POKE -16152,0’ - ALL DOS VERSIONS

This will turn the motor off.
NOTE: ‘POKE -16151,0’ - TURN DISK MOTOR ON
‘POKE -16152,0’ - TURN DISK MOTOR OFF
This same method can be used under program
control to obtain the same results.

The Demo Program

After entering the program and verifying that it is
correct, insert your scratch disk. Type RUN and
observe how the DISK motor stops while loading
normally, but continues to spin while loading the
“TEST” file with the patch set.

Program Description

Lines 100—150 — These lines print the header,
change the text window seumg, and send the DOS
command ‘MON I1,O,C’. There is a centering rou-
tine used here by setting 0% to the desired output
and then executing a GOSUB 970.

Lines 160—179 — This sets up the variable ‘D’ to a
value (200 in this example) that is used to simulate
a short delay which would normally be encountered
if the input data is processed while being input.

Lines 180-310 — This section establishes the
dummy T$ as ABCDEFGHIJKLMMNOPQRSTU
VWXYZ’ and stores it to the scratch disk 100 times.
Lines 320-500 — The 100 T-strings are now read
back from file “TEST’ under the normal DOS.
Notice how the motor turns on and off while
reading the “TEST" file. Each time the motor starts
up again, some time is wasted while waiting for the
disk to come to the proper speed.

Lines 510-760 — The 100 T-strings are again

read back, but this time using our disk motor patch.
Notice that with the P atch, the disk motor no longer
stops and always maintains proper speed. Besides
the time improvement, it is probably a little easier
on the APPLE power supply by reducing the on/off
cycle for the motor.

NOTE: Line 590-610 — The ONERR GOTO at
line 610 is necessary when using this patch because,
without it, if a disk error is encountered, the pro-
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gram would break without restoring the original struction that normally stops the disk motor with
values and turning off the motor. Notice that the an RTS instruction. This tricks the DOS into think-
ONERR GOTO routine at line 950 insures that the ing that it turned off the motor.

original will be restored due to a disk error of some

type.

Assembly Language Notes NOTE: I wish to give special thanks to Mr. E. L. Didion
What this routine does is replace an LDA X in- for the information to make this program possible.

100
110
120

130

380
390
400
410
420
430
440
450
460
470
480
490

REM MOTOR CONTROL DEMO BY BRILL MARTIN

+

‘TEXT ¢ HOME ¢ FRINT :0% = "DOS MOTOR CONTROL DEMO": GOSUR 97
0: FRINT :0% = "RY RILL MARTIN"! GOSUR 970

OF 5 " oo oo ": GOSUE 970% FOKE
34,5% HOME
I$ = CHR$ (4): FRINT D$;*MON I,0,C*

0= 200: REM VARIARLE ‘D’ IS LOOF DELAY TO SIMULATE INFUT
ODATA FROCESSING

T$ = "ARCDEFGHIJKLMNOFQRSTUVWXYZ®

REM SAVE T4 100 TIMES

HOME ¢ FRINT "FRESS A KEY TO SAVE ‘TEST’ FILE.."#: CALL - 7
561 FRINT @ HOME

0% =" “SAVING ZTESTLOEIREAM SEOSUE QZONNS = Mmoo
"""""""""""""""""" *: GOSUR 970: FOKE 34s8: HOME

-

FRINT D$§"OFEN TEST®

FRINT D47 "DELETE TEST®

FRINT

FRINT Di$# "OFEN TEST"

FRINT D$§"WRITE TEST"

FOR N = 1 TO 100% FRINT T#$: NEXT
FRINT Ii$s *CLOSE*®

REM READ RBACK NORMAL

+

REM TAKES AROUT 51 SECONDS

HOME ! FRINT "FRESS A KEY TO READ ‘TEST’ FILE NORMAL"3s: CALL
- 736 FRINT § HOME

FOKE 343! HOME 0% = "READING ‘TEST’ FILE - NORMAL": GOSUR
L e e e e e e e "{ GOSUR 970% FOKE

34,8 HOME

FRINT D% "0OFEN TEST®

FRINT L% "READ TEST"

FOR N = 1 TO 100

INFUT *"5T%

REM SIMULATE FROCESSING INFUT DATA

FOR C = 1 TO D& NEXT C

NEXT N

FRINT D% "CLOSE"

*
*



16K RAM EXPANSION BOARD
FOR THE APPLE IlI* $195.00

The Andromeda 16K RAM Expansion Board Now with One Year Warranty.
allows your Apple to use RAM memory in place
of the BASIC Language ROMs giving you up
to 64K of programmable memory. Separate

Applesoft* or Integer BASIC ROM cards are no AMOMmA
longer needed. The 16K RAM Expansion Board

works with the Microsoft Z-80 card, Visicalc, m INCORPORATED
DOS 3-3, Pascal, Fortran, Pilot, and other P.O. Box 19144
software. A switch on the card selects either Greensboro, NC. 27410
the RAM language or the mainboard ROMs 919 852-1482

when you reset your Apple. Distributed By: enh ok

The Andromeda 16K RAM Expansion T | P.O. Box 696
Board has a proven record for reliability with | DATA | Amherst, NH. 03031
thousands of satisfied customers. =) SE ES | 603 673-7375

*Apple Il and Applesoft are trademarks.
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500  FRINT ¢ FRINT "NORMAL READ COMFLETE®": FRINT CHR$ (7)) FRINT

510 FOKE 34:5¢ HOME $0% = "READING ‘TEST’ FILE - IMFROVED®": GOSUR
700 [N Mh 551 e o s s s S o s o 1 B S 5 nE GOSUR 970! FORKE
3480 HOME

520 FRINT "FRESS A KEY TO READ WITH MOTOR CONTROL"$#: CALL  ~ 756
3 OFRINT ¢ FRINT

530 3

540 2

550 REM REAI WITH MOTOR CONTROL

960 ¢

570 REM TAKES ONLY 41.5 SECONDS WITH MOTOR FATCH ACTIVE

G380 ¢

590 REM IMFORTANT TO USE ‘0N ERR GOTO” !

400 ¢

610 ONERR GOTO 930

420 ¢

630 GOSUR 820%: REM SET MOTOR CONTROL FATCH

440 ¢

450 PRINT D% "0OFEN TEST®

660 FRINT D%s "READ TEST"

670 FOR N = 1 TO 100

480 INFUT ""5T%

690 ¢

700 REM SIMULATE FROCESSING INFUT DATA

710 FOR C = 1 TO Di NEXT C

720 ¢

730 NEXT N

740 FRINT D4$s"CLOSE"

750 3

760 FRINT ¢ FRINT "IMFROVED REALD COMFLETE": FRINT CHR$ (7Y% FRINT

770 FRINT D%$f"DELETE TEST®

780 FORE 21600 REM DON‘T NEED ONERR GOTO NOW

7920 GOSUR 870 REM RESTORE NORMAL DOS

800 HOME ! FRINT "TEST COMFLETE...."$ TEXT ! END

810 3

820 REM SET MOTOR FATCH HERE

830 @

840 IF FEEK ( — 16834) = 189 THEN FOKE -~ 16834y946! REM IIOS 3
+2+1 (CHANGE -16834 TO ~146819 FOR DOS 3.3)

8350 RETURN

-860 3

870 REM RESTORE MOTOR FATCH HERE

880 @

820 IF FEEK ¢ ~ 16834) = 94 THEN FOKE -~ 146834,189: REM RESTO
RE LOS 3.2.1 ORIGIONAL VALUE (CHANGE -16834 T0O ~16819 FOR LO
5 3.3)

200 FOKE = 16152:0! REM TURN MOTOR OFF

910 RETURN

P20 2

930 REM ON ERR ROUTINE

940 @

?50  GOSUER 870! REM SHOULD RESTORE ORIGIONAL IOS VALUES AND STOE
MOTOR

?60 FOKE 216y0! HOME ! VTAER 5! FRINT "DISK ERROR": FRINT ¢ FRINT
“ESESS ANY KEY TO TRY AGAIN.. "5! CALL =~ 7%4% PRINT ¢ GOTO
9

270 HTAE 20 - LEN (0%) / 2! FRINT 0%: RETURN : REM CENTERING R

(©
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Bugs in your Apple?

DDT

Disco-Tech’s Disc Drive Timer program
zaps disc drive problems!

CORRECT

sLow 300 FAST
29700 298.00 29900 I 30100 302.00 303 00
lllllllllllllll III!IIIIIIIIIIII

Sy oot

Analyze disc drive motor speed on a routine basis with
an adjustable real-time speedometer. Accurate to one-
tenth of one r.p.m. out 0f 300 r.p.m.

Fine-tune disc drive motor speed yourself. All you need
is DDT, two screwdrivers, and five minutes’ time.

$ 2995 Engineering Business
i | Architecture Utilities
sidents add 6% tax Surveying
Diskette & complete manual

Also available for TRS-80 Model I.

To order or for more information,

l wrile or call

microcomputer
C products
T.M. a division of

Morton Technologies, Inc.
600 B Street

P.O. Box 11129  Santa Rosa, CA 95406
707/523- 1600

Dealer inguiries im.

e s e e e de ok A e ke ek K

APPLESCOPE

DIGITAL STORAGE OSCILLOSCOPE
Interface for the Apple 11 Computer

The APPLESCOPE system combines two high speed analog
to digital converters and a digital control board with the high
resolution graphics capabilities of the Apple Il computer to
create a digital storage oscilloscope. Signal trace parameters
are entered through the keyboard to operational software
provided in PROM on the DI control board.

*DC to 3.5 Mhz sample rate with 1024 byte buffer memaory
* Pretrigger Viewing up to 1020 Samples

*Programmable Scale Select

*Continuous and Single Sweep Modes

*Single or Dual Channel Trace

*Greater than or less than trigger threshold detection

Price for the two board Applescope system is $595

Forfuther information contact RC ELECTRONICS INC.
7265 Tuolumne Street
Goleta, CA 93117
Dealer Inquiries Invited (805) 968-6614

IF YOUR PRINTER HAS GRAPHICS CAPABILITY. ..

WHEN YOU NEED GRAPHICS USABILITY

YOU NEED GRAPHTRIX™

*  The first Multi-Printer graphics screen dump for the Apple Il that can be
called from YOUR Applesoft program. Specify Magnification, Normal/Inverse,
Centering, Hi-Res Page, Hi and Lo Crop Marks, and Title in one simple pro-
gram line.

The first text formatting and printing program lor the Apple Il to include a
graphic call command or automatic footnote formatting. Formats and Chap-
ters text files generated by the Apple Writer.

The only software package that lets your Apple Il output graphics to ALL
the following printers: ANADEX 9000/9001/9500/9501, EPSON MX-70/MX-80/
MX-100. 1DS 440G/445G/460G/560G, CENTRONICS 739, MPI 88G, SILEN-
TYPE

ASK YOUR APPLE DEALER FOR. ..

FROM DATA TRANSFORMS INC. THE GRAPHIC LEADER

ion of Solarstatics Inc

.,\M’anxunmu of Data Transforms Inc, 8
e of Apple Com
906 E. Fifth Ave. Denv

.722.8774

YOU'RE OUR PATIENT...

MEDICAL &
DENTAL SYSTEMS

e Appointments

e Master Records

e Private Billing

e ADA or AMA
Claim Preparation

e Diagnostic and
Treatment Records

e Recall and more

e AppleII * TRS-80 e Apple ///

CHARLES MANN & ASSOCIATES
Micro Software Division
55722 Santa Fe Trail
Yucca Valley, CA. 92284
(714) 365-9718
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Interfacing
The Apple To

6500 Family
Peripherals

David Paul and James Wisman
Department of Chemistry
University of Arkansas
Fayetteville, AR

It has been stated previously that 6500 peripheral
chips (6522, 6551, etc.) accessed from the Apple 11
peripheral bus must undergo complete address
decoding. This results from the fact that 6500
chips require stable address and chip select lines
180 nanoseconds before the positive edge of the $2
clock (1). In this paper, a simple delay circuit allows
use of the Apple device select lines to avoid the
complexity of full address decoding.

Initially, a test program was written to explore
the timing between ®0 and device select on the
Apple II peripheral bus. The test program was as
follows:

0300 AD BO CO over LDAslotaddress

0303 4C 00 03 JMP over
This simple program produces continuous low
going pulses on the address device select line.
Observation via dual channel oscilloscope showed
the relationship between Apple peripheral bus
lines, device select, and $0. Figure 1 illustrates why
6500 family chips have difficulty working with the
Apple II peripheral bus using the device select
lines. Note that the falling edge of device select
corresponds with the rising edge of 0. The device
select line represents the address decode of the
high order address lines that have been logically
ANDed with $0. For the 6500 family, address lines
must be stable 180 nanoseconds before the positive
transition of the ®2 clock line (2). (The $2 of 6522
is $0 from the Apple II Peripheral Bus.) Figure 1
shows absence of the needed delay. The solution
calls for development of circuitry to delay the
positive edge of PO, making the device select line
useful.

A positive edge delay circuit is shown in Figure
2, with a corresponding timing diagram, Figure 3.
In the resulting output waveform, the positive
edge has been delayed several nanoseconds. The
basic concept of the delay circuit centers around
the voltage required to trigger a TTL gate. For the
741L.S08 AND gate, potentials greater than a thresh-
old of 1.0 volts are considered to be logical *highs.”

Rationalization for the delay circuit is as follows.
When the input goes low, the output of the first
AND gate (Pin 3) goes low: the diode is forward
biased, discharging the capacitor so that both inputs
to the second AND gate are low, resulting in a low
output. When the input rises high, the output of
the first AND gate goes high to reverse bias the
diode. Current is then in the RC network charging
the capacitor. The voltage across the capacitor rises
until the 1.0V threshold level is reached. At this
potential, the second AND gate recognizes the
voltage level as a high (Pin 5), changing the state of
the output.

The magnitude of the delay can be adjusted
by changing the value of the RC time constant.
The voltage drop across the capacitor (V- ) can
be expressed by:

Vo = V(1-eVRE)
where: V -the TTL high (4.0V)
t-time
RC - resistor and capacitor values.
Rearranging, this equation takes the form:
‘delay = [-R IN(1-YTTL)]C
where: 'delay - therising edge delay
VTTL- threshold voltage 1.0V

¥ TTIL,
\'%

Therefore, for a constant resistance R, the amount
of delay is proportional to the size of the capacitor
(3). For example, for R=1.5kn and C=330pf, the
predicted delay would be 140 nanoseconds, which
agrees with that obtained experimentally. The
upper limit of the delay results from an RC time
constant that will not allow the capacitor to reach the
1.0V threshold during the 1/2 cycle time of ™~ 500
nanoseconds. For R=.5ks, the maximum capaci-
tor size is about 2000pf.

Advantages of this circuit are: 1) a TTL level
signal results, 2) the falling or trailing edge is
unaffected, and 3) inexpensive and simple to
incorporate into existing peripheral design.

Implementation of delay circuit utilizing a
6500 family peripheral is shown in Figure 4. A
6522 VIA was chosen to test the applicability of the
delay circuit. A simple inspection of memory
through the Apple monitor can determine if the
6522 registers are communicating with the Apple.
Simple software routines to define data direction,
to read and write data to both 8 bit ports, and to set
and decrement timers were used to determine that
the 6522 was fully functional when using the delay
circuit. All features of the 6522 are non-functional
with no positive edge delay of $0.

Even though all 6500 family chips have not
been tested, the authors presume that this delay
technique is applicable to all 65XX peripheral
devices. This investigation has revealed one excep-
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FUNTINCION € CME L EING APPLE II*
SOFTWARE FROM

POWERSOFT

PEGASUS

fa PASCAL based data base system)

PEGASUS —is a filing and retrieval system using the
PASCAL programming language providing a general
means for storing data in an orderly fashion. PASCAL
code runs three to five times faster than BASIC code
designed for a similar application.

Data stored in the PEGASUS data base may be
modified, retrieved, and formatted into convenient
reports. Three types of data are supported: character,
real, and integer. Each PEGASUS data base record may
contain up to 20 fields.

Data may be entered either interactively from the con-
sole or as a batch from a text file. Records may be
modified after they have been entered or deleted from
the data base entirely. PEGASUS may also be used to
select groups of records based on the values of one or
more fields. Output may be to the CRT screen, a printer
or a text file. Thus, PEGASUS may be used to create
printed reports, examine data on-line, or interface with
the input or output of other PASCAL programs. Re-
quirements: Apple Il, Plus, or Il and two 5% " disk drives.
Or an 8" or Winchester type drive. USCD Pascal
Language SYStemi.. ... h drisi e fas sy s oo ste e

5%" Disk Only/$199.95

INCOME STATEMENT SYSTEM

INCOME STATEMENT SYSTEM — (Summarized Reports
including Budget Figures Based on Super Checkbook Ill
transactions.)— An excellent program complement to
SUPER CHECKBOOK IlI. The system provides for up to
100 income and expense codes. For each code the
system maintains a total for the current month, current
budget, current year-to-date, and three prior year-to-
dates. Income codes may have up to six corresponding
expense codes. A “sort code"” feature allows account
codes to print in a user defined sequence.

Updates to the accounts include current month, end-of-
month, and end-of-year. Gross and Net Income
Statements may be printed in either account code or
sort code sequence. The Account Master File List may
be printed by sort code, account code, or alphabetically
by account name. Detailed transactions for each code
are printed and totaled, one code per page, in code
number order.

This system is designed to run in conjunction with the
SUPER CHECKBOOK Ill program described below. Re-
quirements: 48K, two disk drives, printer card, Applesoft

Disk Only/$49.95

SUPER CHECKBOOK llI

SUPER CHECKBOOK Ill— A vastly improved version of
our popular selling program. With new features such as:
simplified but powerful transaction entry and modifica-
tion routines, new reconciliation routines, additional
features such as 30 percent increase in the total number
of checks handled, posting of interest from interest
bearing checking accounts, automatic teller transac-
tions, bullet proof error handling, and smart disk
routines. Plus the program still contains the options of
bar graphs, sorting. activities, and account status. See
INCOME STATEMENT SYSTEM described above.

Disk Only/Applesoft $49.95

b e P S P B

Dealer Inquiries Invited

r VISA (Incluge card Visa and MasterCard. Check or Money Order include $2.00 for shipping and
rnia resigents handling. C.O.D. $2.00 additional
tor postage

extra Send for free

—_| POWERSOFT

HUHTIHGTON COMPUTING, SUPER DISCOUNTS P. () BOX 157

Cnu. Street
o appia’ sorrware PITMAN, NEW JERSEY 08071
(609) 589-5500

ple Il and Applesoft are registered trademarks of APPLE COMPUTER INC

CL coran Calformia 93212

Order by Phone (209) 992-5411
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tion to the $0 delay requirement. The 6520 PIA
will function properly when connected directly to
the Apple 0 and device select lines.

In summary, the delay of the positive edge of 4
$0 from the Apple peripheral bus results in simpler 1 6. OuT
: : : T o e IN 5
interfacing with the 6500 family. Eliminating full

R
A
address decoding utilizes slot independence of i
b

74L508

peripheral cards that are less expensive and easier C
to construct.
References
1. De Jong, Marvin C. COMPUTEL 3, #3. pg. 142
2. Rockwell Data Sheet Document NO: 29000 D47, Revision,
2, June 1979. Figure 2.
3. Diefenderfer, A. James; Principles of Electronic Instru-
mentation, 2nd Ed. W. B. Sanders; Co. 1979.
¢ 1 usec ———
$
DEVICE SELECT
1 e | s ] IN
1 | I : I I. A
1 rlysecs el |
] 1 1 1 1 |
H | | 1 |
L/ .0v
o /| — VC (PIN5)
!
I
” 1
Figure 1. I |
—OouT
STATIC “C
AIM 65-8K "Evcay 140 nsec
* Plugs directly onto AIM-65 memory expansion
.......... i blade.
* Positions neatly under AIM-65 allowing use
of available enclosures.
* Expansion blade provided for further expansion. Figure 3
* +5 volts supplied by host AIM-65.
* 8K memory board draws only 200 ma.
* Two separately addressable 4K blocks.
* KIM-1 compatible. A
CONTROL LINES
MEM 4: 8K memory board, \]
4K RAM ChipS . ccvvueeneinans $109.00
MEM 8: 8K memory board,
PESR;rPSHTEE:lALS 8K RAM chips...............$169.00 < DATA BUS
RAM 4: 4K RAM chips to upgrade
p‘oi.:;f‘ ST1:Dewt & MEM 4 t0BK................ S 69.00 APPLE TT
Full documentation kit.................. s 1.00 PERIPHERAL 6522
DEVSEL Cs

BUS

ELEMENTARY SCHOOL MATH PROGRAMS

Apple Il or 11 32K and Up <LADDRESS LINES >
Volume I: Mult. Tables — Primary Math

Volume II: Middle & Adv. Elem. Math

Volume III: Fractions, Decimals, and Percents.
Grade levels 1st thru 9th

All programs are add, sub., mult. & div. All are corrected, 1 = s

graded, and have both visual and auditory rewards. 5 )3 1;.5,,& 5 :
Disks: $15./volume; All 3 $40.00.

Cassettes: $10.00; All 3 $25.00 i

e |
3

d2

= 330 pf
PIPES COMPUTER SOFTWARE =
ROUTE 1, BOX 284
MURPHY, NC 28906

Send Check, Money order or P.O. Figure 4.
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QUALITY SOFTWARE

6660 Reseda Bivd.. Suite 105, Reseda, CA 91335
(213) 3446599

th Apple DOS

A technical manual by Don Worth and Pieter Lechner

Become an expert on the intricacies of Apple’s DOS [Disk Operating System). BENEATH
APPLE DOS s the perfect companion to Apple’s DOS 3.3 Manual. Containing eight
chapters, three appendices, a glossary, an index, and over 160 pages, this manual will
serve to completely fill in the many gaps left by Apple's DOS 3.3 Manual. Written for
Apple users with DOS 3.3, 3.2 or earlier versions, any Apple disk user would welcome
having this carefully written manual at his fingertips
LEARN

How DOS 3.3 differs from other DOS versions
How disks are protected

How to reconstruct a damaged diskette CATALOG
How tracks are formatted

How to use the disk directly, without DOS
How to call DOS’s file manager

How every routine in DOS works

How to customize DOS to your needs
How to overcome DISK 1/0 ERRORS
About the “secret” file types — S and R

INCLUDES

e |arge quantities of excellent diagrams and tables
Source listings of usetul disk utilities

Glossary of over 150 technical terms

Exhaustive description of DOS program logic
Handy reference card.

Useful patches to DOS

Many programming examples

A DETAILED
LOOK AT DOS

Book - $19.95

CALL OR WRITE FOR OUR CATALOG OF SOFTWARE
PROGRAMS FOR THE APPLE 11 AND APPLE Il PLUS*

WHERE TO GET IT: Call us for the name of the Quality Software dealer nearest you. If
necessary you may order directly from us. Mastercard and Visa cardholders may place
orders by telephone. Or mail in your check or bankcard number. California residents
add 6" s tax. SHIPPING CHARGES: Within North America orders must include
$1.50 for first class shipping and handling. Outside North America the charge for
airmail shipping and handling is $5.00 Pay in U.S. currency

“Apple |1 and Apple Il Plus are trademarks of Apple Computer Inc

A Cassetie
Tape Monitor
For The Apple

Jim Lowell

VA Jh i T pel R
Whitehouse Station, NJ

“Type LOAD; do not press RETURN yet. Remove

the plug from the earphone jack of the tape recor-
der. Press the PLAY button on the recorder and
advance the tape until you hear the leader tone.
Stop the recorder and replace the plug in the ear-
phone jack. Start the tape, and immediately press
RETURN.”

The Tape Monitor

To most tape-recorder-based APPLE computer
users, the complex instructions above are a source
of continued annoyance and frustration. Fortu-
nately, they are also unnecessary.

The tape monitor unit described in this article
eliminates the need to remove the plug from the
earphone jack and simplifies the tape loading
instructions to: “Type LOAD: do not press
RETURN vet. Press the PLAY button on the tape
recorder. When vou hear the leader tone, press
RETURN.”

For about one hour’s work and one-hall the
cost of a good tape program (about $12.00), you
can build a tape monitor unit for your APPLE. To
simplify the construction process, I have included
a set of templates to locate the required mounting
holes and both a schematic diagram (for those of
vou who are electrically inclined) and a wiring
diagram (for those of vou who aren’t).

Using The Monitor
Use of the monitor unit has several advantages
over the remove-the-plug method of tape loading:

« [t simplifies the loading procedure.

« It allows the user to listen to the tape as it is
loaded.

« It eliminates the need to change the tape re-
corder volume control setting to avoid dis-
turbing others while listening to the leader
tone.

* It reduces the wear and tear on the earphone
jack of the recorder and the mini-plug of the
computer connecting cable.

To use the monitor for the first time, connect the
cord from the tape in jack of the APPLE to the

mini-jack of the monitor. Then, insert the mini-plug

of the monitor into the earphone jack of the tape
recorder. Put a tape program into the machine and
press PLAY. Adjust the volume control on the
monitor (don’t change the setting on the recorder
vet) until it is at the desired level. Now, rewind the
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tape and go through the following loading steps:

« Type LOAD without hitting return.

* Start the tape.

* When you hear the leader tone, hit

RETURN.
» When the cursor re-appears, rewind the
Lape.

If the tape fails to load properly, the problem
could be that the speaker in the monitor is drawing
some of the required signal away from the computer
(this has never been a problem with my Panasonic
recorder — I load most tapes at a volume setting of
“4”). If the problem occurs, however, turn the
recorder volume up a notch or two — that should
fix it
Building The Monitor
The parts list below uses mostly Radio Shack com-
ponents because they are \\l(|L‘|\ available; any
comparable parts w il do.

Here are my suggested steps for building the
monitor.

1. Using the templates, locate and drill all

holes in both the top and case.

2. Fasten all the proper parts to the top of the

|)1()](‘(l case (i.e. everything but the mini-jack,

mini-plug, control knob, and cord). Be sure

ANNOUNCES:

MAIL EXPRESS

you mount the speaker cloth over the right
hole before mounting the speaker.

3. Connect these parts together as per the
schematic or wiring (lmgrdms (using single-
conductor copper mu‘) The wires coming
from the switch and volume control to the
mini-jack should be about eight inches long.
This is to allow the top of the project case to be
easily removed if necessary. Don’t connect the
wires to the mini-jack yet.

4. Put the rubber grommet in the proper hole
in the side of the project case (the one where
the cord will go).

5. Connect the mini-plug to about one foot of
shiclded cable (the shield goes to the “ring”
terminal of the plug), and lhu',ul the u[]ul
end of the cable (with the shield and conductor
already stripped and tinned) through the
grommet into the case.

6. Twist the shield of the cord and the end of
the wire from the volume control together,
and solder them to the “ring” terminal of the
mini-jack.

7. Twist the conductor of the cord and the end
of the wire coming from the switch together
and solder them to the “up” terminal of the
mini-jack.

8. Fasten the mini-jack in position in its hole in
the side of the case.

9. Screw on the top of the case, put the control
knob onto the volume control post and vou're
done.

['ve tried to supply all the necessary instructions to
make building the tape monitor an easy evening's
project. If, however, you encounter any problems,

LOG'CAL SOFI'WARE, 'NC. drop me a line at the address below:

Jim Lowell
P.O. Box 364
Whitehouse Station, N 08889

A NEW MAIL LIST UTILITY FOR THE APPLE Il
— Up to 2,200 Names per File

Farmington, MI 48024
(313) 474-8774

®Apple and Apple Il are registered
k trademarks of Apple Computer Inc

— Sort by Company Name, Customer Name, PARTS LIST
City, State Zip
— Prints Return Addresses COMPONENT PART#
— Merge up to 16 Files 1 1. Project case (4-3/47 x 2-1/27 x 1-2/5™) 270-929
— Easy User Definable Codes for City, State and 2. 2" speaker (8 ohm) H0-245
Zip to Save Time and Disk Space 3. Mini-switch 275- ﬁrﬁ
. i . Mini- O S Sk o y:
This is an easy to use professional quality mail ; (-I‘I,:::|§,[,|11L']it':|‘ BRI R ”j_l 214
list able to handle large or small files. 6. Mini i 1;” ) _:i: il
: . - 274-296
Introductory Price $49.95 7. \lini-phlg(\|lit'|(|('(|) 271-288
$2.00 Postage & Handling 8 s feet ol single-conductor shielded cable.
' ’ 9. |l feet of single conductor copper wire.
Logical Software, Inc. 10. 1'V1inch picee of speaker cloth (or loose-weave fabric).
P.O. Box 354 1. A rubber grommet to fita Vi-inch hole.
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TOP
VOLUME CONTROL | —
3A" L2
LEFT END q} TAPE & |
MINI-JACK 14" A - ol PEAR
’ A" TAPE b MiC
QuT I
'@ $‘ -Q}- SPEAKER APPLE 1l
14" CORD SWITCH CABLE DIAGRAM TAPE REC.
TEMPLATES
AMINIJACK e MIN1JACK
MINTPLUG [[]
81N
WIRING DIAGRAM SCHEMATIC
©

Diskette Sector
Spaceln A
Greeting
Program

R R Hiaff

St. Catherines, Canada

Most Apple users include the system command
CATALOG in their greeting program so that
when the DOS is booted, the diskette’s contents are
automatically listed. CATALOG, of course, displays
the number of sectors used for each file as well as
the file name. What it does not report is the total
number of used sectors, or the remaining number
unused. To find out this rather useful information,
the user must sum the individual numbers and
subtract from 403. It's a small chore, but annoying,
particularly as the computer should be doing the
arithmetic, not the user.

There are two problems: The first, that the
numbers are non-resident (except in the screen
memory area) is easily solved by PEEKing them
out. My program does this, and works quite well as
long as the diskette holds fewer than 24 files. It will
always sum and report for the last 23 files, but that

can be misleading. ( ‘onsequently, I restrict myself
to 23 files per diskette.

The real pl()h]un lies in the construction of
the CATALOG routine itself. The output is paged,

but control is not returned to the program until
the entire contents have been screened. Thus, the
program stands by helplessly as the numbers it’s
supposed to PEEK scroll upwards, off the screen,
and into oblivion.

It would be an easy matter to amend CATA-
LOG if one knew where it was. But searching the
12K bytes of disassembled DOS 3.2 in the hope of
recognizing the routine seems more work than it’s
worth. Until some thoughtful person publishes a
DOS map, I'll be content with my present, admit-
tedly imperfect, but useful, program.

19 REM GREETING W CATALOG & ADD

20 REM SECTOR ADD FOR 23 FILES OR FEWER
3¢ REM CATALOG MUST FINISH BEFORE ADD
WILL START

4¢ PRINT "SLAVE DISK INIT ON 48K APPLE"
5¢ PRINT "BY R. HIATT, 12/1/8@"

60 DS = CHRS(4)

78 S = 128:D = S + 48

80 FOR I = 1 TO 20@@: NEXT I: HOME

99 PRINT DS$;"CATALOG"

160 T = @:CT = @

118 FOR BASE = 1624 TO 1184 STEP 40

126 FOR J =0 TO 7

130 ROW = BASE + J * S

146 T1 = T

156 FOR COL = 3 TO 5

160 A = PEERK (ROW + COL) - D

176 IF A < @ OR A > 9 THEN 190

186 T =T + A * 18 4 (5 - COL)

190 NEXT COL: IF T > Tl THEN CT = CT + 1
208 NEXT J: NEXT BASE

218 PRINT : PRINT "SECTORS USED TOTAL

n.q

259 PRINT : PRINT "UNUSED SECTORS =
".403-T

23¢ PRINT "NUMBER OF FILES = ";CT

249 END ()
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Restoring Data
And Updating
Data On The
Atari

Bruce Frumker
Cleveland Heights, OH

Editor’s Note: Many Atari users have been waiting for
this. For years, one of the most useful programming
techniques for the PET involved * rf\wrurm !.z'\bmud
programming. This te chnique permits the machine to
aulom(mraﬂ\ “press” its own RETURN key and, in
effect, program itself. This permitted automatic line-
numbering, block deletion, DATA statements automati-
cally generated, ele.

In this article, Mr. Frumker opens this important
door for Atari programmers. Note that POKE §42,13
puts Atari into “RETURN-key mode.” The cursor can be
made to travel over a GOTO, sending it lo a line contain-
ing POKE 842,13, to halt the “dynamic” mode. In the
program below, text and bmflgrwund are set to identical
colors, hiding the action. There is much to experiment
with here. When you design a new utility using “dynamic

keyboard,” send it in to COMPUTEY. —RTM

One of the very nice features of Atari Basic is the
ability to RESTORE to a specific line number of
DATA. You can even RESTORE to a variable
where that variable represents a line number of
DATA. This opens up some nice possibilities. For
C\i;lmplc you can generate random line numbers
for random testing. In addition, if one of the items
in a DATA line is a repetition of the line number,
then that can be stored and retrieved later.

[ used these possibilities in a homework practice
program for my daughters. They often get lists of
words in school whose meanings have to be memo-
rized. That led to the following program where
they can be randomly tested on the words (in this
case, prefixes). When an error is made, the line
number is saved in an array, so at the end those

words and definitions that need more study can be
RESTOREd and printed out.

Along the way, the program evolved into
allowing my daughters to enter new lists of practice
words themselves. In order to make this process as
casy as possible, all of the old words (DATA lines)
had to be cleared out of memor y, in case the
second list was shorter than the first. The method
used to clear out the old DATA can instead be
used in a program to update existing data, or save
new variable values, or whatever else you would
like that can be expressed as a legal line. This
method will be discussed at lines 2100 — 2150.

I've allowed for 100 lines of practice space,
although that many are seldom used. In the pro-
gram that follows, only lines I through 10 are
used, as an example. The format is: line number
DATA repetition of the line number, question,
answer. There are often two definitions for a
word, so I've allowed for two answers (B$ for the
first, and C$, if needed, for the second). Also, if a
word is difficult and needs extra practice, it can be
repeated (as I have done on lines 8 and 9) to
increase its random frequency of occurence.

The Program
Lines
0 - Line 2000 is the introductory part of the program. It
returns to line 110.
110 — The OPEN 1o screen editor here makes it possible 1o

have INPU'T without a ? prompt (by using INPUT #1;
var). It also clears the sereen when first OPENed, so |
put it here where I wanted a screen clear anyway.

120 — CTRL M (44 times). This string is the underlining for
the correct definitions. If, instead, vou used a for-nexi
loop for underlining, vou would see it underline from
left to right, which is distracting.

125-150 — The TRAP is set for the expected out of data error.
All of the DATA items are read, and then the TRAP is
sprung. At this point, P has the line number of the
highest DATA line. Let TOTAL=P and use TOTAL
in line 160 to set the random number limit. By doing
all of this, my daughters don’t have to go into the pro-
gram to change the RND size.

135 — I CS is a number (that is, less than ASC 65), then there
is only one answer, and C$ is ignored.

160-170 — Here is where we RESTORE to random DATA
lines, thanks to Atari Basic.

171-177 — This avoids an out of data error if the last DATA
line has only one answer. As you see, TRAPs can be used
for much more than just 1\:_)1(l|ng an error crash.

220 — Aha! The “missing” TAB in Atari BASIC really does
exist! It's just called POKE 85, avar instead. Memory
location 85 is the current cursor column, and you can
POKE it with anything that you would use as a TAB

argument. Remember that the Atari columns start at 0,
but default to 2.



Finally! The ultimate goal in microcomputer hardware, achieved.
A joystick with such remarkable realizm and control that even the thought of other joysticks virtually vanish.

Le Stick was born from a design used in airforce test programs. Inside are motion detectors which will
manuever your sights in any direction you want with simple one handed movements. The large red push button
on top provides a quick and accurate firing mechanism for better response time.

From star raiders to graphic draw programs — Le Stick
eliminates all the frustrations you experience with the
conventional two handed joysticks or keyboards.

The joystick of the future. See and test it at
your Datasoft™ dealer today, or contact
us for more information.

Atari Le Stick $39.95

o —2 Dalgsoftinc..

S e/ COMPUTER SOFTWARE
16606 Schoenborn Street @ Sepulveda, California 91343
(213) 894-9154

Atari Character Generator : Atari Mailing List

This new program for the Atari Computer enables you to create Business application software for the Atari Computer. A versa-
high resolution graphics in the text mode. Redefines a character tile disc based system. An efficient micro format equal to those
set virtually any way you want. Ready for whatever language or used for many large computers. Sorts by Zip Codes, Names, and
graphics set you can devise — from ancient Japanese to Modern stores special data for your personal use. (Diskette) $24.95.

Russian. (Diskette) $19.95 / (Cassette) $15.95.
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230 — If I OPENed the screen editor in order to avoid ?
prompts, how come I putin my own ? (line 220) for this
input? Here I felt that the extra space after the # helps to
visually set off the guessed answer.

270 — P(Q)=P. Remember that P is the repeat of the line
number, so that the line number of the DATA on which
an error was made is now saved in P(Q). When Q=16
there is a chance that the list of mistakes will scroll when
printed, so I go to that list here, just in case.

360-380 — The POKEs center the answer and U3 under-
lines it.

540 — 1 like to use CHR$(125) for a screen clear because it
reads correctly on the printer. ESC SHIFT CLEAR prints
out as a bracket.

600 — For all of you out there who like green screens ...

630 — FOR R=1 TO the total number of mistakes.

650 — RESTORE the line number of the line on which an
error was made.

730 — 1 like friendly computers.

745 — The two brackets are ESC CTRL 2. That beeps the
internal speaker of the computer.

100-1080 — The flashing CORRECT! subroutine. The POKE
85,15 along with the semicolon holds it all together in the
same place on the screen. This way you are not row-
dependant, as you are with a POSITION.

2000-2330 — Program introduction and old DATA clearout.

2025 — WARN is a flag to warn that data has been changed.
The warning is used in line 740.

2040 — Make the screen printing the same color and bright-
ness as the background, so that itis “invisible.” Otherwise,
there are lots of distractions on the screen during the
DATA clearout.

2050-2070 — How many DATA lines are there to clear out?
This is the same kind of count-through as in lines
125-150.

2085 — ERASE is the line number to be “erased.”

2090 — While all of this is going on, let’s have some musical
entertainment.

2100-2150 — The people at the Atari technical information
WA'TS line (800-538-8547) supplied this routine. They
have been very helpful, answering all kinds of questions.
This routine takes information generated by the program
and newly printed on the screen, and enters it into the
program as part of the program. The new information
must be a complete legal line (new line or changed
existing line) including the line number. In this example,
on line 2110, the ERASE is where the new line is printed.
I have used the routine here with just line numbers in
order to erase the old DATA lines. You can enter more
than one new line by having more PRINT lines (after
2110 and before 2120). ). Just be careful to not scroll the
screen with too many lines. Possible uses for this routine
include updating specific data on existing lines. you
might want to do this in a budget program to update
expense totals and the projected inflation rate. It is used
at lines 2200 to 2360 here to enter the new DATA lines
as part of the program. This will work with anything
that can be expressed as a complete line (see line 2310).
And the result, since it is now part of the program, can
he saved.

2200-2360 — T'he data update routine again. Here it takes
INPUTs (lines 2250, 2270, and 2290), organizes them
into alegal DATA line at line 2310 (with D incrementing
the line number), and then adds this new line to the
program.

B DIM A28, B3 200, CF 260, LB 44 2, 53282

S8 PG ,-BEEP—"BBG-L:DTD 5 5.2

1 DATA 1. IM____,NOT

2 DATA 2,MIS____, WROMG

3 DATH 3, CON____, HITH, TOGETHER
TR 4. SUB____, LNDER

DATA 5, SUPER____, OUER

TR B FRE-_,  BEFORE

DATA 7. INTER____, BETWEEM. AMOMG

8 DATA Z.EX_ ___ LO0UT OF

9 DATA S, E4____,0UT OF

18 GATA 18, TRANS____, ACROSS

118 OPEN #1,4.8."E:"

115 3=8:1=0:POKE V32,1

128 18="

=] TN 4=
Y

t

125 TRAP 158

138 READ F,A$,B3.C¥

135 IF ASC(C$<65 THEN RESTORE F+1
148 GOTO 138

158 TOTAL =P

168 »=IMT( TOTALSRMDC B 2+1 2

178 RESTORE X

171 IF ¥<:TOTAL THEM 188

172 TEST=1:G0TD 174

173 TEST=6:RESTORE X

174 TRAP 173

175 IF TEST=1 THEN READ P.A%.B$.C§
176 IF TEST=8 THEM C$="8":RERD P.A$.B$
177 TRAP 48868:G0TD 196

188 READ F.A$,B$.C%

198 B1=LEMCB# > :C1=LENC B$ r+LEM C§ 1+4

208 7" HOMEWORK. PRACTICE"
2% 4-, " S 1]

210 7 7 :? :POKE ?5._ %

220 POKE 85;1"’-LEN"Q$ w27 A%t T

238 INFUT #1;43

248 POKE 752,1:7 7

258 IF X$=B$ OR X$=C$ THEM GOSUE 1068:G0
T0 589

268 7 "WRONG. ... .. TRY AGAIM."

278 MHEHL =R+ PR =P IF 2515 THEN 7 CH
R$C1253:GOTO &89

288 7 :7 :POKE 752,08

298 POKE 85, 17-(LENCR$)-2):7
208 INFUT #1,X3

318 POKE 7521

328 IF »%=B$ OR X$=C$ THEN GOSUE 1868:50

T0 588
[ 0 p TS e THE CORRECT A

a$i" 7"

338 T :?

NSWER I""”‘ :?

335 IF ASC{CE»E65 THEN 3

348 POKE 85,15-C1-2:7 B-‘Fi" o ";C¥

368 POKE 85,13-C1-2:7 U$(1,C1:GOTO 568
‘2:7 BY

(1,812

518 7 " PPESS RETURM|FOR AMOTHER PROBLE
M*:7 " OR TYPE[L|FOR & LIST OF MISTAKES

526 INFUT #1.%
938 IF Y$<>"" AND Y$<>"L" THEN 510

.

(O]

=~J

=

i

-

A0 L

]

[an]

—
F) D I’n.t r~
RN IEEN IEEN BEEN |



Now for adults.

\'::::\‘::::::::::\‘::::\\\\\\\\‘\

 Textwizard’ transforms Atari into a
powerfully serious word processor.

Textwizard™is no kids game. It's a sophisticated Textwizard™ will print out as many original
and complete word processing program for the “copies” as you need. In boldface, elongated or con-
**Atari 800 computer. densed lettering, upper or lowercase, with propor-
Hereisinstant control over the creation, editing tional spacing. And you can store your work on a
and formating of any writing. Insert words. Replace diskette.
phrases. Delete sentences. Move paragraphs. Auto- So, whether you write legal briefs, computer
matically repositions surrounding text. *Textwizard™  programs, or The Great American novel, Textwizard™
does it all with over 50 simple commands. can make your work easier. And though it’s no toy,
On your command, Textwizard™ will search out it’s fun to use.
and correct mistakes throughout your document. At $99.95, you don’t have to write a best-seller
And it protects you from common operating errors to afford Textwizard™ Textwizard™ is another of the
by warning you before you make them. many creative products from Datasoft.

Da e

N—" COMPUTER SOFTWARE
Software for people who aren’t easy to please.
19519 Business Center Drive| Northridge, California 91324 [ (213) 701-5161

Check your local software dealer or
Send check or money order with $2.00 postage/handling. California residents, add 6% sales tax.

* Textwizard will perform on a 32K system with one or more disc drives. It is compatible with the Atari®825, Centronics® 737 and Epson® MX-80 printers.
** Atari is a registered trademark of Atari Computers Inc.
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548 7 CHR$(125)
550 IF Y$="L" THEN 668

568 GOTO 166

686 SETCOLOR 1,14,4:SETCOLOR 2,14.8
618 7 " LIST OF MISTAKES"
615 4‘1 " - -1
628 IF M(1 THEN 788

638 FOR R=1 T0 @

658 RESTORE PiR>

651 IF PCRXOTOTAL THEM 568

652 TEST=1:GOTD 654

653 TEST=@:RESTORE P(R}

654 TRAP 653

655 IF TEST=1 THEM READ P,A$,B$.C$
656 IF TEST=8 THEN C$="8":READ F.i$,B$
£57 TRAF 48088:G0TO 678

668 READ F.A$.B$.CH

678 FRINT A$;

689 IF ASCIC$<ES THEN 7 ... ..
0 &30

GES v B or Vi

699 MNEXT R

760 PRINT

718 T "DO YOU MSMT MORE PRACTICE “i:INPU
TY$

728 IF Y$="v" THEM FOR R=1 TO 1&:P(R}=B:
NEXT R:M=@:0=8:GRAFHICS @:POKE 752,1:G0T
0 168

738 7 7 “0.K., GOODEYE FOR HMOW. "

735 IF WaRN=8 THEM GOSUB BEEF:GOTO 759
748 7 :7 "YOU ADDED MEW PROBLEMS THIS TI
ME.":? "BE SURE TO[CSAUEITHIS PROGRAM!®
745 7 "}":FOR TIME=1 TO 1D:MEXT TIME:? "
}*:FOR TIME=1 TO 498:MNEXT TIME

750 FOR TIME=1 TO 498:MEAT TIME

997 GRAPHICS 8:POKE 752.9

998 CLOSE #1

998 END

1809 T :7 :? :GOSUB BEEP

1810 FOR FLASH=1 T0 7

1826 POKE 85,15:7 "CORRECT !

1635 FOR TIME=1 TO S:NEXT TIME

1849 POKE 85,15:7 '@URRECT i

1858 FOR TIME=1 TO 3:MEWT TIME

1869 MEXT FLASH

1878 POKE 85,15:7 "CORRECT !"

1838 RETURM
2008 7 CHR$( 1257
2095 POSITION 18.2:7 | HOMEWORK PRACTICE |

i BE:GOT

2019 FOSITIOM 9,18:7 "DO 'YOU WANT TO ENT
ER* .7 NEW HOMEWORK. PROBLEMS "i:1
NPUT Y$

2815 IF Y$<2"Y" AHD Y$(3"N" THEN 2818
2620 IF Y$="N" THEM 118

2825 hERN=1

2830 POKE 752.1:7 CHR$C1252:POSITION 3,1
1:7 "PLEASE WSIT WHILE I GET REAROY... . ":
FOR TIME=1 TO 258:HEXT TIME

2643 SETCOLOR 1.9,4:POKE 752,08

2858 TRAP 26885

2658 READ F.A$.B3.C%

2855 IF ASC(C$ {65 THEM RESTORE F+1
2878 GOTO 2068

2825 FOR ERASE=1 TO P

2638 SOUND 8, 43ERASEXRMOC1 ), 12,8

2188 7 CHR$( 123

2118 7T "+";ERASE

2120 7 :7 :7 "CONT"

2139 POSITIOH 8.8

2148 POKE 842,13:STOF

2158 POKE 842,12

2168 NEXT ERASE

22608 SOUND 8.8,8,8:7 CHR$C 1233 SETCOLOR
1}9) 19 m_llll Bs...ﬂ!! Es_(l n. D B

2218 POKE 752,1:POSITION 8,18:7 "0.K., 1
'M READY FOR YOUR™

2ol ao MEW HOMEWORK PROBLEMS.":F
OR TIME=1 TO 388:HEXT TIME:FOKE 752.8
2220 7 CHRE$(125):D=[4+1:IF D>186 THEM 258

238 IF D1 THEN POSITIOM S,21:7 "PRESS

TURN | IF THE LIST":? " OF PROBL

EHS 1S COMPLETE."

2243 POSITION 14,9:7 "PROBLEM #";D:7 "
Please type the [QUESTION . "

2258 FUSITION 14,12:INPUT A$:IF AF="" N

D D=1 THEM 22809

22355 GOSUB BEEF:IF A$="" THEM 25808

2268 7 CHR$(125):POSITION 14,9:7 "PROBLE

M #9070 How tuee tha [ANSHER |, rlea

se. "

2278 POSITION 14,12:IMPUT B$:G0SUE BEEP:

IF B$="" THEM 22613

2288 7 CHR$(125+:POSITIOM 6,8:7 “PROBLEM

$:0;" - | §EL_D{!J_3!~&-,HER i

2285 POSITION &,18:7 "If there is no sec
ond AMSKWER, ":7 " Just eress [ RETU

A8

=

.@-“

2299 POSITION 14,13: INPUT C$:GOSUE BEEF
2380 SETCOLOR 1.9.4:7 CHR$(1252
2318 7 "$";0;" DATA ";Di". A", "iBS ]
F C$<>"" THEM 7 ,";C$
2326 ? T :7 "CONT™
2330 POSITION 8.8
2348 POKE 842,13:STOF
2358 POKE 842,12
2368 SETCOLOR 1.2,18:G0TO 2228
2588 7 CHR$(1253:POKE 752, 1:POSITION 4,1
8:7 "0.K., I'M READY TO TEST YOU ON":7 "
YOUR NEW HOMEWORK PROBLEMS. .. ."

2518 FOR TIME=1 TO 208:MEXT TIME:A$="":B
$="":C4="":RESTORE :POKE 752.8:G0TO 118
3893 SOUMD 8, 1794RNDCE 430, 18, 18:FOR TIM
E=1 TD 26:NEXT TIME:SOUMD 8.8.8.0:FOKE 7
64,255 : RETURM
9932 RENM - HOMEWORK PRACTICE

b4 BRUCE FRUMKER ©

August, 1981. Issue 15
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Announcing 3 Challenging New Games
For Your ATARI!

Now you and your ATARI 800-can enter a world where fantasy is at your fingertips.

When you play EPYX games, you take command! You determine the course of history! You
planyour strategy! Here's more! Ourrole-playing games are in real-time, so all your decision
making has to be done within seconds.

We believe that the games you buy should be superior and uniquely rewarding. That's why
we design the game before we design the program. And each game is playtested for hun-
dreds of hours, so you can be sure you're getting the best game and the best quality com-
SR B SR puter program your money can buy.

lﬁﬁh .:.-:.ﬂ ‘ Thousands of Apple and TRS-80 owners already enjoy these great simulation games — and
now you too can add them to your collection. They take full advantage of the ATARI's unique
graphics and sound capabilities. Joysticks are optional.

So turn on your ATARI and escape to a universe that's completely in your power!

Invasion Orion.

Turn on your computer and you've got an instant opponent, ready to challenge you in Invasion Orion, the
complete tactical science-fiction game from EPYX.

You command up to nine starships. Each ship “spends’ energy on moving, sheilding itself and firing its
three weapon systems — destructor beam, missiles and torpedos.

The computer takes care of the details, making the game easy to play. And the simultaneous combat is re-
solved quickly, so you can proceed with your starfleet decisions.

Choose from three levels of play difficulty, 30 ship types and 10 fictional scenarios — or create more of
your own! Invasion Orion is infinitely expandable!

s Color graphics and sound! e Complexity: Intermediate. INVASION ORION
e Different every time you play! e Playing time: 20 minutes to hours of fun! Caumo s suts wav
* For ages 10 through adult. * For one player. e Ry
Suggested Retail Price: $24.95

Rescue at Rigel.

In Rescue at Rigel you've got 60 minutes to find your way thorugh a maze of corridors, chambers, grav-
shafts and teleportals to release 10 humans held somewhere within. Armed with powergun and
blaster, you must battle the insectoid aliens that inhabit the complex, and then get the pris-
oners —and yourself — out alive — in real-time!

But the diabolical Tollah race makes your mission even harder! They move their captives fromroom to
room, so each time you play you must search again!

Your powergun and shield draw energy from your limited powerpack. Your blaster has only a handful
of charges, and your rescue ship is under orders to leave — with or without you —in 60 minutes!
Can you save the prisoners before your powerpack is depleted? Can you get back to your rendezvous
point in time? Or will the 10 humans be transformed into mindless automatons? You are their only
hope!

* Color graphics and sound! e For ages 10 through adult.

¢ Real-time! * Complexity: Intermediate.

e Different every time you play! ¢ Playing time: 20 to 60 minutes.
Suggested Retail Price: $29.95 ¢ For one player.

The Datestones of Ryn.

The treasured datestones of Ryn have been stolen by a dastardly band of robbers! And your mission is
to retrieve them before the thieves can escape!

Not only does the real-time action keep you on the edge of your seat, but you've got to finish your quest
within 20 minutes! In The Datestones of Ryn, you’ll explore a cave complex where the stones are
hidden. Armed with sword and bow, you must battle thieves and monsters to reach the stones.

You choose to fire your bow or speak with monsters — parry or thrust, rest orrun — fromamong 14 easy-
to-use single-key or joystick-controlled commands. And The Datestones of Ryn has a built-in competi-
tive scoring system, so you can compare your skills with other players!

e Color graphics and sound! e Complexity: Introductory.
* Real-time! e Playing time: 5 to 20 minutes.
Suggested Retail Price: $19.95 e For one player.

All of these great EPYX games are available on cassette for the ATARI 800 with 32K of RAM.

© 1981, Automated Simulations, Inc., P.O. Box 4247, Mountain View, CA 94040
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Easy Reading
Of The Atari

Joystick
Or, Which Way Is Up?

Edward P. McMahon

Poformac, MD

The ATARI joystick seems to be, at first glance,
strangely encoded (Fig. 1) and the most common
way of determining which way the stick is pushed
in a BASIC program is by coding a series of “IF -
THEN - GOTO" statements which test each of the
apparently unrelated decimal values which may be
in variable STICK. A deeper look at ATARI’s
scheme reveals the logic of the STICK(I) values
and points the way to efficient decoding of a joy-
stick’s position.

First, let us label each joystick position with the
binary values of each deflection assignment as
shown in Figure 2. Second, remember that the
implementation of switches such as the trigger (or
fire) button on joysticks and paddles uses the value
“0” to indicate that the button is pushed and a
value “1” to mean that the button is not pushed.

Now, it becomes apparent that the joystick is
made from four switches, each of which controls
one bit in the STICK(I) value, and is set to “0” by
moving the stick in one of the cardinal directions.

Assigning bit numbers from right to left (bits 0
to 3) we see that bit 0 controls “forward” or “down”,
bit 1 controls “back” or “up,” bit 2 for “left,” and
bit 3 for “right.” If a control bit is zero, the switch
has been pushed in that direction. Diagonal stick
movement is encoded by two bits being pushed to
Z2CTro.

I wanted values for STICK(I) in my programs
to be usable in “ON value GOTO” statements, and,
for strictly personal preference, wanted a value of
“1" to mean that the stick was not deflected. Two
values are needed — one for X deflection, one for
Y deflection. The BASIC code in Program 1 (lines
10 through 40) produces these values. The rest of
the code demonstrates the application of this stick
decoding rcutine.

To be even faster while conforming to my own
particular (not peculiar, I hope) conventions, 1
coded an assembly language routine which is tucked
up near the top of page 6 of memory, that memory
page thoughtfully left untouched h\ ATARI for
use by us h ickers. (Everybody else seems to put
their code at the beginning of page 6, so 1 put this
code almost at the end — $06E4 to $06FLE.)

Note that there are two entry points to the
code — one for the X value ($306E4 or decimal
1764) and one for the Y value (306F5 or decimal
1781). This routine can be accessed by a BASIC
program from the statements

X=USR (1764, STICK(I))

Y =USR (1781, STICK(I))
for whichever stick you're using (I=0,1,2 or 3). See
Program I-a.

Program 2 is the assembled code for this rou-
tine which can be used to create your own binary
program. Program 3 is a BASIC program to POKE
the assembly language DATA where it belongs, if
you would mlhm ldl\(_' that approach. Once you
enter this code into page 6 of RAM, it should st 1y
there undisturbed by anything but a deliberate
write-over by you or a system reinitialization (power
off-on).

14
10 6
14 7
9 5
13
Figure 1.
1010 1110 0110
1011 0111
1001 1101 0101

Figure 2.

10 F=STICK (0)
20 X=USR (1764 ,F)

0 Y=USR(1781,F)

S50 ON X GOTO B8O, 60,70
&0 7 "LEFT ";:GOTO 8O
70 7 "RIGHT ";:GOTO 80
80 ON Y GOTO 110,90, 100
90 7 "DOWN":GOTO 10

100 7 "UF":GOTO 10

110 IF X<>1 THEN 7 “
120 GOTO 10

Program I1-a.
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LETTER PERFECT "

WORD PROCESSING FOR THE 'ATARI — 800"

MAIN - MENU

CURRENT DRIVE
NUMBER #1

— Editor -
Change Drive #
Load
Save
Merge
Screen Format
Printer
Lock
Unlock
Delete
Format Disk
Data Base Merge
Quit

Press'<'or '>'to move cursor
Press (Return) for selection

USE: EPSON MX-80
and ATARI -825
PRINTERS

'qppla‘”

T™
LJK ENTERPRISES INC.,
P.0. Box 10827
St. Louis, MO 63129

COMPUTER BASED SOFTWARE

EASY TO USE : LETTER PERFECT is a character orientated word processor with
the user in mind. The program (machine language) is very fast. It is a menu driven program
that is very easy to operate. The program is a single load program and can work with one or
more disk drives. It requires a minimum of 16K of memory and a single disk drive. With the
Artari 825 printer you can print text with right hand justification. You may also use different
type fonts (10 and 17 character per inch) within the body of the text itself. Boldface is printed
as expanded print font. Underlining can be done as well as sending Escape characters within
the body of the letter itself. All the formats are a default but you can change themall to desired
values if you wish. Right Margin, left margin. top of form, line spacing, etc. are easily changed.
Data Base Merge works with the sister program LETTER PERFECT —DATA BASE MANAGER.
User may use this program to create mailing lists, and completely develop your own data
base for your personal needs. All text packed before storage to diskette for greater storage
capacity. Large Buffer allows you to pick up and move up to one full page of screen text and
move it to any location in the text. Merge more than one file together for easy editing. Screen
Format allows you to see on the video screen exactly how the text will appear on the printer.
Automatic page numbering, headers and footers are easily accomplished. This program is
easy to use because of its meaningful and easily mastered commands. Fully documented
with a users manual that explains in simple language ‘how to’ completely use the program.

All this and more, for $149.95.

Features:

FULL CURSOR CONTROL Insert a Line

Home Cursor Headers and Foolers

Scroll Page Forward Shift Lock and Release

Scroll Page Backward Global and Local Search

Pause Scroll and Replacement

Scroll Line at Time Underlining and Boldface

Scrolling Speed Control Automatic Centering

Move Cursor Down Horizontal Tabs

Beginning of Text Special Print Characters
Split Catalog

MULTIFUNCTION FORMAT LINE Page Numbering up to 65535

Standard Formats a Default Prints up to 255 Coples of

Formats Easily Changed Single Text File

Right Justification Non Printing Text Commenting

Left Margin

Page Width FUNCTIONS

Line Spacing Delete All Text

Lines Per Page Delete All After Cursor

Form Stop Delete All Before Cursor

Set Page# Delete Next Block

Top Margin Delete Buffer

Bottom Margin Move Next Block to Buffer
Add Next Block to Buffer

Delete a Character Insert Block From Buffer

Insert a Character Merge Text Files

Delete a Line

This program also available on the Apple in 40/80Video (Super'R’
Term, Smarterm, Videx, Bit-3). You may use any printer type. The
Hays Micromodem Il can be used to send files. Can be Reconfi-
gured at any time to use different printer, 80 column board, or
standard 40 column video. Much, Much, More!

FREE CONTROL PAGE

ENTERPRISES N[ (314) 846-6124

*Appie T.M. of Apple Computer Inc., — *T.M. Atari Computer Corporation.
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10 F=STICK(0)
20 Q=INT(F/4)

IO X=4-0

40 Y=4-FP+0X4

S0 ON X GOTO 80, 60,70
60 ? “"LEFT ";:GOTO 80
70 ? “RIGHT ";:GOTO 80
80 ON Y GOTO 110,90,100

0 7 "DOWN":GO0TO 10
1oa 2 e e 50TE - 16

1 1OSTE® L =1 VFHEN: 2 5
120 GOTO 10

Program 1.

10 REM POKES STICK READER INTO LOCATIONS $06E4 TO $O6FE
20 FOR I= 1764 TO 1790: READ X: POKE I,X: NEXT I :END
30 DATA 104,104,133,213,104,41,12,74,74,73,3,24,105,1
40 DATA 133,212,96,104,104,133,213,104,41,3,76,237,6

Poem Writer

Frank Roberts
Ft. Wayne, IN
Want to improve your love life? Enlist your Atari
computer to write poems for that “special person.”
Here is a program designed to help you write
Haiku poetry — a Japanese form of short verse
having seventeen syllables and, generally, de-
scribing some observed natural phenomenon or
personal gestalt. Haiku form is traditionally very
structured, and the program can be modified to fit
such rules, but this one was written just for the fun
and love of it. Nevertheless, some remarkable
verses can be “composed” with it. This program
will turn out enough birthday, anniversary, and
Valentine poems for a lifetime — and with no more
effort than a few minutes of typing!

The program utilizes the XIO command to

Program 3. delete a temporary disk file upon user termination.
LINE 50 opens the temporary file for storage of
user input. LINES 600,660 store sector and bite

10 3

20 3 INTERFRETS STICK (I) AND RETURNS
20 sFOR X: 1=NOTHING

40 2=LEFT

S50 T=RIGHT

&0 ;FOR Y: 1=NOTHING

740 Al 2=DOWN (FUSH STICED)
8O 3 2=UF (FULL STICE)
8o

B& 3 X=UBR(1764,8TICK(I))

87 ; Y=USR(1781,5TICK (1))

QO H

QOO0 0100 X = FOLE4

00oD4 0110 RESLT = sD4

00D 0115 RESLTH = D5

06E4 68 0120 X8TE FLA s THROW AWAY # ARG™S IN STACE

O6ES &8 0130 FLA s STICKE HAS NO HI-ORDER EBITS

0O6ESL 83DS 01735 STA RESLTH s STUFF ZERD IN HI-RETURN

0OAEB &8 0140 FLA s THIS IS STICK (I)

Q6ES? Z290C Q150 AND  #s00C sGET RITS 2 AND 3

O&LEE 4A 0160 LSR A sSHIFT "EM LOW

OLHEC 4A 0170 LSR A 5 TO RITS O AND 1

O6ED 4%07% 0180 FIN EOR #$0Z s INVERT RITS

O6EF 18 0190 CLC i CLEAR CARRY EEFORE ADD

O6F0 &201 Q200 ADC #%01 sADD 1 S50 WE CAN "ON . GOTO .."

0O&6FZ 835D4 0210 STA RESLT s FUT ANSWER IN RETURN LLOCATION

Q&6F4 60 0220 RTS : GO HOME

OEFS &8 OZ2Z0 YBTE FLA sENTRY FOR Y-STICK, AS ABOVE

O&F& 48 0240 FLA s NO HI-ORDER DATA

O6F7 85DS 02435 STA RESLTH : ZERO HI-ODRDER RETURN DATA

0O&6FY &8 0250 FLA s THIS IS STICE AGAIN

D6FA 203 Q260 AND  #$03 sGET BRITS O AND 1

O6FC 4CEDO& 0270 JMFE FIN s GOTO CODING

O&6FF 0280 . END

Program 2.
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" exciting games B
and educational programs
for kids,
feenagers
and
adults
featuring sound

W and color graphics,
A available on
guaranteed-to-load
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Program Design, Inc.
Department CA
11 Idar Court
Greenwich, CT 06830

203-661-8799

SOFTWARE
for the ATARI 800*

and ATARI 400*
from QUALITY SOFTWARE

STARBASE
HYPERION™
By Don Ursem
Become absorbed in this intri-
guing, original space simulation
of war in the far future. Use
strategy to defend a front line
Star Fortress against invasion
forces of an alien empire. You
create, deploy, and command a
fleet of various classes of space
ships, while managing limited
resources including  power
generators, shields and probes.
Real time responses are
sometimes required to take
advantage of special tactical
opportunities. Use of color,
sound, and special graphics
add to the enjoyment of this program. At least 24K of RAM is required.

On Cassette — $19.95 On Diskette — $22.95

NAME THAT SONG
By Jerry White

Here is great entertainment for everyone!
Two players listen while the Atari starts
playing a tune. As soon as a player thinks
he knows the name of the song, he
presses his assigned key or joystick
button. There are two ways to play. The
first way requires you to type in the name |
of the song. Optionally, you can play
multiple choice, where the computer
asks you to select the title from four possibilities. The standard version requires 24K of
RAM (32K on diskette) and has over 150 songs on it. You also get a 16K version that has
more than 85 songs. The instructions explain how you can add songs to the program, if
you wish. Written in BASIC
On Cassette — $14.95 On Diskette — $17.95

QS FORTH
By James Albanese
Want to go beyond BASIC? The remarkably efficient FORTH programming language may
be just for you. We have taken the popular fig-FORTH model from the FORTH Interest
Group and expanded it for use with the Atari Personal Computer. Best of all we have
written substantial documentation, packaged in a three ring binder, that includes a
tutorial introduction to FORTH and numerous examples. QS FORTH is a disk based
system that requires at least 24K of RAM and at least one disk drive. Five modules that
may be loaded separately from disk are the fig-FORTH kernel, extensions to standard
fig-FORTH, an on-screen editor, an /0 module that accesses Atari's operating system,
and a FORTH assembler

Diskette and Manual — §79.95 Manual Only — $39.95

FOR OUR COMPLETE LINE OF ATARI SOFTWARE
PLEASE WRITE FOR OUR CATALOG

QUALITY SOFTWARE

6660 Reseda Blvd., Suite 1 eseda, CA 91335

ASK FOR QUALITY SOFTWARE products at your favorite computer store. If necessary
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 must include $1.50 for shipping and handling. Outside North America the
charge for airmail shipping and handling is $5.00. Pay in U.S. currency.

*Indicates trademarks of Atari
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numbers of the filed data into arrays SEC and BIT 50 DIM A$(100).N$(30) R$(10),A(100) E(100)
2 . SEC{ ; 3
for later random selection. LOOP 700,730 selects i ;E;‘ 1001, B11{109)
secunianclbhfllunlbersatran(h)nlafuistores 70 GRAFHICS @:FOSITION 5,5
them into arrays A and B. LINES 800,880 choose 10@ FRINT "WHAT IS YOUR NAME, SIR *
string data from the file and print user input ﬂg ENF U,,T,?
phrases in groups of four (traditionally, Haiku is a 120 7 :7 ‘THANK YOU, *:N%
three line poem, and, if desired, this can be igé ?Ngag ;g“ WANT EXFLANATION 7%
accomplished by changing LINE 870 to IF K/ 2 140 IF R$(1.1)="N" THEN 400
3=INT(K/3) THEN LPRINT ;delete LINE 850, 15¢ GRAFHICS @:FOSITION S.4
and add 790 TRAP 890). LINE 1090 deletes the 208 FRINT "L inill helr;you urite Halku®
2 H 201 PRINT "poems. If vou will syke in a
temporary file without going to DOS. 202 PRINT "list of lovely phrases, I will®
A word of WARNING! A few weeks ago my 203 PRINT "mix them up and put them hack”
2 . . ¢ 204 PRINT "together in my own Oriental way.®
wife tookl a vacation ... well, not being one to enjoy By el ki R0 R netinl oS SR i el
letter—wrltmg, I sent her several pages of Haiku 206 FRINT *sense. hut that is probably®
“composed” with my Atari. She has since returned. 22; ;?\i:‘; "’“‘:a”f“‘ RERaUET s B hues glianEs]
2 i 7 'R . 1t \ N transiation...."
Now I'm too tired to write more programs. C'est S ETI e S e
I'amour! 21@ FRINT *"may be auite interesting.’
{1 e b ]
2 400 7 :? "ARE YOU READY, *;N$3° "3
Haiku Poems 41@ INFUT R$:IF R$(1,2){>"Y" THEN 46@
By Frank Roberts 415 GRAFHICS @:FOSITION 5.5
y 420 7 "AHuuwsne. S0, 17"
Fly away and high 430 7 :? "HOW MANY FOEMS TO YOU WANT (MORE THAN
Sl 3. FLEASE) *:
. Idly, I‘fu 5/11/{ glafies by o R
1 mtght enjoy imughts moon 450 F=RXZ
Summer and swimming and smiles 46@ REM
e 500 OFEN H#1,8.0,"D:HFILE®
g 570 ? :7? "LIST *;F;" LOVELY FHRASES:"
Companions 609 FOR K=1"TO P
A babv wren sines his first s 610 NOTE H1,Y.Z
aby wren sings has first song 420 SECC(KY=YZBIT(K)=Z
Mellons are ripening 630 PRINT K-
: - 640 INFUT A$
****‘:Iy away and high 650 FRINT H134$
660 NEXT K
A voiceless flower speaks 2;3 EESSE W
- v}
Hidden among the leaves 680 LFRINT CHR$(27);CHR$(14)
Companions 681 LFRINT ° HAIKU FOEMS®
S andic S P 683 LPRINT CHR$(27);CHR$(15)
wmm wimn Tlg and smiles 684 LFRINT * BY *iN$
ootk 685 LPRINT :LFPRINT :LFRINT
. 700 FOR K=1 TO Fx2
Wind 710 X=INT(FXRND(@)+1)
Snow 720 ACK)=SEC(X):R(K)=RIT(X)
Hidden in the leaves 730 NEXT K
E / 740 REM
scape! 760 REM
Hedd 800 OFEN #1,4,0,"D:HFILE"
: 81@ FOR K=1 TO FXZ
Do not bother about mountains G20 Y=A(K):Z=B(K)
Escape! 830 FOINT H1.Y,Z
3 imming and smiles 840 INFUT H1.A%
Summer and sw s 850 IF K/2=INT(K/2) THEN LFRINT * *,*  *;
Where are the flowers A$:GOTD 870
stttk 860 LFRINT * *,A$:G0TO 880
s 870 IF K/4=INT(K/4) THEN LFRINT
Crickets TR s
Ice and water are forgotten 890 CLOSE #1
A voiceless flower speaks 90@ GRAFHICS @:FOSITION 5,5
i 1000 7 *DO YOU WANT MORE FROM THE SAME FHRASES ';
ricrels 1010 INFUT R$:IF R$(1,1)="N" THEN 1030

1ez2e GOTO 7ee

1030 7 7 "DO YOU WANT TO MAKE NEW FHRASES "5
1040 INFUT R$:IF R$(1,1)="N" THEN 1040

1050 GOTO 43¢

1860 FOR K=1 TO S:LFRINT :NEXT K

Sayanara, Frank-San

1061 REM
§OREM  SROREK AR K AR K K K KK A KK KK OHOK K K K KKK KoK K 10462 FOR K=1 TO LEN(N$)
2 REM 1063 IF N$(K.K)(>" * THEN 1065
3 REM HAIKU WRITING 1064 N$=N$(1,K-1):00T0 1066
4 REM by Frank Roberts 10465 NEXT K
S REM 1066 REM
& REM  H0KKOROKIOK KK K KKK K ok 3K KKK K oK oK o KoK KKK K Kok 1070 LFRINT * SAYANARA, "iN$:"-SAN"
7 REM 1080 FOR K=1 TO 1@:LFRINT :NEXT K
9 REM 1090 XIO 33,#1,0,0, "D:HFILE" ©



AND NOW BEHOLD THE ENTRANCE TO
THE PLACE KNOWN AS DEVIL DWELL!

COMPUTER AGE SOFTRARE

CAO0O01 “"Atari Epson Screen Dump’’ is a screen dump program that dumps a screen image (up to GR.7) to
the Epson proportionally.

CA003 ““Atar-Renum’’ is a general utility that will renumber any tokenized BASIC program that is co-
resident in RAM. Requires only 3565 bytes of RAM.

CAQ004 “InfoFile” is a program designed to act as an electronic file cabinet. A ““dynamic keyboard" moves
the user quickly through this menu driven program. This is a “‘fast’ database program. Use it to create, add,
delete, edit, print, selectively search, and store your custom files. All files can be secured w/ code.

CAO005 “Binary Load Cassette to Disk” is a utility that will take binary load cassette files like SPACE
INVADERS (TM) and allow their transfer to disk.

CAO006 ""Ork Attack’ has been renamed previous to release as “DEVIL DWELL." This adventure program
is not easily beaten, has good graphics, and an excellent user dialogue.

CAO007 Our long awaited ““Smart Terminal Emulator Program’ has also had a name change. We are very
happy to announce that “DOWNLOADER" is now available. This fine piece of software allows you to
download information to: Disk, Cassette, or Printer.

SWEDE 1 is a package of four programs (3-D, LUNAR LANDER, ALIEN ATTACK, and SPACE BATTLE)
which is meant to be studied as well as enjoyed. It covers mainly the mysterious world of Player/Missile
Graphics. By studying the programs you will learn how to smoothly move an object, such as a space cap-
sule, horizontally, vertically, and diagonally. You will also learn how to make the player fire and rotate
360 degrees. Also included are sections on the Cursor, the ESCape key and conversions of other BASICs

T COMPUTER AGE SOFTRARE

9433 GEORGIA AVE.
SILVER SPRING, MD 20910
(301) 588-6565

Atari is a registered trademark of Atari, Inc.
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Supercube
Update

Mike Kinnamon

Perry, OK

Here is an updated version of Steve Steinberg’s
Supercube program which appeared in COMPUTE!
#11.

Here is a list of the keys and their functions.

Function Key
1. Automatic drawingmode ............. Logo key
2. Change cube color ........ Spacebar then number
B CubESIZE! . il reraereiate bieva) sfayenet s oie walae Insert key
4. Background color .................. Escape key
5. Backgroundshade .................. Delete key
6.Clearscreen ..........ciocennonoesan Clear key
7. Save picturetodisk .......... . .0l R key
9. Start and stop erasing cursor ............. E key

1 DIM A#C 2004 BH 200, D8040, PRECT L PRISCER

SHADE=2
HUE=8&
u-btd . 4 -4I'J
Ci=1

O L0 B Gl s

3-0 DRALIHG

—
=
&
i
3
—
)
il
]
1]

12 7" USE JOYSTICK #1 TO PLAY
14 7 " YO 1Y PLACE @ 3-0 CUBE OH THE
7 MSCREEW BY MIUTHG THE CURSCR 7O THE °

16 7 "APPROPRIATE SPOT aMD PRESSING THE
Wiete “RED BUTTON THEREEY CREGTING & PLEAS

ANTY; :7 “DESIGH. ™

12 7 7 " YO HAUE SEUERAL OFTIONS TO CH

;:njA;E . -‘.- “FF-:‘:“NI 1]

28 v "I.HUBE SIZE-FROM 8 TO ¥":%F "CHAMGE
THIS BY PRESSIMG THE IHSERT KEY™:

22 7 "THEM aMSMER THE SIZE GESTIOH WITH
g -7 "MUMBER . &HD PRESS RETLRHY

22 7 "rumbers larssr than 18 amrs b owor
P 1]

24 7 "2 CUBE COLORS-PRESS THE SPACEERR T

HEH" : 7 "CHOOSE FROM THE 19 COLORS &HD PR

ESS": ¥ “RETURH."

26 7 "I BACKEGROUND COLOR. AMD SHRDE-ESC K

EY":7 "COMTROLS COLDOR  DELETE KEY COMTROD

LS" :-'I-; HE;HQ.DE - 111

22 7 "4 CLEAR KEY CLEGRS THE SCREEW .

30 TRaP 33:7 "EMTER CUBE SIZE MOW™: - THFU
T S2:TR&F ©

46 GRAFPHICS 7

45 SETCOLOR 4.8.4

78 GOSUE =58

88 LOCATE ”.:=::—5 IF Z<»2 THEH ZZ2=2

8t IF CU ;—IHTalﬂ i THEH "-4

g2 IF PEEK: 764 =32 THEM Fa=Fs+1:POEE Fed

1 255

84 IF Fis2=IMT(F&A-2» THEM GOSUE 788

85 IF STRIGCGM =3 THEM COSUE S88-50TC 14

@

126 FOKE 77.0

123 IF STRIGIG =9 THEW COSUE 798

146 GOSUE 1504

198 #=¥+301F : V= +YDIF

208 IF #>143 THEM #=9:G0T0 386

218 IF ”>?o THEM Y=7:G0T0 26@

298 IF =48 THEN ¥=14Z:G0T0D 489

318 IF w<7 THEM 1=?;

460 uuTu 3@

588 COLOR Z2:FLOT #.Y

S8a COLOR 22:PLOT .Y

581 IF PEEKEFA4 =55 THEM POKE 764.255:7

"3EMTER HEW DIMEMSIOM FOR CUBE™: :IMPUT 5

07 CHRE$C 253 COSlE 2900

562 &=PEEKC 764 3: IF A=33

5 T CHR$( 252 : GISLE 483
983 IF A=54 THEM GRAPHICS 7:SETCOLOR 1.C
,12:SETCOLOR 2.C.6:SETCOLOR &, LJ4 SETCOL

UR 4,HUE, SHADE : FOKE 784, 255:7 CHR$C2533:

GOSUE 2885

S84 IF /=52 THEHW QHHDE-nHHDE+» FOKE 754,

255: IF SHAOE =14 THEM SHADE=@:7 CHRE# 253

:GOSUE Z6aq

SB4 IF =52 THEH SHADE=SHAOE+:Z

255: IF SHADE =14 THEH SHADE=@: 7

:GOSLE 2660

THEH POKE 784,25

FOKE 754,

CHRE 2537

565 IF A=25 THEM GUSUB 263 FOKE 764,255
‘HUE=HUE+1 :GH=1+: IF HUE>15 THEH HUE=B:7 C
HRE( 257
56 IF G=62 THEM GOSUE 4080:GOSUE 20805

OTd =8

587 IF d=48 THEH GOSUE °
L0k 59

g2 IF f=42 THEM Cui=Cil+i:POKE TEd.255:7
CHR$C 253 0 COSLE 2986

582 IF f=18 THEM GOSUE 780

518 SETCOLOR 4.HUE, whﬁﬂF

542 COLOR 2:PLOT .Y

598 FETUREM

pdE POKE 764,255:% "IPRESS A MUMBER TO C
HAMGE COLORS® 7 "1-EDL5 2-DRGHGE Z-RED 4
-PIME S-PURFLE": 7 "&-BLUE 7-EREY":

BB T h-‘*Ir.}LtT S-GREEH T "E-TURBGIS

L I'I

(LOSHE 38R0

l"'l

e

602 IF PEEK( 754 =255 THEM £G2
€37 (EPEEK: 754
IF 4=31 THEM C=1:GOTO €

D&

EOORUSR  J 22

IF é=24 THEH C=d:GOTO ¢
IF =25 THEN C=6-5070 €

O O O O
Ry e ]

Iy T O Ty Ty
cnoononenen
0 50 50 50 T
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PREMIUM
SOFTWARE
FOR YOUR ATARI

ARCADE GAMES 24K disk; 16K cassette; Joystick required

Add these HIGH RESOLUTION, REAL-TIME, ANIMATED games to your software arsenal. Get
FAST ACTION and FULL SOUND GRAPHICS that take advantage of the unique features of
your ATARI. Enjoy challenge that requires strategy and skill.

SPACE CHASE Fly against intelligent invader clones. Arm Yourself with Nuclear Defense
Charges and play with or without Defense Shields. Enjoy this action-packed multicolor
space odyssey. Displays top score, number of planets saved and number of galaxies
conquered. $14.95 cassette; $19.95 disk

TIMEBOMB Meet the challenge of this fast moving animated race against time, enemy
aircraft and enemy bombs as you attempt to disarm timebombs set to explode ammuni-
tion depots. Avoid aircraft of varying sizes and speeds — and their bombs. Choose one of
ten Day or Night Missions. Use from one to four Joysticks. Any number can play. top
players listed on scoreboard. $14.95 cassette; $19.95 disk

DATA MANAGEMENT

FILE-IT With this startup database system you can file and manage personal information
and data. Use this database system to create, sort, store, and manipulate information such
as appointment calendars, address or telephone data, credit or charge card records, stock
investments, medical or prescription information, hobby, coupon or other types of
collection informaton...and more. With a printer you get 1 or 2 across mailing labels, disk
jacket inventory covers and neatly wriiten copy of all your data files. Comes with well
documented instruction manual explaining basics of computer filing. Fast and easy to
use. Holds 100+ records in 24K and over 300 in 40K. Requires minimum of 24K and one
disk drive. Pinter optional. $34.95 (Disk Only)

FILE-IT 2 An expanded database system which extends FILE-IT, provides the following
additional capabilities. User controlled data selection for creating subfiles from main data
files. Random access file updating for label and financial data files. Financial entry and
report generator programs provide data selection by code(s) and/or date(s). Monthly bar
graph program generates visual pictures of selected data on screen/pnnier Requires 1
disk drive, minimum of 24K RAM. and an 80 column printer. Supports single or multiple
disk drives. Includes detailed documentation. users manual and utility programs. $49.95

EDUCATIONAL/ENTERTAINMENT

MY FIRST ALPHABET Will give your youngster an unperalleled learning experience
Complete with melodies and thirty-six professional drawings, children see pictures and
hear tunes with letters and numbers of their own choosing or the ones you choose to
show Package includes a GRAPHICS EDITOR for creating, editing and VIEWING your own
custom drawings in real time. Use drawings with any basic program or as part of MY
FIRST ALPHABET Instruction manual included. Minimum of 24K and disk required
$29.95

WORDGAMES This package 15 jam-packed with hours of fun and challenge. Wordgames
contains GUESSIT. WORDJUMBLE and POSSIBLE GUESSIT. a deductve alphabetic
reasoning game for 1 or 2 players can also be used for teaching or learning dictionary
look-up skills Comes with 60 word vocabulary WORDJUMBLE 15 a multiple word
descrambling puzzle with play-on-word hints and mystery answers. Comes with 20
puzzles Instructions show how to substitute your own words and clues. Use POSSIBLE as
a word game tool to assist creating or playing word or letter scrambling games by showing
ail combinations of letters you supply. If you like word games you will love this package.
16K cassette $14.95. 24Kdisk $19.95

UTILITIES

PROGRAMMING AIDS PACKAGE | Is four utility programs to help increase programming
efficiency and learn more about your computer. RENUMBER handles references and even
variables. Generates Diagnostic Tables for programming error detection. PROGRAM
DECODER. DECIMAL TO BCD and BCD TO DECIMAL programs give you a practical way of
studying internal program representation and ATARI number-conversion procedures.
Comes with comprehensive users manual. 16K cassette $14.95; 24K disk $19.95

SWIFTY UTILITIES Make programming time more efficient; increase programming
productivity. Includes all of PROGRAMMING AIDS | plus has REM Remover, Variable
Lister, Disklist, DOS Caller (access DOS Utilities with program in core), MENU/SELECTOR
(to run programs in either saved or listed format) and Custom Print (for preparing
condensed and indented program listings on either EPSON MX-80's or ATARI 825
printers). (Listings skip page perforations and title and number pages.) Minimum of 24K
disk system required. $29.95

DISKETTE INVENTORY SYSTEM Use this system to gain control of your expanding
disk/program inventory. Quickly get locations of single or multiple copies of your
programs and all your valuable files. An invaluable tool, this system is easy and
convenient to use and to update. 24K disk system required. $24.95 Printer suggested.
GRAPHICS EDITOR (refer to MY FIRST ALPHABET.)

DEDICATED TO  ATARI®

TO ORDER SEND CHECK OR MONEY ORDER TO
SWIFTY SOFTWARE, INC.
P.0. BOX 641

MELVILLE, N.Y. 11747
(516] 549-9141

Atari 1s a registerd trademark of Atari, Inc., and all references to Atari should be so noted.
N.Y. RESIDENTS ADD 7% SALES TAX

AVATAR
SOFTWARE

FOR

N\

ATARI
HOME MANAGER

Part |

Cash Flow

This month AVATAR SOFTWARE introduces a
totally integrated package for the home.

HOME MANAGER is a series of programs which
cover cash flow, budget, *time scheduling,
filing, inventory and gas consumption. Each
program allows you to input up to 200 entries
per month <¢s both income and expense, in
category names that can be used as is or
modified to suit your own needs. All entries
are saved on disk. Categories can be viewed
on the screen or can be printed.

You don't have to be a computer programmer to
use this package! The computer does the work
for you. Along the way your choices and
inputs are carefully monitored by the program
to insure that only the correct data is being
used and saved.

Cash Flow, written by Jerry Falkenhan, has
been tested for over six months with non-=
computer oriented people. The result is a
nice, clean, smooth-running package that
makes using the computer an enjoyable
experience with wuseable, practical
applications.

Cash Flow is a total package in itself, and
is also a module that fits intfo the Home
Manager Package. As these modules become
available, they can be purchased and put into
the binder indexes already provided for you.
You can then tailor our package to your own
personal needs.

Cash Flow comes in a handsome, 3-ring binder
with documentation.

CASH FLOW, BINDER & DOCUMENTATION = $50.00

KKK kKK

PERSONAL QUICK EDITOR

Qur Personal Quick Editor is the closest
package to a tftrue word processing system
without the high price! The program allows
you to create, edit, delete & move ftext.
Vertical scrolling, elongated text, special
text formatting abilities, centering and
elongated text centering, etc., all combined
into an easy to learn and use form makes the
Personal Quick Editor a real buy at only
$24.95.

2096-A Walsh Ave,
Santa Clara, Ca. 95050
Phone [(408]) 988-5399
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82 IF g8=27 7 7G0TD £5R SHAG RETLRN
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FEST 1

IF STRIGOG 3 THEM H=¥-1
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@ OMHAT=STICK G- #0IF=8:¥01F=8

2 IF FHs2=IHT F"’k THEH #=IMToRMDC G g
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1188 IF HAT=15 THEM RETURH SHEs FEiﬂFh
1118 IF MHAT=14 THEM YDIF=-1:RETURH eaoE OPEM #1.4,8, "K:TGET #1,F:CLOSE #1:
1128 IF WHaT=132 THEW %DIF=1:RETURH FETLFH

1138 IF WH&T=11 THEM ¥DIF=-1:RETLEN rUUh FOEE 7od, 255:LPRINT CHR$CZ7 G CHR$CE
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SOFTWARE
AUTHORS!

Join the company of best-
selling authors at Med Systems.
We have an established market
spanning the free world and
royalties second to none. We
seek excellent games, utilities
and applications packages.
Only the best are accepted! If
you have authored software
you feel is publishable, submit it
to Med Systems, Software
Review Section.

OWNERS
leI\F‘ ™  DEALERS

KNOSSOS You wander a gigantic, 3-D perspective cave, seeking the
only door out. Somewhere, the minotaur seeks you for a grizzly meal. The
cave i1s graphically represented as though you are actually there!
Extensive graphics, sound effects
Atari 400/800 16K BASIC cassette
Atari 400/800 32K BASIC disk

Scott Adams Adventures 1-9 for 24K Ataris. What can we say’? These are

some of the best!
Atari 400/800 24K cassette

$14.95
$19.95

$18.95 each

(The higher numbers are the harder adventures)

COMING SOON FOR THE ATARI: Rat's Revenge. Deathmaze 5000,
Labyrinth, Asylum

ATARI SOFTWARE: Star Raiders 534.95. Chess $534.95, Basketball $24.95,
Asteroids $34.95, Missle Command $34.95, Space Invaders 516.95, Super
Breakout $34.95, Joystick Pair $16.00

CALL FOR OUR INCREDIBLE HARDWARE PRICESI

MED SYSTEMS has been publishing and distributing software worldwide
since 1979. \We publish only the bestl We ship within 5 days, whenever
possible, usually within 2! We don’t wait for “checks to clear” We know
how hard it is to wait for that perfect program. \We even guarantee
satisfaction! If you don't like our software, return it within 14 days for a
prompt, cheerful refund. If you have a problem, call us 10-6 EST We are

here to senve you

MED SYSTEMS
Box 2674-C1, Chapel Hill, NC 27514

(919) 933-1990 @

Software for the Atarit
MATH FACTS

PROGRAMMERS

MASTER MEMORY MAP — Lists almost every memory
location that you might need with examples of what
to poke or peek and what results necessary for
beginning and advanced Atari owners. $5.95.

TRICKY TUTORIAL TAPES — Do your programs all look
alike? This series of self teaching tutorials will first
show you what your machine can do, then take you
step by step through the code itself. All of these
“tricks’ can easily be used by basic or advanced
programmers. Excellent as Dealer Demos.

TTT#1 — DISPLAY LISTS: Break up your
screen into 3, 5, even 10 different modes
of graphics and text at the same time.

TTT#2 — HORIZONTALI/IVERTICAL

SCROLLING: Move the information on the
screen up, down, or sideways.

TTT#3 — PAGE FLIPPING: Instantly
display a new screen of graphics or text
by the press of a button.
TTT#4 — BASICS OF ANIMATION: For
games or business presentations,
animated figures or graphs are very im-
pressive. Similar to techniques used in
star raiders.ty
TTT#5 — LIGHT PEN PROGRAMS: Some
single programs for use with the new light
pen.
Each program takes a few hours to completely learn,
includes full documentation, and costs:
$14.95 Tape or Disk! Any 3 for $39.95
ORDER TODAY OR SEND FOR OUR COMPLETE CATALOG
SANTA CRUZ SOFTWARE
5425 Jigger Drive, Soquel, CA 95073

MATHFACTS- Levellll ... $1500
(24K BASIC, grades 2-4) High reso-
lution graphics aid the child in learn-
ing how to carry and barrow. Unitsin
this level include: addition (3 number

A series of self-paced instructional
programs for elementary school child-
ren. The programs in this series
automatically advance to the next
unit when the child has mastered
BO% of the work generated by the in one, two or three columns), addi-
computer. The previous unit will be tion (with carry) and subtraction
reviewed if the child cannot master / (with borrow).
50% of the work in a particular unit |

Each unit builds on the skills devel-
oped in the previous unit

MATHFACTS - Levell ... $15.00

(16K BASIC, grades K-2) Concepts CON*PUTATION/

covered in this level are: numbers. TONAL ENCOUNTER $15.00

number placement, number words I Yoo memory building programs on

(1-20). addition and subtraction (Vi | ;0o cassette CON'PUTATION is 2

sual and abstract). | ‘concentration’ game for two players.
| Match the equation behind one of

! the boxes with the answer or an
| equal equation. Each of the eight
| levels of play helps develop the

| child's addition, subtraction, multipli-
cation or division skills. TONAL
ENCOUNTER - play back the mel-
ody that the computer composes.
Contains five different skill levels and
an auto mode.

MATHFACTS - Levelll ... $1500
(24K BASIC grades |-3) Thechildis
guided graphically throughout this
level. In the addition and subtraction
units, the column on the right MUST

be added or subtracted before the
column on the left. This levelincludes: \ §

—

number sequences to 100, greater
than/less than (1-100), addition and
subtraction (2 and 3 columns).

. "RH-E"S.LS. PG s

47 $180 for st s
p.O. Box | i hipping handing
. M1 48135 Do e

Ganden G2 Mich Ir;\dunbn.ﬂ. tax

of C%:\ 505-4722 for cOoD Write For Free Fiyos
%)BElale;F inquiries welcome.
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Atari Sound
Utility

Have you ever wished you could get sound out of
that little spmker hidden somewhere in your Atari?
The one that is responsible for the buzz that occurs
in the cassette input/output routines. Well, I think
I have a routine that just may be able to add those
little clicks and buzzes, and create some pretty
good sound effects.

First let us try a USR call that will jump right
into the middle of one of those routines ... try this:

U=USR(61530)

Does that sound familiar? If you have problems
stopping it, try the SYSTEM RESET key.

What you just USRed to was the routine in the
operating system that gives you the buzz in the
CLOAD command.

How about that little click you hear when you
push the SYSTEM RESET key? That is done in a
little simpler way! The RAM location for the
speaker 1s 53279 (DO1F). Sound kind of familiar?
It is also the location of the console switches. Which
means that POKING to this location will activate
the speaker, and PEEKing into it will give you
console switch status.

The click you hear when you press the SYS-
TEM RESET can be (lupllcate(l as follows:

POKE 53279,0

So far, the use of the speaker to create sound
effects has yielded little value. There is obviously a
need to dig deeper. Here is an assembler routine
similar to that at ROM location 61530.

0100 *=%$600

0110 SPKR=$ DOIF

0120 PLA

0130 LDX #8FF
0140 MAIN LDA #SFF
0150 STA SPKR
0160 LDA #3500
0170 LDY #$F0
0180 LOOP1 DEY

0190 BNE LOOPI1
0200 STA SPKR
0210 LDY #3F0
0220 LOOP2 DEY

0230 BNE LOOP2
0240 DEX

0250 BNE MAIN

0260 RTS

To load the assembler routine, type in the fol-
lowing program and RUN it:

100 DATA 104, 162, 255, 169, 255, 141, 31, 208, 169,
0, 160, 240, 136, 208, 253, 141, 31, 208, 160, 240, 136,
208, 253, 202, 208, 233, 96

110 RESTORE: FOR A=0TO 26: READ H: POKE
1536+ A,H: NEXT A

Now that you have the subroutine loaded into
memory do a:

U=USR(1536)

[ suppose by now you are saying, “OK great, but
who wants a game that sounds like CLOAD?” If
you don’t want it to sound like that, all you have to
do is simply rearrange the machine l'mguas,rc sub-
routine. There are two variables you can change
that will change the pitch of the sound: the “LDY’s”
that set the number of iterations to loops “LOOPI”
and “LOOP2” in the subroutine. Thus, by changing
locations 1547 and 1555, you will have changed the
pitch.

POKE 1547,120
U =USR(1536)

If you tryed the two instructions above, you
should have heard a higher pitch than the one
before. If the sounds are too long for you, all you
have to do to change the length is change RAM
location 1538 (the LDX). POKEing 1538 to 10 will
give you a short chirp.

If you want to do some experimenting with
different pitches and lengths, add the next four
lines to your program:

120 PRINT “LENGTH, PF1, PF2 “;: INPUT
L,PF1,PF2

130 POKE 1538,L: POKE 1547,PF1: POKE 1555,PF2

140 FOR A:=1TO 100:NEXT A: REM This line will
delay the routine to prevent ‘key click’/sound
confusion.

150 U=USR(1536):GOTO 120 G

Using your computer
IN an interesting
application?
Write it up for
ofher COMPUTE!
readers to use.
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MILSOFT
The Best In Sound And Graphics!

Presents... LASER BATTLE

You've reached the moon, but youre not alone!
Battle the lunar base stations determined to stop
human colonization

BASIC ... with machine language subroutines.

ATARI 16K $14:95
MILWAUKEE SOFTWARE
P.O. BOX 94

BUTLER, WI 53007

Orders Shipped Within 48 Hours.
ATARI is a trademark of ATARI, Inc.

COMPUTE"s Book Corner

Back Issues:
COMPUTE! January, 1981, Issue 8 ..............ccen. $250[]
COMPUTE! February, 1981, Issue @ .................... SQ,SOI__':

COMPUTE! March, 1981, Issue 10 e S,
COMPUTE! April, 1981, Issue 1 ..o,
COMPUTE! May, 1981, Issue 12 .............oooeeinn.
COMPUTE! June, 1981, Issue 13
COMPUTE! July, 1981, Issue 14 ...oooovvvvivnennennnn.

Ordering Information:
Address orders to:
Compute's Book Corner
P.O. Box 5406

Greensboro, NC 27403 USA
Payment, in US func
to availability. F

US $2.00 [UPS or m

TRS—80 EXTENDED BASIC
COLOR COMPFUTER SOFTWARE

FROM: SEBREE" S COMFRFUT I NG
456 Granite Avenue, Monrovia, Calif., 91016
ATARL BOO 1ek min, 40K Freferred. ) GRAPHICS EDITOR!''<<{ NOW, both 2-D and 3-D
scenes can be designed with a JOYSTICK, and then saved to disk'!'!'! These scenes
can then be loaded 1n later to be edited before you save 1t again under another
name!' A1l of this can be done using ANY graphics mode!'' But that’s not all!!
You can save entire screens OR just individual 1mages in 2-D OR 3-D'! You have
the option of giving the new scenes different file names, a HENU of disk files
15 shown on the screéen as you choose the file name. A "HELP’ option 1s included
sould you have trouble with ANY pperation. If you decide to use the I-D option
you eay change the 3-D view(s) of the object(s) on the screen. Uses Player-Nis-
sile Graphics for the ’cursor’. PONERFUL, AND WELL DOCUMENTED'®' Disk version 1g
recoamended (--add $5.00--). W/5 Prograss. ONLY $29.95 +$1.50 pkh. on Cassette.
COLOR COMPUTER EXTENDED BASIC»>»>3-D C.C. GRAPHICS PACKAGE''<({ NOW, you can get
our popular 3-D Brephics Package for your Color Computer!'!' Design your own gra-|
phics with a Joystick and view these 1mages from any ani]e you want''' Software
selectable screen resolutions, Colors, Viewing angles, Rotation, object erase 4
replacesent, wide-angle or telephoto views, a?un? with ALL of the reguired 3-D
operations to change viewers location.W/listings!ONLY $24.95+$1.50 pkh.cassett

JFLIGHT SIMULATOR(Req. 24K ATARI or 16K TRS-BO COL.CHP.A E(arh]t Flight simula

tor for | player. You have to take-off & navigate to the next airport -watchin

obsticles'! TLen atteapt to land at the airport- if you have enough fuel! Brea

graphics' Different ditficulty levels.Requires one joystick.Only-$17.95 +.95pkh
JTRIP TO JUPITER SPACE ADVENTURE'< Req. 24K ATARI or 16K COLOR COMPUTER. Launch
your space craft from Earth & get on a trajectory to JUPITER' Obsticles to nav
1gate through! Land on JUPITER and re-launch your craft & bring 1t to orbit and
re-connect with the Mothercraft and head back to Earth'!' ONLY-$18.95 + §.95 pih
»3-D RED BARON DOGFIGHT/ FLIGHT SIMULATOR'¢ Req.16K ATARI or 16k C.CHP. NOW you
can play this exciting 3-D simulation /game on both computers' Done in HI-RES!!
You are in pursuit of the famed RED BARON, and catching up to him. If you don’t|
shoot him down soon, his tail gunner starts shooting at you'!! Out-of-the cockpit
view, w/ALTIMETER, RADAR, BQN%INE METER, & NUMBER OF WINS. Only-$16.95 +.95 pkh

TR5-80 POCKET COMPUTER: *NUMPUS ADVENTURE'({ Now you can play our popular WUNPU
gale on your P.C. With A 4 page manual and listing, on cassette--$7.95 +.95 pkh
ay by Cneck or_Money Order tpreifared:.Fnrlggg:u.g.funds ONLY.CAL.6% sales.tax

Software for

Personal Computers

A collection of 10 challerging programs created te provide a unique
entertainment vaolue — ard 2 personal business progroms with broad
functional vaolue. In disk ard or cassette os indiccted.

GAMES ® HELICOPTER BATTLE Req. — 16K RAM ‘Cassette § 9.95

— 16K RAM /Disk 14.95

® HORSE RACING Req. — 16K RAM/Cassette 9.95
— 16K RAM /Disk 14.95

® KENO Req. — BK RAM /Casselte 9.95
— 16K RAM Disk 14.95

® LIGHTNING EOLTS Req. — 16K RAM /Cassette 9.95
and REACTION — 24K RAM/Disk 14.95

® THE MAD MARBLE Req. — BK RAM/Cassette 9.95
— 16K RAM/Disk 14.95

® MUSIGAME (2 Games) Req. — 16K RAM/Cassette 9.95
— 24K RAM/Disk 14.95

® SUPERMASTER Req. — BK RAM/Casselte 9.95
— 16K RAM/Disk 14.95

® TAG Req. — 16K RAM/Cassette 9.95
— 16K RAM/Disk 14,95

® TRACTOR BEAM Req. — 8K RAM/Cassette 9.95
— 16K RAM/Disk 14.95

® WAR AT SEA Req. — 16K RAM 'Cossette 14.95
— 24K RAM/Disk 19.95

BUSINESS ® CCA Data
Maragement System Req. — 48K RAM Disk 99.95
LETTER WRITER Req. — 24K RAM /Disk 19.95

Mastercard & VISA Accepted

DIVISION OF CUSTOM ELECTRONICS, INC.
SOFTWARE

238 Exchange S1., Chicopee, Massachusetts 01013
(413) 592.4761

® Dealer And Distributor Inquiries Invited
® Closed Mondays — Open Daily ‘Til 5:30 — Frideys ‘Til 8

ATTENTION ATARI*
Programmers, Authors ...

Let us Evaluate,

Develop, and Market

Your PROGRAMS.
WIEDY: 272

Because, we Market

only to ATARI* Users.
Our staff has the
Programming, Marketing,
And Sales Experience

to turn YOUR Program
into a CERTIFIED Money maker.
If you are interested,

We are INTERESTED.

For further information WRITE:
CYGNUS MICRO SYSTEMS
P.O.Box 1203

Claremont, Ca 91711
Attn: Director Software Marketing

*Atari is a registered trademark of ATARI, Inc.
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Blockade For
The Atlari

Douglas Pinho
Valley Cottage, NY

Surround (or Blockade) was a popular arcade
game in the early days of video games. The format
of the game is not complex in itself, but it still is
t‘]l]()\dl)lt and challenging. The ()h]( ct of the game
is to build walls to trap the opposing player ‘m(l
force him to collide with: 1) his own walls, 2) the
opposing player’s walls, 3) the boundaries of the
playfield. When this occurs, the player who did not
crash receives a point. Upon every collision, the
walls of the player who crashed will blink. The
screen is then cleared and the game continues.
The first player to reach nine points is the
winner. To start the next game just press the fire
button. To play, plug joysticks into the middle two
joystick ports (sticks 1 and 2).
Program Description And Explanation
Lines 1-2 set up the title display. Line 5 sets up a

mixed graphics mode with I ine of G }\ 1 followed
by 1 Img of GR. 2 and 44 lines of GR. 5. START

calculates the address of the display ]l:sl 1 memory.

This pointer is needed since the location of the
display list is dependent upon the amount of me-
mory installed in the Atari. The two POKES then
place instructions for the desired graphic modes at
the appropriate memory locations. Line 10 initial-
izes the variables X and Y, the starting locations of
player 1, and S and T which give the location of
player 2. Variables X1 and Y1 and S1 and T'1 are
the increment or decrement values for plotting the

walls on the screen. Fis a flag to determine whether

there was a simultaneous collision between the two
players. H1 and B1 are used to pr score. Line 12
plots the boundaries of the playing field in blue.
Poking memory location 87 (current screen mode)
with 5 directs the computer to plot in GR. mode 5.
This is only needed in a mixed graphics mode.
Line 14 goes to a subroutine at line 300 which
prints the score in GR. 2 characters. Line 15 checks
for the end of the game.

Lines 20—120 contain the main game loop.
Lines 25 to 43 check for joystick movement and
assign the move vari ble (X1,Y1,S1, T1), and a
value for P and L. One of the nice features of Atari
Basic is that you can use a variable as a GOSUB
address. This feature is used in line 50 to branch to

different subroutines (le])( n(ling‘ upon the value of

P (player 1) and L (|)L1u: 2). Note that in line 23,
vou must POKE 5 into memory location 87 again
because it was ch: inged during subroutine %()() (line
14). Lines 150 to IH 5 first check for a collision. If

there is none, it plots the new block. A collision is
found by locating the next position in front of the
plotted block and finding its color. If the coloris 0
(which is the background default color). it continues
and pl()l\ the next block. If it is any other color,
there is a collision. If the first ])l‘l\(l has collided,
the program branches to line 201 to check fora
simultaneous collision by the other player. Flag Fis
set if a simultaneous collision 1s found. Lines 210-
220 update the score and blink the losing player's
walls. Subroutine 300 prints the score at the top of
the screen in GR. 2 characters. Subroutine 350
blinks the colors of the colliding player’s walls.
Lines 400-410 check if you want to start a new
game (prints in GR. 1 characters).

[f you haven't played “Blockade™ before, grab
a friend and try it. It re (|u||u quick decisions m(l
good strategy. You'll like it.

TI-_I.

ai=1 :..I_I!F- Ei=8 TO |
BiNERT E1:HEST D1:SOUHD 1,8,6
. HICS S+1E:rSTART=FEEKEL S ‘EEES
2 4:FOKE START-1,71iFOKE START+Z,E
15 [Ziv=2Ziai=1 i l=115=0a T=20151=-11T
i=1iF=lEa: =178 F=0
12 POEE 37,3:C0L0R Z:FLOT B.2:0RAWHTD 9.4
£ DRAR FEadErDRAMTO P2, Z:0ORAHTO &,2
HESNEN ’E
15 OF B1=3 THEW S0TO 484
o| B=C TIii'l GH=STICKOZ
21 SOUMD Z.288.18.15
e E g eo
25 IF B=14 THEM Yi=-1:fF=158
27 IF H=i4 THEH Ti=-1:L=150H
I8 IF B=17 THEM Yi=1:P=154
22 IF H=1Z2 THEH Ti=1l:l=188&
35 IF B=V THEH Hi=1:P=154
7 IF H=Y THEH Zi=i:iL=17@
43 IF B=11 THEHW Hi=-1:FP=188
47 IF H=11 THEHW =1=—1:L=17@
44 SOIMD Z,158,18,15
SE G F:E0SUE L
128 a5
LEE 1:COLOR 1:LOCATE H.Y.2: IF 240
THE lsh)
{55 T HeTIRETURH
LEg | :1:E=LHF LELOCATE #=,Y.2:0IF Z<:A
THEF I 2]
L0S EPR S FETHEH
L3 ! : v STLOCATE S.T U IF :3
THER T 5
I3 PLEL -“ETUFH
li=g + ZELOCATE ST IF =3
THE! TO 228
L33 FLOT Z,T:RETURM
ofl IF L=178 THEM S=5+51: FH“ITIHH S,T:LO
CATE S.T.UzIF U<>@ THEN F
a2 IF L=1a9 HEH T=T+T1: FH’ITIHH S,TiLO
B S.T,UIF LK =3 THEH F=1
SEI GOTO 218
218 SOUMHD Z,8.9.8:500M0 1,108,14,14:F0OR
H=1 TO ZRE:HEXT H:BI=B1+1:G0SUE Z0@:0]=E
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PGOSUE 259:SOUND 1.9,0.0
#11 IF F=1 THEM EEITLI 224

212 Hl‘lTi‘: 5

4El HE=T L1
I.! $RiHEST 151:
i'l‘!!_l IR I_.!1 4.-t--N LRH
g8 POKE E:?d:F'BE-ITI!JH u,l:" #E;"FRESS
- T E‘EI‘-iI%‘!”
SOIF STRIGCL =/ DR STRIGEZ»=@ THEW Hi=
Bil=ps ht""n S

4
Az
aid Qo7 4a85 (@)

Define A Line
On The Atari

Wayne Kinzebach

Federal Way, WA

As we all know by now, the Atari has the capability
of only diplaying one color at two luminance levels
in Graphics mode 8. The background color may be
any one of 128 color combinations, but the Graphics
Point color must be the same as the background.
Only the luminance can be different. The back-
ground is set by loading data into Setcolor Register
2, while the Graphics Point luminance is set using
Setcolor Register 1. For the entire TV frame, you're
stuck with one color at two luminance levels.

What if you could reload Setcolor Registers 2
and 1 at the beginning of each TV hor izontal scan-
ning line? The sm‘ll] program shown allows you to
do this. Thus you can display all 128 color variations
at once. Let’s go through the program:

Line 10010: This simply gets into Graphics mode 8
and sets the border color. You can choose any
color you want. Your main program would follow
this line.

Line 10020: Obviously if vou are going to define a
background color and a luminance for each TV
line, lh( re must be a block set aside somewhere in
memory that contains the necessary data. This
block will be called COLUMN. COLUML. and
COLUMH are the low and high address pointers
that point to the beginning of this block. Since
there are 192 lines (m(l 2 bytes are needed for each
line, it takes 384 bytes of memory to store the data.
Lines 10030 and 10040: These lines load the ma-
chine language program contained in lines 10060
and 10070. The program is loaded into an area in
memory that does not steal any memory from your
BASIC programs.

Line 10050: This executes the machine language
program.

Lines 10060 and 10070: This is the machine lan-
guage program.

As an example, if you wanted your COLUM
block to start at location 3840 in memory, COLUML
would be 0 while COLUMH would be 15(0 +
15%256=3840). At location 3840 you would store
the background color for line 0. At 3841 the Graph-
ics Point luminance for line 0 is stored. At 3842
and 3843 you would store the values for line 1 and
so on. The background color is a number between
0 and 255. The four most significant bits select the
color, while the rest of the bits (except for the least
significant bit, which is not used) specify the lumi-
nance. The Graphics Point luminance is set in the
same manner as the background luminance.

The machine language program simply reloads
the color registers of the ANTIC Graphics Proces-
sor chip at the beginning of each TV line. It is

shown below. To get out of the program, hit System

Reset.

PLA

SEI Disable interrupt

LDX $CD Save COLUMH

STA $D40A Halt CPU until start of next line

STA $D018 Store background color in Color
Register 2

INY

LDA $(CC),Y Load GraphicsPointluminance

STASDO17 Store in Color Register 1

INY

BNE $02 Testto see whether COLUMH should
beinc.

INC$CD Increment COLUMH

LDA $D40B Load Vertical Line counter

CMP #5%10 Test for line 16

BPL $04 Branch if greater than or equal to 16

LDY #0

STX $CD Reload COLUMH

LDA $(CC),Y Loadbackground color

CLC

BCC $DF Branch to CPU halt

To give you a good idea of what the program can
do, type in the [ul!u\\mg lines and enter 0 for
COLUML and 250 for COLUMH.

10012 COLOR 1
10015 FORY=0TO 191
10018 PLOT 150,Y:DRAWTO 170,Y:NEXT Y ©

@ Dysan

CCR‘PQ‘?ATJO’V

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 All orders
sent postage paid

PACIFIC
EXCHANGES
100 Foothill Blvd
San Luis Obispo. CA
93401 (In Cal call
(805) 543-1037 )
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NOWMEANS BUSINESS!

WORD PROCESSING THE EASY WAY —
WITH MAXI-PROS

This is a line-oriented word processor de-
signed for the office that doesn’t want to send
every new girl out for training in how to type a
letter.

It has automatic right and left margin justi-
fication and lets you vary the width and margins
during printing. It has automatic pagination and
automatic page numbering. It will print any text
single, double or triple spaced and has text cen-
tering commands. It will make any number of
multiple copies or chain files together to print an
entire disk of data at one time,

MAXI-PROS has both global and line edit
capability and the polled keyboard versions
contain a corrected keyboard routine that make
the OS| keyboard decode as a standard type-
writer keyboard.

MAXI-PROS also has sophisticated file
capabibilities. It can access a file for names and
addresses, stop for inputs, and print form letters.
It has file merging capabilities so that it can store
and combine paragraphs and pages in any order.

Best of all, it is in BASIC (0S65D 51/4" or
8" disk) so that it can be easily adapted to any
printer or printing job and so that it can be sold
for a measly price.

MAXI-PROS — $39.95

THE EDSON PACK
ALL MACHINE CODE GAMES

FOR THE 8K C1P
INTERCEPTOR —You man a fast interceptor
protecting your cities from Hordes of Yukky
Invaders. A pair of automatic cannon help out,
but the action speeds up with each incoming
wave, It's action, action everywhere. Lots of
excitement! $14.95

MONSTER MAZE — An Arcade style action
game where you run a maze devouring monsters
as you go. If one sees you first, you become
lunch meat. Easy enough for the kids to learn,
and challenging enough to keep daddy happy.
$12.95

COLLIDE - Fast-paced lane-switching excite-
ment as you pick up points avoiding the jam
car. If you succeed, we'll add more cars. The
assembler code provides fast graphics and smooth
action. $9.95

SPECIAL DEAL-THE ENTIRE EDSON PACK—
ALL THREE GAMES FOR $29.95

THE AARDVARK JOURNAL

FOR 0S| USERS — This is a bi-monthly
tutorial journal running only articles about OSI
systems. Every issue contains programs custom-
ized for OSI, tutorials on how to use and modify
the system, and reviews of OSI related products.
In the last two years we have run articles like
these!

1) A tutorial on Machine Code for BASIC
programmers.

2) Complete listings of two word processors
for BASIC IN ROM machines.

3) Moving the Directory off track 12.

4) Listings for 20 game programs for the OSI.

5) How to write high speed BASIC — and
lots more —

Vol. 1 (1980) 6 back issues - $9.00
Vol. 2 (1981) 2 back issues and subscription for
4 additional issues - $9.00.

ACCOUNTS RECEIVABLE — This program
will handle up to 420 open accounts. It will age
accounts, print invoices (including payment
reminders) and give account totals. It can add
automatic interest charges and warnings on late
accounts, and can automatically provide and cal-
culate volume discounts.

24K and 0S65D required, dual disks recom-
mended. Specify system.
Accounts Receivable. $99.95

* * » SPECIAL DEAL — NO LESS! * = *

A complete business package for OSI small
systems — (C1, C2, C4 or C8). Includes MAXI-
PROS, GENERAL LEDGER, INVENTORY,
PAYROLL AND ACCOUNTS RECEIVABLE —
ALL THE PROGRAMS THE SMALL BUSI-
NESS MAN NEEDS. $299.95

P.S. We're so confident of the guality of these
programs that the documentation contains the
programmer’s home phone number!

SUPERDISK 11

This disk contains a new BEXEC* that boots
up with a numbered directory and which allows
creation, deletion and renaming of files without
czlling other programs. It also contains a slight
modification to BASIC to allow 14 character
file names.

The disk contains a disk manager that con-
tains a disk packer, a hex/dec calculator and
several other utilities.

It also has a full screen editor (in machine
code on C2P/C4)) that makes corrections a snap.
We'll also toss in renumbering and program
search programs — and sell the whole thing for —
SUPERDISK Il $29.95 (5 1/4") $34.95 (8").

ANDFUN,
TOO!

BOOKKEEPING THE EASY WAY
— WITH BUSINESS |

Qur business package 1 is a set of programs
designed for the small businessman who does not
have and does not need a full time accountant
on his payroll.

This package is built around a GENERAL
LEDGER program which records all transactions
and which provides monthly, quarterly, annual,
and year-to-date PROFIT AND LOSS statements.
GENERAL LEDGER also provides for cash
account balancing, provides a BALANCE SHEET
and has modules for DEPRECIATION and
LOAN ACCOUNT computation.

GENERAL LEDGER (and MODULES) $12995.

PAYROLL is designed to interface with the
GENERAL LEDGER. It will handle annual
records on 30 employees with as many as 6
deductions per employee.

PAYROLL- $4995.

INVENTORY is also designed to interface with
the general ledger. This one will provide instant
information on suppliers, initial cost and current
value of your inventory. It also keeps track of the
order points and date of last shipment.
INVENTORY - $59.95.

GAMES FOR ALL SYSTEMS

GALAXIAN - 4K - One of the fastest and finest
arcade games ever written for the OSI, this one
features rows of hard-hitting evasive dogfighting
aliens thirsty for your blood. For those who
loved (and tired of) Alien Invaders. Specify
system — A bargain at $9.95

MINOS - 8K - — Features amazing 3D graphics.
You see a maze from the top, the screen blanks,
and when it clears, you are in the maze at ground
level finding your way through on foot. Realistic
enough to cause claustrophobia. — $12.95

NEW — NEW — NEW

LABYRINTH - 8K - This has a display back-
ground similar to MINOS as the action takes
place in a realistic maze seen from ground level.
This is, however, a real time monster hunt as you
track down and shoot mobile monsters on foot.
Checking out and testing this one was the most
fun I've had in years! — $13.95.

TIME TREK - 8K - Real Time and Real graphics
Trek. See your torpedoes hit and watch your
instruments work in real time. No more un-
realistic scrolling displays! — $9.95

SUPPORT ROMS FOR BASIC IN ROM MA-
CHINES — C1S/C2S. This ROM adds line edit
functions, software selectable scroll windows,
bell support, choice of OSI| or standard keyboard
routines, two callable screen clears, and software
support for 32-64 characters per line video.
Has one character command to switch model
2 C1P from 24 to 48 character line. When in-
stalled in C2 or C4 (C2S) requires installation
of additional chip. C1P requires only a jumper
change. — $39.95

C1E/C2E similar to above but with extended
machine code monitor. — $59.95

Please specify system on all orders

This is only a partial listing of what we have to offer. We now offer over 100 programs, data sheets, ROMS, and boards

(313) 669-3110

for OSI systems. Our $1.00 catalog lists it all and contains free program listings and programming hints to boot.

AARDVARK TECHNICAL SERVICES, LTD.
2352 S. Commerce, Walled Lake, M| 48088

OSI
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OSI RS232 Port
And The High
Speed Printer
Interface

Paul Lilly
Pelham, AL

What About 11?

I believe the thing I like most about my Superboard
IT1s that it is full of surprises. Whatever OS]
lacked in documentation they made up for it in
utility, you just have to find it. While users of other
systems pay upwards from $100 for a serial inter-
face, you can put one on a Superboard 11 for
around $5. And that includes a software selectable
baud rate with handshaking. This article will show
you how to install the port, and how to use it as a
hlgh speed printer interface.

How To Do It

OSI shows the schematic for this interface in their
user manual, and, although the board has the runs
etched in it, the parts were not installed by OSI.
But don’t try going by the board layout to plug in
your parts, it’s not exactly correct. Figure 1 is a
correct board layout. If you only need a one-way
port, you can omit Q2,D16,R62 and R66. If you
want true R5232 voltage swings, you can cut
between the 2 pads shown in the Note, and hook
the high end (pin 7 of ]3) to your negative supply.
I have an Anadex DPB000 printer hooked up to
my Superboard and although the manual for it
says it needs a minimum of -3 volts for its RS232
input, I've left the 2 pads connected (voltage to
printer swings +5 to 0 volts) and the printer works
just fine anyway. Of course that doesn’t mean
yours will, so you may want to add the negative
supply. If you don’t need or want the extra speed
from your printer, you need not hook up the
handshake signals. This way you would be trans-
ferring information to your printer at 300 baud,
which would allow you to LIST a program on your
printer and tape at the same time. But if you want

or need to run your printer at high speed (we can
run 4800 baud with no hardware changes), for
printing reports, making listings of one program,
etc., then you will need the handshake capability.
For the handshake capability, we can connect one
of four different ways (depending on our printer),
to the Superboard’s CTS (Clear to Send) bus. If
your printer uses an RS232 compatable BUSY/
READY signal, then connect it to pin 3 of |3 and:
1) If the signal is high (+) when the printer is
ready, connect pin 6 of J3 to pin 9 of |3. See
figure 3.
2) If the signal is low (-) when the printer is
ready, connect pin 10 of |3 to pin 9 of 3. See
figure 3.

If your printer uses a T'TL compatable BUSY/
READY signal (here we can omit Q2,D16,R62,R66)
and;

1) If the signal is high (+) when the printer is

ready, connect the signal to pin 6 of |3, the

connect pin 10 of |3 to pin 9 of |3.

2) If the signal is low (-) when the printer is

ready, connect the signal to pin 9 of J3. See

figure 3. '
Then in all cases, in figure 2 cut one foil and
connect between 2 pads as shown, to route this
CTS signal to the ACIA. That's it for the hardware.
You now have your serial port, ready to run your
printer. Although this article describes a hook- -up
to a printer we can also hook up to a terminal, and
use the serial port as an audio port. (More on the
audio port at the end of this article).

A little about the ACIA
Before going further, some understanding of the
ACIA is necessary. O‘Sl uses the Motorola 6850
ACIA chip, which has 4 registers in it. Two registers
we can read from only; the Receive Data Register
(read hex addr. FOO1), and the Status Register
(read hex addr. F000). The other two registers we
can only write into; the Transmit Data Register
(write hex addr. FOO1), and the Control Register
(write hex addr. FO00). The Control and Status
registers are what give us the programmable
flexibility to get the most out of our $5 interface.
The control Register allows us to select the format
we use to transmit and receive bits, select our
transmit rate (baud), enable or disable control and
interrupt signals, and reset the ACIA. Bits DO and
D1 are the counter divide and reset bits. Table 1
shows the usage for these bits.

As shown in the table we can select 1 of 3
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possible divisions of our transmit clock merely by
programming it. If you have a stock Superboard
II, the TX clock input is approx. 4800 Hz. The
monitor ROM (during system initialization) sets
the clock divide to 16, which gives us our baud rate
of 300 for our cassette interface. Now here’s the
trick, prior to outputting to our printer, we write
zeros into D0 and D1, setting our clock divide to 1.
With our existing TX clock input of 4800 Hz, this
will give us a baud rate of 4800. Now we have 300
baud for our cassette, and 4800 baud for our
printer, with no hardware changes to go back and
forth between them. Bits D2, D3, and D4 select
different combinations of word length, parity, and
stop bits, Table 2 gives their usage. The monitor
sets these bits such that we transmit 8 bits, then 2
stop bits. That setup works fine with my printer so
I kept that format in my programming. You will
want to check the manual for your printer, deter-
mine what format in which it needs to receive bits,
and program the ACIA accordingly. Bits D5,D6
and D7 are used to program the IRQ and RTS
functions, which are not needed at this time, so we
will leave these bits cleared. Therefore when you
want to set up the ACIA to run the printer at 4800
baud you will first want to write the binary word
00000011 into hex addr, FOOO (POKE61440,3) top
reset the ACIA, then write the binary word
00010000 into FOOO (POKE61440,16), to select the
format and baud rate.

The Status Register will (among many other
things) let us know when the Transmitter Register
is ready to accept another word. Bit 1 of the Status
Register is the Transmistter Register Ready bit. If
itis set to 1, we can send another word to the
Transmit Register (FOO1). Two things will keep
this bit from being set; 1) If the ACIA has not yet
transferred the last word that was written and 2) If
the CTS line to the ACIA is high, indication the
peripheral cannot accept a word. Although the
Status Register has a bit (D3) reserved to indicate
the condition of the CTS line, it will not be necessary
to check it since it is going to inhibit D1 bit anyway.
The monitor ROM checks the Status Register prior
to loading a word into the Transmit Register, and
will continue looping to check D1 in the Status
Register until it finds it set, then the monitor will
load the word we want to transfer into the Transmit
Register. We need no extra programming to
support our handshake signal, as the monitor is
already taking care of this for us.

How To Test

We can now test our system to see if it is working
properly. We don’t need to hook the printer up to
make these checks, in fact it will probably be better
if we don’t. The first thing we should do is load a
fairly long program into the system. As it's loading,
notice the speed it is listing on the screen, that’s
300 baud. Now from the keyboard, type

POKE71440,3 (reset ACIA) then type
POKE61440,16 (program ACIA). Next type
SAVE, then LIST. Now you should see the program
listing at a speed 16 times faster than it is loaded at,
or 4800 baud. Now, as the program is listing,
connect your CTS input to either +5 volts or
ground (depending on how we configured it
earlier) such that you simulate a peripheral BUSY
state. The program should stop listing and not
continue until we remove the input. If these tests
pass then we are ready to hook up our printer; if
the tests fail, you will need to go back and recheck
the hardware modifications and programming.
Check the manual for your printer and see what is
necessary to set it up for an RS232 input at 4800
baud. The Anadex printer has 3 sets of dip switches
that can be set for a wide range of baud rates,
different types of interfaces, paper length, number
of lines to skip over perforation etc. Hook the
BUSY/READY output from the printer to J3 of
your Superboard as described earlier for your
system. Hook the RS232 output from your Super-
board J3 pin 2 to the printer input. Hook pin 1 of
J3 to the printer COM line (ground). Turn on your
printer and away you go.

Add A Speaker

If you don’t have a printer at this time but want to
go ahead and make the hardware addition anyway,
you can use this port to hook up a speaker. You
can connect an 8 ohm speaker between pins 1 and
2 of ]3. Now set up for 4800 baud and see how
your program sounds when you LIST it. You can
expand on this idea, and add some interesting
effects to your existing programs. Remember,
when you are in SAVE mode, any PRINT argument
goes to the ACIA as well as your screen when you
LIST it

Some Finals

You should be careful not to program the ACIA
while you are in the SAVE mode. I don’t know
why, but it hangs up the system sometimes when
you try to do it. POKE517,1 will put you in SAVE
mode and POKE517,0 will take you out of it.
Although you can now run your printer at 4800
baud, you are still limited to 300 baud for your
cassette due to the audio frequencies generated in
the cassette portion of your Superboard. Since the
PRINT statement sends its argument to the ACIA
when in the SAVE mode, we can output to the
printer any results we normally send to the video
screen. Most small system printers provide 80
columns per line. The Superboard software is set
up to force a LF/CR, after 72 consecutive characters
to the ACIA. During a cold start, the system defaults
to a terminal width of 72 characters per line if you
try to request a larger line length. This can be
fixed by writing 80 (Hex 50) in the terminal width
storage location (hex F) after initialization, by the
statement POKE15,80.
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Table 1 — Control Register Usage, Bits D0 & D1
DI DO RESULTS OSI HEXDOS
0o o TX Clock input equals the transmit rate _ < .

(baud) Can your disk operating system do this?
0 1 TX Clocki tisdivi i

tmnsrl(:;:t r;?:?b;zg;vmed Erlbtuziie No matter what you do with your C1P or Superboard II, here's

. ailee i . a remarkable disk operating system that will help you do it better.

A o zn(;;?;klfpg ls;hvndedby bdtogive By using subroutines in OSl's ROM BASIC, HEXDOS offers
1 1 Resct ACrIi\e aud) power, versatility, and incredible compactness (only 2K). HEX-

Table 2 — Control Register Usage, Bits D2, D3, D4

D4 D3 D2 RESULTS(TRANSMITFORMAT)
0 7 bit word, 1 parity bit (even), 2 stop bits
7 bit word, 1 parity bit (odd), 2 stop bits
7 bit word, 1 parity bit (even), 1 stop bit
7 bit word, 1 parity bit (odd), 1 stop bit

8 bit word, 2 stop bits

8 bit word, 1 parity bit (even), 1 stop bit
8 bit word, 1 parity bit (odd), 1 stop bit

—— -0 O OO
—— ) e O -

0
1
1
0
0
1

R65 J3
©+@

R64

See Note:

Cut foil between
pads on underside
of board

Note
For true RS232 voltags
swings. Cut foil between
Pads sh

of board)

lon underside

onLact negative

supply to Pin 7 of |3.

Parts List
RS5232 OLUT RS5232 IN

Q1 2N3906 Q2 2N3904
R63 10K DIG TN
RG64 10K R62 4.7K

R65 470 R66 TOK
R72 IK

Figure 1

DOS far surpasses the capabilities of OS65D, liberating 10K of
memory and disk space in the process.

« Load or save BASIC programs, machine language, and data
files by name.

* Chain BASIC programs from disk.

Up to 22 data files may be open simultaneously.

Resides at the beginning of RAM, leaving maximum space

for user programs.

Full trace of BASIC programs with optional single-stepping.

Supports real-time clock and tone generator.

True line editing allows you to correct mistakes easily.

Includes a disassembler and eight useful programs to de-

monstrate the power of the system. Two BASIC subroutines

add random-access capability to disk files.

Satisfaction guaranteed, or your money promptly refunded.

“Documentation is clear and complete, the best | have seen
from any source.”
- Ronald C. Whitaker, Compute! magazine, April 1981

Price: $55. (Manual and 5%-inch diskette)

The 6502 Program Exchange
2920 West Moana
Reno, NV 89509

HOME OF THE ---- OSI FULL
. 4. 0. GRAPHICS
MlCRO DATA FLIGHT SIMULATOR
STREAMWOO%ILLINOIS C2/CAPE" == s $14.95
6010

FULL GRAPHICS/MADE EASY...C1/C2/C4P..$14.95
(VERY USEFUL-UTILITY PROGRAM)

SIMON! FULL GRAPHICS(SOUND C4P)....C1/C2/C4P...$7.85

ADD STEREO MUSIC TO YOUR SYSTEM.................. $7.95
(PLANS AND COMPLETE DOCUMENTATION...TTL Logic)

VOTRAX PROGRAMS ON CASSETTE FROM........ $5.95
CATALOG WITH PROGRAMMING TIPS AND HARD COPY
OF FULL GRAPHICS PROGRAM ....ccooreiiiiiirnnanenneaeenns $1.00

ALL SOFTWARE COMPLETE WITH HARD COPY....

741 SURREY DRIVE 312/837-7569

ALIEN SPACESHIPS AHE RELEASING HORLES

OF HUGE KILLER ROBOTS ON THE EARTIH! &

@ & HOVW MANY CAN YOU DESTHOY BEFORE THEY Ml
GET YOU? ¥

EXTRA POINTS AND BONUS ENERGY
ARE AWARDED FOR HITTING ONE
OF THE SPACESHIPS, BUT THE

Fiﬂmpagi.ng ROBOTS ARE S0 PAST THAT 1T

CAN ALL BE OVER IF YOU B

Robaots|

HAMPAGING ROBOTS 1S A VE
GAME FOR ANY BX 0S1 BASI

D! L
I'.‘.GMINB BUDNI

== E il B E v
Introductory
Offer: Pretzelland Software
(EXPIRES 9/15/81) 2005A WHITTAKER RD.

YPSILANTI, ML.48187
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Ul4 Announcing:

COMPUTE"’s
FIRST

BOOK OF
. | PET/CBM"

Since our first issue in the Fall of 1979,
we've provided more PET/CBM infor-
. | mation to owners and users than

g g | 2 any other magazine in the industry.

Now we're taking the best of our

FROM W11

2

*For handshake capability

IS pOmal R0 published material, adding new
o bl p material, and putting it all together
L Q into our first special PET/CBM book:
COMPUTE"’s First Book Of PET/CBM
Figure 2 will be available in the early Fall.

With a design infended to make it
easy fo use, and contents aimed at
assisting a range of users from

i beginners to advanced, you'll find

S that COMPUTE! Books will become a

1 valuable and permanent addition
R & to your reference library. But what
' >—1 else would you expect? After all,

R66

DI6 we're the resource.

Reserve your copy today at your
COMPUTE! dealer. If one’s not handy,
use the coupon below or call TOLL
> FREE 800-227-1617, Ext. 401.

In California call 800-772-3545, Ext. 401.

U62
We accept MasterCard and VISA
8 Dealer Inquiries Invited

PET/CBM™ trademark of Commodore Business Machines. Inc.

g: f_Please send me copy(s) of COMPUTE!s First Book
| Of PET/CBM @ $12.95 each.

| Name

I Address

City State Zip

I Please add $2.00 for postage/handling for each book ordered.
Payment must be in US funds. $1.00 billing fee.
l All orders from outside US and Canada must be prepaid.

e e ey e 4

-~
v

——— ——————

Figure 3 (©)
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The CBM
“Fat 40—
Boon Or Bane?

Jim Butterfield
Toronto, Canada

A new style of 40-column PET has arrived. It looks
like an 80-column CBM, and it has many of the
8000 series features, but it’s still 40 columns wide.
Because of the big twelve-inch screen, screen char-
acters are large and crisp. I call it “The Fat 40” or,
more formally, “The Fat 4.0 407, since it’s Basic 4.0
in a new package.

It looks like an 80 column unit on the outside,
except for the label and the graphics keyboard. It
looks like an 80 column on the inside — the pro-
cessor board has the same architecture as the 8000
series. One wonders: is Commodore just upgrading
the 40 column units and incidentally standardizing
their processor layout ... or will we be seeing a dual
40/80 column unit one of these days?

The Fat 40 arrived with no advance fanfare.
That's something of a surprise, since some effort
has been made to enhance the features of the 40
column machine. I've seen no documentation yet
— I hope it will be available soon, for there are
many features which are not immediately visible to
the user.

Convenience Features

The moment they switch on, users will notice a new
feature of the Fat 40 — there’s a sounder or chiming
device built in. It rings on power up and whenever
you approach the end of a line. If you have two 40-
column rows linked together to make an 80-column
line, the bell will correctly sound only when you
near the end of the second row. The sounder is
tied into the CB2 line, which is used for many
game sound effects. Now your games will chuckle,
chime, chirp and chatter without the need for an
external amplifier and speaker.

A number of keys now repeat automatically if
you hold them down for a moment. These include
the cursor movement keys, the Space bar, and the
Insert/Delete key. It's handy to be able to zip around

the screen, especially for those of us who make
mistakes.

The screen can now be switched from its nor-
mal Graphics mode to Text mode (upper and
lower case) with PRINT CHR$(14), and returned
back to graphics with PRINT CHR$(142). The
effectis somewhat different than the POKE 59468...
command. When the screen switches to text mode,
the lines are spaced more widely, giving a more
pleasing appearance. Some computers may need a
minor adjustment of the screen size control if the
top and bottom lines partly disappear from the
display.

Memory Reallocation

New memory locations have been called into use to
allow implementation of the Fat 40’s extra features.
Standard Basic programs will not be affected, but
users should check some of the following locations
closely if they have problems.

Location 151 decimal (hexadecimal 97) is
often used to tell if a key is being held down or not.
It’s still useful for that purpose: it will contain 255
as before if no key is pressed. If you have a program
that peeks this address to see which particular key
is down, you may have problems: the coding has
changed and each key is now represented by a new
value.

Locations 1001 to 1017 (hex 03E9 to 03F9) are
now used by the operating system; if your program
uses these locations, better rewrite and use some
other part of memory. Some of these locations are
changed by the system, and others are used but not
changed; leave them alone.

A particularly deadly location is 1003 (hex
03EB). It governs the size of the keyboard input
buffer: change it to a higher value (it's normally 9)
and you'll be able to type ahead more characters.
The extra space used for your characters is in the
first cassette buffer — safe enough if you're not
using it for something else. The catch is that a
value of zero placed in location 1003 gives you a
keyboard buffer size of zero, and your keyboard is
out of business. It can happen accidentally ... even
by just loading some programs.

As a result of these new memory allocations, it
appears that the second cassette can no longer be
used for reading or writing sequential tape files.
Most serious file people use disk these days, but
users who are thinking of a twin cassette system
should approach the Fat 40 with caution. A brief
summary of the new area is given in the
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following table.

Decimal Hexadecimal Usage 80-col
1001 03E9 New key marker E6

1002 03EA Key repeat countdown E5

1003 03EB Keyboard buffer limit E3

1004 03EC Chime time E7

1005 03ED Decisecond timer -

1006 03EE Key repeat flag E4

1007 03EF Tab work value -
1008-17  03F0-9 Tab stops 03EE-F9

Equivalent locations in 80-column machines are
given when applicable. The Decisecond timer is
active only in unusual circumstances.

New Programmed-Cursor Commands

The Fat 40 doesn’t have an Escape key, which makes
it a bit harder to implement new commands as
programmed-cursor characters. It's worthwhile
km)wmq how to do them since |lg1w:5 your program
compactness. A couple of examples will illustrate
how it's done.

Example 1: Ringing the bell. We wish to print
HELLO and ring the bell and then continue the line
with THERE and ring the bell again.

Start by typing in PRINT “” —be sure to type in
both sets of double quotes — and then press the De-
lete key once. You'll be left with PRINT “ and you'll
be out of programmed-cursor mode. Now type in
the HELLO, and then press the RVS (Reverse) key.
If you've done it right so far, you will not get a re-
verse letter R printed on the screen. Now we press
the G key and should get a reverse G on the screen.
Turn the reverse feature off by pressing shifted
RVS, and then type in THERE (don't forget the
space before the word). To arrange for the bell to
ring the second time, we repeat the RVS, G, RVS-
OFF sequence.

If you've followed directions, you should have a
line that looks like:

PRINT “HELLO G THERE G

. with the G’s showing in reverse. Press RETURN
and printing and bell-ringing will all take place as
part of the one statement.

This works on the Fat 40 and on 80 column
machines, but will not work on earlier (skinny) 40
column machines ... even with an external speaker
attached.

Example 2: Setting and using tabulation stops.
We wish toset up tab stops and then print something
using them.

Type a line onto the screen that would print,
say, the letter T wherever you wanted to put a tab
stop. Be sure it starts with PRINT® ... and ends with
a final quotation mark, but don’t press RETURN

yet. Now: back up the cursor to each T you have
typed, and type the following sequence: RVS, Shift-
I, RVS-OFF, Insert (Shift-DEL), Space. The Shift-I
should printasa “curved corner” graphic in reverse.
The line will get longer, but that's all right: the tab-
set characters will end up in the right place.

When you've replaced all the T's with the
reversed graphic, press RETURN and the tab stops
are set. You can clear them later with exactly the
same statement. Now let’s use these tabs in a print
statement.

Enter a line such as PRINT “THIS IS A NICE
FEATURE”, but don’t press RETURN. Move the
cursor back and replace all of the spaces with RVS 1.
This time, you won't get a graphic, just the reversed
letter I between the words. When you're finished
press RETURN and the words will arrange them-
selves at the tab positions you have previously set.

It takes a little practice to get used to these new
features. They are worth the trouble: they are quite
handy. The 8000 series machines have the same —
and more — features, plus an Escape key to make
coding easier. In either case, you may also use the
CHR$(..) equivalent to do the same job.

Here’s a table of the Fat 40 features:

CHRS$ Programmed Effect
Char (reverse)
7 G Ring Bell
135 Shift G Ring Bell Longer
9 I Tabulate
137 ShiftI Set/Clear Tab Stop
14 N Switch to Text mode
142 Shift N Switch to Graphics mode
16* P* Clear line from cursor
150 Shift Vv Clear line before cursor

The control character which clears from the cursor
to end-of-line appears to be an error. Compatibility
with the 80-column unit and consistency with the
other characters suggest that CHR$(22), or reverse
V, should do the job. Instead, it's CHR$(16) that
works on the Fat 40. Since decimal 22 equals hex-
adecimal 16, one suspects a simple programming
oversight has taken place, and that Commodore will
correct this one in a subsequent release. In the
meantime, I would suggest using both in any pro-
grams that you write using this feature: PRINT
CHR$(22);C HR$(lb will work nicely on any
machine. The clear-from-cursor feature is very use-
ful by the way: it allows you to clear a screen line be-
fore writing on it.

Not Quite An 80 Column

Some of the features of the 80 column machine
don’t seem to be available on the Fat 40. You can’t set
up screen “windows”; the commands for line inser-
tion and deletion are notin place; and programmers
will search in vain for the input-output vectors such
as the 80 column provides.
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For The Commodore 32K Microcomputer System
With 2040 Dual Drive Disk & 2022 Tractor Feed Printer
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General Ledger

e Holds Up To 300 Accounts

e Accepts Up To 3000
Transactions Per Month

e Cash Disbursements Journal,
Cash Receipts Journal, and
Petty Cash Journal for
simplified data entry.

e Maintains Accounlt Balances
For Present Month, Present
Quarter, Present Year, Three
Previous Quarters, And
Previous Year

e Complete Financial Reports
Including Trial Balance,
Balance Sheet, Profit & Loss
Statement, Cash Receipts
Journal, Cash Disbursements
Journal, Petty Cash Journal
and more.

e Accepts Postings From
External Sources Such As
Accounts Payable, Accounts
Receivable, Payroll,

Etc

OF1 Vender S
401 Ganarst informat.on FiM

Accounts Payable

Interactive Data Entry With
Verified Input And Complete
Operator Prompting

Automatic Application Of
Credit And Debit Memos

Maintains Complete Purchase
Records For Up To 200
Vendors

Invoice File Accepts Up To
400 Invoices

Random Access File
Organization Allows Fast
Individual Record Updating

Multiple Reports Provide A
Complete Audit Trail

Check Printing With Full
Invoice Detall

Full Invoice Aging

e Automatic Posting To

General Ledger

71 Customer PR
W Yas Code FAd
81 Oaneral informatan 84

Accounts Receivable

Maintains Invoice File For Up
To 300 Invoices

Accomodates Full Or Partial
Invoice Payments

Customer File Maintains
Purchase Information For Up
To 1000 Customers

Allows For Automatic
Progress Billing

Provides For Credit And Debit
Memos As Well As Invoices

Prints Individualized
Customer Statements

Interactive Data Entry With
FullOperator Prompting

Complete Data Input
Verification And Formating

Automatic Posting To
General Ledger

BV Podecs Tas 04
111 Gerersl informaton Fa
Potenance

Payroll

e Maintains Monthly, Quarterly,
And Yearly Cumulative Tolals
For Each Employee

e Payroll Check Printing With
Full Deduction And Pay Detail.

e Sixteen Different Reports
Including W2 And 941

e |nteractive Data Entry With
Easy Correction Of Entry
Errors.

e Automatic Data Verification

e Complete Job Costing Option
With Cumulative Totals And
Overhead Calculations

e Random Access File
Organization For Fast
Updating Of Individual
Records

e Automatic Posting To
General Ledger . ..

Structured around the time lested and reliability proven

and Associates user manuals. These three manuals together

total over 800 pages of detailed step by step instructions
written at three levels for DP Depariment Managers, Data
Entry Operalors, and Programmers. You don't have to worry
about getting ‘promises’ instead of documentation because
the documentation was written before the programs
were developed. A second set of manuals detaills any
changes required during conversion. Each program
provided on disk with complete documentation. Packaged
in a handsome three ring binder with pockets and twelve
monthly dividers for convenient storage of reports

series of business software systems developed by Osbome
and Associates, these programs have been designed to fill
the need of a comprehensive accounting package for the
new Commodore PET micro computer system. Each program
can either stand alone, or be integrated with the others in a
total software system.

Designed with the first time user in mind, these programs
lead the operator through step by step, verified data entry It
is impossible to ‘crash’ a program due to operator error or
invalid data input. Design consistency has been maintained
from program to program to greatly increase operator
familiarity and confidence.

Documentation, normally a problem for small systems
users, is provided by the comprehensive series of Osborne

See your nearest Commodore dealer for a demonstra-
tion of this outstanding business software system.

CMS Software Systems

2204 CAMP DAVID e MESQUITE, TX 75149 e 214-381-0690
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Something thatis common to the Fat 40 and the
80 column machines is a standard set of screen entry
points. These will be useful to machine language
programmers who want to do certain screen/
keyboard operations. The table is given here with-
out details:

E000 Initialize screen
E003  Getakey

E006 Inputaline

E009 Printa character
EOOC Interruptroutine
EOOF  Timer, keyboard service
E012 Interrupt exit
EO015 Clear screen

EO018 Settext mode
EO1B  Setgraphics mode
EOIE Set CRT controller
E021  Scrolldown

E024  Scrollup

E027  Scankeyboard
E02A RingBell

It should be emphasized that these entry points do
not exist on previous (skinny) 40 column machines.
Only 80 column machines and the Fat 40 have them.

Adding It All Up
The Fat 40 has many advantages and only a few
drawbacks compared to its 40 column predecessors.
The operating system offers us some splendid new
features for the screen. On the negative side, the se-
cond cassette appears to be virtually out of business
and a number of programs will need cleaning up be-
fore they can graduate to Fat 40 operation.

All in all, it's a welcome change. Most users will
be quite pleased with the bonus features that come
with the Fat 40.

ExAMFLE 1:

FRIMT"HELLO® THEREH
HELLD THERE

READY.
EXAMPLE 2
FRINT N

- |

“ l‘”

FERDY.
FEIMT "THISMISHWAWHICEWFEARTURE"
THIS IS5 A HICE FEATURE

FERDY. (@)

COMPUTE!
The Resource,

Every PET

CURSOR is the best friend your Commodore PET will ever
have. Since July, 1978 we have published 150 of the most
user-friendly programs for the PET available anywhere.
When we write or edit a program, we spend lots of time
fussing about how it will treat you. We pay attention to lots
of little things that help make using a computer a pleasure
instead of a pain.

Naturally, CURSOR programs are technically excellent.
Each program that we purchase is extensively edited or re-
written by a professional programmer. But imagination is
just as important as being user-friendly and technically
good! We delight in bringing you off-beat, unusual
programs that “show off” the abilities of your PET or CBM.

CURSOR is user-friendly, technically great and full of
imaginative programs. And every issue of CURSOR is still
available! We continue to upgrade previously published
programs so that they’ll work on the three varieties of
Commodore ROM’s (Old, New, and 4.0). New issues also
work on the 80 column CBM.

For only $4.95 you can buy a sample issue and judge for
yourself. Or send $27 for a six-issue subscription. Each
CURSOR comes to you as a C-30 cassette with five
programs and a graphic Front Cover, ready to LOAD and
RUN on your PET.

Who knows? After your PET meets CURSOR, things may
never be the same!

Distributed by THECODE
AUDIDGENI&‘L[(L WORKS

P. O. Box 88 S ——
Reading, Berkshire
Box 550

SYSTEMS FORMULATE Corp. Goleta, CA 93116

Shin-Makicho Bldg., 1-8-17
Yaesu, Chuo-Ku, Tokyo 103 805-683-1585

Published By:
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Dauwvid Heise is a Professor of Sociology at the University
of North Carolina, Chapel Hill. His books include
Causal Analysis and Understanding Events, and he
edited Microcomputers in Social Research (Beverly
Hills, CA: Sage, 1981). He has created commercial
microcomputer programs for word processing and
statistical analysis.

Digital
Arrayment

David R Heise
Department of Sociology
University of North Carolina
Chapel Hil, NC

A PET in a store window points to a product on its
left and prints the price in large numerals, then the
price for a product on its right, then the price for a
product on its top, cycling on all day. The referee
at your club’s ping pong tournament presses a key
for each point, and results are displayed on the
PET electronic scoreboard. Children in a classroom
watch the big numbers appear on the PET screen
as teacher typesout 1 +1=2.

This article provides a program that makes
such applications practical. The program generates
large numerals from PET graphic characters. The
digits are highly visible from a distance — three
columns wide and seven rows high. You call the
routine from BASIC programs simply by specifying
what digit you want and where on the screen to put
it. The 400 bytes of assembly language are protected
from overwriting while you program in BASIC.

Operation is fast. Digits appear at once. You
can program applications that would not be effec-
tive if large numerals had to be constructed with
the PRINT command.

The Digits Program

Problem: Create an assembly language routine
that will print large digits, 0 to 9, anywhere on the
PET screen on command from BASIC.

The logic for such a routine is simple. We
determine which graphic characters are needed to
form each digit and store the screen values for
these characters in RAM. To put a digit on the
screen, transfer the stored values to the appropriate
cells of screen memory.

Calling the routine from BASIC provides a
complication. We have to pass three parameters
from BASIC to the special routine: the number to
be displayed, and the row and column numbers
defining where on the screen to display it. POKEing
parameters and calling the routine with SYS is
possible, but slow and clumsy. The USR function is
preferable because it passes parameters naturally

while it calls its routine. However, USR takes only a
single argument, not three. How can we evade that
limitation?

USR transfers its argument to the floating
point accumulator (FACC) as a five-byte floating
point number. The five byte format is difficult to
decode, but a built-in PET subroutine converts the
contents of FACC to a two-byte integer format,
which gives 16 bits of easily interpreted informa-
tion. We pass the required parameters using 15
bits as follows. (The 16th bit — the sign of the
integer — is not needed).

—Use four bits to identify the desired numeral
(n), 0 to 9 plus 10 as a code for blank.

—Use five bits to identify the screen row, 0 to
18, where the top of the numeral is to be posi-
tioned.

—Use six bits to identify the screen column, c,
ranging from 0 to 37, for positioning the left side
of the numeral.

Combining the three parameters by the
expression:

ARGUMENT =N+ 16*r+512*c

or
ARGUMENT =N+ROW*r+COLUMN*c
where ROW =16 and
COLUMN=512
will position the parameters in the two byte integer
representation of the argument as follows.

To recover n we simply find the result of the
expression [low-byte AND 15] which masks out the
information in the four leftmost bits of the low
byte (binary 15 equals 00001111). Then we move
all bits rightward four places and mask again with
the expression [low-byte AND 31] to get the value
of r. We move the bits over another five places
(adding 0 bits on the left), leaving c in the low byte.
Problem solved!

Assembly Language Routine
Listing 1 shows the source and object listings for
the program.

When the USR function is executed, it transfers
its argument to FACC and begins executing the
code at line 750. Subroutine FLPINT in the PET’s
memory converts the floating point number to an
integer.

Lines 760-770 apply the mask that recovers
the digit to be displayed. Lines 780-830 multiply
the digit by 21, yielding an index (line 840) to the
relative place in memory where the screen values
for the digit are stored.

Lines 850-860 roll the bits of the integer
rightward four places with a subroutine at lines
1360-1400. A mask then is applied to get the row
number for the top of the digit, and this is stored
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on the stack (lines 870-890).

Bits are rolled rightward again leaving the
desired column number in the fourth byte of
FACC (lines 900-910). Line 920 zeros the fifth cell
of FACC. The column number is added to the
address for the beginning of screen memory and
stored in cells 4 and 5 of FACC — lines 930-990.
(SCREEN is the beginning of screen memory
minus 40 in order to simplify the next step.)

The desired row number, r, is pulled from the
stack, and 40 is added r+ 1 times to the number in
FACC 4 and 5 (lines 1000-1100). The final result
in FACC bytes 4 and 5 is the address of the screen
memory cell where construction of the digit is to
begin. This address, with the 6502’s Y index set to
zero (line 1110), can be used to addess the cell by
indirect addressing.

Lines 1130-1140 fetch the first character for
the digit and transfer it to the screen. The X and Y
indexes are incremented, and the second character
is transfered (lines 1150-1190). This is repeated
for the third character (lines 1200-1250). Then the
X index is incremented as usual (line 1250), but the
Y index is increased so it points all the way into the
next screen row, once again at the left side of the
character being generated (lines 1260-1290). The
above steps are repeated, forming the next row of
the digit. The cycle repeats seven times (lines 1300-
1310), and then execution returns to BASIC (line
1320).

The screen values for the 21 graphics that
form each digit are given in lines 1440-2130. Code
10 produces a blank created from 21 spaces (lines
2140-2200).

Auxiliary Assembly Routines

The code in Listing 1 begins with a routine that
sets the pointer for the USR function to the begin-
ning of the Digit code (lines 310-340) and protects
the assembled routines from being overwritten by
BASIC (lines 360-400). This is called by a SYS
statement before loading or entering any BASIC
lines.

PIXEL

A routine to reverse the entire screen (lines
470-670) does not aid the construction of digits,
but it is typically useful in applications where large
numbers are used. This procedure also is invoked
by a SYS command.

Entering the Code:

The lefthand side of Listing 1 gives the hexadecimal
code for the program, which can be entered using
the PET monitor. The code is saved as a separate
file to be loaded by the Loader Program given in
the next section. You should enter and save the
Loader Program first.

The listed code is assembled for placement at
the top of RAM on an 8K machine. The same code
can be used on 16K or 32K PETs as long as your
application program fits in the space left for
BASIC — about 6500 bytes. Alternatively, the code
can be relocated for positioning at the top of RAM
in larger machines, leaving more space for BASIC
programming. This involves doing two things. (1)
Enter the code beginning at address $3E70 for
16K, or at $7E70 for 32K. (2) Change the high
bytes of some addresses in the code to $3E or $7E
so they correspond to the relocation. Places where
a change is required are marked by <SIZE> in the
comments column.

The given code is for Operating System 3.0.
Changes must be made for operation with “old
ROMSs” or the newer Operating System 4.0. Con-
version values for old ROMs are given in brackets
in the comments column. The code at line 750
must be changed to [20 A7 D0] for old ROMs; to
[20 D1 CD] for O.S. 4.0.

After all of the code has been entered, it can
be saved on tape using the following monitor
command.

.S “DIGITS CODE”,01,1E70,1FF4
The file should be written on tape following the
Loader Program.

The code can be saved on a disk which has
been initialized in unit #0 with the command:

.S “0:DIGITS CODE”,08,1E70,1FF4

Naturally, the addresses have to be changed in
these save commands if the code is relocated.

Loader Program

Listing 2 presents a short BASIC program that
automatically loads the DIGITS CODE and then
loads and runs a subsequent BASIC file named
MAIN. (See the end of Listing 3 for explanation of
special symbols.) The subsequent BASIC program
is your applications program. It must be named
MAIN to accord with the Loader Program.

A BASIC program always must be loaded
after DIGITS CODE in order to reset the PET to
its normal operating parameters. Otherwise you
will get an OUT OF MEMORY error when you try
to enter BASIC lines. Of course, MAIN could be a



Standard Features:

® Full power to PET/CBM for a minimum of
15 minutes

e [nstalls within PET/CBM cabinet

e No wiring changes necessary

e Batteries recharged from PET/CBM inte-
gral power supply

Specifications:

Physical Size: 5.5
Weight: 4.5 Ibs.
Time to reach full charge: 16 hours
Duration of outputs: Minimum of 15 min.
Voltages: +16, +9, —12, —9

Battery Life Expectancy: 3 to 5 years
Battery On-Off Switch

x 3.6 x 24"

For Use With:

e Commodore PET/CBM 2001 and 4000 ser-
ies computer

e Commodore PET/CBM 8000 series com-
puter (screen size will not be normal on
battery back-up)

e Commodore C2N Cassette Drive

BATTERY
BACKUP
SYSTEML_

FOR COMMODORE PET/CBM COMPUTERS

Never again lose valuable data because of
power shortages or line surges. BackPack sup-
plies a minimum of 15 minutes reserve power to
32K of memory, the video screen and tape
drive. BackPack fits inside the PET/CBM
cabinet and can be installed easily by even the
novice user. BackPack is recharged during nor-
mal operation and has an integral on-off switch.

BackPack comes fully assembled and tested.
Instructions included.

BackPack is a trademark of ETC Corporation
CBM/PET are trademarks of Commodore Business Machines

Designed and manufactured by:

ELECTRONIC TECHNOLOGY CORPORATION

P.O. Box G, Old N.C. 42
Apex, North Carolina 27502
Phone: (919)362-4200 or (919)362-5671

Electronic Manufacturing
Technical Design and Development
Computer System Technology

(”HIH' H|””” ELECTRONIC TECHNOLOGY CORPORATION
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dummy program consisting of nothing more than:
10 REM.

Using the Routines in BASIC

Set the multiplier variables at the beginning of

your program as follows:
ROW=16:COLUMN=512

Then the following statement will print a digit, D,
with its top left corner at screen row R and screen
column C.

X=USR(D+ ROW*R + COLUMN*C)

If D equals 10, then a blank is printed, which is
useful for erasing old digits. (The value returned
in X is meaningless.)

Screen reversal is obtained by

SYS 7809 (for 8K),

SYS 15984 (for 16K), or

SYS 32368 (for 32K).
Digits, erasure, and screen reversal can all be
obtained by entering the BASIC commands in
direct mode.

My Application

I have a classroom show for my university course
in social statistics that goes like this.

“Professor Dummie at Nihil University has
proposed a theory that males are lower class more
often than females. He interviewed 100 people,
computed the cross tabulation of class by gender,
and found his hypothesis was supported. The news
created a sensation among researchers, scores of
whom are repeating the study.

In fact, this machine (the PET) is going to
inform us how the results are coming out. For the
rest of the period you will see the results of study
after study. In each case, there will be 100 cases in
a cross-tab along with the chi-square statistic
revealing whether the results are important or not.
The screen will turn white when the results are
statistically significant. Interrupt my lecture when
that happens so I can keep tabs on how Dummie’s
idea is faring. When the results support him, I'll
put a mark in this column (I write “males are lower
class” on the blackboard). When the results are

What's a

PIXEL

opposite, I'll mark this column (“females are lower
class™).

“We don’t need to bother with findings that
aren’t statistically significant. They wouldn’t be
published anyway.

“Of course,” I add in a stage whisper, “the
tables really are random.”

The sideshow allows students to see chi square
values for nearly 200 tables — a quick dose of
“experience.” They see a demonstration of the
statistical principle that about one out of twenty
statistics really is significant by chance at the .05
level. They are shown that a stupid theory can
actually lead to reporting of significant results,
even with sequences of confirmations.

The computer in the classroom provides the
dramatization, but the show works only because
numbers on the screen are big enough for everyone
in the room to see.

Listing 3 presents the Chi Square Program.
Enter it and save it as MAIN to get a nice demon-
stration of all the features in the Digits routine. (Be
patient when you run it: significant results pro-

ducing a reversed screen may not appear until the
20th or 30th table.)

Program 1.

200 FOR ADRES=7792TO8121IREAD DATTA!

POKE ADRES,DATTAINEXT ADRES

7792 DATA 1469, 164, 133, 1, 169, 30
7798 DATA 133, 2, 169, 111, 133, 52
7804 DATA 1469, 30, 133, 53, 26, 1460
7810 DATA 0, 167, 232, 133, 97, 1&%
7816 DATA 131, 133, 958, 177, 97, 24
7822 DATA 105, 128, 145, 97, 54, 165
7828 DATA 97, 233, 1, 1233, 97, 165
7834 DATA 95, 233, 0, 133, 958, 201
7840 DATA 127, 208, 232, 964, 32, 154
78446 DATA 208, 169, 15, 37, 98, 163
7852 DATA 149, 235, 24, 105, 21, 136
7858 DATA 16, 250, 170, 160, 4, 32
7264 DATA 5, 31, 149, 31, 37, 98
7870 DATA 72, 160, 5, 32, 5, 31
78745 DATA 132, 99, 24, 169, 216, 101
7882 DATA 98, 133, 98, 169, 127, 101
78588 DATA 99, 133, 99, 104, 148, Z4
76894 DATA 145, 98, 105, 40, 133, 98
7900 DATA 169, 0, 101, 99, 133, 99
7904 DATA 134, 16, 240, 160, 0, 189
7912 DATA 13, 31, 145, 98, 232, 200
7918 DATA 139, 13, 31, 145, 98, 237
7924 DATA 200, 189, 13, 31, 145, 98
7930 DATA 232, 152, 24, 105, 38, 148
7936 DATA 192, 24, 208, 227, 96, 70
7942 DATA 97, 102, 98, 1364, 208, 249
7948 DATA 96, 233, 160, 223, 160, 32
7994 DATA 160, 160, 32, 160, 160, 32
7960 DATA 160, 160, 32, 160, 160, 32
7946 DATA 140, 95, 160, 105, 233, 140



Agricultural Software
from Cyberia.

FOR PET/CBM SYSTEMS

added.

ation schedules, inventory and budget reports.

GVber'FarmerTTMhe complete

accounting package for today’s farm operations
B Records, sorts, combines and prints the results of the farm operation.

B Account headings and numbers are pre-assigned for nearly every type
of farm income or expense, but any account may be deleted, altered or

B Keeps personal, family and house-hold accounts as well.
B Cyber-Farmer management tools include cash-flow analyses, depreci-

B No computer experience is necessary to operate this system.

L ORI :’f“

Farrow-Filer’

Record-keeping and management

system for the pork producer

B Helps the pork producer to lower their cost-per-pig
by producing more animals.

B High visual impact of reports allows for better
culling of freeloaders.

B Alerts the operator to possible medical problems
in the herd.

B Forecasts farrowings for a 3 month period.
B Keeps individual records on each animal.

Farmer’s Workbook

The most powerful management tool ever for the
agricultural producer. Farmers Workbook combines
the power of Visicalc® * with the knowledge of a ma-
jor midwestern university. The Farmers Workbook is
a collection of templates that are designed to be run
on the Visicalc® program. The templates include
lables, formulas, sample data, test cases and full
documentation. Template titles include: Cattle
Feeder, Pig Production, Sheep Production, Grain
Management, Loan Payments, Market Average, Land
Purchase and many others.

*Visicalc is a trademark of Personal Software, Inc.

Also...Two Other Enhancements for PET/CBM Systems

s B ™ Greatly multiplies
uper US system capabilities
A :5sa  Thisisan active, integrated system—not just a passive network. Super-

Bus gives schools, banks, laboratories and businesses control of the
way their networks operate.

W Up to 18 computers, disk drives or printers can be interconnected.
B Complete file security (program and data) and BASIC security.

B Built-in error detection and convenience features.
3195 B Can both read and write to disk.

per computer B All BASIC commands can be used.

Auto-Boot "simplifies PETICBM operation S49% Sl

W Auto-Boot is a ROM that automatically loads and runs the first program
on the disk (initializing if necessary).

B Completely compatible with most other programs.

B Just insert the disk in the drive, turn on the computer, and Auto-Boot
does the rest.

MasterCard, VISA and C.0.D. orders accepted. Specify computer model when
ordering SuperBus or Auto Boot. Dealer inquiries invited.

HESERNE 5. s15202763

2330 LINCOLN WAY, AMES, IOWA 50010
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7972 DATA 32, 32, 160, 32, 32, 160
7973 DATA 32, 32, 160, 32, 32, 160
7984 DATA 32, 32, 160, 32, 160, 160
7920 DATA 160, 233, 160, 223, 160, 32
7996 DATA 160, 32, 32, 160, 233, 1560
8002 DATA 105, 160, 32, 32, 160, 32
2008 DATA 32, 160, 160, 160, 233, 160
8014 DATA 223, 160, 32, 160, 32, 32
8020 DATA 160, 32, 160, 234, 32, 32
8026 DATA 160, 160, 32, 160, 95, 160
8032 DATA 105, 160, 32, 160, 160, 3Z
8038 DATA 160, 160, 32, 160, 160, 160
8044 DATA 160, 32, 32, 160, 32, 32
8050 DATA 160, 32, 32, 160, 160, 160
8054 DATA 1460, 160, 32, 32, 160, 160
8042 DATA 223, 32, 32, 160, 32, 32
8048 DATA 160, 160, 32, 160, 95, 160
8074 DATA 105, 233, 160, 223, 160, 32
8080 DATA 160, 160, 32, 32, 160, 160

80846 DATA 223, 160, 32, 160, 160, 32
8092 DATA 160, 95, 160, 105, 160, 160
28098 DATA 160, 32, 32, 160, 32, 233
S104 DATA 105, 233, 105; 32, 160, 32
2110 DATA 32, 160, 32, 32, 160, 32
21146 DATA 32, 233, 160, 223, 160, 32
2122 DATA 160, 160, 32, 160, 244, 160
8128 DATA 234, 160, 32, 160, 160, 32
8134 DATA 160, 95, 160, 105, 233, 160
8140 DATA 223, 160, 32, 160, 160, 32
£146 DATA 160, 95, 160, 160, 32, 32
8152 DATA 160, 160, 32, 160, 95, 160
£158 DATA 105, 32, 32, 32, 32, 32

8144 DATA 32, 32, 32, 32, 32, 32

8170 DATA 32, 32, 32, 32, 32, 32

2176 DATA 32, 32, 32, 32, 170, 170
2182 DATA 170, 170, 170, 170, 170, 170
8182 DATA 170, 170, 170, 170, 170, 170
READY,

Program 2.

100 : REM: LOADER PROGRAM
110 :

120 : REM: ROUTINE TO LOAD THE ASSEMBLED CODE, THEN THE MAIN PROGRAM.
130 : REM: DELETE NEXT LINE TO LOAD FROM TAPE, INCLUDE IT TO LOAD FROM DISK.

140 DV$=",8":CU$="<q>"
150 : REM: SET GRAPHICS MODE.
160 POKE 59468,12

170 : REM: SET OPERATING SYSTEM LOCATIONS
180 COUNTER=158 :REM 525 FOR OLD ROM

190 BUFFER=623 :REM 527

200 : REM: SET SUBROUTINE LOCATION

210 INVOKE=7792 :REM 15984 IN 16K; 32368 IN 32K
220 : REM: STORE 4 CARRIAGE RETURNS IN INPUT BUFFER,

230 POKE COUNTER, 4

240

250 :

260
270
280
290
300
310

POKE BUFFER, 13:POKE BUFFER+1,13:POKE BUFFER+2,13:POKE BUFFER+3,13
REM: SET UP SCREEN TO GET THE SUBROUTINE FILE -- 'DIGITS CODE',
PRINT "<s><Q><Q>LOAD" CHR$(34) "DIGITS CODE™ CHR$(34) DV$

: REM: AND PROTECT THE CODE

PRINT CU$ "<Q><Q><Q><Q><Q>SYS™ INVOKE

: REM: THEN LOAD PROGRAM 'MAIN'

PRINT "<Q><Q>LOAD"™ CHR$(34) "MAIN"™ CHR$(34)DV$

PRINT CU$ "<Q><Q><Q><Q><Q>RUNLS>"; :END

READY.

PIXEL ___

CURSOR

vongrams for PET™ Computen
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Use your PET as an intelligent terminal. Access timeshare systems
ind networks such as the Source or Telenet. This is an interrupt driven

PETTERM =

Intelligent Communicat

ion

Uploads and Downloads

In Machine Language

ystem with buffered input/output. Unlike dumb terminals, the PET PETTERM | All features above . ... ... $ 80.00
I:Iaer:(ig.i::itotralz|"M:’asslr<“sari‘nsf;::'a‘:lanc::fec?afvir:lg;rtr.) wait for incoming data. This PETTERM Il All features of |. plus loca!
i y et text editor with down-loading capability 80.00
These are complete assembled hardware and software pa:kages. PETTERM IIl All ’ea’Pres Qf ll. plus
All include line editing/resend, auto-repeat, shift lock, output to IEEE 80 132 column scrolling window for
rinter and much more. Delivered on cassette or disk. Also, available viewing formatted outputs wider than
or Commodore 8010 modem or Livermore Star 488 modem. 40:coldmins: S W S 100.00
FOR I grammlng ReV ’ =
Clution
FORTH Interactive high level compiler and fig-FORTH. with editor, assembler ... .... ... $50.00
operating system 5—10 times faster than PET with floating point and strings ............... £60.00
BASIC. Hugh.level block structured language. with floating poirit. strings. macro-assembler .. $70.00
This 1s a true fig-FCRTH implementation for 16 and cassette and disk interface available.
32K PETs.
DEALERS INQUIRE
| = = = ——— —
software forr =small comeouters
1983 Rio Grande P.0. Box 8483 | 7AY%0
Austin, Texas 1-512-477-2207 Austin, Texas
78785 78712

Source: TCE995
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Program 3.

100 REM ##8% CHI SQUARE #&#
110 :

120 REM SET THE ROW AND COLUMN MULTIPLIERS FOR THE USR FUNCTION

130 ROW=16:COLUMN=512

140 :

150 REM READ THE ROW AND COLUMN COORDINATES FOR POSITIONING DIGITS IN TABLE
160 FOR I=1 TO 8

170 READ R(I),C(I)

180 NEXT I

190 DATA 0,1, 0,5, 0,14, 0,18, 8,1, 8,5, 8,14, 78,18

200 REM AND THE DIGITS IN CHI-SQUARE VALUE

210 READ R(9),C(9), R(10),C(10)

220 DATA 18,24, 18,30

230 :

240 REM MAKE A SMALL REFERENCE TABLE SHOWING PROBABILITIES

250 REM FOR CHI-SQUARES WITH ONE DEGREE OF FREEDOM

260 PRINT "<s>" TAB(27) "SIGNIFICANCE

270 PRINT TAB(27) "LEVELS

280 PRINT TAB(27) ".001: 10.83

290 PRINT TAB(27) "™ .01: 6.63

300 PRINT TAB(27) "™ .05: 3.84

310 PRINT TAB(27) " .10: 2.71

320 : _

330 REM DRAW THE TABLE OUTLINE

340 PRINT "<S>";

350 FOR I=1 TO 16

360 PRINT TAB(22) "[&]

370 NEXT I

380 PRINT "[ J[&][&][&ll&ll&all&ll&ll&ll&l(&][&ll&][&l(&](&](&]l&I[&I&I[&I0&]0&]
390 :

400 REM DRAW A CHI-SQUARE FIGURE ("[_]" STANDS FOR LEFT-ARROW WITH SHIFT)
410 PRINT "<Q>[ [ JC JC JC 2C 1C 10 1C 1€ 10 10 10 I<R>[,10; X<e>

420 PRINT "[ J[ JC 10 10 I0 I<R>[ 1[_1<e>[ 10 [ KR 1<ed>[) I[MI<R>[>1<r>
430 PRINT "[ 1L 10 30 XE 10 JLEX<RPL 1< >l J<RD 1<e>D) 10001 ]

440 PRINT "[ ][ 1T 10 30 10 2 JEI<R>L 1<e>D)I0 I IRO[*IL"1<r>L J<RO[MI[" 1<r>
450 PRINT "[ 1[ I <l lsAaisler>E)ar 10 _J<e>l 10 1€ JE7 106 1Er 101

460 PRINT "[ ][ 10 30 30 10 IKR>D)1<e>D) 10 J[I<R>[_1Lr>

470 PRINT "[ 1L 10 10 10 I<R>0)1<e>D)I0 10 10 J[_ISRO[ 1<r>7m;

480 PRINT "[ ][ i | S | O {8 | 5 | O [ e | R 9 ¢ i <5

e b e e e d
[ M M B o W s M |

490 :
500 REM RANDOMLY ASSIGN 100 CASES TO Y4 CELLS OF ARRAY
r 510 V=RND(-TI)
_ I 520 FOR I=1 TO 100
Coming Soon . . . 530 V=INT(RND(1)#3.999999)
540 A(V)=A(V)+1
550 NEXT I
™ 560 :
For the VIC.
= The CURSOR People
W&RRE Box 550, Goleta, CA 93116
L o] (805) 683-1585
L =]
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Jinsam 8.0

has broken the soft limit. Sorts are
now unlimited — you may sort to any
desired depth: 3,4, 5, 6, 7...

We now have:

unlimited record length, unlimited
fields, and unlimited sorts, and
limitless applications.

See our ad elsewhere in this issue.

“STOCK BRIEF”

For Commodore Pet

A USER-FRIENDLY disk based file system for your securities
BUY / SELL / EVALUATE / EDIT / LIST / DIRECTORY
* Formatted reports to any IEEE interfaced printer
* Directory display of multiple stock files
* “Wild Card"” search for stock name
* Dividend Yield calculated
* Automatic dating on all reports
* Automatic alphabetical stock name sort
* Automatic update of disk file when necessary

REQUIRES 16K MEMORY AND COMMODORE DISK UNIT
DISK & MANUAL $50.00 Post Paid

MYSTIC SOFTWARE

P.0.BOX218 LEDYARD, CT 06339

NOW AVAILABLE - EXCLUSIVELY FROM

4450 SOUTH WAYSIDE SUITE 100 B
HOUSTON, TEXAS 77087
(713) 641-5878

COMMODORE APPLICATION
SOFTWARE

INVENTORY CONTROL
PROPERTY MANAGEMENT
JOB COSTING/ESTIMATING
FLOATING PRIME LOANS (BANKING)
DOCUMENT PROCESSOR
REVOLVING CREDIT/ACCOUNTS RECV

BY WILLIAM A. LEITH
TRANSAMERICAN BUSINESS SYSTEMS

NEW BARGAINS!

Features for Aug/Sep 81:

CALL FOR CURRENT EPSON PRINTERS
PRICES ON CBM/PET & VIC MXB0
EQUIPMENT (IN STOCK!) MXBOFT
MX100

ine (on tape,
L]

specify issues. rite “\
for cataleg) 10/844.95 “

FRICTION FEED fo
Micro Software Systems MXBO, CBM 4022
Billboard for B032 $ 39 Conversi Kit $69
Billboard lor 2001 $ 29
Cable, PET-IEEE (1 meter)$37
Cable, PET-1EEE (2 meter)$44 VOTRAX Type-N-Talk $345
Cable, IEEE-IEEE(2 meter)$47
Modemsterminal software$ 279 TU-PVE Connect your
NEC Spinwriter #5530 $2695 Video Monitor to PET/CBM
Xymec typewr/printer $2499 for second d:spiay. Qur
Watanabe MIPLOT $1149 unique contact extensions
leave user port a\mliable
Uncrasher for 2000/4000 $15 for other accessories
% NEW ** for 8032 $25 (NOT fur 8032) $39.95

CONNECT PET/CBM TO PRINTER: Simply plug in the interface anc
use your PET/CBM cc mputer with popalar standard” printers
r add video monitor fo second splay. All interfaces
as-,rmtl ed, tested, waranteed. No >o[lwdrr required.

Tu-65C Use NEC, CL‘IHI’H!HES. X)mr or othe ndustr ry
standa dpar lI | printe Works with disk, ncr 1EEE
d

TU-65CO0 As abeve
Compu | Printer Interfaces
Hi:(.THI( to PET/CBM
SELECTRIC to Aipl . TR5-BO: Parallel
SELECTRIC to Apple, TRS5-80: RS5-232 S
MTST-1/0 to Parallel
Cables extra, $20 to $90. on
LECTRIC, Heavy Duty 15", reconditioned, wi lh PHL\N for
PET /CBM $1195 THS BO Mod 1,3
APPLE £1195 TRS-80 Model 2
R5-232 $1045

STRUCTURED BUSINESS APPLICA-
TION SOFTWARE FOR THE EXPERI-
ENCED COMPUTER PROFESSIONAL
AND THE FIRST TIME USER PROVEN,
FIELD TESTED AND IN USE FOR
OVER 12 MONTHS THESE SOFT-
WARE PACKAGES HAVE BEEN
DESIGNED WITH THE END USER IN
MIND, DEVELOPED BY KNOWN PRO-
GRAMMING SPECIALISTS WHO
UNDERSTAND YOUR APPLICATIONS.

COMMAND LIST DRIVEN
SELF PROMPTING PROGRAMS

COMPREHENSIVE DOCUMENTATION

COMPUTERIZED CLASSROOM

MANAGEMENT
(STUDENT RECORDKEEPING & CLASS TRACKING)

INDIVIDUAL EDUCATION PROGRAM
(SPECIAL EDUCATION IEP)

STUDENT ATTENDANCE
COMMERCIAL BANKING PACKAGES

BY JIM DAVIES & BRIAN BRAZDA
CHICAGO SYSTEMS SOFTWARE

. P . VISA/MC, VA +4%
Virginia Micro Systems [/ '
14415 Jelferson Davis Highway ;;:_"'{?ﬁar:;v‘liﬂ -!
Waodbtidge. Virginia 22191 (703) 491- 6502

ALL PROGRAMS ARE AVAILABLE IN
40 OR 80 COLUMN VERSIONS FOR USE
WITH THE 2040. 4040 OR 8050

DEALER INQUIRIES INVITED

OTHER PRODUCTS AVAILABLE FROM PHOENIX

ADDS MULTIVISION (MULTI USER)
COMPUTER SYSTEMS
C. ITOH STARWRITER AND DOT MATRIX
PRINTERS
ADDS AND TELEVIDEO DISPLAY TERMINALS
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570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
T40
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
READY

REM REVERSE SCREEN IF IT IS HIGHLIGHTED
IF RV THEN SYS T7809:RV=0:FOR I=1 TO 1000:NEXT I

REM ERASE LAST DIGITS IN TABLE

FOR I=1 TO 10

V=USR( 10 + ROW®R(I) + COLUMN®C(I) )
NEXT I

REM DISPLAY THE ARRAY AS A TABLE

FOR I=0 TO 3

T=INT(A(I)/10)

REM USE BLANKS IN PLACE OF LEADING ZEROS

V=T:IF V=0 THEN V=10

V=USR( V + ROW®R((2%I)+1) + COLUMN®C((2%I)+1) )

V=USR( A(I)-10%T + ROW®R((2%#I)+2) + COLUMN#C((2%I)+2) )
NEXT I

REM COMPUTE THE VALUE OF CHI-SQUARE FOR THE TABLE
CHI=100%(A(0)®A(3)-A(1)®A(2))"2
CHI=.05+CHI/((A(O0)+A(2))®(A(1)+A(3))®(A(0)+A(1))®(A(2)+A(3)))
CHI=INT(10®CHI)/10

IF CHI>9.9 THEN CHI=9.9

REM DISPLAY CHI-SQUARE VALUE
V=USR( INT(CHI) + ROW®R(9) + COLUMN¥C(9) )
V=USR( 10#(CHI-INT(CHI)) + ROW#R(10) + COLUMN®C(10) )

REM SHOW HOW MANY TABLES HAVE BEEN DONE
M=M+1:PRINT "<S><Q><Q><Q><Q><Q><Q><Q>" SPC(27) "TABLE™ M

ﬁEH PAUSE FOR FIVE SECONDS
T=TI
IF (TI-T)<300 THEN 890

REM IF SIGNIFICANT, REVERSE FIELD, HOLD LONGER, AND SET HIGHLIGHT FLAG
IF CHI>3.84 THEN SYS 7809:FOR I=1 TO 5000:NEXT I:RV==1

REM CLEAR TABLE

FOR I=0 TO 3
A(I)=0
NEXT I
REM MAKE ANOTHER TABLE
GOTO 520
REM SYMBOLS USED IN LISTING
LIS QL PRESS KEY WITH SHIFT
nggym CLEAR SCREEN
neS>N CURSOR HOME
nQ>m CURSOR UP
neQ>m CURSOR DOWN
nlom CURSOR LEFT
nI>m CURSOR RIGHT
REROM REVERSE ON
nepyn REVERSE OFF
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DR. DALEY’S BEST Mailing List Is Now Better!

DR. DALEY has taken his best selling mailing list and made it even better! This version has
been totally revised to increase the reliability of the files and make it even easier to operate.
Several new features have been added:

Goof-proof input routine. Eliminates the irritating results of accidentally pressing
some cursor control keys. This is a machine code routine so it is as fast as you are!
BONUS—Auto repeat on all keys!

Interface to allow output of the entire mailing list or virtually ANY subset to WORD-
PRO III and WORDPRO IV format files so you can use these to generate personal-
ized form letters. YOU can format the structure of this output!

Routines to merge files and to minimize the number of duplicate entries in a file.
More machine code routines to speed up processing.

In addition you have the same powerful file formatting options where YOU can

determine the structure of the files. YOU can format your label output with up to 11
lines per label and from 1 to 8 (yes EIGHT) labels per line.

This system is completely menu driven. It includes 100 pages of user documentation. This
documentation is for the end user and is not padded with listings, flow charts, and other such
extraneous material.

This program will be available for a short time at the introductory price of $159.95. It is
available for the 32K PET and CBM 3000, 4000 and 8000 series computers. You can order
through your dealer or directly from us. We will accept VISA or MASTERCARD or your check
or money order. Overseas orders include 10% to cover shipping.

Charge to
your master charge VISA
e e

DR. DALEY’S Software

425 Grove Avenue, Berrien Springs, MI 49103
Phone (616) 471-5514
Sunday - Thursday noon to 9 p.m., Eastern Time
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Keyword

Charles Brannon

Greensboro, NC

KEYWORD is another in a family of labor-saving
programs. As with KEYPRINT, the mere touch of
one key does a lot.

The purpose of KEYWORD is to save typing
time. When you type any shifted letter of the al-
phabet, a whole BASIC word (or keyword) is in-
serted at the cursor position. For example, when
you type SHIFT-A, the word PRINT is spelled out
instantly. SHIFT-P will give you POKE, another
commonly-used command. There are 26 letters, so
you can access 26 ke} words. These keywords are
found in a 26-byte “dictionary” in memory. I have
defined the 26 keys as the most commonly used
BASIC keywords, in a mnemonic (easily learned)
arrangement. However, you can redefine the
dictionary to supply your favorite set of keywords.
When using the 4.0 version, for example, you may
want to define several keys as disk commands,
giving you a clear, easy DOS SUPPORT.

On to application ... KEYWORD will work on
either the Upgrade R()!\’I or 4.0 ROM with any
memory size. You load it and lock it into memory
with the supphed BASIC program. Then you can
either activate or deactivate it with a single SYS
command. The last five lines of DATA statements
are the tokens that correspond to each letter of the
alphabet. If you change them before running the
program, KEYWORD will then have a different
dictionary. You can have several versions of KEY-
WORD on disk or tape to suit your needs. More on
how you can do this later.

Be very careful when entering the KEYWORD
loader program. It reads the numbers in the DATA
statements, which are the decimal equivalents of
6502 machine language code. The 6502 will not
tolerate mistakes; one typo and it crashes, so do
your best to type it in chumtcl\ For insurance, be
sure to save it on tape or disk before using it. Then
you can re-LOAD it and proofread it. What the
BASIC program does is:

1) Find the top of memory
2) Reduce BASIC’s top-of-memory pointer
by one page (256 bytes)
3) Place KEYWORD at the top of memory
4) Make corrections due to relocation
5) Correct, if necessary, for Upgrade ROM
(3.0) BASIC
6) Display the ON/OFF address and TABLE
address
7) Return control back to you!
When the program displays the addresses,
write them down for further reference. The first
one displayed is ON/OFF. When you SYS to it, it

will “activate” KEYWORD, or it KEYWORD is
already activated, it will turn it off. The second
number is the starting address of the token table.
If you didn’t change the DATA statements, you
can use POKE to change any of the 26 tokens in
the dictionary. What the he ck is a token? A token is
asingle character that represents an entire keyword.
BASIC stores its programs in tokenized format,
and you can see what an incredible memory-saver
this is. PRINT condenses down into a single char-
acter, whose ASCII value is 153. The first byte in
the token table is 153, and the first of 26 keys is the
letter A. That's why SHIFT-A gives you PRIN'T,
and that’s the secret to lengmg the library. Just
change any of the 26 numbers in the last four
DATA lines to the tokens you want to substitute.
Remember to save your modified version. Included
at the end of this article is a list of the tokens and
their matching keywords.

Finally, some more advanced programming
issues need to be mentioned. Like KEYPRINT, the
first thing KEYWORD does is “activate” itself by
changing the IRQ vector at $90-$91 to point to the
KEYWORD handler routine. This section handles
the input. KEYWORD checks location $D9 (ASCII
value of last key pressed) for the range of shifted A
to shifted Z, and skips out if not found. It then
converts this value to a number from zero to 25
and uses it as an index to look up the proper token
in the TOKEN TABLE. Finally, it uses a modified
version of BASIC’s LIST routine to “un-crunch”
the token into its expanded form and insert these
ASCII characters into the keyboard buffer, where
they’ll be treated as keystrokes and typed out by
BASIC just as if the user had typed them. Note
that the first character in the buffer must be ASCII
20 (delete) in order to erase the shifted character

that appears on the screen.
Table 1.
A = PRINT N = HNEKXT
B = PEEK 0 = OPEN
C = PRINT# P = POKE
D = CMD & = CLOSE
£ = INPUT#H R = RUN
F' = "EOR S = SAVE
G = GOTO T = THEHM
H = LEFT# U = RND
I = INPUT Y = VERIFY
J = GET W = LORD
K = RERD X = SAVE
L = LIST Y = GOSUB
M = TAB( Z = 8Y§
Table 2.
END - 128 AHD - 175
FOR =25 OR - 176
NEXT - 1386 > = 177
DATA =131 = - 178
INPUT# - 132 g =179
INPUT - 133 SGH - 186



JUST PLUG IT IN

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.

$125% us)

($150.00 Canadian)

Add $3.00 shipping to all
points outside Canada.

@ Master Charge and s

VISA accepted. s

Village by the Grange
71 McCaul Street

Toronto, Ontario
INCLUOED S
(416) 596-1405

ASERT yourself... with CFI's new Database Retrieval System

WHO CAN USE ASERT?

libraries 7, schools
personnel departments o employment agencies

: - 4

dating services WS accountants

ANY BUSINESS THAT KEEPS RECORDS CAN USE ASERT TO:

e (reate up to 21 fields per record e Search & retrieve on any combination of 90 searchwords
e Restructure fields at any time e Search with MUST HAVE, MAY NOT HAVE and OPTIONAL operators
e Sort on any field at any time e Print out hardcopy including labels
e Use FREE-TEXT area for comments e Qutput to any word processor
e Create up to 90 searchwords e Compile summary statistics

e Maintain 1900 records per disk with “virtual” 5K record length

ASERT — Aid for Search & Retrieval of Text — $495 complete
For the 8032 CBM and 8050 disk drive — Commodore Approved Software

OTHER CFl SOFTWARE
Federal Income Tax Preparation System* ALL CFI SOFTWARE AVAILABLE
Personal Tax Calculator* from your local Commodore dealer
Emergency Control Program* or direct from CFl
VIC Animation Tutorial

*Distributed for CFl under the Commodore label

CFl . .. computer solutions, 875 West End Ave., New York, NY 10025
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DIM - 134 INT - 181 360 PRINT"ON/OFF: SYS r";BASE
EEARD - 135 ABS - 182 370 PRINT"VYTABLE AT: r";BASE+138
LET - 136 USR - 183 388 END
GOTO = 437 FRE - 184 399 HI=INT(AD/256) : LO=AD-256*HI: RETURN
RUN - 138 FOS - 185 40¢ DATA 120, 165, 144, 72, 165, 145
IF =139 SER - 186 41¢ DATA 72, 173, 35, 32, 208, 2
RESTORE - 148 RND — 187 420 DATA 169, 37, 133, 144, 173, 36
GOSUEL & = 14 LOG - 188 43¢ DATA 32, 208, 2, 169, 32, 133
RETURH - 142 EXP - 189 440 DATA 145, 104, 141, 36, 32, 104
REM = 143 cos - 190 45¢ DATA 141, 35, 32, 88, 96, 0
STOP - 144 SIN =~ 191 460 DATA @, 72, 138, 72, 152, 72
OH - 145 TAM - 199 470 DATA 165, 217, 201, 193, 144, 82
NAIT ~ 146 ATH - 193 480 DATA 201, 219, 176, 78, 56, 233
LOAD - 147 PEEK - 194 499 DATA 193, 178, 189, 138, 32, 162
SAVE - 148 LEM - 195 500 DATA @, 134, 158, 178, 166, 178
YERIFY - 149 STR$ - 196 518 DATA 132, 31, 166, 176, 132, 32
DEF - 150 VAL - 197 520 DATA 160, @, 10, 246, 16, 202
POKE - 151 ASC - 198 53¢ DATA 16, 12, 238, 31, 208, 2
PRINT# - 152 CHR$ - 199 540 DATA 230, 32, 177, 31, 16, 246
PRINT - 153 LEFT$ - 200 550 DATA 48, 241, 200, 177, 31, 48
CONT - 154 RIGHT$ - 2681 560 DATA 17, 8, 142, 164, 32, 230
LIST - 155 MID$ - 282 578 DATA 158, 166, 158, 157, 111, 2
CLR - 156 GO - 2083 580 DATA 174, 164, 32, 48, 208, 234
CHMD - 157 Following are 4.8 Disk 590 DATA 236, 158, 166, 158, 41, 127
sYs - 158 BASIC Commands: 608 DATA 157, 111, 2, 169, 20, 141
OFEN - 159 COMCAT - 204 61¢ DATA 111, 2, 238, 158, 104, 168
CLGSE - 168 DOPEM - 205 620 DATA 104, 176, 104, 76, 85, 228
GET - 161 FECORD - 286 630 REM * KEYWORD TOKEN LIBRARY HERE:*
NEW - 162 HERDER - 207 640 DATA 153,194,152,157,132,129
TABC = 163 COLLECT - 208 650 DATA 137,200,133,161,135,155
TO - 164 BACKUP - 289 660 DATA 163,136,159,151,168,138
FN - 165 COPY - 210 670 DATA 148,167,187,149,147,148
SPC( - 166 APPEND =354 680 DATA 141,158,0
THEH - 167 DSAVE - 212 READY. (©)
NOT - 168 DLOAD — 213
STEP - 169 CATALOG - 214

at - 170 RENAME = 515

- - 171 SCRATCH - 216

¥ ~ 172 DIRECTORY - 217 DRAGON CHASE

7 = 473

I - 174 FOR PET USERS
106 REM KEYWORD LOADER BATTLE THE FIERCE DRAGON
114 POKE 53,PEEK(53)—1:CLR
120 BASE=PEEK (52)+256*PEEK(53) WHILE ESCAPING FROM
139 PRINT"RPATIENCE..."
140 FOR I=8 TO 164:READ A:POKE BASE+I,A: THE TREACHEROUS MAZE!

-ANEXT I

150 REM RELOCATION ADJUSTMENTS ExciTing REAL TIME AcTION

168 AD=BASE+37:GOSUB390

17¢ PORE BASE+13,LO

180 POKE BASE+22,HI $6.95 CASSETTE
196 AD=BASE+138:GOSUB398

200 POKE BASE+57,LO:POKE BASE+58,HI

210 AD=BASE+164:GOSUB390 MORE GAMES AVAILABLE
220 POKE BASE+99,LO:POKE BASE+106,HI
230 POKE BASE+169,LO0:POKE BASE+11@,HI SEND FOR FREE

250 POKE BASE+8,LO:POKE BASE+9,HI
260 AD=BASE+36:GOSUB398

270 POKE BASE+17,LO:POKE BASE+18,HI
288 IF PEEK(50003)=168 THEN 350

290 REM CONVERSIONS FOR 3.0 BASIC
300 POKE BASE+65,146

319 POKE BASE+69,192

320 POKE BASE+136,46

330 POKE BASE+137,230

340 PRINT"f*** KEYWORD 3.8 ***}":GOT0360
35¢ PRINT"A*** KEYWORD 4.0 ***¢"

PRECISION SOFTWARE
53 MunrOE RoAD
LexineTON, MA 02173
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McTerm

Telecommunications
For The Commodore

*Your Commodare computer becomes a very intelligent terminal.
Operates with a modem over ordinary telephone lines.

*Let’s you use the power and memory of distant mainframe
computers. Write programs on your micro, run them on the big
ones.

*Access giant data bases all over the world

*Tune into Micranet or the "Source” for up to the minute news,
sports, weather, stock market reports, electronic mail airline reser-
vations, games, etc.

*Automatically record all or any part of your transmissions onto disc
or printer.

*Save time and money when you store your data cn disk and send it
in batch. No more slow on-line data entry. Transfers programs,
sequential data, or WordPro files.

*Sends and receives on the PET much faster than anything else on
the market -- up to 1200 baud.

*Customize McTerm to meet your needs: have a number of stores
that need to communicate? Link them with McTerm.

*Autodial/auto answer available as option.

***** Only $195 complete *****

Features:

*Baud selection from 75 to 1200

*Full and half duplex, local echo

*Supports odd, even, and mark parity

*CRC, error checking for transfers between PETS
*Works with 3.0 or 4.0 Basic, 1.0 0r 2.0 DOS, 40 or
80 col. computers, 2040, 4040, or 8050 disk drives.
*Works with most R$-232 modems

YES! SEND ME THE FOLLOWING:
[IComplete McTerm Communications package with pro-
gram, ROM, cable and manual. |'ve enclosed $195.00.
Disk drive? (12040 [ 18050
Basic Version? (4.0 [other
[1$end more information on McTerm.

Name

Address

AADISON
OMPUTER

*** Call for info on communications for the VIC ***

Zip

1825 Monroe Street
Madison, W1 53711
(608)255-5552
Dealer Inquiries Welcome

r

Computer?

Not from Commodore!

So why should the desk look like wood? A pleasant
cream and charcoal trimmed desk looks so much better
with Commodore systems. One look and you'll see.
Interlink desks are right. By design.

The specifications only confirm the obvious:

eCream and charcoal
color beautifully matches
the Commodore hardware
and blends with your
decor.

sAn ideal 710 mm (28")
keyboard height yet no
bumping knees because a
clever cutout recesses the
computer into the desk-
top.

*High pressure laminate
on both sides of a solid
core for lasting beauty
and strength.
eElectrostatically applied
baked enamel finish on
welded steel legs—no
cheap lacquer job here.

«T-molding and rounded
corners make a handsome
finish on a durable edge
that won't chip.

eKnocked down for safe,
inexpensive shipment.
sPatented slip joints for
quick easy assembly.

eLeveling glides for
uneven floors.
*Room enough for a

Commodore printer on the
desk, yet fits into nearly
any den or office niche—
H: 660 mm (26") W: 1170
mm (46"") D: 660 mm (26"").
eMatching printer stand
available with slot for
bottom feeding.

In short, as Commodore dealers, we won't settle for
anything that looks good only in the catalog! Our
customers won't let us. They don't buy pictures. And
neither should you. This is why we will let you use one of
our desks for a week and then decide. If for any reason
you don’t like it, just return it in good condition for a

cheerful refund.

r--------------------ﬁ

If your Commodore dealer doesn't carry our desks yet,
send a check for and we will ship your desk freight
paid!

Name

Address

City St Zip

Interlink, Inc., Box 134, Berrien Springs, MI 49103
Master Charge and Visa welcome. Call our order line:
616-473-3103

------------_-------J
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CBM/PET
Loading,

Chaining, and
Overlaying

Jim Butterfield
Toronto, Canada

It can be useful for a Basic program to load in
another program. For example, if you are writing

an ambitious program and you run out of memory,

you could build your program In two or more
parts. Each part loads in the next one and your
program will run even though there isn’t enouqh
memory for the whole thing at one time. This
technique is called “chaining” — each part chains
to the next.

Then again, you might have a series of pro-
grams to do various types of work, and use a menu
program to ask the user to select which job he
wants done. The menu program will then load in
the program needed to do the work. This is not
called chaining — each new program stands by
itself and doesn’t logically connect to a previous
part. It can be called “Loading by Program.”

Finally, there’s a need to leave the existing
program in place, but to bring information into
memory that supplements the program. For
e‘mmple machine language coding might be
brought in to do a certain job; when the job is
done, a new machine language program might be
loaded into the same memory slot ... and all the
time the controlling Basic program remains undis-
turbed. Similarly, you can load screen memory
with information duectl\ from disk. The technique
is called “overlay” — new data goes where old data
used to be.

Chaining

The PET is very well adapted to program chaining.
Each program module can load in the next and
keep going. No variables are lost and the new
program module runs from the first statement.

It’s easy to do. If your program has finished its
particular job, and wants to bring in part two of the
program stored on disk and called “PART2", just
code:

870 LOAD “PART2”,8

Part two will load and start running from the
first statement. It will be a true program continua-
tion since your variables are preserved.

[mportant precautions: No program in the
chained sequence must be bigger than the first
program. Any defined functions (DEF FNX..)

must be redefined as each new program is brought
in. DATA statements are brought in fresh with
each program module, of course. Strings which are
fixed in the program must be redefined in each
module. A fixed string is one that is given com-
pletely within the program: H$ ="HELLO” pro-
duces H$ as a fixed string which must be defined
again upon chaining; INPUT Y$orzZ$=
“HELLO”+“THERE” produces Y$ and Z$ as
computed strings which will be carried through
chaining without the need for redefinition.

Chaining can also be done from cassette tape.
The same rules apply and the chaining line would
read: 870 LOAD “PART2".

Chaining Example

Try this simple example of program chaining.
This program calculates a series of square roots (in
part 1) and then prints them (in part 2).

100 DIM X(20)

110 FORJ=1TO 20

120 X(J)=SQR(J)

130 NEXT ]

140 REM XXXXXXXXXXXXXXXX

150 REM XXXXXXXXXXXXXXXX

160 LOAD “ROOTPRINT”,8
Type in the above program and save it under the
name ROOTCALC. The REM statements seem
odd; they are there to make sure that this first
program is longer than the second part.

Now we're ready for the second program.
Type NEW and enter:

100 FORK=31to15

110 PRINT K, X(K)

120 NEXTK

130 END
Save this one with name ROOTPRINT. Now we're
ready to go.

Load the first program (ROOTCALC) and
type RUN. There will be a pause while the twenty
square roots are calculated, and then you'll see the
second program being loaded. The table will be
printed, and the program will stop. If you LIST,
you'll see that ROOTPRINT is there.

Loading From Programs

When you want a program to load another program
— not as a continuation but as a fresh start — you’ll
be tempted to use chaining anyway. It works very
neatly and is easy to code. And it doesn’t really
matter if there are some variables left over from
the previous program.

This will work well, but there are a few things
you should watch closely. Remember that chaining
insists that your first program is as large or larger
than any other to be loaded — the first program
allocates memory space for all the others. Watch
out for array dimensioning: you should set up all
your arrays in your first, initializing program or
you may bomb out on a REDIM'D ARRAY error.
And remember that with this method, you can't
assume that all variables are zero when the program



EPROM PROGRAMMER

No fuss just plug

SELECT-A-ROM

in an do your own , -

EPROMS.

PROGRAM SELECT I A = ROM
COPY For the Commodore PET/CBM
VERIFY

With one rotary switch select 1 to 6 separate
ROMS or EPROMS, without damaging your
computer board or rom pins. Now you can
use

Wordpro, Toolkit, Visicale, Eproms

as 2716’s or 2532’s etc.

Program you own single 5V supply
EPROMS like 2716, 2532. Plugs
directly into PET/CBM. Nothing else
to buy completely assembled and

tested including software. $195.00 Assembled $80.00
ALSO EPROMS 2716 — $12.50 Each Kit $45.00
2532 — $28.00 Each ROM SWITCH

A switch between old basic 2.0 and new 4.0

= basic ROMS. Now you can utilize your
SHIPPING ADD $5.00 computer with new and old software.

MRJ $125.00

7951 No. 4 Road, Richmond, B.C. VISA ORDERS — PHONE

Canada, VBY 2T4
; 604 - = 604) 273-3416 —
Telephone (604) 273-3651 (604)7273-5651 JORN (604)107Cs2 N
(604) 325-1122 — STAN

Progress  HARDWARE, SOFTWARE, PERIPHERALS
: CALL (916) 722-2208
D Call for price on...Commodore Computers, BEC Software
Epson and TEC and Tally Printers
—
| ee— RS232 Serial On ONE Board

MFS-2 IEEE-488 T
FS-2 1EEE488 To < /oo Buy adding parts

New Hardware The MFS-2is addressable, fully 488 compatible, can mount insidethe Commodore
8032, anywhere on the bus, or on the printer. Has an instruction book. Comes as a

Sacramento, GA kit or factory assembled and tested.

(916) 722-2208 Price
8 Bit Parallel Kit 58.00 Tested 69
.\‘\\ RS232 Kit 69.9 Tested 82
D)
e (cables not included)
@ S

e ¥ : :
O File Cabinet 1.2 by Mike Kouri, an excellent data base with 24 pages of documentation,
user defined files, can interface with word pro files. Does print labels and make mail or any
kind of list. Has the fastest sort in microcomputing and uses very little ram.

New Software $65 per copy

Business Check Book: Lets you know where your money came from and went. Prints
several reports. This program does not work forinventory but is made for service business.

In Sacramento it's Progress Computers for Commodore Equipment
6962 Sunrise Blvd., Citrus Heights, CA 95610 (916) 722-2208
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starts; you'll have to set them yourself.

If you'd rather do a true load — bringing in
the next program and starting over — there are
two methods you can use. :

Method one uses the “dynamic keyboard”
technique. You know that everything would be OK
if you typed in your LOAD command and pressed
RETURN ... so that's what you have the PET do.
To load a disk program called WORK, you would
code:

840 X$=CHR$(34)

850 PRINT “[clear, down3] LOAD*;X$;

“WORK”;X$;,8’

860 PRINT “[down4] RUN [home]”

870 POKE 623,13:POKE 624,13:POKE 158,2

880 END

Note that we are usmq cursor movements
here: on line 850, screen-clear followed by three
cursor-downs; on line 860, four cursor-downs and
later cursor-home. We are writing the LOAD and
RUN instructions carefully onto the screen, and
then forcing them to be executed by stuffing a
Couple of RETURN keystrokes into the keyboard
input buffer.

The same techniques will work with cassette
tape (change “,8” to *,1” in line 850). If you have
Original ROM Basic, line 870 must change to:
POKE 527,13:PORE 528,13:POKE 525,2,

Method two starts off with conventional
chaining. The first statement in the newly loaded
program is:

POKE 42,PEEK(201):POKE 43,PEEK(202):CLR
On Original ROMs, use:

X1=PEEK(229):X2 =PEEK(230):POKE 124,X1:

POKE 125,X2

Overlays

If a Basic program wants to load memory with data
or programs, and these programs are so located
that they won't interfere with Basic, the technique
is called overlaying.

Normal chaining methods will do the trick
nicely, with one minor exception: the BASIC
program will go back to its first statement. This
seems odd, but it’s for a logical reason: the inter-
preter, seeing a LOAD, assumes that the BASIC
program might be changed; on the assumption
that a new program is in there, it starts executing
from the beginning.

How do you handle this? Your program is
zipping along at line 600, say, and decides to load
in a piece of machine code; suddenly, you're back
at the start.

The method is simple. As your first line of
code, write something like:

10 ON ZGOTO 610
Now: when the program really starts, Z will be zero
and you'll drop through this first line and continue
with your program. But at line 600, you'll code:
Z=1:LOAD “WHATEVER” ... and even though
you'll go back to the start, line 10 will zip you right

back to your working program at line 610 because
of the value of Z. When you have multiple overlays,
your first line will start to look like:

10 ON Z GOTO 610, 840, 1050, 1370

It's easy. By the way, be sure to check Lhal you
are loading your over l‘ns into “safe memory.”
Cassette buffers are often fair ly safe; if you use
high memory, don’t forget to adjust your top-of-
memory pointers to protect your overlay programs.

Conclusion

Yes, you can run a 300K program on an 8K machine
with overlays. It may take quite a bit of work to
arrange it all, but the techniques are in place and
waltmg for you. Copyright © 1981 Jim Butterfield (@

QUALITY SOFTWARE
For The Commodore Pet

DISK CATALOBER (16, 32K) * cevrrererevrinnnnrnnn. $19.95
DISK UTILITY PAC (16, 32K)* wuveervrreeernnnsrenne $34.95

Disk cotcloger and disk restore

* Specify 3.0, 4.0 (40 col), 4.0 (80 col)
32K SlHULATED DISK {for tape based systems) $12.95

Fill 32K with basic programs
Built-in directory will allow immediate
execution of any program

Entire librory con be soved to tope

Send for Software Catalog, or order from:

CompuSoft, Inc.
P.0. BOX 997 - TROY, MI 48099

IEEE-488 BUS
SYSTEM BUILDING BLOCKS

For Commodore PET/CBM and other computers...

TNW-2000

TNW 1000 Serlal Interface' $129
TNW- 2000 serial Interface $229

1 chan Ut anc

TNW-232D Dual S_gnql Inleffﬁcqe«f.'?@?
TNW-103

Telephone Modem $389

ar fial Use with DAA

PTERM: yram tha nto a lerminal
U with TNW.2( or TNW 103)
SWAP: Allows rograms in PET

them in any order
PAN: A s ited electronic mail program
use with TNW-103)

Write or call for information today:

PLUS Mos! popular computers
disks. printers. etc

TNW Corporation
3351 Hancock Street
San Diego CA 392110

(714) 225-1040
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ECX GCOMPUTER CO.

Specialists in Commodore Equipment And Peripherals

**** NEW....NEW....NEW....NEW....NEW ****

* MX-232 CBM/PET T0 RS-232C INTERFACE:
Low cost, bidirectional, 50 to 19.200 baud rate. full modem controls.
parity, allows for two RS-232C CBM ports, installs easily inside
CBM: $149.95

* SX-232, CBM/PET RS-232C MODEM SOFTWARE:
For above CBM to RS-232C interface and standard RS-232C
modem, works with Source Micronet CBM to disk CBM to
CBM: $49.95

* MX-910 CBM/PET RAM/ROM:
Allows multi ROM protected programs using the same socket to be
put onto diskette cassette, no need to insert protect ROM in socket
after initial load, eliminates need for ROM switch box, write protect
in software, decoded for dual ROM socket usage, 4K expandable
to BK, easy internal CBM installation: $119.95

*C101 IEEE-488/PET TO CENTRONICS PARALLEL INTERFACE:

New low cosl, includes IEEE-488 and Parallel Cables, works on all
CBM with Spinwriters, Starwriters, etc.: $129.95
* MX-301 CBM/PET CB2 ZOUND:
Low cost internal CBM sound music, makes a #2001 or #4001
sound like a #8032: $16.95
* MX-902 CBM/PET/VIC CASSETTE ZOUND:
Hear programs loading. finds the program easily, internal
sound: $16.95
* SX-100 |EEE-488/PET MODEM SOFTWARE:
Best 8010 modem software, by 8010 developer. all features
of SX232: $49.95
* MX-200 IEEE-488/PET PARITY MODEM/SOFTWARE:
Talk to a host computer requiring parity. all features of
SX232: $399.95
* G102 IEEE-488/PET WATANABE PLOTTER INTERFACE:
For fast IEEE-488 plotting: $295.00

ECX COMPUTER COMPANY
2678 NORTH MAIN ST. #6
WALNUT CREEK. CA. 94596
(415) 944-9277

Programs for Commodore’s PET®

Present this ad from COMPUTE! and receive $2 off your purchase

price. Valid at your local dealer or when ordered direct.
* PROFESSIONAL TOOLS

* Business Researcher. .. ................. (16k) $50

* ANAVOD Navigator. . . .......... (16k) $30 (8k) 5§25

* Education Pack (High 5chool). . ................. $15
* DISK BOWLING SYSTEM

¢ |eagtiebowl=2d . ol ot 0 S et (Disk 32k) 5145

& ArchiVEBOW! .. ooi i 5 ot i vl Sreielens (for above) §40

® leaguebowl-12: v v v v 5 ewin s s (Cass. 16k) 540

® Tournamentbowl. . . .............. (Cass. 8k)  $30
e HOME & OFFICE

* Deluxe Address (16k)$40 ® |nventory. ... .... $20

* Home Address. .. .. $25 U3 TaTeT o] irdimrteny coie =i $20

* Grocery Mart. . ... .. $15 ® Dinner's Onl. . .. .. $15
® GAMES & SIMULATIONS

SIMANSIONL « e sl s $15 ® Fur Trapper...... $15

® Museum! . . ....... $15 ® High Seas....... $45

® Pentagon! . ....... $15
Send for free catalog!

S
HARRY H. BRILEY
P.O. Box 2913
Livermore, CA 94550
(415) 455-9139

Dealers: Letterhead inquiries invited. Photocopies of this ad are NOT valid coupons. One
coupon per purchase. This coupon moy be redeemed for face value plus 15* for handling
if it wos received from customer upon purchase of one of the obove programs. Offer void
where restricted by law

Big power

small package.

Products for PET/CBM computers only.

MACHINE LANGUARGE UTILITY-PAC 1.2R

ROM  BASED FIRMWARE INCLUDES 43 COMMANDS TO
ENHANCE USE OF YOUR COMPUTER INCLUDING DOS!
INCLUDES ASSEMBLER., DISSASSEMBLER., HUNT MEMORY.
QUICK TRACE, COMPARE MEMORY., TRANSFER MEMORY.
RELOCATOR. WALK CODE., INTEGRATE MEMORY, VIDECO
SCREEN DUMP TO PRINTER IN STANDARD OR EMHANWCED
FORM, FILL MEMORY, FAST TYPE CODE ENTRY. HEX TQ
DECIMARL AND ASCII CONVERSIONS & WYISE VERSH!
MOST FUNCTIONS TO SCREEN OR PRINTER. MAKES
HANDLING  AND UNDERSTANDING OF MACHINE COLE
PROGRAMMING EARSIER. ALSO INCLUDED ARE THESE
PROGRAMS ACCESSIBLE FROM BASIC. REY. FRINT -
DOS - SCREEW DUMP - ENHANCED SCREEN DUMF -
RE/NEW - RUTO REPERT - DISK APPEND - REY.SCREEN
- DISPLAY. AVAILABLE FOR 3.@ ROMS AT LOCATICN
HEX $RGGB, FOR 4.8 ROMS AT HEX $90@@ OR HEX
$A808. SPECIFY. MANUAL INCLUDED. WE ARCCEFT VYISA
AND MRSTER-CHARGE. ORDER FOR 2@ DAY FREE TRIAL.
DOES NOT LOWER USER MEMORY. A MUST FOR HEW (R
ADYANCED PROGRAMMERS ALIKE!

4K ROM FOR 3.0 (SA000) OR ($S9000) . $79.95 S$2S&H
4K ROM FOR 4.0 (SA000) OR ($3000) . $79.95 S2S&H

BRASIC UTILITIES 4.0

THIS 4K ROM CONTRINS 13 COMMANDS FOR BRSIC
PROGRAMMING. INCLUDED ARE AUTO - RENUMBER
DELETE - FIND - APPEND (TRFE> - DUMP - HELF
TRACE - STEP - OFF - REY. FRINT - D.0.S.
SCREEN DUMP - ENHANCED SCREEN DUMP - RE/NEMW
AUTO REPERT - APPEND (DISK) - REVY.SCREEN
DISPLAY. MANUAL INCLUDED. THIS ROM IS LOCATED
AT HEX $908@. THESE PROGRAMS DO NOT LOWER USER
AYAILABLE MEMORY. & MWILL GREATLY EMHANCE YOUR
PROGRAMMING ABILITY!

4K ROM IS... ... $79.95 + $2 S&H
2K ROM WA/FIRST 18 COMMANDS IS....$39.595 + $2 S&H

PLERSE SPECIFY WHICH ROM SET YOU HARVE,

COMPETITIVE
SOFTWARE

21650 Maple Glen Drive
Edwardsburg, MI 49112

SEND $1.00,
GET CATALOG
& $5.00 OFF
OF THE NEXT
PURCHASE! ! !
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Converting Pet
BASIC Programs
To ASCII Files

Harvey B. Herman
Department of Chemistry
University of North Carolina
at Greensboro
Greensboro, NC 27412

Why A Terminal?

If one reads the ads in COMPUTE! and other
hobbyist magazines you are sure to note a few
which purport to convert a personal computer into
a terminal. You may have wondered why anyone
would want to communicate with a remote com-
puter after spending so much for a stand-alone
system. Well there can be advantages. Calling up a
service, like The Source or CompuServe will allow
you to get current information about Commodore
stock (down as I write this) or about a late breaking
news bulletin from the AP wire (trouble in Poland
today). Calling up a big mainframe at work to
make corrections on an errant statistical program
will save a round trip and whatever gas that takes.
A little reflection will enable you to come up with
additional advantages.

Down-Loading

I recently discussed (COMPUTE!, Vol. I, Issue 6,
1980) one of my frequent uses of PET as a terminal.
The operation described in “Converting ASCII
Files to PET BASIC”, is sometimes called down-
loading, that is, transferring a program saved on a
large remote computer to a small one. What I did
was establish contact with a remote computer using
a modified PET terminal program. I then listed a
BASIC program (written on the remote computer)
on the screen while simultaneously saving the
received ASCII characters to a reserved area in
high memory. Contact with the remote computer
was broken and a PE'T BASIC program (called
ASCII) loaded and run normally. This program
converted the saved ASCII file into a PET BASIC
program which was then available for use on

the PET.

Up-Loading

The opposite procedure is also very helpful. This
process converting a PET BASIC program into an
ASCII file and transferring this file to a remote
computer using a terminal program, can be called
up-loading. It works like this. First, load any PET
BASIC program normally. Append (using TOOL-

KI'T or the like) the BASIC program Disinterpreter,
the listing of which is given in this article. Run the
disinterpreter program (RUN 63000) whose
function is to make an ASCII file in high memory
of the first BASIC program loaded. Fin: ly, load
the terminal program, establish contact with the
remote computer and transmit the ASCII file to it.
Editing can be done “on the fly” with the disinter-
preter program or by a text-editor on the big
machine. Up-loading (or down- Ioa(linq for that
matter) saves a lot of time retyping BASIC pro-
grams for use on other machines. For example, |
have had little trouble converting PET BASIC
programs to work on a DEC VAX-11/780 machine
(watch RIGHTS$, however).

Program Disinterpreter
The program which makes an ASCII file (Disinter-
preter) is a much expanded version of a preliminary
one described in PET User's Notes (Vol. 1, issue 3).
The program as listed is for “old” ROMs (version
2) but changes required for “upgrade” ROMs
(version 2) are indicated (tested briefly). It can be
difficult to follow a program written by someone
else (an understatement). I have included remarks
to help make the task easier. It will also be helpful
for novices to review how PET programs are
stored in memory (see PET User Manual, for
example).
A number of points in the program need

further elaboration:

1. This program was designed to be appended to
programs which may or may not have data state-
ments. Since PET BASIC does not have a RES-
TORE line number it was necessary to use a trick
in lines 63190 to 63220. A unique data string (‘end
of data’) was defined which stopped a dummy read
loop. The data statement pointer was now posi-
tioned correctly for reading BASIC keywords into
an array.

2. My intention was to send the ASCII files to
VAX-11/780 mainframe. Several places in the
program are specific for that application. For
example, I could not use PET cursor controls in a
VAX program so a space was substituted (line
63280 and lines 63330 to 63350) for cursor controls
and unused tokens. A cursor control may be
indicated if the quote mode flag is set (F = +1)
and the peeked number is less than 32 or greater
than 127. The program was not intended to be
used in applications that have extensive graphics
use but lower case will come out correctly with the
original character generator ROM. I also substi-
tuted INPUT for GET as a BASIC keyword (see
line 63690).

3. Old ROM/New ROM changes are given in lines
63150 to 63160 and 63380 to 63390. Also, add one
more keyword (‘GO’) after MIDS$ in line 63730 and
change 202 to 203 to 204 in lines 63310 and 63340,
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OMNIFILE CBM or TRS-80 $30

Omnifile is a versatile, in-memory database program with sorting, formatting, and computational features.
Records can be entered, edited, and processed with a single letter command. Omnifile applications include
inventory records, mailing lists, sales journals and collection lists. Records can be stored on the Commodre floppy
disks or on the tape cassette. Omnifile uses approximately 6k of RAM memory. Up to 500 records can be contained
inmemory ina 32k CBM at any time. Multiple files are easily accessed from disk or tape. ltems can be sorted, moved,
inserted and reformatted. Calculations can be made and totals can be printed. The Omnifile package includes the
program with sample data, listing and manual, and will operate on the large keyboard Commodore PET or CBM
computers with at least 16k memory. Also available on diskette for $36. An abbreviated version, Data Logger,
requiring only 1k of RAM is available on cassette for $15.

GENERAL LEDGER/PERSONAL LEDGER CBM or TRS-80 $30

General Ledger is a complete double entry bookkeeping system with provisions for budgeting and keeping
records of income, deductible and non-deductible expenses, assets and liabilities. Simple interactive features allow
entering transactions, adding or editing accounts, and printing of a detailed income statement and balance sheets.
Data can be stored on the Commodore floppy disks or cassette. General Ledger occupies about 6.2k of RAM
memory, allowing approximately 200 accounts on a 16k machine. Transaction files can be accessed by our Omnifile
database program for complete analysis, sorting by date, account number, etc. The General Ledger program will
operate on the new Commodore PET or CBM microcomputer systems and comes with sample data, listing, and
manual. Also available on diskette for $36. An abbreviated version allowing about 35 accounts ona 1.0 or 2.0 BASIC
8k PET is available on cassette for $20.

EXPLORE CBM $15

Inspired by the computerized fantasy simulation “Adventure,” Explore isa conversational program which operates
on the Commodore PET with only 8k bytes of memory. Explore contains four adventures in which you operate a
computerized tank, hunt treasure in a magic cave, explore the mall in Washington D.C., and survive in a haunted
castle. Explore package includes introduction, five data files, and complete manual. Available from Channel Data
Systems on cassette for $15. Indication of old or new ROMs is requested.

CHANNEL DATA BOOK for PET CcBM $20

A complete hardware and software reference service listing descriptions for over 1400 software programs and
over 200 peripheral devices for PET. Also includes an information sources section, and addresses for Commodore
Dealersin the USA and Canada, Commodore Vendors, and PET user groups. Designed to organize documentation,
newsletters, listings, and other user selected information in an attractive 3-ring binder.

ACCESSORIES

PORT NOISE COMPLETE Speaker-amplifier for Commodore PET or CBM with connector (M & N pin) all
ready to plug in—$20.

IEEE/USER PORT CONNECTOR 24 pin connector. With backshell—$7. Without backshell—$4.

C-10 TAPE CASSETTES High quality AGFA tape with screw type case. $10/10 or $75/100.

Cash, Checks, Money Orders, VISA, Mastercharge
Add $2 shipping for each order—COD-$3.50
For foreign orders please inquire for pricing

\ CHANNEL DATA SYSTEMS )

4141 State Street Santa Barbara, CA 93110 805-964-6695
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respectively. I made these changes on an 8K PET 63300 FOR I=32 TO 127:DS$(I)=CHRS(I):
with upgrade ROMs and the original character i "NIEQXT_iz -
generator ROM, and the program passed a short g igs ( %L "8“225%1) +§E{}DNE;£.I)I
test. -REM SPACES FOR VAX
4. As a convenience to the user I calculated the 63320 C$(127+50)=">" ;C$(127+51) ="=":
memory location in hex of the last byte (zero) sent :Si}((127+52)= <":REM NO SPACES FOR -
to high memory. If the user wishes, memory from 63330 REM MAKE UNUSED TOKENS INTO SPACES
hex 4000 to last byte saved can be stored on tape or 63340 FOR I=203 TO 254:C$(I)=" ":NEXT I:
disk for transmission later to the remote computer. -C$(255)=" " A
Furthermore the user’s terminal program could 63350 Egg(ggéfz..“.? 2Ed B EL= RHEST T
key on the zero byte to stop transmission of the file 63360 FOR I=193 TO 220:D$(I)=CHRS(I):
automatmally The beginning of high memory -NEXT I:REM ALLOW FOR LOWER CASE
($4000 up) is set in lines 63160 (POKE 135,64) and 63370 PgINT "A":REM START DISINTERPRETIN
63240 (474096). 63380 REM UPGRADE-PEEK (42)+256*PEEK (43)-
summaw 63390 531@25 U=PEEK (124)+256*PEEK (125) -4
= ~ = e []= + -
e :C RV :
I'he programs ASCII (COh_ﬂPUTE. Vol. 1, Issue 6, ~:REM MEM POINTER AND END OF -
1980) and disinterpreter (discussed here) are -~PROGRAM
complimentary. They allow down-loading and up- 63400 QZPEEK(L)+256*PEEK(L+1) :REM LINK
63410 NS$S=STRS(PEEK(L+2)+256*PEEK(L+3)) :
loading of BASIC programs developed on one LBl B ALLRENT GiMREE
computer for use on another. If you have access to 63420 REM
a remote computer, [ urge you to purchase a 63430 REM WHEN STATEMENT 63000 REACHED -
terminal program which will allow you to com- -STOP AND FILL NEXT MEM. LOC. WITH -
municate over telephone lines. It is a relatively ~ZERO
. . = I 63440 REM CONVERT TO HEX AND DISPLAY =
inexpensive way to upgrade the capability of a -FOR REFERENCE
personal computer. I have found it invaluable 6345¢ IFVAL (NS)>=63000THENPOKE J,0:
and I trust vou will too. -PRINT"ZERO AT LOCATION $";:N=J:
’ -GOSUB 63740 : END
63460 FOR I=2 TO LEN(NS)
READY. 63478 CH$=MIDS$(NS$,I,1):PRINT CHS;:
-POKE J,ASC(CHS) :J=J+1:NEXT I
63060 REM DISINTERPRETER 63480 PRINT CHRS$S(32);:POKE J,32:J=J+1
63010 REM 63490 FOR I=L+4 TO Q-2
63020 REM APPEND TO BASIC PROGRAM 63500 P=PEEK(I):REM P=32 IF QUOTE
63030 REM MAKES AN ASCII FILE OF BASIC = 63518 REM F<1 IN QUOTE MODE, P=32 START -
-PROGRAM IN HIGH MEMORY -QUOTE MODE
63046 REM 63520 IF F<1 OR P=34 THEN S$=CS$(P):
63050 REM HARVEY B. HERMAN -~GOSUB 63590 :GOTO 63540
63060 REM 63530 SS$=DS$(P):GOSUB 63590
63070 REM ORIGINALLY FROM PET USER - 63540 IF P=34 THEN F=-F:REM TOGGLE -
-NOTES VOL 1 ISSUE 3 -QUOTE MODE
63080 REM EXPERIMENTAL DISINTERPRETER 63550 NEXT I
63099 REM AUTHOR- WARREN D. SWAN 63560 REM RESET QUOTE MODE,POKE CR,
63100 REM -LF AND CHECK FOR PROGRAM END
63116 REM 'OLD' ROMS. SEE REMS FOR = 63570 F=-1:L=Q:PRINT:POKE J,13:POKE J+1,
-~UPGRADE CHANGES -10:J=J+2:IF L<U THEN 63400
63120 REM 63580 END:REM PROBABLY DON'T NEED THIS
63130 PRINT "Av¥vvvy PLEASE - 63590 FOR K=1 TO LEN(SS$)
-BE PATIENT" 63600 CHS=MIDS(SS$,K,1l):IF F<1 THEN IF =
631406 REM PROTECT HIGH MEMORY ($4080 UP) ~CHS$=":" THEN CHS="\":REM FOR VAX
63150 REM UPGRADE-POKE 52,0:POKE53,64 63610 REM PRINTS TO SCREEN AND POKES ON -
63160 POKE 134,8:POKE 135,64:CLR:F=-1: -HIGH
-REM QUOTE FLAG(MINUS-NO QUOTE) 63620 REM NOTE CONVERSION FROM PET =
63170 POKE 59468,14 -ASCII IF ASC>=193 ("A") (TRUE = =
63180 DATA "START OF DATA" --1)
63190 REM READ PAST DATA IN BASIC = 63630 PRINT CHS;:POKE J,ASC(CHS$)+(ASC(CH
-PROGRAM -5)>192) %96:J=0+1
63200 FOR I=1 TO 1000:READ CS 63640 NEXT K
63218 IF CS="START OF DATA" THEN I=1000 63650 RETURN
63220 NEXT I 63660 DATA END,FOR,NEXT,DATA, INPUT#,
63230 REM ASCII FILE MADE FROM $4000 UP -INPUT,DIM,READ,LET
63240 J=4*%4096 63678 DATA GOTO,RUN,IF,RESTORE,GOSUB,
63250 DIM C$(255):CS$(8)=CHRS$(13) ~RETURN, REM, STOP
63260 DIM DS(255):DS$S(0)=CHRS(13) 63688 DATA ON,WAIT,LOAD,SAVE,VERIFY,DEF,
63270 FOR I=1 TO 31:CS$S(I)=" ":NEXT I -POKE,PRINT#
63280 FOR I=1 TO 31:DS(I)=" ":NEXT I 63698 DATA PRINT,CONT,LIST,CLR,CMD,SYS,
63290 FOR I=32 TO 127:CS(I)=CHRS(I): -0PEN,CLOSE, INPUT:REM GET

-NEXT I 63706 DATA NEW,TAB(,TO,FN,SPC(,THEN,NOT,
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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 ina single ROM socket on any BASIC 4 CBM/PET—either 80 column or 40

column. Includes both programming aids and disk handling commands. f C d C t
ERROR DETECTION: the SM-KIT automatically indicates the erroneous line and or Lommodore Lompuiers

statement for any BASIC program error.

LINE NUMBERING: the SM-KIT automatically numbers BASIC statements until you

turn the function off. i ivi

SCREEN OUTPUT: the commands FIND, DUMP, TRACE and DIRECTORY display on A Prog rammlng PTOdUCtIVIty TOOI
the CRT while you hold the RETURN key (display pauses when the key is released).
Continuous output is selected with shift-lock.

OUTPUT 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: asin DOS 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 A 4K ROM with both
absolute memory location, and load without changing variable pointers. programming and disk
MERGE: allows merging all or any part of a program on disk with a program inmemory. kg ndling aids.

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.

Developed by (and available in Europe from) SM Softwareverbund-Microcomputer GmbH, Scherbaumstrasse 29, 8000 Munchen 83, Germany

252 Bethlehem Pike WRITE FOR CATALOG.

Aga S1 25 per order for sipping We pay balance of UPS surface charges
COImar. PA 18915 21 5‘822'7727 A B cnmputer on all prepaid orders Prices listed are on cash discount basis Regulat

pnces shightly higher

QUALITY ACCOUNTING SOFTWARE
for the CBM COMPUTER

THE GENERAL LEDGER SYSTEM  $150.00 Iedger, by fund as well as by department.

All entries are made via formatted, fill in the blar_lks, CLIENT ACCOUNTING SYSTEM $200.00
screens. There is a separate check stub format disburse- The accounting tool kit for the public accountant. This

ments entry screen and eight digit account nUMDbers 0 ¢y stam includes all features of the general ledger system
allow sub cading As required. Up 2 f'”Y i designated with the addition of a payroll check stub formatted
Journals are available. All data is verified on input with screen for payroll check input. Also included are: a

gilancg enferced. Al jolrnals are availabie for print at payroll disbursement register, a 1099 register, 941
y point in the accounting cycle. Any printout may be reports, and W-2's
printed by department. The general ledger prints: : ;

balance forward, full detail of each transaction, total INTERLOCKING MODULES
credits, total debits, and end balance for each account. The following modules are available for any of the
Available reports include: journals, disbursements general ledger based systems:
register, current trial balance, audit trial balance, budget Accounts Payable $ 75.00
trial balance, income statement, balance sheet, cash Accounts Receivable $ 75.00
flow analysis, and comparison of budget vs. actual Payroll $ 75.00
amounts for year to date, or the current period. Job Cost Payroll $100.00
Utility Billing System $100.00
FUND ACCOUNTING SYSTEM $200.00 /\ccounting software may be reviewed at your dealer, or

via mail. Full catalog, demo disc, sample operations man-
district, and the small city or school district. The system ual, (please specify which system), and a $20. credit cou-

includes all features of the general ledger system with pon — only 520.00
the added ability of printing all reports, and the general DEALERS! Please Write for Dealers Pack

The perfect accounting system for the municipal utility

Expanded Software Catalog Free on Request

BASIC SOFTWARE SERVICE

P.O. BOX 181, LA PORTE, TX., 77571
Phone Area Code 713/ 470-1857
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"STEPr"‘r-r*r/lA

63718 DATA AND,OR,>,=,<,SGN,INT,ABS,USR,
-FRE, POS, SQR

63720 DATA RND,LOG,EXP,COS,SIN,TAN,ATN,
-PEEK, LEN, STR$

63730 DATA VAL,ASC,CHRS$,LEFT$,RIGHTS,
-MIDS$

63740 REM DECIMAL TO HEX CONVERSION-JIM -
-B. IDEA

63758 REM

63760 X=N/4096:FORJ=1T04 :A=INT(X)

63778 IFA>9THENPRINTCHRS (A+55);:
~GOT063790

63780 PRINT CHRS(A+48);

63798 X=(X-INT(X))*16:NEXTJ:PRINT:RETURN

READY.

Using your computer
N an inferesting
application?
Write it up for
ofher COMPUTE!
readers to use.

PET MACHINE LANGUAGE GUIDE

PET
MACHINE

LANGUAGE
Contents include sections on:
«Input and output routines.
+Fixed point, floating point, and
Ascii number conversion.
+Clocks and timers.
«Built-in arithmetic functions.
*Programming hints and sug-
gestions.
*Many sample programs.
While supply lasts:
Guides for Old ROMS
only $5.00 inc. postage.
New ROMS order below.

GUIDE

By ABACUS SOFTWARE

If you are interested in or are already into machine language
programming on the PET, then this invaluable guide is for you.
More than 30 of the PET's built-in routines are fully detailed so
that the reader can immediately put them to good use.

Available for $6.95 + .75 postage. Michigan residents please
include 4% state sales tax. VISA and Mastercharge cards
accepted — give card number and expiration date. Quantity
discounts are available.

(ZIZ139998 ABACUS SOFTWARE

P.O. Box 7211
Grand Rapids, Michigan 49510
(616) 241-5510

||

INTERACTIVE GRAPHICSIGAME LANGUAGE
FOR THE PET/CBM

VIGIL is an exciting new interactive language for your
PET/ICBM micro. VIGIL - Video Interactive Game
Interpretive Language - is an easy to learn graphics and
game language that lets you quickly create interactive
applications.

* More than 60 powerful commands permit you to easily manipulate graphics
figures on the screen

* Double density graphics give you B0 X 50 plot positions on your 40 column
PETICBM

* Large number display capability, access to two event timers and lone generation
(i you have ext. speaker)

* Load and save your VIGIL programs to cassette or diskette

* Nine interactive programs demonstrate the power of VIGIL - Breakout,
SpaceWar, AntiAircraft, U.F.O., SpaceBattle, Concentration, Maze, Kaleidoscope
& Fortune

* Comprehensive user's manual with complete listings of
enclosed programs

VIGIL comes on cassette, or diskette ready to run on any 40 column
PETICBM micro with at least 8K of memory. Specily ROM-set
when ordering. 6502 listing of the VIGIL Interpreter
available separately.

US & Canada Foreign
VIGIL FOR Pet/CBM on Cassette or Diskette (w/9 pvograms} 335,000 840
VIGIL User's Mannual (refundable with software). ... i ieal. <] B
VIGIL Interpreter listing (6502 Assembly language) (R . TR

PET MACHINE LANGUAGE GUIDE ... ... soreagT i B

LI111] y| ABACUS SOFTWARE

| P.O. Box 7211
I_I_"_H Grand Rapids, Michigan 49510
T (616) 241-5510

Prices include postage. Michigan residents include 4% sales tax. Orders must be
prepaid or vie bankcaid (Mastercard, VISA, Eurocard, Access, etc.). Include card
number and expiration date.

(C) 1981 by Roy Wainwright

PET & APPLE Il USERS

Tiny PascaL

Plus +
GRAPHICS

The TINY Pascal System tums your APPLE Il or PET micro into a 18-bit P-machine.
You too can leamn the language that is slated to become the successor to BASIC.
TINY Pascal offers the foliowing:

* LINE EDITOR to creats, modll'j and maintain source

* COMPILER to d ge of the P hi

* INTERPRETER lo o“cui' the nomplbd P-eodl E)

* Structured programmed constructs: CASE-OF-ELSE, WHILE-DO, IF-THEN-
ELSE, REPEAT-UNTIL, FOR-TO/DOWNTO-DO, BEGIN-END, MEM, CONST,
VAR ARRAY

Our new TINY Pascal PLUS+ provides graphics and other builtin functions:
GRAPHICS, PLOT, PCINT, TEXT, INKEY, ABS AND SQR. The PET version sup-
ports double density plotting on 40 column acreen giving BO x 50 plot positions,
The APPLE |l version supports LORES and for ROM APPLESOFT ownaers the
HIRES graphics plus other features with: COLOR, HGRAPHICS, HCOLOR,
HPLOT, PDL and TONE. For those who do not require graphica capabilities, you
may still order our original Tiny Pascal package.

PET BASIC 4.0 version also available

TINY Pascal PLUS + GRAPHICS YERSION-
PET 32K NEW Roms cassatte.

PET 32K NEW Roms diskette. .. ..
APPLE Il 32K/48K w/DOS 3.2 or 3.3.

TINY Pascal NON-GRAPHICS VERSIONS-
PET 16K/32K NEW Roms cassette. . ...
PET 16K/32K NEW Roms diskette. .
APPLE Il w/ROM Applesoft 32K wi
APPLE Il wiRAM Applesoft 48K w/DOS.

I master charge 1

355
350
$50
.. 840
335
$35
535

USER's Manual (refundable with software order). ........ $10 |
6502 Assembly Listing of INTERPRETERraphics......,. $25 VISA' ‘

6502 Assembly Listing of INTERPRETER-non graphics. . $20 1_|
J

FREE postage in U S and CANADA. Orcers may be praped of by bankcard inciude card
e nd eapersiion date) MChiGen ressients inciuce 4% stete Raes La1. Oroen ac
Secres va THE SOURCE” CLOME

77| ABACUS SOFTWARE

P.O. Box 7211
“"E Grand Rapids, Michigan 49510
(616)241-5510
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What's New At MTU

Thought you'd like to hear a little about two of the
latest software releases from Micro Technology
Unlimited (POB 12106, Raleigh, NC 27605). This
isn’t really a product review, just an update. A
review on both these products will follow after I've
had a chance to use them awhile.

One of them, The Keyword Graphics Package,

is a machine language program which interfaces
AIM 65 BASIC to the MTU Visible Memory board
(a 320 x 200 bit mapped graphics display) and
actually extends BASIC with over 45 gmphlcs-
oriented commands to make pr ogmmmmg the
graphics display akin to programming the APPLE
IT Hires graphics — but lots more powerful!

According to the documentation, many things
are now possible with the Visible Memory such as
having plotting graphs and other images from
mathematical functions or measured data; config-
uring up to four independent text or graphic
“windows” on the screen; character scaling and
rotation; the ability to store and display up to 255
user defined “shapes” each of which can be drawn
anywhere on the screen; etc., etc. Lots of features.

Sounds really neat. Trouble is, I don’t have
enough memory on my AIM 65 at this moment so
will have to wait a little while to try this package
out. But, the point is, users of MTU hardware now
appear to need very little knowledge of assembly
language programming to get full use out of their
MTU peripherals.

The second package from MTU is the Instru-
ment Synthesis Package. This software can be used
on AIM, KIM, SYM, or PET computers and gives
those folks with some music ability (I'm not in that
group yet, unfortunately) the tools to compose
songs with up to four voices and a great degree of
control over the tones synthesized. You can fiddle
with the waveforms to mimic almost any musical

instrument you could imagine. (You can even
“invent” your own instrument sound. MTU sells a
demo tape that can be played on your stereo and
gives you a good idea of the kinds of sounds you
can expect to produce. If you're in doubt, buy the
demo tape before you take the plunge.)

I have the package running on my KIM and
am really taken with the different kinds of sounds
my computer can make. And it’s all done in soft-
ware, no less.

Now, the user interface to this music package
hasn’t quite been developed to the extent that the
graphics have, but it’s definitely more advanced
than the earlier MTU four part harmony software.

[f we can characterize a complete music com-
posing/playback system as consisting of two parts
— the user interface (graphic and/or joystick input
package), and the actual music interpreter that
makes the music from the data assembled by the
user interface — then the MTU Instrument Syn-
thesis Package can be thought of as the inner inter-
preter. The user interface still needs to be written.
MTU says they are working on such a user interface
and sugge%t that, in the interim, a simple music

“compiler” can probably be written using BASIC
or using macros (if y you have a macro assembler).

The “interpreter” actually executes opcodes
from memory in the same manner that your 6502
executes machine language opcodes from memory.
So at this point, even though you would need to go
through about the same sort 