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Mountain Computer

CPS Multifunction Card
TM

The Only Interface Card You Need!

Connecting a Parallel Printer?
Epson - "Centronics® IDS Paper Tiger - CPS handles all these
printers and others with tin-board intelligence lo provide

paging and other features found on no ocher card.

Connecting a Serial Printer?
Diablo1?Qume^NEC - TI 800 Series^CPS handles iheseprinters
and others with standard RS-232 interface providing selection-

of baud rales, handshakes, paging, and more.

Connecting a Modem or Terminal?

Hayes Smartniodem^ Novation CAT®M & R Pennywhistle®CPS
handles these and others with full-* half duplex operation, baud

rate selection, and even a transparent terminal mode which'

includes a dual mode feature that permits printing of text to

parallel printers while 'on-line' eliminating the need for special

terminal software—and more.

Connecting with the Time?
The on-board calendar clock provides real time and date

information including day of week, day, month, year, hours,

minutes, and seconds for any application requiring a lime

stamp—battery backed-up for over two years!

Connecting with The Source?
Used with a modem, CPS provides the connection to informa

tion utilities, such as The Source^Dow Jones, and others.
Additionally, CPS provides the connection to big-time electronic

mail with programs such as Micro Courier and Micro Telegram;

and other data transfer programs.

Connect with Easy Use!
CPS has no switches to set! AH functions oh the card are set

from, a user program. Menu driven screens set up your choice

of all funciions on CPS and store them on-board in CMOS

RAM—battery backed-up (including the clock) for over two

years! To change parameters, run the set-up program again—or

use special, commands from your keyboard. Furthermore, most

existing software programs are immediately usable withCPS/

-Phantom Slot Capability permits assignment of CPS1 functions

to your software's pre-defined slots.

Connect with Your Apple®Dealer
Drop by your Apple dealer and sec how the CPS Multifunction

Card provides the most comprehensive capabilities for RS-232C

serial interface, parallel output, and real-time calendar clock

of any card available today—all on one card—at one low price—

competitive with any one of the three or more single function

cards that it replaces.

Mountain Computer
INCORPORATED

300 Ei Pueblo Road. Scotts Valtey, CA'95066

(408) 438-6650 TWX: 910 598-4504
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IF YOU'RE WAITING FOR THE
PRICE OF WORD PROCESSORS
TO FALL WITHIN REASON

Everyone expected it would happen

sooner or later.. .withwordPro 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!

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
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TurnyourApple into theworld'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 0) 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 I/O

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 Microsoft's ANSI

Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan

guage Development System. All, more

powerful tools for your Apple.

Seeing is 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 is a trademark of Microsoft. Apple II and

Apple II Plus are registered trademarks ot Apple

Computer. Z-80 is a registered trademark of Zilog.

inc. CP/M is a registered trademark of Digital

Research. Inc.

/HKROSOfT
r CONSUMER^ PRODUCTS^

Microsoft Consumer Products. 400 108th Ave. N.E..

Bellevue, WA 98004. (206) 454-1315
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Robert Lock Editor/Publisher

The Next Few Months

Atari's aggressive pricing moves, in the wake of

Commodore's announcement of the VIC-20 last

spring, seem to be bringing rewards. We hear that

monthly sales now approach last year's annual sales

figures. And the numbers are still growing.

IBM's initial entry into the personal computer

market is impressive. We watched several fully

configured units at work recently at the Midwest

Computer Show. The reactions of viewers were as

significant as the units. One gentleman, after ob

serving the machine briefly, remarked, "Well they

finally got into the market, huh — I'll buy one."

And that's just one of the beauties of name recog

nition. We'll have a full overview of these new IBM

systems soon.

We expect to see Apple, Inc. moving quickly

to defend their place in the market. The IBM

entries will hit their niche the hardest in terms of

pricing, features and positioning. We might expect

some re-positioning on Apple's part, with one new

entry making a push into the $1,000 system area.

Atari Moves Into Minnesota

Our contacts indicate that the state of Minnesota

school computer contract, held for the past three

years by Apple, Inc., has been awarded to Atari. In

their move to capture a significant piece of the

educational market, Atari offered quantity prices

of $579 for the following package:

Atari 400, BASIC cartridge, 810 disk drive,

joystick, and 13" black and white TV.

A competitive package, to say the least! Several

thousand systems to start with, our sources say,

and similar arrangements are being set up around

the country. One of the dealer-level beefs we heard

when Apple, Inc. was moving directly into the high

volume sales markets was that dealers were being

left out.

Atari, to their lasting benefit we're sure, will be

selling through individual dealers in each town.

The dealers will then carry through providing

service, ongoing support and additional software,

and peripherals as required on a local basis. We

applaud this significant support of the dealer

network.

10,000,000 Personal Computers

By The End of'86?

A conservative estimate if you believe some mar

keting plans. The systems selling for less than

$400.00 may hit that point even sooner. We expect

1982 alone to see delivery of well over 1,000,000

core units: Atari 400's, VIC-20's, and Radio Shack

Color Computers.

Clarifying The Rights Of Authors

When you sell a manuscript to COMPUTE!, or one

of our other publications, we purchase all rights to

your manuscript, including accompanying soft

ware. The software rights are non-exclusive how

ever, in that we freely give permission on request

to original authors, authorizing the sale or distri

bution of their software. It is understood that such

sale or distribution is non-exclusive, and subject to

agreement by the author. We also retain the right

to sell and distribute the software on a non-exclusive

basis, subject to royalty and contractual agreement

by the author.

In Their Continuing Quest

To Respond To The US Market,

Commodore Brings In Their Best

Commodore has been voicing a commitment to

Coming In November:

—Commodore's Super-Pet

Revealed — The history and

evolution of the new computer.

—An Atari Program For Writing

Programs

—A Data Base Management

System For The Atari

—And Much More!
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o f our other publications, we purchase all rights to 
your manuscript, includ ing accompanyi ng soft­
ware. The software rights a re no n-exclus ive how­
ever, in that we freely give permiss ion on request 
to original authors, authori zing the sale or distri­
bution of their software. It is understood thal such 
sale or distribution is non-exclusive, and subject to 
agreement by the author. We also retain the righl 
to sell and distribute the software on a non-exclusive 
basis, subject to royalty and contractual agreement 
by the author. 

In Their Continuing Quest 
To Respond To The US Market, 
Commodore Brings In Their Best 
Commodore has been voicing a commitment to 

Coming In November: 
-Commodore's Super-Pet 

Revealed - The history and 
evolution of the new computer. 

-An Atari Program For Writing 
Programs 

-A Data Base Management 
System For The Atari 

- And Much More! 



ATARI SOFTWARE

PIRACY:
THISGAME ISOVER

ATARI® has led the industry in the development of video games

such as ASTEROIDS™ and MISSILE COMMAND™ The outstanding

popularity of these games has resulted from the considerable investment

of time and resources which ATARI has made in their development.

We appreciate the worldwide response from the videophiles who have

made our games so popular.

Unfortunately, however, some companies and individuals have copied

ATARI games in an attempt to reap undeserved profits from games

that they did not develop. ATARI must protect its investment so that we

can continue to invest in the development of new and better games.

Accordingly, ATARI gives warning to both the intentional pirate and to

the individuals simply unaware of the copyright laws that ATARI

registers the audiovisual works associated with its games with the Library

of Congress and considers its games proprietary. ATARI will protect its

rights by vigorously enforcing these copyrights and by taking the appro

priate action against unauthorized entities who reproduce or adapt

substantial copies of ATARI games, regardless of what computer or other

apparatus is used in their performance.

We ask that legitimate software developers cooperate with us to

protect our property from any form of software piracy, imitation or infringe

ment. ATARI is currently offering copyright licenses for a limited number

of its games to selected software developers. If you happen to be selling

a software product which performs a game similar to any ATARI game

{such as a game created for a home computer), please contact us

immediately. Write to the attention of: Patent Counsel, ATARI, Inc.,

1265 Borregas Ave., Sunnyvale, Calif. 94086

A
ATARI

AWarner Communications Company

©1981. ATARI. INC

ATARrSOFTWARE 
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ATARI® has led the industry in the development of video games 
such as ASTEROIDS™ and MISSILE COMMAND~ The outstanding 
popularity of these games has resulted from the considerable investment 
of time and resources which ATARI has made in their development. 
We appreciate the worldwide response from the videophiles who have 
made our games so popular. 

Unfortunately, however, some companies and individuals have copied 
ATARI games in an attempt to reap undeserved profits from games 
that they did not develop. ATARI must protect its investment so that we 
can continue to invest in the development of new and better games. 
Accordingly, ATARI gives warning to both the intentional pirate and to 
the individuals simply unaware of the copyright laws that ATARI 
registers the audiovisual works associated with its games with the Library 
of Congress and considers its games proprietary. ATARI will protect its 
rights by vigorously enforcing these copyrights and by taking the appro­
priate action against unauthorized entities who reproduce or adapt 
substantial copies of ATARI games, regardless of what computer or other 
apparatus is used in their performance. 

We ask that legitimate software developers cooperate with us to 
protect our property from any form of software piracy, imitation or infringe­
ment. ATARI is currently offering copyright licenses for a limited number 
of its games to selected software developers. If you happen to be selling 
a software product which performs a game similar to any ATARI game 
(such as a game created for a home computer), please contact us 
immediately. Write to the attention of: Patent Counsel, ATARI, Inc., 
1265 Borregas Ave., Sunnyvale, Calif. 94086 

ATARr 
• A warner Communications Company 
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AppleWorld
3-0 ANIMATED COLOR GRAPHICS

Written in machine code

The program mitM limoui on national T.V.!

□y Paul Lulus

APPLE WORLD (urns 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 exerting ana

imaginative things

Draws oEiects with 65 0O0 points per side

A powerlul screen-onented lent edi lor is included to

facilitate image fomation This program was rrrentty

leatured on Tom Snydsr's Hnme Time Saturoay TV

Show and is now available for sale

APPLE WORLD S powerful editor is so easy lo use thst

children will love it Voucan now "sketch" your dream

house, boat. car. or lantasy empire Then view it as it

would Be seen Irom IQ.OOOIeel or you can ZOOM in

until the screen is filleo1 with a doorknob Vou could

then go inside and mnve Irom room to room

e«aminmg furniture piact'meni as your screen rotates

within me room images or specific parts of images

esatl this sound like science ficlion'

. You wont think so alter you nave visited Apple World.

INTRODUCTORY PRICE 559.95

36 page manual included

For 48K Apple II or Plus with Disk

^ «--
Supergraphics
& 3-D GAMt DEVELOPMENT SVSTEM IN COLOR

ay Paul Lulus

Watcn colorful butterllys. birds, liy across your Apple

•11 Aian screen with true3dimensionai perspective

Have rocket ships fly out at you in this incredible high

speed graphics package 3-0 SUPEflGRAPHICS1" is

a 6502 machmo language program that will

interface to your Basic or machine language

programs or games using simple DOS-tike" commands

FeiturM Include;

• Simple image entry through editor

• OE|ects up to 256 point; per side

• Uses all hi-res colors

• Allows mned colored ie<i 5 graphics

tor promots and captions

• Translates on 3 a«es

• Individual ans scales

• 21 dilferent commands

• Rotate object ! i° to 360'

increments at macnine speeds

FOR 48K APPLE II OR PLUS WITH

DISK II S39.95 FOR DISK

FOR ATARI 800 WITH 40K MEMORY

(DISK OPTIONAL)

$39.95 FOR TAPE

OTHER SOFTWARE

APPLE COMPUTERS

Super Space Wars S 9.95

Stale; & Capiials .. 9 95

- ■■■ . . 1995

Slock Options 24 95

Finance ,.., 1295

Bonds 12 95

COMMODORE PET

Stock. Options 24 95

Finance 12 95

Bonds 12 96

■■ ■ ■■■ ilyzer 2295

Mortgage 14 95

Space intruders c Best

Gameol 1979") . 19 95

Jury Hostage 9 95

Keniucky Derby

Houletle 995

Alien IO.'Tank 995

Submarine AltacK .... 9 95

Battle of Midway . 7 95

' ■ ■ ■ [Saltle 9 95

Swarm 14 95

Baseball 9 95

Super Starlrefc.. 1495

PET Music Bo> . .. 29 95
'■' ■ I position System...

1995
Pearl Harbor Adventure

14 95

Super Gomodu .. - . 9 95
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( Apple World 
~ 3-0 ANIMATED COLOR GRAPH ICS 
~WrlHen ,n maChme COde 

Th. p'O'i ,a m made la mQIJa on na llonal T.Y.! 

• 

Dy Paul Lulus 

APPLE WORLD IUfns your Apple ,nto a sopn,Shca l&d 
grlpn,CS sySlem capaDle 01 creal,ng an,mateo 
Intee-d,mens,onal Calor 'mages. prOIe<:Hng them m 

• 

Hue Derspe<;hve on tne screen. 'olale memo mOve 
mem closer. rurt~r away. ano many Olher e_c,lmg ano 
,magmahve Ih,ng' 

Draws OoleCIS wrlh 65.000 po,nts per slOe 

~ A Powerful sereen·or , enle<lle~t &d' i or 1$ 'neluded 10 
~ IIclhtlleimaga lomahon ThIS program wH r .. r.ently 

lealured on Tom Snyoe(s ""me TIme Sa l uroay TV 
ShOw ano '5 now ava.laole lor sale 

~ APPLE WORLO'S powerful &d"m IS s-o easy to use th~t 
~ ch'ldrenw'"lo>e " VouC8nnow "~ k etch"yourllream 

houw. ooat. car. orlanluy emptfe Then VI ew II as II 
wou lll be seen Irom IO.O<Xlleel. or you can ZOOM In 

• 

unl ll Ihe screen '5 hlled w,tr. a dPOrknOb You coulo 
Inen go ,nSloe ano mlwe tram .oom 10 room 
e. ,m,n.ng turn.ture pllcen'enl U your SCreen ,otal es 
w,lh,n the room tmages 0' spee,hc par IS 01 Images 
can eas.!y be saved 10 dl,k Or pnn te. 

~ Ooes all tn,s souno hke sClen.ce hCllon~ 
~ YOU won'llh,nksoaHer),ou nave ""'ed Apple World. 

INTRODUCTORY PRICE $59.95 
~ 36 page manual Io.: lud&d -r' For 48K Apple II or Plus with Disk 

~3-D 
Supergraphics 

~ &. 3·0 GAM!; OEVELOPMENT SYSTEM IN COLOA 

~ 0., Pau t Lulus 

• 

WalCh COlorlul bullerllys. budS. III' across your Apple 
ur Ala" screenw' l h l'ue3dlmens.onal perSpe<; I Ive 
Have roc_el sr.lps!ly oul at you In tn ,s tnCr&dlble h 'gh 
weed 9raph,CS cac'"(le. 3-0 SUPEAGAAPHtCS" IS 
a 6502 maCh'~"languaQe program Inat WIll 

~ 
,n te.lace 10 your Bas,c Or machine langu age 
I)rogram, A. g~me, us,ng s,mple "OOS·IIke" commanos 

Fulure. lnc lud.: 
o S,mple Im. ge enuy Ihrough &dotOr 

• 

0 Objec ts up to 256 oo,nl: per sloe 
o Uses all r.Hes colors 

o Allo ws mooeo coloreo lexl &. graphICS 
10' promots and capllons 

o Translates on 3 I _e' 

•

0 Indrvldual axIS scales 
0 21 Oltteren l commandS 
o AOlale ob,8(:1 I 40 103600 

IncremenlS al mach Ine speeds 

~ FOR 48K APPLE II OR PLUS WITH 
~ DISK II 539.95 FOR DISK 

~ 
FOR ATARI 800 WITH 40K MEMORY 
(DISK OPTIONAL) 

539.95 FOR TAPE 

1t 
O THER SOFTWAAE 

APPLE COM PUTE RS 
Super Space Wars .... 5 995 • States &. Caplla ls . '" Mov.ng Poml 
A>erage t995 

slon DOIIon~ 2495 
F.nance "" 

~ 
Bonds . "" 

COM MODORE PET 
StOCk Opt,ons ........ 2495 
FInance 1295 • BondS .• 1295 
StOCk An~ l vze' . 2295 
Mor tgalle 1495 
Space Irliruoers r Besl 
Game 0 1 1919'') 19 95 

~ 
Jury/ Hostage .• '" Kenlu6y Derby/ 
Aoulelle . '" Alo en t O .lTank . '" Submarine AttaCk . '" • Battle 01 M,dway '" Laser T an .. Bailie '" Swarm . 1495 

Baseball . '" Super Slarl ,ek .. 1495 • PET M""C Bo x .. . . _ 29 95 
Mus.c COmpOSII,O" System •. 

19 95 
Pearl Haroo. A"venlu'e __ 

.. ... .. 1495 

~ S~~~; G~;';~~~ . 995 
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Relational QuerySystem For Management

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 lor increased

disk capacity

• Uses Superkram (See below) access method

for incredibly fasi access. LESS THAN .2

SECONDS FOR A RECORD!

• Automatic index creation/maintenance

• Automatic maintenance capabilities

• "Goof-Proo!" error handling

• Input can come Irom VISICALC" or

SOURCE'"

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 S225

DATABASE REPORTING—

Automatic headlines

Automatic field editing

Report fields can be calculated, sub-totaled &

cross-footed in any manner desired.

Optional counter breaks may be set

Automatic grand totals

Automatic statistics

REQUIREMENTS

Superkram (see below) and: Commodore Pet

32K (40 or 80 col.) and 2040/4040/8050 disk OR

Apple 11 48K with Applesoft or language system

and 2 disk drives or CORVUS.

SUPERKRAM
Now With Multi-Key

Capabilities

For Apple & Pet

by Ken Ger

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,

as well as increasing processing speed.

IBM'370 users have VSAM {Virtual Storage Access Metnod) to

pro.i3*l.is: ri,', tilekcH'C-.iccess to men data Now SUPER KRAM

(Keyed Random Access Melhod). from United Sollware ol America,

gives Apple and Pel users ihe same liembility. substantially

increasing the processing power of Ihe Apple and Pet

Until SUPER KHAM trie on'y random access" capability in trie

Apple ana Pet consisted ol a crude lorm of 'relative record1

processing While ihis is usable for very simple applications. .Malls

tar shorl ol Ihe needs ol todays business ana analytical

applications Using SUPER KRAM records may be processed Oy

any one ol mullipie "Key values, which may consist ot any kind ot

data numbers, letters, special characters, etc Even Appless long -

awaiied DOS 3 3 aoesn t have anything like this"

KRAM" 2.0 Regular Fealures

• Written in 6502 machine code

Basic compatible

Create Open a Oatasel

Put record ay key

Ada 4 delete records by dey

Gel any record Dy FuliPartiai key

Access by any key in as litlle as 2 s

Supports multiple Oisks

Read neit or previous record

Dynamic space allocation

Dynamic space reclamation

Dynamic inde* compression

Files never necc reorganization

Compatible wiih language systems

SUPER KRAMS" Added Features

. to a

KRAM " 2.0 Only S99.95

SUPER KRAMT" Only S175
Send SIS with original disk and ROM to United Soltware lor improved version of Kran

MULTIKEY SUPPORT - Allowing simultaneous

KRAM Me by more than one Key field

HI-SPEED READ — This lealureaUows increased I O speed up to

BO°t lasler during processing ol SUPER KRAM read neil. read

previous put and delete requests

IMPROVED INDEX ARCHITECTURE - Allowing faster index

searchers and more efficient dish space utilization

INTEGRATED BASIC COMMANDS - Allowing SUPER KRAM-

commands to be coded in-line witn Basic providing easier usage

ol KRAM tt-an ever betore

USER-SPECIFIABLE BUFFER POOL — Allowing tne user to

specify now many KRAM liies are allowed open at one time, will

support any number ol KRAM files

LOGICAL RECORDS (KEVS MAVBE NON-UMQUE) -Records

added lo I he KRAM files are immediately accessible by any ol Ihe

defined keys tor Ihe file (Automatic Upgrade)

KRAM 2 0 tiles arc totally compatible with SUPER KRAM

750 3RD Avenue,

New York NY 10017

(212) 682-0347 Telex 640055

UNITED

SOFTWARE
OF

AMERICA

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 1 KRAM p'Umied Software of America
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DATABASES: You've Heard The Hype Before. 
The Truth IS ... REQUEST DELIVERS I 

•• 

DATABASE MAINTENANCE-
Uses sophisticated sc reen lormalling & data 
entry. like on IBM 3270's! 
Generates it's own sc ree ns automatically! 
Handles reco rds up 10 4K in length, using 
multiple screen "Pages" ! 
Au tomat ic da ta compression lor inc reased 
disk capacity 

• Uses Superkram (See below) access method 
for incredibly last access. l ESS THAN .2 
SECONDS FOR A RECORD! 
Au tomatic index creation/maintenance 
Au tomatic maintenance capabili ties 

• "Goof-Proo l" error handl ing 
Input can come Irom VISICALC '· o r 
SOURCE '· 

DATABASE SELECTION-
Uses screen masks to form query 
Provides extensive search capabi lit ies 
Search argumen ts can include 
ar ithmetic/boolean l unctions. multi -field 
comparisons 
Queries can generate input lo r 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. VISICA l C'· o r SOU ACE'· 

ONLY $225 

DATABASE REPORTING-
• Automatic headlines 

Au tomatic field editing 
Report fields can be calcu lated. sub-tota led & 
cross-footed in any manner desired. 
Optional counter breaks may be set 
Au tomatic g rand tota ls 
Automatic statist ics 

REQUIREMENTS 
Superkram (see below) and: Commodore Pet 
32K (40 or 80 col.) and 2040/4040/8050 disk OR 
Apple II 48K with Applesoft o r language system 
and 2 disk d rives or COR VUS. 

SUPER ERAM,. Now With Multi-Key 
Capabilities 
For Apple & Pet 

by Ken Germann 

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, functi ons, 
as well as increasing processi ng speed . 

IBMI370 u~rs hllve VSAM (V"Iual Slofage Access M ethO<l) 10 
pfov,ae last. tlh,Dfe ;'eyed·access to t"""dpta Now SUPER KRAM 
(Ke yed Ramlam Access "-'e:nOd). I ,om Un, ted $Ql lwa,eol Amenca. 
9've1- Apple ami Pel use,s 1I>e same tle .. D,"Iy. Sut:lSlan t,. lly 
,nc'en'f19 Ine p,ocessmg POwe, 01 1I>e Apple lind Pet 

Unl,1 SUPER KRAM lne on'y r.ndam 'ccess- Cap.b, l,t y ,n In, 
Apple ana Pel conSIST!!C 01 a Cfude tOf m a l - 'elal, . e f&';:OfO­
p'ocess,"" Wh,l. In,s" uUtll, to, .e'y l,mpleapphcat,QflI. ,I 1,IIs 
la, snoft o t tne nllt'ds 01 loday's Dus,ness I nd aroalyt,c' l 
apphtatoons Us,ng SUPER KRAM rec()!' ds may ~ p'oceSSed tl y 
any one ot mult'ple - Key- .alues . .... h,ch may cons,S! 01 any kina 01 
data numOt'fS. le tt e's. specIal cha' I cl e,s. elC Even Apples'S long' 
IIwa,l l!Ct OOS J J aoesn I have anytn ,ng " ~ e th rs" 

• W"tlen ,n 6502 mach,ne COde 
Bas,c compaJob!e 

• C'eale/ Open a daluel 
• P~ I 'e(:o,oj by ~ ey 
• Aaa & aelele 'Ko,as Dy ~ ey 
• 0"1 any .ecofd oy Full, Pa,I,.1 ~ "y 
• Access tly any ~ ey ,n n lottIe as 2 sec ( 1 see w ' th COfVUS d!$~ ) 

• Suppo,ts mull,ple oj1S ~ S 
• Read neo t Of Prev,ous ,ecOfd 
• Oynam,c space 1I110<;at><)n 
• Oynam,c space ,eclamal,on 
• Oynllm.c ,nceo comp'ess,on 
• F'les ne_e, need ,eo'gan, tatlon 
• Compllt'D!e W,ln Illnguage ~yslems 

KRAM '· 2.0 Only $99.95 

SUPER KRAM '· Only $175 

ATTEN TtON·EXISTING KRAM USERS 
Send S t5 .... 'In oug,nal at5 ~ amI ROM 10 Un'Ie<! Son .... a'. 10' 'mpfove<! vo"oon o t K'am 

-

SUPER KRAM'S'· Added Features 
• MUL TlKEY SUPPORT _ Allow,n" s,multaneous aeces. 10 a 

KRAM I,1e Dy mo'e Ihan one ~ey held 
• HI·SPEED REAO - Th,S lealur" a:lows .nc'eaSed 1/0 speed uP !O 

60'- l aste, du"ng p'ocess,ng 01 SUPER KRAM read ne. t. ,ead 
p'e .. ovs. pul and delete feQt.>esls 

• IM PROVEO INOEX ARCHITECTURE - Allo ... ,ng Illste' ,nde_ 
searcnefS ana mOfe ell ,c'en t d,S~ space uh"1I1,on 

• tNTEGRATED BASIC COMMANOS - A ltow,ng SUPER KRAM " 
commands to be cO<l!!'d ,n·lone ... ,In Bas,c. prOy.a,ng easie' usage 
01 KRAM tnan eye' belo,e 

• USER·SPECIFIABLE BUFFER POOL - Allow,ng the USef 10 
spec, 'y hO ... many KRAM t,les a'e altowecl ope" at one t,me. w,11 
support any numbef 01 KRAM hies 

• LOGICAL RECOROS (KE YS MAY BE NON'UNIOUE) - RecO,dS 
added 10 tile KR AM htes a,e ,mmI!CJalety access, tile tly any 01 the 
dehned ~ eys lo r tne h ie ( A ~ Iomatoc UPII,ade) 

• KRAM 20 1,les afe lOlall y compat ,ble w,In SUPER KRAM 

---
750 3RD Avenue, 
New York NY 10017 

UNITED 
SOFTWARE 
OF 
AMERICA 

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

DEALER INQUIRIES INVITED 
(212) 682-0347 Telex 640055 
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strengthening their US marketing operations for

some time now. We're hopeful that a recent per

sonnel move will translate that theory into practice.

Kit Spencer, the former marketing head for Com

modore UK, has come over to head up US mar

keting operations. While in England, Kit built an

organization which, at one point, held 70% of the

market share. Should be interesting to see how he

does here if the powers that still be let him have his

go at it. You'll find a candid, exciting interview

with Kit in our November issue.

The Single Board Computer Gazette —

A Decision And Announcement

The December issue of COMPUTE! will be the last

with an SBC Gazette. The gradual reorientation of

COMPUTE!, and the changing needs of our readers,

contributed to this decision. While the Gazette will

go away, interest won't — we'll still have occasional

and timely articles relevant to all readers. And we'll

still have the continuing contributions of Marvin

Dejong, Gene Zumchak's column Nuts And Volts,

and more.

Creative Computing Acquires

Computers And Programming Magazine

In the push for biggest, Creative Computing has

made a dynamic move to leap past McGraw Hill's

BYTE magazine as the largest circulation magazine

in the industry. Creative bought Computers and

Programming magazine (remember Elementary

Electronics magazine? — that's it with a name change

and an audience repositioning). Creative*?, blending

the C&P audience into their own subscriber base,

ending up with a projected circulation in excess of

BYTE's 200,000 +.

It's an interesting marriage of reader popula

tions and we're curious to see how it all sorts out.

Telecommunications And COMPUTE!

One of my pet frustrations has been the amount of

editorial paper shuffling we end up doing around

here. All of our typesetting is now done inhouse on

Mergenthaler equipment. By early spring we expect

to be set up editorially to serve as "store and for

ward" hosts to our columnists. They'll be able to

call our machines (PET, Atari, Apple, etc.) and

transmit columns to us directly. We'll be able to

edit on-line, and then load editorial material directly

into our typesetting unit, thereby saving millions of

keystrokes, and two entire copy proofing steps.

It's nice to think we'll actually get to the point

where we can save ourselves tremendous amounts

of time using the technology we're all surrounded

by!

Happy Birthday — COMPUTE! Grows On

With this issue our press run has increased to

40,000. Two years ago, we were in the midst of

anxiously trying to gather our first 400 subscribers.

Our first issue went out to fewer than 40 dealers,

world-wide. Now, two years later, this issue goes to

readers in more than 50 countries, and a dealer/

newsstand networkjust short of a thousand.

Our growth has been marked by constant

compounding due, in large part, to you, our

readers. Our recently completed reader survey

included a question designed to help us identify

where we find you. Or, better stated, where you

find us. While the answers showed us our adver

tising works, and our new subscribers from retail

outlets are important, the second largest, source of

new subscribers was you — the existing readers.

Well over 30% of our new subscribers find COM

PUTE! via a friend's recommendation. Facing page

40, you'll find our direct mail cards. Give one to a

friend and sign them up. Thanks.

California Here We Come

(And Michigan, New York, Boise...)

In our efforts to bring production and delivery to

earlier dates, we're gradually making changes that

should bring subscriber delivery to a par with store

delivery. One big change we expect to implement

by the December issue will involve all of you West

Coast readers. Currently the mail is taking three

weeks or more in some cases to get to you. As far as

we can tell, there's absolutely nothing we can do

with the US Postal Service to improve that delivery

time. You're "Zone 8" from us, and that's that.

Beginning with the December issue, we'll truck

your magazines across country and mail them in

California.

You should see substantially improved delivery

time and be able to enjoy your COMPUTE! that

much sooner.

COMPUTE!

Books

Update
Our first two books, the Atari and the

PET/CBM book, were delayed during

our production revamping. They are

now scheduled for completion and

shipping in October. Those of you

who've ordered the book, and waited

patiently ( or not so patiently) should

be assured your orders will be shipped

first. In this case, we'll send them out

first class mail. Sorry for the delay.

— RCL
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ADD POWER TO YOUR

COMMODORE COMPUTER
POWER produces a dramatic improvement in the

ease of editing BASIC on Commodore's computers.

POWER is a programmer's utility package (in a 4K

ROM) that contains a series of new commands and

utilities which are added to the Screen Editor and the

BASIC Interpreter. Designed for the CBM BASIC

user, POWER contains special editing, programming,

and software debugging tools not found in any other

microcomputer BASIC. POWER is easy to use and is

sold complete with a full operator's manual written by

Jim Butterfield.

POWER'S special keyboard 'instant action' features

and additional commands make up for, and go beyond

the limitations of CBM BASIC. The added features

include auto line numbering, tracing, single stepping

through programs, line renumbering, and definition

of keys as BASIC keywords. POWER even includes

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

ADD POWER TO YOUR $89 •96 
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BASIC Interpreter. Designed for the CBM BASIC 
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and software debugging tools not found in any other 
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Jim Butterfield. 

POWER's special keyboard 'instant act ion' features 
and additional commands make up fo r, and go beyond 
the limitations of CBM BASIC. The added fea tures 
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through programs, line renumbering, and definition 
of keys as BASIC keywords. POWER even includes 

new "s tick-on" keycap labels. The cursor movement 
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g ram modifica tion. Cursor UP and cursor DOWN 
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COMPLETE BASIC program listings in memory can 
be displayed on the screen and scrolled in either direc­
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166 Crescent Road 

Needham, MA 02194 

Tel: (617) 444-5224 Telex #951579 
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COMPUTE!'s
New Listing Conventions

For CBM

New machines — VIC and "FAT-40" — and 4.0

BASIC have added a host of new editing functions

and color control codes. To make COMPUTEf's

program listings as easy as possible for you to type

in accurately, we will list CBM programs in a new,

simpler way. Starting in this issue, you will see that

our previous method — reconstructed cursor

symbols — has been replaced by bracketed words.

[DOWN] will mean the cursor-down key. [3 LEFT]

will mean three cursor-lefts, and so on.

We will continue to split program lines with

the " symbol. It signals that the line is continued

below and prevents any spaces from being hidden.

All shifted characters and graphics are represented

by their underlined non-graphics equivalent. Line

110 in David Swaim's article, "High Resolution Bar

Graphics for the PET," is a good example of the

new conventions. We hope you will agree that this

change will simplify your typing of programs. Let

us know how you feel.

Here is a table of the new conventions:

Key To COMPUTE!'* CBM Listings

All Machines

Clear Screen

Home Cursor

Cursor

Cursor

Cursor

Cursor

Insert

Delete

Reverse

Reverse

Up

Down

Right

Left

Character

Character

field on

field off

{CLEAR}

{HOME}

{UP}

{DOWN}

{RIGHT}

{LEFT}

{INST}

{DEL}

{RVS}

{OFF}

CBM 8032/"FAT 40"

Set Window Top

Set Window Bottom

Scroll

Scroll

Insert

Delete

Up

Down

Line

Line

Erase to Beginning

{SET TOP}

{SET BOT}

{SCR UP}

{SCR DOWN}

{INST LINE}

[DEL LINE}

{ERASE BEG}

Erase to End

Toggle TAB

TAB

ESCape key

{ERASE END}

{TGL TAB}

{TAB}

{ESC}

VIC 20 Color Computer

Set color to Black

Set color to White

Set color to Red

Set color to Cyan

Set color to Purple

Set color to Green

Set color to Blue

Set color to Yellow

Function One

Function Two

Function Three

Function Four

Function Five

Function Six

Function Seven

Function Eight

Any Non IMplemented

Function

{BLK}

{WHT}

{RED}

{CYN}

{PUR}

{GRN}

{BLU}

{YEL}

{Fl}

{F2}

{F3}

{F4}

{F5}

{F6}

{F7}

{F8}

{NIM}

COMPUTE!

The Resource
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CREATE ABASE
WITH

SUPER SCAN/EDIT

CREATE-A-BASE the ideal data management

system, has added a touch of class with its new

SUPER SCAN/EDIT. No other program gives the

user such ease of operation and Create-A-Base

still has all the other features for which you asked:

interactive with WordPro, mathematic functions,

sort 650 records in 19 seconds, specialized reports,

merging, transferring, and duplicating files with a

few easy commands.

The Super Scan/Edit puts the operator in control.

The Scan can locate an eleven character match

anywhere in a record scanning !0, 24 field records a

second. Cut the fields to 8 and it will scan 21.8

records a second. Speed is of the essence, with the

located record on the screen you have full Editing

functions. Never again will you have to rewrite an

entire line, just cursor over, make the change, add,

delete, or rewrite the record with the touch of a key.

CREATE-A-BASE is here with SUPER SCAN/

EDIT don't miss it!

WORDS! WORDS! WERDS?
Oh NO!, another misspelled word. Did you catch it?

WORDCHECK DID

WordCheck can find those minor errors in even

the longest WordPro text file. This program was not

designed to eliminate proofreading, but to be used

as a utility program. The most commonly misspelled

words aie the ones we use all the time.

WordCheck is capable of identifying 7 to 10,000

words and will support multiple dictionaries for

specialized applications such as; medical, legal, or

scientific. A standard dictionary is included that can

be modified at any time by the user, or duplicated

to create additional dictionaries.

WordCheck lays no claims to "FLASH AND

SIZZLE"

Just a major claim on "WORDS"!

Call now for your claim on "WORDCHECK"!

m

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.
/ r\ r\

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

1-303-221-1955
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Computers

And Society

David D. Thornburg

Innovision

Los Altos, CA

Speculations On The Appropriateness Of

Technology...

Many years ago the Dick Tracy comic strip featured

a character named Diet Smith who had invented a

magnetic levitation process which allowed (among

other things) interplanetary travel. His slogan was

"The nation that controls magnetism controls the

Universe."

The idea that new technologies can generate

social change on a large scale is more common in

science fiction than it is in reality. Today we seem

less concerned with technology giving us control of

the universe than with the question of whether

certain technologies are appropriate for any use

whatsoever. If we are to believe authors like Alvin

Toffler and Frank Herbert, the personal computer

is soon to become an indispensable part of our

lives. According to these futurists, everyone will be

using these marvelous machines soon.

And yet, if the personal computer is to play

such an important role in our lives, it isn't at all

clear just how this is going to happen. In fact, the

personal computer world seems to be entering a

period of some confusion at this time — a confusion

born less of technology than of the question ofjust

what the appropriate applications for this tech

nology are.

Before 1979, most of the personal scale com

puter systems in the world were in the hands of

hobbyists — people who eagerly became the ex

plorers of this new field, mapping uncharted terri

tory and reporting their findings to the more timid.

These people knew exactly what they were doing,

and they were in control of their computers from

the first time they turned them on.

Next came people wanting to use these ma

chines for business applications. For these people

there was a large gap between the user's expecta

tions and the limited tasks these machines appeared

able to perform. The conversion of the personal

computers into a useful tool didn't happen over

night. Software pioneers, working out ofbedrooms,

garages, and warehouse offices generated thou

sands of programs for these customers in the hope

that the perfect application would be found. How

ever well intentioned the effort, until recently, the

personal computer simply wasn't an adequate tool.

When used for inventory control, for example, the

memory capacity of most micros is too small for all

but the tiniest company; and most tiny companies

who know enough to want to use a computer also

know that they won't be tiny companies forever.

And so, after a period where many program

mers appeared to be taking the role of Eddington's

monkeys, thrashing at thousands of keyboards and

hoping that one of them would produce a work of

Shakespeare, two magnificently appropriate appli

cations for business users were developed. These

were the electronic spread sheet (of which VisiCalc

is the most popular), and word processing. Each of

these applications was new for the "data processing"

environment normally associated with business

computers — and each of them suited the size and

capabilities of the personal computer very well.

Each of these applications was new for the "data

processing" environment normally associated with

business computers — and each of them suited the

size and capabilities of the personal computer

very well.

Once these applications became accepted, two

things happened to the industry. Business users

started buying personal computers by the hundreds

of thousands, and the traditional Fortune 500

computer companies made their decision to enter

the fray. It took the hardware pioneers, Commo

dore, Apple, Tandy, Atari, and others, to qualify

the market for the new entrants — notably Xerox

and IBM. In the space of a year, the personal

computer went from being an inappropriate tool

to being an essential tool for many thousands of

businesses.

And now we see several computer manufac

turers making their plunge into the newest (and

largest) marketing frontier of all — the mass con

sumer market. This is the most dangerous market

of all to enter with a new technology, since many

fine product concepts have Iain like so many rusted

Edsels on the path to the marketplace. And yet

several brave manufacturers have declared their

intentions to be successful in a market which has

yet to define its principal application. If you doubt

the seriousness of this effort, note that, last year,

computers were generally sold only through com

puter and office product stores. This year, compu

ters can be found in most large department stores

and catalog showrooms — places from which they

are being purchased in record numbers.

Even as these machines are being sold, one

must ask if their purchasers realize that they too

are pioneers — that the appropriate application

for personal computers in the home is yet to be

defined. To explore the appropriateness of the

personal computer in the home, let's look at two

factors: applications and ease of use.
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Speculations On The Appropriateness Ot 
Technology." 
Many years ago the Dick Tracy comic strip featured 
a character named Diet Smith who had invented a 
magnetic levitation process which allowed (among 
other things) interplanetary travel. His slogan was 
"The nation that controls magnetism controls the 
U niverse." 

The idea that new technologies can generate 
social change on a large scale is more common in 
science fiction than it is in reality. Today we seem 
less conce rned with technology giving us control of 
the universe than with the question of whether 
certain technologies are appropriate for any use 
whatsoever. If we are to believe authors like Alvin 
Toffler and Frank Herbert, the perso nal computer 
is soon to become an indispensable part o f our 
li ves. According to these futurists, everyone will be 
using these marvelous mach ines soon. 

And yet, if the personal computer is to play 
such an important role in our lives, it isn't at all 
c1earjust how this is going to happen . In fact,the 
personal compute r world seems to be ente ring a 
period of some confusion at this time - a confusio n 
born less of technology than of the question of just 
what the appropriate applications for this tech­
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plore rs of this new field , mapping uncharted terri­
tory and reponing their findings to the more timid . 
T hese people knew exactl y what they were doing, 
and they were in control of their computers from 
the first time they lUrned them on. 
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chines for business ap plications. For these people 
the re was a large gap between the user's expecta­
tions and the limited tasks these machines appeared 
able to perform. The convers ion of the personal 
computers into a usefu l tool didn 't happen over­
night. Software pionee rs, working o ut of bed rooms, 
ga rages, and warehouse offices generated thou­
sands of programs for these customers in the ho pe 
that the perfect applica tion wou ld be found. How-

ever well intentioned the e ffort, until recentl y, the 
personal computer simply wasn 't an adeq uate tool. 
When used for inventory control , for example, the 
memory capacity of most micros is too small for all 
but the tiniest compan y; and most tiny companies 
who know enough to want to use a computer also 
know that they won't be tiny companies forever. 

And so, after a period where many program­
mers appeared to be taking the role of Eddington'S 
monkeys, thrashing at thousands of keyboards and 
hoping that o ne o f them would produce a work of 
Shakespeare, two magnificently appropriate appli­
cations for business users were developed . These 
were the electronic spread sheet (of which VisiCalc 
is the most popula r), and word processing. Each of 
these applica tio ns was new for the "data processing" 
environment normall y associated with business 
compute rs - and each of them suited the size and 
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Once these applications became accepted , two 
things happened to the industry. Business users 
started buying personal computers by the hundreds 
of thousands, and the trad itional Fortune 500 
compute r companies made their decision to enter 
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computer went from being an inappropriate tool 
to being an essential tool for many thousands o f 
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Even as these machines are being sold , one 
must as k if their purchasers reali ze that they too 
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fo r perso nal computers in the ho me is yet to be 
de fin ed. To explore the appropriateness of the 
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factors: ap plications and ease 'of use. 



SOFT
ROM

4096 BYTES OF SOFT ROM

STORE MACHINE CODE

SOFTWARE BEYOND THE

BOUNDARIES OF BASIC

WRITE PROTECT RAM WITH

A FLIP OF A SWITCH

STORE VARIABLES OR

INDICES OUTSIDE OF BASIC

SOLVE THE CONFLICTING

ROM PROBLEM BY SOFT-

LOADING THE APPROPRIATE

ROM IMAGES

The SOFT ROM is compatible with any large

keyboard PET/CBM or similar 2532 EPROM

systems. It may be placed in any ROM socket

to give the user room for machine code. If the

SOFT ROM is placed in an occupied ROM

socket, the user can transfer the PET/CBM ROM

into the on-board ROM socket and select

between ROM and RAM to manipulate the

Commodore operating system.

Since the SOFT ROM places write

protectable RAM into any of the computer's

ROM sockets, it is ideally suited to use as a

development tool to test ROM or EPROM based

software systems before they are burned in.

Examples of software presently available

for the SOFT ROM includes BASIC AID,

UNIVERSAL WEDGE, SUPERMON,

EXTRAMON, USER PORT PRINTER {Centronics

parallel)and a buffered BACKGROUND

PRINTER routine.

Installation is a simple plug-in into any

available ROM socket.

$129.00
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If we examine the appliances which are already

in homes today, we can separate them into roughly

three categories — utilitarian, communication, and

entertainment. Utilitarian appliances include

clothes washers, stoves, refrigerators, and other

appliances which are used to maintain and serve

the utility needs of the household. The only pure

communication device most people have in their

homes is the telephone, although one could put

CB radio in this category as well. The remaining

appliances — television, radio, stereo system, etc.,

fall under the entertainment category. These

entertainment devices are overwhelmingly com

munications oriented. The vast majority of this

equipment is designed to receive broadcast

material, or to play pre-recorded material. It wasn't

until the video game that a non-communications

oriented entertainment appliance entered the are

na.

And now we must ask where the personal

computer fits into the home. Some people envision

the home computer as the wonder device which

serves many functions simultaneously— controlling

the lawn sprinklers, receiving the latest news from

the UP I wire, and challenging its owners to a fast

game of Space Evaders. If this vision is correct,

then the personal computer will become the home

appliance which bridges the gaps between all the

other appliances we know about.

However, as I talk with potential computer

owners, I detect a great deal of confusion. Most of

these people see the computer as the next home

appliance, but are very unclear as to how this ap

pliance will serve them. Many people seem to think

that the major useful application for these machines

is to serve as a high quality video game.

While there is an awareness of the educational

value of having a computer around the house,

there are not an overwhelming number of well

designed educational programs on the market.

Nonetheless, advertising which makes parents feel

guilty for not getting a computer for their children

has probably increased personal computer sales to

families.

Communications is another legitimate applica

tion, but many potential users are not yet ready to

use the computer as a replacement for the post

office or the morning paper. And home financial

management sounds like a great ideal until people

realize the tremendous amount of labor associated

with maintaining a data base.

Unless people can see some direct benefit

from their purchase, they will either defer their

purchase, or end up buying a computer which lies

unused on the shelf. It may be hard for COMPUTE!

readers to accept, but I will wager that there are a

whole lot of computers sitting on closet floors,

unused, because the purchaser didn't realize that

this machine was not vet appropriate for the tasks

he or she had in mind.

Even if the magic programs were found to

morrow, computers will not be sold by the millions

unless people think they are easy to use. To a con

sumer who is used to pushing a button on a dish

washer, or to turning two dials on a television set, a

full blown computer keyboard (with keys labeled

CTRL and ESC) can be quite intimidating. Also,

any computer which says READY when first turned

on certainly isn't ready for the average user who is

used to nothing more complex than a record

changer.

To be useful in the true mass market, the

computer must display a list of meaningful options

when it is first turned on. The user must be given

as much guidance as possible. Fortunately, most of

the personal computers on the market today are

capable of being programmed so thai a user-

friendly interface program is loaded automatically

when the system is powered up.

The situation is far from hopeless. Even with

all its defects, the personal computer is being pur

chased by consumers who want to be on the leading

edge of this technology. Those of us who under

stand these machines need to listen to these new

pioneers when they tel! us what they want. We

need to be responsive lo the suggestions of all

users, regardless of their level of technical sophisti

cation. Most of all we need to experiment with a

wide variety of software covering a wide spectrum

of applications until the truly appropriate "home"

application is discovered.

Only then can we rightly call this the age of

the personal computer, and only then can we say

that this technology can be appropriate for all

users. The personal computer promises to give

each of us control of our informational universe —

and when that day arrives, we will have achieved

real power!

Next Time...

We will explore User-Friendly languages — why

BASIC may not be basic any more. ©

•••••••••••••••••••••••••••••it

ATARI 800/400
Users and Dealers

Our software is available now lor your compuier including:

Sing along with your ATARI and the Music

Composer Cartridge this Christmas with the
help of our CHRISTMAS MUSIC files. w«rds in
eluded - Specify Set 1 or Sei 2 24K Disk - '24 95. 16K Tape M9 95

MATHFAKS helps reinforce basic math skills
with the help of the Votrax Type-N-Talk"and
ATARI 850 Interface <tx>ih optional). 2« D,sk '24.95

16< Tape ■ M9 95

Votrax Type-N-Talk"for above with RS-232
cable >339 *»«*«»«»»*• -^w—•■ ■, ■; ■

Computer's Voice
2370 ELLA DR. - DEPT. C-9

FLINT, Ml. 48S04 - (313)238-5585
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If we examine the appliances which are alread y 
in homes today , we can separate them into rough ly 
three ca tego ri es - utilitarian. comnlunicatio l1 , and 
ente rtainment. Utilitarian appliances include 
clothes washers, stoves, re frige rators, and other 
app liances which are Llsed to lllainlain a nd se rve 
the utility need s o f the household. T he onl y p ure 
communication device most people have in the ir 
homes is the telephone, although one cou ld p ut 
CB radio in this ca tegory as well. The re maining 
appliances - televisio n, radio, ste reo system, etc., 
fa ll unde r the entertainme nt category. T hese 
ente r ta inment d evices are overwhelilli ng ly com­
mun ica tions o r ie nted . The vast majority of thi s 
equiplne nl is d es igned to rece ive b roadcas t 
mate ria l, o r to play pre-recorded mate ria l. It was n't 
unti l the video game that a non-communica tio ns 
o rie nted entertainme nt appliance entered the are-
na. 

And now we must as k where the personal 
compu ter fits in to the home. Some peop le e nvision 
the home com puter as the wo nder d evice which 
ser ves many fun ctions simultaneously - controlling 
the law n sprinklers, receiving the la test news fro m 
the U PI wire, and challenging its owne rs to a fast 
ga me o f Space Evaders. If this visio n is correct, 
the n the personal compute r wi ll become the home 
appl iance which bridges the gaps between a ll th e 
othe r appliances we kn ow about. 

Howeve r, as I talk with po tential COll1pu te r 
owne rs, I detect a g reat dea l o f confusion. Mos t o f 
these people see the compute r as the nex l home 
appliance, bu t are very unclear as to how this ap­
pliance will se rve them. Man y people seem to think 
that the maj o r useful a pplica tion for these mac hines 
is to se rve as a high quality video ga me. 

While the re is an awa re ness of the educational 
value of having a computer around the house, 
there are not an overwhelming number of well 
d es igned educational programs on the market. 
Nonetheless, ad ve rtising which ma kes pa re nts feel 
guilty for not gelling a computer fo r their children 
has probably increased personal computer sales to 
faol ili es . 

Comm unications is a nother legitimate applica­
tion , but many potenti al use rs are no t yet read y to 
use the computer as a replacement for the post 
offi ce or the morning paper. And home fin ancial 
manage me nt sounds like a g reat idea l until people 
reali ze the tre mendous a nl0unt or labo r associated 
with ma int ai nin g a d a ta base. 

Unless people can see some direct benefit 
fro m their purchase, they will e il her de fer the ir 
purchase, o r end up buying a compuler which lies 
unused on the shelf. I I ma y be ha rd fo r COMPUTE! 
reade rs to accept, but I \,'ill \" age r that the re are a 
who le lo t o f compute rs silt ing on closet noors, 
unused , because the purchase r didn't realize that 
this machine was no t yet appropriate fo r the lasks 

he or she had in mind. 
Even if the magic programs we re found to­

morrow, computers will nOt be so ld by the millions 
unless people think they a re easy to use. T o a con­
sume r who is used to pushing a button on a d ish­
washe r , o r to turning two dials o n a televisio n se t, a 
full blown compute r keyboard (with keys labeled 
CTRL and ESC) can be qui te intimidating. Also, 
an y compu ter wh ich says READY whe n first turned 
on ce rta inl y isn 't read y fo r th e avera ge use r who is 
used to no thing more complex than a reco rd 
changer. 

To be usefu l in the true mass market, the 
compute r must display a li st of mean ing ful options 
when it is first turned o n. The use r must be g ive n 
as much guida nce as poss ible. Fortunately, most of 
the pe rsonal compute rs o n the market tod ay are 
capable of being programmed so Lhal a use r­
fri endl y interface progra m is load ed automatica ll y 
when the sys te m is powered up. 

The situa tio n is fa r fro m hopeless. Even wiLh 
a ll its de fec ts, the personal compute r is being pu r­
chased by consLime rs who wa nt to be on the lead ing 
ed ge of this Lechnology. Those o f us who under­
stand these machines need to li sten to these new 
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Only then can we r ightl y ca ll Lhis the age of 
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use rs. The pe rsonal compute r promises to g ive 
each of us contro l o f our inro rma tio nailini ve rse ­
and whe n tha t day a rri ves , ,,"e wi ll have achieved 
rea l power ! 
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THE iTlflnflGER
The first truly user-friendly Database Management System available at reasonable cost.

This suite of programs is ideally suited for both the businessman and programmer, for use with the CBM 8032.
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0KOF A DISKETTE

»EATE/REVISE

IISK ftHECKMV

BtTER/OIT

tmi A DISCETTE

im LFMTE

BW1PULATE FILES

tfOKKE SUB-FILES

*XT EDITOR

HEX CRiflTF. ■-EKIT TO BASIC

ENTER SELECTION? _

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.

Typical Applications include -

• Inventory Control

• Mailing Lists

• Accounting systems

• Personnel

• Costing

• Gathering test data

• Budgeting

• Scheduling

• Examples of use included on disk supplied.

CMD

As Programmers Tool

• Uses standard PET ASCII files.

• Software interface is in Basic and available

to the programmer.

• No special disk formatting so that word

processing or other programs can be stored

on the same disk.

• No ROM Based Security thus no need to

open CPU.

• Fast'n'key Sort/Merge included.

• Full realtime intra & inter record arithmetic

performed on the screen as record is

displayed.

• Professional software support including

unique security available.

TRY IT!

IF YOU ARE

NOT SATISFIED WITHIN 30 DAYS

WE WILL RETURN YOUR MONEY

$250.00
CANADIAN MICRO

DISTRIBUTORS LTD.
365 Main St., Milton, Ontario L9T1 ?7

416 878-7277

DISTRIBUTORS OF:

MUPET • DOUHLE-MUPET • SPOOLER

THE MANAGER • I/O PRODUCTS

THE mAflA[]EA 
The first truly user-friendly Database Management System availab le at reasonable cost. 

This suite of programs is ideally suited for both the businessman and programmer, for use with the CBM 8032 . 

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 ca lcu lations 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. 

Typical Applications include -

• Inventory Control 

• Mailing Lists 

• Accounting systems 

• Personnel 

• Costing 
• Gathering test data 

• Budgeting 
• Scheduling 
• Examples of use included on disk supplied. 

CANADIAN MICRO 
DISTRIBUTORS LTD. 

As Programmers Tool 

• Uses standard PET ASC II files. 

• Software interface is in Basic and ava ilable 
to the programmer. 

• No special disk formatting so that word 
processing or other programs can be stored 
on the same disk. 

• No ROM Based Security thus no need to 
open cPU. 

• Fast 'n' key Sort /Merge included. 

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

• Professional software support includ ing 
unique security avail able. 

TRY ITI 
IF YOU ARE 
NOT SATISFIED WITHIN 30 DAYS 
WE WILL RETURN YOUR MONEY 

$250.00 
DISTRIBUTORS OF: 
MUPET ' DOUBLE -MUPET ' SPOOLER 
THE MANAGER ' 1/0 PRODUCTS 

365 Main St., Milton, Ontario L9T 1 P7 
416878-7277 
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Reader's
Feedback
"With reference to "The World Computer," poor

Mr. Dejong. He is not the first and certainly not

the last person to have trouble loading a program.

His real problem, however, is not software, but his

perception of the entire microcomputer industry.

The implication that this industry has moved out

of its infancy and is maturing, or worse, has ma

tured, is not supported by real world conditions.

For example, I sold my first APPLE computer in

the fall of 1976, a mere 5 years ago, a time when

people didn't know APPLES from oranges (pardon

the pun). BASIC was the only language, software

was virtually non-existent, peripherals were few

and far between, and computer literacy was a term

that hadn't been coined yet. Since then great strides

have been made in the field of languages, software,

hardware and education, but, in spite of this prog

ress, the industry is only approaching its infancy.

Second generation computers like the ATARI, the

VIC-20, the APPLE III and others from such

giants as IBM and XEROX are proof of this. All of

these units have expanded on the foundations laid

by APPLE, Radio Shack, and others.

The driving force behind this creative work is

not universality, but diversity. The opportunity to

come up with a better idea, the ability to design

and market a more powerful machine or program

or peripheral supplies the incentive to change. The

prospects of a "world computer" as described by

Mr. Dejong are horrifying! First is the problem of

design, with so many bands in the pie it would

either end up an electronic eunuch or have so

many bells, gongs and whistles that it would be

frightfully expensive or be a nightmare to operate

(or both).

How about an operating language? Do you

use BASIC, COBOL, CP/M, SMALL TALK, FOR

TRAN, FORTH, or should they ail be dumped in

favor of a totally new language? If the latter, what

happens to all the existing software? What happens

to the "world computer" if the design is improved?

Should any such changes be 100% compatible with

older units, thus draining innovations of their

potential? Lastly, why even have an APPLE,

ATARI, COMMODORE, TRS-80, or any such

multitude of manufacturers if, for all intents and

purposes, all the machines are cast in the same

mold? We could have one large, inefficient firm

cranking out "generic" computers, complete with

label-less white boxes. The possibility is simply too

monstrous to consider seriously!" Vern L. Mastel

"Concerning Mr. Thornburg's "rebuttal" to my

article, it was never my intention to sell "drill" type

programs to anyone. The whole point of the article

was to allow the teacher to teach. And then use the

computer to help him with his job. My remarks

concerning games were asides. They were not

specifically germane to the major premise of the

article, except to this extent: in practice, games too

often surplant meaningful work with computers in

the public schools. This is even true in colleges.

Games certainly have their place in learning.

Any teacher knows that. And I would suspect that

this is especially true in the home environment,

where the number of computers available for the

task is not an overriding consideration. My high

school, however, has the use of only one computer

for all of mathematics and science. We simply

cannot afford games. And unless a particular

school is especially affluent, neither- can the average

public school.

Now about drill: here again, I was — shall we

say — misunderstood. It is my contention that if

basic skills are acquired as a result of computer

games, it is precisely because the program had in

some way made drill palatable. These are the only

games in Computer Aided Instruction, (CAI,) that

to me are of any consequence. These are precisely

the games Mr. Thornburg decries. The "Star Treks

and "Othellos" that are played and toyed with in

school are the domain of the very fine students.

These latter have no need of CAI. I teach them

computer programming.

The notion that drill "turns a student off was

also not my idea. Quite the reverse. I was quoting

the pedagogues; that pervasive philosophic tilt in

education generally attributed to John Dewey,

which has produced what promises to be the least

educated generation in the history of this country.

It is exemplified by what is sometimes called "The

Sesame Street Syndrome," the notion that some

thing of consequence — aside from various vulgar

ities — can be derived from a school atmosphere of

fun and games.

I teach Title I classes in remedial mathematics.

If there is one common thread that unites all these

students — aside from their inability to do basic

arithmetic — it is their almost universal lack of

personal discipline. Nobody has ever required

them to do anything of consequence, certainly not

in academics. There is absolutely nothing theoreti

cal about their needs. They need to be "told," first.

Then they need to acquire skills; much of it by-rote

type skills like multiplication and addition facts.

We provide those skills. We do it with drill, individ

ualized and scored, with the computer helping to

make it all possible. Standing over it all is the most

important ingredient of all — the teacher, flesh

and blood type, with all the attributes of patience,

concern and even empathy for his students, that

brought him to the profession." Alfred D'Attore
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Reader's 
Feedback 
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label-less white boxes. The possibility is simply too 
monstrous to consider se riously!" Ve rn L. Mastel 

"Concerning Mr. Thornburg'S "rebutta l" to my 

article, it was never my intention to sell "d rill " type 
programs to anyone. The whole point of the articl e 
was to allow the teacher to teach. And then use the 
computer to help him with his job. My remarks 
concerning games were asides. They were not 
specifically germane to the majo r premise of the 
article, except to this extent : in practice, games too 
often su rplant meaningful work with compute rs in 
the public schools. T his is even true in colleges. 

Games certainly have their place in learn ing. 
Any teacher knows that. And I wou ld suspect that 
this is especially true in the home envi ron ment, 
where the number of computers available fo r the 
tas k is not an overriding consideration. My high 
school, however, has the use of onl y one computer 
for all of mathematics and science. We sim ply 
cannot afford ga mes. And un less a particular 
school is especia lly affluent, neither can the average 
public school. 

Now about drill : here again , I was - shall we 
say - misunderstood. It is my contention that if 
bas ic skills are acq uired as a result o f computer 
games, it is precisely because the program had in 
some way made drill palatable. These are the o nly 
games in Computer Aided Instruction, (CA l ,) that 
to me are of any consequence. These are precisely 
the games Mr. T hornburg decries. The "Star Treks 
and "Othellos" that a re played and toyed with in 
school are the domain of the very fin e students. 
These latter have no need of CA L I teach them 
computer programmmg. 

T he notion that drill "tu rns a student ofr' was 
also not my idea. Quite the reverse. I was quoting 
the pedagogues; that pervasive philosophic tilt in 
education generall y attributed to John Dewe y, 
which has produced what promises to be the least 
ed ucated generation in the histo ry of this country. 
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and blood type, with all the attributes of patience, 
concern and even empathy fo r his students , that 
brought him to the profession." Alfred D' Attore 



DTL

BASIC
COMPILER

Compatible with all existing

Basic interpreter commands

Improved Performance based

on faster execution times

• Accepts extensions to Basic • Large Programs (16K +) will

implemented in RAM or ROM benefit from memory savings

• Provides demanding two pass • Security Key attaches to

syntax and logic analysis either cassette port

A Basic COMPILER for your Commodore Microcomputer

by Drive Technology

DTL-BASIC is a Basic compiler for Commodore

machines designed to convert existing programs

to machine code and run them without modifi

cation. Compiled programs will run much

faster and operate in exactly the same way as

the un-compiled versions. Compiled code is

typically 20 to 50% smaller than source code.

For large programs this saving will more than

offset the 4K run-time library appended to each

compiled program, providing additional internal

memory space.

The compiler implements true integer arithmetic

as well as real arithmetic. Use of integers can

lead to significant speed improvements. Special

compile time options make identification and

conversion of real variables to integers a simple

task.

A 'Compiler' security key, which plugs into

either cassette port, is supplied together with

the DTL-BASIC compiler. This key must be used

in order to compile a program or to run the

compiled version. In order to allow for the

distribution of compiled versions of user devel

oped programs, a second type of key known as

a 'Run-Time' key is available in any required

quantities. Software developers can obtain

private security key sets with unique serial

numbers providing comprehensive protection

of their products while allowing customers to

make backup copies of compiled programs.

DTL-BASIC is a disk based system requiring a

32K PET/CBM and comes complete with an in-

depth user manual and a Compiler Security

Key. Three versions of the compiler exist for

CBM 3032, CBM 4032, and CBM 8032 machines.

Please specify machine type and disk type (4040

or 8050) on which compiler is to be supplied.

DTL BASIC WITH MANUALAND

SECURITY KEY $350.00

RUN-TIME KEYS $50.00 EACH

FROM

CMD
CANADIAN MICRO

DISTRIBUTORS LTD.

365 Main St., Milton, Ontario L9T 1P7

416 878-7277

THE COMPANY THAT BROUGHT YOU
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THE MANAGER • I/O PRODUCTS
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Basic interpreter commands on faster execution times 
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COMPILER 
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implemented in RAM or ROM benefit from memo/)' savings 

• Provides demanding two pass • Security Key attaches to 
syntax and logic analysis either cassette port 

A Basic COMPILER for your Commodore Microcomputer 

by Drive Technology 

OTL-BASIC is a Basic compiler for Commodore 
machines designed to convert existing programs 
to machine code and run them without modifi­
cation. Compiled programs will run much 
faster and operate in exactly the same way as 
the un-compiled versions. Compiled code is 
typically 20 to 50% smaller than source code. 
For large programs this saving will more than 
offset the 4K run-time library appended to each 
compiled program, providing additional internal 
memory space. 

The compiler implements true integer arithmetic 
as well as real arithmetic. Use of integers can 
lead to significant speed improvements. Special 
compile time options make identification and 
conversion of real variables to integers a simple 
task. 

A 'Compiler' security key, which plugs into 

either cassette port, is supplied together with 
the OTL-BASIC compiler. This key must be used 
in order to compile a program or to run the 
compiled version. In order to allow for the 
distribution of compiled versions of user devel­
oped programs, a second type of key known as 
a 'Run-Time' key is available in any required 
quantities. Software developers can obtain 
private security key sets with unique serial 
numbers providing comprehensive protection 
of their products while allowing customers to 
make backup copies of compiled programs. 

OTL-BASIC is a disk based system requiring a 
32K PET/CBM and comes complete with an in­
depth user manual and a Compiler Security 
Key. Three versions of the compiler exist for 
CBM 3032, CBM 4032, and CBM 8032 machines. 
Please specify machine type and disk type 14040 
or 8050) on which compiler is to be supplied. 

DTL BASIC WITH MANUAL AND 
SECURITY KEY .••••••... 5350.00 

RUN-TIME KEYS •••••.... 550.00 EACH 

FROM 

eM' 
CANADIAN MICRO 
DISTRIBUTORS LTD, 
365 M ain St., M ilton, Ontario L 9T 1 P7 
4 16878-7277 

THE COMPANY THAT BROUGHT YOU 
MUPET • DOUBLE-MUPET • SPOOLER 
THE MANAGER • 110 PRODum 
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Ask The Readers

Robert Lock Richard Mansfield and Readers

We are grateful for the many readers who have

sent questions and answers in to this column. Please

keep on letting us know what your problems are

and helping us solve the questions raised by other

readers. Here is this month's exchange:

on the Apple II. We can suggest that one source of

such a package is OnLine Microcenters, 5636

Blackstone, Fresno, CA 93710. The Atari package

is currently available and an Apple version is

planned if demand warrants it.

" 'My Apple II: It does not compute!' wrote to complain

about excessive TV interferencefrom his Apple II com

puter. Recently I've dealt with a similar problem —

keeping an exceedingly noisy laserfrom interfering with

my computer! Radio-frequency interference (RFI) can be

a pesky problem, but the following measures may help the

situation:

Ifyou use your TV setfor a computer display, be

sure you disconnect the antenna while using the

computer. This is especially important in apartment

buildings, where many apartments share one antenna

system! You can disconnect the antenna wires with a

screwdriver, or insert an antenna/computer switch

between the computer, antenna, and TV set. These

switches are available at many electronics and TV

repair shops.

Insert an ''EMIfilter" in series with the AC power

cord. These filters are available from several manu

facturers, notably Corcorn. Interferencefrequently

travels to other apartments through the poxoer lines.

Early Apples, with their switching power supplies,

may he especially susceptible to this problem.

Try moving the computer to a different spot in the

apartment, plugging it into a different AC outlet.

If desperate, you might try wrapping printer and

disk cables, and perhaps the computer itself, in

aluminum foil (!). Ground the foil to the computer

chassis, the AC ground, or a cold water pipe.

Find out whether you1re really the guilty party. I

live in an apartment with a PET, and OSI, and a

Motorola computer. The OSI runs with its case open

much of the time, and the Motorola computer has no

case. Neither machine causes perceptible TV

interference." Mark Bernstein

Our thanks to INSIGHT: ATARI columnist Bill

Wilkinson for the following information. McBee

Barbour asked (COMPUTE! # 15) about any

AMWAY distributor software which would work

"I purchased an old OSI system consisting of a 500 CUP

board (revision A), a model 430B I/O board, 12K of

memory and a Teletype model ASR-33 terminal with tape

reader. The system is also currently cassette based.

In 1977, OSI sold a video board (model 440) and

two video support ROM's (65V prom monitor and 500VB

prom) for use with « Black-and-white monitor. These

items are no longer available from OSI.

Since I purchased the abovejor next to nothing

purely as a learning tool in conjunction with my studies, I

wish to establish a video terminal for minimum cost.

I would greatly appreciate hearing from any of you

who may have had a similar situation." Frank Koelbl

"I have been using a Commodore Pet Computer now for

some time together with a 3040 Floppy Disk Unit and

was wondering whether you or one ofyour associates, e.g.

Jim Butterfield, can answer afew questions for me.

alternatively, a source ofsuch information would be

useful.

My questions concern the Disk Drivefor which

Commodore appears to publish very little other than the

Handbook.

I think a Manual which gave some (if not all!) of

the subroutines would be a useful item.

The point of most interest to me concerns the indi

vidual blocks on aformatted disk. It is possible to change

the ID on a particular track £sf sector to be different to the

main ID shown in the directory? How can one go about

this? Once changed, can this be altered back again?

My other point concerns the 'U' commands. We

know from the manual that 'UI' will 'READ' C5? 'U2' will

'WRITE,' but what other commands are there involving

"If and what do they do which is useful. Are the routines

available only by MACHINE-CODE access?

May I say Ifind COMPUTE! the best magazine of its

kind on the market, but I have great dificulty in obtaining

it. I would be grateful ifyou would tell me if it is directly

obtainablefrom you on a regular basis, or where the best
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Introducing the M line . . .

Now! Drive Systems for AIM, KIM and SYM Computers

- from PERCOM.
At last. Low-cost, quality mini-disk drive systems for your AIM-65, KIM or

SYM from the leader: PERCOM.

Assembled and tested systems start at only $599.95, including the drive
controller circuit card, disk-operating system, interconnecting cable, drive

and comprehensive users manual.

The right storage capacity - Available in 1-, 2- and 3-drive

systems, with either 40- or 80-track drives.

Flippy storage - Flippy drives (optional) let you flip a diskette

and store data and programs on the second recording surface.

High Storage Capacity - Formatted, one-side storage capac

ity is 102 Kbytes (40-track drive). 205 Kbytes (80-track drive).

Proven Controller - The drive controller design is the same as

the design used in the Percom 680X LFD mini-disk system. This

system - introduced in 1977 - has given reliable service in thou

sands of applications. Two versions are available: the MFD-C65

for the AIM-65 expansion bus, and the MFD-C50 for the Sys-

tem-50 (SS-50) bus.

• Includes an explicit data separator circuit that's reliable

even at the highest bit densities.

• Provides for on-card firmware.

1 Includes a motor inactivity time-out circuit.

• Capable of handling up to four drives.

• Capable of reading both hard- and soft-sectored diskettes.

• DOS included - The MFD disk-operating system works with

the AIM monitor, editor, assembler, Basic and PL/65 programs:

interface is direct, through user I/O and Fl, F2 keys.
• Reliability assurance - Drives are burned-in 48 hours, under

operating conditions, to flag and remove any units with latent de

fects.

• Full documentation - Comprehensive hardware and software

manuals are included with each system. These manuals cover de
tails from design to operation and applications.

Available soon! The M-65/50 Interface Adapter. Only

$49.95. Expand your AIM-65, KIM or SYM with proven Sys-

tem-50 (SS-50) modules.

System Requirements: AIM-65, KIM or SYM computer with ex

pansion bus and four Kbytes RAM (min).

PERGOM
PERCOM DATA COMPANY. INC.
211 N. KIRBY GARLAND. TEXAS 75042

(2141272-3421

Toll-Free Order Number: 1-800-527-1592

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

0 1981 PERCOM DATA COMPANY. Inc.
PERCOM. MFD-C50. MFD-C65 and M-65/40 are trademarks of Percom Data Company, Inc.

AIM 65 is a trademark of Rockwell International. Inc
KIM is a trademaik ol MOS Technology Corporation

SYM is a trademark of Synertek. inc.

Yes ... I'd like to know more about Percom MFD drive systems.

Rush me free literature.

Send to
PERCOM DATA COMPANY. Inc., Dept. 65-C

211 N. KtrbySt., Garland TX 75042

name

address

city

1

stale

1
pliont number

MAIL TODAY!
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source in London would be.

I hope you do not find my questions impertinent —

they are not intended to be." M.J. Band

COMPUTE! expects to publish a program shortly

which will permit easy viewing and changing of"

any byte on a disk including the directory, BAM,

etc.). In reference to your question about the "U"

commands, they are "user-defined" and described

briefly on page 53 of Commodore's User's Manual

for CBM Dual Drive Floppys (Part Number 320899).

Thanks for the compliment. COMPUTE!

subscriptions are available from: Circulation

Department, COMPUTE! Magazine, P.O. Box 5406,

Greensboro, NC 27403 USA. The cost is $25 surface

mail anywhere tn the world, $38 airmail to Europe.

"Regarding Edward Sweeney's letter to you (in your

August issue), VOTRAX has made every attempt to

insure that every customer has received sufficient infor

mation to use Type-'N-Talk. We received a letter dated 7-

6-81 from Mr. Sweeney and tried to contact him. Unfor

tunately, our attempt to reach him by phone was futile

since his phone wasfound to be disconnected. We imme

diately responded to his letter by forwarding to him both

the basic program lines necessary to use T-N-T with an

Atari, as well as the necessary cable configuration (since

Atari uses a non-standard cable). We subsequently received

a letter dated 7-26-81 from Mr. Sweeney thanking us for

fulfilling his requirements.

In order to eliminate connection problems that may

arise, VOTRAX is and has been offering RS232C com

patible cablesfor many of the personal computers in

cluding: Apple, Atari, Heath, Ohio Scientific, and Radio

Shack models 1, II, III and the color computer. As jar as

driving software is concerned, access to the RS232 Port

(and thereby the T-N-T) is accomplished (in most systems)

by using a simple print statement. In other ivords, ifyou

want T-N-T to say "Hello", you simply print "Hello".

Additionally, many of the major software houses are

currently either converting existing programs or devel

oping new programs to utilize this new dimension now

available to virtually any computer.

Ij any nj your readers have purchased T-N-T, or are

contemplatingpurchasing T-N-T, technical questions

should be directed to me at (313) 588-0341."

Douglas A. Porath

Applications Engineer, Votrax.

You also must have the Atari 850 interface and its

initialization software. Set the baud rate switch #6 down

on the TNT and plug TNT into your interface port #/.

IJ you have already run into trouble, contact Votrax.

If you are sure that TNT and 850 are OK up to this

point, the following little Atari Basic routine will get you

started.

1 OPEN #2,8,0, "Rl:"

2 XIO36,#2,I2,0, "Rl:"

3 XIO34,#2,48,0, "Rl:"

4 PRINT #2; 'TALK 2ME"

5 STOP

Jerry White

"1 have been told that there is a computer device which

duplicates the tossing of the coins process associated with

The I Ching, Book of Changes. / imagine that the

device provides a random selection oj numbers jrom 1-6-4

which is basically what the procedure of tossing coins is

all about.

Ij you have any information on such a device, I

would like to hear from you about it." Robert Mahon

We know of no machine dedicated to I Ching coin

tossing. Computers can do it, however, with a line

similar to: 1 OX = INT (RND( I) * 64) + 1.

'7 saw a cryptic comment — / think in COMPUTE! #10:

"PET Exec Hello" by Gordon Campbell. Second para

graph: POKE 59458,62 (this may damage your ma

chine). Can I damage a PET with POKES? ? It scared

me. Wejust got a (used) PET—Original ROMs. I heard

you have published a PET book based on old issues of

COMPUTE!. How can I get this?" Eelix Rosenthal '

You can damage the computer with this POKE.

Luckily, it is the only POKE which is known to be

risky, as far as we know. You can POKE freely

anywhere else. For a more complete explanation of

this peculiarity, see the warning in COMPUTE! #14,

pg. 68. To answer your second question: yes COM

PUTE! is publishing two such collections, one for

PET and one for ATARI, These books contain

much from the early, out-of-print COMPUTE! issues

(as well as some previously unpublished pieces).

For ordering information, see the ads elsewhere in

this issue.

Our thanks to VOTRAX for the prompt clarifica

tion above. Here's a helpful answer from a reader:

Re: Edward Sweeny,

"Your Atari 800 is quite compatible with your Votrax

Type'N Talk speech synthesizer. Ifthe TNT is properly

connected to a speaker, it should say, "SYSTEM READY,"

when you turn it on.

"Is there a spelling program that checks spelling oj words

in a Applewrifer [He? Is there a mailing label program

that drives files in Applewriter format?"

John Hudson Tiner
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source in London would be. 
/ hope you. do not find Illy queslions im/JertinCllI­

they are nol intended to be." M . j. Band 

COMPUTE! expects to publish a program sho rtl y 
which will pe rmit easy viewing and changing o f 
any byte on a disk includ ing the d irecto ry, BAM, 
etc.}. In re ference to your questio n about the "U" 
commands, they are "use r-defin ed" and desc ribed 
brie fl y on page 53 of Commodore's User's Manual 
for CBM Dual Drive Flo/Jllys (Pa rt Number 320899). 

T hanks fo r the compliment. COMPUTE! 
subscr iptions a re avail able from: Circu lation 
Department, COMPUTE! Magazine, P.O . Box 5406, 
Greensboro, NC 27403 USA. The cost is $25 surface 
mail anywhere in the world , $38 airmail to Euro pe. 
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Illation 10 use Type-'N -Talk. We received a leller daled 7-
6-8 / frOIll Mr. Sweeney and tried 10 conlact hilll . Ullfor­
tunately, Ollr attemlJl to reach him b), phone was fU lile 
since his phone was found to be disconn.ected. Mf e imme­
diately "esponded to his leller byfonvarding 10 hilll both 
the basic prograllilines necessmy 10 use T -N -Twith an 
Alari, as well as Ihe necessmy cable configuralion (since 
Alari uses a lIon-slalldard cable) . We subsequenlly received 
a leller da ted 7-26-8 / frolll M r. Sweeney thanking liS for 
fulfilling his requirelllents. 

I II. order to elilliinale conneclion /Jroblems Ihalllla)' 
arise, VOTRAX is and has been offering RS232C COIII ­
palible cables for lIIany of Ihe personal compulers in­
cluding: AIJP"', Alari, Healh, Ohio Scienlific, and Radio 
Shack lIIodl'ls I, II , III and Ihe color cOlllpuler. As faulS 
driving softwart' is concerned, access to Ihe RS232 Pori 
(and Ihereby till' T-N -T) is accomplished (in 1II0si syslems) 
by using a simple prinl slatelllent. /n other words, if )'on 
wanl T -N-T to say "Hello", you simply print "Hello". 
Addilionally, lIIallY of the major software hOllses are 
CIIrrClltiy either converling exisling IJrograms or dl'vl'l­
opillg new prograllls to ulilize this new dimension now 
available 10 virtua ll)' allY collipuler. 

If any of your readers have IJurchased T -N-1', or are 
cOlIll'lnlJla lillg IJll rchasing T -N-1', lechnical qllesliollS 
shollid bl' dilw /l'li lo /III' 01 (3 13) 588-034 1. ,. 

Douglas A. Poralh 
Ap/Jliralions Engineer, Volrax. 

O ur thanks to VOTRAX for the pro mpt clarifi ca­
tion above. Here's a hel pfu l answer from a reader : 

RI': Edwa rd SWI'I' II)" 
"Your Ata ri 800 is 'I" ill' coml}{/ Iibll' wilh your Volrax 
T)'pl' 'N Ta lk SIJNell s)'"lhesiul'. If Ih l' TN T is prolm 'l), 
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on the TN T and plug TN T into )'OU I' illierface port # I . 

If you have already run into I. rouble, contact Votrax. 
If ),Oll are sW'e Ihat TN T and 850 are OK liP to this 
IJlJin l, Ihe following lillie Alari B(lSic /'Outine will get you 
started. 

I OPEN #2,8,0, URI:" 
2 XIO 36,#2, 12,0, "RI :" 
3 XIO 34,#2,48,0, "RI :" 
4 PRINT #2 ; " TALK 2M E" 
5 ST O P 

J eny Wh ite 

"I have been luld thal lhel'e is a CO IIIIJlIler device which 
dllplicales Ihe tossing of Ihe coills l)I'ocess associaled wilh 
The I Ching, Book of Changes. I illlagille Ihalthe 
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which is basicall), whal Ihe IJruCl'dli re of lossi ng coi lIS is 
all abolli. 

![you havl! all)' information 011 such a device, I 
wOllld likl' 10 hl'arfrolll ),0 11 abolll il." Roberl Mahon 
\oVe know o f no mac hi nc ded ica tcd to I Ching coin 
loss ing. Compu ters can clo it, however, with a line 
similar to: lOX = I NT (RN D( I) * 64} + I. 

"I saw a (I)'IJlir COIIIIIII'III - I lhillk ill COMPUTE! # I 0: 
"PET Exec Hl'lIo" b), Gordon Call1lJbell. Second para­
gmph: POKE 59458,62 (this ilia), damage )'OUI' 1110-

chilll'). Can I dalllage a PET wilh POKE .?? II scared 
1111' . WI' jllsl gul a (lIsNI) PET~riginal HOMs. / heard 
),011 hilT'!' IJ/lblishl'll a PET book based 011 old issues of 
COMPUTE!. How rllll I gellhis?" Felix RosPlllhal 
You call damage the computer with th is POKE. 
Luckil y, it is the only PO KE which is known to be 
risky, as fa r as we know. You can PO KE freely 
anywhere else. For a mo re complete ex planatio n of 
this peculia rit)" see the wa rn ing in COMPUTE! # 14 , 
pg. 63. To answer your second question: yes COM­
PUTE! is publi shing t\\'o such collectio ns, one for 
PETand one fo r ATA RI. T hese books contain 
much from the ea rl )'. out-of-p rint COM PUTE! issues 
(as well as some previousl), unpublished pieces}. 
For ordering info rmal io n , see the ads elsewhere in 
th is issue. 
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Memory— you never seem to have quite

enough of it.

But if you're one of the thousands of Apple

owners using the SoftCard, there's an economical

new way to expand your memory dramatically.

16K ON A PLUG-IN CARD.
Microsoft's new RAMCard simply (

plugs into your Apple II,® and adds 16k

bytes of dependable, buffered

read/write storage.

Together with the SoftCard,

the RAMCard gives you a 56k

CP/M® system that's big enough

to take on al! kinds of chores that

would never fit before (until now,

the only way to get this much

memory was to have an Apple

Language Card installed).

GREAT SOFTWARE:
YOURS, OURS, OR THEIRS. <

With the RAMCard and

SoftCard, you can tackle large-

scale business and scientific

computing with our COBOL and

FORTRAN languages. Or greatly

increase the capability of CP/M

applications like the Peachtree Software account

ing systems. VisiCalc™ and other Apple software

packages can take advantage of RAMCard too.

And RAMCard gives you the extra capacity to

develop advanced programs of your own, using the

SoftCard and CP/M. Even with the RAMCard in

^ place, you can still access your ROM BASIC

and monitor routines.

JOIN THE SOFTCARD

\

The RAMCard is just the

latest addition to the SoftCard

family — a comprehensive sys

tem of hardware and software

that can make your Apple more

versatile and powerful than you

ever imagined.

Your Microsoft dealer has all

the exciting details. Visit him

soon, and discover a great idea

that keeps getting better.

Microsoft Consumer

Products, 400108th Ave. N.E.,

Suite 200, Bellevue, WA 98004.

(206)454-1315.

*w* t "<l
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Basically Useful BASIC

Automatic

DATA

Statements For

CBM And Atari
Dr. Harald Under

Krefeld, West Germany

The following BASIC program converts a program

from machine language into BASIC DATA state

ments by means of the "dynamic keyboard." For

the Original PETs, the numbers 623,624,158 in

the last line, must be replaced by 527,528,525.

1 INPUT"START ADDRESS";A:INPUT"END AD~

~DRESS";E:Z=2000

2 PRINT"{CLEAR}{2 DOWN}"Z"DATA"; :IFA>E~

"THENEND

3 FORA=ATOA+15+(E<A+15)*(A+15-E)

4 PRINTMID5(STRS(PEEK(A)),2)" , ";:NEXT~

5 PRINT"{LEFT} ":PRINT"A="A":E="E":Z=~

~'1Z+10H:GOTO2{HOME}M;

6 POKE623,13:POKE624,13:POKE158,2:END~

Program 1. CBM Version

W BEG=7*4096=FIN=BE&*759:? "CCLEAR 2 DOW

N >"

1 FOR I=BEG TO FIN STEP 6

2 ? I;" DATA ".;

3 FOR >I TO 1+5

4 ? PEEK<J)iHi"i
5 r£XT J^? CHR$<12fi)

6 NL=NL+MF HL<I5 THEN 9
? ? "CONT^POSITION 2,S=P0KE 842,13-STOP

8 POKE 342,I2:NL=@=? "{CLEAR 3 D0WN>"

9 NEXT I=? "COHT"
18 POSITION 2/8--P0KE S42,13:ST0P

11 POKE 842.12=NL=0=? "-CCLEAR 2 »IO"

12 FOR 1=8 TO 12=? I*NEXT I'? "POKE 842,

12":GOTO 10

Program 2: Atari Version *

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
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Basically Useful BASIC 

Automatic 
DATA 
Statements For 
CBM And Atari 
Dr. Haro ld Linder 
Kre feld, West Germany 

The fo llowing BASI C program converts a program 
from machine language into BAS IC OAT A staLe­
ments by means of the "dynamic keyboard ." For 
the Original PETs, the numbers 623 ,624,158 in 
the last line, must be replaced by 527,528,525. 

1 IN PUT" START AOORESS "; A:I NPU T" ENO AO­
- ORESS ";E: Z=2~~~ 

2 PRI NT" {C LEAR }{ 2 0 0WN} " Z"O ATA"; :IFA)E­
-T HE NENO 

3 FORA=ATOA+ l S+( E(A+lS}*( A+lS- E) 
4 PRIN TM IOS (STRS(P EEK (A» , 2) " ," ; : NEXT-

5 PRI NT"{ LEFT} ": PR I NT"A=" A": E="E": Z=­
-" Z+1 ~ " :GOT02{ HOME }"; 

6 POKE623 ,1 3: POKE62 4,1 3: POKE 158 , 2: ENO-

Program 1. CBM Version 

'" BEG= 7*4096 : FHFBEG+ 759 '? "(CLEAR 2 OO~l 
H )" 
1 FOR I=BEG TO FIN STEP 6 
2 ? 1;" ~TA ".' 
3 FOR J=I TO 1+5 
4? PEEK(J); " , "; 
5 !-EXT J:? M$( 126) 
61-L=Ii..+1 : IF 1-L( 15 TtEH 9 
7 ? "eCK-IT " ' POSITI Otl 2,0F'OKE 842, 13: STOP 

8 POKE 842, 12 : t-ll..=0 : ? "{CLEAR 3 Dm,lID" 
9 l·f );T I :? "O) ·IT " 
113 POSITION 2,0:Pet:E 842, 13 : ~;TOP 
11 POKE 842 , 12 :1-L=0:? "{CLEAR 2 Dm,lH)" 
12 FOR 1=0 TO 12:( I :fEx:T I :? "POKE 842, 
12" : GOTO Hi 

Program 2: Atari Ver sion 

ATARI® 
APPLE® 

, PET® or 
OWNERS 

BUSINESS OPPORTUNITY 

DEALER REPRESENTATIVES WANTED 
PART OR FULL TIME 

NO ROYALTIES, NO FRANCHISE FEE 

Exceptionally lucrative ground-fl oor 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 r--/--r 

t~:s~a~ ':!!:e~ ~~m~ur~s~~ms 
the COMPUTER BUS, 101 River St., Grand River, Ohio 44045 

Authorized ATAR I® Dealer 



Designing

Computer Software Programs

is Serious Business

„.„

■

---_'■

Fall ^^M^^^^MAiipm Sincerely.

Manager

450 St. John Road

Suite 792 6360

Michigan O^'"
(219-87 9-

ADVANCED OPERATING SYSTEMS 

A Division of Howard W. Sams & Co., Inc. 

Dear Software Designer : 

Microcomputers, their peripherals, and software are a part of the most vol­

atile industry in existence today. 

Companies associated with this growing area come and go at a painful rate. 

Presently, good software is at a premium. The average computer owner is far 

more sophisticated than he was a year ago. He demands an ever increasing 

diet of faster high resolution games that can only be met by the best pro­

grammers. The day of the small businessman, who has the time to sweat 

through the debugging of his general ledger whi le on the line, is gone. 

While state of the art programmers exist, they must feel confident that their 

efforts will be developed and marketed by a company with the experience 

and strength to assure complete success for their products. 

Advanced Operating Systems is a division of In and specifically related to 

Howard W Sams & Co., Inc. (Sams Books). Our professional experience goes 

back to the birth of the microcomputer industry. Advanced Operating Sys­

tems benefits from the strength of In, one of the largest companies in the 

world, as well. 

Advanced Operating Systems is committed to helping the micro trade grow 

in a businesslike and professional manner. Our 150 representatives in the 

field will sell your product both to computer stores and direct to the con­

sumer. You'll be represented by one of the top advertising agencies in the 

United States. Your product will benefit from professional package design, 

effective copy and layout design. You can be assured you r program will 

receive extensive advertising in both computer and general interest 

magazines, as well as catalog sales. 

If you want the security of dealing with a company that will reliably send your 

royalty checks month after month, while providing you with professional, yet 

personal attention, write or call me to discuss your programming efforts. 

We are easy people to deal with. We understand you r problems, and we pay 

competitive royalties. Even more importantly, we can do more for you and 

your program than any existing software firm . 

We are interested in state of the art games, business, professional and utility 

programs. 

Let me hear of your work, completed or still in process. We are ready to go to 

work for you! 

Sincerely, 

?~Y-.!-J~
-

Palmer T. Wolf 

Software Acquisition Manager 

45051. John Road 

Suite 792 

Michigan City, IN 46360 

(219-879-4693) 
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Beginner's
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Richard Mansfield

Assistant Editor

From Chaos To Bits

Computers are sometimes called data processors.

Data is processed by programs. You might type in

a list of all the articles in this year's COMPUTE! and

then write a program which will show you only the

articles on, say, computer music. We will write such

a program next month. What we want to see now is

how data can he set up in files to make it easier for

the computer to process it.

Our list of articles, while interesting in itself, is

raw data. It sits in the program as DATA statements

(or it could be on a disk or tape////1) — the important

thing to realize is that a program will later operate

on the list, refining it into more meaningful infor

mation. The computing (or processing) aspect of

this program might be to generate a more specific

list: perhaps all articles by a particular author.

However, for the computer to process data, the

data must be somewhat organized already.

Organizing Data

If you look at Figure 1, you will notice that there

are a number of divisions, each nested within a

larger division. Here is a DATA statement taken

from our proposed COMPUTE! index program

which will help to illustrate Figure 1.

500 DATA FILES-DATA STORAGE TYPES*

MANSFIELD* 17

We can start from the outer ring of chaos and

work inward. You make a stack of this year's COM

PUTE! If your stack of magazines were burned to

ash, the molecules of ink and paper would no

longer have any meaningful relationship to each

other and could not be called "information." Taken

as a whole (as a stack) it is not data, exactly, because

data is special: it is information organized so that it

communicates a particular meaning. Your com

puter cannot read (yet), so the articles in COMPUTE!

do not become meaningful data for the computer

until you type them in as DATA statements or put

them on tape or disk files.

Data is divided into files. An entire list of all

year's articles is onefile. A list of your stocks and

bonds would be another file.

Within files there are records. Our DATA

statement (line 500 above) is a record. It is a subdi

vision within the "COMPUTE! Articles File" which

refers to a single, logical grouping of information

(in this case, the information on a single article). In

the financial portfolio file, all the information

about a particular stock would be a record. Records

CHAOS

CHAOS

INFORMATION

DATA

FILE

RECORD

FIELD

BYTE

BIT

CHAOS

Figure 1.

are further divided into "fields" of information.

We have chosen to use three fields: 1. A description

of the article, 2. Author, 3. Issue Number.

As an aside, we should note that there is some

thing special about the first word in our example

record. To make it easier on the computer, one

part of a record (often the first field, or part of it)

is designated the key. Sometimes the key is a number,

but we are using the first five characters of the first

field ("FILES") as our key. We have decided to key

this file by topics. We chose each topic name so that

it would be only five letters long. FILES, MUSIC,

ART , (notice the two spaces after "ART " to

make it five long), ML , (machine language),

BASIC, MAPS ', INTER (interfacing),1 DISKS,
TAPE , PRINT (printers), MODEM, and any

other keys we want.

Bytes and Bits

Finally, the smallest units of information are indi

vidual symbols, letters, and numbers. Each single-

character piece of information is called a byte. A

byte is able to store the numbers zero through 255.

Since there are 26 letters in the alphabet, 26 capital

letters, and number symbols 0 to 9, and assorted

other symbols such as commas and brackets — the

number of symbols we use to communicate with is

less than 255. So, since a byte can store up to the

number 255, each byte can "hold" a number value

which represents a particular letter of the alphabet,

numeral, or punctuation mark. Your computer

stores the number 65, not the letter "A." A code

was devised (the ASCII code) which assigns the

number 65 to capital "A" and 193 to small "a."

Every letter is represented by a particular number.

Lower case "b" is 194.

Each byte is made up of eight bits. Where a

byte can mean the numbers from 0 to 255, a bit can
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From Chaos To Bits 
Computers are sometimes ca ll ed data !Jrocessors. 
Data is processed by programs. You might ty pe in 
a list of all the articles in thi s yea r's COMPUTE! and 
then write a program which will show you onl y the 
a rticles on, say, computer music. We will wr ite such 
a program next mo nth. What we want to see now is 
how data can be set up in Jiles to make it eas ier for 
the com puter to process it. 

O ur li st of articles , while inte resting in itself, is 
raw data. I t sits in the program as DATA state ments 
(or it could be on a disk or tapeJile) - the important 
thing to rea li ze is that a program will late r ope rate 
on the list, re fining it into more meaningful in fo r­
mation. T he com/Jlllillg (or processing) as pect of 
thi s program might be to gene rate a more specific 
list: perhaps all articles by a particu lar author. 
However, fo r the computer to process data, the 
data must be somewhat o rganized alread y. 

Organizing Data 
I f you look at Figure I, yo u will notice that there 
a re a number of divisions, each nested within a 
larger d ivision. Here is a DATA statement taken 
from our proposed COMPUTE! index program 
which will help to illustrate Figure I. 

500 DATA FILES-DATA STORAGE TYPES' 
MANSFIELD' I7 

We can sta rt from the oute r ring of chaos and 
work inward. You make a stack of this yea r's COM­
PUTE! If your stack of magazines were burned to 
ash , the molecules of ink and paper wo uld no 
lo nger have any meaningful relationship 1.0 each 
other and could not be called "info rmation." Taken 
as a whole (as a stack) it is not data, exactl y, because 
data is special: it is in fo rmation o rganized so that it 
communicates a particular meaning. Your com­
puter cannot read (yet), so the articl es in COMPUTE! 
do not become meaningful data for the compute r 
until you type them in as DAT A statements or put 
them on tape or disk fil es . 

Data is di vided into fil es. An entire list of all 
yea r's articl es is one Jile. A list of your stocks and 
bonds would be another fi le. 

Within fil es there are ,.ecords. O ur DATA 
statement (line 500 above) is a reco rd . It is a subdi­
vision within the "COMPUTE! Articles File" which 

re fe rs to a single, logica l grouping of information 
(in this case, the information on a single a rticle). In 
the financial portfolio file , all the information 
about a particular stock would be a record. Records 
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are furthe r divided in to "fields" of information. 
We have chosen to use three fi elds: I. A description 
of the article, 2. Author, 3. Issue Number. 

As an as ide, we should note that there is some­
thing special about the first word in our example 
record. To make it easier on the compute r , one 
part of a record (o ften the first fi eld , or part of it) 
is designated the ke), . Sometimes the key is a number, 
bu t we are using the first fi ve charac ters of the first 
fi eld (" FI LES") as our key. We have decided to key 
this fil e by to pics . We chose each to pic na me so that 
it wo uld be onl y fi ve lette rs long. FILES, MUSIC, 
ART, (notice the two spaces a fte r "ART " to 
make it fi ve long) , ML , (machine language), 
BAS IC, MAPS, INTER (interfacing) , DISKS, 
TA PE, PRI NT (printers), MODEM , and an y 
other keys we want. 

Bytes and Bits 
Finally, the smallest units of information are indi­
vidual symbols, letters, and numbers. Each single­
character piece of information is called a byle. A 
byte is able to sto re the numbers zero th rough 255. 
Since there are 26 letters in the alphabet, 26 capi tal 
lette rs, and number symbols 0 to 9, and assorted 
othe r symbols such as commas and brackets - the 
number o f symbols we use to communicate with is 
less than 255. So, since a byte can store up to the 
number 255, each byte can "hold" a nu mber value 
which re presents a pa rticular lette r of the alphabet, 
nUllle ral, or punctuatio n mark . Your computer 
stores the num ber 65, not the letter "A." A code 
was devised (the ASC II code) which assigns the 
number 65 to capital "A" and 193 to small "a." 
Every letter is represented by a particula r number. 
Lower case "b" is 194. 

Each byte is made up of eight bils. Where a 
byte can mean the numbers fro m 0 to 255, a bit can 
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only have two meanings: zero or one. Sometimes it

is useful to think of a bit as being either yes or no, on

or off, positive or negative. This "two-state" (binary)

bit is often mentioned as the smallest possible unit

of information. Even though they have only two

stales, bits can add up quickly: eight bits together

make up a 256-state byte. A grouping of only two

bytes can have more than 65,000 possible states —

in other words, you could count up to 65,535 using

only two bytes.

Processing Data

We have moved down through data from chaos to

bits, from the largest to the smallest units. There

are many ways to organize fields within records,

records within files, and files within a large collec

tion of data (a database). Some thought must go into

the structure of this organization so that a program

can later process the data efficiently. We decided

to use the first five bytes (characters) of each of our

records as the key to our COMPUTE! file. Next

month we will build a program which will demon

strate some of the techniques of database manage

ment. This program will also illustrate the impor

tance of those string-manipulating BASIC com

mands: LEFT$, RIGHT$, and MID$. ®

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.
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A Workbook ot BASIC Exercises

For VIC

Understanding Your VIC $13.95
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Remember the

$500 • II cket calculator?

The same thingjust happened to computer software.

Everyone remembers when

pocket calculators first came out.

They were so impressive and futur

istic, people were happy to pay

$500 for one. But it didn't take the

electronics industry long to offer a

smaller, more fully-featured calcula

tor for only $25.

Demand and Supply.
As more and more individuals

and businesses turn to small com

puters for their various needs, the

small computer industry will turn

out more and more computer soft

ware. This increased volume natu

rally lowers the cost per unit. And

the rapid growth of the CP/M13 com

patible computers has meant even

greater sales volume for these pop

ular and valuable software

packages.

Here is what All Systems offers:

CPM isn registered trademark of Digiiai Research
VI&Account is a trademark ofCSCA. All Systems

Wordstar 3.0® $199
Quite simply, the best word processing pro

gram for the small computer. Price shown is

for the Apple system. $249 for all others.

SuperCalc™ $199
The state of the art in electronic worksheet

programs, with features and enhancements

that previous programs just did not have.

"VisAccount"" $199
The greatest software buy in the country. It is

a fully-integrated accounting package with a

General Ledger, Accounts Receivable/Order

Entry. Accounts Payable/ Purchase Order.

Payroll. Inventory'. Fixed Assets, and even a

Mailing List program—all for one price.

Data Manager $199
A powerful ariiTprofessional data base man*

agement program that's wonderfully .simple to
operate. Features include: data base building,

lists, comparative analysis (by generating his

tory & performance reports), various file

maintenance, fast assembly language (sorl

merge), fast data retrieval, record selection,

report writing and forms handling.

' Both VlsACCOIint and Data Manager come

with a -15-day conditional money back guaran

tee. We know ofno other software com'

pany with the confidence to provide a

similar guarantee.

Wordstar is a registered trademark <>f Micro Pro Internalloi

,i :i division ofComputer Services Corporation ofAmerica.

Heath/Zenith

Superbraln

North Star

IBM

All Systems offers these programs

for the following computers:
Apple II

Radio Shack Models 1.

II & III

Oflbome I

Hewlett Packard 125

Most CP/M Compatible Computers

How To Order
To find the dealer nearest you, or to

order, call toll free

800-221-2486
In New York or for further informa

tion, call 212-685-0090. You may

use your Visa, MasterCard,

American Express, or (for an

additional charge) order CO.D.

Or you may send a check or

money order to:

All Systems
332 East 30th St., New York. N.Y. 10016

al SuperCalc is a trademark ofSorcim, Inc

24 hours, 7 dayii a week.
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VIC-20 News
Compiled from sources by the editors.

VIC Printers, Software, Disks

Commodore has announced several software and

hardware items for the VIC computer. Games, a

printer, a disk drive, programmer's aid and as

sembly language cartridges, memory expansion

modules, and an expansion interface are all coming.

Release dates and prices are tentative. We expect

Commodore to be shipping US produced, FCC

approved, VIC-20S by October.

The new VIC Graphics Printers are expected

to be released to dealers in September. It is an 80

column, twelve characters-per-inch, dot-matrix

printer with 60 dots per inch (both horizontal and

vertical) resolution. Its speed is 30 cps (characters

per second) which means that an average typewrit

ten page of about 275 words car be printed in

about a minute.

The printer will permit the user to define his

own characters. Each dot is programmable and the

unit will also print the VIC graphics. It uses eight

inch tractor feed paper, but can be narrowed to

smaller widths for printing labels, etc.. It features a

test mode and uses a ribbon cartridge (available

from any Axiom distributer and soon from

Commodore dealers). Seikosha manufactures the

printer. Suggested retail is $395.

The VIC Disk

Sometime after Christmas, Commodore expects to

begin selling a single disk drive which will attach to

the VIC serial port. In addition, the drive is planned

to be compatible with the 2040 disk drives used on

the PET computers. An IEEE interface cartridge

has also been announced which will permit PET

peripherals to be attached directly to the VIC

through the expansion port or an expansion mo

dule. This module will contain six slots and accept

program cartridges, memory expansion cartridges,

or interface cartridges.

The memory expansion cartridges are to be

available in three sizes: 3, 8, or 16K (each K is 1024

bytes of memory). With expansion memory at

tached, however, another cartridge cannot be used

simultaneously- The screen and color memory

locations are affected by the addition of the 8 or

I6K cartridges. From smallest to largest, these

memory expansions are predicted to be available

September, October, and November (respectively)

of this year.

For telecommunications — attaching VIC to

The Source or CompuServe, or the Dow Jones

services via phone, or calling up other computers

— an RS232 Terminal Cartridge and associated

software will connect to the User Port. This permits

the use of a MODEM by which the VIC can make

and receive calls.

Early Software

Blackjack, Slither/Superslither, Biorhythm

Compatibility, Space Math, Car Chase, and Blue

Meanics from Outer Space are in release and will

be reviewed in the fall Issue ofHome and Educational

COMPUTING!. Planned for October release are:

Jupiter Lander, Superslot, Night Driver, Draw

Poker, VIC Avengers, and VIC Alien, a maze

game.

BASIC programming will be assisted by an

other projected cartridge. Programmer's Aid,

which will add new commands to BASIC for plot

ting, sound, color, music, and high resolution

graphics. It will permit the user to define his keys

however he wishes, provide simple music notation,

color in an enclosed area, and so forth. The com

mands will be permitted in both BASIC programs

and the immediate mode.

For machine language programmers, Novem

ber is the target for a machine language monitor

cartridge which will feature a simple assembler and

disassembler. An intriguing feature of this software

is a facility to swap zero page out and define a

virtual zero page anywhere in memory. Machine

language programmers know the value of zero

page addressing on the 6502 microprocessor.

BASK! will, of course, need its zero page when in

operation.

A book. The Programmer's Reference Manual, is

in the works too. It will contain a memory map,

machine language and BASIC specifications, VIC

chip details, and schematics. The title is tentative.

It might be distributed as The VIC-20 Reference

Manual.
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BASIC will , o f course, need its ze ro page when in 
ope ration . 

A book, Tht> Progr(lIl/ lI/er's RpferenCf Mall llal, is 
in the works too. I t wi ll contain a metnory map, 
mac hine language and BAS IC spec ifica tions, VIC 
chi p d eta ils, and schemati cs . The title is te nta ti ve. 
Itm ight be distributed as The VIC-20 Referellce 
Mallllal. 



HARDWARE
FOR THE

SOFTWARE FOR THE VIC 20 HARDWARE FOR THE VIC 20

TAPE CASSETTES

• VicTerm A

Be smart! Operate your VIC 20 as a dumb terminal.

• viCalc I

First in a series of useful calculator programs. 10

memorys with arithmetic, 4 stacked data. Math

functions plus compound interest tables.

. VPM

Securities Portfolio Management. Important records

on tape for 25 securities.

. DON'T FALL

Exciting spelling game! Parents and teachers can

enter their own words.

• SIMON

Test dexterity and memory by repeating the flashing

colors and tones—different every time.

. PAC IT IN

Fast action color game. Two players can ZAP

ROBOTS before they "PAC IT IN."

. SUPER ADDITION SUPER SUBTRACTION

Blackboard feature gives useful math practice with

interest enhanced bycoior. Correct steps shown with

carries.

UMI RS232 COMMUNICATIONS INTERFACE for

printers and telephone communications.

UMI 3K MEMORY EXPANSION with addressable and

switchable ROM slots for ROM programs to 16K.

UMI 8K RAM EXPANDER provides 11775 Gytes

(characters) of user memory.

UMI EXPANSION CHASSIS for additional memory

or program cartridges.

AVAILABLE IN OCTOBER

SOFTWARE CARTRIDGES

• SPIDERS OF MARS

• SATELLITES AND METEORITES

- ROBOT BLASTERS

• ASTRO TRANSPORTERS

• 3D INVADERS

ORIGINAL! EXCITING! UNIQUE!

DEALER INQUIRIES INVITED

Clip Coupon for FREE CATALOG

Catalog available in Spanish (Version Disponible en Espanol)

MasterCard/VISA Accepted

united mtcrovuare

*' industries inc.
• 3431 H Pomona Blvd.

f Pomona. CA. 91768

Please send me rnyFREECATALOG

describing your Hardware

and Software Products.

NAME

United Microware Industries Incorporated

3431 H Pomona Boulevard

Pomona, Calif. 91768

Phone {714) 594-1351

VIC 20 is a Registered Trademark of

Com'modore Business Machines

ADDRESS

CITY STATE

ZIP COMPANY.
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SOFTWARE FOR THE VIC 20 

TAPE CASSETTES 

VicTerm A 

Be smart! Operate your VIC 20 as a dumb terminal. 

vlCalc I 

First in a series of useful ca lculator programs. 10 
memorys with arithmetic, 4 slacked data. Math 
functions plus compound interest tables. 

VPM 

Secu rit ies Portfolio Management. Important records 
on tape for 25 securities. 

DON'T FALL 

Exciting spel ling game! Parents and teachers ca n 
enter their own words. 

• SIMON 

Test dexterity and memory by repeating the flash ing 
colors and tones- different every time. 

PAC IT IN 

Fast action color game. Two p layers can ZAP 
ROBOTS before they " PAC IT IN.'' 

SUPER ADDITION SUPER SUBTRACTION 

Blackboard feature gives useful math practice with 
interest enhanced by color. Correct steps shown with 
carries. 

DEALER INQUIRIES INVITED 
Clip Coupon for FREE CATALOG 

HARDWARE FOR THE VIC 20 

UMI RS232 COMMUNICATIONS INTERFACE lor 
pri nters and telephone communications. 

UMI3K MEMOR Y EXPANSION with addressable and 
switchable ROM slots for ROM programs to 16K. 

• UMI BK RAM EXPANDER provides 11775 Gytes 
(characters ) 01 user memory. 

UMI EXPANSION CHASSIS for additional memory 
or program cartridges. 

AVAILABLE IN OCTOBER 

SOFTWARE CARTRIDGES 

• SPIDERS OF MARS 

• SATELLITES AND METEORITES 

• ROBOT BLASTERS 

• ASTRO TRANSPORTERS 

• 3D INVADERS 

ORIGINAL! EXCITING! UNIQUE! 
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Catalog available in Spanish (Version Disponible en Espanol) 
MasterCardNISA Accepted , , 
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United Microware Industries Incorporated 
3431 H Pomona Boulevard 
Pomona, Calif. 91768 
Phone (714) 594-1351 

VIC 20 is a Registered Trademark of 
Com'modore Business Machines 
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" united microware , 

industries inc. 
3431 H Pomona Blvd. 

Pomona, CA. 91768 

" Please send me my FREE CATALOG 
describing your Hardware 

and Software Products. 

" NAME ______________________ __ 

,' ADDRESS ________________________ __ 

" CITY ___________ STATE ___ __ 

" ZIP ________ COMPANY , - -------
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Various VIC

Memory Locations

Jim Wilcox, Vienna, WV

Editor's Note: A Full VIC memory map will appear in the

fall Home and Educational COMPUTING! issue.

Here are some PEEKs and POKEs to get you started.

Descriptions in parentheses have been added. — RTM

Listed below are as many memory locations in the

VIC as I could find by PEEKing around the me

mory. I also found out how to stop the use of the

RUN/STOP key by the statement POKE788,194

and to restore the RUN/STOP key, POKE788,

191. This also stops the TI and TI$ when POKEing

788,194. I hope these are as useful to you as they

were to me.

0—2 — USR function vectors. (Here is where

the memory address is placed forjumping to a

machine language routine from BASIC' when

you want to transfer a number from BASIC to

the machine language routine.)

43-44— Start of BASIC. (These two bytes

contain the address where your BASIC pro

gram starts. PEEK (43) + PEEK (44) * 256 will

give the address as a decimal number.)

45-^6 — End of BASIC, start of variables.

(Using the formula above, you can find out

where your program ends in memory. The

VIC starts storing its simple variables wherever

there is room just above the program.)

47—48 — Array table. (The arrays are stored

here.)

49-50 — End of Arrays.

51—52 — Start of Strings. (String variables.)

55-56 — End of memory. (How much RAM is

available for use in BASIC. Sometimes,

machine language programs are put at the

"top of available RAM." 55 and 56 must be

changed to fool the VIC into thinking that it

has less memory for a BASK' program so it

will not "write over" the machine language

program. Changing the definition of end-of-

rnemory will "protect" the machine language.)

57—58 — Current line number. (BASIC keeps

track of the program line number.)

115-138 —Charge! RAM code. (There is a

small machine language program placed into

this location each time power comes on. It gets

a character in BASIC, but machine language

programmers can put a JMP in it to allow the

addition of new BASIC commands. Like the

clock, the keyboard, and a few other items,

lhis routine is constantly checked by BASIC to

see if anything needs to be done. It can be

used, therefore, as a way to append things to

BASIC. You could not append to the keyboard

checking routine, for example, because it is

frozen into ROM. This part of BASIC'S house

keeping is in RAM.)

145 — Run/Stop keys pressed, left shift

pressed, polls every other of the bottom row of

keys. (You could PEEK this to see if'these keys

were being pressed).

160-162 —The clock. (Write: 10 PRINT

PEEK (160); PEEK (161); PEEK (162) [cursor

home] to see it running.)

197 —Last key pressed. (Write: 10 PRINT

PEEK (197) to see what the VIC sees when you

press keys.)

198 — Number of keys pressed (cumulative).

203 — Last key pressed.

204 — Tells if cursor is to blink (0) or not (1).

205 — Countdown for blinking of cursor.

246 —Tells if SHIFT. Commodore, or CTRL
keys are pressed.

512-600 — BASIC buffer. (A "storage" buffer

is a temporary holding area where bytes wait

until there is time to use them. BASIC itself

uses this area).

631-640 — Keyboard buffer.

651—652 —■ Repeat keys pressed.

788—789 — Interrupt address. (Important in

machine language programming.)

4096 — BASIC starts. (Where the first byte of

your BASIC program starts.)

Update
Floating Color

Floating Screen

If you are writing software for the VIC — either

professionally or for your own use — you should

include a line in your program which locates the

screen and color memories. As it comes from the

factory, the VIC screen memory is located at ad

dresses 7680 to 8191. Memory expansion modules

are going to be available soon which can add 3 or 8

or 16K to the VIC. The 3K expansion will fill a

hole from addresses 1024 to 4095, and will not

affect the locations of color or screen memory.

Adding an 8 or 16K memory expansion will, how

ever, move these important memories.

What this means is that any programs which

manipulate color or screen data (such as the direct

POKEs to screen memory used in many games) will

not work correctly when the larger two memory

expansion modules are added to the VIC. To

preveni problems later — to make your programs

find VIC's floating screen and color memories —

you should add the following formulae which will

provide the true addresses:

30 COMPUTE! Ocfober. 1Q81 Issue 17 

Various VIC 
Memory Locations 
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Editor's Note : A Full VIC lIIelllory lIIap will a/J/'ear in Ihe 
fall Ho me a nd Educa Li onal COM PUT I NG! issue. 
H ere are some PEEKs and POKEs 10 get you started. 
Descriptions in parentheses have bem added. - RTM 

LisLed below a re as man y memory 10ca Lions in the 
VIC as I co ldd find by PEEKing a round the me­
mory. I a lso found out how LO SLO p the use of the 
RUN/STOP key by the SLatement POKE788, 194 
and Lo restore the RUN/STO P key, PO KE788, 
19 1. This also SLOpS the T I a nd TI$ whe n PO KEing 
788, 194. I hope these are as useful LO you as Lh ey 
were to me. 

0-2 - USR funClion veCLOrs. (He re is where 
Lh e memory address is placed f'o rjumping to a 
machine language routine f rom BAS IC when 
yo u want to transfe r a numbe r fro m BAS IC to 
the machine language rouLine.) 
43-44 - Sta rt o f BASIC. (These LwO bytes 
conLain the add ress where vour BAS IC pro­
gram sLarts. PEE K (43) + PEEK (44) * 256 will 
g ive the address as a decimal numbe r. ) 
45-46 - End of BASIC, sLart of va riables. 
(Us ing the formula above, vou can find out 
where your progra m ends in me mo ry. The 
VIC starts sto rin g iLs simple variables whereve r 
Lhere is room j ust above the progra m.) 
47-48 - Array table . (The arrays are sLOred 
he re .) 
49-50 - End o f Arrays. 
51-52 - StarL of SLrings. (SLring va riables.) 
55-56 - End of memory. (Ho w much RAM is 
avail able for use in BAS IC. Sometimes, 
machine language programs a re pUL at Lh e 
"LOp of ava ilable RAM ." 55 and 56 must be 
c1unged LO foo l the VIC in to thinking LhaL iL 
has less memory for a BASI C progra m so it 
will not "write over" the mac hine la nguage 
program. Changing the d efiniLio n of end-of­
memory will "protecL" the machine language.) 
57-58 - Current line numbe r . (BAS IC keeps 
Lrack of the program line number.) 
115-138 - ChargeL RA M cod e. (The re is a 
small machine language program placed into 
this location each lime power comes o n. Il gelS 
a character in BAS IC, bUL machine language 
programme rs can pUL a .l M Pin iL LO allow the 
add iLion o f new BAS IC commands. Like the 
clock, Ihe keyboa rd , a nd a few oLhe r il ems, 
Lhis rouLi ne is consLa nLl y checked by BAS IC to 
see if an ything need s to be done . I L Gin be 
used , the re fore, as a way to append things to 
BAS IC. You cou ld not appe nd to the keyboard 

checkin g rouLine, fa r example, beca use il is 
frozen into ROM. T his part of BASIC's house­
keeping is in RAM .) 
145 - Run/SLOp keys pressed , le fL shift 
p ressed, po lls eve ry oLher of the bOltom row of 
ke)'s. (You could PEE K Lh is LO sec ifl hese keys 
were being pressed ). 
160-162 - T he clock. (Write : 10 PR I NT 
PEEK ( 160); PEEK (16 1); PEEK ( 162) [cursor 
homejLO see iL running.) 
197 - Last key pressed. (WriLe: 10 PRI NT 
PEE K ( 197) LO see what the V I C sees when yo u 
press keys.) 
198 - Num ber of keys pressed (cum ulaLive). 
203 - Last key pressed. 
204 - Te ll s if cursor is LO blin k (0) o r nOL ( I). 
205 - Countdown for blinking of curso r. 
246 - T ells if SH 1FT, Commodore, o r CTRL 
keys a re pressed. 
512-600 - BAS IC buffer. (A "sto rage" buffe r 
is a temporary holding area where bytes waiL 
until the re is time LO use them . BAS IC iLself 
uses th is area). 
631-640 - Ke)'board buffe r. 
651-652 - RepeaL keys pressed. 
788-789 - InterrupL address. (Impo rta nt in 
machine language programming. ) 
4096 - BAS I C starts. (Where the fi rst bYLe or 
your BASI C program sLans.) 

Update 
Floating Color 
Floating Screen 
If you are writing software for the VIC - e ither 
professionall y o r for your own use - yo u should 
include a line in your program wh ich locates Lhe 
screen and colo r memories. As it comes from the 
facto ry, the VIC sc reen memory is located aL ad­
dresses 7680 LO 8 19 1. Memory ex pansion modules 
a re going to be ava ilable soon which can add 3 o r 8 
or 16 K LO the VIC. T he 3 K ex pansion wi ll fi ll a 
hole from addresses 1024 LO 4095, a nd wi ll not 
a ffect the locatio ns o f co lor or screen memory. 
Add ing a n 8 or 16 K memory expansion will , how­
ever, move these important memories. 

Wh allhis I'n ea ns is that any IJrugrallls which 
lIIol/ i /JIIlale color or .Iue/' I/ dola (such as the d irect 
POKEs LO screen memory used in man y games) will 
nol work correctl)l when the larger twO memory 
ex pansio ll mod ules a re added LO the VIC. To 
prevent problems later -to make your programs 
find V IC's floa ting screen and colo r memories ­
you shou ld add the following fo rmulae which will 
prov id e the Lrue add resses: 



4 new products from

Matrix
STATISTICS APPLICATIONS

FOR TECHNICIANS

Here is a package thai is so state-of-the-

art thai many of the statistical techniques

implemented here are not even in the text

books yet STAT is a set of programs tor

performing a large portion of the most Ire-

quenlly used statistical inference methods

Data can be entered and stored on lour dif

ferent lypes of data files. These data files

can be modified also. The statistical pro

cedures available In the package include the

following parametric inference procedures:

SUMMARY STATISTICS for each daia file

and date set. including the mean and stan

dard deviation.

CONFIDENCE INTERVALS for the following;

(1) the mean ol a normal population Ibolh

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 (proportioni of a binomial distribution.

(5) the difference of two normal means (lor

various combinations of assumptions about

the variances ol the populations) and (6) lor

the ratio of two normal variances.

TESTS OF HYPOTHESES about (1) a normal

mean, with various cases corresponding to

possible assumpiions 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

lime to failure) and RATIO OF MEANS.

TESTS OF THE BINOMIAL PARAMETER

(proportion! and DIFFERENCE OF

PARAMETERS

MULTIPLE REGRESSION, including estima

tion ol coefficients, estimation of the error

variance, and lest ol significance ol the

regression.

ANALYSIS OF VARIANCE lor one-way and

balanced two-way designs, including inter

action.

The soltware 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 users

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 user's manual gives complete

documentation of the programs and pro

cedures used in them All formulae,

algorithms and procedures are listed and

relerenced to commonly available statistical

literature

A notable feature of the package is inclu

sion ol very efficient routines lor the compu

tation of probabilities and quanliles lor the

most common statistical distributions, in

cluding normal, binomial, chi-square. land

F. Thus the user is not required to lurnish

"tabular values" from outside sources

when performing statistical analyses with

this package STAT complete wilh al docu

mentation is 1200

APPLE II APPLESOFT and at least one drive

APPLE II PASCAL SYSTEM

COMMODORE 32K With 4010/8050 drive

Radio Shack Mod 111 and CP/M compatibility

by tall.

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 ot assembler program

ming. CALC is totally portable on the Com

modore and APPLE II computers. This

means lhal CALC source code wntien on an

APPLE II will run as is on a Commodore

machine and vice versa.

When possible. CALC makes direct use of

the BASIC ROM machine language routines

in the Commodore and APPLE ll In essence.

CALC provides access to the power in the

BASIC ROMs wilhout 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

features.

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. I and leaves all register set-up bit-

format and the like to CALC The obiect code

resulting Irom CALC programs is very com

pact and consists of direct calls to 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 fealure 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 a 60-page

manual.

CALC PROM on Commodore is $115. in

dicate 3 0 or 4.0 BASIC. 40/80 column

screen and rom sockets S9000. SAOOO or

SBOOO

CALC on APPLE II via quality slot In-

depencienl board is $160.

CALC manual by itsell isSIO

CALC requires Mos« Mas Macro Assembler (Tape or

Disk veraoni

MULTI-KEY

MACHINE LANGUAGE

A 6502 machine language m-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 lake 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 taster ibul not much longer)

tnan simpler ones, and significantly smaller

(but not much slower) than more compli

cated ones Moreover, unlike some ol the

more complicated algorithms, there are no

conditions under which the performance of

tnis sort degenerates or fails

SORT is intelligent to the degree that

almost no user set-up operations are re-

Guired SORT handles integer, floating-point

and string arrays, as well as multiple dimen

sioned arrays with equal ease. In addition,

multi-key sorting ol string arrays has been

enabled The user may specify the character

within a siring to begin sorting on and how

many characters are to be evaluated. SORT

is capable of performing up to twenty of

tnese multi-key sub-sorts (on matches

found) at the same time This multilevel

20-KEY capacity for string arrays greatly in

creases the uses lo which SORT can be put.

SORT comes as part of a utility EPROM

that also includes a hi-speed machine

language text screen dump. Complete

instructions lor installation and use are in

cluded

SORT is available for large-keyboard

PETS Only One ROM will work lor BASIC

3.0 & 4 0. 40 or 80 column screens When

ordering you need only id indicate wtiich

ROM socket address in PET you prefer

EPROM IS9000. SAOOO or SBOOO). PET

SORT EPROM at hex $9000 location il you

do not specify PET EPROM price is $55 00

laostpaidi

SORT is available on the APPLE II via a

lop quality, fully socketed. EPROM board

that is slot independent The MATRIX APPLE

board includes a function driver that sup

ports up to 16 EPROM based functions in

case you would like lo use your own EPROM

in place ol ours EPROM board with SORT

text screen dump and function driver are all

slot independent and may be used in any

slot except 0 Price APPLE CARD S110.00

(oostpaidi

Matrix
software

315 Marion Avenue, Big Rapids, Ml 49307

(616) 796-2483 or 796-0381

Dealer Inquiries Invited.

TOTAL BUSINESS SYSTEM

BOOKKEEPER was designed by a learn of

accountants and businessmen, and then

programmed especially for microcomputers

This is not hand-me-down software from

mainframe computers. BOOKKEEPER is a

totally integrated management and account

ing syslem that is available now on the more

popular micro systems

This series ot interlocking programs is

menu-driven and self-prompting with

relative lile structure implemented

throughout. In some versions, machine

language routines have been used to pro

vide more efficient operalion The syslem

employs stale-ol-lhe-art techniques and has

been designed to be user-fnendly No

knowledge ol accounting or computers is

required

We believe the system can be operated

using little more than the screen prompts

But lor completeness, our MATRIX User

Guide (two-men ring binder) contains

almost 300 pages ol details on the BOOK

KEEPER syslem plus a helpful introduction

to business accounting principles. We sug

gest that you send for a more complete

description of BOOKKEEPER or invest in a

copy ol the User Guide There is room here

only for a general description

BOOKKEEPER is available for both SER

VICE and RETAIL/WHOLESALE firms This

lotal business syslem contains the follow

ing 375 General Ledger accounts (ten

departments with accompanying revenue

and expense accounts). Accounts Receiv

able file with maintenance and report cap

abilities f 1000 accounts]. Payroll with all

lederal wilhholdmg computed, stale and

local income tan capabilities lor all hfly

stales (100 employees}. Cash Receipts and

Cash Disbursements programs that keep

track of inventory sales by department

Sales Tax compulations. Receipts, and

invoices; Accounts Payable file with

maintenance and report capabilities (100

accounts) The system also generates and

onnis valuable management reoorts such as

Departmental Budgeting. Proltl and Loss

Statements by Depariment. the Iraditional

Chart of Accounts Summation [Trial

Balance), and Financial Reporis

The Retail/Wholesale version ol BOOK

KEEPER includes a perpetual uweniory con

trol syslem and permits poini-ol-sale

invoices

BOOKKEEPER is available now on Ihe

COMMODORE 8032/8050. 48K APPLE II +

and RADIO SHACK Model III computers

CP/M compatible version available by

Sepiember

The BOOKKEEPER system retails at

SI000 00

Bookkeeper manual by itself is S20.00
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STATISTICS APPLICATIONS 
FOR TECHNICIANS 

Here IS a package Ihall$ so slale 'ol- the­
art that many of the statistical techniques 
implemented here are not even in the text­
books yeL STAT IS a set of programs for 
performing a large portion of the most Ire­
quently used statistical inference methods. 
Oata can be entered and stored on four dlf· 
ferent types 01 data liles . These data hies 
can be modified also. The stalislical pro­
cedures available In the package include the 
follOWing parametric Inference procedures : 
SUMMARY STATISTICS for each data file 
arid date set. including the mean and slan­
dard deViation . 
CONFIDENCE INTERVALS for !he following : 
(1) the mean of a normal populallOn (Mlh 
With and Withou t the variance known) . 
(2) Ihe variance 01 a normal dislributlon 
(bOlh With and without the mean known). 
(3) the parameler (mean time 10 lailure) of 
an e)(ponential distribution. (4) the pa ra· 
meter (prOporllOn ) 01 a binomial distflbution. 
(5) the dillerence 01 two norma l means (lOr 
various combinations of assumptions about 
Ihe vanances 01 the populations) and (6) lor 
Ihe ratio 01 two normal variances. 
TESTS OF HYPOTHESES about (I) a normal 
mean. with various cases corresponding to 
possible assumptions about !he vanance. 
(2) the difterence in two normal means 
(various cases) and (3) Ihe 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 OIFFERENCE OF 
PARAMETERS 
MULTIPLE REGRESS ION . including estima ­
tion of coeffiCients. estimation of the error 
variance. and test 01 slgnilicance of the 
regression . 
ANALYSIS OF VARIANCE lor one· way and 
balanced two-way deSigns . IIlcludlllg IIller· 
action . 

The software IS user·lflefldty. allOWing 
easy recovery Irom errors and selection 01 
alternate analyses . as deSired The user's 
interactIOn IS en\lrely menu driven. With er· 
ror recovery features An extensive user's 
manual lIl\foduces Ihe 5tahsllcal I!llerence 
procedures used. and gives worked e)(­
amples for each situation conSidered. illus­
tratlllg tYPical applications These worked 
examples serve as a pallern and at 01'1 the 
reader 10 check hiS use 01 the programs 
The user's manuat gives complete 
documell1allOn 01 the programs and pro­
cedures used III them . All fo rmulae . 
algoothms and procedures are listed and 
referenced to commonly available statiSltcal 
lite rature . 

A notable lealUre 01 the package 15 1I1clu' 
Slon of very effiCient (outlfles lor the compu­
tallOn of probaolli lles and quantlles 101 the 
most common statls1ical distributions. Ifl' 
cludlng normal. billomiai. Chi' square . t and 
F. Thus the user IS not requl/ed 10 lurlllsh 
" ta bular va lues " from outSide sources 
whe n performing statistical analyses With 
thiS package STAT complete \'Ilth a I docu· 
mentatIOn IS $200 
APPLE II APPLESOFT and at leasl one drive 
APPLE II PASCAL SYSTEM 
COMMODORE 32K · .... I[h 4040/ 8050 drive 
RadiO Shack Moa [[I and CPI M compatibili ty 
by fa ll 

MACHINE SPEED " BASIC " 

CALC was deSigned 10 prOVide pro· 
grammers 01 microcomputers with a port· 
able language that combines tne program· 
mmg ease 01 (he higher languages with the 
speed and flexibility 01 assembler program· 
mmg. CALC IS lotally portable on the Com· 
modore and APPLE [[ computers . ThiS 
means that CALC source code \'/Iltlen on an 
APPLE II Will run as is on a Commodore 
machine and vice versa . 

When pOSSible. CALC makes dlrec! use 01 
the BASIC ROM machine language routines 
m the Commodore and APPLE II. In essence . 
CALC prOVides access to lhe power In the 
BASIC ROMs \'l l\houl the overhead of Ihe 
BASIC Interpreter ThiS mcludes 1I0almg 
pom! allthmehc and all library funCllOns . In 
addition . \'Ie have added fealures that 
BASIC does not have. These Include true In· 
!eger allthme tlc and machine speed string 
handling \'Ilth search and replacement 
features . 

CALC call fetch and replace BASIC 
variables and allays by name The program· 
mer mdlcates what IS to be done usmg slm· 
pie keyword commands (ADO . MUL T. SINE . 
etc.) and leaves all register set· up. bit· 
format and lhe like to CALC The object code 
resulting from CALC programs IS very com· 
pact and consists 01 dllect calls \0 the 
BASIC ROMs or to the CALC runtime 
package . 

CALC comes III 4K of PROM containing 
a relocatable runllme package and a very 
complete Trace Window feature for debug· 
ging CALC programs CALC produces 
romable 6502 code that does Rol requlle the 
CALC development PROM to lunCIiOll . Pro· 
grams wr itten III CALC 1'1 111 run on any stock 
PET or APPLE . CALC comes \'I lth a 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 . SAOOO or 
SBOOO 

CALC on APPLE II via quality slot Ill· 
dependent board IS S160 

CALC manual oy Itsell IS S to 

CALC requires Moser Mae Macro A>semb~-er (Tare rt 
Disk ve!SO'II 

MULTI·KEY 
MACHINE LANGUAGE 

A 6502 machine language Ill-memory 
sorllng algorithm of commercial quality is 
available as part of a new utility eprom lor 
PET arld APPLE owners . Most sorts are 
accomplished in less than a second and very 
large sorts take only a tew seconds . The 
algori thm IS a dlmlnlshmg Increment inser · 
lIOn sor\. With opllOnally chosen Increments. 
ThiS algoothm has the advantage 01 being 
slgllllicantly laster (but not mu ch longe r) 
than simpler ones. and slgnilicantly smaller 
(but not much slower) than more compli­
cated ones Moreove r. unlike some of the 
more complica ted algori thms. there are no 
conditions under which the perlormance 01 
\illS sort degenerates or lalls 

SORT is Inte lligent to the degree that 
almOSI no user set-up operations are reo 
ouired . SORT hand les integer. Hoating-point 
and strlllg arrays. as well as multiple dimen­
sioned arrays With equal ease. In addl\lon . 
mu ltl ·key sortlllg 01 string arrays has been 
enabled . The user may speclly the character 
wlthlll a strmg to beglll sortlllg on and how 
many characlers are to be evalualed. SORT 
is capable of performing up 10 twenty of 
tnese multi· key sub' sorts (on matches 
lound) at the same time This multi· level 
20·KEY capaci ty lor strlllg alrays greatly In­
creases the uses to which SORT can be put 

SORT comes as part 01 a utllily EPROM 
Inat also Includes a hi-speed machine 
language text screen dump. Complete 
instruC\lons for installation and use are in· 
cluded 

SORT IS available lor large·keyboard 
PETS Only . One ROM Will work fa! BASIC 
3 0 & 4 0_ 40 or 80 column screens When 
ordering you need only 10 IIldlcate which 
ROM socket address In PET you prefer 
EPROM (59000. SAOOO or SBOOO) . PET 
SORT EPROM al he~ $9000 location If you 
dO nol speCify PET EPROM price IS S55 00 
(postpaid) 

SORT IS aviJllable on the APPLE II via a 
lOp quali ty . fully sockeled. EPROM boord 
Ihatls slot IIldependent The MATRIX APPLE 
board IIlcludes a funcllon dover that sup­
ports up to t 6 EPROM based functions III 
case you would like to use your own EPROM 
In pla,ce 01 ours . EPRO M board wllh SORT 
lext screen dump alld lunctlOI\ driver are all 
slot Independent and may be used III arly 
Slot e)(cepl 0 Poce APPLE CARD S11 0.00 
(postpaid) 

Matrix 
software 

315 Marion Avenue. Big Rapids. MI 49307 
(616) 796-2483 or 796-0381 

[vISA ]. 1 
Dealer Inqu iries InVited. 

~~~ 
TOTAL BUSINESS SYSTEM 

BOOKKEEPER was deSigned by a team ot 
accountants and bUSinessmen. and then 
programmed especially for microcomputers 
T hiS IS nOI hand-me·down software trom 
maillframe compute rs. BOOKKEEPER IS a 
totally IIl tegrated management and account­
IIlg system that IS available now on the more 
popular micro systems. 

ThiS seoes ot IIlterlocklllg programs IS 
menu-driven and sell-promplmg With 
rela tive fi le structure implemen te d 
throughout. In some versions. machille 
language rout Illes have been used to pro· 
Vide more ellicient operation . The system 
employs state·ol·lhe·art techniques and has 
beer\ deSigned to be user· friendly No 
knowledge 01 accountlllg or compu lers IS 
reqUired. 

We believe the syslem can be operated 
uSlIlg little more tha n the screen prompts . 
But lor completeness . our MATRIX User 
GUide (two·mch rlllg binder ) conlalnS 
almost 200 pages 01 details on the BOOK· 
KEEPER syslem plus a helplul IIltloduC\lOn 
to ouslness accounting pllnclptes . We sug· 
gesl Ihal you send lor a more complete 
deSCrIption of BOOKKEEPER or invest In a 
copy 01 the User GUide There IS room here 
only lor a general desCflptlon 

BOOKKEEPER IS available lor both SER­
VICE and RET AIL/WHOLESALE Illms fhls 
lota l busll1ess system conlaills the lollow· 
IIlg 375 General Ledger accounts (ten 
departments I'Ilth accompanylllg revenue 
and expense accounts) . Accounls Recelv­
aOle file \'111h malil tenance and report cap­
abllil les (1000 accounts ). PayrOll Wllh all 
federat wllhholdlllg computed . stale and 
local II1come la~ capablll\les lor all Illty 
Siaies (100 employees): Cash Recelpls ana 
Cash OlsbursemenlS programs thai keep 
Irack of IIlventory sales by department. 
Sales Ta~ computations. Recelpls . and 
InVOices : Accounts Payable file Wllh 
maullenance and report capablli l les ( 100 
accounts) The system also genera tes and 
orlil lS valuable management reports such as 
Departmenta l Budgetmg. Prohi and Loss 
Statements by Oeparlment. the tradl\lOnal 
Chart of Accounts Summation (Trial 
Balance). and FmanClal Repofls 

fhe Retail/Wholesale vefsion of BOOK· 
KEEPER Hlcludes a perpetuallnvenlory COil' 
trol sySlem and permits pOlllt·ol·sale 
InvOices. 

BOOKKEEPER IS available now on Ihe 
COMMOOO RE 803218050. 48K APPLE 11 + 
and RADIO SHACK Model III computers . 
CPI M compatible verSIOll available by 
Seplernber 

The BOOKKEEPER system reta ils al 
5100000 

Bookkeeper manual by Itself IS 520 .00 
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S (starling address of screen memory)

S = 4 * (PEEK(36866)AND128) + 64 * (PEEK(36869)

AND120)

C (starting address of color memory)

C= 37888 + 4 * (PEEK(36866)ANDI28)

To use these formulae in your programs, you

should enter the two lines above as program lines

at the start ofyour program. (10 S = 4 * (PEEK...etc.)

Then, whenever you are working with these

memories, simply POKE to S + X or C + X. In

other words, use the S and the C instead of a nu

merical address. For example, to POKE to the

tenth screen location, you would POKE S + 10.

Adding a 3K (3072 additional RAM bytes for

your use) expansion module will not change any of

the normal, expected locations of screen or color

memories. It simply fills in a currently empty space

from addresses 1024 to 4095. This results in BASIC

programs starting at address 1024 {as they do in

PETs) instead of the normal VIC starting point.

409(5. (Sec Table 1.) However, adding an H or 1 oK

of additional memory floats the screen down to

4096 (from 7680). BASIC RAM floats to a starting

address of 4608. And, since one of the bits which

governs where screen memory starts also controls

color memory, it moves too.

Character Memories

The starting address of the character set memory

does not float, so you need not check for it in pro

grams. However, the ability to define alternative

character sets is valuable. There are sixteen possible

locations in VIC for the start of character set memo

ries. Of these, eight can be used (the others are not

allowed). Here's the formula to change the charac

ter memory location:

POKE 36869, PEEK(36869)AND15OR<X*I6)

X will be a number from 0 to 15. Here are the

starting locations in memory for several values of X:

X = 0 (32768) this is the normal "default" slatting

location.

X= I (33792) where the upper case reverse characters

normally are.

X = 2 (34816) normally the lowercase, unreversed

characters.

X = 3 (35840) normally lowercase reversed.

X = 4 io II (cannot be used).

X= 12 (4096) normally the start of available BASIC
RAM.

X= 13 (5020) normally within BASK'. RAM.

X= 14 (6144) normally within BASIC RAM.

X= 15 (7168) normally within BASIC RAM.

These last four values of X are where you

would usually want to put any specially written

character set you've invented.

Table 1. General VIC Map

0-1023— Operating System and BASIC Overhead

1024—4095 -— Empty memory ('IK Expansion area)

4096-7679 — BASIC RAM memory

7680-8191 —Screen Memory

8192-32767 — 24K Additional expansion RAM area ©

CREATIVE
SOFTWARE

is your source for

VIC*

VIC Games $24.95

• VIC Trap

• Seawolf

• Bounce Out

Household Finance $34.95

• Part I — Entering & Updating

• Part II — Summing & Displaying

• Part III — Budgeting & Graphing

• Part IV — Deductibles Analysis

Home Inventory $14.95

• Part I — Entering Inventory

• Part II — Evaluating Inventory

Logic Games $14.95

• Code Maker

• Code Breaker

Recreational/Educational I $14.95

• Hangman

• Hangmath

Recreational/Educational II $14.95

• Math Hurdler

• Monster Maze

Ordering Information: VISA /Mastercard, check or

money order accepted. If charge, please include expi

ration date of card. Add $1.50 for shipping and handling.

Calif, residents add sales tax.

CREATIVE
SOFTWARE

201 San Antonio Circle, #270

Mountain View, CA 94040

(415)948-9595
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S (startin g address of screen memory) 
S = 4 * (PEEK(36866)AND I28) + 64 * (PEEK(36869) 
ANDI20) 

C (slarlin g address of color memory) 
C = 37888 + 4 * (PEEK(36866)AND 128) 

COMPUTE! 

T o use these fo rmulae in your programs, yo u 
should enter the two lines above as program lines 
at the stan of your program. ( l OS = 4 * (PEEK ... e tc.) 
Then, whenever you are working with these 
me mori es , simply POKE LO S + X or C + X. In 
other words , use the S and the C instead of a nu ­
merica l address. For example, to POKE LO the 
te nth screen loca ti on, yo u wou ld POKE S + 10. 

Adding a 3K (3072 additional RAM bytes for 
your use) ex pansion modu le wi ll not cha nge any of 
the normal, expected loca tions of screen or colo r 
memories. It si m ply fills in a cu rrentl y e m pt y space 
from addresses 1024L04095. This results in BASIC 
prog rams sta ning at add ress 1024 (as they d o in 
PETs) instead o f the no rmal VIC staning point, 
4096. (See Table I .) However, addi ng an 8 or 16 K 
of addi tiona l memory floa ts the screen down LO 

4096 (fro m 7680). BAS IC RAM fl oats LO a staning 
address of 4608. And, since one of the bits which 
governs where screen memory stans also controls 
color memory, it moves l OO. 

Character Memories 
The starting address of the cha racte r set memo ry 
does not float, so yo u need not check for it in pro­
grams. However , the ability to de fine a lte rnative 
characte r sets is va luable. There are sixteen possible 
locations in VIC for the stan of c/wracler set memo­
ries. Of these, eight can be used (the o the rs are not 
allowed). Here's the formula LO cha nge the charac­
ter memory location: 

POKE 36869, PEEK(36869)AND 150R(X* 16) 

X will be a number from 0 to 15. Here are the 
staning locations in me mory for several va lues of X: 

x = O (32768) Ihis is the norma l " c fau h " stilrting 
IOGHion. 

X = 1 (33792) where the upper case rc\'C:.: ,'sc char:u.:lc rs 
normally arc. 

X;;;; 2 (348 16) no rmal l)' the lowe r C<ISC, unrcvcrscd 
characters. 

X = 3 (35840) nonnall )' lo\\'e r case reve rsed. 
X = 4 to I I (C,1I11l0 1 be used ). 
X= 12 (4096) normally the slar! orava il(lblc BAS IC 

R;\rlli. 
X= 13 (5020) nonnall}' within BAS IC RAM. 
X= 14 (6144) normall )" \\·ithi n BAS IC RArlif. 
X= 15 (7168) no rmally ,,·ithi n BASIC RAM . 

These lasl four values of X are where you 
would usuall y walll 10 PUI a ny spec iall y wri lle ll 
character set you 've invented . 

Table I. General VIC Map 
0-1023 - Ope rating S)'stcm alld BASIC Overhead 
1024-4095 - EIllPI )' memor}, (3 K Exp .. lllsion ;u·ca) 
409&-7679 - llASIC I(A~! l11 e l11 o r ), 

7680--819 1 - Screen Me mor), 
8 192- 32767 - 24 K Additional expansion RAM an:';1 

Oclober. 1981. Issue 17 

CREATIVE 
SOFTWARE 

is your source for 

VIC ® 
PROGRAM S 

VIC Games . . .............. $24.95 
• VIC Trap 
• Seawolf 
• Bounce Out 

Household Finance ........ $34.95 
• Part I - Entering & Updating 
• Part II - Summing & Displaying 
• Part III - Budgeting & Graphing 
• Part IV - Oeductibles Analysis 

Home Inventory .. .... . ..... $14.95 
• Part I - Entering Inventory 
• Part II - Evaluating Inventory 

Logic Games ...... .. ..... . $1 4.95 
• Code Maker 
• Code Breaker 

Recreational/Educational I $14.95 
• Hangman 
• Hangmath 

Recreational/Educational II $14.95 
• Math Hurdler 
• Monster Maze 

OrderIng Inlormallon: VISA /Mastercard, check or 
money order accepted. If charge, please include expi­
ration date of card. Add $1 .50 for shipping and handling. 
Calif. residents add sales tax. 

201 San Anton io Circ le. #270 

Mountain View. CA 94040 

(41 5) 948-9595 



ATTENTION

COMPARISON SHOPPERS
HOW DOES A $299 BYTEWRITER-1

STACK UP AGAINST A $650 EPSON MX-80?

YOU DECIDE!

The Only 80 Column Dot

Matrix Printer Under $300.

Why do we dare to compare the

Bytewriter-1 to the Epson MX-80,
the industry leader? Because we

feel strongly that dollar for dollar,

the Bytewriter-1 is tough to beat for

performance and quality.

Our extensive testing has proved

that the Bytewriter-1 interfaces

problem-free to the TRS-80, the

Apple II and the Atari 400 and 800.

We are not going to tell you that the

Bytewriter-1 is better than the
MX-80, but by comparison, and for

half the cost, you get more than a
reliable printer — you get a great

value.

Call or write for more information

today.

Comparable features.
Uncomparable price.

MICROTEK-

9514 Chesapeake Drive

San Diego, CA 92123

(714) 278-0633

Outside CA call

TOLL FREE (800) 854-1081

TWX. 910-335-1269

TRS-80 is a trademark of Radio Shack, Div.

of Tandy Corp.

Apple II is a trademark of Apple Compute

Inc.

Atari 400 & 800 ore trademarks

of Alari, Inc.

MX-80 is a trademark of

Epson America, Inc.

FEATURES

Print speed

Paper feed

Ribbon

Life
expectancy

Dimensions

Character

set

Interface

Warranty

Printhead
replacement

Cost

BYTEWRITER-1

60 lines per minute

Friction feed
original plus 3 copies

Black, cartridge $9.95

Printhead — 100 million char.

Drive Mech. — 10 million char.

Ribbon — 5 million char.

3.8" x 15" x 9"

96 ASCII

Parallel

90 days

$29.95

$299

EPSON MX-80

46 lines per minute

Pin feed

original plus 2 copies

Black, cartridge $14.00

50 —100 million char.

5 million char.

3 million char.

5.2" x 14.7" x 12"

96 ASCII

Parallel

90 days

$30

$650
'Data source: Epson MX-80

Operation Manual

30 Day

Money Back
Guarantee

nE 
co RISON SHOPPERS 

HOW DOES A $299 BYTEWRITER-l 
STACK UP AGAINST A $650 EPSON MX-80? 

YOU DECIDE! 

The Only 80 Column Dot 
Matrix Printer Under $300. 
Why do we dare to compare the 
Bytewriter·l to the Epson MX-BO, 
the industry leader? Because we 
fee l strongly thot dollor fo r doll or, 
the Bytewriter. l is tough to beal fo r 
perfo rmance and qua l ity. 

Our extensive testing has proved 
that the Bytewri ter-l interfaces 
problem-free to the TRS-BO, the 
Apple II ond the Atori 400 ond BOO. 

We ore not going to te ll you that the 
Bytewriter- l is better than the 
MX-BO, but by comparison, and for 
half the cost, you get more than a 
re liabl e printer - you get a great 
value. 

Cal l or write for more information 
todoy. 

Comparable features. 
Uncomparable price. 

MICRCTEK1nc. 
9514 Chesopeoke Drive 
San Diego, CA 92123 
(714) 278-0633 
O utside CA call 
TOll FREE (800) 854-1081 

TVVX.910-335-1269 

TRS-SO is Q trademark of Radio Shack, Div. 

FEATURES 

Print speed 

Paper feed 

Ribban 

Life 
expectancy 

Dimensions 

Character 
set 

Interface 

Warranty 

Printhead 
replacement 

Cost 

of Tandy Corp. 
Apple II is a trademark of Ap"le (:om,pul ,,,.~,,.j~:III" 

Inc. 
Atori 400 & 800 are trademarks 

of Alar;, Inc. 
MX-80 is a trademark of 

Epson America, Inc. 

BYTEWRITER-l 

60 lines per minute 

Friction feed 
original plus 3 copies 

Black, cartridge $9.95 

Printhead - 100 million char. 
Drive Mach. - 10 million char. 
Ribbon - 5 million chor. 

3.8" x 15" x 9" 

96 ASCII 

Parallel 

90 days 

$29.95 

$299 ---- .... .......... , 
] 
.\~. ~ 

EPSON MX-80 ' 

46 lines per minute 

Pinfaad 
original plus 2 copias 

Black, cartridge $14.00 

50 - 100 million char. 
5 million char. 
3 million char. 

5.2" x 14.7" x 12" 

96 ASCII 

Parallel 

90 days 

$30 

$650 
"Dolo source: Epson MX-80 

Operation Manual 

Day 
Money Back 
Guarantee 
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DYNACOMP OFFERS THE FOLLOWING

• Widesl variety

• Guaranlecd quality

• Fastest delivery

• Friendly customer service

• Free catalog

• 24 hour order phone

AND MORE.
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Guest Commentary:

A Software

Publisher's

Position On

Software Pricing

And Service

Policies

The provisions of this law, capsulized in the phrases

"essential step" and "archival purposes," are clear.

Software copyright infringement is illegal. Com

plaints and rationalizations abound: that "restrictive"

policies are unjust; that such policies do not "invite"

teachers to respect and honor them; or that those

who "beat the system" by pirating software from big

corporations are to be applauded. Yet no measure of

complaint will make the crime any less a crime. When

a teacher permits (even encourages) children and

young adults to disregard federal law and engage in

illegal activities, what is that teacher undermining?

Mr. Sherwin A Steffin

Canoga Park, CA

No software publisher would

deny the necessity that

teachers have on-site

backup copies of software...

I. Problem

A position paper appearing in COMPUTE! s June

issue advanced the views of Computer Using Edu

cators (CUE) regarding commercial software pro

tection and licensing policies. CUE would propose

a licensing arrangement that would allow software

"to be copied and used by any and all teachers in

that one school regardless of the number of com

puter stations or type of installation."

A misperception is at work here. This organi

zation appears to hold the fundamental view that

copying computer software is a right. CUE recom

mends that schools should not purchase software

material unless it is copyable.

II. Position

In 1980, congress amended title 17, the United

States Copyright Law to include the "computer

program". The amended code reads:

Ii is not an infringement for the owner of a

copy of a computer program to make or auth

orize the making of another copy or adaptation

of that computer program provided:

(1) that such a new copy or adaptation is created

as an essential step in the utilization of the

computer program in conjunction witli a

machine and that is used in no other manner,

or

(2) that such new copy or adaptation is for

archival purposes only and [hat all archival

copies are destroyed in the event that continued

possession of the computer program should

cease to be rightful (17 USC 106).

Costly and intensive research and development

are required to produce any good software system,

from drill and practice to the most sophisticated

computer-mediated instruction. Even the simplest

program file contains a complex set of instructions.

Research and development costs far exceed the

trivial cost of the material, or the ultimate retail cost

ofthe product.

No software publisher would deny the necessity

that teachers have on-site backup copies of software

to avoid media failures which interrupt classroom

activity. Yet CAI is a tool, like any other instructional

aid. The purchasing policies which govern other

educational materials (books, audio-visual mate

rials, and the like) should not be expected to un

dergo modification simply because a medium's

format is new or unfamiliar.

No software publisher fails to understand that

the computer software industry has yet to adopt

consistent, balanced purchasing policies For the

schools. Yet, the instigation of licensing agreements

poses problems analogous to those encountered in

nuclear arms limitation efforts. The geographic

area involved is expansive: the diversity of man

agement policies (even among neighboring school

districts) is immense. Further, the ambiguity of

relying upon individuals' ethical behavior makes

an "honors system" untenable. In short, the imple

mentation of the copying procedures which CUE

proposes, even at the local district level, would be

unfeasible.

III. Proposed Solution

Answers do not come easily. The problems en-
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COMPETENCY EXAM PREPARATION SERIES

This comprehensive set of programs consists of simulated exam modules, a thorough diagnostic package, and a
complete set of instructional programs. It is designed to teach concepts and operations, provide drill and practice and
assess achievement levels through pre and post testing. The Competency Exam Preparation Series provides a structured,

sequential, curriculum encompassing mathematical, reading and writing instruction.

The C.E.P.S. program is designed for individual student use or use in a classroom setting. Programs provide optional printer

capability covering worksheet generation and performance monitoring. C.E.P.S. are available in three software formats.

National Proficiency Series $1,299.00

N.Y.S. Regents Competency Test, Preparation Series $1,299.00
California Proficiency Assessment Test Preparation Series $1,299.00

If desired separate Mathematics and Verbal packages are available for $799.00 ea. A Spanish language version of the

Mathematics Instruction Package is available at no extra charge.

COLLEGE BOARD PREPARATION SERIES 81/82 ^,TAR^N0R1SsVAR™
Each program confronts the user with a virtually limitless series of questions and answers. Each is based on past exams
and presents material of the same level of difficulty and in the same form used in the S.A.T, Scoring is provided in

accordance with the formula used by College Boards.

S.A.T., P.S.A.T., N.M.S.Q.T., set includes 25 programs covering Vocabulary. Word Relationships, Reading
Comprehension, Sentence Completion, and Mathematics. Pnce 5149.95

EDUCATOR EDITION - includes all of the above programs plus detailed solutions and explanations. Price $229.95

Independent Tests of S.A.T. series performance show a mean total increase of 70 points in students' scores.

Update Pack to 81/82 specs. Available to previous owners. Pnce $69.95

ODYSSEY IN TIME
This spectacular adventure game adds a new dimension of

excitement and complexity to Time Traveler. Players must now

compete with the powerful and treacherous adversary in their

exacting quest for victory.

To succeed they must vanquish this adversary in combat that

rages across 24 time periods.

Odyssey In Time includes all the challenges of Time Traveler

plus 10 additional eras, including those of Alexander the Great,

Emperor Asoka of India, Attila the Hun, Genghis Khan. Each

game is unique, and may be interupted and saved for later play,

available for APPLE & TR-80 PET, 32K - $39.95

.■■ *;'
ISAAC NEWTON

Perhaps the most fascindling and valuable ed

ucational game ever devised — ISAAC NEWTON

challenges the players to assemble evidence and

discern the underlying "lawsof Nature" thai have

produced (his evidence. ISAAC NEWTON is an

inductive game that allows players to intervene

actively bv proposi n g ex pen ments to determine if

new data conform to the "Laws of Nature" in

question. Plavers may set the le\el of difficulty

from simple to fiendishly complex.

In a classroom setting the instructor may elect to

choose "Laws of Nature" in accoidance with the

i omplete instruction manual provided.

For insigh' into sumc of the basil print iples underlying

ISAAC NtWTONseeCODU.ESCHER. BACH fay Douglas
R. Hohtadler.Chaptei XIX and Matun Gardner's MA THE-

MM1CM GAMES* olumn in Scientific American, O< lober.

1977 and lime. 1959. $24.%.

TIME TRAVELER

Confronts players with complex decision situations and

the demand for real time action. Using the Time Machine.

players must face a challenging series of environments that

include; The Athens of Pericles. Imperial Rome,

Nebuchadnezzar's Babylon, Ikhnaton's Egypt. Jerusalem at

the time of the crucifixion. The Crusades, Machiavelli's

Italy, The French Revolution. The American Revolution,

and The English Civil War. Deal with Hitler's Third Reich.

Vikings, etc. At the start of each game players may choose a

level of difficulty... the more difficult, the greater the time

pressure. To succeed you mus! build alliances and struggle

with the ruling powers. Each game is unique.

$24.95

SoftwSre Corp.
Send $2.00 (or complele Catalogue.

$5.00 Discount Coupon included in Catalogue.

PROGRAMS AVAILABLE FOR ■■■

TRS-80. APPLE II & PET ^w. Send check or money order to

[unless otherwise mdicaied) ** 21 Milbrook Drive. Stony Brook, NY 11790

Ddisk or D cassette (please specify) (516) 751-5139

All programs require J6K TRS-80 programs require LEVEL II BASIC APPLE programs require APPLESOFT BASIC NY Stale flBsmenis Ana Sales Ta,
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countered today cannot be solved by a simplistic

licensing policy, and the future will present even

more confounding issues. Yet the difficulties are

not insurmountable. As the microcomputer indus

try expands and time sharing becomes common

place, users and software publishers will have to

look seriously (and cooperatively) at complexjoint

understandings.

Software purchase and use entails shared

responsibilities: on the part of the software pub

lisher, to provide the most trouble-free product

possible; on the part of the user, to know how to

use and operate that product carefully and effec

tively. With this in mind, we propose six compo

nents fundamental to any working policy:

1. Software publishers should be accountable

for providing error-free instructional

materials.

2. Software publishers should be responsible

for rapid service (a two week turn around at

most) when replacing defective materials.

3. Where schools have purchased multiple

CPUs, software publishers may provvide soft

ware at sliding scale rates. An affidavit from a

responsible district administrator would certify

the number of CPUs purchased, protecting all
parties. This sliding scale would permit educa

tors to utilize multiple computers in one room,

in multiple rooms, among several teachers,

and even among several schools within a single

district.

4. When intensive disk activity is connected

with the use of a given system, software pub

lishers chould allow the user to copy and

archive the disk.

5. Software publishers need to make available

options to the schools, offering not only the

sliding rate scale, but "spare parts" (diskettes,

documentation, workbooks, etc.) at a signifi

cantly reduced price. This after-sale activity

could well cover little more than the costs of

materials, processing, and handling. Software

purchase can be made economically feasible

for the school without resort to charity or

criminality.

6. Software publishers need to provide free

disclosure about their locked instructional

systems and the policies which support them.

From this, educators may choose systems

appropriate to their needs.

The problems connected with software piracy,

if unchecked, will create an unnecessary and un

fruitful adversary relationship between software

publishers and educators. This paper delineates

solutions to this dilemma: better quality control of

software, licensing agreements, rapid service, and

available spare parts. ©

STRUCTURAL

ENGINEERING

PROGRAMS

For Apple II Plus DOS 3.3

1. Continuous Beams

2. Plane Frames

3. Grids

4. Trusses

5. Retaining Walls

6. Simple Beams

All finite elements with beam and axial

elements.

PATTERSON ENGINEERING CORP.

Huntingtan Beach, CA 92649

(714)891-0935

Heath H-a

ATARIModel EP-2A-79

EPROM Programmer
APPLE • A1M-65 * KIM-1 • SYM-1 » OHIO SCIENTIFIC

v available for F-8, 6800. 8085, 8080, 2-80 6502 1802
2fi50. 6809 based systems.

EPROM type is selected by a personality module which plugs into
the front of the programmer. Power requirements are 115 VAC
50/60 H2. at 15 watts. It is supplied with a 36-inch ribbon cable for
connectinq to microcomputer. Reauires l'v I/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.
Ptirt Nil Pirtgrdiiib Price

PMO TMS 27(18 >|7m
PM I 27O4.27OH 17(v,

PM2 27.12 . ^oo

PM3 TMS 2716 !7f((,

PM4 TMS 2532 H(Xi

PM5 TMS 251ft.2716.2758 J70H
PMH MCM6H7M (5 mi

Optimal Technology, Inc.
Blue Wood 127, Earlysville, Virginia 22936

Phone (804) 973-5482
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crill1inality. 
6. Software publishe rs need to provide free 
disclosure about their locked instructiona l 
systems and the po licies wh ich support them. 
From thi s, educators may choose systems 
appropriate to their needs. 
T he problems connected with software piracy , 

if unchecked , will create an unnecessary and un­
fruitful adversary relat.ionship between software 
publishe rs and educa tors . T his pape r delinea tes 
solutions to this dil emma: better q ualit), control of 
software, licensin g agreeme nts . ra pid service , and 
availahle spa re parts . © 

STRUCTURAL 

ENGINEERING 
PROGRAMS 

For Apple II Plus DDS 3.3 
1 . Continuous Beams 
2 . Plane Frames 
3 . Grids 
4 . Trusses 
5 . Retaining Walls 
6 . Simple Beams 

All finite elements with beam and axial 
elements. 

PATTERSON ENGINEERING CORP. 
Huntington Beach, CA 92649 

[7141891-0935 

lRs·ao Heath H-8 
SWTP Model EP-2A-79 AlARI 

EPROM Programmer 

'-;o fl ~" (lrl! .".H.b,l. 
2550. 6809 systems. 
EPROM twe is selected by a personality module which plugs into 
the front of the programmer. Power requirements are 11 5 VAC 
SO/ 60 Hz. at 15 watts. It is supplied VJith a 36·inch ribbon cable for 
connectinq to microcomputer. Requires 11<7 I/O Do rtS. Priced at 
'b 169.0n ~vi!h one SCI of software. (Additional software on disk and 
cassette for various systems.) Personality modules are shown below. 
PlIrI Nfl, Programs ?ric. 
PM O TI-15 27£13 ~17m 
PM I 27(\1 2708 17,.1 
PI'oI 2 2732 JJ ("(I 
1'1-1 3 DIS 2716 17f'W;1 
P,..1Q 11-15 2532 lJr~l 
PM 5 TMS 2516.2716. 27!)8 \7 (~1 
PM H ,"1Cl>'68764 I:, {III 

ODtimal Technology, Inc. 
-Slue Wood 127, Earlysville, VIrginia 22936 

Phone (804) 973-5482 



At long last. A complete line of Voice I/O

peripherals for Commodore computers, starting

at $119.

Let's face it. Voice i/O is a fascinating and efficien! way

to communicate with computers. And now, thanks to

VOICETEK, Voice I/O peripherals are easily available,
easy to use and very affordable.

If you own a Commodore computer, 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 !he

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 imporlant for your

application, then you can save $100 by ordering VIO-

432. Priced at S149. VIO-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.

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 U9er. 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 mailer) your computer can do it loo.

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 nol 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 lo anything else on the markel 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 lo 32 entries

chosen by Ihe user.

Training COGNIVOX to your vocabulary is easy. All

you have lo do is repeal 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 rale is approximately 700 byte per word.

Ready to listen.
All COGNIVOX units are complete Voice I/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

buill-in speaker 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.

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

Ihe demo program and start talking to your computer

right away. Or load one of the games and discover the

magic of voice control.

11 is easy lo 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 lo 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 wilhBK of

RAM).

If you have a disk system, you can use it lo save

vocabularies. Instructions are given in Ihe manual.

Many uses.
With COGNIVOX your imagination is not ihe limit as

the saying goes. II is the starling 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 Ihe IEEE 4S8 port you can

control by voice inslruments. plotters, test systems.

And all these devices can talk back lo 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 lo order, the make and model of your

computer and your name and address. Enclose a check

or money order and make sure lo include $5 for

shipping and handling. CA residents please add 6% lax.

You may also order by phone and charge it lo your

Masler Charge or VISA. Our phone number is (B05)

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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If you own a Commodore computer, we give you a 
choice of three different peripherals that will enable 
your com puler 10 understand your spoken com mands. 
And two of these peripherals wlll talk back. 

What's in a Dame. 
We call each member of our family o f Voice 110 
peripherals COGNIVQX, from COGN itive and VOX . 
It helps you remember thai when you talk , 
COGNIVQX thinks about what you say. 

The top-or-the-line COCN IVQX model for the 
PET/CBM is VIO-l00Z . II offers na tural sounding voice 
output lind excellent performance as a speech 
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If the quality of voice output ls not important for your 
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memory for voice response. so we offer a recognition. 
only COGNIVOX. model SR· lOOP. It costs 5119 . 
makIng it the lowest priced speech recognizer ever 
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selling at much higher price •. 
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so little money. 

It's the technology. 
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breakthrough that made It possible to compress the 
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chip. We are the only company so far that has achieved 
this remarkable feat . No wonder we offer such 
reasonably price voice peripherals. 

In addition. COGN IVOX uses an cxcluslve non· linear. 
learning pattern matching algorit hm to do speech 
recognlHon. Which means more reliable performance 
and ease of use. 

What makes it talk. 
COGN IVOX digitizes and stores in mcmory (using a 
data compression algorithm) the yolce of the user. This 
gives three major advanta8es: 

First. there are no restrictions to the words 
COGN IVOX can say . If you can say It (or sing it . or 
whis tle II for that mallcr) your computer ca n do illoo. 
Second . It is very easy 10 program your favorit e words: 
just say them in the microphone. 
Third. you have a choice of voices. mile. female . child. 
accents. etc. this unprecendented flexibility offered by 
COGNIVOX is a musl In the personal computer 
environment. Voice synthesIzers and the Ulalklng 
chips" do not offcr Ihis flexibility Ind therefore ..... c feel 
they are not suitable for use with personal computers. 
In addition. "oice output quality can be poor. 
especially for synthesizers. In that respcct. VI0-1002 
Is clearly superior to anything else on the markel and [t 
is a must if voice quality is important (ror example, 
business applications). 

A complete 
Commodore 
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Some specifications 
COGN IVOX can be trained to recognize words or short 
phrases drawn from a vocabulary of up to 32 entries 
chosen by the user. 

Training COGN IVOX to )'our vocabulary Is easy. All 
you have to do is repeat the words three times al 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 for1h between them 
using a word. 

The Voice outpul vocabulary can have up to 32 words 
phrases . Data rate is approximately 100 byte per word. 

Ready to listen. 
All COGN IVOX units are complete Voice Va 
peripherals ready to plug In and use. They come 
assembled and tested and they Include microphone. 
cauette with software and manuals. via units include 
bullt·ln 'peaker and amplifier (yes. CB2 is also 
con nected for music and sound errects). 

They all plug into the user port and they receive their 
powcr from the cassette port except VI0-1oo2 which 
uses a wall transformer supplied with the unit. 

Easy to use. 
All you need to get COGN IVOX up and running Is to 
plug It In and load one of the programs supplied. Load 
the demo program and start laUdng to your compu ter 
right away. Or load one of the games and discover the 
magic of voice control. 

It is ellS)' 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 re::ognlze a word. Full 
instructions on how to do il are given In the manual. 

Works with all versions. 
COGN IVOX will work with all versions of the 
PET/CDM line. Old. new and newer ROMs. At least 
18K of RAM ls required tSR·100P will work wlth8K of 
RAM). 

If you have a disk system. you can use it to save 
vocabularies. Instructions are given in the manual. 

Many uses. 
With COGN IVOX your Imagina tion Is not the limit as 
the saying goes. It is the sta rting poInt. Cognlvox Is a 
super toy. an educatlona l tool. an aid to handicapped. a 
data ent ry device while hands and eyes are busy. a 
foreign language translator. a sound effccts generator, 
a telephone dialing device. an answering machine, a 
talking calculator. Usin8 the IEEE 488 port you can 
control by voice instruments. pIOIlCI'S, test systems. 
And all these devices cln lalk back to you. telling you 
their readings. ala nn conditions, even their nlme. 

Order your COGNIVOX now. 
To order by mall. give us the model number of thc unit 
you wish to order. the make and model of your 
compuler and your namc and address. Enclose a check 
or money order and make sure to include $5 fo r 
shlppln8 and handling. CA resIdents please add 8~ tiX. 
You may a lso order by phone and chargc it to your 
Master Charge or VISA . Our phone number is (80S) 
885·1854 9AM to 5PM PST. Monday through Friday. 
Foreign orders are welcome, please add l~ for air 
mail shlppin8 Ind handling. Plyments must be In US 
funds . COGN IVOX is backed by an 120-day limIted 
..... arranty against manufacturing defects. 

VOICETEK 
P.O. Box 388, Goleta, CA 93116 



NEECO

WHY BUY FROM THE BEST?

Service... Support...

Software...

MULTI-CLUSTER
For Commodore Systems, illows 3

CPUs {Expandable to 8) to access a

single Commodore Disk.

MULTI-CLUSTER (3CPUs] ....$995

Each Additional CPU (up tt 8) .. $ 250

commodore

16K B (16K RAM-40 Column) - Lim. Qty $ 995

32K B (32K RAM-40 CIm.) - Lim. Qly $1295

4016 (16K RAM 4.0 Basic-40 CIm.) $ 995

4032 (32K RAM 4.0 Basic-40 CIm.) $1295

8032 (32K RAM 4.0 Basic-80 CIm.) $1495

8050 Dual Disk (1 Meg Storage) $1795
4040 Dual Disk (343K Storage) $1295
8010 IEEE Modem $ 280

C2N Cassette Drive S 75

CBM - IEEE Interface Cable .. $ 40

IEEE - IEEE Interface Cable S 50
VIC 20 Home/Personal Computer s 295

ALTOS
ACS 8000-2 64K 1M $ 4500
ACS 8000-15 64K 1M $ 5990

ACS 8000-6 208K 14.5M S10490

ACS 8000-7 208K 29.0M $11690

ACS 8000-10 208K 10M S 8500

ACS 8O0O-10/MTU S10990

EPSON PRINTERS
MX-80 PRINTER S 645

MX-80 FT S 745

MX-100 S 945

MX-70 S 459
INTERFACE CARDS

8141 (RS-232) S 75

8150 (2K Buffered RS-232) S 150

8161 (IEEE 488) S 55
8131 (Apple Card) S 85

8230 (Apple Card) S 25
8220 (TRS-80 Cable) S 35

DIARLO 630 PRINTER
DIABLO 630- Serial - RS-232 $2710

Tractor Option S 250

NEC SPINWRITER PRINTERS
5530 (Parallel) $3055

5510 (Serial) $3055

5520 (KSR-Serial) $3415

Tractor Option S 225

APPLE
16K APPLE II* 51330

32K APPLE II* S1430

48K APPLE II* S1530

APPLE DISK w/3.3 DOS .$ 650

APPLE DRIVE Only $ 490

APPLE III 128K-In Stock!

w/Monitor +
Info Analystpak $4740

AMDEK MONITORS INTEBTEC COMPUTERS
Video 100 12" B*W $ 179 64K Superbrain

Video 300 12" Green 5 249 (360 Disk Storage), CP/M™... $3495
Color 113" Low Res S 449 64K 00 Superbrain

Color II 13" High fles $ 999 (700K Disk Storage) CP/MT".. $3995

'CP/M is a registered trademark ol Digital Research

ATARI COMPUTERS
Atari 400 (16K RAM) S 399

Atari 800 (32K RAM) - good thru 8/31 $1080

Atari 410 RECORDER S 89.95
Atari 810 DISK DRIVE S 599.95

NEECO carries all available ATARI Software and Peripherals.

PROFESSIONAL

SOFTWARE
WordPro 1 8K $ 29.95

WordPro 3 (40 Clm.}16K ....$ 199.95

WordPro 3* $ 295

WordPro 4 (80 CIm.) 32K....S 375

WordPro 4* $ 450

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG.

WE WILL MATCH ANY ADVERTISED PRICE ON PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS.

1
NEECO

679 HIGHLAND AVE.

NEEDHAM. MA 02194

(617)449-1760
Telex: 951021

MON-FRI 9:00-5:00

MaaterCharge and VISA Accepted

WHY BUY FROM THE BEST? 
Service ... Support. • • 

NEEC:O Software ... 

EPSON PRINTERS 

~ c o mmodor e 
16K B (161< RAM-40 Column) - Lim. aty .........•. _ •• _ .. __ •. . •• _ ... . . S 995 
32K B (32K RAM-40 Clm.) - Lim. aty . . ........... •. .. • .. • ... • ....... . . $1295 
4016 (161< RAM 4.0 Basic-40 Clm .) ...................... . .......... . . S 995 
4032 (32K AAM 4.0 Basic-40 Clm.) .......... .... . . ..... .. .. .... ... ... 51295 
8032 (32K RAM 4.0 Basic·BO Clm.) ....... • .. . ... • ...•.. • ...•..•...... 51495 
8050 Dual Oisk (1 Meg Storage) ...... . . . . .. . . .. . ........ . . ......... $1795 
4040 Dual Disk (343K S10rage) ........ •. .•......•......•...• ... . .... 51295 
BOW IEEE Modem ........... . . .. .. • " .. . .. __ .. __ .. _ .. . .. _ . .. . .... S 2BO 
C2N Casselle Orive ............... . . .. . ................. • ........ S 75 
C8M - IEEE Interface Cable ......... . . . • . . . • .. .. . .. ..• .. . •...•..... S 40 
IEEE - IEEE Interface Cable .... .......•.. . .............•... • ..•..... S 50 
VIC 20 Home / Perso nal Computer . ..... , . . • • . . • . . •• . . • ..• . . • •. . . . .... S 295 

ALTOS 
ACS 8000-2 64K 1 M . _ ..... .. .•..•......•...•. . •. ..... •.. ...... 5 4500 
ACS8000-1564K 1M .. . . . .. . .. ... .... . .. . ... ... . ... _ .. . ....... 55990 
ACS 8000-6 208K 14.5M ....... • ..•......• ..... .• ...... • ...... . . 510490 
ACS 8000-7 208K 29.0M ............... . .. .... . .. . .. .. .. . ... . ... 511690 
ACS 8000-10 20BK 10M ........... • ...... • ... _ . . • . . . . . 5 B500 
ACS 8000-1O/MTU ..................... . ........ . .. . .. .... 510990 

NEC SPINWRITER PRINTERS 
5530 (Parallel) .... ......... • __ . ..... 53055 
5510 (Serial) ................. . .............•........ 53055 
5520 (KSA-Seria l).... . . ......... . ..... .... .. . . .. .. ...... 53415 MX-80 PAINTER. . . . . . . . . . . ...... __ . . . ... . ... 5 645 
Tractor Option. . . . . . . . . . . . . . . . . .. . .. S 225 MX-BO fT . . . . . . . . . . . . . . . . . . . . . . ... 5 7'5 

MX-100 . . . . . . . . . . . . .. . . . • . . . . • ..••..•. . . .. S 945 
MX-70 .......... .... ........ __ .. _ ..... . ........ . ... S 459 
INTERFACE CARDS 
8141(RS-232) ................• __ .. _ .. __ .......... . ... S 75 
81S{) (2K Buflered RS-232) ......... . .. ........ . ... S 150 
8161 (IEEE 488) .............•. __ .• _ .•. ..•. .. •.. • . . ... 5 55 
8131 (App le Card) ........... . • . . • . . . • . . . • . . • . . .. S B5 
8230 (Apple Card) ........................... . .... . ... S 25 
8220 (TRS-BO Cable) . . . . . . . . . . . . . . • . . . • . . • . . . S 35 

DIABLO 630 PRINTER 
DIABLO 630 - Serial - AS-232 . . . . . ........................ 52710 
D_~~......5~ 

AMDEK MONITORS 
Video 100 12" S+W ........ S 179 
Video 300 12" Green. .. ". S 249 
Color 113" low Res . ..... . S 449 
Color II 13" High Res ...... S 999 

UfTERTEC COMPUTERS 
64K Superbrain 

(360 Disk Storage). CP/M'· ... 53495 
64K aD Superbrain 

(70DK Disk Storage). CP/M ' •.. 53995 

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

~J!!I~"~=:J ;;...Y::ii' '_,::, 
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ATARI COMPUTERS 
Atari 400 (16K RAM) ..... . ................ 5 399 
Atar i BOO (32K RAM) - good 1hru 6/31 .......... S10B0 
Atari 410 RECORDER... ... . . . ...... 5 89.95 
Atari 610 DISK DRIVE. ..... . .... ....... .. . 5 599.95 

NEECO carries all avail able ATARI Software and Peripherals. 

APPLE 
16K APPLE II' ........ 51330 
32K APPLE II· ... . .... 51430 
48K APPLE II' ........ S153D 
APPLE DISK w/3.3 DDS. 5 6s{) 
APPLE DRIVE Only ..... 5 490 
APPLE III 128K - In S10ck! 
w/Monilor· 

Info Analyslpak . . . .. 54740 

PROFESSIONAL 
SOFTWARE 

Word Pro 1 8K ... .. ....... S 29.95 
WordPro 3 (40 Clm.)16K .... 5 199.95 
Word Pro 3· . . ........ . ... S 295 
WordPro 4 (BO Clm.) 32K . . . . 5 375 
Word Pro 4· . . . . . . . .. S 450 

JUST A SAMPLE OF THE MAllY PRODUCTS WE CARRY, CALL US FOR OUR IIEW 6O-PAGE CATALOG. 
WE WILL MATCH AllY ADVERTISED PRICE 011 PRODUCTS "III STOC"" CONDITIO liS. 

NEECO 
679 HIGHLAND AVE. 
NEEDHAM. MA 02194 

(617) 449-1760 
Telex: 951021 

MO N- FRI 9:00 - 5:00 -,,... -Mal lerCharge and VISA Accepted 



NEECO

INTRODUCES THE

CBM VIC-20

COMPUTER!

Commodore

breaks the

computer

price barrier

$299.95
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CBM VIC-20

PERSONAL

COMPUTER

VIC-20 SPECIFICATIONS

8 colors - built in

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

$74.95

C2N

TAPE CASSETTE
DRIVE

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/o notice.
^^.^^^^^^^—^^^^^^^—

NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT

FROM ANY OTHER COMPANY WITH PRODUCT IN STOCK.NEECO
(617)449-1760

679 HIGHLAND AVE. Telex: 951021

NEEDHAM. MA 02194

MON-FRI 9:00-5:00

MasterCard and VISA Accepted

INTRODUCES THE 
CBM VIC-20 
COMPUTER! 

(: Commodore 
breaks the 

computer 
price barrier-

$299.95 
(=:c:o,"mcodoro 

VIC-20 SPECIFICATIONS 

• 8 colors - built in 
• 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 

CALL NEECO TODAY FOR ADDITIONAL VIC-20 INFORMATION . . . 

CBM VIC-20 
PERSONAL 
COMPUTER 

C2N 
TAPE CASSIETlrEI 

DRIVE 

As the CBM VIC-20 is a -new· product, prices and specifications are subject to change w/o no 

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

(617) 449-1760 
Telex: 951021 MDN·FRI 9:00 - 5:00 

MasterCard and VISA Accepted 
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Part II:

What Is A

MODEM, And

Why Do I

Need One?
Michael E. Day

West Una OR

computer or person. The answer modem is used

by the person or device that receives the call (or

answers the call). The two modes could be reversed,

as the phone line doesn't care. They were set that

way to provide a standard as to which modem

should use which mode. Since the 103 is a lull

duplex modem (two-day communications), two

separate communication links must be established,

thus the two different modes. The answer modem

Of all the generally

available modems, the 103

is the most forgiving.

How To Use A Modem

The standard modem that the hobbyist normally

encounters is the BELL 103 type modem. Addi

tionally, the BELL 113A (originate) and the 1I3B

(answer) are normally included in this group, with

the specification of a 103 compatible modem often

being used to indicate the 113A or 113B type mo

dem. The 103 type modem is rated for speeds of 0

to 300 BPS, with most modems being able to operate

up to 400 BPS, and the more expensive models

being able to operate at up to 600 BPS. The maxi

mum theoretical limit of the 103 type modem is

1000 BPS. However, due to the great amount of

filtering and special line conditioning required to

operate as the speed approaches this level, it be

comes impractical to operate at these speeds. Due

to this, 600 BPS is the maximum reliable speed that

can be expected from the 103 type modem. It

should be remembered, however, that 300 BPS is

the maximum guaranteed speed of the 103 type

modem. Speeds faster than this will not always

work (depending on the phone line condition),

and those modems capable of operating at greater

speed generally cost twice as much as the lower

speed types. The modem may be used at any speecf

less than 300 BPS. Dropping the speed to 150 or

110 BPS can often improve the reliability if the

connection is very poor, and 300 BPS does not

work.

The 103 lias two modes of operation, the

"answer" mode and the "originate" mode. The 1 1 3

modem will only work in one of the modes (1 13A

for originate and 113B for answer) and not the

other. Most of the acoustic coupled modems found

on the surplus market are the originate type. This

type of modem is what you need to talk to most of

the computers that the hobbyist lias access to (such

as C1BBS/NW). The originate modem is so named

because it is used by the person or device that

places the call (or originates the call) to the remote

transmits on the high frequency link and receives

on the low frequency link.

A true 103 type modem will be capable of

operation in either mode depending on a control

function. (This could be as complex as a control

sequence or as simple as a switch).

Of all the generally available modems, the 103

is the most forgiving. It will operate at any speed

less than its designed maximum. It is totally trans

parent to any protocols that might be used as long

as it is asynchronous type transmission and it re

quires no special handshaking (control) signals in

its basic configuration. This is ideal in a portable

application where it might be used in a wide variety

of configurations.

lied to the modem case (if metal). Can

be ignored normally.

Transmit Data.

The data to be transmitted is presented

to this pin.

Receive Data. The received dala

is present on this pin.

Request to send.

Generally ignored by modem, it can

Sometimes be used to turn the trans

mitter on and off (1 = on;0 = off).

Clear to send.

This pin is normally held high (on).

Alternately it can follow RTS. or DCD.

or both (depending on modem).

Data set ready.

This signal will always be on when the

modem is operational (poweron).

This is the common reference ground

for all the signals listed.

Data carrier detect.

This signal will be on when the com

munications link has been established

(the carrier signal from the remote

modem is being received.) On some

modems this is always on.

DataTermlnal Ready-

Depending on the modem, this can be

ignored, the modem on or off (I =011;

0 = off). Also, in some turn modems,

it is used in conjunction with RI to set

the operating mode.

PIN 1

PIN 2

PIN 3

PIN 4

FRAMEGROUND

TXD

RXD

RTS

PIN 5 CTS

PIN 6 DSR

PIN 7

PINS

LOGICGROUND

DCD

PIN 20 DTR
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Part II: 

WhatlsA 
MODEM,A~d 
Why Do I 
Need One~? 
Michael E. Day 
West Linn. OR 

How To Use A Modem 
The standard modem that the hobbyist normall y 
e ncounte rs is the BELL 103 type modem. Add i­
tio nall y, the BELL 11 3A (orig inate) a nd the 11 3B 
(an swer ) a re norma ll y incl ud ed in this g ro up, with 
the specifica tion of a 103 co m patible m od em often 
be ing uscdlO indicate the 11 3A o r 11 3 B type m o­
d em. The 103 type mod e m is rated for speed s of 0 
lO 300 BPS, wi th most modems being able to ope rate 
up to 400 BPS, a nd th e m o re expe nsive models 
be ing able lO o pe rate a t up to 600 BPS. T h e maxi­
mum theo re tical limit of the 103 type m od e m is 
1000 BPS. H owever , du e to th e g rea t amou nt of 
fi ltering and special line conditio nin g r equired to 
operate as th e speed app roach es this level, it be­
CDlnes impraclicai lo ope rate at th ese speeds. Due 
to this, 600 BPS is th e ma ximum re li able speed tha t 
ca n be expected from th e 103 type rno d e ll1. It 
should be remembered , however , that 300 BPS is 
the maximum g uaranteed speed of the 103 type 
modem. Speeds faster than this will no t a lways 
wo rk (d e pe nding o n the phone line con d ition). 
a nd those modems ca pable of ope rating a t greater 
speed gene ra lly cost twice a s much as the lower 
speed types. T he mode m may be u sed at an y speed 
less th a n 300 BPS. Dropping the s peed to 150 o r 
11 0 BPS ca n ofte n improve th e reliabi lit y if th e 
connectio n is ve r y poor, and 300 BPS d oes n o t 
work. 

The 103 has two modes o f opera ti o n , th e 
"answer" Illode a nd th e "origina te" nlode. The 11 3 
mode m wi ll only wor k in o n e o f th e m odes ( II :-l A 
for o rigin a te a nd 11 3 B for a n swer) a nd no t th e 
other. Most of the acou stic coupled mode ms fou nd 
on the surplus market a re the o ri g inate type. This 
typ e of m ode m is wh at you n eed to ta lk lO most of 
th e compute rs that the hobbyist has access to (s uch 
as CBBS/ NW). The orig in a te mode m is so na m ed 
because it is used by th e pe rson o r de vice that 
places th e call (o r o ri gina tes the ca ll ) to the r e mote 

com pUle r o r pe r so n . The a n swe r mod em is L1sed 
by th e pe rson or d ev ice that r eceives th e ca ll (or 
answers the call ). The two m odes cou ld be reve rsed , 
as th e phone line does n 't ca re. They were set that 
way to provide a sta nda rd as to wh ich m od e m 
shou ld use which mode . Since th e 10 3 is a fu ll 
duplex mode m (two-day communica tion s), two 
se parate communica tio n links must be establish ed , 
thus the two diffe rent modes. The a nswe r modetn 

Of all the generally 
available modems, the 103 

is the most forgiving. 

transmits o n the hi g h freque ncy link a nd receives 
on the low freque ncy link . 

A true 103 type m od e m will be ca pa ble or 
operation in e ithe r Illode depending on a co ntrol 
function. (This cou ld be as complex as a co ntro l 
sequence or as simple as a switch). 

Of " lithe gen e rall y ava ilable m od e m s, th e 103 
is th e most forgiv ing . I t will ope rate a t an y s peed 
less th an its designed max im um . It is tota ll y trans­
pare nl lo an y pro toco ls tha t mi g ht be L1 sed as lung 
as it is asy nchro n o us type t ra nsmi ssio n and it re ­
quires no specia l handsh a kin g (contro l) sig na ls in 
its basic configuration. T his is idea l in a po rta b le 
a pplication where it might be used in a wide varie t)" 
of con fi g u ra tio ns. 

PIN 1 FRAMEGROUND 

PIN2 TXD 

PI N 3 RXD 

PIN4 RTS 

PI N 5 CT S 

P IN6 DSR 

PIN7 LOGIC GROUND 

PIN S DCD 

PIN 20 OTR 

T ied to the mode m case (if m etal ). Can 
be ignored normally. 
Transmit Data. 
The data to be transmitted is presented 
to this pin. 
Receive Data. T h e r eceived data 
is present o n thi s pin . 
R equest to send . 
Genera ll y ig nored by mod em , it can 
Sometimes be u sed to turn the trans­
mitte r on and o ff ( I = o n ; 0 = off). 
C lear to send. 
This pin is n ormall y held hig h (on ). 
Alte rnate ly it ca n fo ll ow RTS . or DC D. 
orboth (dep e ndin g o n mo d e m ). 
Data set ready. 
This s ignal wi ll al ways beon w he n the 
modem is operational (power on ). 
This is the common reference ground 
for a ll th e s ignal s li s ted. 
Data carrie r d e tec t. 
Thi s s ig nal will beon whell thecom­
muni cations link has b een establis hed 
(the carrier signal from the remote 
mode m is be ing rece ived . ) On som e 
m od e m s thi s is always on . 
DataTe rmi nal R ead y. 
Dependingon the modem. thi s can he 
ignored. the modem o n oroff ( 1 = 011: 
0= off). Also, in some turn modems, 
it is used in conjunction with RI to set 
th e ope ratin g mode. 
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PIN21 SQD Signal Quality Detector.

Generally (hi. signal is not provided.

On those modems that do provide it, it

indicates that a poor communications

link has been established, and that

there is a high probability oferrors

occuring.

PIN 22 RI Ring Indicator.

Those modems that do not have mode

control generally ignore this signal.

Those modems that do use this signal

generally use it to determine which

mode to place the modem in. If the

RI signal was present prior to the

DTK signal, tiien the modem is placed

in the answer mode. If the RI signal

was not on prior to the DTR signal,

then the modem is placed in the

originate mode.

All other pins arc undefined in their actions and no

connections should be made to them to prevent

possible malfunction of the modem.

Sometimes large amounts of data transfer is

desired. With a 103 type modem limited to 300

15PS, this can get to be a bit tedious after a while.

The 202 type modem serves as a compromise for

this type of operation. By dropping one of the

communication links, transmission speed can be

boosted to 1200 BPS. This allows the data to be

transmitted at a much faster rate, thereby im

proving the throughput.

Because of the lack of the other data link,

however, the control of the communications flow

becomes much more difficult. Since there is only

one dala link available, only one modem may trans

mit at a time {half duplex). This means that some

sort of protocol must be decided upon to determine

which modem may transmit. One of the more

common ones is to send an ASCII "EOT" as the

last character. This tells the receiving device that

transmission is over and it may turn on its modem.

The operation of the control signals is very

similar to the 103 type modem. Therefore only the

differences will be discussed:

PIN 4 RTS Request to send.

This signal is used to turn the

transmitter on and off.

PIN5 CTS Cleartosend.

This signal is generated from RTS,

DCD, and an optional lime delay and

indicates when a valid transmission

link has been established, and trans

mission may begin.

PIN 6 DCD Data carrier detect.

This signal is used to indicate

that a carrier is being received.

PIN 12 SDC Secondary data carrier detect.

Optional reverse channel detector

signal is present when reverse channel

is present.

PIN 19 SRTS Secondary request to send.

(On some BELL 202's this is PIN 11)

This signal turns the reverse channel

carrieronandoff (1 =on;0 = off).

If this PIN is lied high, then the

reverse channel is controlled by the

request lo send (when request to send

is on, reverse channel is off. and

vice versa).

The reverse channel option is normally used as

a circuit assurance or interrupt channel since, as

long as the reverse channel is present, the trans

mitting modem can be assured that the data link is

being maintained, and the receiving modem can

use it to request an early termination of the trans

mission by tinning it off.

The 202, like the 103, is quite flexible in its

operation. It can be used at any speed up to its

maximum allowable speed. It is transparent to

most protocols as long as they are asynchronous.

Some means must be provided, however, for turn

ing the transmitter on and off.

Another modem that is becoming popular is

the 212 modem. This modem combines the features

of the 108 and 202. It has two dala links (full duplex

operation), yet can operate at 1200 BPS, H is, how

ever, very limited in its operation. The transmission

protocol is fixed, and the speed must be 1200 BPS

exactly. For this you gel full duplex operation,

which means no transmitter control is required.

Also, because of the transmission method used, it is

inherently more difficult to build (i.e. more expen

sive). Transmissions between the two linked mo

dems occur as DIBIT synchronous, and are then

converted lo asynchronous for transmission to and

from the connected equipment. The PIN out ol

the 212 is the same as the 103 type modem. The

operational mode (103 or 212) is determined by

the signal applied lo PIN 23 {0=103: 1=212). <§
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PI N 2 1 SQD 

P I N22 RI 

COMPUTE! 

S igna l Q uali ty De tector. 
Gene rally this s ign al is no t prov ided. 
O n those modems that do p rovide it , it 
indicates tha t a poor com m un icatio ns 
link has been e s tablished, and that 
the re is a hi gh p ro babil ity o f crrors 
occurj ug. 
Ring Ind ica to r . 
T hose modem s tha t do not have mode 
cont m l generall y ignore th is s ig na l. 
T hose modem s that do u se this s ig na l 
generall y use it to determine whi ch 
mode to p lac(! the modem in . If the 
R I s ig nal was present prior to the 
OTR signal, t e n the modem is placed 
in the answer mode. If the RI s igna l 
was no t o n p rio r to the DTR s igna l, 
then themodc!m is placed in the 
originate m ode. 

All o th er pins a re unde fined in th e ir actions and no 
connections shou ld be made to lhe m to p reve nt 
poss ible malfu nction 01' the modem. 

So meLimes large a m Oll lH 5 o f data transfer is 
desired. With a 103 type modem limited to 300 
BPS, this can ge t to be a bit tedious after a wh ile. 
T he 202 lype modem se rves as a compro mise fo r 
thi s lype of operalio n. By dropping one of lhe 
communicatio n links, transmission speed can be 
boosted to 1200 BPS . This allows th e d a ta to be 
transmilled a t a much fa ste r rate, lh e reby im­
prov ing the lhro ughput. 

Because of th e lack of th e Olher d ata link, 
howeve r, the contro l of th e commun ica tio ns fl o,," 
becomes much more difficu lt. Since the re is only 
one da ta link ava ilab le, only o ne modem may LnJIlS­

mit at a time (ha lf dup lex). Th is means Lh at some 
sort of protoco l must be decided upon to delermine 
which mode m may transm it. O ne of the more 
commo n ones is to send a n ASCI I " [01''' as lhe 
lasl character. This tells the receivin ,. device Lhat 
transmission is over and it may turn 0 11 its modem. 

'The ope ra tion o f the control signa ls is ve ry 
simi lar to th e 103 type modem . Therefore on ly th e 
diffe re nces will be discussed: 
P IN4 RTS 

PI N 5 CTS 

PI N6 DCD 

Requcs l lo scnd. 
T hi ssigna l is used to lu rnlhc 
tra ns mi tter 011 and off. 
C lear 10 send. 
Thissignal isgcnc r31cd from RTS , 
oCD, and a n optiona l time delay and 
ind icates w he n a val id tra nsmission 
l in k has bcell estab lis hed, and tra ns­
missio n ma y begin. 
Da ta c'II-Tie r d elect . 
T h is s ignal is used to indica tc 
Ihat a carrier is being recei\'ed . 

P I N 12 SUC Secondary data carri erdctec t. 
Optiona l revt:rse c h:l llnc l de tector 
s igna l is prese n t w he n reverse d lllllllcl 
is presen t. 

P I N 19 SRTS Secondary request toscnd. 
(O n so me BELL 202's thi s is PI N II ) 

This s ig na l tu r ns th e reverse c ha nne l 
car ri e r on a nd o ff ( I = 0 11 ; 0 = off). 
If thi s P I N is t jed hi g h , thc ll the 
r eve rse c ha n nel is con troll ed by the 
re(lucs t to sCl1d (whc n req uest to se nd 
is o n , reverse c ha n nel is off, a nd 
v ice \'ersa). 

The reverse c h al1 l1 e1 opt io ll is no r ma ll y lI sed as 
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BEYOMBCAMES
SYSTEMS SOFTWARE

FOR YOUR 6502

PERSONAL COMPUTER
by Kenneth Skier

Creating Programs for the Apple, Atari,

Challenger and PET Computers.

"This is a brand new book on assembly

language that is fantastic! I have all the

standard books on the 6502 and can't

understand any of them. This book is not

only beautifully written, very understand

able, and takes no previous knowledge for

granted . . . but it also includes many

useful machine language routines such as a

visible monitor, print utilities, disassembler,

and a text editor. Well worth getting . . ."

M. Dunn

Editor, ACE

Atari Computer Enihusiasts Newsletter

ISBN 0-07-057860-5

•HO pages softcover $14.95

BEGINNER'S

GUIDE

FOR THE
UCSD PASCAL

SYSTEM

BEGINNER'S GUIDE

FOR THE UCSD

PASCAL SYSTEM
by Kenneth Bowles

Written by the originator of

UCSD Pascal System, this in

formative book is an orienta

tion guide to the UCSD

Pascal System. For the

novce, this book steps

through the System, bringing

the user to a sophisticated

level of expertise. Once

familiar with the System, the

reader will find the guide an

invaluable reference tool for

creating advanced applica

tions.

ISBN 0-07-006745-7

204 pages

softcover $ I 1.95

ORDER BY MAIL OR PHONE

CALL TOLL FREE: 800-258-5420

Please send; BEYOND GAMES $14.95

. BEGINNERS GUIDE TO PASCAL $ I 1.95

Name.

Street.

Add .75 per book to cover postage and handling

□ Check or money order enclosed for S

□ Bill VISA □ Bill MasterCard

Acct I Expires

City

State. .Zip.

70 Mam Street.

Peterborough, NH 03458 iff

You are

the sole surviving

Naval Commander

of the Free Space Con

federation. The Galac

tic Empire has overrun

the entire solar system ...

except foryour remote out

post on a moon at the outer

limits- Exploiting the un

matched ship SHADOWHAWK1

you prey on the Empire's mer

chant ileet to capture enemymate

rial, which can be bartered for better

weaponry, shielding, missiles, etc., lor SHADOW HAWK I. But

the Empire's interceptors, corvettes, lancers, destroyers, and

cruisers are probing the galaxy for you. You must evade

them and the deadly battle stations throughout,

Your skill is measured by nine rankings, up to STAR LORD.

Warning: You must be very, very good to reach STAR LORD

rank! Very good indeed!

SHADOW
HAWK I uses

THREE-AXIS rota
tion, high resolution 3-D
graphics! On Apple II',

DOS 3.3, or Atari 800*, 48K
with disk drive. Joysticks re

quired. Specify- Apple or
Atari on your order. Games

are on Dyson diskettes.
Game time: 15-30 min. $49.95 ppd.

VISA & MasterCard accepted.
DEALER INQUIRIES ARE WELCOME.

107 E Main *2. Medford. OR 97501

(503) 779-0078

'Appla 0. DOS 3.3, and Atari BOO are regis

tered trademarks, respectively, ol Apple

Computer. Inc. and Warner Communi-

catioriS. Inc

The games of tomorrow for the minds of today.

SYSTEMS SOFTWARE 
FOR YOUR 6502 
PERSONAL COMPUTER 

by Kenneth Skier 

Creating Programs for the Apple. Atari. 
Challenger and PET Computers. 

" This is a brand new book on assembly 
language that is fantast ic! I have all the 
standard books on the 6502 and can 't 
understand any of them. This book is not 
only beautifully written, very understand­
able, and takes no previous knowledge for 
granted . . . but it also includes many 
useful machine language routines such as a 
visible monitor . print utilities, disassembler. 
and a text editor. Well worth getting .. .. 

M. Dunn 
Editor , ACE 

Atan Computer Enthuslosts Newsleuer 

ISBN O-Q7'()S7860-S 
440 pages softcover 

O RDER BY MAIL O R PHONE 
CALL TOLL FREE, 800-258-5420 
Please send: ___ BEYON D GAMES $ 14.9 5 

___ BEGINN ER'S GUIDE TO PASCAL $1 1.95 
Add 7S pcr book \0 cover po~tage and haIldllng 

o Check or money order enclosed for $ ___ __ 

o Bill VISA 0 Bill MasterCard 

BEGINNER'S GUIDE 
FOR THE UCSD 
PASCAL SYSTEM 

by Kenneth Bowles 

Written by the originator of 
UCSD Pascal System, this in­
forma tive book IS an Orienta­
t ion gu ide to the UCSD 
Pascal System. For the 
nOVice, this book steps 
through the System. bringing 
the user to a sophisticated 
level of expertise . Once 
familiar wi th the System. the 
reader Will find the gUide an 
Invaluable reference tool fo r 
creating advanced applica­
tions. 
ISBN O-D7-00674S·7 

204 pages $1 1 95 
softcover • 

---------------1 
Name ______________________ _ 

I 
I 

SICeet __________________ __ I 
C"y I 
~ ~TI State Z,p • " I 
Il[)[)• ,., 70 M" n SICeet e::..~ I 

Acct I Expires __ r.~ Peterborough NH 03458 lin). L _____________________________________________ I 

You are 
the sale surviVing 
Naval Commander 
of the Free Space Con­
federation. The Galac­
tic Empire has overrun 
the entire solar system . 
except for your remote out­
p:::lst on a moon at the outer 
limits. Exploiting the un­
matched ship SHADOW HAWK 1. 
you prey on the Empire's mer­
chantlleet to capture enemy mate­
rial, which can be bartered for better 
weaporuy, shielding, missiles. etc. , for SHADOW HAWK I. But 
the Empire's interceptors, corvettes. lancers, destroyers, and 
cruisers are probing the galaxy for you. You must evade 
them and the deadly battle stations throughout. 
Your skill is measured by nine rankings, up to 5rAR LORD. 
Warning: You must be vert, vert good 10 reach STAR LORD 
rank! Very good indeed! 

SHADOW 
HAWK I uses 

THREE-AXIS rola­
tion. high resolution 3-D 
graphics' On Apple n·. 

DOS 3.3. or Alar! 800' . 48K 
with disk drive. JoysJicks re­

quired. Specify Apple or 
Atart on your order. Games 

are on Dyson diskettes. 
Game lime, 15-30 min. $49.95 ppd. 

VISA & MasterCard accepted. 
DEALER INQUIRIES ARE WELCOME. 

107 E. Main #2. Medford. OR 9751)1 
(503 ) 779·0078 

. Apple n. DOS 3.3. a nd Alart 800 are regis· 
tered trademarks. respec!ively. 01 Apple 
Compuler. Inc .. and Warner Communi· 
callons. Inc. 

The games of tomorrow for the minds of today. 



SPECIALS on INTEGRATED CIRCUITS
6502 7.45 10/6.95 50/6.55 100/6.15

6502A/6512A 8.40 10/7.95 50/7.35 100/6.90

6520 PIA 5.15 10/4.90 50/4.45 100/4.15

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

2114-L200 3.75 25/3.50 100/3.25

2114-L300 3.15 25/290 100/2.65

2716 EPROH 7.00 5/6.45 10/5.90

2532 EPROM 14.50

6116 HIIkIIZKi B CMOS HAM 14.50

41 Hi ?()(] hi HAM (NEC] S fir 19

Zero Insertion Force 24 pun Socket 2 00

6550 RAM (PET 8K) 12.70

S-100 Wire Wrap Socket 2.40

A P Products 15% OFF

APHobby-Blox 15% OFF

THE STAR MODEM
From PnrtlctUnrmon Did Syilinj

RS232 MODEM SALE $128

IEEE 488 MODEM SALE $199

RS232 CCITT $170

IEEE 488 CCITT $270

We carry Apple 11+ from

Bell & Howell

MIFOHTH- For Apple II S75

A full-leatured FORTH with enhancements. Conforms to

FORTH Interest Group standards

REVERSAL (Spracklen) 32K Apple 2800

Data Manager (Lulus) 24 K Apple 40 00

Energy Miser - PET. Apple, Zenith 24 50

Histo-Graph (8oyd) 48K Apple 24 50

Data-Graph (Boydl 48K Apple 40.00

Apple II User's Guide (Osbornel 12.00

Introduction to Pascal (Sybexl 1030

Pascal Handbook (Sybex) 12 00

Musical Applications of Micros (Chamoerhn) 20.00

Basic FORTRAN (Coan] 7.25

CP/M Handbook (with MP/M) Zaks 11.85

Programming the 6502 - Zaks 10.00

Microprocessor Interfacing Techniques 13.00

PET/CBM Personal Computer Guide (Osbcrne) 12 00

PET and the IEEE-488 Bus (GP1B> 12 25

6502 Assembly Language Prog ■ Levanthal 1350

Z-80 Assembly Language Prog ■ Levanthal 12 75

8O80A/8085 Assembly Language Programming 12.75

Z8000 Assembly Language Programming 16.00

6809 Assembly Language Programming 13.50

6800 Assembly Language Programming 12.75

The 68000 Microprocessor Handbook 5.75

BASIC and the Pefsonal Computer (Dwyer) 11.00

Qcommodore

CBM-PET SPECIALS

list

(1495)

(1995)

(500)

(1795)

(2195)

(395)

(995)

(1295)

(1295)

(695)

(795)

(75)

(299)

(395)

(1995)

SALE

1100

1600

400

1375

1760

199

795

999

999

560

630

65

269

315

CALL

1345

8032 80 x 25 CRT. business keyboard

Micro Mainframe

8096 Board (extra 64K RAM for 8032)

8050 Dual Disk Drive - 1 megabyte

8250 Dual Disk Drive - 2 megabyte

CBM IEEE Modem

4016 full size graphics keyboard

4032 full size graphics keyboard

4040 Dual Disk Drive - 330.000 bytes

2031 Single Disk Drive - 165.000 bytes

4022 Tractor Feed Printer

C2N External Cassette Deck

VIC 20 Color Computer

VIC 1515 Graphic Printer

Used CBM/PET Computers

8024-7 High Speed Printer

WE WILL MATCH ANY ADVERTISED PRICE

*** EDUCATIONAL DISCOUNTS ***
Buy 2 PET/CBM Computers. rKlhi 1 FREE

WordPro 3 Plus - 32K CBM, disk, printer 200

WordPro 4 Plus - 8032. disk, printer 325

OZZ Data Base System for CBM 8032 335

VISICALC for PET. ATARI, or APPLE 155

SM-KIT- Supir PET ROM Utllltlit 40

Programmers Toolkit - PET ROM Utilities 35

PET Spacemaker II ROM Switch 36

2 Meter PET to IEEE or IEEE to IEEE Cable 40

Dust Cover for PET 7

IEEE-Parallel Printer Interface for PET 110

IEEE-RS232 Printer Interface lor PET 120

The PET Revealed 17

Library of PET Subroutines 17

4 PART HARMONY MUSIC SYSTEM for PET
The Visible Music Monitor, by Frank Levmson. allows you to

easily enter, display, edit, and play 4 part harmony music.

Includes whole notes thru 64ths (with dotted and triplets),

tempo change, key signature, transpose, etc. The KL-4M

unit includes D to A converter and amplifier ready to hook to

your speaker

KL-4M Mutlc iuri with VMM Pro|nm S60

Watanabe

Intelligent

Plotter

WATANABE WX467I Plitlir

WATAKABE WX467S (i-pir Plittir

DISK

SPECIALS

SCOTCH (3M) 5" 10/2.75 50/2.65 100/2.60

SCOTCH (3M) 8" 10/2.80 50/2.70 100/2.65

Verbatims" 10/2.45 50/2.40 100/2.35

(add 1.00 for Verbatim 5" plastic storage box)

BASF 5" soft 10/2.40 20'2.35 100/2.30

*rili lor print m WABASH DISKS

WE STOCK MAXELL DISKS

Diskette Storage Pages 10 for 3.95

Disk Library Cases 8" - 2.85 5' -2.15
Disk Hub Rings 8" - 50 @ 750 5" - 50 @ 6.00

CASSETTES - AGFA PE-611 PREMIUM

High output low noise. 5 screw housings.

C-10 10/56 50/50

C-30 10/73 50/.68

All other lengths available. Write for price list

100/.48

1G0/.66

SPECIALS
EPSON MX-80 Prtntir

EPSON MX-80 F/T PrUtir

EPSON MX-70 Prfitir

EPSON MX-100 Priiitr

Centronics 739 Printer with dot graphics

STARWRITER Oiliy Whitl Priitir

Zenith ZVM-121 Green Phosphor Monitor

Amdek Color Monitor

675

1445

115

355

ALL BOOK and SOFTWARE PRICES DISCOUNTED

OSBORNE/McGraw-Hill. HAYDEN. SYBEX.etc.

ZENITH DATA SYSTEMS
Zi9 Video Terminal (VT-52 compatible) 725

ZVM-121 Green Phosphor Monitor 115

Z89 with48K 2150

Extra 16K RAM Board 115

Z47 Dual 8" Drive 2775

Synertek Systems

SYM-l Microcomputer SALE 205
SYM BAS-1 BASIC or RAE 1/2 Assembler 85

KTM-2/80 Synertek Video and Keyboard 349

KTM-3/80 Synertek Tubeless Terminal 385

ATARP
SPECIALS

800 Computer

400- 16K

810 Disk Drive

825 Printer

850 Interface

822 Printer

Paddle Pair

Joystick Pair

Atari 16K RAM Cartridge

Atari Assembler/Editor

TeieLmk

Atari DOS 2

Pilot

Microsoft BASIC

Atari Educational Series

MISSILE COMMAND

ASTEROIDS

STAR RAIDERS

Space Invaders

Music Composer

Chess

Super Breakout

Write lor prices on other Atari items

749

329

449

629

139

359

17

17

85

46

20

21

68

68

20% off

32

32

32

17

45

30

30

215-822-7727 a B Computers
WRITE FOR CATALOG

Add S1.25 per order for shipping. We pay balance of UPS surface

charges on all prepaid orders. Prices listed are on cash discount

basis. Regular prices slightly higher. Prices subject to change.

SPECIALS on INTEGRATED CIRCUITS 
6502 7.45 10/6.95 50/6.55 100/6.15 
6502AJ6512A 8.40 10/7.95 50/7.35 tOO/6.90 
6520 PIA 5.15 10/4.90 50/4.45 100/4.15 
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 
21tH200 3.75 25/3.50 100/3.25 
2114-LJOO 3.15 25/2.90 100/2.65 
2716 EPROM 7.00 5/6.45 10/5.90 
2532 EPROM 14.50 
6118 Hthe.1 2K 1 a CMOS RAM 14.50 
4116-Z00 .. RAM 11EC) a Ilf Ii 
Zero tnsertbfl Force 24 pin Socket 2.00 
6550 RAM (PET 8K1 12.70 
£.100 Wire WrCijl Socket 2.40 

A P Products 15% OFF Ii 
A P Hobby-Blox 15% OFF 

THE STAR MODEM 
FIl. Prnlkt/UftnMll Dill sr. t .... 
RS232 MODEM 
IEEE 488 MODEM 
RS232 CCITT 
IEEE 488 CCITT 

SALE SI28 
SALE SI99 

$170 
S270 

We carry Apple 11+ from 
Bell & Howell 

I.IIFORTH + lor Appl. " 175 
A lull-featured FORTH with eohancements. Conlorms to 
FORTH Interest Group standards. 

REVERSAL (Spracklen) 32K Apple 28.00 
Data Manager (Lutus) 24K Apple 40.00 
Energy Miser' PET. Apple. Zenith 24 .50 
H isl~Graph (Boyd) 48K Apple 24.50 
Data-Graph (Boyd) 48K Apple 40.00 
Apple II User's Guide (OSOOfne) 12.00 
IntrOOuclioo to Pascal (Sybex) 10.30 
Pascal Halldtook (Sybex) 12.00 
Musical Apphcalioos 01 Micros (Chamberlin) 20.00 
Basic FORTRAN (Coan) 7.25 
CP/M Hancltxxlk (with MP/M) Zaks 11.85 
Programming the 6502 . Zaks 10.00 
Microprocessor Inlerlacing Techniques 13.00 
PET/CBM Personal Computer GUide (OsOOrne) 12.00 
PET arxl the IEEE·48B Bus (GPIB) 12.25 
6502 Assembly Language Prog . . Levanlhal 13.50 
l-80 Assembly language Prog. • Levanthal 12.75 
80S0NSOS5 Assembly language Programming 12.75 
zaooo Assembly language Programming 16.00 
6S09 Assembly language Programming 13.50 
6S00 Assembly language Programming 12.75 
The 68000 Microprocessor HandtXXlk 5.75 
BASIC and the Pefsooal Computer (Dwyer) 11.00 

~corT1rT1odore 

CBM-PET SPECIALS 
11,1 SALE 

8032 SO x 25 CRT. txJsiness keylmrd (1 495) 1100 
Micro Mainlrame (1 995) 1600 
8096 Board (exIra 64K RAM lor 8032) (500) 400 
8050 Dual Disk Drive - I megabyte (1 795) 1375 
8250 Dual Disk Drive - 2 megabyte (2195) 1760 
CBM IEEE Modem (395) 199 
4016 full size graphics keyboard (995) 795 
4032 full size graphics keyboard (1295) 999 
4040 Dual Disk Drive - 330,000 bytes (1295) 999 
2031 Single Disk Drive - 165,000 bytes (695) 560 
4022 Tractor Feed Printer (795) 630 
C2N External Cassette Deck (75) 65 
VIC 20 Color ComPUte!" (299) 269 
VIC ISIS Graphic Prinlef (395) 315 
Used CBM/PET Computers CAll 
8024-7 High Speed Printef (1 995) 1345 

WE WILL MATCH ANY ADVERTISED PRICE 

*** EDUCATIONAL DISCOUNTS *** 
B.y 2 PET/CBM C,mp.I",. , ... ", I FREE 

Word Pro 3 Plus - 32K CBM. disk. printer 200 
WordPro 4 Ptus - 8032. disk. pl"lnter 325 
Dll Data Base System lor CBM S032 335 
VISICAlC for PET. ATARI. or APPLE 155 
SM-KIT - SI,u PET 110M UtlllHu 40 
Programmers Toolkit - PEr ROM Utilities 35 
PET Spacemaker It ROM Switch 36 
2 Meter PET to IEEE or IEEE to IEEE Cabte 40 
Dust Cover for PET 7 
IEEE-Parallel Printer Inlerface foe PET 110 
IEEE-RS232 Prinlel Interlace for PET 120 
The PEr Reveated 17 
LJbrary of PET SUbroutines 17 

4 PART HARMONY MUSIC SYSTEM lor PET 
The Visible Music Monitor. by Frank Levinson allows you to 
easily enter. display, edit and play 4 part harmony mUSIC. 
Inc tudes whote notes thru 64 ths (with dotted and tnplets). 
tempo change. key signature. transpose, etc. The Kl-4M 
unit includes 0 to A convertef and ampliller ready to hook 10 
your speaker. 
XL-4M M .. le hlnl _ltII VIIIM Plllllm $60 

Watanabe 
Intelligent 

Plotter 

WATAIilABE WX4611 !'Ilthr 
WATAIilABE WX4615 6-". I'IIttu 

!li5 
1445 

DISK 
SPECIALS • 
SCOTCH (3M) 5" 10/2.75 50/2.65 100{2.60 
SCOTCH (3 M) 8" 10/2.80 50/2.70 100/2.65 
Vefbatim 5" 10/2.45 50/2.40 100/2.35 
(add 1.00 lor Verbatim 5" plastic storage box) 

BASF 5~ sott 10/2.40 20/2.35 100/2.30 
'11ft. 'I r ,rice' II WUASH OI$KS 

WE STOCK MAXELL DISKS 
10 lor 3.95 Diskette Storage Pages 

Disk library Cases 
Disk Hub Rings 

8""' 2.85 5"" · 1.15 
8"" . 50 @l 7.50 5" . 50 @ 6.00 

CASSETTES - AGFA PE-511 PREMIUM 
High output low noise. 5 screw houSings. 
C-IO 10/.56 50/.50 100/.4S 
C-30 10/.73 50/.68 100/.66 
Afl other lengths available. Write lor price hst 

SPECIALS 
EPSOIil 11-80 PrI.h r 
EPSOIil 11-80 fIT I'111h1 
EPSOIil 11-10 Prllh r 
EPSOIil MX-100 Priller 
Cenlronics 739 Printef with dot graphics 675 
STU.RtTER Dill' .h.1 Prllt,r 1445 
Zenith ZVM-121 Green Phosphor MOIl~oe 115 
Amdek Color Monitor 355 

All BOOK Ind SOFTWARE PRICES DISCOUNTED 
OSBORNE/McGraw-Hili. HAYDEN. SYBEX,etc. 

ZENITH DATA SYSTEMS 
ZI9 Video Terminal (VT-52 compatible) 725 
ZVM-121 Green Phosphor Monitor 115 
za9 with 4SK 2150 
Extra 16K RAM Board 115 
Z47 Dual S" Dtlve 2775 

Synertek Systems 
SYM"I Mlcnocompuler SALE 205 
SYM BAS-I BASIC or RAE 1/2 Assembler 85 
KTM-2JSO Synertek Video and Keyboard 349 
KTM-3/S0 Synenek Tubeless Termillal 385 

800 Compute!" 
400 - 16K 
S10 Disk Drive 
825 Pnnter 
850 Interface 
822 Printer 
Paddte Pair 
JC1Istick Pair 
Alari 16K RAM Cartridge 
Alari Assembler/Editor 
TeteUnk 
Alar; DOS 2 
Pilot 
Microsoft BASIC 
Alari Educational Series 
MISSILE COMMAIilO 
ASTEROIDS 
STAR RAIDERS 
Space Invaders 
Music ComlX)Se!" 
Chess 
Super Breakout 
Write for prices on other Alari items 

~ 
ATARr 
SPECIALS 

749 
329 
449 
629 
139 
359 

17 
17 
85 
46 
20 
21 
68 
68 

20% oM 
32 
32 
32 
17 
45 
30 
30 

. WRITE FOR CATALOG 
252 Bethlehem PIke ABC t AildS125perO'deriorsillPlltng Wepaybalar<eoIUPSSIJ~ace 
Colmar. PA 18915 215-822-7727 ompu ers chargesonallprepa,dorders i'r'<es Irsled are on cash drscounl 

basIS Regular pnces shghtty higher Prices subject to change 



KMMM Pascal for PET/CBM $85

A subset of standard Pascal with extensions

- Machine language Pascal Source Editor with cursor

oriented window mode

- Machine Language P-Code Compiler

■ P-Code to machine language translator lor optimized

object code

- Run-time package

■ Floating point capability

- User manual and sample programs

Requires 32K and disk. Please specify configuration

EARL for PET (disk file based) $65

Editor. Assembler. Relocitef, Unkir

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 m both command mode and cursor oriented

"window" mode

RAM/ROM

for PET/CBM
4K or 8K bytes of soft ROM with optional

battery backup.

RAM/ROM is compatible with any <arge keyboard machine

Plugs into one ol the ROM sxkets above screen memory to

give you switch selected write protectabie 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

SUPERSORH universal wedge. Extramon. etc

RAM/ROM - - 4K $85

RAM/ROM - - 8K 120

Battery Backup Option 30

SUPERSORT by James Strasma $35
Superson is an excellent general purpose machine

language sort routine (or PET/CBM computers Sorts both

one and two dimensioned arrays at lightning speed in either

ascending or descending order Other fields can be suosorted

when a match is found, and fields need not be in any special

order Son arrays may be specified by name, and fields are

random length Allows sorting by bn 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 m

high memory

SuperGraphics
by John Fiuharty $30

SuperGraphics provides machine language extensions lo

Commodore BASIC to allow last 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 m BASIC Move blocks Ic rocket ships, etc I.

or entire areas of the screen with a single, easy to use BASIC

command Scroi any portion ol Ihe screen up. down, lei! 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 to inmate a note « series

of notes (of even several sonnsi from BASIC, and then play

them in the background mode without interfering with youi

BASIC program This allows your program lo 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

for PET/CBM

Self Calculating

DATA BASE
REPORT WRITER

MAILING LIST

FLEX-FILE is a set of flexible, friendly programs to allow

you to sel up and mair ,,n a data base. Print files with a

versatile Report Writer or a Mail Label routine Pro

grammers will find it easy to add subroutines to their own

programs to make use of Data Base files.

RANDOM ACCESS DATA BASE
Record size limit is 250 characters. The number of records

per disk is limited only by the size of each record and the

number of records per disk is limited only by the see of each

record and the amount of free space on the disk File

maintenance lets you step forward or backward through a

file, add. delete, or change a record, go to a numbered

record, or find a record by specified field The Find command

locates any record when you enter all (or a portiDn of) the

desired key Field lengths may vary from record to record to

allow maximum packing of information Files may be sorted

by any field, and any field may be specified as a key.

Sequential files from other programs may be converted to

Flex-File format, and Flex-File records may be converted to

sequential (WordPro. PaperMate. other word processors

may also use Flex-File data) Maximum record size, fields

per record, and order of fields may be changed at any time.

MAILING LABELS
With typical record size of 127 characters, each disk can

handle over 1000 records (about 2800 with 8050 drive)

Labels may be printed any number wide, and may begin in

any column position There is no limit on the number or order

of fields on a label, and two or three fields may be joined

together on one line Hike first name, last name, and title! A

"type of customer" field allows selective printing

REPORT WRITER
Print any field in any column For numeric (.elds, use

decimal point justification (and round to any accuracy)

Define any column as a series of mathematical functions

performed on other columns These functions include

arithmetic operations and various log and trig functions

Pass results of operations such as running total frsm row to

row At the end of Ihe report, print total and/or average for

any column Complete record selection, including field

within range, pattern match, and logical functions can be

specified individually or in combination with other

parameters

FLEX-FILE by Michael Riley S60

Please specify equipment configuration when ordering

Low Cost Disk Drive for PET/CBM
PEOISK II from cgrs Microtech is a new disk system ready

to plug m;o your large keyboard PET/CBM

PEDlSK II offers speed, reliability. IBM compatibility

Complete system prices with DOS and cable

5" 40 track. 1 drive. I43K S525

6" 40 track, 1 drive. 286K 690

8" IBM 3740 format. 77 track. 250K 995

PROGRAM YOUR OWN EPROMS
Branding Iron (or PET/CBM $79

EPR0M Programmer with software for all ROM versions

Includes all hardware and software to program or copy

2716 and 2532 EPROMs

CBK Software

Legal Time Accounting Package 445

Medical Accounting Package

Complett CBM Business Softwirt Pickigi

Can be tailored to meet most business requirements

Technician's Investment Analysis Package 500

Dow Jones Portfolio Management 129

Personal Tax Calculator 65

Tax Preparation System 445

Wordcraft 80 Wordprocessor Package 325

Pascal Development Package 235

Assembler Development Package 99

Intelligent Terminal Emulator 30

Softpac-1 (Competitive Sottwarel 29

FORTH for PET
BY L C. Cargile and Michael Riley $50

Features include

full FIG FORTH model.

all FORTH 79 STANDARD extensions

structured 6502 Assembler with nested decision making

macros

full screen editing (same as when programming in

BASIC)

auto repeat key.

sample programs

standard size screens (16 lines by 64 characters)

150 screens per diskette on 4040,480 screens on 8050.

ability to read and write BASIC sequential files.

introductory manual

reference manual

Runs on any I6K or 32K PET/CBM (including 8032) with

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

when ordering

Available soon"

Metacompiler for FORTH S3O

simple metacompiler for creating compacted object code

which can be executed independently (without the FORTH

system)

PaperMate

60 COMMAND

WORD

PROCESSOR
by Michael Riley

AS

-

Paper-Mate is a full-featured word processor for CBM/PET.

Paper-Mate incorporates 60 commands to give you full

screen editing with graphics lor ail 16K or 32K machines

(including 8032). all printers, and disk or tape drives.

For writing text. Paper-Mate has a definable keyboard so

you can use either Business or Graphics machines Shift

lock on letters only, or use keyboard shift lock. All keys

repeat

Paper-Mate text editing includes floating cursor, scroll up

or down, page forward or back, and repeating insert and

delete keys Text block handling includes transfer, delete,

append, save, load, and insert

All formatting commands are imbedded in text for

complete control Commands include margin control and

release, column adjust. S tab settings, variable line spacing,

justify text, center text, and auto print form letter (variable

block) Files can oe linked so that one command prints an

entire manuscript Auto aage. page headers, page numbers,

pause at end of page, and hyphenation pauses are included.

Unlike most word processors, CBM graphics as well as

texi can be used Paper-Mate can send any ASCII code

over any secondary add'ess to any printer

Paper-Mate functions with 16/32K CBM/PET machines,

with any printer, and with either cassette or disk.

To order Paper-Mate, please specify configuration

Paper-Mate on disk or tape 40.0D

Microcfiess

Checker King

Gammon Gambler

Time Trek

Bridge Partner

Visicalc

1700

1700

1700

13.45

13.45

155 00

Hiyden Software

Complex Mathematics

Engineering Mathematics

General Mathematics

MCAP Circuit Analysts Program

Energy Miser

12 70

12.70

52.70

21.00

24.50

Jukebox Series for PET by L C Cargile

Excellent 4 part harmony music--wnte lor list

Automated Simulations i PYX) Fantasy Games

MICRO-REVERSI lor PET by Michael Riley 10

super machine language version of Othello

Tunnel Vision / Kat & Mouse by Michael fliiey ID

two excellent machine language maze programs

215-822-7727 A B
WRITE FOR CATALOG

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

KMMM Pascal for PET/CBM $85 
A subset 01 standard Pascal With extensions. 
- Machine language Pascal Source Editor With CUlSOl 

oriented WindOW roode 
· Mactune lan!PJage P·Code Compiler 
- P·Code 10 rnachille larY;lUage transla tor for optlmlled 
object code 

- Run- lime package 
• FIoaIIl'lQ IXlin, capability 
• User manual and sample programs 
ReQuires 32K and OISk. Please speci fy configuration. 

EARL for PET (disk file based) $65 
Editor, A'"mbler, R,loulu, Unklr 
Generales relocatable ObJett code uSlI1g MOS Technob;)y 
mnemonics Disk lite input (can edi t lifes larger than 
memory), LJnks ,muilrple Object programs as one memory 
load. lJsl lng output to screen or printer. Enhanced editor 
operates 111 00lh command mode and cursor oriented 
WIndow" mode. 

RAM/ROM 
for PET/CBM 
4K or 8K bytes of soft ROM with optional 
battery b ackup. 

RAM/ROM IS compallble With any large keyooard mactune 
Plugs InIO one 01 the ROM kets aWe screen memory to 
give you SWitch selectf(] wnte protectable RAM 
Use RAM/ROM as a soltware development tool to store data 
or machine code beyond the normal BAS IC range Use 
RAM/ROM TO LOAD A ROM Image where yoo have poSSIble 
coolhcts With ffOre lhan one ROM reQt.lInng lhe same sockel 
PosSible aoohcahons rnclude machine language sort (such as 
SUPERSORn, universal wooge. Extramon. etc 
RAM/ROM · • .tK 585 
RAM/ROM · • 8K 120 
Baltery Backup OPtion 30 

SUPERSORT by Jarnes SIIO,rna S35 
Supersort IS an excellent general purpose macnlne 
language sort routine lor PET/CBM computers Sorts both 
one and tW1l dlmenslOOed arrays at lightning speed rn either 
aSCendrng or descena,ng orDer Other Irelds can be suosortf(] 
when a match IS lound, and l lelds need 1101 be In any special 
order Sort arrays may be soeollf(] by name. and Irelds are 
random length Allows sorting by bit 10 provlae 8 catf9Ol'les 
per byte The routine works Wllh all PET BASICs. adjusts to 
any memory Slle, and can co-exlst With other programs rn 
high memory 

SuperGraphics 
by John Fluharty $ 30 

SUIlf1Graphlcs prOVides maChine language extenSions \0 
Commooore BASIC to allow last and easy plol1l1\g and 
manioula\lon 01 graphiCS on the PET/CBM Video display as 
weU as SOUNO comrnanas 

Animations thai previously were too slow or ImposSIble 
wlthoul machine language subroutines nov.' can ~ pro' 
grammeddrrectly In BASIC Move blocks(or rocl<etshlps.etc ) 
or enwe areas 01 the screen With a Single easy touse BASIC 
ccromand SerOI any portron 01 the screen up OO\\'n. leI! or 
light Turn on or 011 any 01 the 4000 (8000 on 8032) screen 
prxels With a slf19le BASIC command In high reSOlution mode 
draw vertical nouzontal. and dlagClrlClllines Draw a box 1111 a 
box. and move It around on the screen Wllheasy to use BASIC 
COOlmands 

The SOUND commandS alIeN.' you torni llatea noteor SCfles 
01 notes (Of even several songS! hom BASIC and then pLay 
them In me bac~grouncl mode wlthOut 1nlerfeling .... 'th ~'our 

BASIC program Th ts allows yoor program 10 run at lull s[rC(l 
With Simultaneous graphiCS and muSIC 

SuperGraphlcs commands IncluCle GRAPHIC TEXT RVS 
SET DRA'N FILL PLOT MOVE PRINT. CSET CMOVE 
DISPLAY PUT SWAP PAUSE ana SOU ND 

Please Specify mactllr.e type and ROM verstOn. Cllsk 01 tape 

Sell Calculating 

DATA BASE 
REPORT WRITER 

MAILING LIST 

FLEX· FILE IS a set 01 IIp.xible, hlfndly programs to allow 
yoo to set up and mal" .,n a data baSe. Print hies with a 
versatile Report Writer or a Mall l abel routine Pm· 
g ammers Will lind It easy 10 add subroutines to their own 
programs to make use 01 Data Base files. 
RANDOM ACCESS DATA BASE 
Record size limit IS 250 characters. The f'lfmber of records 
pet' disk is Hmited only by the Size 01 each recOl'd and the 
flJmber of records per disk IS limited OI1ly by lhe Slle 01 each 
record and the amount 01 !lee space Qfl the diSk, File 
maintenance lets you step l()(Ward or backward thrOllgh a 
file, add. delete, 01 change a record. go to a flJmoered 
record, 01 Imd a recOld by speclfred flfld. The Find command 
locates any record when you enter all (or a portion on the 
deSired key. Freid tenglhs may vary from recc:rd to record to 
allow ma~lmum packmO of InlormatlOf'l Files may be SOr1ed 
by any held, and any held may be speclfle<l as a key. 
Sequential fries from olhef pr~rams may be coover1ed to 
Flex·Flle formal and Flex·Flle recOl'ds may be converted to 
sequential (WOfdPro, Paper Mate. other word processors 
may also use Flex·Flle data) Maximum record size. helds 
per record. and order of fields may be Changed at any lime. 

MAILING LABELS 
With tYPical record sIze 01 127 characters. each dIsk can 
handle over 1000 recordS (aooul 2800 With 8050 dove) 
labels may be pilOted any rJJmber wide. and may beg'" 10 
any column ~Itron There IS ro limit on the rumber or order 
of fields on a latJel, afld two or three lrelds may be JOined 
together 011 one !tne (like Illst name. last name, and tll le). A 
~type 01 OJstomef" held atlows selective prmtmg. 

REPORT WRITER 
Prrnt any Ileid In any ctllumn For numeflc lie Ids. use 
decImal POint lustlhcatlon (and round to any aCOJracy) 
Deline any COlumn as a series 01 mathematical lunctlons 
performed on other COlumns These lunchons Include 
arrttvnetlC operations and vallous log and IIIg functrons. 
Pass results 01 operatIOns suCh as running total from row to 
row At the eod 01 the report. Pllnt total andlOl' average lor 
any column Complete record selectlol\ Including held 
wlthm range, pallern match. and logical tunctlOl1S can be 
specilled 1nc!lvlClually or tI combmatlOl\ WIth other 
parameters 
FlEX-FILE by Michael RtI" $60 
Please Soeclfy eoulpment conhguratlOfl when Ofderlng 

Low Cost Disk Drive for PET/CBM 
PEDISK IIlrom cgrs MlCrotech IS a new disk system realty 
to plug 1010 yoorlarge keyboafd PET/CBM 
PEDI$K II otlers speed. lelrabtllty, IBM compaw)t!lty 

Complete system prICes With DOS and cable 
5" 40 track, I drive, 143K S525 
5" 40 track, I dllve, 286K 690 
8" IBM 3740 1000mal 77 Hack, 250K 995 

PROGRAM YOUR OWN EPROMS 
Bnndlng Iron lor PET/CBM $79 
EPROM Programmer With sollware lor all RO M verSIOl1S 
Includes all hardware and software to prag/am or copy 
2716 ana 2532 EPROMs 

CBM Solr.ln 
Legal Time Accounting PaCkage 44 5 
Medical Accounting Package 
Com,l. t. CIM Bulin" $altwll1l Plcklll 
Can be tailOred 10 meet most buSIness requrrements 

TechnlClan's Investment AnatYStS Package 500 
Dow Jones PortfolIO Management 129 
Pffsooallax CalculatOi 65 
Tax PreparatlOl\ System 44 5 
Wordc/alt 80 Wordprocessor P;,ckage 325 
Pascal Development Package 235 
AssemOier Development PaCkage 99 
Intelligent Terminal Errolator 30 
SoUpac·, (Compell tlve Soltware) 29 

FORTH for PET 
BY L C. Cargile and Michael Riley S50 
FealU/es Include 

lull FIG FORTH model. 
all FORTH 79 STAN DARD extenslOOS. 
Slructu' ed 6502 Assembler With f'lfSteddeclSIOll making 

macros. 
lun screen editing (same as when j:M'ogran'ITling in 

BASICI 
auto repeal key 
sample programs 
standard SIze SCleetlS (16 lines by 64 characters) 
150 screens per dlskeneon 4040. 480 screenson 8050. 
abili ty to read and wllte BASIC sequential lites. 
Introductory manual. 
reference manual 

Runs on any 16K or 32K PET/CBM ~ncludrng 8032) With 
RO M 3 or 4. and CBM disk drive. Please specify conflguratron 
when ordellng 

Available soon 
Metacompiler for FORTH S30 

Simple melacompller 101' crealmg compacted object cOOe 
which can be executed looependenUy (Without the FORTH 
system) 

PaperM ate 
60 COMMANO 

WORD 
PROCESSOR 
Dy Michael Rtley 

Paper·Mate IS a lulH eatured WOld processor lor CBM/ PET. 
Paper-Mate Incorporates 60 commands to give you tull 
sCleen edltmg With graphiCS lor all 16K or 32K machines 
(rncludlng 8032). all pllnters. afld disk or tape drives. 

For wilting lext. Paper· Mate has a defrnable keyboard so 
yoo can use ei ther BuSIness or Graphics machines. Shift 
lock on lellers only, or use keyboard shill lock.. All keys 
repeat 
Paper· Mate te~ 1 editing InchJCles lloatlng curSOl', scroll up 

01 00w1\ page forward or back. and repeating Insen and 
delele keys Text block handling Inclooes Iransler. delete. 
append. save, load. and rnser1. 
All tocmal1lng commaoos are Imbedded In text for 

conplete cootro\. Commaoos Include malgln mnlrol and 
release, colum adlust 9 tab se11lngs, varrable ~ne spactng. 
JUStify text center text, and auto print bm leiter (variable 
block) Files can be linked so that one COOlmand pnnts an 
enl!le malllscnpt Auto oa~ page headers, page numbers. 
pause at end of page, and hyphenatlOllpauses are Inchxled. 

Unlike most word processors. CBM graphICS as well as 
text can be use<! Papet'·Mate can send any ASCII code 
~ any seoondary address to any printer 

Paper· Mate lunchons with 16132K CBM/PET machines. 
wdh any plrnter, and ..... lth ei ther cassette 01' disk. 

To order Paper' Mate. please Specify coofrgufatrort 

Piper-Mite on disk or IIpe 40.0D 

MlCfOCIleSS 
Checker King 
Gammon Gambler 
Time Tlek 
Bridge Panf)fr 
Vlslcalc 

Hlyden Soltwlrt 
ComPlex Malhemahcs 
Engineering MatnemallCs 
Geooal Malhematlcs 
MCAPClrCUlt AnalYSIS Program 
Energy MISCf 

Jukebox Senn lor PET by L C Cargile 
Excellent 4 pan harmony mUSIC-'Wll le lor list 

Automated Simul.lions IEP'(XJ Famasy Games 

17.00 
17.00 
17.00 
13.4 5 
13.45 

155.00 

12]0 
12]0 
12.70 
21.00 
24.50 

MICAO-REVEASllof PET by Michael Riley 10 
super machine language versIOn of Othello 

TUnnel Vision I Kit & Mouse by Michael Rrley 10 
two excellent machine language male prOQrams 

WRITE FOR CATALOG 
252 Bethlehem Pike ABC I Add$1 .25perorderforshl~I11IWepaybalaraJofUPSsurtace 
Colmar PA 18915 215-822-7727 ompu ers charges on aIJ prepaid orders Plicesirstedarerrrcashdlscwnt 

• bas~ Regular prices slightly higher !'!ices sub"", to change 
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More Machine

Language For

Beginners
Richard Mansfield

Assistant Editor

This article lias two purposes: to provide a way of

insuring that private documents and programs

cannot be seen or used by unauthorized persons

and to explain some aspects of machine language

programming. Readers who are familiar with M.L.

might wish to skip the second part of the article.

The BASIC Program

The BASIC listing of Security Lock (Program 1)

will run on any version PET. The M.L. routine

goes into a "safe" area in the second cassette buffer,

common to all ROM sets in Commodore machines,

including the new 8000 series. This area is "safe"

because it is below BASIC programs and is not

used by PET unless a second cassette machine is

used.

The uses of "Security Lock" are explained

within the program. It is not necessary to type in

the entire program. Simply copy lines 120, 130,

and the DATA lines from 1000 up.

The three-letter code can be changed, as de

scribed in the program, to any combination. An

additional security measure — making it virtually

impossible to break into a protected program — is

not in the BASIC LISTing in Program I. The

reason that it cannot be illustrated is simple: the

purpose of this technique is to prevent LISTings

themselvesfrom taking place.

We must describe how to do this since it cannot

be demonstrated via a printout. First, when you

include "Security Lock" within a program, you will

be using a line similar to line 130 in Program I

(REM statement removed). If you are calling the

M.L. routine at the start of the program, you might

type it in as line 1, thus — ISYS867 (or, if you are

not in the "graphics" mode, Isys867).

Now, after the last character, type in a quota

tion mark and hit the RETURN key —: LSYS867"

Then, using the cursor control keys, move the

cursor back up to a position directly following the

quotation mark. Holding the SHIFT key down,

press the INSERT key nine times. Then release

the INSERT and the SHIFT keys and press the

DELETE key nine times. You will see nine reverse-

character "t" 's which represent nine automatic

deletions. Then press the RETURN key to enter

this line into the rest of the program.

As you can see, any attempt to LIST the pro

gram will now delete line 1 from view, as if it were

not part of the program. A brief flash on the screen

is the only clue that something exists there, yet this

line will operate normally during a RUN of the

program. To eliminate the flash, you can use the

quote/delete rub-out further into the program (as

in line 130, Program 1) where it will be unlikely to

be noticed.

Before turning to some observations on M.L.

programming, it might be worthwhile to mention

one modification to "Security Lock" which may

prove useful. The M.L. program always prints

"code?" on the screen to remind you that it is the

Lock hanging up the program, not an endless loop

or a hardware failure. If you simply want to freeze

... machine language

routines can be listed

in four ways...

a program or file, without giving a clue as to why

it's locked, eliminate the prompt word in the M.L.

routine by typing in the following and then hitting

RETURN:

FOR I = 867 TO 880: POKE 1,234: NEXT

This puts NOP (no operation) instructions into the

routine, and when the SYS lands PET at 867, it

slides up to 881 with no ill effects, where the input

routine starts.

If you save frequently-used routines on a

"Utilities" tape or disk for easy appending to future

programs, this routine, like all M.L. routines, cannot

be SAVEd normally (as BASIC is SAVEd). The

following procedure will save M.L. routines which

can later be LOADed in the usual way. Go into the

Machine Language Monitor by typing SYS 1024.

(If you have an Original PET, follow the instruc

tions which came with your MLM tape.) Imme

diately after the dot, where the cursor should have

landed, type —

s"Security Lock",01,035a,0399

and hit RETURN (for tape). For disk: .su0:Security

Lock",08,035a,0399. Note that the upper limit

address must be one higher than the actual upper

limit which was 0398 hex.

The Four Types Of M.L Listings

In books and magazines, machine language rou

tines can be listed in four ways: as BASIC DATA

statements (sometimes called a "BASIC loader")

as a memory dump, as a simple disassembly, and as

an annotated assembly. This can be confusing to

the novice, so the four Programs which accompany

this article illustrate the four kinds of listings possi

ble for the same M.L. Program: Security Lock.

As a series of BASIC DATA statements (Pro-
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More Machine 
Language For 
Beginners 
Richard Mansfield 
Assistant Editor 

This article has two pu rposes: to provide a way of 
insuring that private documents and programs 
cannot be seen or used by unauthorized persons 
and to explain some aspects of machine language 
programming. Readers who a re fam iliar with M. L. 
might wish to skip the second part of the article. 

The BASIC Program 
The BASIC listing of Security Lock (Program I) 
will run on any version PET. T he M.L. routine 
goes into a "safe" a rea in the second cassette buffer, 
common to all ROM sets in Commodore machines , 
including the new 8000 series. This area is "safe" 
because it is below BAS IC programs and is not 
used by PET unless a second cassette machine is 
used . 

The uses of "Security Lock" are explained 
within the program. It is not necessary to type in 
the entire program . Simply copy lines 120, 130, 
and the DATA lines fro m 1000 up. 

The three-letter code can be changed, as de­
scribed in the program, to any combination. An 
additional security measure - making it virtually 
im possible to break into a protected p rogram - is 
not in the BASI C LiSTing in Program I. The 
reason that it cannot be illustrated is simple: the 
purpose of this technique is to prevent LISTings 
themselves [rolll taking place. 

We must describe how to do this since it cannot 
be demonstrated via a printout. First, when you 
include "Security Lock" with in a program, yo u will 
be using a line similar to line 130 in Program I 
(REM statement removed). If you are calli ng the 
M.L. routine at the start o f the program, yo u might 
type it in as line I, th us - I SYS867 (or, if yo u a re 
not in the "graphics" mode, Isys867). 

Now, after the las t character , ty pe in a quota­
tion mark and hit the RETU RN key -: I SYS867" 

Then, using the cu rsor control keys, move the 
curso r bac k up to a positio n directly following the 
quotation mark. Holding the SH I FT key down, 
press the INSERT key nine times. T hen release 
the I NSERT and the SH I FT keys and press the 
DELETE key nine times. You will see nine reverse­
cha racter "t" 's which represent nine au tomatic 
deletions . Then press the RETU RN key to ente r 
this line in to the rest o f the program. 

As you can see , any allempt lO LI ST the pro-

gram will now delete li ne I from view, as if it were 
not part of the program. A brief fl ash o n the screen 
is the only clue that something exists there, yet this 
line will operate normally during a RUN of the 
program. To eliminate the flash , you can use the 
quote/delete rub-out further into the program (as 
in line 130, Program I) where it will be unlikely to 
be noticed. 

Before turning to some observations on M.L. 
programming, it might be worthwhile to mention 
o ne modification to "Security Lock" which may 
prove useful. T he M.L. program always prints 
"code?" on the screen to remind you that it is the 
Lock hanging up the program, not an endless loop 
or a hardwa re fa ilu re. If you simply want to freeze 

. .. machine language 
routines can be listed 

in four ways ... 

a program or fil e, without giving a clue as to why 
it's locked , eliminate the pro mpt word in the M.L. 
routine by typing in the fo llowing and then hitting 
RET URN: 

FOR 1 = 867 TO 880: POKE 1,234: NEXT 

T his puts NOP (no ope ration) instructions into the 
routi ne, and when the SYS lands PET at 867 , it 
slides up to 88 1 with no ill effects, where the inpUl 
routine starts . 

If you save frequently-used routines on a 
"Utilities" tape o r disk for easy appending to future 
programs, this routine, like all M. L. routines , can not 
be SAVEd norma lly (as BASIC is SAVEd). The 
following procedure will save M.L. ro uti nes which 
can late r be LOADed in the usual way. Go into the 
Mac hine Language Monitor by typing SYS 1024. 
(If you have an O rigi nal PET, fo ll ow the instruc­
tio ns wh ich came with your MLM tape. ) Imme­
d iate ly afte r the dot, where the cursor shou ld have 
landed , type-

s"Security Lock" ,0 I ,035a,0399 

and hi t RETU RN (fo r ta pe). For disk: .s"O:Security 
Lock",08,035a,0399. Note that the upper limit 
address must be one higher than the aClUaluppe r 
limit which was 0398 hex. 

The Four Types Of M.L Listings 
l n books and magazines, machine language ro u­
tines can be listed in four ways: as BAS IC DATA 
sta tements (sometimes called a "BASI C loader") 
as a memory dump, as a simple disassembly, and as 
an annotated asse mbl y. T his can be confusing to 
the novice, so the four Programs which accompany 
this a rticle illustrate the fo ur kinds of listings poss i­
ble for the same M.L. Prog ram : Security Loc k. 

As a se ries o f BASI C DATA statements (Pro-
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STARSHIP

DUEL

By John Kanopa

A two player space game filled with action,

graphics and sound. Each player starts with a

fleet of starships and must destroy the op

ponent's fleet one-by-one. Sound easy? Not

only can both ships fly around the screen,

but when stopped they disappear. And if you

run out of fuel during flight, your ship will

explode! Four levels of difficulty will keep

you occupied for many an exciting hour.

SK tape...519.95

Q.S. FORTH
By James Albanese from Quality Software

Using FORTH programming language, you can

produce programs that execute almost as fast

as machine code but are much easier to write.

A compiled language, this version is based on

the microcomputer standard FIC FORTH.

Included modules are: FORTH KERNAL (lan

guage for Atari], EXTENSION (added words

for more power), EDITOR (to write and mod

ify source code), IOCB (to easily set up I/O

operations), and ASSEMBLER (compiles

FORTH to assembler) .

BOO, 2W 1-disk minimum. ..579.95

TIM QCIEST

From Survival Software

The final holocaust is over,and you find

yourself among the few survivors of a rav

aged planet. Savagery seems to be most of the

remaining people's key to survival, and just

around every corner lurks a fate worse than

death. Can you discover the secret to saving

what's left of Earth's population? This is the

first volume of a multi-part adventure For the

Atari, enhanced with graphics and sound.

Completion of the adventure will require the

purchase of added volumes.

2UK tape...519.95 32K disk. . .S19.S5

Programs for

AATARI
100/800

Unless Otherwise Noted

TEXT WIZARD
By William Robinson from Ddtasoft

Full-featured, disk-based word processing

system for the Atari. With TEXT WIZARD and

a suitable printer (e.g. Atari 825/Centronics

737, Epson MX 80), you can manipulate text

to your heart's desire. Once you have ar

rived at a final version, printing commands

can be imbedded into the text. Your com

pleted copy can then be printed - with exact

ly the Format specifications you desire. TEXT

WIZARD requires at least one disk drive and

32K of RAM; for longer text files, «8K is

dcsireable.

32K disk.. .599.95

DUNGEON

CAMPAIGN

By Clardy £ Aldrich from Image

A delightful rendition of a Dungeons I Dra

gons scenario, full of colorful graphics and

vivid sound. As you and your stalwart band

of adventurers grope around the dungeon the

walls in front, back and on both sides of you

appear, forming an intricate maze. You must

fight -- or buy off — all manner of beasties in

your quest to kill the dragon and escape with

gold and jewels. Pterodactyls can lift you up

and drop you in unlikely locations, poison

gas can blind you, and serpents and spectres

track you on your quest. Fun for all ages.

8K £ 16K versions on tape...S2H.95

BASIC A+
From OSS

Written by the authors of Atari Basic, BASIC

A' is fully compatible. You will be able to

proa ram much more easily and effectively with

the many enhancements offered. With BASIC

A+, you get full error messages, record I/O,

fast binary I/O, TRACE function and direct

access to player/missile graphics. Additional

versatility is gained through such useful com

mands as PRINT USING, WHILE. and

IF...ELSE. Get BASIC A+ for a whole new

world of programming power and ease.

32K disk...579.95

THE PROGRAM STORE

Franchises Available

TANK TRAP

By Don Ursem from Quality

Imagine the horror of a sinister tank following

you, with the intent of running you down. As

you move to escape the ominous form, you can

build a wall to fend off the tank or even trap

it. This is your plight in TANK TRAP. Played

with keyboard or joystick input, you must

trap the tank before it runs over you. There

are four levels of difficulty, each one adding

new complications to your effort.

16K (ape...512.95 32K disk .. . 514. 95

IRIDIS 1
From The Code Works

More than a series of programs, IR1D15 is a

continuing series of useful tutorials that will

enhance your understanding of the Atari and

your programming skills. This first volume

includes: CLOCK (a graphic clock with moving

hands and chimes), ZAP (a fast-moving chase

game) , and two graphics demo programs

(LOCO and POLYGONS).

The comprehensive booklet accompanying

IRIDIS I gives complete listings and a line-

by-line explanation of each program. Addi

tional features include articles of interest to

all Atari users from novice to experienced

"hackers." A real buy!

16K tape. ..S 9.95

21K disk...512.95

By Lance Micklus from Adventure Inl.

An enhanced version of Micklus' famous STAR

TREK III, designed to utilize the Atari's

superior graphics. This program was consid

ered best of all the "Treks" reviewed by

ANALOG Magazine.

Your mission is to explore all 192 sectors of

the Omega VI region of the galaxy. You must

inspect all class M planets and destroy any

evil Klingons found. STAR TREK 3.5 is a

complex strategy game, made very realistic

with its graphic displays and sound. Fun and

challenging for novice through expert.

32K tape (disk compatible) ... 519. 95

VisitOur Baltimore, MD Store: W.Bell Plaza-6600 Security Blvd

TO ORDER CALL TOLL FREE 800 424-2738
For information

Call (202) 363-9797

MAI L ORDERS: Send check or M.O. for total purchase

price, plus S1.00 postage & handling. D.C. residents, add

6% tax. Charge card customers: include all embossed

information on card. Prices Sub/eci io Change

THE PROGRAM STORE
4200 Wisconsin Avenue NW, Dept. U 10 Box 9609

Washington, D.C. 20016

~HEPROGRAM STORE CALL TOLL FREE 
800424 -2738 

STARSHI 
DUEL 

By John Kanopa 
A two player space game filled with action. 
graphics and sou nd . Each p layer star ts with iI 

fleet of Sla r s hips and must destroy the op­
ponent's nee! one- by -one. Sound easy? Not 
only can both ships fl y around the screen, 
but when Slopped they disappear. And if you 
run out of fuel during night. your ship will 
explode! Four levels of difficulty will keep 
you occup ied for many an exci ting hour. 

8K lape ... $19.95 

Q.S. FORTH 
By Jilmes Albanese from Quality Software 
Using FORTH programming language, you can 
produce p rograms tha t execu te 'l lmos t ilS fasl 
as milch ine code b ut 1Irc much casier to write. 
A complied language . thi s version is based on 
the mi crocompu ter standard F IG - FORTH. 

Included modules arc: FORTH KERNAL (lan ­
guage for Atari) , EXTENSION (added words 
for more power), EDITOR (to write and mod ­
Ify source code). 10CB ( to easily se t up I/O 
operations), and ASSEMBLER (compiles 
FORTH to assembler). 

800. 24K I disk minimum ... S79.95 

From Survival Software 
The fi nal holocaust is over ,and you find 
yourself among the feV{ su rvivors of a rav 
aged p lanet. Savagery seems to be most of the 
remaining people's key to survival, and just 
around every corner lurks a fate worse than 
death. Can you discover the secret to saving 
what's left of Earth's population? This is the 
first volume of a multi - part adventure for the 
Atari. enhanced with graphics and sound. 
Completion of the adventure will require the 
purchase of added volumes . 

24K tape ... S19.95 32K disk ... S19.S5 

Programs for 

.A\...ATARI' 
400 / 800 

Unle ss Otherwise Noted 

TEXT WIZARD 
By William Robinson from Oata soft 
Full- featured. disk - b<lsed word p rocess ing 
system for the Ata";. With TEXT WI ZARD and 
a suitable prin ter (e.g. Ata r 1 82S /Cen t ronics 
737, Epson MX 801. you can manipulate text 
to your heart's desire. Once you have ar­
rived at a final version, printi n2 commands 
can be imbedded into the text. Your com­
pleted copy can then be printed -- with exact­
ly the format specifications you desi r e. TEX T 
WIZARD requires a t least one disk drive and 
32K of RAM ; fo r longer text flies. 48K is 
desireable. 

32K disk ... 599. 95 

DUNGEON 
CAMPAIGN 

By Clardy t Aldrich from Image 
A delightful rendition of a Dungeons t Dra ­
gon s scena ,·io. full of colorful graphics and 
viv id sound . As you and yOUl' s talwart band 
of adventurers grope around the dungeon the 
walls in fron t , back and on both sides of you 
appear, forming an intricate maze. You must 
figh t -- or buy off -- all manner of beasties in 
you r quest to kill the dragon and escape with 
gold and jewels. Pterodactyls can lift you up 
and drop you in unlikely locations, poison 
gas can blind you, and serpents <lnd spectres 
track you on your quest. Fun for all ages. 

8K t 16K versions on tape ... 5211.95 

BASIC A+ 
From OSS 
Written by the authors of Atal'i Basic, BAS IC 
At is fully compa ti b le. You wll l be able to 
p rogram much more eas il y and effec tively with 
the man y enhancements offered. With BAS IC 
A+, you get full error messages. reco"d 110, 
fas t binary I /O, TRACE function and direct 
access to player fmissile graphics. Additional 
versati lity Is gained through such useful com­
mands as PR INT US ING , WH ILE, and 
IF ... ELSE. Get BASIC A i for a whole new 
..... orld of programming power and case. 

32K disk ... 579.95 

TH E PROGRAM STORE 
Franchises Available 

By Don Ursem from Ouolity 
Imagine the ho,'ror of a sin ister tank following 
you, wi th t he intent of running you down. As 
you move to escape the ominou s form, you can 
b ui ld a walt to fend off the tank or even trap 
it. This is your pligh t in TANK TRAP. Played 
with keyboard or joystick inpu t , you must 
trap the tank before It runs over you. There 
are four levels of difficulty, each one adding 
new complications to your effort . 

16K tape ... S12.95 32K disk ... 5111. 95 

IRIDIS 1 
From The Code Works 
More than a series o f programs , IRIDIS is a 
continuing series of u seful tutorial s that will 
enhance your unders tanding of the Atarl and 
your programming skil ls. This first volume 
includes: CLOCK (a graphic clock with moving 
hands and chimes), ZAP (a fas t- moving chase 
gamel, and two graphics demo programs 
{LOGO and POL YGONS ). 

The comprehensive booklet accompanying 
IRID IS I g ives completo li s tings and a IIne­
-by - line explanat ion of each prog r am. Addi ­
tiona l featu res incl ude art icles of interest to 
all Atari users from novice to experienced 
"hackers" A real buy! 

16K tape .. 59.95 
2qK disk ... S12.95 

By Lance Micklu s from Ad venture Int. 
An e nhanced version of Mickl u s' famous ST AR 
TREK III, designed to uti lize the Atari's 
su perior graphics. This program was con sid ­
ered best of all the "Treks" reviewed by 
ANALOG Magazine. 

You ,' mission is to explore all 192 sec tors o f 
the Omega VI region of the galaxy. You must 
in spec t all cla ss M planets and destroy any 
evil Klingons found. STAR TREK 3.5 is a 
complex strategy game, made very realistic 
with its graphic displays and sound. Fun and 
challenging for novice through expert. 

32K tape (diskcompatible) .. . SI9 . 95 

Visit Our Baltimore, MD Store: W. Bell Plaza - 6600 Security Blvd 

IIZIIaiIiiJ TO ORDER CALL TOLL FREE 800 424.2738 For information I . lW!III Call (202) 363-9797 

MAl L ORDERS: Send check or M.O. for total purchase 
price , plus $1.00 postage & handling. D.C. residents, add 

THE PROGRAM STORE 
6% tax . Charge ca rd customers: include all embossed 4200 Wisconsin Avenue NW, Dept. U 10 
i nformation on card. Pflces$uo}ec r roC"angc Washington, D.C. 20016 

Box 9609 
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gram 1), M.L. code is a part of a larger BASIC

program. This gives little or no information about

the nature of the M.L. section. It is typed, then

RUN, as a subroutine of the host program. And

the reader is frequently cautioned to type the

program exactly as it appears. This is because a

single error in M.L. will usually crash the entire

program. But much typing time can be saved, if

the M.L. routine is all that's wanted from the BASIC

program, by looking for three things: a READ-loop,

a SYS, and DATA statements. Line 120 is a READ-

loop which POKEs the M.L. routine into memory

and line 130 contains the SYS to enter that routine

at the proper address. In BASIC, the DATA for an

M.L. routine are decimal numbers.

The next step up toward clarity, though the

program's meaning is still not easily recognizable, is

a "memory dump" (Program 2). (This is sometimes

called a "hex dump.") It is a table of hexadecimal

numbers. The first number is the address of the

first datum on its line. In Program 2, the "dump"

shows that address 035a contains a 43, address

035b contains 4f, etc. As before, to make such a

program your own, you copy in the information,

being careful to copy precisely. In this case, how

ever, you must first enter the M.L. Monitor and

then type:

.M 035a 0392 (RETURN key)

This will put a memory dump on screen of what

currently exists in these memory cells. To put in

the new data, you just type over what appears on

the screen, observing the spaces between each

hexadecimal number and hitting RETURN when

each line has been changed.

A third type of M.L. printout is a list of each

machine language instruction in terms of its func

tion. This is a disassembly, (Program 3), and resem

bles a LISTing in BASIC, though in a highly ab

breviated form. Any series of numbers can be

examined by a disassembler, a program which trans

lates raw data into M.L. instruction mnemonics. A

disassembler can be found on pg. 81 of COMPUTE!

#8. If the numbers are part of an M.L. routine, the

disassembler will list them as in Program 3. If it

cannot make sense of what it sees (if it were exa

mining memory which contained BASIC code for

example) it would print a series of question marks.

A disassembler usually prints out fourfields, or

zones of information. It is easy to see that the first

four characters in Program 3 represent memory

addresses. This is the "address field" and is similar

to the first four characters of Program 2, the

memory dump, except that here the number of

bytes in the second field, the "data field,1' can be 1,

2, or 3 — so the numbers in the address field will

increase irregularly. The second, "data field," also

corresponds to Program 2's dump, but there is the

same irregularity as different numbers group

themselves together. This grouping is then translat

ed in the third and fourth fields — the "instruction"

field and the "operator" field. These last two fields

are "mnemonic" {easy to remember) representa

tions of the information contained in the raw hex

numbers of the "data field" which precedes them.

The "instructions" tell the computer what to do

and the "operators" tell the computer what to do it

to. In the phrase, "drive a car," drive is the instruc

tion, car is the operator. In LDY #$00, LDY (load

the Y register) is the instruction, #$00 (zero) is the

operator. The same structure exists in BASIC" —

POKE 32768,41 or PRINT "Hello."

The reason that the disassembly must group

its information irregularly is that different instruc

tions are designed to work with different sized

operators. INY, (increase the value of the Y register

by 1), has no explicit operator since the "1" is im

plied within the instruction itself. LDY #$00 has a

one-byte operator, 00, so it is two bytes long: LDY

and 0. To instruct the computer to compare the

number in the accumulator with the number in

address $0360, we need three bytes, CMP plus two

bytes to represent a number as large as 0360. Any

one byte can only hold a number up to 255.

Full Source Code

Finally, Program 4 illustrates the clearest way that

an M.L. program can be presented: as an annotated

assembly listing. (It is also called "source code.")

This contains within it the four fields of the disas

sembly, but adds three more fields — line numbers,

labels, and comments.

Such listings represent the program rather

elaborately by M.L. standards. Such programs are

written using an "assembler" program which ac

cepts mnemonics such as INY, translates them,

and puts them in memory. Assemblers are either

"single-pass," (simple translators of mnemonics) or

complex, label-oriented powerhouses. Unfortu

nately, the M.L. Monitor within PET does not

contain a disassembler or an assembler, but the

monitor can be made to include these functions

(and others) with a program such as "Supermon"

or "Extramon." For short routines, simple as

semblers will work well. For largerjobs — an entire

arcade game would be a large job — a power as

sembler is needed. To my knowledge, the most

advanced assemblers available to PET users are

"MAE" and "ASM/TED," written by Carl Moser.

(Available from A.B. Computers or Eastern House

Software.)

A printout from such an assembler is much

easier to understand because it contains labels and

comments. Using such an assembler, it is also easier

to write large programs since some of the problems

associated with programming in M.L. are handled

automatically by the computer.

Mnemonics are easier to manipulate than

numbers, but whole words (labels) are often an

improvement over mnemonics, particularly when a
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gram I) , M.L. code is a part of a larger BASIC 
program. This gives little or no information about 
the nature of the M.L. section. It is typed , then 
RUN , as a subrollline of the host program. And 
the reader is frequently cautioned to type the 
program exactly as it appea rs. This is because a 
single error in M.L. will usuall y crash the entire 
program. But much typing time can be saved, if 
the M.L. routine is all that's wanted from the BASIC 
program, by looking for three th ings: a READ-loop, 
a SYS, and DATA statements. Line 120 is a READ­
loop which POKEs the M.L. routine into memory 
and line 130 contains the SYS to enter that routine 
at the proper address . In BASIC, the DATA for an 
M.L. routine are decimal numbers. 

The nex t step up toward clarity , though the 
program's meaning is still not easily recogni zable, is 
a "memory dump" (Program 2). (This is sometimes 
called a "hex dump.") It is a table o f hexadecimal 
numbers. The first number is the address of the 
first datum on its line. In Program 2, the "dump" 
shows that address 035a contains a 43, address 
035b contains 4 f, etc. As before, to make such a 
program your own , you copy in the informatio n , 
being careful to copy precisely. In this case , how­
ever , you must first ente r the M.L. Monitor and 
then type: 

.M 035. 0392 (RETURN key) 

This will put a memory dump on screen of what 
currentl y exists in these memory cells. To put in 
the new data, you just type over what appears o n 
the screen, observing the spaces between each 
hexadecimal number and hitting RETURN when 
each line has been changed. 

A third type of M.L. printout is a list of each 
machine language instructio n in terms of its func­
tion . This is a disassembly, (Program 3) , and resem­
bles a LiSTing in BASIC, though in a highly ab­
breviated form . An y se ries of numbers can be 
examined by a disassembler, a program which trans­
lates raw data into M.L. instruction mnemonics. A 
disassembler can be fo und on pg. 8 1 of COMPUTE! 
#8. If the numbers are part of an M.L. routine, the 
disassembler will list them as in Program 3. If it 
cannot make sense of what it sees (if it were exa­
mining memory which comained BASI C code fo r 
example) it would print a series of question marks. 

A disassembler usually prims out fourfields, or 
zones of information. It is easy to see that the first 
four characters in Program 3 represent memory 
addresses. This is the "add ress field " and is similar 
to the first four characters of Program 2, the 
memory dump, except that here the number of 
bytes in the second field , the "data field ," can be I, 
2, or 3 - so the numbers in the address field will 
increase irregularl y. The second, "data fi eld ," also 
corresponds to Program 2's dump, but there is the 
same irregularity as differem numbers group 
themselves together. This grouping is then transla/.-

ed in the third and fourth fi elds - the "instruction " 
field and the "operator" field. These last two fields 
are "mnemonic" (easy to remember) representa­
tions of the information comained in the raw hex 
numbers of the "data fi eld" which precedes them. 
The "instructio ns" tell the computer what to do 
and the "operators" tell the computer what to do it 
to. In the phrase, "drive a car," drive is the instruc­
tion , car is the operator. In LDY # $00, LDY (load 
the Y register) is the instruction , # $00 (zero) is the 
o perato r. The same structure exists in BASIC­
POKE 32768,4 1 or PRINT " Hello." 

The reason that the disassembl y must group 
its information irregularl y is that different instruc­
tio ns are des igned to work with diffe rem sized 
operators. I NY, (increase the va lue o f the Y register 
by I), has no explicit operator since the " I" is im­
plied within the instruction itself. LDY # $00 has a 
o ne-byte operator , 00, so it is two bytes long: LDY 
and O. To instruct the computer to compare the 
number in the accumulator with the number in 
address $0360, we need three bytes, CMP plus two 
bytes to represent a number as large as 0360. An y 
one byte can only hold a number up to 255. 

Full Source Code 
Finall y, Program 4 illustrates the clea rest way that 
an M.L. program can be presemed: as an annotated 
asse mbl y listing. (It is also called "source code.") 
This contains within it the four fields of the disas­
sembly, but adds three more fi elds - line numbers, 
labels , and comments . 

Such listings represem the program rather 
elaborately by M.L. standards. Such programs are 
written using an "assembler" program which ac­
cepts mnemonics such as INY, translates them , 
and puts them in memory. Assemblers a re e ither 
"single-pass," (simple translators of mnemo nics) or 
complex , label-oriented powerhouses. Unfortu­
nately, the M.L. Monitor within PET does not 
contain a disassembler or an assemble r, but the 
monitor can be made to include these fu nctions 
(and others) with a program such as "Supermon" 
or "Extramon." For short routines, simple as­
semblers will work well. For larger jobs - an emire 
a rcade game would be a large job - a power as­
sembler is needed. To my knowledge, the most 
advanced assemblers ava ilable to PET use rs are 
" MAE" and "ASM/TED ," written by Carl Moser. 
(Available from A.B. Computers or Easte rn House 
Software. ) 

A prin tout from such an assembler is much 
easie r to understand because it conta ins labels and 
comments . Using such an assembler, it is also easie r 
to write large programs since some o f the problems 
associated with programming in M.L. are handled 
automatica ll y by the compute r. 

Mnemonics are easier LO manipulate than 
numbers , but whole words (labels) are often an 
improvemenl over 1l1nemonics, particularl y when a 



IMAGINE a computer printer/electronic

typewriter with a 100 character daisy wheel,

controlled by 6 microprocessors (including

2 Z-80's) with an all-electronic keyboard...all

in one machine!

THAT'S INCREDIBLE!

THAT'S THE TYPRINTER 221!

AUTOMATICALLY, IT WILL:

Center copy.

Line up decimal points.

Print vertical lines (to separate columns).

Layout columns.

Center titles (over a column).

Print flush right

Return carriage (at end of line).

Paper feed to pre-set starting point.

Indicate end of page.

Set tabs from one to many.

Clear tabs from one to all.

Set temporary margins (wherever you like)

as often as needed.

Repeat all typing keys as needed.

Underline copy.

Print bold face and underline.

Do reverse print (white on black),

sort of "reverse Video".

Allow alphabetic and decimal tabulation.

Indent paragraphs.

Store in non-volatile resident memory:

Often used line formats (margins &

tab stops).

Often used phrases (up to 835 characters)

in 10 "bins".

Up to 10 complete forms (tax,

medical, insurance, etc.).

Up to 14,000 characters in an

additional 26 "bins*".

Print perfectly spaced proportional letters.

Return to typing position after correction

with relocation key.

Allow one character to overlap another (0).

Right margin justification.

Print two columns with both right and left

margins justified and the center ragged.

Lift off errors (from single character to

entire line).

'Optional a! extra cosl.

IT WILL EVEN:

Allow a carriage return without a linefeed or

a linefeed without a carriage return.

Allow you to pre-set an impression

control for high-quality carbon copies.

Allow both vertical and horizontal

half-spacing.

Allow cancellation of copy before printing.

Allow express and normal backspacing.

Print in four different sizes: 10 pitch pica,

12 pitch elite, 15 pitch micron.

Allow insertion of a missing character

in an already printed line.

Accept paper up to 17" wide.

Backspace 1/10,1/12,1/15 or even 1/60

of an inch.

Buffer and print out one word at a time, or

one line or as many as 10 pages'.

Print up to 198 columns.

Do 1/2 line spacing for footnotes and

scientific notation.

Accepts carbon film or reusable nylon

ribbons.

IT HAS:
A lighted key to inform you that it's set to

temporary margin.

A factory installed noise reduction shield.

A16K buffer/automatic spooler*.

A lighted key to indicate upper case only.

A Centronics standard parallel interface

and can be ordered with:

RS-232 Serial interface* or

IEEE (PET) interface'.

A print speed of 20 cps and (because of

logic seeking circuitry) a through-put of

approx. 32 cps.

A built-in anti-glare shield.

IT EVEN HAS:

Carbon film ribbons in various colors.

20 character plasma readout that informs

you as to:

Number of characters to end of line.

Number of lines left to end of page.

The existence of an error condition.

The contents of a memory "bin".

Number of characters left in buffer.

An automatic "feature in use" indicator

(centering, storage, etc.)

With scrolling, both FORWARD and

BACKWARDS.

INCREDIBLE?

THE 221 OFFERS EVEN MORE!

Its totally compatible with all computers

and software.

It will print in English, French, Spanish,

Italian and German. It will automatically

switch between English and foreign

keyboards*. (Under computer control).

Scientific, mathematic, financial and legal

daisy wheels available*.

Tractor feed available".

Can be used as a stand-alone terminal*.

Can be used to access both TWX and

TELEX networks*.

TRY WHAT YOU'VE BEEN MISSING.

TRY THE INCREDIBLE MACHINE.

TRYTHETYPRINTER221.

Suggested price $2850.00

Dealer inquiries invited.

(Call for store nearest you).

Service available through the world-wide

facilities of the Olivetti Corporation.

}
HOWARD

INDUSTRIES
2051 E. CERRITOS AVE., 8-C

ANAHEIM, CA 92806

714/778-3443
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program is lengthy. To clarify the additional fields

found in large assembly programs, we can examine

line 0180 (Program 4). It begins with two fields

which are identical to the disassembly in Program

3, but the third field is a BASIC-Iike consecutive

numbering of each line of the program. This allows

the programmer to manipulate the instructions

more easily, since renumbering can open up new

space for additional instructions or whole sections

of the program can be conveniently rearranged.

Following the line number is the label field, in

this case the label, "START," since it is the begin

ning of the program. This is better than BASIC.

Several locations (lines 350, 380, 410) are able to

say IF THEN GOTO START, where a comparable

BASIC program would need to use the line number

instead of a word: IF THEN GOTO 180. This

relieves the programmer of having to look up line

addresses for his subroutines or major entry points

as well as eliminating a frequent cause of errors.

The next two fields are the instruction and

operator fields (as in a disassembly) except that

now some of the operators have been replaced by

labels. If, as in line 190, we see LDA (load accumu

lator) TEXT we can find the value or meaning of

the label, TEXT, in three ways. We can look over

to the second field, where the raw numbers are, we

can look earlier in the program where TEXT is

defined (line 80), or we can look at the end of the

program in the "Label File." TEXT refers to data

which starts at address $035A and which line 80

defines as being the word "code?"

The last field holds comments which describe

the function of the line where they appear (and

sometimes, subsequent lines). The semi-colon is

the same as REM — anything which follows it

serves to document the program, but is ignored by

the assembler. This makes later modifications

easier, debugging faster, and also helps to reveal

the meaning of the program to others.

To review, we see a progress toward clarity,

from Program 1 to Program 4, largely due to the

addition of new fields of information. Program 1

contains a single field: decimal data. Program 2

adds an address field. Program 3 adds fields three

and four — a translation into instruction mnemon

ics and operators of the raw data from field two.

And Program 4 adds line numbers, labels and

comments — for a total of seven fields. We have

now examined the horizontal organization of a M.L.

program, from its simplest form to its most com

plex. Using the most complex example, (Program

4), let's twist ourselves sideways and go on to inves

tigate the vertical organization of M.L. programs.

The Four Parts Of A Computer Program

All programs — in fact, all thinking — can be

broken down into four essential parts: 1. Initializa

tion and Protection, 2. Data Tables, 3. Main Loop,

4. Subroutines. Before learning a new word

(thinking), a person must: 1. not be being shot to

death, 2. have a dictionary, 3. start looking up the

word, and 4. move his thumbs correctly, know or

guess the spelling, keep his balance, etc. The order

of these elements is important. Without protection,

any M.L. routine between addresses 1024 and the

screen RAM at 32768 can be overwritten by a

BASIC program either by a LOAD or because

BASIC puts some of its variables up at the top of

available RAM where M.L. programmers like to

stick routines.

Protection can be achieved by telling PET that

its memory size has shrunk — changing the

numbers in addresses 52 and 53 (134,135, in Origi

nal ROMs). Then all BASIC activity will be confined

to RAM below the address resulting from (PEEK

(52)+ PEEK (53)*256). Or, a short M.L. routine

can be nestled into a space where BASIC doesn't

usually go, such as the second cassette buffer.

BASIC protects itself, so that is not of concern in

BASIC programming.

A table is a collection of information (data)

which the program will need. In Program 4, and in

M.L. generally, the tables are placed at the begin

ning of the program (but sometimes at the end). It

is good to get into a habit of keeping tables together

and putting them at the start. In line 80, instead of

an ordinary mnemonic, we have a pseudo-op, .BY,

(pseudo-ops are preceded by a period). A pseudo-

op is a request to the assembler program to perform

some task for the programmer. In this instance,

the programmer is requesting that an ASCII word,

CODE?, be translated into bytes and stored to be

used by the program later. Line 90 contains the

pseudo-op, ,DE, which defines the label, SEND-

CHAR, as the address in BASIC ROM which prints

a character to the screen. The .DS in line 110 tells

the assembler to define some storage space, three

cells large, called STORAGE which the program

will later use as a place to hold the codeword PET.

A main loop is a series of steps which control

the program as a whole. It is distinct from subrou

tines in that it calls subroutines, they do not call the

main loop. In a complicated M.L. program, the

main loop can be a series of JSR (Jump to Subrou

tine) instructions which defines the order in which

subroutines are performed. In BASIC, it can take

the form of an ON GOTO list of addresses, a series

of GOSUBS, or a loop. In simpler programs, the

main loop is often merely implicit — each subrou

tine is already arranged within the program in the

desired order of execution. The program runs

more or less sequentially from start to finish. In

such cases, a governing loop is only implied.

In Program 4, the instructions break into two

divisions: initialization and subroutine. Since it is a

simple program, there is only a fragment of what

would be a main loop in a larger program. The

initialization zone is often at the start of a main

loop, and sets up whatever preconditions the pro-
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INTRODUCING. . .

TEACHERSAID
DR. DALEY'S SOFTWARE is excited about our

latest software release—TEACHER'S AID.

TEACHER'S AID is the grade management sys

tem you've been waiting for. Its many features

mean that you can be free from the drudgery of

hours of record keeping and grade reporting. Now

you can devote more time to the pleasures of

teaching.

TEACHER'S AID is easy to use, menu driven and

features—

1. Flexible class assignment structures. This means

that you can set up and keep records of any com

bination of homework, quiz, test, lab, etc.

scores.

2. Grade averaging done in a variety of ways.

Grade averages can be prepared using weighted

scores, possible scores, tables, percent, or a

combination of these methods.

3. Student progress reports.

4. An individualized list of missing assignments.

5. Easy editing and additions to any of the files.

6. Reports on either the screen or printer.

All of this power is yours for only $59.95.

TEACHER'S AID comes on disk complete with

comprehensive, easy to read documentation,

packaged in an attractive binder.

When ordering please tell us your computer con

figuration. TEACHER'S AID is available on these

systems:

Apple II or Apple II Plus

(32K with single disk)

Pet or CBM 2000, 3000, or 4000 series

(16K with 2040 or 4040 disk)

TEACHER'S AID will be ready soon on the Atari

800 and TRS-80 Model I or Model III.

Call or write for details of our other software offer

ings.

NOTE OUR NEW ADDRESS

DR. DALEY'S SOFTWARE

Water Street

Darby, MT 59829

Phone: (406) 821-3924

(Hours: 10 a.m. to 6 p.m. Mountain Time)

Introducing a totally new world

in professional software for the

Apple II 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 II 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: MacroLink, a com

plete macroassembler for the 6502, SuperEdit, a
full-screen editor with a superb range of powerful

capabilities plus, DiskScreen, a screen-oriented

disk utility. Complete System $200/$40

MacroLink $125/$20

Uses text files for source code • Links source code

or object code programs • Fully nestable file in

clude capability • Recursive macros • Nestable

conditional assembly • Over 50 error messages •

File I/O 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 II • And more!

DiskScreen S40/S10

Displays a complete sector in hex and ASCII • 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, me
In software systems, a name to remember.

188 Kerby Road

Grosse Pointe Farms, Ml 48236

(313)881-3089

Source I.D. CL0472 MicroNet I.D. 70270,222

VISA or MasterCharge accepted. Inquire at your local

computer store or order direct.

INTRODUCING . .. 

TEACHER'S AID 
DR. DALEY'S SOFTWARE is excited about our 
latest software release-TEACHER'S AID. 

TEACHER'S AID is the grade management sys­
tem you've been waiting for. Its many features 
mean that you can be free from the drudgery of 
hours of record keeping and grade reporting. Now 
you can devote more time to the pleasures of 
teaching. 

TEACHER'S AID is easy to use, menu driven and 
features-
1. Flexible class assignment structures. This means 

that you can set up and keep records of any com­
bination of homewo rk , quiz, test, lab , etc. 
scores . 

2. Grade averaging done in a variety of ways. 
Grade averages can be prepared using weighted 
scores, possible scores, tables, percent, or a 
combination of these methods. 

3. Student progress reports. 
4. An individualized list of missing assignments. 
5. Easy editing and additions to any of the files. 
6. Reports on either the screen or printer. 

All of this power is yours for only $59.95. 
TEACHER'S AID comes on disk complete with 
comprehensive, easy to read documentation , 
packaged in an attractive binder. 

When ordering please tell us your computer con­
figuration. TEACHER'S AID is available on these 
systems: 

Apple II or Apple II Plus 
(32K with single disk) 

Pet or CBM 2000, 3000, or 4000 series 
(l6K with 2040 or 4040 disk) 

TEACHER 'S AID will be ready soon on the Atari 
800 and TRS-80 Modell or Model III. 

Call or write for details of our other software offer­
ings. 

NOTE OUR NEW ADDRESS 
DR. DALEY'S SOFTWARE 
Water Street r::;;;;:;;;:l ~ 
Darby, MT 59829 lJiiilJ ~ 
Phone: (406) 821-3924 

(Hours: 10 a.m. to 6 p .m. Mountain Time) 

Introducing a totally new world 
in professional software for the 
Apple II 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 II 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: MacroLink, a com· 
plete macroassembler for the 6502, SuperEdit, a 
full·screen editor with a superb range of powerful 
capabilities plus, DiskScreen, a screen-oriented 
disk utility. Complete System $200/$40 

MacroLink $125/$20 
Uses text files for source code· Links source code 
or object code programs • Fully nest able file in· 
clude capability • Recursive macros • Nestable 
conditional assembly· Over 50 error messages· 
File 110 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 II • And more! 

DiskScreen $40/$10 
Displays a complete sector in hex and ASCII' 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 

MicroCraft Systems, Inc. 
In software systems, a name to remember. 

188 Kerby Road 
Grosse Pointe Farms, MI 48236 

(313) 881·3089 

Source 1.0. CL0472 MicroNet 1.0. 70270, 222 

VISA or MasterCharge accepted. Inquire at your local 
computer store or order direct. 
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gram will later expect (including protection). In

this case, the word code? must be printed to the

screen until the correct code is entered and the

loop can be exited.

The phrase "cold start" refers to an entrance

into a program at the very beginning of the initiali

zation section. This will reset all flags, pointers,

counters, etc. to their virgin condition. A "warm

start" enters the mail loop beyond initialization, so

that various kinds of information, modified during

a program RUN, are left undisturbed. There is

some ambiguity to these terms since initialization is

sometimes unnecessary, or is sometimes refreshed

on every entrance to the main loop (the warm start

and the cold start would then be identical), or

other anomalies. It is valuable, however, to develop

a sense that a program has two distinct active parts

and one passive part. The main loop governs the

action of the subroutines. Data tables are passive

zones of information which perform no tasks.

And, before all else, an M.L. program must protect

itself from a BASIC! invasion. (M.L. can also require

protection from interruptions, but this concept is

outside of the purview of this article.)

How Security Lock Works

The main loop begins at line 180 (Program 4) and

sets the Y register to zero so that it can act as an

"offset" to the address called "TEXT" (a little table

holding the word "CODE?"). This is much simpler

than it sounds. "Offset" means add this number to a

fixed number. TEXT has ahead}1 been defined as a

fixed address (035A) which is the start of the table

holding the word "CODE?" So, in line 190, we

LDA (load the accumulator register, a temporary

resting place for bytes of data) with whatever is in

the address TEXT+ Y. Since Y was just loaded

with a zero (LDY #0), the byte that we are putting

into the accumulator will be at $035A itself. Line

200 tests to see if the whole word, CODE?, has

been printed. BEQ means branch if you just loaded

(LDA) a zero into the accumulator. But we didn't.

Since address 035A has a 43 in it, now the accumu

lator also has the 43. We will only branch (go some

where else) if it's a zero. So the branch is ignored

and we continue to line 2 10 which jumps to a sub

routine (JSR) in BASIC ROM which puts the char

acter in the accumulator on the screen. The 43

(letter "C") will then appear and the control of the

computer is returned to line 220, as in a BASIC

RETURN command. Line 220 increases (incre

ments) the number in the Y register by 1 (INY). It

was a zero, so now it's a 1. Then, like a GOTO, line

230 jumps UMP) to the line we've labeled LOOP

(line 190) where the value of TEXT and Y are

again added together lo give the address where we

will find what to put into the accumulator. Ibis

lime, however, since Y now equals 1, the "effective"

address is 035B, where the letter "O" is wailing to

be picked up. After looping this way for a while,

increasing the address each time by increasing the

value of Y, we will eventually pick up a zero which

we thoughtfully placed in address 035F, the end of

our TEXT table (see line 80). This is a "delimiter"

to let the loop know that we are finished and that it

should now BEQ (branch if equal to zero) to

COMPARE, line 270.

Here we load the accumulator with the code

letters and put them into the previously defined

(line 110) storage area within our tables. This time,

rather than setting up a loop and a delimiter, we

add the offset directly to the labels: STORAGE+ 1,

STORAC1E + 3. At line 330 we again jump to sub

routine in BASIC ROM which will input a single

letter from the human and leave it in the accumu

lator, returning from the subroutine to line 340.

Here, we compare (CMP) this letter in the accumu

lator with the first letter in the STORAGE zone, a

"P." If the accumulator does not match "P," then

the instruction in line 350 (BNE, branch if not

equal) lakes effect and the computer is thrown

back to START. If it was equal, we "fall through"

to line 360 where the same comparison is done for

"E." Any failure of equality causes a branch to

START. If all three letters match, the instruction

RTS (return from subroutine) puts us back into

BASIC just beyond the SYS which threw us into

the M.L. routine in the first place. SYS is merely a

GOSUB to M.L. subroutines.

Program 1: BASIC Loader

100 REM SECURITY LOC"

~K BY RICHARD MANSFIELD

110 POKE59468,14:PRINT"{CLEAR}";

120 FORI=8 58TO9 20:READR:POKEI,R:NEXT

130 REM SYS 867

140 REM /0N-SCREE~

~N INSTRUCTIONS/

150 PRINT"{02 DOWN} {REV} THIS IS ~

"A SECURITY LOCK "

160 PRINT"{05 DOWN}FROM 858 TO 920 IN~

" YOUR MEMORY

170 PRINT"IS A MACHINE LANGUAGE PROGR~

"AM WHICH

180 PRINT"WILL NOT ALLOW THE PROGRAM "

~T0 PROCEED

190 PRINT"UNTIL THE WORD 'PET' IS TYP"

"ED."

200 PRINT

210 PRINT"{DOWN}{05 RIGHTjTHIS CAN BE"

~ USED TO INSURE THAT

220 PRINT"A FILE OR DIARY IS PROTECTE"

~D FROM

230 PRINT"PRYING EYES.

240 PRINT" Ui ORDER TO DEMONSTRATE "

"THIS...

250 PRINT"SIMPLY ELIMINATE THE REM

260 PRINT"FROM LINE 130 AND THEN TRY ~

"TO RUN

270 PRINT"THE PROGRAM WITHOUT TYPING "

"IN 'PET'

280 PRINT"{DOWN}{16 RIGHT}PRESS ANY K~

~EY"
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gra m will later expect (i ncluding protection). In 
this case, the wo rd code? must be printed to the 
screen until the cor rect cod e is entered and the 
loop can be ex ited . 

T he phrase "cold sta r t" re fers to an e ntrance 
in to a program at the ve ry beginning of the initiali­
zation sectio n. This will reset a ll nags, pointers, 
counte rs, etc. to their virgin condition. A "warm 
start" e nters the ma il loop beyond initialization, so 
that various kinds of information , modified during 
a program RUN , are le ft undi stu rbed. T here is 
some ambiguity to these terms since initia lization is 
sometilnes unnecessary, o r is sometilnes refreshed 
on eve ry entrance to the main loop (the wa rm stan 
a nd the cold start wo uld the n be ide ntical), or 
othe r anomalies . It is va luable, however , to d evelop 
a sense that a prograrn has two distincl active parts 
and one passive pa rt. The main loop govel'lls the 
action o f the subroutines. Data tables are pass ive 
zo nes o f informati on which perform no tasks. 
And, before a ll else , an M.L. program must protect 
itself from a BASI C in vasion . (M.L. can also require 
protection from inte rruptions, but th is concept is 
outside of the purview of th is article.) 

How Security Lock Works 
The ma in loop begins at line ISO (Program 4) and 
sets the Y registe r to zero so that it can act as an 
"offset" to· the address called "TEXT" (a li ttle table 
holding the word "CODE)"). This is much simpler 
than it sounds. "Offset" means add this number to a 
fixed number. TEXT has alread y been d e fined as a 
fixed address (035A) which is the start of the table 
holding the word "CODE>" So, in line 190, we 
LOA (load the accumulator registe r , a tem porary 
resting place for bytes o f d ata) with whate ve r is in 
the address TEXT + Y. Since Y was just loaded 
with a ze ro (LOY # 0) , the byte that we are putting 
into the accumulato r will be at $035A itself. Line 
200 tes ts to see if the who le word, CODE>, has 
been printed. BEQ means branch if yo u just loaded 
(LOA) a zero in to the accumulato r . But we didn 't. 
Since add ress 035 A has a 43 in it, now the accumu­
lato r also has the 43. We wi ll on ly branch (go some­
whe re else) if it's a ze ro. So the branch is ignored 
and we continue to line 2 10 which jumps to a sub­
ro utine USR) in BASIC RO M which puts the char­
acte r in the accumulator on the screen . T he 43 
(letter "C") will then appear and the control of the 
computer is returned to line 220, as in a BAS IC 
RET U RN comma nd . Line 220 increases (incre­
me nts) the numbe r in the Y registe r by I (I NY). It 
was a zero, so now it's a I . Then, like a COTO, line 
230jumps UMP) to the line we·ve labeled LOOP 
(line 190) where the va lue of TEXT and Yare 
aga in added together to give the address whe re we 
will find what to put in to the accumu lator. T hi s 
time, however, sin ce Y now eq uals I, the "effecti ve" 
add ress is 035B , whe re the letter "0 " is wa iting to 
be picked u p. Afte r loopin g th is way for a wh ile, 
in creasing the address each lim e by increasing the 

value of Y, we wi ll eventua ll y pick up a ze ro which 
we tho ughtfu lly placed in address 035F, the e nd of 
our TEXT table (see line SO). T his is a "delim ite r" 
to le t the loop know that we a re fin ished and that it 
sho uld now BEQ (branch if equa l to ze ro) to 
CO MPARE, li ne 270. 

Here we load the accum ula tor with the code 
letters and pu t them into the previously defi ned 
(l ine 11 0) sto rage area within our tables. T hi s time, 
rathe r than setting up a loop a nd a delimiter , we 
add the offset d irectl y to the labels: STORACE + I, 
STORACE + 3. At line 330 we aga in jump to sub­
routine in BASIC ROM which will input a single 
letter fro m the human and leave it in the accumu­
lato r , returning from the subroutine to line 340 . 
Here, we compare (C MP) thi s le tter in the accumu­
lato r with the first le tte r in the STORACE zone, a 
"P." I f the accumulator does not match "P," then 
the instruction in line 350 (BN E, branch if not 
eq ual) takes effect and the computer is throw n 
back to STA RT. If it was equal, we "fa ll th rough" 
to line 360 where the same compari son is do ne for 
"E." Any fa ilure of equa li ty causes a branch to 
START. If a ll three letters match , the instruction 
RTS (return fro m subro utine) pu ts us back in to 
BAS IC j ust beyond the SYS which threw us into 
the M.L. ro utine in the fi rst place. SYS is me rely a 
COSU B to M.L. subroutines . 

Program I: BASIC Loader 

1 00 REM S ECU RITY LOC 
- K BY RICHARD MA NSFIEL D 

11 0 POKE59468 ,1 4:PR I NT "{CL EAR} "; 
12 0 FORI=858T0920:READR:POKEI,R : NEX T 
13 0 REM SYS 86 7 
14 0 REM /ON - SCREE-

-N IN STRUCTIONS/ 
15 0 PRINT"{02 DOWN} {REV} !HI S I S -

-A SEC URITY LOCK " 
1 60 PRINT"[ 05 DOWN} FROM 858 TO 920 I N­

- YOUR MEMORY -
17 0 PR INT"I S A MACHINE LANGUAGE PROGR­

- AM WHICH 
180 PR INT" WIL L NOT ALLOW THE PROGRAM -

-TO PROCEED 
190 PR I NT"U NTIL THE WORD ' PET' I S TYP­

-E D . II 

200 PR INT 
210 PRINT"{DOWN}{05 RIGHT}THIS CAN BE ­

- USED TO INSURE THAT 
22 0 PR INT"A FILE OR DIARY IS PROTECTE­

- D FROM 
230 PR I NT"PRYING EYE S . 
240 PR I NT " IN ORDER TO DEMONST RATE -

-THI S ... -
250 PR I NT" S I MP LY EL IMINAT E THE REM 
260 PRINT"F ROM LINE 130 AND THEN TRY -

-T O RUN 
270 PRINT "THE PROGRAM I>/ IT HOUT TYP ING -

-I N ' PET' 
280 PRINT " {DOIVN}{16 RIGIIT }P RESS AN Y K­

- EY " 
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80 COLUMN GRAPHICS

O^wnod

The image on the screen was created

by the program below.

10 VISMEM; CLEAR
20 P»16G: Q=IQO

30 XP=144: XR=1.5*3.1415927

40 YP=56: YR=1: ZP»64

50 XF=XR/XP: ¥F=YP/YR: ZF=XR/ZP

60 FOR 2I=-Q TO Q-l ■

70 IF ZK-ZP OR ZI>ZP GOTO 150

80 ZT*ZI*XP/ZP: ZZ=ZI

90 XL=INT{.5+SQR{XP*XP-ZT*ZT))

100 FOR XI=-XL TO XL

110 XT=SQR(XI*XI+ZT*ZT)*XF: XX=XI

120 YY=(SIN{XT)-K4*SIN(3*XT))*YF

130 GOSUB 170

140 NEXT XI

150 NEXT Z2

160 STOP

170 Xl=XX+ZZ+P .

180 Y1=YY-ZZ+Q

190 GMODE IS MOVE XI,Yl: WRPIX

200 IF Yl=0 GOTO'220 .
210 GMODE 2; LINE X1,-¥1-1,X1,0

220 RETURN

vi W
V 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

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.

■
Micro Technology Unlimited

2806 Hillsborouqh Slreel

PO. Box 12106
Raleigh. NC 27605. USA.

I9I&! 833-1458

NOW 80 COLUMN PETS CAN HAVE MTU HIGH RESOLUTION GRAPHICS

10 VISMBM , CLEAR 
20 P=160, Q=100 
30 XP=144: XR~1.5*3.1415927 
40 YP=56 , YR=I, ZP·64 
50 XF=XR!XP , YF=YP!YR, ZF=XR!ZP 
60 FOR ZI'-Q TO Q- l 
70 IF. zr<- zp OR Z!>ZP GOTO 150 
80 zT=Zr*XPjZP: ZZ=ZI 
90 XL=INT(.5+SQR(XP*XP-ZT*ZT» 

100 FOR XI=-XL TO XL 
110 XT=SQR(XI*XI+ZT*ZT)*XF: XX=XI 
120 YY=(SIN(XT)+.4*SIN(3*XT}}*YF 
1)0 GOSUS 170 
140 NEXT Xl 
150 NEXT ZI 
160 STOP 
170 xl=XX+ZZ+P 
180 Yl=H-ZZ+Q 
190 GMODE 1: MOVE Xl,Yl: WRPIX 
200 IF Y1=0 GOTO · 220 
210 GMOOE 2: LINE Xl , Yl - l , Xl,O 
220 RETURN 
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290 GOSUB710

300 GETA$:IFA$=""THEN300

310 PRINT"{CLEAR}"

320 PRINT"{DOWN}{05 RIGHT}OF COURSE, ~

"THEN THEY COULD

330 PRINT"TYPE LIST, TO SEE YOUR PROG"

"RAM,

340 PRINT"AND NOTICE THAT SUSPICIOUS "

"SYS YOU'VE

350 PRINT"GOT AT THE BEGINING...AND T~

"HEN,

360 PRINT"WITH ENOUGH WORK, EXTRACT T~

"HE

370 PRINT"CODE WORD FROM THE DATA STA~

"TEMENTS.

380 PRINTOUT THE ACCOMPANYING ARTICL"

~E GOES

390 PRINT"FURTHER YET. _IT DEMONSTRAT"

"ES A WAY

400 PRINT"TO EVEN HIDE THE SYS STATEM"

"ENT FROM

410 PRINT"ANY LISTING OF THE PROGRAM."

420 PRINT"{DOWN} WHAT'S MORE, YOU C~

"AN GO STILL

430 PRINT"DEEPER INTO A PARANOIACS W~

"ONDERLAND.

440 PRINT"BY 'USING THIS LIST-PREVENTI"
"ON TRICK

450 PRINT"TO ELIMINATE ANY OTHER PART~

~S OF A

460 PRINT"PROGRAM FROM LISTINGS...INC"

"LUDING

470 PRINT"THE DATA STATEMENTS THEMSEL"

"VES.

480 PRINT"ANYBODY WHO CAN GET TO YOUR"

~ DIARY

490 PRINT"AFTER ALL THIS SECRECY IS S~

~O

500 PRINT"BRILLIANT THAT THEY DESERVE"

" TO

510 PRINT"READ ITI

520 PRINTSPC(19);"ANY KEY"

530 GETA$:IFA$=""THEN530

540 PRINT" {CLEAR} _SINCE 'PET' IS PE"

"RHAPS AN OBVIOUS

550 PRINT"CODE, YOU MAY USE ANY OTHER"

" 3 LETTERS

560 PRINT"BY POKEING DIFFERENT VALUES"

~ INTO ADDRS:

570 PRINT"882, 887, & 892. (A=65...Z~

~=90)

580 PRINT"{DOWN}nSPC(19);"ANY KEY"

590 GETAS:IFA$=""THEN590

600 PRINT"{CLEAR}{03 DOWN} ANOTHER"

~ USE WOULD BE TO LOCK

610 PRINT"UP YOUR £ET WHEN YOU ARE NO"

"T THERE.

620 PRINT"SIMPLY LEAVE THE SECURITY P~

-ROGRAM

630 PRINTnIN ITS LOCATION (NO PROGRAM"

" YOU WRITE

640 PRINTHWILL DISTURB IT, NOT EVEN T"

"YPING NEW)

650 PRINT"WHEN YOU WANT TO LOCK, JUST'

" TYPE SYS867

660 PRINT"(THE () ARE UNNECESSARY) AN'

~D WALK

670 PRINT"AWAY NOBODY CAN GET INTO '

"THE PROGRAM

680 PRINT"EXCEPT YOU.

690 PRINT"{DOWN} NOW, PLEASE REMOVE '

"THE REM FROM 130

695 PRINT"AND THEN RUN THE DEMONSTRAT'

"ION."

700 LIST 130:REM START/GRAP'

"HICS

710 FORI=337 67TO3 29 2 5STEP-4 0:POKEI,30'

~:POKEI+40,32:FORB=1TO95:NEXTB:NEX1

"TI

7 20 FORI=3 29 27TO3 2917STEP-1:POKEI,31:'

~POKEI+1,32:FORT=1TO2:NEXTT:NEXTI

73 0 FORI=32917TO32925:POKEI+1,31:POKE'

"I,32:FORT=1TO50:NEXTT:NEXTI:X=X+1'

740 IFX<3THEN720

750 POKEI,32

7 60 FORI=3 29 2 5TO3 37 67STEP4 0:POKEI,30:'

"POKEI-4 0,32:FORT=1TO100:NEXTT:NEX'

"TI

770 REM END/GRAP'

~HICS

780 RETURN

1000 DATA 67,79,68,69,63,0,0,0,0

1100 DATA 160,0,185,90,3,240,7,32,210'

",255,200

1200 DATA 76,101,3,169,80,141,96,3,16'

"9,69

1300 DATA 141,97,3,169,84,141,98,3,32'

",207

1400 DATA 255,205,96,3,208,219,32,207'

~,255

1500 DATA 205,97,3,208,211,32,207,255'

1600 DATA 205,98,3,208,203,96

READY.

Program 2: Memory Dump

035a

0362

036a

0372

037s

0382

038a

0392

43

00

20

50

03

ff

ff

ff

4f

a0

d2

8d

39

cd

cd

*H

00

ff

60

54

60

61

62

45

b9

c8

03

8d

03

03

03

3f

5a

4c

39

62

dO

dO

dO

00

03

65

45

03

db

d3

cb

00

f 0

03

8d

20

2 0

20

60

00

07

39

61

cf

cf

cf

58
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290 GOSUB710 
300 GETA$:IFA$=""THEN300 
310 PRI NT "[CLEAR } " 
320 PRINT"[DOWN}[05 RIGHT }OF COURSE , -

-THEN THEY COULD 
330 PRINT"TYPE LI ST, TO SEE YOUR PROG-

- RAM , --
340 PRINT"AND NOTICE THAT SUSPIC I OUS -

-SYS YOU'VE 
350 PRINT"GOT AT THE BEGINING ••• AND T­

-HEN , 
360 PRINT"WITH ENOUGH WORK, EXTRACT T­

- HE 
370 PRINT"C ODE WORD FR OM THE DATA STA­

-TEMENTS . 
380 PRI NT"BUT THE ACCOMPANYING ART I CL ­

-E GOES-
390 PRINT"FURTHER YET . IT DEMONSTRAT­

-ES A WAY 
400 PRINT "TO EVEN HIDE THE SYS STATEM­

-ENT FROM 
4 10 PRINT"ANY LISTING OF THE PROGRAM.-

420 PRINT"[DOWN} !HAT'S MORE , YOU C­
-A N GO STILL 

43 0 PRINT"DEEPER INTO A PARANOIAC'S W­
-OND ERLANQ 

440 PRI NT "BY US I NG THI S LI ST- PREVENTI­
- ON TRICK 

450 PRINT"TO ELIMINATE ANY OTHER PART­
-S OF A 

460 PRINT"PROGRAM FROM LI ST ING S ••• INC­
- LUDING 

470 PRINT"THE DA TA STAT EMEN TS THEMSEL­
- VES. 

480 PRI NT"ANYBODY WHO CAN GET TO YOUR ­
- DIARY-

490 PRINT"AFTER AL L THIS SECRECY IS S­
- 0 

500 PRINT"BRILLIANT THAT THEY DESERVE -
- TO 

510 PRi NT "READ IT! 
520 PRI NTSPC(19 );"ANY KEY" 
530 GETA$ : IFA$= ""THEN530 
540 PRINT" [CLEAR } SINCE' PET' I S PE­

-RHAP S AN OBVIOUS-
55 0 PRINT"CODE, YOU MAY USE ANY OTHER­

- 3 LETTERS 
56 0 PRINT" BY POKEING DIFFERENT VA LU ES­

- INTO ADDRS: 
570 PRINT" 882 , 887, & 892 . IA=65 • •• Z-

-=9 0) 
580 PRINT" [DOWN} "SPC( 19); "ANY KEY" 
590 GE TA$: IFA$= ""THEN 59 0 
600 PRINT" [CLEAR} [lJ3 DOWN} ANOTHER-

- USE WOULD BE TO LOCK 
610 PR INT"UP YO UR PET WHEN YOU ARE NO­

- T THERE. 
620 PRINT" S IMPLY LEAVE THE S ECURITY P­

-ROGRAM-
630 PRINT"IN ITS LOCATI ON INO PROGRAM­

- YOU WRITE 
640 PRINT"WILL DISTU RB IT, NOT EVEN T­

-YPI NG NEW) 

650 PRINT"WHEN YOU WANT TO LOCK, JUST­
- TYPE SY S867 

660 PRI NT" ITHE I) ARE UNNECESSARY) AN ­
- 0 WALK 

6 7 0 PRINT"AWAY • • • NOBODY CAN GET INTO -
-THE PROGRAM 

680 PRINT"EXCEPT YOU . 
690 PRINT"[DOWN} !OW, PLEASE REMOVE -

-THE REM FROM 130 
695 PRINT"AND THEN RUN THE DEMONSTRAT­

- I ON . II 

700 LIST 13 0:REM ------ START/GRAP -
- HICS ------

71 0 FORI=33767T032925STEP- 40:POKEI , 30 -
- :POKE I+ 40 , 32 : FORB=lT095:NEXTB : NEX -
-TI 

720 FORI=32927T032917STEP- 1:POKEI , 31:­
- POKEI+1,32:FORT=lT02:NEXTT:NEXTI 

730 FOR I=32 917T032925 :POKEI+1 , 31 :POKE­
-I,3 2 :FORT=lT05 0 : NEXTT:NEXTI:X=X+ 1-

740 IFX <3THEN720 
75 0 POKEI,32 
760 FORI=32925T033767STEP40:POKEI,30 : ­

-POKE I - 40,32:FORT=lT0100:NEXTT : NEX -
-TI 

77 0 RE M --- --- END/G RAP -
- HICS - --- - -

780 RETURN 
1000 DATA 67,79 , 68, 69 ,6 3 , 0,0,0,0 
11 00 DATA 16 0 , 0 ,1 85 ,9 0 ,3,24 0 , 7,32 ,21 0 -

-, 255 ,2 00 
1200 DATA 7 6 ,1 01,3,1 69 ,8 0 , 1 41 , 96 , 3 ,1 6 -

- 9,69 
13 00 DATA 141,97,3,169,84,141,98 , 3,32-

- , 207 
140 0 DATA 255,205,96,3,208 , 219,32 , 207-

-, 255 
1 500 DATA 205,97,3,208,211,32,207,255-

1600 DATA 205,98,3,208,203,96 
READY . 

Program 2: Memory Dump 

• 035a '13 'If '1'1 .lJ5 3f 00 • • 
• 036 2 00 a O 00 b9 5a 03 • • 
• 036a 20 d2 ff c8 'Ie 65 • • 
• 0372 50 8d 60 03 a9 '15 • • 
• 037a 03 a9 5'1 8d 62 03 • • 
• 0382 ff cd 60 03 dO db · . 
• 038a ff cd 61 03 dO d3 • • 
• 0392 ff c d 62 03 dO cb • • 

00 00 
fO 07 
03 a9 
8d 61 
20 cf 
20 c f 
20 cf 
60 58 



LABEL), Y (LABELX) LABEL + INDX-1

6502 Assembler/Editor

• APPLE

-> ATARI

PET

SYM

: 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

ionly resident 6502 Macro Assemblers available 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

ForAPPLE/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.

S49.95

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

VISA*

Eastern House Software
3239 Linda Drive PHONE ORDERS

Winston-Salem, N. C. 27106 USA (919) 924-2889

(Dealer Inquiries Invited) (919) 748-8446

.EN .BY .OS .BA

LETTER QUALITY WORD PROCESSOR PRINTER/TYPEWRITER
FOR APPLE, ATARI, COMMODORE, NEC

OLYMPIAES100

92 character electronic

keyboard

8 character buffer memory

Dual pitch. 10 and 12

17.5C.P.S.

All settings from keyboard

Auto, correction

Daisy type print mechanism

Cartridge ribbons

14 1 /8 inches writing line

1400 dealers nationwide

REN TEC ES

Installation in 15 minutes

using existing ES100

cables

CMOS logic for minimal

drain on ES100 power

supply

Hi or low true status bits

Accepts RS232 serial with
7 crystal controlled Baud

rates

Accepts Centronics parallel

interface

Selectable auto, line feed

$1495.00*TYPEWRITER& INTERFACE $295.00*INTERFACE

RENAISSANCE TECHNOLOGY'S PRODUCTS FOR ATARI

RENfllSSflNGE

TEEHN0LQGY

GQRPGftflTIGN
3347 VINCENT ROAD

PLEASANT HILL, CALIFORNIA 94523

(415)930-7707

Atari 850 to Diablo 1640/1650, 3 meter, serial cable

Atari 850 to Diablo 630. 3 meter, serial cable

Atari 850 to Epson 800, 3 meter, serial cable

Atari 850 to Anadex, 3 meter, serial cable

Atari 850 to Anadex, parallel cable

Atari Joy Stick Ports to Anadex. parallel cable

Atari 850 to Diablo 1640/1650, parallel cable

Atari Joy Stick Ports to Diablo 1640/1650, parallel cable

Atari 850 to Watanabe Miplot, parallel cable

Atari Joy Stick Ports to Watanabe Miplot, parallel cable

Atari 400 & 800 10-Key Accounting Pad

Atari 850 Parallel to Olympia ES100 Interface

Parallel Cable (required for above)

— DEALER INQUIRIES WELCOME

60.00

60.00

60.00

60.00

90.00

90.00

90.00

90.00

90.00

90.00

124.95

295.00

60.00

you buy that off -brand Assembl errrext Edi tor, note that EH S is t he only company that provides a 
of compatible ASMfTED 's f or the PET/ APPLE / ATARI /SYM/ KIM and other mi crocomputers . 

you make t he transi tion f rom one of these 6502-based microcomputers to another , you no longer 
to relearn peculiar Syntax's, pseudo ops , and commands. Not on ly that, EHS ASM/TEO 's are t he 
resident 6502 Macro A ssemblers avail iable and they have been available fo r seve ral years. Thus you 

be sure they work . Ou r A SMfTED's may cost a little more but do the ot hers provide these powerful 
Macros, Cond itional Assembl Search and Replace, or even up t o 31 characters per label? 

for our free detailed sheet. 

MACRO ASM/TED MAE ASM/ TED 

• For APPLE /A TAR I/PET/SYM /K IM • For A PPLE/A TA RI /PET 
• Other than ou r MAE, no ot her assemble r • T he most powerfu l ASMfTED 

is as powerful . • Macros/Conditional and Interact ive A ssembly 
• Macros/Conditiona l Assembly. • Extensive text ed iting features 
• Extensive text edi t ing fea tures • Long Labe ls 
• Long Labe ls • Cont ro l fi les 
• Oesigned for Cassette·based systems. • Designed fo r Disk·based Systems. 

LETTER QUALITY WORD PROCESSOR PRINTER/TYPEWRITER 
FOR APPLE, COMMODORE, NEC 

OLYM PIA ES100 
• 92 character electronic 

keyboard 
• 8 character buffer memory 
• Dual pitch. 10 and 12 
· '7 .5 C.P.S. 
• All settings from keyboard 
• Auto. correction 
• Daisy type print mechanism 
• Cartridge ribbons 
• 14 1/8 inches writing line 
• 1400 dealers nationwide 

3347 VINCENT ROAD 

• Installation in 15 minutes 
using existing ES100 
cables 

• CMOS logic for minimal 
drain on ES1QO power 
supply 

• Hi or low true status bits 
• Accepts RS232 serial with 

7 crystal controlled Baud 
rates 

• Accepts Centron ics parallel 
interface 

• Selectable auto. line feed 

$1495.00* TYPEWRITER & INTERFACE $295,00* INTERFACE 

RENAISSANCE TECHNOLOGY'S PRODUCTS FOR ATA RI 
Atari 850 to Diablo 1640/ 1650. 3 meter, seria l cable 
Atari 850 to Diablo 630, 3 meter. serial cable 
Atari 850 to Epson 800, 3 meter, serial cable 
Atari 850 to Anadex, 3 meter. serial cable 
Alari 850 to Anadex, parallel cable 
Atari Joy Stick Ports to Anadex. parallel cable 
Atari 850 10 Diablo 1640/ 1650. parallel cable 
Atari Joy Slick Ports to Diablo 1640/ 1650. parallel cable 
Atari 850 to Watanabe Miplot, paralle l cable 
Atari Joy Stick Ports to Watanabe Miplol. parallel cable 

Atari 400 & 800 1 O-Key Accounting Pad 

60.00 
60.00 
60.00 
60.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 

PLEASANT HILL. CALI FORNIA 94523 
(415) 930-7707 

Atari 850 Parallel to Olympia ES100 Interface 
Parailel Cable (required for above) 

124.95 
295.00 

60.00 

-----DEALER INQUIRIES WELCOME - ---
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0373

0376

0378

037b

037d

0 38 0

0383

0386

0388

038b

038e

0390

0393

0396

0398

8d

39

8d

39

8d

20

cd

dO

20

cd

dO

20

cd

dO

60

60

45

61

54

62

cf

60

db

cf

61

d3

cf

62

cb

03

03

03

ff

03

ff

03

ff

03

sta

Id3

sta

Ida

sta

Jsr

CMp

bne

CMp

bne

jsr

CMP

bne

rts

$0360

#$45

$0361

*$54

$0362

$ffcf

$0360

$0363

*ffcf

$0361

$0363

$ffef

$0362

$0363

October. 1981. Issue 17

Program 3: Disassembly

035a

0 35b

035c

035d

035f

0360

0361

0 362

0363

0 365

0 368

036a

036d

036e

0 371

43

4f

44

45

00

00

00

00

aO

b9

fO

20

c8

4 c

a9

3f

00

5a

07

d2

65

50

03

ff

03

eor $3f

brk

brk

brk

brk

ldy *$0 0

Ida $ 0 35a

beq $0371

jsr $ffd2

iny

Jmp $0365

Ida *$50

Program 4: Assembler Source Code

035A- 43

035D- 45

0360-

4F 44

3F 00

0363- A0

0365- B9

0368- FO

036A- 20

036D- C8

Q36E- 4C

0371- A9

0373- 8D

0376- A9

037B- 8D

037B- A9

037D- 8D

0380- 20

0383- CD

0386- DO

0388- 20

03BB- CD

038E- DO

0390- 20

0393- CD

0396- DO

0398- 60

ENDPASS

00

5A 03

07

D2 FF

65 03

50

60 03

45

61 03

54

62 03

CF FF

60 03

D£:

CF FF

61 03

D3

CF FF

62 03

CE:

0010

0020

0030

0040

0050

0060

0070

0080

0090

0100

0110

0120

0130

0140

0150

0160

0170

0180

0190

0200

0210

0220

0230

0240

0250

0260

0270

0280

0290

0300

0310

0320

0330

0340

0350

0360

0370

0380

0390

0400

0410

0420

0430

SECURITY LOCK ASSEMBLY — MAE

.BA 858

.OS

JSTART ASSEMBLY AT ADDRESS

;PUT ASSEMBLED CODE THERE.

TEXT

TABLES

.BY 'CODE?' 0 JDEFINE TEXT

SENDCHAR .DE $FFD2

FINDCHAR .DE $FFCF

STORAGE .DS 3

joutput character

;get character input

******* START OF INSTRUCTIONS xxxxxxx

;*** INITIALIZATION #♦♦

START LOY *0

LOOP LDA TEXT,Y

BEQ COMPARE

JSR SENDCHAR

INY

JMP LOOP

t

',*** SUBROUTINE ***

COMPARE LDA **50

STA STORAGE

LDA **45

STA STORAGE+1

LDA *$54

STA STORAGE+2

JSR FINDCHAR

CMP STORAGE

BNE START

JSR FINDCHAR

CMP STORAGE+1

BNE START

JSR FINDCHAR

CMP STORAGE+2

BNE START

RTS

.EN

(INITIALIZE COUNTER

(GET A LETTER

}IF ZERO, TEXT FINISHED

JPRINT ON SCREEN

(INCREASE COUNTER

JGET NEXT CHARACTER

JPUT "P" INTO STORAGE

J "T"

;get a character from huma

;is it a Mp" ?

;no? start over again

jis it an "e" ?

(correct! goto basic.

;end of assembly
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Program 3: Disassembly 
8d 60 03 0373 

0376 
0378 
03 7b 
037d 
0380 20 
03B3 cd 
03B6 dO 
03BB 20 

sta $0360 
Ida *$'15 
sta $0361 
Ida *$5'1 
sta $036 2 
jsr $ffcf 
CMP $0360 
bne $0363 
jsr $ffcf 
CMP $0361 
bne $0363 
jsr $ffcf 
CMP $0362 
bne $036 3 
rts 

035a '13 
035b 'If 
035c '1'1 
035d '15 3f 
035f 00 
0360 00 
0361 00 
0362 00 
0363 aD 00 
0365 b9 5a 03 
036B fO 07 
036a 20 d2 ff 
036d c8 
036e 'Ie 65 03 
0371 a9 50 

??? 
??? 
??? 
eor $3f 
brk 
brk 
brk 
brk 
Id~ 1$00 
Ida $035a,~ 
beq $0371 
jsr $ffd2 
inl:! 
jMP $0365 
Ida 1$50 

a9 45 
8d 61 03 
a9 5'1 
8d 62 03 

ff 
03 

cd 
dO 

03Bb 
038e 
0390 20 
0393 cd 
0396 dO 
0398 60 

cf 
60 
db 
cf ff 
61 03 
d3 
cf ft' 
62 03 
cb 

Program 4: Assembler Source Code 

035A- '13 'IF '1'1 
0350- '15 3F 00 

0360-

0363- AO 00 
0365-- E:9 5A 03 
0368- FO 07 
036A- 20 02 FF 
0360- C8 
036E- 'IC 65 03 

0371 - A9 50 
0373- 80 60 03 
0376 - A9 '15 
0378- 80 61 03 
037B- A9 5'1 
0370- 80 62 03 
0380- 20 CF FF 
0383- CD 60 03 
0386- 00 DE: 
0388- 20 CF FF 
038B- CD 61 03 
038E- 00 03 
0390- 20 CF FF 
0393 - CD 62 03 
0396- DO CB 
0398- 60 

ENDF'ASS 

0010 -------- SECURITY LOCK ASSEMBLY -- MAE ----------

• E:A 858 
.OS 

TAB L E S 

;START ASSEMBLY AT ADDRESS 
;F'UT ASSEMBLED CODE THERE. 

0020 
0030 
00'10 
0050 
0060 
0070 
0080 TEXT .BY ' CODE?' 0 ;DEFINE TEXT 

0090 SENDCHAR 
01 00 FINDCHAR 
0110 STORAGE 
0120 
0130 

.DE $FFD2 

.DE SFFCF 

.DS 3 

;OUTF'UT CHARACTER 
;GET CHARACTER INF'UT 

01'10 
0150 
0160 
0170 
0180 
0190 
0200 

XXXXXXX START OF INSTRUCTIONS XXXXXXX 
; 
;ttt INITIALIZATION tt* 

0210 
022 0 
0230 

START 
LOOF' 

02'10 ; 

LOY 
LDA 
BEll 
JSR 
INY 
JMF' 

to 
TEXT,Y 
COMF'ARE 
SENDCHAR 

LOOF' 

0250 ;ttt SUBROUTINE ttt 
0260 
0270 COMF'ARE 
0280 
0290 
0300 
0310 
0320 
0330 
03'10 
0350 
0360 
0370 
0380 
0390 
0'100 
0'110 
0-420 
0'130 

LOA U50 
STA STORAGE 
LOA U'I5 
STA STORAGE+l 
LOA U5'1 
STA STORAGE+2 
JSR FINDCHAR 
CMF' STORAGE 
BNE START 
JSR FINDCHAR 
CMF' STORAGE+l 
BNE START 
JSR FINDCHAR 
CMF' STORAGE+2 
E:NE START 
RTS 
.EN 

;INITIALIZE COUNTER 
; GE T A LETTER 
;IF ZERO, TE XT FINISHED 
;F'RINT ON SCREEN 
;INCREASE COUNTER 
;GET NEXT CHARACTER 

;F'UT "F''' INTO STORAGE 

IIE" 

"T" 

;GET A CHARACTER FROM HUMA 
;15 IT A "P"? 
;NO? START OVER AGAIN 

;r5 IT AN liE" ? 

;CORRECT! GOTO BASIC. 
;END OF ASSEMBLY a 



EPROM

PROGRAMMER

KITS
Shown assembled EPROM nol included.

ri

For single supply 2516. 2716 & 2758 EPROMS. Verify erased.

Program - entire or partial. Auto verify alter programming.

Transfer contents to RAM for modifying or duplicating.

Select Documenlalion lor Use with:

6502 6820 PIA or 6522 VIA

6800 6820 PIA

6809 6820 PIA

8080/8085/Z80 8255 PPl

Documentation includes schematic, instructions for construction,

check-out and use, and software listing for specified MPU.

Complete kit of parts (includes

Welcon 24 pin ZIF socket) S 39.95

Bare PC board and Documentation $ 15.00

Software listings for additional MPUs

(with purchase of Kit or PC board) S 5.00

Ordering Specify MPU AQ0 SI far postage S handling Overseas add 12 An;

residents aOO 5=n sales tax Check or Money Ordpis for SU S Phone o'ders

snip C O D 602-839-8902

Micro Technical Products
814W.KeatingAve.,Dept.M • Mesa.Arizona85202

NEED MORE MEMORY?
32K BYTE DYNAMIC RAM & ROM EXPANSION BOARD

Expand feur 4K 8K PET

SYM. KIM AIM -65 to 32K

Easily connected to your computer

wa the expansion connector

Build huge and complex programs1

Need 64K ol RAM' Buy two hoards.

on board configuralion circuitry will
allow you to expand to 64K easily1

New dynamic RAM technology brings
you moie memory in less space and

at a lower cost1

RAM CftipB are upgraded compatitilr
with (he new 6-1K HAM chips tor

future expansion'

Operates on *5 volts only supplied

from your computer power supply no
an board generators to go had

Requires A I 0T less power lhan static
RAM'

Has 'nil invisible refresh operalion

does not interfere with processor

operation

Fully bufleted DATA BUSS

5 on fioaid sockets for 2716/2732

iZKMKitypeEPROMS addressable

anywhere

Great lor designing a two board

computei system. ICPU I.'O-RAM

ROM i

Oihei specifications

Disable any 4K block ol RAM (or I/O

place RAM above or below 8000 HEX

KlM-J BUSS COMPATIBLE FOR CARD

RACKS Adapter cables iivailaole lor
non tack use

All these features on a 6 x 4 51 3oatd'

ASSEMBLED & TESTED BOARDS—GUARANTEED FOR 6 MONTHS

PURCHASE PRICE IS FULLY REFUNDABLE IF RETURNED

UNDAMAGED WITHIN 14 DAYS

List Price - S289.88

Introductory Price — $269.88

Include $2.00 for S&H — Allow 4 weeks for delivery

Full informative documentation included with all our products

CO D. Orders Accepted (702) 361-6331 Mail Order Only

<j\\\k
COMPUTER INNOVATtONS

/ 1516 E. Tropicana. Suite 7A

Las Vegas. Nevada 89109

OCTOBER

SUPER
SAVERS

Verbatim

Diskettes
* "Datalife" series

' 40 track tested

* 5V4*\ soft sector

* Single sided,

double density

* Built-in hub rings

* For Applef TRS-80?

Atari®

Cat No. 1147 $29/box(10)

Lexicon LX-11
Acoustic Modem

Now is the time to get that modem

you've been wanting. The LEX-11

acoustic modem operates at 300 baud

with originate, answer, test modes

and full or half duplex selection and

power and ready indicators.

Cat No. 2930 $119.95

How to Order

Mention this ad and we pay UPS

ground shipping & handling, (USA

only). Pay by check, M.O., Visa, M/C

or COD. (COD's $1.40 addl.) Write or

phone TODAY! Offer expires Nov. 1,

1981.

Send for our FREE catalogue. Page

after page of hardware and software

products for your Apple® Atari®and

TRS-80?

ELECTRONICS
(formerly Hobbyworld Electronics)

19511 Business Center Dr.,

Dept. G10

Northridge, CA 91324

(800) 423-5387 (Outside Calif.)

(213) 886-9200 (In Calif.)

EPROM 
PROGRAMMER 

KITS 
Show n ilS5emb'ed EPROM nOI Included 

;' ~¥ _J ra 
;l1l ll1w.,er ·" 

. ---

For single supply 251 6, 2716 & 2758 EPROMS. Ver il y erased . 
Prog ram · enUre o r parlial. Auto verify after programming. 
Transfer contents to RAM lor modifying o r duplicaling. 

Select Documentation lor: Use with : 
6502 6820 PIA or 6522 VIA 
6800 6820 PIA 
6809 6820 PI A 

aDeO/BOBS/ZeO 8255 PPI 
Documentat ion includes schematic, instruct ions for construction. 
check-Qui and use. and software list ing lor speci fied MPU. 

Complete kit 01 part s (includes 
Wei eon 24 pin llF soc ket) .... . ...... $ 39.95 

Bare PC board and Documen tation ... . ... ..... S 15.00 
Soft ware listings lo r additional MPUs 

(with purchase of Kit or PC boa rd) .. .......... S 5.00 
Olde""g SpecIfy MPU Add Sf lor posrage /I. nandl.n\! Oversen add S2 Aliz 

res .dents add !'I ' sales la. Checlo. or Money Orders 10< SU S pnone orders 
sn.p COO 602-839·8902 

Micro Technical Products 
814 W. Keating Ave., Dept . M • Mesa. Ar izona 85202 

NEED MORE MEMORY? 
32K BYTE DYNAMIC RAM & ROM EXPANSION BOARD 

Expand 'b.lr 4K18K PET 
SYM/ KIM /AIM -65 to 32K 

• Easily connecled 10 your computer 
vIa Ille e~panS Ion connector 

• BUild huge and com pie. programs' 
• Need 64K 01 RAM' Buy 11'.'0 boaHls 

on board conll!lur at,on Cucul tr y will 
allow you to expand 10 6~K easily I 

• New dynamiC RAM lechnology brings 
you mOle memory rn less space and 
at a lower COSI' 

• RA M cllips are upgrJded compa trbie 
IYITh Ihe new!).lK RAM chips 101 
luture expanSion' 

• Oper ales on - 5 '/0115 only supplied 
hom yoU! compulel po".,er supply no 
on board gcneia lors 10 go Ilad 

• Requlles A LOT less po weI Ihan sialiC 
RAM' 

• Has lull rnvlSIble refresh opeiaHon 
does noT rn~er l ere wlTII processor 
opelahOI1 

• Fully bu1icrcd DATA IIUSS 
• 5 on board sockets 101 27 t612732 

ttK/4Kl lype EPROMS addressable 
anywhele 

• Gleal tOI deslgnmg a 1 .... 0 board 
computCI s'fstem lCPU 110· RAM 
ROMI 

• Olhet spec.hcallollS 
Disable any JK bloc" 01 RAM tOI 110 
place RA M above or below 8000 HEX 
KI M·J BUSS COMPATIBLE FOR CARD 
RACKS Maplel cables available 101 
non tack use 

• All these lealures on a 6 x 4 5- Cloatd' 

ASS EMBLED & TESTE D BOARDS- GUARAN TEED FOR 6 MONTHS 
PURCHASE PRICE IS FULLY REF UNDABLE IF RETURNED 

UNDAM AG ED WITHIN 14 DAYS 

list Pr;ce - $289.88 
Introd uctory Price - S269.88 

Include S2.00 lor S&H - Allow 4 weeks for delivery 

Fu ll InformaTIve documentat ion Included wll h all ou r products 
C.O D. Orders Accepted (702) 361-633 1 Ma ti Order Only 

~~"T~"I'\"f 
I "'.II "'.Ill I\" 
COMPU TER INN OVATIONS 

1516 E. Troplcana. Sulle 7A 
l as Vegas . Nevada 89109 

OCTOBER 
SUPER 

SAVERS 
Verbatim 
Diskettes~ 
• "Oatalife" series 
• 40 track tested 
• 51,4", soft sector 
• Single sided, 

double density 
• Built-in hub rings'L....::~~~'!!!!!:rpJ 
• For Apple~ TRS-80 ~ 

Atari® 
Cat No. 1147 $29/box(10) 

Lexicon LX-II 
Acoustic Modem 
Now is the time to get that modem 
you've been wanting. The LEX-11 
acoustic modem operates at 300 baud 
with originate, answer, test modes 
and full or half duplex selection and 
power and ready indicators. 
Cat No . 2930 $119.95 

How to Order 
Mention this ad and we pay UPS 
ground shipping & handling, (USA 
only). Pay by check, M.O., Visa, M / C 
or COD. (COD's $1.40 addl.) Write or 
phone TODAY! Offer expires Nov. I, 
1981. 

Send for our FREE catalogue. Page 
after page of hardware and software 
products for your Apple~ Atari®and 
TRS-80~ 

[}={J1JjfJJELEC~ON/cS 
(formerly H obbyworld Electronics) 

19511 Business Center Dr., 
Dept. 610 

Northridge,CA 91324 

(800) 423-5387 (Outside Calif.) 
(213) 886-9200 (In Calif.) 



HUNTIN«GT€N CCMPUTIN'S
PROGRAMS LISTED BELOW ARE ON DISK:

19
Ti
IS
Ti

Ti
IS
Ti
IS
Ti
IS
Ti
IS

Ti

Ti

Ti
IS

0
Q
0
0

Ti
0

Ccpual

The Linguist

Serendipity Grade Book

Oynacomp s Teacher Pel

S H

EDUCATION

Arithmetic 549 95 no-

540 00 now

5169 00 n,

S14 95 n,

529 95 m
French Hangman £29 95 n.

Clock iHaniey) $29 95 n.

Or Daley s Software Library 579 95 ™

Physics I 524 00 n-

J&S Chemistry ji50 00 n,

J&S Chemistry.'Bioiogy Demo

Cook s Touch Typing 5ls 95 m

Mastenype £34 95 ™

Compak Math Grade Dy Concept $495 ni

Statistics (EOu-Ware) 529 95 ™

Algebra I (Edu-Ware) 539 95 n.

Microsoft Typing 519 95 n.

Basic Tutor i-B leach] $32 00 n.

Mill ken Math Sequences S45Q 00 n<

Compupoem

The Learning System SI 50 00 n<

Snake Eggs II $24 95 n.

Android Nim $24 95 n.

Hartley Cass Control Device... 579 95 m

Atoa-Bilmguai Reader $29 95 n.

EAI Cril-cal Reading $39 95 n.

EAI Reading Comprehension $39 95 n.

Chemistry (Ed Coursewarei $32 00 n,
American History $32 00 m

Spelling (EO Courseware) £32 00™
Astronomy $32 00 n,

Biology $32 00 n,

Statistics 3 0 529 95 «

Compg-Read 3 0 $29 95 n,

ESP
Compu-Malh Decimals £39 95 n

Compu-Math Fractions £39 95 m

Prescriptive Math (Hartley) S79 95 ™

Word Search (Hanley I £u 95 m
Letter Recognition S1995 n.

Spelling Bee |ECu-Ware] 529 95 n.

Dracula iPendulum Press) £34 95 o.
Moby Dick (Pendulum Press) S34 95 n.

i Press I

UTILITIES

S34 95

$23 95.

Time Machine (Pendulum Press) S34 95 n.

Biack Beauty (Pend

PDI Analogies
UTILITIES

VisicaicUiility »3 ,. 5129 95
Program Line Editor $40 00 ™

SuperKram 51?60On<

Super Disk Copy III $30 00 m

Hayden AS Compiler 5200 00 nt
E*pediterll 599 95™

Pascal Programmer $125 00 m

S-C Assembler II (V 4 0) £55 00 m

Verscaic SiOOOOn-

Ouickirace £35 00™

Tiny Pascal iProgrammal $49 95 m

Tiny Pascal Plus ■ (Abacus) $50 00 m

Apple Cillm $29 95 m
Micro Apple 1 line! Book) S24 95 n.

Pascal Graphics Ed.lor £114 95 n<

P L E m ROM $60 00 m

Disk Finer £28 95 m

Super Sound $16 95 ™
Memory Management System 539 95 m

Super Disk Copy (Sensible! 529 95 m
Disk Recovery £29 95 ni

Multi Disk Catalog $24 95 ™

Double Oos Plus 524 95 ™
Aplus £24 95 ™

DiSkOigamzei £24 95 m

OuiCkloader $24 95 «

Apple Doc =3J 95 ™
Z-feim 599 95 n,
Ace =29 95 n,

Co Op Complele Graphics Sys $59 95 n.

P-L'Sp Interpret' iPegasySl 599 95 n.

Lisa H9 95 »
AppleFonn iPrDQr.immaj .■'■ ■ '5 n

WORD PROCESSORS

Apple Writer

Magic W.noow =100 00 n
Easy Wnler Professional 5250 00 "
Letter Perieci $t50 00n
Super Texl 5i5OOOn

Superscribe =^9 95 "
Aople Pie (All VersionSI ;!29 9^ n
E.ecut.veSecretary 525000 «

Apple WordStar ia759?'1
Heb'ew II

$44.99

533.99

$1«3.S9

J12.**

si*.n

$a*.99

$11.40

$139.99

$s.eo

SIS.39

$33.99

SI (<■•>•)

420.7»

HO5.M

(13.95

$137.49

$21.19

$31.19

$71.93

$33.39

$33.99

$33.99

$21.79

538.79

$31.79

S1B.T9

$a«.79

$33.39

$33.39

512.69

$33.69

$33.19

$71.99

',13.49

$17.99

$39.39

$39.69

$29.49

539.69

$29.*9

$20.29

$99.99

$34.99

$143.39

$35.19

$139.00

$84.99

$104.19

546.69

S84.99

539.69

541.39

$43.49

$23.39

$23.99

$97.t9

$30.99

$24.39

$14.39

$33.fl9

£23.39

$23.39

$21.19

$21.19

$11.19

$11.19

$31.19

$29.39

$84.99

$23.39

530.89

$•9.89

$42.39

$42.39

$43.99

$•4.99

$219.0«

$137.49

$137.49

$110.39

$99.99

$313.49

SIMM

$30.99

$13.39

GAMES

Hi-Res Soccer 529 95

Apple-Oids S29 95

Wursl of Huniington Computing

Gobbler .. S24 95

Ultima 539 95
Autooahn £29 95

Battle Cruiser Action S44 95

Gorgon

Super Stellar TreK

Helllire Warrior

Gamma Goblins
Mission Asteroid

Wizardry

Star Mines

Warp Factor

$39 95

$39 95

$39 95
£29 95

$19 95

S49 95

£29 95

$39 95

Microsoft Adventure 529 95

Wizard ana the Princess $32 95
Flight Simulator $34 95

Odyssey $29 95
Sargonll $34 95

Space Eggs $29 95

Hi-Res Cnboage $24 95

Lords of Karma (cass ) £20 00

Oh Shoot
ABM $24 95

Computer Conflict £39 95

Computer Air Combat £59 95
Temple of Apshai $39 95

Zork £39 95
All Nibble Software

Robot Wars S39 95

Cranston Manor £34 95

Dragons Eye .£24 95

Computer Acquire S20 00
Twala s Last Redoubt .S29 95
Snoggle £24 95
Alien Ram £24 95

Alien Typhoon £24 95

Raster Blaster £29 95

3-D Skiing $24 95

Creature Venlure S24 95
Galaxy Space War I . £39 95

Hodgepodge ...S23 95

Meteoroids m Space ... . . .$19 95
Dragon Fire 549 95

PooTi 5 S34 95
Orbilron $29 95

Galactic Attack S29 95

Swordlhrust I $29 95
Swordlhrustll $24 95
Swordlhrustlll $24 95
Enchanted Island-Atlantis $21 95

Original Adventure S24.95
Mad Venture £24 95

Crown otArthane S35 00
Orbilron £29 95

Pulsar II £29 95

Sneakers $29 95
Invasion Foice S23 95
Wizards Mountain 51695

Kavesof Karkhan £49 95

I F SixMicraSlories SK 95
Milestones £1995

Inlerno £29 95
A2-3D/A Saturn Navigator $24 95

Black Hole . £18 95
The Shattered Alliance $59 95
Space Warrior iBroderbundj $24 95

OOTopOS £32 95
Monty Plays Scrabble £39 95
Poker Tournament $20 95

Siar Thief $29 95
Apple Panic £29 95

o- $15.3*

,- $15.1*

$!•.•*

o» $11.1*

aw $33.1*

ow $19.1*

o* $».1*

o» $33.**

'<- $33.1*

o- $11.9*

□■• $13.3*

o- $tT.9*

aw $J1.49

o» $15.1*

am $33.**

am $15.3*

am $11.9*

am 539.49

em $23.3*

o- $29.«*

o- $15.3*

o- $11.1*

o» $1*.**

am $1*.**

om $11.1*

ow $35.9*

am $31.9*

ow $33.B*

o» $33.9*

13%aff Hat

ow $33.9*

o» $19.**

ow $11.1*

o- SI 6-99

.■- $23.39
o- $11.19

o- $11.19

o- $11.1*

o- $15.3*

ow $11.1*

o» $21.1*

o* 533.99

o» $21.19
D. $16.99

a* $42.49

o» $29.49

a» $33.39

a. $23.39

a. $13.39

om $11.1*

•am $11.1*

o- $1S.S*

aw $11.1*

w $21.1*

:. $19.**

:» $15.39

■o- $33.3*

■o- $33.3*

iOH $30.3*

,am $14.39

iaw $42.39

<aw $12.»9

»« $23.1*

,.. $21.1*

„„ $16.0*

„» $30.99

o» $31.19

o- $37.99

am 533.B9

o- $17.7*

o» $13.3*

ow $33.39

VISIDEX
List $200.00

now $139.00
(Offer expires 12-30-81)

Porttoi'O Master
Market Chaner

Dowlog lor Markel Chane

Invesirrent Decisions

Slock Tracker

Stock Tracker (Auto Ver )

STOCK PROGRAMS

£75 00 no- $43.6*

£129 95 no» $110.3*

$99 95 now $•*.**

$99 95 no- 5U.M

:■..:-: >». $i*u*

$300 00 now $154.**

BUSINESS APPLICATIONS

Invoice Factory (Special) S20000no- $149.OO

Regression Trend Analysis £26 95 now J3l.«»

Multiple Regression $29 95 no* 531.39

Microsoft Fortran £20000no» $14S.*9

Microsoft Cobof-eO $750 00 nom $637.49

Business Pac 100 £99 95 now $«4.**
Desktop Plan II £200 00 now $1**.**

Visicaic3 3Special $200 00 now $i«9.o©

Visiplol S179 95™. S131.C9

Visitrend/Vi5iplot S259 95 now $110.1*
Visiterm SI49 95 now $117.1*

Complele Mailing lAvam-GarrJe) $59 95 now $50.**
DBMaSter $229 95 now $194.39

PFS $95 00 now $M.»*
PFS Report S95 00 no- $««.**
Data Factory £150 00 no- $114.00

Thinker £495 00 now $410.49

Request £225 00 no* $191.1*

SuperKram $175 00 no- $!«•..*

ASCI! Eipress $99 95 no- $*4-9*

BPI Accounts Receivable S395 00 now $333.49
BPI General Ledger S395 00 no- $113.4*
The Mail Room S29 95 no- $13.3*

Continental General Ledger £250 00 now 5313-49

Coni Accounts Receivable $250 00™ $aia.49

Com Accounts Payable $250 00 now $111,49

Continental Payroll $250 00 now $111.49

Broderbund Payroll £395 00 now $333.**

Informer II £49 95 no- $41-4*
Creative Financing
Real Estate Analyzer

Accounting Assistant |cass )

Spoil Slar
Muse Form Letter

Properly Management Sysie...

PERSONAL/HOME

Interlude (disk) 519 95 now

Handwriting Analysis . ... S19.95 now
Decision Master £29 95 now

The Correspondent S44 95 now

Diet Planning $24 95 now

Wm at the Races $39 95 now

Pro Football (SDLl £26 95 now

College Football tSDL| $26 95 now
Grocery Ltst $19 95 now

Financial Management System II $39 95 no-

Crealivily Tool Box $44 95 no-

Home Money Mmdei ■ £34 95ro-

MISCELLANEOUS

Memo'e* Disks 10t«c$14.**

Verbatim Datahfe-piam w/hubs 10#«r$17.**

Dysans 10«w$49.*9

Flipsorl Bo< $1*.B»

Scoich Disk Cleaner £29 95 now $14.99
E-Z Port S24 94 now $11.19

Atari TRS-80/Pel Wrif t*f !■<■■ ■■■<!—

HARDWARE

5375 00 io- $299.00

£49 95
5150 00

$150 00

S7 95

£250 00

5100 00

$225 00

$41-4*
>. $117.4*

■o- 127.49

o- $4.«*

ow 5513.4*

ow $M.99

.- $191.1*

$14.99

$1*.**

$23.39

$34.19

$21.19

$33.49

$22.49

$22.49

$14.49

$33.49

$34.19

$39.**

DC HayesMicromodem

DC Hayes Smart Modem 5279 00 no-

MX-eOPrmter/Caole/Card 5755 00 no-
MX 80 Replacement Head $39 00 now

MX-iOOFTwiihGraftraji 5995 00 now

MX SOFT wilh Graftrai 5795 00 now

460G Paper Tiger £1094 00 now

560G Paper Tiger 51394 00

Tiger Trax S16 95

Mark V DOS Bool Switch $24 95

Z-80 SoHcarrj $395.00

E«pansion Chassis 5795 00
Ml Comp Music Sysiem 5545 00
Versawnier 5249 00

NEC12 GreenonBlack 526000

Vido>80-COi 5350 00

Vide» Switchpiate 519 95
Andromeda 16K Ram Eipansion $199

Microsoft 16K Ram E*pansion £195 00 ....

Centronics 739 C
LazerlRev 6or7| $6995

KeyboardPius S'1900

TG Joystick £59 95
TG Game Paddies 539 95
M.mco Joystick $59 95
Paymar LCARev 7

$249.00

5573.00

$14.99

$799.00

$449.00

$961.9*

1223.OO

$13.23

$21.1*

$199.00

$673.00

$479.OO

$219.00

$239.00

S299.M

$17.9*

$179.0O

$ 149.OO

lltorPr.ce

$3S.**

$99.99

$30.49

$33.49

$34.99

$29.49

Call TOM-Free 800-344-41 I 1 (Outside California)

i!

0
!»
0
SI
0
9
B
SI
0
9
0
S
0

0
a
0
s
0
SI
0

0

0
si
0
si
0

0
SI
0

0
9

19 HUNTINCTON COMPUTING
IB Posl OfflCe Box 787
' ^ Corcoran California 93212

■5 Order by Phone 800-344-4111

i

SUPER DISCOUNTS VISA
We take MasterCard or VISA (Include card

# and expiration date] California residenis

add 6°t tax Include 52 00 for postage

Foreign and hardware exlra Send for free

catalog Prices subject to change

In California (209) 992-5411

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I ~ 
~ IHIUNlrIIN'(;lr'()N 'C'()~\IJ)IUlrIINI(; I 
I ~ 
I~~~~~~~~~ PROGRAMS LISTED BELOW ARE ON DISK : ~~~~~~~~1iI1I!1 

I EDUCATION GAMES STOC K PROGRA.MS I 
CompU Matn Afllnmellc 54995 ...... $M.." H,-Res Soccer S29 95 no... $25.2' POrtfOlIO Master 57500 ...... $63 •• ' 
Tr>el,nguiSl 504000 ...... $.3.3." Apple·Q,os $2995 ....... ,25.3' Market Cha rter 5 12995 _ " 1 •• 3' 

~ 
5e'en(l,pay Grace Booli. 516900 no .. $l~.S' Wurst 01 Hunting ton Computing . . . .. ",." Dowlog tor Malkel Cnaner 59995 ..... ...." I r:.. Oynacomps Teacne, Pel 51495 ....... $12 •• ' GObbler 524 9S no... $21 .1. InvestrrentOeclSlOns 59995 ....... ...... ~ 

• Spanish Hangman S29 95 ...,... 12.... Ultima SJ995 no... $33'" Srock Tracker 5190 00 ..... " .'A' 
I 

French Hangman S29 95 - '2.... AutoOann S29 9S -- $25.3' SIOC!!. Tracker {Auto lIer) S300 00 ....... '2S4." ~ 
ClOck (Hanleyt S29 95 no.. 12.... BaWe Cruiser AChon SJ4 9S 110'" tH.I' BUSINESS APPUCATIONS 
Dr Daley s Software LIDrary 57995 ....... $..... Gorgon SJ995 ""'" $~~ ... InVOice Factory (Special) 5200 00 _ $, ...... 

~ 
PhySICS I S2400....... $2, .... , Super Stellar Trck SJ995 1>0'" $~~... Regrcss.on Trena Anal ~ s,s 52695 "".. ,22'" I 

r:.I J&S Cnemlstry 5150 00 ....... "~ • • " HeUflre Wamor SJ995 ""'" ,~~... Mufhple RegreSSion 52995 _ '25.~' 
• J&S Chemistry / BIOlogy Demo 1S.00 Gamma Goblins S29 95 ""'" $2'.~' Mlooson Fortran 5200 00 _ $ 1.5 .• ' 

Cook s Toucn Typong 51495....... $I:lA' MISSIOn ASIelOl(I S19 95 _ ",.... MlCloson Cobol.SO 5150 00 ..... ,.A. ~ 

I Maslenype S34 95....... $2' •• ' W S4 - ~ i 
Compak Matn GrBOeoyConceDl $495 .... '" ""',A. St~ra~:res ~ ~5 now $4'2:~: 8usifless Pac 100 S99 95 - . _, ••. "" 
Statostocs (Eau'Ware) S29 95 110", $2S.2' 5 now Dcsklop Plan U 5200 00 _ 

~ 
AIgebra 1 (Eou·Ware) SJ995 ""... $U." Warp Fac!or SJ9 95 no... $~~." V,s,calc 3 3 Special 5200 00 ...... $ 1"'." I r:.I MlcrosonT"OInn .. MICfOSOn AclI'enture 52995 _ $2S.2' VIslplOI 517995 _ $ 152 .. . 

• BasIC TUIO,' 1.JJieacn) ~ ~:: :!::7' ... IIzard anO tile Pflncess SJ2 95 now $2 • . " V,Slirend /VISIOIOt 52S9 95 _ $ 22 ... ' 

I 
Mdhken Math SeQuences $45000 __ $4OS." Flogh1 Simulator S34 9S - $2.A. VlSuerm 51 4995 _ $ '27.2' ~ 
CompUPOem " S.U Odyssey 529 9S _ $2S.2' Complete Malhng (Avant·Garde) 559 9S _ $s.... ~ 
The Learn,ng System 515000 ...... $127A. Sargonll $3495 _ $2.... DB Master 522995 _ $ '''''' • 

~ 
Snake Eggs II $2495110'" $21 .1' Space Eggs 52995 _ $:IS. " PFS 59500 _ ...... I r:.I AnarOld Nlm $2495 IIOw $ 2 1.1' HI·Res Cllbbago 52495 _ $21 . 1' PFS Report 59500 _ ..... . 

• HartleyCassConlfolDcyoce 51995"" ... '71 .U LordsofKarma(cass) $2000 _ $1 • . " Data Fac!ory 515000 ...... . ,2A.. .. 
Alioa·B,llnguaI Reaocr $2995 _ $ 2S.2' OhShoot -- $"." TOlflker 549500 _ ... 2.... I l. EAt Cflt ocal ReacJng 5:3995 _ $2S." ABM 52495 _ $21 . " Request 522500 _ ' '',.,' ~ 

~ EA1Read'ngComprcnenslOll 5:3995 ...... $2s... CompUlerConlloct S3995 _ US... Super Kram 5t7500 ...... . ,...... • 
ChemlSIry (Ed Coursewale) 5:3200 _ $2 • . '" Computer All Comba1 SS995 _ $52." ASCII Express S99 95....... ........ I 

~ Amenc:an History S:l200 110" $ 2 • . 7. Temple of Apsnal $3995 no.. $~2... BPI AccouniS Receivable $39500 ...... , 2'S .• ' 
Spelling l Ed Courseware) 532 00 "".. $ 2 • . 7. Zork S:l995 ...... $:12." BPr General Lcoger S39500 "" .. $ 2~S •• ' 
ASlfonomy 532 00 _ ,2 •. 7' AU Nibble Sohware ... . . ... ,s.,., .H II.. The Mall Room S29 95 _ ,25.2' 

I BlOIoqy 53200 _ $2 •. 7. Robo1 Wars S3995_ $:I~ ." Conhnental General Looger 525000 _ $, ,:lA. ~ 
~ Siahstocs 3 0 S29 95...... $2S.2' Cranston Manor S34 95 110" $2.... Cont Accounts RecelyaDIe 5250 00 ""'" $2'2A' ., 

Compu·Rea030 S29 95 _ $2S.2' Dragon s Eye 524 95 ...... $21 . " Cont Accounts Payable 5250 00 _ ' 212A. 

~ 
ESP $12 .• ' Computer ACQUire .52000 no.. $1 •. " COnMenlal PayrOll 5250 00 no .. ' 212A. .J 
CCompU.M31h ~'m.a)S S:l,,~~; ::: ',~~ ::: Twala s last Redoubl $29 95 no.. '2S.2' BrooerOuna PayrOll $39500 "".. , :1'5 .• ' g 

ompu·Malh raC110ns SA""""e~ gle,,~ 524 95 no.. $21 .1' Informer II $4995 ""'" "'2A' 

I Prescnp11ve Math (Hartley) S7995_ $7' ." ,.R ,. $24 95 ...... $21 .1' Crea1fVeFmancln9 515000 _ " 27A. ~ 
Word Searcn (Harl ley) S14 95 - S UA' Ahen Typhoon 524 95110" $21." Real Estate Anatyler 5150 00 _ Sl27A. 
Lener Recogfl1\lOn SI9 95 - $ 17." Raster Blaster S29 95 no.. 52S.2' Accounllng ASSIStani (cass, 5795 _ $ • .•• 

~ 
50011'"9 Bee (Eou,Wllrc) 52995 - $25 .2' 30 SkIIng 524 95 no.. $21 . " Spell Star 5250 00 "" .. " nA. I 

~ Dracula (Pendulum Press) SJ·I 95 "".. ,2' .• ' C'realure Venlure 52.1 95 n O" $21.1' Muse Form Lener S100 00 "" .. 
• MOby Dick IPenoulum Press) S:l4 95 "".. $2.... Galaxy Space War r $39 9S n O" $22." Property Management Syslem 522500 ........ . !:::: 
I 

Time Macnlne (pendulum P,ess) S34 95 no.. $2.... HOdge Poage 52395 _ $21 .2' PER SONAL/ HOME ~ 
Black Beauty (penOulum Press) $34 95110" '2 • .• ' MelcorOlds In Space SI 9 95 no.. $1.... Interlude (disk) 51995 _ $1 •. " .", 
POI Analog'es 52395 """, $20.2' Dragon Fife 54995 now SA2A. Hand ..... u!lng AnalySIS 51995 _ $1.... • 

UTILITIES Pool I 5 .5:34 95 ""'" $2.... DeciSion Master S29 95 $2S.2' I 
~ 

V,slcalc Ul ility _3 ~ 1 29 9S ""... $..... "" .. 
Program L,ne Ed'ior 54000 110'" ,M." OrDliron 52995 ""... $2S.2' The COHespandeni 544 95 ""... $ H." 
Super Kram ')17500"" .. ".~.5' GalactIC Anack 52995 _ $2S.2' D,etPlanfling $2495 ...... $ 2 •.•• 

l. SUpef Disk CoPy III S30 00 ""'" $2S.29 ~:~:~:g~~::, ~ ~~ ::: :~~:~: },";~~~~ga~(§~L ) ~~,;, ~ :!!::: ~ 
~ ~:~~e~~ComOl lef ~: :::: I ;:!:: Sworalhrustlll 52.: 95 _ $:11 .1' College Foolball ISDL) JoC.V .~ $22 .• ' ., 

~ 
Pascal Programmer 51 2500 "" .. "06.1' Enc1'1antCOlslana/ AUantls 521 95 - $I • • S' Grocery LIS1 5,,", ','s ~ $ 1.... I 
S.C Assembterll (V <1 0 ) 55500"".. ....... Onglnal Adventuro $2495 now $ 21 .1' Financial Managemenl System II .~ $ 22 .• ' ~ 
Versealc 5100 00....... , ..... " Mad Venture 52495 no... $21 .1' Creahvlty Tool 80_ $4495 now ':1 •. 1. 

I 
Qu trace 53500"". $2... . Crown 01 Armane $3500 """, $2.... Home Money Mlnae, SJ.: 9S _ $ 2 • •• ' ~ 
Tiny PascallPrDgrarrma) $4995..... SA2 •• ' OrOItron S29 95 _ $2S.2' MISCELLANEOUS 
Tiny Pascal PiuS' IAD<1CUS) S50 00........ $42A' Pulsalll S29 95 _ $2S.2' Memo'e" Olsks ' 0 1M' $2A.." 
Apple·C.lI.n S29 95,..,.. $2S.2' Sneakers S29 95...... $2S.2' VelDal,m Dalallle·plain w/ nUDS ' 0 1M' $27." I 

~ 
MlCroAppiO 111ncl Boo .. ) S24 95..... $22." InyaslOn Force 52395""", $20.2' oysans ,. 1M' ....... ~ 
Pascal Gr(lQnOC5 Ed'lor 511495 ""... $.7 .• ' W.zard s Mountain 51695 _ $14.2' Fhpsort 80_ $2 .. .. 
PLE ," ROM 56000"" .. '50." Kayes 01 Karkhan 54995"" .. SA2 .2 ' Scotc.nO,skCleaner 52995_ $2.... ~ 

I D,skFuer 52895_ $ 24.2 ' IF S,X MocloStoues 51 .:. 95_ $12 .• ' E·ZPort $2494 ...... $21.1' ~ 
~ SUpel SoI.If\O 51695 _ " 4.2' M leslones 51995........ $1.... Atan· TRS·SO/ Pet Wri .. IM'1..t.r-.t1_ • 

Memory Managemenl System 5:3995 -- $22 .• ' Inlerno $29 95 _ $2S.~' HAROWARE I 
~ 

Super D'Sk CODy ,SenS,tlle) 529 95 ,..,.. ~2S .2' A2.3D/ A Saturn NaVigator 52495 "".. $21.1' 0 C Hayes MlcrOlTlOClcm 537500_ 52".00 ~ 
D,slo. Recovery $2995110'" '2S.2' Black Hole S1895 no.. " • • " 0 C Hayes Smart Modem 527900"" .. 5:lA'.00 
Mull! Disk Ca1a!og 52495110" ' 2 1. " The Shanerco Alliance SS995 "".. 'so." MX.80 Punter /Cable/Card 575500"" .. $ S7S.OO ~ 

I 
Double 005 Plus $2495 - $ 2 t." Space WaillOr (BrooerDund) 52495 ""... $21 . " MX·aO Replacemen1 Head $3900"".. $:J..IL" ~ 
Aptus 52495..... U 1.1' 00. Topos 53295 "".. $2". " MX. 1ooFT with GraliriU: 599500"" .. '7".00 • 
D,s .. O'ganllcr $2495........ $21 . " Manly Plays Scrabble 53995 ""w $22... MXaOFT With Granra.. 579500"" ... ' .... 00 I f;jj Ou'cklo.ldel $2J 95 ........ $21 . " Poker Tournamenl 52095""", $17.7' 46QGPaperTlger 51094 00 ...... , •• ,... ~ r. ADDie Doc ~~~;:: ::.::!: Slar Thiel $2995 no... Us.2t i?gO:: fr~~' Tiger S1~;~ ~:: ';~::: 

I ~~;;;T'~::~:~~~r"~~~,, ~!! = !!::l A""P,"y< ISID
S2
E'''x"O' US." ~;\~~~~~l~:::"'" ~m~:: :m:: ~I 

~~i L,sa s,..I995 "".. $42.2' MI Como Musoc System 554500 .... '" SA7'.00 
ADDie Fort" (p, 'ammil l 54995 "". SA2.1' Ve,sawIIIor 524900 IIO,*, $21'.00 

WORD PROCESSORS NEC 12 Green on Black 5260 00 no .. , 2 2'.00 ~ 
ADDie Wilier : :.:::: LI' 5t $200 00 vlde~ aO·col 5350 00 _ 12" .00 ~ 

I Magoe W,noow 510000 ...... , 21'.00 • Vide> S .... 'tcnplate 51,',',,' -_ _ , ',,". '. ".. • E as~ WilIer Plolessoonal 525000 "".. .... "K A E ,_,_, 
P 51S'OOO ....... "27A' Arn:l'om .. -va am · o "... .J 

~ ~~I;:r T~'.t~1 ~~~~ :: :~~!~: $139.00 tl~~?'~n~~~~~a.m E . oanSlOn S '9500.711n~!~:;: ~ 
SUpeI5CIII)C '"." now Lazel l Rey 6 0(7) 56995 110" 'S.... ~ 
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Atari
ADVENTURE INTERNATIONAL

S19 95 "0* $16.74

$16.74

SI 6.74

$14.74

$16.74

$16.74

$16.74

$16.74

$16.74

$16.74

$16.74

SB.54

$8.54

$8.54

$8.S4

S i6.7a

$16.74

$16.74

Adveniure'and icass j

Pirate s Adventure icass i

Mission ImpossiQie (cass ) S19 95

Voodoo Castle (cass \ 519 95

The Count icass > Si9 95

Sirange Odyssey (cass ] 519 95

Mystery Fun House icass i 519 95

Pyramid ol Doom (cass j Si9 95

Ghost Town icass ) S19 95

Savage Island I (cass 1

Savage island II Icass 1
Angle WormS'CrolonDiv (cass 1 S9 95

Deflection (cass.) . 9 95
Mountain Shoot (cass ) 59 95

Sunday Golf (cass.) . 9 95

Galactic Empire (cass j Si9 95

Star Trek 3 5 (cass } S1995
Lunar Lander Icass ) 519 95

ARTSCI

Poker Solitaire (cass ] 514 95 now $13.74
Gomokufcass ) S19 95 no* $16.94

ReversHcass) S19 95 now $16.94
Cypher Bowl (cass ). 529 95 now $25.44

AUTOMATED SIMULATIONS

Rescue al Rigel (cass ) S29 95 now $33.44
Star Warrior (cass ) . S39 95 now $33.94

Invasion Orion (cass ) ... $24 95 no* $31.34

DatestonesolRyn(cass) Si9 95now $16.94

AVALON HILL GAME COMPANY

Empire of the Overmind (disk) S35 00 no* $39.74

Conflict 2500 icass.] .. Si5 00now $11.74

Empire of the Overmind (cass ) .S35 00 no* $19.64

Tanktics (cass.), 524 00 now $10.44

DATASOFT

Atari Mailing Lisi [disk) S24 95 now $31.34

Atari Character Generator (disk) Si9 95 now $ 16.94

Text Wizard (disk) S99 95 now $84.44
Atari Character Gen (cass ] S15 95 no* $13.54

Le Stick S39 95 no* $33.94

ON-LINE SYSTEMS

HI-RES Adv #2-WizS

Princess (disk) . S32 95 now $37.94

PERSONAL SOFTWARE

VisicalC(dlSk) ,S199 95now $164.44

Checker King (cass.) S19-95 now $16.94
MicroChess (cass.) . 519 95 now $16.94

UNITED SOFTWARE OF AMERICA

Survival/Adventure (disk] 524.95 now

3-D Supergraphics (disk) .339.95 now

3-D Supergraphics (cass ) 539 95 no*

OTHER

Mind-Bogglersl (disk) S19.95

Mmd-Bogglers I (cass ) S15 95

VersaWnter Graphics Tablet S300 00

Hidden Words 517.50

Spatial Relations S17.50
Word-Scramble 515.00

$21.24

$33.94

$33.94

Preschool Fun . . . .$15 00 no>

Fastgammon icass.) . . $19 95 no.

Assembler (cass ) S24 95 00.

6502 Disassembler (cass I 511 95 no*

6502 Disassembler (disk) $14 95 no.

Tank Trap icass.) S11-95 nor
Tank Trap (disk) 514.95 no.

Tsn Trek (cass ) 511.95 no.
QS Forth (disk) S79.95 no.

Starbase Hyperion (disk) 322.95 no*

Name That Song (cass ) 514.95 no.

$16.94

$13.54

$254.44

$13.44

$15.44

$13.54

$13.54

$16.94

$21.14

SlO.lfl

$12.44

$10.14

$13.64

$10.14

$67.94

$19.44

$12.44

Pet
AVALON HILL GAME COMPANY

B 1 Nudear Bomper icass ) Si5 00 <io* $13.77
Maw,- Campaign icass > S1500 no* $13.77

No Atlantic Convoy Raider (cass ) Si 5 «ow $11.77
Nukewaricass 1 Si500no« $11.77
Conflict 2500 (cass 1 Si500no* $13.77

Planet Miners (cass ) Si 5 00 no* $13.77

Computer Acquire (cass.) S20 00 now $16.97

Lords ol Karma (cass j S2000 now $16.97

AUTOMATED SIMULATIONS

Introouctorv 3-Pack (disk) 549 95 now $39.9T

(Rescue. Morloc s, and Datestones)

Rescue aiRigel (cass
Temple of Apshai (cass.)

Hellfire Warrior icass.i .

Starfleet Onon (cass )

Invasion Orion (cass )

Morloc s Tower (cass )

Datestones of Ryn (cass )

S29 95 no.

S39 95 no-

S39 95 no-

S24 95 now

524 95 now

$19 95 now

$25.47

$33.97

$33.97

$21.27

$21.37

$16.97

$16.97

TRS-80
BIG FIVE SOFTWARE

Super Nova (cass.) , . . $15 95 no* $13.38

Galaxy Invasion (cass.) S15 95 no* $13.58
Attack Force (cass ] $15 95 no* $13.38

Cosmic Fighter (cass ) Si5 95 no* $13.58
Meteor Mission IHcass.) 515 95 now $13.58

BRODERBUND SOFTWARE
Galactic Trilogy (disH) .. S39 95no« $33.98

Galactic Empire (cass.) S14 95 no* $12.48
Galactic Trader (cass ) $14 95 now $13.68

Galactic Revolution (cass.) $14 95 now $13.68

Tawala s Last Redoubt (cass ) S19 95 now $16.98

lago (disk)

DATASOFT

. S24 95 nc

PERSONAL SOFTWARE

VisiCaic (disk)

Checker King (cass) ---
Gammon Gambler (cass

MicroChessicass.) —
Bridge Partner (cass ) .

Time Trek (cass.) . . .

SI99 95 now $167.77

519 95 now $16.97

$1995no« $16.97

Si9 95 no* $16.97

519 95 now

519 95 no*

Football Classics (disk)

Arcade-80 (disk)

lago (cass)

Football Classics (cass.)
Arcade-80 jcass.) ....

Sigmon (COLOR) (cass.

S24 95 no»

524 95 no«

S19 95 nm

SI9.95 no*

SI9.95 no*

S29 95 no.

rCS (COLOR) (cass ) . .. $29.95 nc

$31.18

$31.18

$11.18

$14.98

$16.98

$16.98

$25.38

$35.38

$16.97

$16.97

UNITED SOFTWARE OF AMERICA
KRAM(diSk) . S99 95m>* $84.97

Super KRAM (disk) 5175 00 no* $148.77
Request (disk) S225 00 no* $191.27
Thinker (disk) $495 00 no* $420.77
Space Intruders icass) - $19 95 now $16.97

All MICRO-ED .... IO%OHLi«l
All Microcomputer Workshops 15% OH Ll*t

VISICALC

Special for Pet, Atari & Apple

Regular $200.00 List

$149.00

ACORN SOFTWARE

Invaders From Space (disk) 520 95 now $17.78

Duel-N-Droids (disk) 520 95 now $17.78

Pmball (disk) S20 95 no* $17.78
Pigskin (disk) S20 95 now $17.78

Quad (disk) S20 95 now $17.78

Basketball (disk) S20 95 now $17.78

Gammon Challenger (disk) .. ..S2095now $17.78

Everest Explorer (disk) 520 95 no* $ 17.78

Superscript (disk) S29 95 now $25.38

System Savers (cass.) S14 95 now $12.68
Invaders From Space (cass ) . 514 95 now $12.48

Duel-N-Droids (cass ) .. SU 95 no* $ 12.48
Pmball(cass) Si495now $12.48

Pigskin (cass.) Si4 95no* $12.68
Quad (cass.) S14 95no* $12.68
Basketball (cass.) S14 95 no- $12.68

Gammon Challenger (cass.) 514 95 now $12.68

Everest Explorer (cass.)... S14 95 now $12.68

All Adventure International . 15% ON Mat

All Automated Simulations 13% Off Llat
All Avalon Hill 13% OH LUt

AIIHayden . . . 15% Off Llat

All Microsoft 15% Off List

Apple
Gorgon S39 95

Word Star S375 00

Mail Merge 5125.00

Super Sort 5200 00

VfSiCalc3 3 .. S200 00
Wurst of Hun ting ton Camputing ....

Nibble Express ' S'2 95

Soft Porn Adventure S29 95
Time Lord S29 95

French Hangman S29 95

Ahcia-Sp bilingual reader 529 95

H&H Stock Trader .. SI90 00

GrowiCIA) S35 00

Spelling Bee

now $33.99 VersaCaic . $100 CO now $84.99

now $289.00 Hebrew 560 CO now $50.99

now $104.19 All Serendipity l5%OHLiit

now $169.99 Sneakers l5%OHLIit

no* $149.00 AH Sybex Courses is%OHLlti

$19.99 Wm at the Races S39 95 no* $33.99
now $11.99 DlSkPrep S25 00 no* $11.19

no- $25.39 PLE Chip S60 00 now $30.99

now $15.39 We maintain a huge inventory o( Apple software and
now $15.39 hardware. Call us toll free (outside Calit.) for the

no* $15.39 latest programs. We also slock a large supply of
now $141.49 computer books. Visit us in person at our new 3300-

now $31.49 square foot store at 1945 Souih Dairy in Corcoran
15% Off List Calif.

Call Toll-Free 800-344-41 1 1 (OutsideCalifornia)

Ti
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HUNTINGTON COMPUTING

Post Office Bo« 1235

Corcoran C.i»'omia 93212

SUPER DISCOUNTS

Order by Phone 800-344-4111

in California (209) 992-5411
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~~II!!.tI~II!!.tI~~~~ ONE OF THE WORLD'S LARGEST INVENTORIES ~~~~~~II!!.tI~1 

I Now Selling Atari, PET, TRS-80 Software ~ 
~ AOV ENT~MN~~t'ONAL AVALON H,PcG!MtOMPANY .!!.!':!!. ~ 
~ ACv(!I'lturelanc Icass I '; 19 95 110 _ $16.74 8 · ' Nuclear Bomoer tcass I S 15 00 110" S 12.77 Super Noya (cass ) S' 5 95 nO,.. S 13.5. 

P,rale 5 AdvenTure Icass I S1995 no.. S 16.7. M.Clway Campalg" (cass ) 51500 no... $12.77 Galaxy lnllaslon (cass ) SIS 95 now $1:1.5. .J 
~ M'SSlonlmpOss,ole (caSS I 51995110", $' • . 7. NO AtlanllcConlloyAarCler (caSS) S15 no ... ,12.:n AnackForce (cass) 51595"0'" $13.5. ~ r. VOodoo Castle (cass ) S 19 95 no.. S 16.74 Nukewar (cass ) S, 5 00 now S 12.'" CosmiC Fighter (cass ) S, 5 95 nOw S 13.5. ~ 

I 
The Count (cass ) S,9 95 now S16.74 ContliCI 2500 (cass ) S1500 no.. $.2.'" Meleor MISSion II (cass.) S15 95 now $13.5. ~ 

~ Slrange O<lyssey (cass ) 51995 now $16.74 Planel Miners (cass ) 51500 now $12.77 • 

~ 
Mystery Fun House (cass ) 51995 now $16.74 Computer AcqUire (cass) 52000 now $16 .• 7 BR ODERBUND SOFTWARE I 
Pyramid 01 Doom (cass ) 51995 now $16.74 LordS 01 Karma (cass) 52000 now $1' .• 7 
Ghost Town (cass ) 51995 no... $ ".74 GalaCllc Tnlogy (dlsll.) 53995 now $33 ••• 
Savage Islana I (cass I 51995 no.. $1'. 74 GaiaChC Empire (cass ) 51495 now $ 12." ~ 

I 
Savage Islana 11 (cass) 51995 "".. $1'.7. AUTOMATED SIMULATIONS GalaclicTrader (cass I $14 95 now $12." 

~ Angle Worms/Crolon D,v (cass) 5995 now $ • • S4 IntrOducto~ 3·Pack (disk) $4995 no.. $3 • . • 7 GalactiC Revolullon (cass.) S14 95 no.. $12." 
Oeflectlon (cass ) 9 95 now $8.S4 ( escue. Morloc S. and Datestones) Tawata's Last Redoubl (cass ) 5 I 9 95 now $1.... I 

~ 
Rescue at Rigel (cass ) $2995 now $ 25A7 

,.",. Mountain Shoot (cass ) 59 95 no.. $'.S4 Temple 01 Apshal (cass ) 539 95 "".. $33 •• 7 
• Sunaay Goll (cass ) 9 95 now $'.S4 Hellfire Wamor (cass) 539 95 no... $33 •• 7 ~ ill GalaCl lC Empne (cass I SI995 no... $1'.74 Startleel Orion (cass) 52495 ""_ $21 .27 DATASOFT ~ 
~ StarTrek35(cass) 51995 no .. $1'. 74 InvaslonOnon(cass ) 52495_ $21 .27 lagO(dlsk) . . . ~: ~~ = :~~ : :: • 
~ Lunar Landeqcass ) ARTSCI 51995 "".. $1'.74 ~~;!~o~!~~f~~C~~:a)ss) ~:~~;:: :~:::; ~~~1~~~~.!J~~. ~OSk) ~; ~~:= :~!::: I r. Poker Solitaire (cass) 51 4 95 no... $12.74 Football ClaSSICS (cass.) S19.95 no.. $1 • ••• 
III Gomoku(cass) S1995no ... $1..... Arcade·eO(cass.) S1995now $1 •••• .,. 
~ ~eversIJioass) 51995 no.. ;1..... VlslCalc (disk) PERSONAL SO~9A:5E"" ... $1'7.77 s~mon~gQ6QR) (cass.) .. S29 95 now :25.~: ., 

~ A::::" ::~~;~~S'D SlMU~Tr~~: .::: ~~c%~~~~:~0~~~:(i",,) ~iH! :: m::~ s CS ( L A) (ea55) . . 529 95 - >S. I 
I 

Star Wallior (cass ) 53995 no... $33.... Bndge Partner (cass ) 51995 no... $1' .• 7 ACORN SOFTWARE ~ 
InvaSion Orlan (cass) 52495 no.. $21.24 Time Trek (cass.) 51995 nO.. $1' •• 7 Invaders From Space (disk) S20 95 no... $17.7' ., 
Oalestones 01 Ayn (cass ) SI9 95 no.. $16.... Duel·N·Drolds (diSk) . S2095 no... $17.7' I 

Pinball (disk) 52095 no... $17.7' 
~ AVALON HILL GAME COMPANY UNITED SOFTWARE OF AMERICA Plgskln(diSk) . 52095 ""w $17.78 r. Empire 01 !heOvermlncl (disk) 535.00 no.. $29.74 KRAM (disk) 59995 now $ ...... 7 Ovad (disk) .. 520.95 no... $17.78 

I 
Contllct2500 (cass.) . $15.00 now $12.74 Super KAAM (disk) . 517500 n_ $1".77 Baskelball (disk) ......... 520 95 no... $17.78 ~ 

~ Empire 01 !he Overmlnd (cass) .535.00 no... $29.64 Request (disk) .. 5225.00 no .. $1 . 1.27 Gammon Challenger (disk) .52095 no... $17.7. a, 
~ 

TanktlCS (cass.). .524 .00 no.. $20.... Thinker (disk) . . . .. $495.00 no .. $lI20.77 Everest Explorer (disk) . . 520.95 no... $17.7. I 
Space Intruders (cass) S1995 nO'" $1 ' •• '" SuperSclipt (disk) 529.95 no... $25.3. 

DATASOFT AU MICRO.ED 10% OH LI.. Syslem Savers (cass.) 51495 now $12." 
Atall Mailing LIS\ (disk ) 52495 no... $21.24 AU Microcomputer Workshops 15% OH LI.. Invaders From Space (cass) 5t4 95 now $12." ~ 

I 
Alan Character Generator (disk) $1995 "".. $16.... Duel·N·DrOlds(cass) S14 95 no... $12." ~ 

~ TexlW,zard (disk) 599 95 no... $..... Pinball (cass.) SI4 95 now $12." • 
AlafiCharacterGen (cass) 51595 no .. $13.54 Prgskln (caSs) S1495""w $12." I 

~ LeStlck .. 53995 no .. $33.... VISICALC Quad (cass.) 51495no ... $12." ~ r. ON·LINE SYSTEM S Basketball (cass.) S14 95 no... $12." 

I 
HI·RESAdv.2 , W,z& Special for Pet

t 
Atari & Apple Gammon Challenger (cass.) SI495"" .. $12." ~ 

Pflncess (d.sk) 532 95 no.. $27.9. Everest Explorer (cass ) S 14 95 no.. $12." 
Regular $20000 List AD Adventure InternatIOnal 15% OHL", 

~ 
PERSONAL SOFTWARE . AD Aulomated Simulations 15% OHLI.' .J 

Vlslcalc(dlsk) SI99 95 "" ... $ 1........ $149.00 All Avalon HIli 15% OHLI.t !r.I 
Checker King (cass ) SI9 95 "".. $ 16.... All Hayden 15% OH LI .. 

lW MlcroChesslcass J 5t995 ""w $16.... All MIcrosoft 15% OHLI.. ~ 
~ UNITED SOFTWARE OF AMERICA ., 

~ 
SurvlvaI/ Adventure(dlSk) S24.95""... $21 .24 .1 
3·0 SupergraphlCs (disk) 539.95 no.. $33.... ~ 
3·0 Supergraphlcs (cass ) 53995 n_ $33.94 

I M,nd.8ogg'e," (dosk) .OTHEA .$19.95 "0' "6.94 App I e ~ ~ Mlnd·BQ9g!ers t (cass ) .$15.95 ""... $13.S4 I r. VersaWll ler GraphiCS Tablet 5300.00 now $254..44 

I 
HlddenWords S17.50no ... $ 1S.44 Gorgon 53995now $33." VersaCalc $10000 no .. $ ..... " ~ 

~ Spatial Relations . . .. 517.50 no... $15.44 Word Star 537500 now $289.00 Hebrew 56000 no... $50... ., 
Word·Scramble .. . 515.00 now $13.S4 Mall Merge 512500 no ... $106. 19 All Serendipity 15% OH LI.. I 

~ Preschool Fun . .. $15 00no ... $13.5. Super Sort 520000 no ... $ 1 ••. " Sneakers 15% OH LI •• r. Fastgammon (cass ) $19.95 no... $16.... VlslCalc 3 3 5200 00 nO .. $ 149.00 All Sybex Courses 15% 0" LI •• 
Assembler (cass ) $2495 no.. $21 . 14 Wurst 01 Hunl ington Computlng ........... $1 •• " Win at the Races 53995 ""... $33." ~ III 6502 Disassembler (cass I 511 95 no... $10. 14 Nibble Express . 51295 "".. $ 11." Disk Prep S25 00 no... $ 21 . 19 ~ 

~ 6502 Disassembler (disk) 5t4 95 ""... $12.... Soil Porn Adventure 529 95 now $ 25.39 PlE ChiP S60 00 "".. $50." • 

~ 
Tank Trap (cass I SII 95 "".. $10.1 4 Time Lord S29 95 now $ 25. 39 We ma intain a huge inventory 01 Apple software and I 
Tank Trap (disk) $14.95 no.. $ 12.... French Hangman S29 95 ""w $25.3 . hardware. Call us tOil Iree (oul slde Calil.) lor Ihe ~ 
Tall Trek (cass ) SI1.95 no... $10. 14 AIICla·Sp bilingual reaaer 529 95 nO... $ 25.3. lales! programs. We also stock a large supply 01 

I 
OS Forth (diSk) 579.95 no... $.7.... H&H StoCk. Trader 5190 00 no ... $ 161 .4. computer books. Visil us in person al our new 3300- ~ 

~.., Slarbase Hyperlon (diSk) 52295 no... $1...... Grow (CIA) 53500"".. $31 .4. square fool slore at 1945 South Dairy in Corcoran 
Name Tnat Song (cass ) St-! 95 no... $12.... Spelling Bee u % OH LI.. Calif. • 

~ Call Toll-Free 800-344-4111 (Outside California) ~ 
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Undeletable
Lines
Michael P. Antonovich

Wyomissing, PA

address of the next line. In our example, locations

$801 and $802 indicate that the next line will begin

at memory location $807. (Remember that the

location is split into two bytes which are stored in

what seems, to us humans, to be in reversed order.)

The second pair of bytes contains the line

number assigned to the program line. In our ex-

Editors Note: Though describedfor Applesoft, this crafty
technique works on CBM computers as well. For PETs,

type SYS1024. Then M 0400 041F and hit RETURN

(where the author mentions CALL-151). — RTM

Did you ever wish that you could put your name

into a program in such a way that the average

computer user could not delete it and claim the

program as his own? Well you can. In APPLESOFT,

you normally cannot enter program lines greater

than 63999, but I will show you how you can. First

we have to see how the APPLE stores your program

lines in memory.

The APPLE stores APPLESOFT program

lines beginning at memory location $800. (The '$'

sign before a number indicates that the number is

in hexadecimal). Let's enter the following small

program to illustrate the way a program is stored.

1 REM

2 A = 8

3 PRINT A

4 END

To see how the APPLE stores this program,

we have to enter the monitor with a CALL-151.

However, before we list the program, there is one

other piece of information that we need to deter

mine. To add lines to an existing program, you

need to know where the current program ends in

memory. You can accomplish this in one of two

ways. You can page through the memory to find

the program's last byte. (Hint: This is the hard

way.) The APPLE also stores the location of the last

memory byte in locations $69 and $6A. Let's enter

the monitor now to check our program.

CALL-151

*69.6A

0069-IE 08

*800.81F

0800-00 07 08 01 00 B2 00 OF

0808-08 02 00 41 DO 38 00 16

0810-08 03 00 BA 41 00 1C 08

0818-04 00 80 00 00 00 FF FF

Although you may not recognize it, the above

listing is a memory dump of your program. Let's

examine how our BASIC lines were translated to

the above hex dump.

The first byte $00 at location $800 has no

special meaning to our program. In fact, location

$800 will always contain $00. The program lines
begin after this point. Each line is prefixed by four

bytes. The first pair of bytes stores the starting byte

... though described for

Applesoft, this crafty

technique works on

CBM computers as well.

ample we started with the line number "1." Thus

memory locations $803 and $804 indicate that the

first line number is "1." In addition to the four

bytes which prefix each line, each line is ended

with single byte '00' to separate it from the next

line. Therefore, there is a five byte overhead for

each program line used. If multiple statements are

combined with a colon (using one byte) on a single

line, you can save four bytes for each extra line you

eliminate. If you have any doubts, try it yourself

with the above program.

The second program line begins at memory

address $807. The first four bytes indicate that the

next statement will begin at location $80F and will

have statement number "2." The next three bytes

"41 DO 38" represent the tokens for the equality:

A = 8. The information we will need to understand

these tokens is found in Appendix Fand Appendix

K of the APPLESOFT Reference Manual. I'll wait

while you go get your copy.

Appendix F lists the decimal tokens for all of

the keywords used by the APPLE. However, when

we are in the monitor, we need the hexadecimal

equivalent of the tokens. For example, the hex

equivalent for END is $80, REM is $B2, and PRINT

, etc. You might want to take the time now to

h

is g

write the hexadecimal equivalents next to the

decimal values for all of the tokens.

Variable names, numbers and strings are not

listed in Appendix F. These must be constructed

by using the individual ASCII character represen

tations. Appendix K lists the ASCII character set

with the decimal and hexadecimal codes. Again,

we are interested in the hexadecimal codes. In our

example, we need the "A" or $41 and the "8" or $38.
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Editor's Note: Though described for Applesoft, this crafty 
lechmquli works on CBM computers as well. For PETs, 
type SYS1024. Then.M 0400 041F and hit RETURN 
(where the author mentions CALL-151). - RTM 

Did you ever wish that you could put your name 
mto a program m such a way that the average 
computer user could not delete it and claim the 
program as his own? Well you can. In APPLESOFT, 
you normally cann~t enter program lines greater 
than 63999, but I wIll show you how you can. First 
we have to see how the APPLE stores your program 
Imes m memory. 
. The APPLE stores APPLESOFT program 

hnes begmnmg at memory location $800. (The '$' 
sIgn before a number indicates that the number is 
in hexadecimal) . Let's enter the following small 
program to Illustrate the way a program is stored. 

I REM 
2 A=S 
3 PRINTA 
4 END 

To see how the APPLE stores this program, 
we have to enter the monitor with a CALL -151 . 
However, before we list the program, there is one 
other piece of information that we need to deter­
mine. To add lines to an ex isting program, yo u 
need to know where the current program ends in 
memory. You can accom plish this in one of two 
ways. You can page through the memory to find 
the program's last byte. (Hint: This is the hard 
way.) The APPLE also stores the locatio n of the last 
memory byte in locations $69 and $6A. Let's enter' 
the monitor now to check our program. 

CALL -151 
*69.6A 
0069-IE OS 
*SOO.SIF 
OSOO-OO 07 OS 01 00 B2 00 OF 
OSOS-OS 02 00 41 DO 3S 00 16 
OSlO-OS 03 00 BA 41 00 Ie OS 
OSIS·04 00 SO 00 00 00 FF FF 

Although you may not recognize it, the above 
listing is a memory dump of your program. Let's 
examine how our BASIC lines were translated to 
the above hex dump. 

The first byte $00 at location $800 has no 
special meaning to our program . In fact, location 
$800 will always contain $00. The program lines 
begin after this point. Each line is prefixed by four 
bytes. The first pair of bytes stores the starting byte 

add ress of the next line. In our example, locations 
$80 I and $802 indicate that the next line will begin 
at memory location $807. (Remember that the 
location is spli t into two bytes which are stored in 
what seems, to us h~mans, to be in reversed order.) 

The second pall' o f bytes contains the line 
number assigned to the program line. In our ex-

... though described for 
Applesoft, this crafty 
technique works on 

CBM computers as well. 

ample we started with the line number " I." Thus 
memory locations $803 and $804 indicate that the 
first line number is "I ." In addition to the four 
bytes which prefix each line, each line is ended 
with single byte '00' to separate it from the nex t 
Ime. Therefore, there is a five byte overhead for 
each program line used . If multiple statements are 
combmed WIth a colon (using one byte) on a single 
hne,.you can save four bytes for each extra line you 
ehmmate. If you have any doubts, try it yourself 
with the above program . 

The second program line begins at memor y 
address $807. The first four bytes indicate that the 
next statement will begin at location $80F and will 
have statement number "2." The next three bytes 
"4 I DO 38" represent the to kens for the equality: 
A = 8. The information we will need to understand 
these tokens is found in Appendix F and Appendix 
K of the APPLESOFT Reference Manual. I' ll wait 
while you go get your copy. 

Appendix F lists the decimal tokens for all of 
the keywords used by the APPLE. However, when 
we are in the monitor, we need the hexadecimal 
equivalent of the tokens. For example, the hex 
equivalent for END is $80, REM is $B2, and PRINT 
is $BA, etc. You might want to take the time now to 
write the hexadecimal equivalents next to the 
decimal values for all of the to kens. 

Variable names , numbers and strings are not 
listed in Appendix F. These must be constructed 
by using the individual ASCI I character represen­
tations. Appendix K lists the ASCll characte r set 
with the decimal and hexadecimal codes. Again, 
we are interested in the hexadecimal codes. In our 
example, we need the "A"or$4 l and the "8"or $38. 



APPLE THE FINEST IN FANTASY GAME SOFTWARE

48K-w/disk 40K-w/dlsk

At Crystal we are doing our best to provide the finest state-of-the-art graphic adventure software in the world. Our list of credits include the first Indoor-

outdoor graphic adventure, the first multi-disk graphic adventure, and now for the Atari, the first graphic adventure in the world which includes screen

scrolling and animation. The era of the text adventure and games which are simple combinations of static graphics and text is rapidly drawing to a close. We

attempt to utilize the full potential of your computer. True, many of our games use up to 48K and we only deal in disk products, but there are a lot of users out
there who have worked hard to upgrade their systems to the max and we think they deserve games that will give their vomputer system a run for its money.

••• ADVENTURE GAMES •••
1-THE HOUSE OF USHER-Haunted house type adventure game with scrolling in the Atari version. Wander the creepy hallways of the three story

castle based on Edgar Allen Poe's short story of the same name. Written in graphics, of course, with animation and sound. We have introduced a new mystery

for another $100 prize. $29.95/1 disk

2-FANTASYLAND 2041 A.D.- The largest disk based adventure game in the world (that we know of). Enter the Hall of Heroes and prepare

yourself for the greatest fantasy-role-playing game you will see for years to come To win you must survive Congoland, Arabia, King Arthur, Captain Nemo,

Olympus (a sea voyage), and Dante's Infemo (Hell itself). In both the Atari and Apple versions it takes up more than 400.000 bytes of memory and uses more

than 400 hires screens. The winner of the contest described in the manual with this game will receive $1000.00 and a bronze trophy. We have pushed the

award date forward to February 1982 to allow more people to participate in the contest $59.95/6 disks

3-GLAMIS CASTLE- Yes. Pat and 1 are on our way to Britain to stay in the dreaded Gtamis Castle. If we survive our real life adventure, we'll be

measuring it and will be able to provide you with a 3-D game based on this ancient haunted site where King Duncan met his end at the hands of Macbeth. Our
good friend, Mark Benioff, after much research, said there's a mystery room that has never been found in this castle and a half beast, half-man creature that

guards a treasure therein. Our stay will be covered by the British media and we hope to share our experience with you through the writing of this game.

$49.95/2 disks

4-BENEATH THE PYRAMIDS'You are an archaeologist in 1932 and must find your way through the perilous chambers beneath the pyramids

to discover a golden statue of the cat goddess Bast. This game is in hires graphics, includes sound, your little man actually moves through the corridors which

you can see on the screen. The monsters are animated and very agressive. There is a new $100 prize for the first to solve the mystery; which is a toughie!

$29.95/1 disk

• •• SPACE GAMES •••

5-GALACTIC QUEST-An excellent combination of Star Trek and Space Trader. Battle the animated Vegan fighters as you warp from galaxy to

galaxy. At the same time, you may land on and trade with hundreds of planets. Super hires graphics and lots of sound This has been one of our most popular

games. $29.95/1 disk

6-SANDS OF MARS- Take an exciting voyage to the planet Mars via the Starship Herman. This game compared to the rest is second only to

course, you survive the exciting journey to Mars, which occupies the whole first disk There is a new mystery and another $100 prize just waiting for some

clever adventurer out there. Good luck! $39.95/2 disks

••• WAR GAMES •••

7-WORLD WAR III- You Atari gamers will have to see this in the Atari version to believe it! If your tired of war games which take 15 minutes a move
and have a manual the size of a telephone book; but still want a complex, real-time action war game-this is it! It is designed for two arm-chair generals which

may manuever up to 128 seperate type of units at a time. The game displays a map of Iran & Iraq in the first scenario and later on you will find yourself moving

nuclear submarines and battleships through two world wars. This Is not a boring copy of a board based game but an original war game which takes a lot of skill

and may take weeks to play. $29.95/1 disk

8-WATERLOO II-If you had been Napolean would you have done a few things differently? Well as you approach this final battle you are equipped
with the same forces, face the same opposition, and survey the same terrain which he did. We have done a great deal of research to make this historically

accurate as well as extremely complex. Even the angle of sight fatigue of the individual soldier, and his psychological profile are included in the calculations.

Oh by the way, your opposition is no slouch. You may find it more difficult to change the course of history than you think! $49.95/2 disks

••• ARCADIA •••

9-LASAR WARS- Hires-3d space war simulation. Protect the earth from alien invaders. $29.95

10-LITTLE CRYSTAL- The first of our line of education software, which will be completed by December. It includes a very fine version of Hangman.
Mr- Music; which transforms the computer into a piano, Gunk-a hilarious shoot-em up game, and Storytime- an anthology of bedtime stories featuring
Herman, the cat Oscar, the Hamster, and of course. Little Crystal. $39.95

11-IMPERIAL WALKER-A fine game pack written by our Atari programmer, Michael (graphics) Potter. Includes the Walker animation which is
superb. Gunfight, and Lasar Nim. a game of 'how many robots' $29 95

12-ADVENTURE PACK- (#14) $112 13-SPACEOUT-<*5 6) $58

14-THE WARRIOR- (»7 8) $64 15-ARCADE- i#9-i n $60

Monterey St. in Gilroy. Hopefully, we'll be carrying a full line of Apple andAtari products and invite you to drop in for our Grand ODenma II on
September 15

' 1 Our order lines are open 24 hrs. a day 7 days a week.

(408) 778-2966 CRYSTAL COMPUTER 17429 Bluejay Dr.. Morgan Hill. CA 95020
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I have now explained all of the hex codes used

in our example except one, the equal sign (=). The

problem is that both Appendix F and K contain an

equal sign, but each has a different hex code. Which

one is correct? We need a rule which will guide us

with this and similar problems, so here it is. To

construct a variable name, number, or string of

characters, use Appendix K. Any symbol used in

an arithmetic expression (such as =,(,), etc.) should

be taken from Appendix F.

Finally, even though we end our program with

an END statement, the APPLE does not know that

this is the end of the program (for, indeed, it does

not have to be). The end of the program is indicated

by the byte pair '00 001 in the locations where it

expects to find the next line number.

Now that we know how the APPLE interprets

our APPLESOFT program and stores it in memory,

we are ready to begin adding lines to our program

which will be undeletable to the average APPLE

user.

Normally, only program line numbers from 0

to 63999 can be used and referenced in an APPLE

SOFT program. Converting 63999 to hexadecimal

we get $F9FF, but we can write larger hexadecimal

numbers than in two bytes. In fact, we should be

able to use the numbers from $FA00 through

$FFFF or 64000 through 65536. Even though the

APPLE will prevent us from entering these line

numbers through the keyboard, we know enough

about how the APPLE stores program lines to

sneak them in.

Let's keep this example simple and assume

that I just want to store my name and the date as

remark statements. We could just as easily make

them PRINT statements if we wanted to. The

statements we want are:

64000 REM MICHAEL I'. ANTONOVICH

64001 REM JUNE 28, 1981

Now enter the monitor (CALL-151) and type the

following:

81C:37 08 00 FA

820:B2 4D 49 43 48 41 45 4C

828:20 50 2E 20 41 4E 54 4F

830:4E 4F 56 49 43 48 00 4A

838:08 01 FA B2 4A 55 4E 45

840:20 33 30 2C 20 31 39 38

848:31 00 00 00

Before you return to APPLESOFT, we must

reset the end of program pointer. If we do not do

this, the first time you run your program, any

variables you store will write over the new lines you

just added. Our program now ends at memory

location $84C. This information must be put into

locations $69 and $6A.

69:4C 08

We can now reenter APPLESOFT using

CNTL-C RETURN, and list the program. There

are lines 64000 and 64001 at the end. Try to delete

them. HA! You cannot touch them. You can SAVE

this program, reload it, RUN it, and copy it, and

still those two lines will be there. In fact the only

way to get rid of them is to enter the monitor, find

where you want the program to end, change the

last two bytes to "00 00," and change the program

ending location in addresses $69 and $6A. It's

easy, but only if you know how.

Remarks are not the only things that you can

put into undeletable lines. You can store anything

you want from program lines using tokens and

character strings to machine language programs
using this method.

I would like to clear one thing up before anyone

gets the wrong idea. The tokens we have been

using above are NOT machine language. AH

microcomputers use tokens to store keywords. All

BASIC program lines are stored in the above man

ner, not in machine language. The program lines

must be interpreted each and every time that they

are run. However, there is a lot that you can do

with undeletable lines.

[Manipulating BASIC using your monitor can also

hide linesfrom LISTing, but they will RUN normally. To

make this program print the 8, but without line 3

appearing in the program LISTing— simply change the

one hexadecimal number to 16 like this:

.: 0800 00 07 08 01 00 B2 00 16

Apple Version

.: 0400 00 07 04 01 00 8F 00 16

PET Version

Also notice that PET and Apple versions are similar

(both are Microsoft BASICs), but the hex numberfor

REM is $B2 for Apple, $8Efor PET. The location of the

last BASIC, memory byte (the top oj a BASIC program) is

different in the PET, too. For Original PETs, this address

is found in $007C, $007D. Eor Upgrade and 4.0 PETs:

$002A, 002B. Another difference is that Apple starts its

BASIC programs at $0800, where PET starts at $0400.

You will notice this reflected in the line links which contain

the starting byte address of the next line. (In PET, the

first links are at $0401 and $0402, and they point to

$0407 where the next link points up the chain once again.

It i.s this $0407 (or Apple's $0807) which we changed to

skip over line three in our "hidden line" technique above.)

Here is the complete program as it would appear in the

PET:]

0400

0408

0410

0418

0420

0428

0430

0438

0440

0448

00

04

04

04

B2

20

4E

04

20

31

07

02

03

00

4D

50

4F

01

33

00

04

00

00

80

49

2E

56

FA

30

00

01

41

99

00

43

20

49

B2

2C

00

00

B2

41

37

48

41

43

4A

20

AA

8F

38

00

04

41

4E

48

55

31

AA

00

00

1C

00

45

54

00

4E

39

AA

OF

16

04

FA

4C

4F

4A

45

38

AA
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I have now explained all of the hex codes used 
in our example except o ne, the equal sign ( = ). The 
problem is that both Appendix F and K contain an 
equal sign, but each has a different hex code. Which 
one is correct? We need a rule which will guide us 
with this and simi lar problems, so he re it is. To 
construct a variable name, number, or sU'ing of 
cha racte rs, use Appendix K. Any symbol used in 
an arithmetic expression (s uch as = , (,), etc.) shou ld 
be taken from Appendix F. 

Finall y, even though we end o ur program wi th 
an END statement, the APPLE does not know that 
this is the end of the program (for, indeed, it does 
not have to be). The end o f the program is indicated 
by the byte pair '00 00' in the locations where it 
expects to find the next line number. 

Now that we know how the APPLE interprets 
our APPLESOFT program and stores it in memory, 
we are read y to begin adding lines to our program 
which will be undeletable to the average APPLE 
user. 

Normall y, on ly program line numbers fro m 0 
to 63999 can be used and referenced in an APPLE­
SOFT program . Converting 63999 to hexadecimal 
we get $F9FF, but we can write larger hexadecimal 
numbers than in two bytes. In fact, we should be 
able to use the numbers from $FAOO through 
$ FFFF or 64000 throug h 65536. Even though the 
APPLE wi ll prevent us from entering these line 
numbers through the keyboard , we know enough 
about how the APPLE sto res p rogra m lines to 
sneak them in . 

Let's keep this example simple and ass ume 
that I just want to store my name and the date as 
remark statements. We could just as eas il y make 
them PRI T statements if we wanted to. The 
statements we want are: 

64000 REM MI CH AEL P. A NT ONOV ICI-I 
64001 REM J UN E 28.198 1 

Now ente r the mo nitor (CALL - 15 1) and type the 
following : 

81C:37 08 00 FA 
820:B2 40 49 43 48 41 45 4C 
828:20 50 2E 20 41 4E 54 4F 
830:4E 4F 56 49 43 48 00 4A 
838:08 01 FA B2 4A 55 4E 45 
840:20 33 30 2C 20 31 39 38 
848:31 00 00 00 

Before yo u return to APPLESOFT, we must 
reset the end of program pointer. 1 f we do not do 
th is, the lirst time you run your program, an y 
variables you store wi ll write over the ncw illles YO LI 
just added. Our pro~ram now ends at memory 
location $84C. Th iS mfo rmatlon must be put II1to 
locations $69 and $6A. 

69:4C 08 
We can now reente r APPLESOFT using 

CNTL-C RET URN , and li st the program. There 
are lines 64000 and 6400 I at the end. Try to delete: 
them. H Al You cannot touch them. You can SAVE 

this program, reload it, RUN it, and copy it, and 
still those two lines will be the re. I n fact the o nly 
way to get rid of them is to enter the monitor , find 
where you want the program to end , change the 
last two bytes to "00 00," and change the program 
ending location in addresses $69 and $6A. It's 
easy, but o nly if you know how. 

Remarks are not the onl y things that you can 
put into undeletable lines. Yo u can sto re anything 
you want from program lines using to kens and 
characte r strings to machine language programs 
using this melhod. 

I wou ld like to clear o ne thing up before anyone 
gelS the wro ng idea. The tokens we have been 
using above are I OT mac hine language. All 
microcomputers use to kens to store keywords . All 
BAS IC program lines are stored in the above man­
ner, not in machine language. T he program lines 
must be interpreted each and every lime that they 
are run . However, lhe re is a lot that you can do 
with undeletable lines. 

[JII/allipulaling BASfC using your monilor can also 
hide lines fro m LISTing, but they will R UN normally. T o 
make Ihis l)I'ogram print the 8, bul witho ut line 3 
appearing in Ihe program LISTing - simply {'hange Ihe 
one hexadecimal number to f6 like Ihis: 

.. 0800 00 07 08 01 00 B2 00 16 
Apple Version 

.. 0400 00 07 04 01 00 8F 00 16 
PET Version 

Also notice tha.I PET and Apple versions are similar 
(bolh a're Microsoft BASfCs), but Ihe hex nWllberfor 
R EM is $ B2 for A/JIJle, $8F for PET. The loca lioll of Ihe 
last BAS fC mellw ,)' byle (Ihe tal) of a BASIC !Jrograll/.) is 
differenl in Ihe PET, too. F 01' Origina.l PETs, this address 
is foulld ill $007C, $007D. For Upgrade alld 4.0 PETs: 
$002A, 002B, Allolher difference is Ihal Apple slarts ils 
BA S fC /Jrogmllls at $0800, whCl'l' PET sla rls at $0400. 
You wilillolice this reflected in Ihe lille lillks which co lliaill 
Ihe sta.rling byte ad,j,'e5S of the next line. (I n PET, Ihe 
firsl links are al $040 I and $ 0402, a.nd Ih ey I)oinl. 10 , 
$0-107 where Ihe lI exllmil pOln,ls "I) Ihe challl alice aga lll. 
//. is Ihi.1 '0-107 (o r AIJI)Ie's $0807) which we (ha llged 10 
s/lijJ over line three in our "hidde ~l, linc" lechlliqu~ above.) 
f-fere is Ihe com.plell' l)rogmlll as II wU/I.ld aN,,'ar 11,111." 
PET:] 

.. 0400 00 07 04 01 00 8F 00 OF 

.. 0408 04 02 00 41 82 38 00 16 

.. 0410 04 03 00 99 41 00 1C 04 

.. 0418 04 00 80 00 37 04 00 FA 

.. 0420 B2 40 49 43 48 4 1 45 4C 

.. 0428 20 50 2E 20 41 4E 54 4F 

.. 0430 4E 4F 56 49 43 48 00 4A 

.. 0438 04 01 FA B2 4A 55 4E 45 

.. 0440 20 33 30 2C 20 31 39 38 

0448 31 00 00 00 AA AA AA AA © .. 
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Agricultural Software

from Cyberia
Farmer'sWorkbook
Now available for Commodore, Apple and TRS-80. The most powerful management tool ever for the

agricultural producer. Farmer's Workbook combines the power of Visicalc'J * with the knowledge of

a major midwestern university. The Farmer's Workbook is a collection of templates that are designed

to be run on the Visicalc* program. The templates include labels, 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.

NOW AVAILABLE

FOR APPLE

■ AND TRS-80

complete

accounting package for today's farm operations
I Records, sorts, combines and prints the results of the farm operation.

I Account headings and numbers are pre-assigned for nearly every type ot farm income

or expense, but any account may be deleted, altered or added.

I Keeps personal, family and house-hold accounts as well.

I Cyber-Farmer management tools include cash-flow analysis, depreciation schedules,

inventory and budget reports.

I No computer experience is necessary to operate this system. (COMMODORE AND APPLE ONLY)

"Visrcalc is a iraoemark ot Personal Soflware. Inc.

MaslerCara VISA ana C 0 D orders acceded Dealer inquiries inviiefl i&e 515-292-7634

I 2330 LINCOLN WAY, AMES, IOWA 50010

Perfectly Balanced
educational software

from

MICRO-ED

for

PET and VIC

Send for our free catalog
* please specify PET or VIC

MICRO-ED. Inc. • P.O. Box 24156

Minneapolis, MN 55424

or telephone us at {612) 926-2292
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Farmer's WorkbooK 
Now available lor Commodore . Apple and TRS-BO. The most powerlul management tool ever lor the 
agricultural producer. Farmer's Workbook combines the power 01 Visicalc • with the knowledge 01 
a major midwestern university . The Farmer's Workbook is a collection 01 templates that are designed 

NOW AVAILABLE 
FOR APPLE 
AND lRS-80 

to be run on the Visicalc® program. The templates include labels . lormulas. sample data. test cases and 
lull documentation . Template titles include: Cattle Feeder . Pig Product ion. Sheep Production . Grain Management. 
Loan Payments. Market Average. Land Purchase and many others . 

Cyber-Farmer~he complete 
accounting package for today's farm operations 
• Records. sorts. combines and prints the results 01 the larm operation . 
• Account headings and numbers are pre-assigned lor nearly every type 01 larm income 

or expense. but any account may be deleted . altered or added. 
• Keeps personal. lamily and house-hold accounts as well . 
• Cyber-Farmer management tools include cash-flow analysis. depreciation schedules . 

inventory and budget reports. 
• No computer experience is necessary to operate this system. (COMMOOORE ANO APPLE ONLY) 
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for 

PET" and VIC 
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MICRO·ED. Inc. ' P.O. Box 24156 

1\l inneapol~. ~(N 55424 

or telephone us at (612) 926-2292 
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Inverting

A Matrix
Brian J. Flynn

Vienna VA

Editor's Note: Although this is programmed for

the TRS-80, the ideas can be quickly adapted to any

compute). RM

Have you ever wanted lo solve a sel ofsimultaneous

equations, or perform regression analysis, or learn

a bit about how these routines work? Well, the

essence of such procedures is inverting a matrix.

And in doing this, an accurate and dependable

routine is desirable. One such algorithm is names

for the king of 19th century mathematics, Carl

Friedrich Gauss, and for his French counterpart,

Camille Jordan, pronounced "zhordaii. ' Gauss,

you may recall, was the German genius who at age

two detected and corrected an arithmetic slip that

his lather was making in tallying up a payroll. And

he did this without the assisiance of even a hand

held calculator!

A Level II BASIG program for Gauss-Jordan

matrix inversion is presented here. The algorithm

uses complete pivoting lo minimize round-off

error and to insure that every invertible matrix is

in fact inverted, within limits of the TRS-80's com

puting capability.

A matrix is a rectangular array of numbers or

variables, usually displayed in brackets. A square

matrix is ^-dimensional with, as you guessed, as

many rows as columns. And an identity matrix is

square with 1's in the principal diagonal and O's

everywhere else. The principal diagonal is the line

segment running from the upper left corner to the

lower right corner of the matrix. Only a square

matrix can be inverted, with the inverse equal to

that array which when multiplied by the original

matrix gives an identity matrix. In symbols, this is:

XX ' = !.

X is the original matrix. X1 is its inverse. And 1 is
the identity matrix. The dot between the two X s

means multiplication. For example:

X =

1 4 8

2 1 3

6 9 4

and X-X
-1

1 3 0

0 1 0

0 0 1

To calculate X"1:
lack onto matrix X an identity matrix of

equal size:

0 0

1 0

0 1

I

The dotted line separates or partitions what is now a

3 row x 6 column matrix into two smaller

matrices of equal size, X and I. The partition,
in this case, is like the equator: il enables us to

talk more easily about the halves of a whole.

Is the matrix nearly inverted?

"Not yet, not yet!" the Rabbit hastily intcr-

rupted. "There's a groat deal to come before
that!"1

Namely:

Transform the left portion of the 3x6 matrix

into 1, using row and column operations on

the entire matrix to do this. What is initially

the identity matrix will emerge as X1. In more

detail, the following three steps arc performed

for as many times (iterations) as there are rows
inX:

1. Search would-be key elements, illustrated

below, for the one of highest absolute value.

2. Place this element in the pivot position, if it

is not already there, by switching rows or

columns. The pivot position for iteration #1 is

the first spot in the principal diagonal, going

from upper left to lower right. For iteration

#2 it is the second spot, and so on.

Keep track of columns that switch place, and

interchange corresponding rows in the next-to-

final form inverted matrix.

3. Make the diagonal element in a column

equal to 1. and make the other elements in the

same column equal to 0.

For example:

Step 1:

Would-be kev elements are circled.

i'8>

Module 2 in the computer program tacks I

onto X. The solid circle is the position to pivoi on

in i he first iteration. Would-be key elements, besides

I, arc in the dashed circles. They are the members

of X that can be moved into the pivol position by

switching a row or column.

Module 3 identifies <S as (he would-be key

element of highest absolute value.
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Inverting 
AMatrix 
Brion J Flynn 
Vienna, VA 

Edilor's Noll': Allhollgh Ihis is prograll/II/ed Iur 
Ihe TRS-SO, till' ideas ca ll be qll id")' odo/)I('(l lo allY 
("o il/pliler. RM 

H ave YO LI ever wa nted to so lve a sel o f simullaneo Li s 
equations, or perfo rm regress io n anal ysis. or lea rn 
" bit aboUl how these ro utines wo rk ' We ll. th e 
essence o f such procedures is inverti ng a mat ri x. 
And in do ing this, a n accurate and d epcndable 
routine is desirable. O ne slich algorithm is names 
fo r the king of 19th cenlLiry mathematics, Ca rl 
Friedrich Ga uss. and fo r hi s Fre nc h counte rpart, 
Ca mille J orda n, pro nounced "zhoi' daii. " Gauss, 
yo u Tll ay reca ll , was lhe German genius who at age 
two d etectcd a nd corrected a n ari thmctic slip that 
his fath er was ma king in tall ying up it payroll. And 
he did this withoLit the assistance of even a hand­
held calculator! 

A Leve l II BASIC program for Ga uss-Jordan 
matrix inve rsion is presented here. The algorithm 
lI ses complete pi voling LO minim ize round-ofr 
e rror and Lo insu re lhal eve ry in vertible matri x is 
in fact in verted , within limits of the TRS-80's COI11 -

puting ca pability. 
A matrix is a rectang ular array o f numbe rs or 

va ri ables, usuall y displa yed in brackets. A square 
matrix is 2-dimensio nal with , as yo u g uessed , as 
many ro ws as col umns. And an idenLity matri x is 
square with I's in th e p ri ncipa l diagonal and O's 
eve ryw he re elsc. The principa l diagona l is the line 
segme nt running fro m th e uppe r le ft corn e r to th e 
lowe r rig ht corn e r of the matrix. O nl y a square 
matrix ca n be inve rted . with th e ill ve rse equal to 
that array wh ich whe n mu lti plied b)' the o riginal 
mat rix g-i ves an id e lltity matri x . I n symbols , this is: 

X'X" = I. 
X is the orig inal matri x. X-I is its in ve rse. And I is 
th e identity matrix. The dot be twee ll th e two X's 
mea ns Illultiplication. For cXi:llnp le: 

x r I: 4: 8:1 l ' and X.X-
I 

To ca lcu lat e X -I : 
Tack Oll to matri x X an ide ntity matri x of 

eq llal size : 

l -he dutted lin e separates or partit ions what is now a 
3 row x 6 colu mn mat ri x inlo two smaller 
matrices of cqua l size, X and I. The pa rtitio n . 
in thi s case, is likc the equator: it c nab les us to 
ta lk more easil y aboulthe halves of a who le. 

Is the matrix nea d ), inverted? 
"Not yet, not rct!"' the Rabbit hastil y inte r­
rupted. "There's a grea t dea l to CO rn e bcfore 
that !'" 

Na mel y: 
T rans fo rm the le ft portion of the 3x6 mat ri x 
inlo I , usin g ro w and co lumn operalions o n 
the e ntire matrix to do thi s. What is ini tia ll y 
th e id e ntity matri x will e merge as X-I. In rn ore 
d etail , the fo llowing th ree ste ps are perfor med 
~or ~s man y times (iteration s) as th e re arc rows 
tn X: 

L Scarch wo ul d-be key eleme nts. illustrated 
beluw, for thc one of highest absolute va lue. 
2, Place this clcment in the pivot pusition , if it 
is no t a lready the re, by switching rows o r 
column s. The piVOl position for iteratio n # I is 
thc fi rst spot in the principal diagona l, going 
from upper leftLU lowe r rig ht. Fo r it e ration 
# 2 it is the sccond spot, and so on. 
Kecp track of columns that switch place, a nd 
inte rchange corres po nd in g ro ws in the nex t-lo­
fin al form in ve rted matri x. 
3. Makc the d iago nal eleme nt. in a colullln 
equal to I , a nd .na ke thc uthe r elements in the 
sa lll e column cqual LO O. 

For cxample: 

Step I: 
\Vould-be key e leme nts are circled. 

Modlile ~ in dll! computer program tacks I 
onto X. T he solid circle is lhe posilion to pivot 011 

in th e fIrst ite ration . vVo uld-bc ke),e lc me ll ts, bes id es 
I . a rc in thc clas hed ~ircles. T he)' arc the Ill clllbc rs 
o r X thaI. G ill be moved illiO th e pi vot positioll hy 
sw itching a row or coluIII Il . 

~ l od l1lc 'I idclltili cs S as the wO lllel-be key 
c1emellt or hi o·hest abso lute \"a lue . 

" 
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Step 2: Step: Pentultimate

Old

Column

3

Old

Column

1

To place 8 m the pivot position, columns 1 an

3 are switched (lines 3120 and 3130). Vector M

"remembers" the column interchange.

Step 3:

3

4

0

1

9

.5 0.

2

fi

125 0.

0

n

125 0

1

0

0

0

1

Row 1

divided

by 8.

The pivot element becomes 1 by dividing the

first row in the entire matrix by 8 (lines 3140 to

3190). Next, the second and third elements in

column 1 become 0's:

1

0

D

0.5

0
7

0

1

5

.125

.625

.5

0.

-0.

-0.

125

375

5

0

1

0

0

0

1

This is done by multiplying row 1 by -3 and

adding the product to row 2, and by multiplying

row 1 by -4 and adding the product to row 3. Lines

3200 to 3270 accomplish this.
This completes the first cycle of steps 1, 2, and

3. The circle is the new position to pivot on. The

process continues as before. Skipping a few steps:

1

0

0

0

1

0

0

0

1

0.

0.

-0.

11

09

20

0.13

-0.39

0.50

-0

0

0

.06

.12

.04

This matrix finally emerges. Recall, however,

that columns 1 and 3 were interchanged in the

second step of the first cycle. Hence, rows 1 and 3

must now be switched (module 4):

Step: Last

-0

0

0

.20

.09

.11

0.

-0.

0.

50

39

13

0

0

-0

.04

.12

.06

Module 5 is easily changed to display X"1 dif
ferently, e.g., to show more decimal places or to

accommodate a large number of rows and columns,

say 8 or more.

Finally, as an example of the routine's speed,

inverting a 10 by 10 identity matrix takes about 45

to 50 seconds. This is not very fast. However,

some of the algorithm's time is spent checking

columns for the highest key element and for switch

ing rows, when necessary, in the next-to-final-form

inverted matrix. Some programs omit this check.

But when they do, a danger arises that X will not

be inverted when it really can be. And further, the

elements of the inverted matrix may be of lessened

precision. The preference here is for effectiveness

rather than speed. Bin Gauss, always the perfec

tionist whose motto was "Few, but ripe," mighl

challenge us: "Can't we have both?"

'Lewis Carroll, Alice's Adventures in Wonderland.

10 REN GRUSS-JORDRN MRTRIX INUERSION," B. FLVNN; WINTER 1931

28 REM MODULE 1:ENTER DRTfl

30 gosub 1000

4© rem module 2strck identitv mfltrix onto dfltr mrtrix

50 GOSUB 200G

60 REM MODULE 3:BEGIN INUERTING MRTRIX

?0 GOSUB 3Q00

30 REM MODULE 4:SUITCH ROWS IN THE NEXT-TO-FINRL-FORM MRTRIX, IF RPPROPRIRTE

90 GOSUB 4000

100 REM MODULE 5:DISPLR7 INUERSE MRTRIX

110 GOSUB 5000

120 END

1900 REM MODULE 1

1010 DEFINT I-R:DEFDOL B,C,D,H,X

1020 CLS:PRINT"GRUSS~JORDRN MRTRIX INUERSION WITH COMPLETE PIUOTING.

103G INPUT"PLERSE ENTER THE NUMBER OF ROWS ^COLUMNS) IN THE MRTRIX";K

1940 DIM X<K,2*10,M<IO

105G REM ENTER DRTR

I860 FOR 1=1TO K
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Step 2: 

Old Old 
Column Column 

3 1 

[m 
4 

8 
1 0 

:] 1 0 1 

9 0 0 

To place 8 in the pivot pos itio n, columns 1 an 
3 are switched (l ines 3 120 and 3 130). Vector M 
"remelnbers" the column interchange. 

Step 3 : 

[: 0.5 0.125 0.125 0 

~r 
Q divided 

by 8. 
1 2 0 1 0 

9 6 0 0 1 

T he pivo t element becomes I by d ividing the 
first row in the e ntire matrix by 8 (l ines 3 140 to 
3 190). lext, the second a nd third eleme nts in 
column I become O's: 

0. 5 

7 

0.125 

1.625 

5.5 

0 .125 

-0 .375 

-0.5 

o 

1 

o 

T his is d one by multipl ying row I by -3 a nd 
adding the product to row 2, a nd by mu ltiplying 
row I by -4 a nd adding the product to row 3. Lines 
3200 to 3270 accompli sh thi s. 

This com pletes the first cycle o f ste ps 1, 2, a nd 
3. T he circle is the new pos ition to p ivot o n. The 
process contin ues as befo re . Skipping a few steps: 

Step: Pentultimate 

[: 

0 0 0 . 11 0.13 -'"'] 1 0 0 . 09 -0.39 0.12 

0 1 -0 .20 0.50 0.04 

T hi s matrix fi nall y eme rges . Recall , howeve r , 
that columns I a nd 3 we re in te rchanged in the 
seco nd step of the first cycle. He nce, rows I and 3 
must now be switched (mod ule 4 ) : 

Step: Last 

[

-0 . 20 

X-I = 0. 09 

0,11 

0. 50 

-0 . 39 

0. 13 

0. 04] 
0,12 

-0.06 

Modu le 5 is eas ily cha nged to di splay X· I dif­
fe rentl y, e.g., to show mOre decimal places or to 
aCCOOll110 cia lC a large number o f rows and columns, 
say 8 o r more. 

Finall y, as an example o f the routi ne's speed , 
in ve rting a 10 by 10 ide ntity matri x takes about 45 
to 50 seconds. T his is no t very Fas L. However, 
some of the a lgori thm 's time is spe nt checking 
colum ns fo r the highest key element and fo r switch­
in g rows , whe n necessary, in the nex l-lo- fin al-form 
in verted matrix. Some p rograms omi t this check. 
But when the)! do, a danger arises that X will no t 
be in ve rted when it rea ll y ca n be. And furthe r, the 
ele ments o f the inve rted matrix ma y be of lessened 
precisio n. T he pre ference he re is for e ffective ness 
rather than speed. But Ga uss, a lwa ys the pe r fec ­
tionist whose molto was "Few, but ripe," might 
challe nge us: "Can't we have both )" 
'Lew is Ca rro ll. Alice's Adventures in \ Vonderland. 

10 RHl GAU55-,TORDAt'1 ~lATRI~< IN')ERS Iot-l; c. FL"it~N; lklItHER 1981 
20 RE~l MODULE 1: EtHER DATA 
30 G05UB 1000 
40 RHl ~10DULE 2: TACf< IDEtH I T'l ~lATR v< OtHO DATA NATR V< 
50 GOSU8 2000 
60 RE~l ~10DULE 3 : 8EGIt~ HRJEF~TWG ~lATRV< 

70 GOSU8 3000 
80 RHl ~10DULE 4: 51.,1 ITCH r.::m.J5 It4 THE ~1E>':T - TO- F HIAL -FOR~l ~lATR I >-; , IF APPROPR I ATE 
90 GOSU8 400(1 
100 REN ~10DULE 5: [l I SPLt1',' ItNERSE NATF: I ~< 

110 G05U8 5000 
120 Et~D 

1000 F.:EN ~10DUL[ 1 
1010 DEFINT I - R:DEFDBL C, C,D,H,X 
102(1 CL5 : PRItH"GAU55- JORDFItI ~lFITr.~ I ~< HRJER5I ot'l l,t ITH CONPLETE PP)OTING. 
103(1 It4PUT"PLEASE EtHEF: THE t~U~1E:EF~ OF F~m,15 <COLU~1t·lS) Itl THE NATRI),";K 
104(1 DIN :<O<., 2*'O .. ~lU: ) 

1050 F~EN HlTER DATFi 
1060 FOF~ 1=1 TO I< 



CUSP) 1.7 & 2.0

Introducing

LISP. The language

that can think for itself.

With SmartWare, your micro

computer possesses intelligence. Solves

problems like never before. Actually can learn

from its mistakes. And educates itself in much

the same way your brain operates. It's a new

concept in the way information is handled in

microcomputers.

We appropriately called our version of LISP,

SmartWare. Because it's as limitless as the

human imagination, mind, memory.

An advanced, high-level language, LISP was

first developed for use in artificial intelligence on

large computers. And now, LISP is available from

Datasoft for use on the Apple II and Atari Computers.

Store multiple programs in memory. It can

take it. Program other languages into LISP. It's

no problem. Because LISP offers greater capacity

and power. And, it's a faster, more streamlined

language. For example, just 2 lines in LISP could

equal hours of BASIC programming.

The fact: Relational data base capabilities.

User and program definability. Pattern-directed

invocation

language. Uses

syntax and data

structures upon which esoteric applications

may be implemented. Remembers data

along with "relationships affecting it." Offers

REAL power to micros.

At MIT, they say LISP is the language of

the future.

At datasoft, we say, why wait. Ask your local

computer dealer for SmartWare. Right now! And

turn your computer on to thinking.

SmartWare by

COMPUTER SOFTWARE

Business Center Dr.. Northridge, CA 91324

(213)701-5161

lnlerLISP/65 for ATARI 48K systems 149.9S & APP-L-ISP 1.7 for Apple II 48K systems 124.«.

Introducing 

LISP. The language 

that can think for itself. 

With SmartWare, your micro. 

computer possesses intelligence. Solves 

problems like never before. Actually can learn 

from its mistakes. And educates itself in much 

the same way your brain operates. It's a new 

concept in the way information is handled in 

microcomputers. 

We appropriately called Our version of LISP, 

SmartWare. Because it's as limitless as the 

human imagination, mind, memory. 

An advanced, high. level language, LISP was 

first developed for use in artificial intelligence On 

large computers. And now, LISP is available from 

Datasoft for use on the Apple II and Atari Computers. 

Store multiple programs in memory. It can 

take it. Program other languages into LISP. It's 

no problem. Because LISP offers greater capacity 

and power. And, it's a faster, more streamlined 

language. For example, just 2 lines in LISP could 

eq ual hours of BASIC programming. 

The fact: Relational data base capabilities. 

User and program definability. Pattern.directed 

invocation 

language. Uses 

syntax and data 

structures upon which esoteric applications 

may be implemented. Remembers data 

along with "relationships affecting it." Offers 

REAL power to micros. 

At MIT, they say LISP is the language of 

the futu re. 

At datasoft, we say, why wait. Ask your local 

computer dealer for SmartW.are. Right now! And 

turn your computer on to thinking. 

19519 Htl.\illl:!\s CL' nlcr Dr.. NonhridgL'. CA 91J24 

fnlerLlSP/65 for ATARJ 48K systems 149.95 & APP-L-ISP 1.7 for Apple II 48K systems 124.95. 
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1078

188©

1100

1110

1129

2006

261©

2020

2630

2040

205W

CLS:PRINT"PLERSE ENTER DflTB.

PRINT"R0i..i #"JI;":"

FOR J=1TO K

PR I NT " COL #" jjs INPUT X < I, J ':>

NEXT J,I

RETURN

REM MODULE 2

REM flSSIQN 1,2,

FOR I=1TO K

FOR J=I TO K

. K TO VECTOR M

I+K>=0

NEXT J

2070

2030

30GQ

3010

3620

3830

3840

3950

3060

3970

3080

309©

3100

3110

3120

3130

3140

3150

316S

3170

3130

3190

320S

3210

3220

3230

324G

3250

3260

3279

3288

3290

4000

4018

4G20

4038

4940

4050

4060

NEXT I

RETURN

REN MODULE 3

FOR Q=1TO K

IF Q=K THEM 3140

REM SERRCH WOULD-BE KEV ELEMENTS FOR HIGHEST RBSOLUTE UflLUE

HE=RBS-;K<Q.. Q>>: HROW=0: HCOLUMN=G

FOR 1 = 1 TO K--Q

DUMMV=fiBS<X<Q+I,Q>>:IF DUMMV>HR THEN HR=DUMMV:R=Q+I

DUMMV=RBS<X<Q,GHi:>:>:IF DUMMV>HC THEN HC=DUMMV:C=Q+I

NEXT I

IF HE>=HR RND HE>=HC THEN 3148

REM SWITCH ROWS, IF RPPROPRIRTE

IF HR>=HC:FOR ,T=1TO 2*K:H0LD=X>;R, J

REM SWITCH COLUMNS, IF RPPROPRIRTE

IF HR<HC:FOR J=1TO K:HGLD=X< J,C> : K

J:H1=M<Q>:M C0>=M<C>:M"CC>»H1

REM RDJUST KEV ROW

X<R, J^XCQ, J> : X<Q, J>=HOLDs NEXT J

, O=X< J, Q>:X<J,Q.1=HOLD: NEXT

IF B=G PRIHT"SINGULRR MRTRIX":END

FOR J=Q TO 2*K

X<Q,J>=X<Q,J)SB

NEXT J

REM RDJUST REMAINING ROWS

FOR L=1TO K

IF L=K RND K=Q THEN 328S

IF L=Q THEM L=Li1

D.=x-;L,a:>

FOR J=Q TO 2*K

X<L,J>=X<L,J>~D*X<Q,J)

NEXT J

NEXT L,Q

RETURN

REM MODULE 4

FOR 1=1 TO K

C=G

FOR J=l TO K

IF MCJ::> = I THEN OJ

NEXT J

IF COI THEN FOR L=1TO K= MOLD=X< I, Kh-L> : X< I, K+L>=XkC,K+L:): X'X,K+L^=HOLD: NEXT

407© RETURN

50G0 REM MODULE 5

5010 CLS

502G FOR 1=1TO K

5030 FOR ,T=1TO K

5040 PRINT USING"##.##

505O NEXT J:PRINT

5068 NEXT I

5870 RETURN

70 

1070 CLS : PF: HlT"PLEASE D 'HEr.: OATFI. 
1(180 PRIt..fT "ROll.l #"; I; II: .. 

1090 FOR J=lTO K 
110121 PRINT "COL #";J:INPUT X(I.J) 
1110 t~E~<:T J ,. I 
11 2121 RETURN 
20013 REI'1 ' 1'10DULE 2 
201.0 REI1 RSS I GN 1., 2 , , , , , K TO VECTOR 11 
20213 FOR I=:lTO K 
2e30 FOR J=I TO I( 
2e40 X( I, K+J ) =13: X( J, I+K ) =0 
2E1513 NE~'<T J 
213613 X( I, K+I ) =1. : M( I)=I 
20713 NEXT I 
21380 RETlIF:r'l 
300121 RE~1 MODULE 3 
3010 FOR Q=lTO 1< 
3020 IF Q=I< THEN 3140 

COMPUTE! 

3030 Ra1 SEAF(CH lJOULD- 8E KE'-.' ELE~1EtHS FOR HIGHEST ABSOLUTE 'JALUE 
3040 HE=A8S 0':(CL cn ): HROl,I=0: HCOLU~1N=12I 
312150 FOR 1=1 TO I<-Q 
313E.B DU~1~1'.'=A8S 0:;, ( 0 + I " 0 :> ) : I F DU~l~1\' >HR THEt~ HR=DU~l~l'l : R=O+ I 
3137121 OUM~l'l=ABSC<: (Q .. Q+I :>:> : I F DU~l~lV>HC THEN HC=DU~lM',': C=O+ I 
3080 NE'<T I 
30913 IF HE >=HR At'lD HE >=HC THEt'l 3140 
310(1 REM Sr.IITCH Rot,IS .. IF APPROPRIATE 

Oclober. 1Q81. lssue 17 

3110 IF HR ) =HC: FOR J=1 TO 2 * 1<: HOLD=;'(R ,. J ) : >':CR ,. ,T)=~' (Q ,. T ) : 7-:( 0 ,· ,T) =HOLD: t 'lE ~<T J 
312121 RE~l Sr.I ITCH COLUt·1tlS.· IF FIPPROPR I ATE 
313121 IF HR<HC:FOR ,T=ITO 1< :HOLD=~<CT , C ) :~'( J ,·C ) =~<': J ,. Q): >«J .. Q) =HOLD:t'lE)<T 

J:Hl=M( O) :M ( Q)=M(C):M(C)=Hl 
314(1 REM AD,TUST I<E'.,.. ROld 
315£1 8=~(: ( Q .• GO 
316 0 IF B=B PRIt~T" SHlGULRR ~lATF: Il<": Et·1D 
317121 FOR J=Q TO 2*1< 
31 8 0 X( Q~J ) ~X(QJ J ) .~8 

319(1 NE)<T J 
3213(1 RE~l AD.TUST REt'lA ItH t·1G ROl,IS 
321[1 FOR L=ITO 1< 
3 22121 IF L=I< AND I(=Q THEt'l 32::::0 
323(1 IF L=Q THEt~ L=L+ l 
3240 D.=>~:( L , Q ) 

325~:1 FOR J=Q TO 2*K 
326 0 '« L .. ...T ) = ~t: ( L .· ,,,T) - D*,« Q,. ,J ) 

3270 t~E ><T J 
328~3 HE>::T L " Q 
32913 RETURt'l 
40013 F:E~1 ~10DULE 4 
4131121 FOR 1=1 TO I( 
402121 (;=0 
403(1 1'01': .1= 1 TO 1< 
41340 I F M( J :> = I THEN C=J 
4050 t'~E ~~T J 
406 0 I F C< > I THEt'l FOR L=ITO 1<: HOLD=), n , I(+L ) :>«I. IU L ) =)<:( C,. I<+L ):;«C .. I( +L ) =HOLD: t~E;<T 

L:Hl=M O: I ) :M( I ) =M(C) :M(C) =Hl 
413713 RETUF(tl 
5000 REM ~100ULE 5 
5010 CLS 
5020 FOR 1=1 TO I': 
5030 FOF: .1= 1 TO I( 
51340 PRItH USU1G"##. ## ";)« I ,. I(+.T) ; 
5135121 t~E>':T .1: PI': UH 
50E.(1 t~E)':T I 
5070 RETURt'l 



Osborne
TM

AWAKENS the ATARI
and Puts it toWork.

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,

Osborne/McGraw-Hill introduces 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 persona! 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 tor 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 en a Loan

Mortgage Amortization Table

Greatest Common Denominator

Prime Factors of Integers

Area of a Polygon

Pads of a Triangle

Analysis of Two Vectors

Operations on Two Vectors

Angle Conversion: Rodians 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 Gaussian Quadrature

Derivative

Roots of Quadratic Equations

Real Roots of Polynomials. Newton

Roo;s of Polynomials 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 Correlation 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 m

itnti

Some Common BASIC Programs ed. by Lon Poole:

Atari" edition - #53-5, S14.99

PET/CBIvr edition - #40-3. $14.99 i

TRS-8CT level II edition - #54-3, $14.99

Generalized BASIC edition - #06-3, $14.99 .

Make check payable to:OSBORNE/McGraw-Hill

630 Bancroft Way, Berkeley. CA 94710 Dept. G8

Practical BASIC Programs ed. by Lon Poole

Contains 40 additional programs with a wide

range of home and business applications, (Gen

eralized BASIC edition only) #38-1, $15.99 C

Phone: (415) 548-2805

TOLL FREE: 800-227-2895 Outside California

Name-

Address

City/State/Zip

Plus 75/ifem 4th class 51.50/item UPS S2.50/ifem Air Mail S10.00/item Overseas

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

Total amount enclosed $_

Signature

or charge my Visa Mastercard #. Exp. Date __

TM 
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. 

Osborne/McGraw-Hili introduces 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. 

Fulure 01 an Investment 
Future Value of Regular Deposits (Annuity ) 
Regular Deposits 
Regular Withdrawals from an Investment 
In ll iol Investment 
M inimum Investment lor Withdrawals 
Nomlnollnferesl Roles on Investments 
Effective Inlerest Rote on Investments 
Earned Interesl Tob ie 
Deprecia tion Rote 
Deprecia tion Amount 
Salvage Va lue 
DiscounT Commercia l POpel 
Principal on a loon 
RegulOl Payment on a Loon 
los! Payment on a l oon 
Remaining Balance on a loon 
Term of a loon 
Annual Inferest Rote on a loon 
Mortgage Amortlzollon Tobie 
Greatest Common DenominotOl 
Pmne Factors of Integers 
Alec of a Polygon 
Ports Of a Triangle 
Ana lysis of Two Vectors 
Operations on Two Vectors 

Angle Conversion: Radians 10 Degrees 
Angle Conversion: Degrees to Rodia ns 
Coordinate Conversion 
Coordinate Plot 
Plot of Polar Equation 
Piot of FuncTions 
linear Interpolation 
Curvilinear tnterpolotion 
Integra tion' Simp son's Rule 
Integration' Trapezoidal Rule 
Integration Gaussian Quadrature 
Derivative 
Roots of Quadratic Equat ions 
Real ROOTS of Polynomia ls' Newton 
ROOTS of Polynominals Ha lf-Interval Search 
Trig Polynomial 
Simultaneous Equations 
linear Programming 
MaTrix Addition. Subtraction. Scalar Multiplica tion 
Matrix MulTip lica tion 
Matrix Inversion 
PermutaTions and Combinations 
Ma nn-\AJhitney U Test 
Mean. Variance. Slandard Deviation 
Geometric Mean and Devia tion 
Binomial Distribution 

Poisson Distribution 
Normal Distribution 
Chi-square Distribution 
Chi-square Test 
Student's I-distribution 
Student's t-dlstribution Test 
F-dlst ribution 
linear Correlat ion Coeff icient 
lineor Regression 
Multip le linear Regression 
NIh Order RegreSSion 
Geometric Regresskm 
Exponential Regression 
System Reliabil ity 
Average Growth Rate. Future Projections 
Federa l Withholding Taxes 
Tax Depreciation Schedule 
Check Writer 
Recipe Cost 
Map Check 
Day of the Week 
Days Berween Two Doles 
Anglo 10 Melric 
Alphabetize 

Some Common BASIC Programs ed. by Lon Poole: 

Atari '· edition - #53-5, $14.99 n 
PET/CBM'· edition - #40-3. $14.99 l] 
TRS-80'· level II edition - #54-3, $14.99 
Generolized BASIC edition - #06-3, $14.99 D 

Make check payable to: OSBORNE/ MCGraw-Hili 
630 Bancroft Wa y. Berkeley. CA 94710 Dept. GB 

Practical BASIC Programs ed. by Lon Poole 
Contains 40 additionol programs with 0 wide 
range of home ond business applicotions. (Gen­
erolized BASIC edition only) #38-1. $15.99 D 

Phone: (415) 548-2805 
TOll FREE: 800-227-2895 Outside California 

Name· __________ _ ____________________ ________ __ 

Address _________________ ___ _________________ _ 

City/State/Zip _ _ ______________ ____ _________ __ _ 

Plus .75/ item 4th clo ss S1 .50/ item UPS S2.50/i tem Air Moil S10.00/item Overseas 
(California Residents odd applicable tax.) Please send me your free catalog. 

Total amount enclosed S ___________ or charge my Visa ~ Mastercard # ___________ Exp. Dote 
Signature _________________________________ ___ _ 
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Budgeting On

The Apple
William R. Swinyard

Prove UT
When I sat down at one of the University's dozens

of Apples six weeks ago, someone had to show me

where the on/off switch was. But I learned fast

and, within a few weeks, I was doing pretty well at

what I believed the Apple to be best at. I had main

tained several "high score" records on Apple In

vaders ... I was terrific atjudging angle and wind-

speed in the Bombs game ... and I was even learning

how to back away from brick walls in Maze. But I

had not entered even one real line of programming.

One other thing I did discover, though, was

how ... well, nice the Apple is. True, I had spent a

little programming time on our DEC installation

(and a lot of time on it using canned analytical

software packages), but I always felt inhibited

about getting too intimate with that machine be

cause of its so formal, even intimidating, way of

speaking — or should I say "shouting" — back.

"FATAL PROCESSING ERROR. ILLEGAL

CHARACTER IN DATA (K) [OCTAL 113]

UNIT=8/ACCESS= SEQUIN/MODE=ASCII,"

was typical of the helpful way the DEC had about

it. What a contrast with the Apple! It almost seemed

to invite me to stay with it just a bit longer, and even

to try running a few little programs on it.

And so I did. This article is about one of the

first. It simply permits the user to enter a monthly

income figure then displays a budget, along with

the discrepancy between the budget and the in

come. It has a few nice touches, I think. Program

requests for budget changes are highlighted in a

new budget display, there is a short subroutine to

align the decimal points, and percentages of total

budget are also displayed.

Briefly, here are what the sections of the pro

gram do:

Line 115 — Displys the title of the program on

an otherwise blank screen for a few seconds.

Line 120 — Requests monthly income

information.

Lines 240-570 — Lists out, with illustrative

budget figures, the items appropriate for my

budget. Yours may be different, and you will

need to change the program listing where

appropriate.

Lines 600-680 — Prints the output headings,

the budget name and corresponding value,

the total budget figure, and the deviation

between income and budget.

Lines 690-775— The above information is

displayed for about 10 seconds, followed by

requests for updated expenditures originating

in these lines. If updates are made, a new

display table is printed which highlights (with

underlining) the updated expenditure figure.

Lines 780-830 — A subroutine for lining up

the decimals.

Lines 835-900 — Prints out the fully revised

expenditures table, but accompanied this time

with percentage allocations of budget, if

requested.

The tabular display has been arranged to just

fit into the Apple screen, so a line printer is un

necessary to get full use of this program.

Several refinements to the program might

make it yet more appealing for jour use, but seemed

like overkill for me. With little modification the

program could be designed to display budget

values and percentages in the first tabular display

— only one extra FOR-NEXT loop would be re

quired. The program could easily be rewritten to

make it interactive in budget-area development,

though this seems unnecessary for a family whose

budget allocations typically fall into the same areas

each month. Or the program could be easily modi-

fled to accommodate input oi'gross monthly income,

and incorporate federal and state tax withholding

information, FICA withholding, tax-deferred

income, etc. by building in the appropriate with

holding proportions (income level, number of

exemptions, and claimed marital status would be

required as input values). However, since Uncle

Sam has been changing the FICA rates annually, I

passed this improvement by in favor of the relative

permanency of the program as it now stands. Still.

if you are interested in simulating the effect of

increasing or decreasing your number of exemp

tions, this modification could be worthwhile.

Figure 1 shows the initial output display after

entering a net monthly income figure. Figure 2

shows the output following the program's request

for any changes. You can see that the change was
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Budgeting On 
TheApple 
Willia m R. Swinyard 
Provo. UT 
When I sat do wn a t one of the University's doze ns 
o f Apples six weeks ago, someone had LO show me 
where the on/o ff switch was. But I lea rn ed fas t 
and , within a few weeks , I was do ing pre tty well a t 
what I be lieved the Apple to be bes t a t. I had main ­
ta ined seve ra l "high score" records o n A pple I n­
vade rs .. . I was te rrific a t judging ang le a nd wind­
speed in the Bo mbs game .. . a nd I was eve n lea rnin g 
ho w LO back away fro m brick wa lls in Maze. But I 
had not entered even one rea l line o f p rogramming. 

One othe r thing I did discover , th o ugh, was 
how ... well , nice th e Apple is. True, I had spent a 
little programming t ime on our DEC insta llatio n 
(and a lot of time o n it using canned a na lytica l 
so ftwa re packages), but I a lways fe lt inhibited 
abo ut gelling too intimate with tha t machine be­
cause of its so fo rmal, even intimida tin g , way of 
speakmg - o r sho uld I say "shouting" - bac k. 
"FATAL PROC ESS ING ERROR. ILLEG AL 
CHARACTER IN DAT A (K) [OCTAL 11 3] 
UN IT = 8/ACC ESS = SEQU IN/MODE = ASCll ," 
was typica l o f th e he lpful way the DEC had about 
it. What a contrast with the Apple! It a lmost seemed 
to invite me to Slay with itjusl a billo nge r, and even 
LO t ry running a few li ttle programs o n it. 

And so I did. This article is abo ut o ne o f the 
first. I t simpl y pe rmits the user LO ente r a monthly 
income figure the n displays a budge t, al o ng with 
th e d iscre pancy be tween the budget a nd the in ­
come. It has a fe w nice LOuches, I think . Program 
req uests fo r budget changes a re highlighted in a 
new budget d ispla y, the re is a short subroutine LO 
ali gn the decimal po ints, and pe rcen tages o f tota l 
budget a re a lso disp layed . 

Brie fl y, he re a re what the sectio ns o f th e pro-
gra m d o : 

Line 115 - Displ ys the title of the program on 
an othen vise b la nk sc reen fo r a few seconds. 
Line 120 - Requests mo nthl y income 
info rmatio n. 
Lines 240-570 - Lists out, with illustrative 
budget fi gures, th e items a ppropria te fo r Illy 

budget. Yours may be diffe re nt, and yo u will 
need to change the program listing whe re 
appro pria te. 
Lines 600-680 - Prints th e output headings , 
the budget name a nd correspond ing va lue, 
the LOta l budget fi gure , and the devia tio n 
be twee n income and budge t. 
Lines 690-775 - T he a bove info rma tio n is 
di sp layed for about 10 seconds, followed by 
requests for updated ex pe nditures originating 
in these lines. If updates a re made, a new 
di splay table is printed which highligh ts (with 
underlining) th e updated ex penditu re fi gure. 
Lines 780-830 - A subrou tine fo r lining up 
the decimals. 
Lines 835-900 - Pr ints ou t th e full y revised 
ex penditures table, but acco m panie"d this time 
with pe rcentage a llocati o ns of budget, if 
requested. 

. T he tabula r d is play has been arra nged to just 
fi l lll lO the Apple screen , so a line prin te r is UIl­

necessa ry LO get full use o f th is program . 
Severa l refinements to th e program m ight 

make it yet more appealing fo r your use, but seemed 
li ke o ve rki ll fo r me. With li ttle modificatio n the 
program could be designed to di splay budget 
values and percelllages in the first tabular di splay 
- o nl y o ne extra FOR-N EXT loop wo uld be re­
quired. T he program could eas ily be rewritten to 
ma ke it inte racti ve in budget-a rea developme lll , 
th o ugh this seems unnecessa ry fo r a fa mi ly whose 
budget a ll oca ti o ns typica ll y fall into th e same a reas 
each month . Or th e progra m could be eas il y modi ­
fi ed to accommodate input o I' gross month ly income, 
and incorporate fede ra l and s tate tax withho lding 
mformallo n, FlC A wlth ho ldmg, tax -de ferred 
income, e tc. by buildin g in th e a ppro pria te with ­
ho ld ing propo rtio ns (income leve l, num ber o f 
exe mptio ns, and claimed marital status would be 
required as input values). Howeve r , since Uncle 
Sa m has been chang ing th e FI CA ra tes annua ll y, I 
passed tillS Improve ment by 111 favo r o f the re lative 
pe rmanency o f the program as it no w sta nds. Still , 
if you a re illle rested in simulating the effect o f 
i~creas i~ g or d.e~ re<:~ s in g you r number o f exemp­
lio ns , thiS mod ificatio n could be worth while . 

Figure I shows the ini ti a l outpu t disp lay aft e r 
ente rin g a ne t monthl y income fi gure. Figure 2 
sh o ws the output following the prog ram's request 
for an)' changes. Yo u can see th a t the cha nge was 
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NEW ROM BOARD FOR THE APPLE II*

$125.00 WITH UTILITY ROM.

With Andromeda's new ROM Board, you can plug many

useful utility programs into your Apple II. Because ROM

memory never forgets, you can access these utilities

instantly without having to load them from disk.

The ROM Board comes with the utility ROM. which

gives you five powerful options to apply to your

Applesoft" programs. With the Utility ROM. you can do

automatic line numbering, control a program list with a

page mode, restore a crashed Applesoft* program in
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without DOS, giving you an extra 8K on your disk. Any of
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the Dual DOS in ROM, and'Your'pie ROM.
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made ("Med. and Dent.") and was highlighted with

a short underline. After all changes have been

made, the program gives you the option of re

questing percentage breakdowns by budget area.

This table is shown in Figure 3, which concludes

the budgeting routine.

There is nothing very sophisticated about any

of this, but the program has been a useful one for

our family; there is nothing quite so engaging as

seeing an inanimate "object" spring to life at your

bidding. And the program was just a lot of fun to

write. Let me know of your improvements of it.

Program 1.

ID REM ************************

20 REM *HOME BUDGETING PROGRAM*

30 REM "CREATED JUNE 10, 1981 *

40 REM *BY VILLIAM R. SVINYARD*

50 REM *SH0WS AND CALCULATES *

60 REM "DISTRIBUTION OF INCOME"

70 REM "INTO BUDGET CATEGORIES*

80 REM *INCLUDINC REQUESTS FOR*

90 REM "UPDATED EXPENDITURES £*

100 REM *FOR PERCENTAGE DISPLAY*

110 REM "ft**********************

115 HOME : PRINT : PRINT : PRINT

: PRINT : PRINT : PRINT TAB<

10)"HOME BUDGETING PROGRAM":

FOR I = 1 TO 1000: NEXT I: HOME

120 INPUT "WHAT IS NET MONTHLY I

NCOME* ";SALARY

130 PRINT

232 DIM DD(17) ,DD5(17)

23S REM '"BUDGETED ITEMS IN LIS

TING «*

237 REM **T0 CHANGE BUDGET YOU

MUST ACCESS THE LISTING DIPE

CTLY*»

240 DDS(1) = "HOUSING"

250 DD( 1) = 500

2G0 DDS<2) = "HEAT"

270 DD<2) = 50

280 DDW3) = "LIGHTS"

29 0 DD(3) = 3 5

300 DDS(4) = "DONATIONS"

310 DD(4) = 50

320 DDS(5) = "TELEPHONE"

330 DD<5> = 35

340 DDS<6) = "LOAN PAYMNTS"

350 DD<6> = 100

3G0 DD$(7) m "MED 6 DENT"

370 DDC7) = 35

3B0 DDS<8) = "GROCERIES"

390 DD(8) = 300

4 00 DDS(9) = "AUTO MAI NT."

410 DD(9> = 25

420 DDS(IO) = "GASOLINE"

430 DD(10) = 100

440 DDStll) = "INSURANCE"

450 DD(ll) = 50

470

480

490

500

510

520

530

540

550

560

570

580

5 90

600

605

6 10

620

630

635

6 40

650

660

670

680

685

690

7 0 0

710

730

740

750

7 60

77 0

775

780

790

300

810

820

825

627

830

835

B40

85 0

855

860

DDSU2) = "CLOTHING"

DDt12) = 50

DDSC13) = "EDUCATION"

DD<13) = 20

DD5(14) = "HOME REPAIR"

DD(14) = 50

DDSC15) = "RECREATION"

DDt15) = 60

DDS(16) = "SAVINGS"

0D(16) = 50

DDSt17) = "OTHER"

REM ***PPINT OUTPUT***

HOME

PRINT "MONTHLY INCOME",SALARY

PRINT "=============="

SUM = 0

FOR I = 1 TO 17

GOSUB 790: PRINT TABt A)I, TAB

4>DD$(I); TAB( B)DD(I)

IF I = TT THEN PRINT TAB(

18)"---"

SUM = SUM + DDtI)

NEXT I

PRINT

PRINT "TOTAL BUDGETED = ";SUM

PRINT "

SALARY

IF Q =

FOR X =

TOTAL BUDGETED =

NET AFTER BUDGET =

- SUM

1 THEN GOTO 910

1 TO 10000: NEXT X

PRINT "****«**************"

REM ***CHANGES"*«

INPUT "WAS SPENDING OTHER TH

AN ABOVE? BS

IF B5 = "N" THEN GOTO 840

INPUT "TYPE ITEM NUMBER, ACT

UAL EXPEND. ";I,X

TT = I

DDtI) = X

GOTO 500

REM SUBROUTINE FDR DECIMAL PLACEMENT

A = 2:B =

IF I > 9

IF DDtI)

IF DDCI) > = 100 AND DDtI) <

1000 THE

IF DDtI)

B - 2

IF PC > 9 THEN C = C - 1

RETURN

REM ROUTINE TO COMPUTE & PRINT

INPUT "WANT VS OF BUDGET? " , C S

IF CS = "N" THEN GOTO 910

PRINT : PRINT

FOR I s 1 TO 17

19 : C

THEN

< 10

>

B =

> =

= 25

A =

THEN

100

B -

1000

A - 1

B = B

AND DD

1

THEN

(I )

B =

" COMPUTE! Oclo ber.1981.lssue 17 

made ("Med . and Dent.") and was highligh ted with 
a sha n unde rline. After all changes have been 
made, the program gives you the option of re­
questing percentage breakdow ns by budget area. 
T his table is shown in Figure 3, which co ncludes 
the budgeting routine. 

T he re is nothing ve ry sophisticated abo ut any 
of thi s, bu t the p rogram has been a useful one fo r 
our fam il y; there is nothing quite so engaging as 
see ing an inanimate "object" spring to li fe at your 
biddi ng. And the program was just a lot o f fun to 
wri te . Let me know of yo ur im provements of it. 

Program I. 

20 REM 'HOME BUDGETING PROGRAM ' 
30 REM 'CREATED JUNE 10 , 19B1 • 

40 REM 'BY WILLIAM R. SWINYARD ' 
50 REM ' SHOWS AND CALCULATES , 

60 REM 'DISTRIBUT I ON OF I NCOME ' 

70 REM 'INTO BUDGET CATEGORIES ' 

BO REM 'INCLUDING REOUESTS FOR ' 

SO REM 'UPDATED EXPENDITURES " 

100 REM ' FOR PERCENTAGE DISPLA Y' 
110 REM _***.tt •• • • _ •••••• •••• • _ 

115 HOME : PRINT : PRINT PRINT 
PRINT : PRINT : PRINT TAB ( 

10)"HOME BUDGETING PROGRAM ": 
FOR 1 = I TO 1000 : NEXT I : HOME 

120 INPUT "WHAT IS NET MONTHLY I 
IICOME' " ; SALARY 

130 PRIIiT 
232 DIM 00 ( 17 ) ,001( 17 ) 
236 REM "BUDGETED I TEMS I N LIS 

TING .. 
237 REM "TO CHAIIGE BUDGET YOU 

MUST ACCESS THE LISTING DIRE 
CTLY" 

240 DOl( II = "HOUSING " 
250 00 ( 1 ) = 5 0 0 
260 DOl( 2) = "HEAT" 
270 00(2 ) = 50 
2BO 001(3 ) = "LICHTS " 
290 00(3 ) = 35 
300 001 (4 ) = " DONATI ONS " 
310 00 ( 4) = 50 
3 20 DO I( 5 ) = "TELEPHONE" 
3 3 0 DD( 5) = 35 
340 001(6) = "LOAN PAYMNTS" 
3 5 0 00(6) = 100 
360 001(7 ) • "MED , DENT" 
370 00(7) = 35 
3BO DDI ( B) = "CROCERIES" 
390 DD(B) = 300 
400 DOl( 9 ) = " AUTO MAINT . 
HO 00 ( 9) = 25 

420 001(10) = " CASOLINE" 
430 DD( 10 ) = 100 
440 001 ( 11 ) = " INSURANCE " 
450 00 ( 11 ) = 50 

470 001 (12 ) = "CLOTH I NG " 
4BO DD ( 12 ) = 50 
490 001 ( 13) = "EDUCATION" 
500 00 ( 13 ) = 20 
510 001 ( 14 ) = " HOME REPAIR" 
520 00 ( 14 ) = 50 
530 001 ( 15 ) = " RECREATION" 
540 00(15) = 60 
550 001(16 ) = "SAVINCS" 
560 DD ( 16) = 50 
570001(17 ) = "OTHER " 
580 REM "'PRIIiT OUTPUT'" 
590 HOME 
600 PRINT "MONTHLY INCOME" , SALARY 

605 PRINT "==============11 
610 SUM = 0 
620 FOR 1 = 1 TO 17 
630 COSUB 790 : PRINT TAB ( 1.)1 ; TAB ( 

41001(1) ; TAB( B)DD ( I) 
635 IF 1 • TT THEil PRINT TAB ( 

18)"--- " 
640 SUM = SUM • DO ( 1 ) 

650 IIEXT I 
660 PRINT 
670 PRINT "TOTAL BUDGETED = "; SUM 
680 PRIIiT "NET AFTER BUDCET = 

SALARY - SUM 
685 IF 0 = 1 THEN GOTO 9 1 0 
690 FOR Y. = 1 TO 10000 : NEXT X 
700 PRINT ".t * • • • • , • ••• • ••• __ . " 
710 REM " 'CHANGES'" 
730 INPUT "WAS SPENDIIiC OTHER TH 

AN ABOVE? " ;BI 
740 IF BI = "N" THEN COTO B4 0 
750 INPUT "T YPE ITEM NUMBER , ACT 

UAL EXPEND . " ;I,X 
760 TT = I 
77000 ( 1) = X 
775 COTO 500 
7BO REM SUBROUTINE FOR DECIMAL PL AC EMENT 
790 A = 2 : B = IS : C = 2S 
800 IF I ) 9 THEN A = A - I 
810 I F DO ( 1 ) ( 10 THEN B = B • 1 
820 IF 00 ( 1) = 100 AND 00 (1 ) 

1000 THEN B = B-1 
825 IFDD ( I » = 100 0 THEN B 

B - 2 
827 IF PC ) 9 THEN C = C - 1 
830 RETURN 
835 REM ROUTINE TO COMPUTE & PRI NT ... ' S 
840 INPUT "WANT '-' 5 OF BUDGET' It ; C S 

850 IF CI = "N" THEN COTO 910 
855 PRINT PRINT 
B60 FOR 1 I TO 17 
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8G5 Q » Q

670 PC = (DD(I ) / SUM) * 100

880 GOSUB 790: PRINT TAB( A)I, TAB<

4>DDS(I); TABC B)DD(I), TAB<

C) INT (PC) , "V

89 0 NEXT I

895 Q = 1

90 0 GOTO 660

9 10 END

Figure I.

HOME BUDGETING PROGRAM

VHAT IS NET MONTHLY INCOME? 1600

MONTHLY INCOME 1GO0

1

z

3

4

5

6

7

8

9

10

11

11

13

14

15

16

17

HOUSING

HEAT

LIGHTS

DONATIONS

TELEPHONE

LOAN FAYMNTS

MED £ DENT

GROCERIES

AUTO MM NT.

CA50LINE

INSURANCE

CLOTHING

EDUCATION

HOME REPAIR

RECREATION

SAVINGS

OTHER

TOTAL BUDGETED =

NET AFTER BUDGET

500

SO

35

50

35

100

35

300

25

100

50

50

20

50

60

50

0

1510

= 90

Figure 2.

VAS SPENDING OTHER THAN ABOVE? Y

TYPE ITEM NUMBER, ACTUAL EXPEND. 7,75

MONTHLY INCOME 1SO0

1

I

3

4

5

6

7

8

9

10

11

12

13

14

15

15

HOUSING

HEAT

LIGHTS

DONATIONS

TELEPHONE

LOAN PAYMNTS

MED £ DENT

GROCERIES

AUTO MAINT.

GASOLINE

INSURANCE

CLOTHING

EDUCATION

HOME REPAIR

RECREATION

SAVINGS

500

50

35

50

35

100

75

300

25

100

50

50

20

50

60

50

17 OTHER 0

TOTAL BUDGETED = 1550

NET AFTER BUDGET = 50

Figure 3.

VAS SPENDING OTHER THAN ABOVE?

WANT S'S OF BUDGET? Y

1

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

HOUSING

HEAT

LIGHTS

DONATIONS

TELEPHONE

LOAN PAYMNTS

MED & DENT

GROCERIES

AUTO MAINT.

GASOLINE

INSURANCE

CLOTHING

EDUCATION

HOME REPAIR

RECREATION

SAVINGS

OTHER

TOTAL BUDGETED =

NET AFTER BUDGET

500

50

35

50

35

100

75

300

25

100

50

50

20

50

SO

50

0

1550

= 50

3 2%

3%

2%

3%

2%

6%

4%

19%

1%

e%

3%

3%

1%

3%

3%

3%

0%

••••••••••••••••

Bugs in your Apple?

DDT
Disco-Tech's Disc Drive Timer program

zaps disc drive problems!
COBRECT

300

397 QO 29B OO 199 DO 301 00 307 00 JO 3 0&

ll II III II I l ■ I I I Ml II Ml Illllllll

Analyze disc drive motor speed on a routine basis with

an adjustable real-time speedometer. Accurate to one-

tenth of oner.p.m. out of 300 r.p.m.

Fine-tune disc drive motor speed yourself. All you need

is DDT, two screwdrivers, and five minutes' time.

Engineering Business

Architecture Utilities

Surveying

Diskette & complete manual

Also available for TRS-80 Model I,

$2995

To order or for more information,

write or call

microcomputer

V **¥ 1 products

t.m. a division of

Morton Technologies, Inc.
600 B Street

P.O. Box 11129 • Sanla Rosa, CA 95406

707/523-1600

Qclober, 1981. Issue 17 

8&5 a : 0 

870 PC: (00(1) I SUM)' 100 
880 GOSUB 790 : PRINT TAB ( A) I, TAB( 

41DDS(I ); TAB( B)DD (I), TAB ( 
C) INT (PC) ;""" 

890 NEXT 
895 0 : I 
900 GOTO 660 
910 END 

Figure 1. 
HOME BUDGETING PROGRAM 

WHAT IS NET MONTHLY INCOME? ISOO 

MONTHLY INCOM E 1600 

============== 
1 HOUSING 500 
2 HEAT 50 
3 LIGHTS 35 
4 DONATIONS 50 
5 TELEPHONE 35 
SLOAN PAYMNTS 100 
7 MED & DENT 35 
8 GROCERIES 300 
9 AUTO MAINT . 25 

10 GASOL IN E 100 
11 INSURANCE 50 
1. CLOTHING 50 
13 EDUCATION 20 
14 HOME REPAIR 50 
15 RECREATION SO 
16 SAV INGS 50 
17 OTHER 0 

TOTAL BUDGETED: 1510 
NET AFTER BUDGET 90 

Figure 2. 

WAS SPENDING OTHER THAN ABOVE? Y 
TYPE ITEM NUMBER, ACTUAL EXPEND . 7 , 75 
MONTHLY INCOME 1600 

============== 
1 HOUSINC 
2 HHT 

3 LIGHTS 

500 
50 
35 

4 DONATIONS 50 
5 TELEPHONE 35 
6 LOAN PAYMNTS 100 
7 MED & DENT 75 
8 GROCERIES 300 
9 AUTO MAINT . 2S 

10 GASOLINE 100 
II INSURANCE 50 
12 CLOTHING 50 
13 EDUCATION 20 
14 HOME REPAIR SO 
15 RECREATION 60 
16 SAVINGS 50 

COMPUTE! 

17 OTHER o 

TOTAL BUDGETED: 1550 
NET AFTER BUDGET: 50 

Figure 3. 

WAS SPENDING OTHER THAN ABOVE? 

WANT ""S OF BUDGET? Y 

1 HOUSING 500 32." 
2 HEAT 50 3." 
3 LIGHTS 35 2." 
4 DONATIONS 50 3." 

5 TELEPHONE 35 2." 
6 LOAN PAYMNTS 100 S." 
7 MED & DENT 75 4'10 

8 GROCERIES 300 19'" 
9 AUTO MAINT . 25 1." 

10 GASOLINE 100 6." 
11 INSURANCE 50 3." 
12 CLOTHING 50 3." 
13 EDUCATION 20 1." 
14 HOME REPAI R 50 3'" 
15 RECREATION 60 3." 
16 SAVINGS 50 3." 
17 OTHER 0 0." 

TOTAL BUDGETED : 1550 
NET AFTER BUDGET : 50 

**************** 
Bugs in your Apple? 

DDT 
Disco·Tech's Disc Drive Timer program 

zaps disc drive problems! 
CO~~(CI 

S~OW lOO n Sf 

.li': I I ;r; • ;r; I I .1" • ;r; I I ;Gi: II ,1r: 
:...--- I --- 0 

Analyze disc drive motor speed on a routine basis with 
a n adj ustable rea l-time speedometer. Accurate to one· 
tenth of one r.p.m. o ut of 300 r.p.m . 

Fine·tune disc drive motor speed yourself. All you need 
is DDT. two screwdrivers. and live minutes ' time . 

$29~!,,. .. 
Diskette & complete manual 

Engineering Business 
Archlleclure Ultlilies 
Surveying 

Also available for TRS·80 Modell.. 

To order or for more information. 

dlsc~all 
qec

T 

M h microcom puter I I products 
a division of 

Morton Techno logies , Inc. 
600 B Si reel 

P.O. Box 11129 • Sa nta Rosa, CA 95406 
707 / 523·1600 

**************** 

75 



Named
GOSUB's

f
APPLE II*

SOFTWARE FROM \

M.R. Smith

In a previous article, (COMPUTE! #12), I showed

how to use the Ampersand instruction in Applesoft

to permit instructions of the form:

10 FIRST=1000

20 DEUX = 2000

30 THIRD = 3000

40 & GOSUB FIRST

50 & GOTO THIRD

In Applesoft BASIC, named GOSUB's and

GOTO's are not normally allowed.

The machine language program given in that

article did not allow the use of names in ON...

GOSUB or ON...GOTO statements. The following

machine language program rectifies that problem.

The following statements are now permitted:

60 FOURTH = 4000

70 NUM=INT(I+RND(2))

80 & ON NUM GOSUB FIRST, DEUX

90 & ON NUM GOTO THIRD, FOURTH

Using statements of this form makes it much

easier to follow programs containing a large

number of subroutines. In addition, it is much

easier to remember the name of a subroutine rather

than its number.

I am presently working on an extension to

these statements to allow the passing of variables to

a subroutine. That means statements of the form:

& GOSUB CALCULATED, B, C)

allowing the power of FORTRAN subroutine calls.

Description Of The BASIC Program

Line 20. Load the machine language program.

Line 20-100. Demonstrates the 8c GOSUB

and & GOTO statements.

Line 110-180. Demonstrates the & ON...

GOSUB and & ON...GOTO statements.

Lines 1000-3500. Demonstration subroutines

and statements.

Lines 5000—6160. This subroutine loads and

checks the machine language program. Every

17th number is the simple sum of the previous

16 numbers. This allows the entry of the

numbers to be checked. The machine language

program can be saved using the instruction:

BSAVE NAMED.GO,A$300,L$88

and called into your programs using the instruc

tion:

10 PRINT CHR$(4);"BRUNNAMED.GO"

before any call to the ampersand (&) statements

are made.

PEGASUS
la PASCAL based Gala Case 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 II, Plus, or III and two 5%" disk drives.

Or an 8" or Winchester type drive. USCD Pascal
Language System

5V«" Disk Only/S199.95

INCOME STATEMENT SYSTEM
INCOME STATEMENT SYSTEM-(Summarized Reports

including Budget Figures Based on Super Checkbook III

transactions.)-An excellent program complement to

SUPER CHECKBOOK III. 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 III program described below. Re

quirements: 48K. two disk drives, printer card. Applesoft

Disk Only/S49.95

SUPER CHECKBOOK III
SUPER CHECKBOOK III — /V 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

Dealer Inquiries Invited
Visa and MasterCard. Check or Money Order include 12 00 lot shipping and

handling COD $2 00 additional

"Apple II and Applesoft are registered iraaemarksol APPLE COMPUTER INC

POWERSOFT

u.
P. O. BOX 157

MAN, NEW JERSEY

(609) 589-5500

0807 \J

Named 
GOSUB's 
MR. Smith 

In a previo us anicle, (COMPUTE! #1 2), I showed 
how to use the Ampe rsa nd instructio n in A pplesoft 
to permit instructions of th e form: 

10 FIRST= 1000 
20 DEUX = 2000 
30 THIRD=3000 
40 & GOSUB FIRST 
50 & GOTO THIRD 

In Applesoft BAS IC, na med COSU B's a nd 
COTO's a re not normall y a ll owed . 

The m achine la nguage program given in that 
anicl e did not a llow the use o f names in ON ... 
COSU B o r ON .. . COTO sta tements. The fo llowing 
mac hine lang uage progra m rectifies tha t problem. 

The following sta tements a re now permitted: 
60 FOURTH=4000 
70 NUM = INT( I + RND(2» 
80 & ON NU M GOSUB FIRST, DEUX 
90 & ON NUM GOTO THIRD, FOURTH 

Us ing sta tements 01' this fo rm makes it much 
eas ier to follow programs contai ning a la rge 
number o f subro Lltines. In add itio n , it is much 
easier La reme mbe r the na me of a subro utine raLile r 
th an its Ilumbe r. 

[ am prese ntl y work ing a ll an extensio n to 
these stateme nts to a llow th e passing of va riables to 
a subro utine. That mea ns sta tements of the fo rm : 

& GOSUB CALCULATE(A, B, C) 

allowing the power of FORTRAN subroutine ca lls. 

Description Of The BASIC Program 
Line 20, Load the machine language prog ra m . 
Line 20-100, Dc mo nstrates th e & COSU B 
and & COTO sta tements. 
Line 110--180, Demonstrates the & ON ... 
COSUS and & ON ... COTO sta teme nts. 
Lines 1000--3500, Demonstratio n subro utines 
and statements. 
Lines 5000--6160, This subroutine loads a nd 
checks the machine language program. Every 
17th number is the simple sum of the prev ious 
16 nLimbe rs. This a llows the entry ofth e 
nLimbers to be checked. The machine lang uage 
prog ram can be saved using the instruction : 
BSA VE NAMED.GO,A$300,L$88 

and ca lled inl O your programs usi ng the instruc­
tlon : 

to PRINT CHR$(4);" BRUN NAMED.GO" 

before a ny ca ll to the ampe rsand (&) statcme nts 
a re made. 

r APPLE 11* """ 
I SOFTWARE FROM '\ 

POHTEB§OFT 
PEGASUS 

(a PASCAL based data case system) 

PEGASUS - is a filing and retrieval system us ing the 
PASCAL programming language providing a general 
means for storing data in an orderly fashi on. PASCAL 
code runs three to live times faster than BASIC code 
designed for a similar application. 

Data slored in the PEGASUS data base may be 
modified, retrieved , and formatted int o convenient 
reports . Three types of data are supported: character, 
real , and integer. Each PEGASUS data base record may 
contain up to 20 fields. 

Da ta may be entered either interactively from the con· 
sale or as a batch from a text f ile. Records may be 
modif ied 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 f i le. Thus, PEGASUS may be used to create 
pri n ted reports, examine data on·l ine. or interface with 
the input or output of other PASCAL programs. Re· 
quirements: Apple 11, Plus. or III and two 5 'I. " disk drives. 
Or an 8" or Winchester type drive. USCD Pascal 
Language System . 

5'1, " Disk Only/S199 .95 

INCOME STATEMENT SYSTEM 
INCOME STATEMENT SYSTEM - (Summarized Reports 
including Budget Figures Based on Super Checkbook III 
transacti ons.) - An excellen t program complement to 
SUPER CHECKBOOK III . The system provides for up to 
100 income and expense codes. For each code the 
sys tem maintains a total fo r the current mont h. cu rrent 
budget, curren t year·to·date. and three pr ior year·to· 
dates. Income codes may have up to six corresponding 
expense codes. A "sort code" fea tu re allows account 
codes to print in a user defined sequence. 

Updates to the accounts inc lude cu rrent month. end·of· 
month . and end·ol·year. Gross and Net Income 
Sta tements may be printed in either account code or 
sort code sequence. The Account Master File List may 
be printed by sort code, account code. o r alphabetically 
by accoun t name. Oetailed transactions lor eac h code 
are printed and totaled, one code per page, in code 
number order. 

Th is sys tem is designed to run in conjunction with the 
SUPER CHECKBOOK III program described below. Re· 
quirements: 48K. two disk drives. printer card . Applesolt 

Disk Only1S49.95 

SUPER CHECKBOOK III 
SUPER CH EC KBOOK III- A vaslly improved version of 
our popular selling program. With new features such as: 
simplified but powerful transaction entry and modifica· 
t ion routines. new reconci li ation routines . addi tional 
features such as 30 percen t increase in the lota l number 
of checks handled. posting of interest from Interest 
bearing checking accounts. automatic lei lei transac· 
tions. bullet proof error handling, and smart disk 
routines. Plus the program still con tains the options of 
bar graphs. sort ing, ac t ivities. and account sta tus. See 
INCOME STATEMENT SYSTEM described above. 

Disk Only/Applesof t S49.95 

Dealer Inquiries Invited 
V,sa ano Masle.Ca.d. Check or Money Order ,"clude S2 00 10. shIppIng ana 
handling CO O S200 adOll lonal 

• Applc 11 anO Applesot! a.c ,egISle,eC! uaoema, ks 01 APPLE COMPUTER INC 

POHTEB§OFT 
P, 0, BOX 157 

PITMA"'. :\EW JERSEY 
(609) 589-5500 
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Program 1.

300.387

03 0 0-

0308-

0 310 ■-

0318-

0320-

0328-

0330-

0338-

0340-

0348-

0350-

0358-

0340-

0368-

0370-

0378-

0380-

*

A9

F6

C9

C9

D4

D3

76

20

07

52

20

C9

68

04

20

E7

68

4C

03

BO

20

A5

48

B7

20

E7

F8

AB

20

68

Bl

20

85

8D

A9

F0

FO

Bl

B9

A5

00

Bl

4C

E6

F0

Bl

4C

00

B7

Al

F5

03

0D

31

00

48

75

20

0 0

41

48

09

00

10

20

DO

DO

03 A9

8D F7

C9 AB

A2 10

A9 03

A5 B8

48 A9

44 03

20 7B

D9 20

C9 B0

C9 AF

48 C6

03 A5

7B DD

C9 2C

E0 68

10 BD

03 60

F0 29

4C 12

20 D6

48 A5

E:0 48

4C D2

DD 20

Bl 0 0

F0 OD

DO BC

Al DO

Al 48

20 52

DO 05

68 60

Program 2.

1

2

3

10

20

30

50

60

70

80

90

100

110

120

130

M. R* SMITH

MAY 1981

CLASS OF '82... BOOT UP!

ASSISTANT PRINCIPAL - Wnethe» you re too small (or a big computer
or if you |usl want to bring your administrative duties under your control,

the Assistant Principal" is just what you need II prints school rosters,

allows you to input teaciier grades, prepare report cards, and maintain

student master records. You should have no more trouble with student

scheduling, grade averaging or recording of student grades For Apple II

and Apple II Plus, Iwo disk drives. 48K Memory and an 80 column printer.

Item M-3839-11, Price S500 00

ROLL CALL ■ Let this program keep track of that all important atlend

ance data Whether you need information on an individual's lardy,

absence history or need to prepare attendance reports (or the board or

your state funding agency, this complete system will make the task easy

work The system will create its own data base or work ofl the Assistant

Principal's files. For Apple II or Apple II Plus, Iwo disk drives. 48K
Memory, and an 80 column printer Item M-52. Price $25000.

SYSTEMS ANALYST PLUS ■ Whether you're a novice computer
student, teacher or principal, you will find this program most helpful

Even trie advanced programmer should find these seventeen teaching

sessions on programming useful for brushing up on Ihe language and

commands For Apple II or Apple II Plus with Applesoft, one disk drive,

and 32K Memory Item M-40. Price S69 95.

Call our toll free number (or a

free catalog on professional.
business, accounting and

educational programs.

1800] 854-0561

In Ca. (800| 432 7257

Exl. 802 or write:

REM

REM

REM

REM LOAD THE ROUTINE - NORMAL

GOSUB

GOSUB 5000

REM ESTABLISH NAMES OF THE SUBROUTINES

FIRST = 1000:DEUX m I5i

MONUMENT COMPUTER SERVICE

Village Data Canter

P.O. Box 603

Joshua Tree, California 92252

FOURTH =

iOOJTHIRD '

00JFUTH - 3000:SIXTH

' 2000

« 3500

150

160

170

180

190

970

980

990

1000

1490

1500

1510

1990

2000

REM DEMONSTRATE NAMED GOSUB'S

& GOSUB FIRST

& GOSUB DEUX

REM DEMONSTRATE NAMED GOTO

& GOTO FOURTH

REM DEMONSTRATE NAMED ON...GOSUB

NUM " INT (1 + 3 * RND (1))

& ON NUM GOSUB FIRST,DEUX,THIRD

REM DEMONSTRATE NAMED ON...GOTO

FOR J = 1 TO 100 0: NEXT : F!:EM DELAY

NUM - INT <1 + 3 * RND (1))

« ON NUM GOTO FOURTH,FUTH,SIXTH

STOP

REM

REM DUMMY SUBROUTINES AND LINES

REM

REM FIRST SUBROUTINE

PRINT : PRINT "IN SUBROUTINE FIRST11

REM SECOND SUBROUTINE

RETURN

SUEJROIJTINE"PRINT : PRINT "IN A DIFFERENT NAMED

PRINT "IN SUBROUTINE DEUX": RETURN

REM THIRD SUBROUTINE

PRINT : PRINT "IN SUBROUTINE THIRD": RETURN

OctObel. 1981. Issue 17 

Program I. 

3 00.387 

03 00- A9 '1C 80 F5 03 
03 08- F6 03 A9 03 8 0 
03 10 ···· C9 BO FO 00 C9 
03 18- C9 8'1 FO 31 A2 
0320- D'I 2 0 Bl 00 A9 
0328- 03 A5 B9 '18 A5 
0330- 7 6 '113 AS 75 '18 
03 38- 20 B7 00 20 '1'1 
03 '10 - 07 2 0 Bl 00 2 0 
03'18- - ') 

-J~ E7 '1C '11 D9 
0350 - 20 F8 E6 '18 C9 
0358- C9 A8 FO 09 C9 
03 60 - 68 20 E:l 00 '18 
0:368 - 0'1 68 '1C 10 03 
0370- 20 E:l 00 2 0 78 
0378- E7 20 87 00 C9 
038 0- 68 85 Al DO EO 
)II 

Program 2. 

1 REM M. R. SMITH 
2 REM MAY 1981 
3 REM 

A9 10 80 
F7 03 60 
AB FO 29 
10 '1C 12 
03 20 D6 
B8 '18 A5 
A9 8 0 '18 
03 "IC 02 
7E: DD 20 
2 0 Bl 00 
80 FO 00 
AF DO BC 
C6 Al DO 
A5 Al '18 
DO 2 0 52 
2C DO 05 
b8 b8 60 

10 REM LOAD THE ROUTINE - NORMAL 
GOSUB 
GOSU8 5000 

COMPUTE! 

CLASS OF '82 ... BOOT UP! 
ASSISTANT PRINCIPAL· Wheth .. youre too small lor a brg computer 
01 I I you Just want to bong your administrallve duties under your control. 
the "ASSistant Principal"" IS jusl what you need. It prmts school rosters. 
allows you to inp ut teacher gr ades, prepare report cards. and maintam 
stud ent master recQlds. You should have no more trouble With student 
scheduling. grade averaging 01 recording of student grades. FOl Apple II 
and Apple 11 Plus. two dIsk doves. 48K Memory and an 80column printer . 
Item M·3839· 11 . Price 5500 00 

ROLL CALL · Let thIS program keep track 01 that allimpollant attend· 
ance data Whether you nee(! informat ion on an mdlvldual's tardy . 
absence history 01 need to prepare allendance leports for the board or 
your state Jundlng agency. Ihis complete system Will make the task easy 
wOlk The sys tem will create its own data base or wOlk aI/the Assistant 
PrinCIpal's liles. For Apple II or Apple 11 Plus. two dIsk drives. 48K 
Memory. and an 80 column prtnter Item M·52. Pllce 5250 00 

SYSTEMS ANALYST PLUS . Whether youre a novICe com puter 
stud en\. teacher or principal. you will find thIS program most helpfu l. 
Even the advanced prO{lramOler shou ld Imd these seventeen leach ing 
seSSIons on programmrng useful for brushrng up 00 the language aod 
commands For App le II or Applell Plus with Applesoll . one dIsk dllve. 
and 32K Memory. Hem M40. PrIce $69.95. 

Call our loilirel number lor a /18001 854-0561 
Iree catalog on profu,lonal. In Ca (8001 432.7257 

bUSiness. accountIng and . . 
educational programs. Ext. 802 or Wrtte: 

MONUMENT COMPUTER SERVICE 
Village Dat. C.nler 

P.O. Box 603 
Joshua Tree. Ca li forni a 92252 

20 
30 
'10 
50 
60 
70 
80 
9 0 
100 
110 

REM ESTABLISH NAMES OF THE SUBROUTINES 
FIRST = 1000:DEUX = 1500:THIRD = 2000 
FOURTH = 2500:FVTH = 3000:SIXTH = 3500 

REM DEMONSTRATE NAMED GOSUB'S 

120 
130 
1'10 
150 
16 0 
17 0 
180 
19 0 
9 7 0 
9 80 
990 
1000 
1'19 0 

8. GOSUB FIRST 
8. GOSUB DEUX 
REM DEMONSTRATE 

8. GOTO FOURTH 
NAMED GOTO 

REM DEMONSTRATE NAMED ON ••• GOSUB 
NUM = INT (1 + 3)11 RND (1» 

8. ON NUM GOSUE: FIRST,OEUX,THIRD 
REM DEMONSTRATE NAMED ON ••• GOTO 
FOR J = 1 TO 1000: NE XT: REM DELAY 

NUM = INT (1 + 3)11 RND (1» 
8. ON NUM GDTO FOURTH,FVTH, SIXTH 
STOP 
REM 
REM 
REM 

DUMMY S UBROUTINE S AND LINES 

REM FIRST SUBROUTINE 
PRINT: PRINT "IN SUBROUTINE FIRS T": RETURN 
REM SECOND S UBROUTINE 

1500 PRINT : PRIN T "IN A DI FFERE NT NAM ED S UBROUTINE" 
PRINT "IN SUBRO UTINE DEUX": RETURN 15 10 

199 0 REM THIRD SUBROUTINE 
2000 PRINT : PRI NT "IN SUBROUTINE THIRD": RETURN 

n 
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2490

2500

2990

3000

3490

3500

4980

4990

5000

5010

5020

5030

5040

5050

5060

5070

5080

5090

510 0

5110

5120

5130

5140

5150

5160

5170

5180

5190

5200

5210

5220

600 0

6010

6020

6030

6040

6050

6060

6070

6080

6090

610 0

6110

6120

6130

6140

6150

6160

REM LINE CALLED FOURTH

PRINT : PRINT "LINE CALLED FOURTH"! GOTO 120

REM LINE CALLED FVTH

PRINT : PRINT "LINE CALLED FVTH": GOTO 150

REM LINE CALLED SIXTH

PRINT : PRINT "LINE CALLED SIXTH": GOTO 150

REM

REM LOAD IN MACHINE LANGUAGE PROGRAM

LOW - 76S:HIGH « 903

OK = 1

REM LOAD IN GROUP OF SIXTEEN

FOR J * LOW TO HIGH STEP 16

CHECK -

FOR K =

READ IT

CHECK

0

J TO J + 1

IT

"BAD":OK » 0

NEXT K

■ CHECK

NEXT K

REM CHECK IF CHECKSUM OKAY

READ SUM

L* = "OKAY": IF CHECK < > SUM THEN L$ «

PRINT L*

NEXT J

IF OK ■ 0 THEN STOP

REM THINGS ARE OKAY - LOAD INTO MEMORY

RESTORE : FOR J *> LOW TO HIGH STEP 16

FOR K » J TO J + 151 READ IT: POKE K,ITJ

READ IT: NEXT J

PRINT "BLOAD OKAY": PRINT : PRINT

REM SET THE AMPERSAND VECTOR

REM NOT NEEDED IF CALLEID BY BRUN STATEMENT

CALL 768: RETURN

DATA 169,76,141,245,3,169,16,141,246

DATA 3,169,3,141,247,3,96,1868

DATA 201,176,240,13,201,171,240,41,201

DATA 180,240,49,162,16,76,18,2225

DATA 212,32,177,0,169,3,32,214,211

DATA 165,185,72,165,184,72,165,2058

DATA 118,72,165,117,72,169,176,72,32

DATA 183,0,32,68,3,76,210,1565

DATA 215,32,177,0,32,123,221,32,82

DATA 231,76,65,217,32,177,0,1712

DATA 32,248,230,72,201,176,240,13,201

DATA 171,240,9,201,175,208,188,2605

DATA 104,32,177,0,72,198,161,208,4

DATA 104,76,16,3,165,161,72,1553

DATA 32,177,0,32,123,221,32,82,231

DATA 32,183,0,201,44,208,5,1603

DATA 104,133,161,208,224,104,10 4,96,0,0,0,0,0,0,0,0,1134

Dealers —■ Reserve your copies of

COMPUTED first Atari and PET/CBM books

today. Call 919-275-9809 for ordering information.
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2'190 
2500 
2990 
3000 
3'190 
3500 
'1980 
'1990 
5000 
~j O 1 0 
5020 
503 0 
50'10 
5050 
5060 
5070 
5080 
5090 
5·100 
5110 
5120 
5130 
51'!0 
5150 
5160 
5170 
5180 
5190 
5200 
5210 
5220 
6000 
6010 
6020 
6030 
60'10 
6050 
6060 
6070 
6080 
6090 
6100 
6110 
6120 
6130 
61'10 
6150 
6160 

COM PUTE! 

REM LINE CALLED FOURTH 
PRINT: PRINT "LINE CALLED FOURTH": GOTO 120 
REM LINE CALLED FVTH 
PRINT : PF\INT "LINE CALLED FVTH": GOTO 150 
REM LINE CALLED SIXTH 
PRINT: PRINT "LINE CALLED SIX TH": GO TO 150 
REM 
REM LOAD IN MACHINE LANGUAGE PROGRAM 

LOW = 768:HIGH = 903 
Of( = 1 

REM LOAD IN GROUP OF SIXTEEN 
FOR J = LOW TO HIGH STEP 16 

CHECf( = 0 
FOR K = J TO J + 15 
READ IT 

CHECK = CHECK + IT 
NEXT f( 
REM CHECK IF CHECKSUM OKAY 
READ SUM 

L$ = "Of(AY " : IF CHECf( <: > SUM THEN L$ = "BAD" :Of( = 0 
PRINT L$ 
NEXT J 
IF Of( = 0 THEN 
REM THINGS ARE 
RESTORE : FOR J 

STOP 
OKAY - LOAD INTO MEMORY 
= LOW TO HIGH STEP 16 

FOR K = J TO J + 15: READ IT: POKE K,IT: NEXT K 
READ IT: NEXT ,J 
PRINT "BLOAD Of(AY": PRINT : PRINT 
REM SET THE AMPERSAND VECTOR 
REM NOT NEEDED IF CALLED BY BRUN STATEMENT 
CALL 768 : RETURN 
DATA 169,76,1'11,2'15,3,169,16,1'11,2'16 
DATA 3,169,3,1'11,2'17,3,96,1868 
DATA 201,176,2'10,13,201,171,210,'11,201 
DA TA 180,2'10,'19,162,16,76,18,2225 
DATA 212,32,177,0,169,3,32,214,211 
DATA 165,185,72,165,18'1,72,165,2058 
DATA 118,72,165,117,72,169,176,72,32 
DATA 183,0,32,68,3,76,210,1565 
DATA 215,32,177,0,32,123,221,32,82 
DATA 231,76,65,217,32,177,0,1712 
DATA 32,2'18,230,72,201,176,2'10,13,201 
DATA 171,2'10,9,201,175,208,188,2605 
DATA 10'1,32,177,0,72,198, 161,208,'1 
DATA 10'1,76,16,3,165,161,72,1553 
DATA 32,177,0,32,123,221,32,82,231 
DATA 32,183,0,201,'1'1,208,5,1603 

Octobel', 1Q81.lssue 17 

DATA 10'1,133,161,208,22'1,10'1,10'1,96,0,0,0,0,0,0,0,0,113'1 © 

Dealers - Reserve your copies of 
COMPUTE!'s first Atari and PET/CBM books 

today, Call 919-275-9809 for ordering information. 
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Part II:

A Tape "EXEC"

For Applesoft:
Loading Machine

Language Programs

Sherm Ostrowsky

Goleta CA

Loading ML With BASIC

This has been an example of the simplest kind of

EXEC file; it merely loads and runs a single ML

program. Let's extend the procedure a bit more,

now, and load both a ML program and an Applesoft

program together. One of the most effective ad

vanced programming tools has always been to

combine higher level language (e.g., Applesoft)

and lower level language (i.e., machine language)

routines so that each does the jobs for which it is

best suited. But it has long been a problem, much

debated and written about in computing magazines,

to get them both into the computer from external

storage (i.e., cassette tape in this case).

Short ML routines can be included in DATA

statements in your Applesoft program and POKEd

into memory by a READ - POKE loop. The Lam

technique, using strings rather than DATA state

ments, has also been used to accomplish this. But

for ML subroutines of any significant length, this

process takes an excruciatingly long time. Some

articles have suggested "hiding" long ML routines

in front of or behind Applesoft programs by

changing certain "pointers" in memory before

saving and after loading, to fool Applesoft into

believing that they are all parts of one long BASIC

program. For one reason or another, none of these

techniques has proven very satisfactory.

With the advent of disk systems, this problem

was at least solved for disk owners. They just write

an EXEC program that loads an Applesoft program

and ML subroutines individually stored on the

disk. The EXEC program and DOS know where to

find them (on the disk) and where to put them (in

memory). It is all done automatically. Very simple

— ifyou have a disk system. If not... well, until

now you werejust sort of out of luck.

Now we cassette users can do the same kind of

thing. It takes longer to load, named files are not

available, and a little more work is required to

arrange everything on the tape and set up the

EXEC file (i.e., the loader) to read them and put

them where they need to go, but this only has to be

done once for any given set of cooperating pro

grams. Thereafter, loading the whole group is just

as simple as typing LOAD.

Let me give an example based on a previous

article of mine "Clearing the Apple II Low-

Resolution Graphics Screen," COMPUTE! #10. For

those who may not have access to this issue, I'll give

all the essential details as they are needed.

Consider the following short Applesoft pro

gram that simply calls a subroutine to fill the Low-

Resolution screen with a random pattern of colors,

asks you to select one of the sixteen low-res color

numbers (0-15), then calls a ML subroutine which

clears the screen to the selected color in an instan

taneous Hash. Here is the program:

... load both a ML program

and an Applesoft program

together.

10 REM FLASH-CLEAR DEMO

20 GOSUB 1000

30 VTAB23

40 INPUT "SELECT COLOR (0-15):" ;C

50 COLOR=C

60 CALL 800

70 FOR PAUSE = 0 TO 2000: NEXT: GOTO 20

80 END

1000 GR

1010 FORI = 0TO39

1020 FORJ = 0TO39

1030 COLOR=1 + INT(15*RND(1))

1040 PLOTJ,I

1050 NEXTJ,I

1060 RETURN

Briefly, line 20 calls subroutine 1000 which

fills the screen with random color squares. Line 30

positions the cursor in the text area below the

graphics screen. Line 40 asks for your selection

and line 50 sets it up to be used in the clearing

operation which is performed when line 60 calls

the ML subroutine which begins at location (de

cimal) 800. Line 80 pauses briefly and then loops

around to try it all again.

In the original version, the flash-clear subrou

tine at 800 was stored as DATA within the main

program and POKEd into memory using a READ -

POKE loop; it's short enough so that this procedure

is really quite adequate. But, for the purpose of

this demonstration, we will have the Exec-Loader

read the ML program in from tape and put it into

memory where it is supposed to be. To see how to

create the total tape package, you'll have to get the

ML program into memory first somehow. The

easiest way is to use the Monitor. Do this first,

before you enter either the Applesoft loader or the

Applesoft demo program. Type CALL- 151, and

when you see the asterisk prompt ("*") type:
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A Tape "EXEC" 
For Applesoft: 
Loading Machine 
Language Programs 
Sherm Ostrowsky 
Goleto,CA 

Loading ML With BASIC 
This has been an example orthe simplest kind of 
EXEC fil e; it merely loads and runs a single ML 
program. Let's ex tend the procedure a bit more, 
now, and load both a ML program and an Applesoft 
program together. One o f the most e ffecti ve ad­
va nced programming tools has always been to 
combine higher level language (e.g., Applesoft) 
and lower level language (i.e., machine language) 
routines so that each does the jobs for which it is 
bes t suited. But it has long been a problem, much 
debated and wri tte n about in computing magazines, 
to get them both in to the compu ter from ex te rnal 
storage (i.e., cassette tape in thi s case). 

Sho rt ML routines can be included in DATA 
statements in your Applesoft program and POKEd 
into memory by a READ - PO KE loop. The Lam 
technique , using strings rather than DATA sta te­
ments, has also been used to accomplish this. But 
for ML subroutines of any significant length, this 
process takes an exc ruciatingly long time. Some 
articles have suggested "hiding" long ML rou tines 
in front of or behind Applesoft programs by 
changing certa in "pointers" in memory before 
sav ing and a fte r loading, to fool Applesoft into 
believing that they a re all parts of one long BASIC 
program. Fo r o ne reason or another, none of these 
techniques has p roven very sa ti sfacto ry. 

Wi th the ad vent of disk systems, thi s problem 
was at leas! solved fo r disk owners. T hey just write 
an EXEC program that loads an Applesoft program 
and ML subroutines individuall y stored on the 
disk. The EXEC program and DOS know where to 
lind them (o n the d isk) and where to pu t them (in 
memory). It is all do ne automatica ll y. Ve ry simple 
- if you ha ve a disk system. I f not ... well , until 
now yo u were j ust sort o f o ut of luck. 

Now we cassette users ca n do the sa ine kind of 
thing. It ta kes lo nge r to load , named fil es are not 
ava ilable, and a littl e more wo rk is required to 
arrange eve ryth ing on the tape and set up the 
EXEC fil e (i.e., the loader) to read them and put 

them where they need to go, bu t this onl y has to be 
done once for any given set of coope rating pro­
grams. T he reafter, loading the whole group is just 
as sim ple as typing LOAD. 

Let me give an example based o n a prev ious 
article of mine "Clea ring the Apple I I Low­
Resolu tion Graphics Screen ," COMPUTE! # I O. For 
those who may not have access to this iss ue, I'll give 
all the essential details as they a re needed . 

Conside r the following short Applesoft pro­
gram that simply call s a subro utine to fill the Low­
Resolution screen with a random pattern of colors, 
asks you to select one o f the sixteen low- res color 
numbers (0-1 5), then calls a ML subroutine which 
clea rs the sc reen to the selected colo r in an instan­
ta neous nash. Here is the program: 

... load both a ML program 
and an Applesoft program 

together. 

10 REM FLASH-CLEAR DEMO 
20 GOSUB 1000 
30 VTAB 23 
40 INPUT "SELECT COLOR (0-15):" ;C 
50 COLOR=C 
60 CALL800 
70 FOR PAUSE = 0 TO 2000: NEXT: GOTO 20 
80 END 

1000 GR 
1010 FORI=OT039 
1020 FORj=OT039 
1030 COLOR = I + INT (15 ' RND (1» 
1040 PLOT j ,1 
1050 NEXT j ,1 
1060 RETURN 

Br ien y, line 20 call s subroutine 1000 which 
fills the screen with random color squares . Line 30 
posi tions the cursor in the text area below the 
graphics screen. Line 40 as ks for your se lection 
and line 50 sets it up to be used in the clea ring 
operation which is perfo rmed when line 60 ca lls 
the ML subro utine which begins at location (de­
cimal) 800. Line 80 pauses brien y and then loops 
around to try it all again . 

I n the ori ginal ve rsio n, the nas h-clea r subrou­
tine at 800 was sto red as DATA within the main 
program and POKEd into memory using a READ­
PO KE loop; it's short enough so that this procedure 
is reall y quite adequate . But, for the purpose of 
this demonstration , we will have the Exec-Loader 
read the ML program in from tape and put it into 
memory where it is supposed to be. T o see how to 
create the tota l tape package , you'll have to get the 
M L p rogram into memory fi rs t somehow. T he 
easiest way is to use the Mo ni tor. Do this fi rst, 
be fore you enter either the Applesoftloade r or the 
Applesoft demo program. T ype CA LL - 15 1, and 
when you see the asterisk prompt ("*") ty pe : 
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320:A5 30 A0 78 20 2D 03 A0 50 20 3D 03

60 88 99 00 4 99 80 4 99 00 5 99 80 5 DO

Fl 60 88 99 00 6 99 80 6 99 00 7 99 80

7 DO Fl 60 (return)

Do it exactly as written, with a space between each

pair of digits. Just keep right on typing, past the

ends of lines, without stopping until you reach the

end. The ML program is now in its place in memory.

But where we want it to be is on tape.

The order in which things have to go on the

tape is this: first the Applesoft loader, then the ML

subroutine, and finally the Applesoft demo pro

gram. The demo program has to come last because,

after the Exec-Loader program (which I will present

below) has executed a LOAD for an Applesoft

program (here, the demo), it will automatically be

deleted out of memory. It is a standard part of an

Applesoft LOAD to clear out any pre-existing

Applesoft programs fust and, although this can be

circumvented, there is no reason to go to the trouble

of doing so in this case. So the demo must be loaded

last because the loader will cease to exist in memory

at that time.

This loader is an extension of the one shown

before, but with most of the "bells-and-whistles"

left off to make it shorter. Aside from changing the

memory locations in string Y$ to correspond to the

present ML subroutine, the only other change

made from the previous loader is the addition of a

LOAD command for the demo program.

10 REM ML + AS LOADER

20 Y$ = "320.34CRD823G"

30 FOR 1=1 TOLEN(Y$): POKE5H + I, ASC

(MID$(Y$,I,1)) + 128: NEXT

40 POKE 72,0: CALL-144

50 POKE 214,85

60 LOAD

70 END

This version has no unnecessary features. If there's

a loading error, you'll find out about it when the

system prints "ERR" on tl?** screen. Since it takes

only a short time to load these little programs,

there is no need to give you a message so you'll

know what is going on during the loading process.

Now here's the procedure, written down in

the form of an algorithm: a series of listed steps to

be followed one by one.

1. Make sure that the ML subroutine is in

memory locations 320 through 34C, as indeed

it will be if you typed it in using the Monitor as

described above.

2. Go into Applesoft (from the Monitor, type

CONTROL-C (return)), and type in the Load

er program, as given above.

3. Type: POKE 82,128

4. Start your cassette recorder in RECORD

mode and type SAVE (ret). When the loader

has been saved, stop the tape, but do not rewind.

5. Back to the Monitor (CALL-151). Type:

320.34CW restart recorder in

DIGITAL STORAGE OSCILLOSCOPE INTERFACES

48B UOtiVOIU
K J

IHPUT COKflAND

APPLESCOPE
Interface for the Apple II Computer

The APPLESCOPE system combines two hion speed analog

lo digital conveners and a digital control board with the high

resolution graphics capabilities of !he Apple II computer lo

create a digital storage oscilloscope. Signal trace parameters

are entered tnrough the keyboard 10 operational software

provided m PROM on the Dl control board.

DC io 3.5 Mhz sample rate with 1024 byte bufler memory

Prelngger Viewing up to 1020 Samples

Programmable Scale Selecl

Conlinuous and Single Sweep Modes

Single or Dual Channel Trace

Greater lhat or less than trigger threshold detection

Price for the two board Applescope system S595

"Dealer Inquiries Invited

Combine an Apple II or

SI 00 based computer

system with our interface

circuit boards lo create a

digital storage oscillo

scope ai a fraction of the

cost of other storage

scopes.

The S100 interface pro

vides an additional 1024

bylesol buffer memory m

place of the PROM. The

user must supply the

graphics display and

driving software. Price of

thesmgleboardisS495.

TheSCOPEDRIVERisan

advanced software pack

age lor the Applescope

syslem. it provides ex

panded waveform man

ipulation and digital

signal conditioning The

SCOPEDRIVER is avail

able on 5'/j" floppy disks

lor $49.

For further information

contact:

RC Electronics Inc.

7215b Tuolumne Street

Goleta. CA931 17

(805)968-6614

Apple

Authors:

COMPUTE! is

looking for good

applications articles

on Apple.
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10 REM ML + AS LOADER 
20 Y$ = "320.34CR D823G" 

Oclober.W81.lssue 17 

320:A5 30 AO 78 20 2D 03 AO 50 20 3D 03 
60 88 99 00 4 99 80 4 99 00 5 99 80 5 DO 
FI 60 88 99 00 6 99 80 6 99 00 7 99 80 30 FOR I = I TO LEN (Y$): POKE 511 + I, ASC 
7 DO FI 60 (re,um) 

Do it exactl y as written , with a space between each 
pair o f digits. Just keep right on typing, past the 
e nds of lines, without sto pping until you reach the 
e nd. The ML program is now in its place in me mo ry. 
But where we wa nt it to be is on tape. 

(MID$ (Y$,I, I» + 128: NEXT 
40 POKE 72,0: CALL - 144 
50 POKE 214,85 
60 LOAD 
70 END 

The orde r in which things have to go 0 11 the 
tape is this: first the Applesoft loade r, then the M L 
subroutine, and finall y the Appleso ft de mo pro­
gram . The demo program has to come last because, 
afte r the Exec-Loade r program (which I will present 
below) has executed a LOAD for an Applesoft 
program (here, the de mo). it will a utomatica ll y be 
deleted out of memory. It is a standa rd pa rt o f an 
Applesoft LO AD to clea r out any pre-ex isting 
Applesoft programs first and , although this can be 
circumvented , there is no reason to go to the trouble 
of doing so in this case. So the d emo must be load ed 
last because the loader wi ll cease to ex isl in memory 
at that time. 

This ve rsion has 110 unnecessary featu res. If the re's 
a loading error, you' ll find out about it whe n the 
system prints "ERR" o n th ~ screen . Since it ta kes 
onl y a short time to load these little progra ms, 
there is no need to give you a message so yo u'll 
know what is going on during the load ing process. 

Now here's the procedure, wri tte n dow n in 
the form o f a n algorithm : a series of listed ste ps to 
be fo llowed one by one. 

I. Make sure that the ML subroutine is in 
me mory locations 320 through 34C, as indeed 
it will be if you ty ped it in using the Moni tor as 
d escribed above. 
2. Go in to Applesoft (fro m the Mon ilor , ty pe 
CO T RO L-C (return ) ). and type in the Load­
er program , as given above. 

This loader is a n extension of the o ne shown 
befo re, but with most of the "bells-and-whistles" 
le ft off to make it shorter. As ide from changing the 
me mo ry locations in string Y$ to correspond to the 
present ML subro utine, the only other cha nge 
made from the previous load er is the addition o f a 
LO AD command fo r the d emo progra m. 

3. T ype: PO KE82, I28 
4. Sta n yo ur cassette reco rde r in RECO RD 
mode a nd type SA VE (ret). When the loade r 
has been saved , stop the ta pe, bu t do lIo/ -rewind. 

5. Bac k to the Mo ni to r (CA LL -1 5 1). Type : 
320.34CW resta rl recorder in 

DIGITAL STORAG E OSCILLOSCOPE INTERFACES 

APPLESCOPE 
Interface for the Apple II Computer 

The APPlESCOPE system combines two high speed analog 
todlgl tal conveners and a dlgllat control board wl1h the high 
resolution graphiCS capabilities of the Apple II computer to 
creale a digital storage OSCilloscOpe. Signal trace parameters 
are entered tnrough Ihe keyboard to operational software 
provided In PROM on the 01 COnl rol board . 

• DC 10 3.5 Mhz sample rate With 1024 byte buller memory 
• Pretrlgger Viewing up 10 1020 Samples 
• Programmable Scale Selec t 
• Conhnuous and Single Sweep Modes 
• Single o r Dual Channel Trace 
• Greater thai or tess than Iligger Ihreshold detection 

Price for the IwO board Applescope system 559 5 

'oealer Inquiries I nvited 

Combine an Apple II or 
S 100 based compu ter 
system wlln our Interface 
CirCUlI boards to create a 
drgllal storage OSCillo­
scope al a fractlon of the 
cost of other storage 
scopes 

The S I 00 Interlace pro­
Vides an addi tional 1 024 
bytes at butler memoryrn 
place of the PROM. The 
user must supply the 
graphiCS display and 
driVing software . Price of 
the single bOard IS 5495. 

The SCOPEDR1VER Isan 
advanced software pack­
age for the Applescope 
system. It provides ex­
panded waveform man­
Ipulation and digital 
signal condlllonlng The 
SCOPEDR1VER IS avail­
able on 5 '1," 'IOPPY disks 
lo r S49. 

For luflher mlormatlon 
con ta c' : 

RC Electronics Inc. 
7265 TUOlumne SHeel 
GOleta. CII 931 t 7 
1805) 968·66" 

Apple 
Authors: 

COMPUTE! is 
looking for good 

applications articles 
on Apple. 
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RECORD mode, then press (return). Stop

recorder when finished, but again do not re

wind.

6. Back to Applesoft. Type NEW. Type in the

demo program. SAVE it in the regular way.

That's it. To check, it out, rewind the tape, turn

your Apple off and back on (to make sure memory

is cleared out), and LOAD the tape in the usual

Applesoft manner. You'll hear five beeps before it

finishes loading, but, in the end, it stops just the

... we have just written

the tape equivalent of

an EXEC file which performs

the equivalent of a BLOAD.

same as any regular Applesoft tape. You run the

program by typing RUN.

Does this seem like a lot of trouble to go

through just to load a short machine language

subroutine along with an Applesoft program? Of

course it is. But suppose the ML program were a

lot longer. I have a "Print Using" subroutine that is

over 1000 bytes long. Have you any idea how many

DATA statements it would need to POKE all that

into memory from within my calling program, and

how long it would take to do it? The fact is that,

before the method I have been demonstrating

came along, there was no good way at all for a tape

user to put long ML subroutines into his Applesoft

programs. Only disk users could have that conven

ience, with their "BLOAD" and "EXEC" com

mands. Well, we have just written the tape equiv

alent of an EXEC file which performs the equivalent

of a BLOAD. And that's far from all. The possibili

ties seem endless. I don't want this article to seem

the same, so I'll mention just one more idea and

then leave you to enjoy cooking up others on your

own.

Protecting Programs In Memory

COMPUTE! # 11 had an article (page 76) on resolving

die memory conflicts between Applesoft programs

and the locations of the two hi-res graphics screen

memories. The problem is that a really long Apple

soft program, starting at its usual location of $0801

(which is decimal 2049) can easily grow to overflow

into the first hi-res screen starting at $2000 (decimal

8192), and some can even intrude into the second

hi-res screen starting at $4000. An equivalent

problem can occur if you want to make use of the

second page of lo-res graphics (did you know that

ihere is a second page?) which unfortunately starts

at $0800 and thus always conflicts with an Applesoft

program.

Among the solutions mentioned in the article,

the one which seems to me to be the most flexible is

to move the whole Applesoft program, variables

and all, to a starting location above the memory

region you want to protect from interference. For

example, if you just want to use page two of lo-res

graphics, it would suffice to move the program up

so that it begins at $0C01 (decimal 3073). If you

want to use both hi-res graphics pages, on the

other hand, you'd have to move the program all

the way up to $6001 (decimal 24566), assuming

you even have that much memory to play around

with.

As a matter of fact, you don't actually "move"

an Applesoft program around in memory. Al

though this can be done, it would require doing

some repair work on pointers and relinking the

program lines which is too technical for most casual

users to bother with. It isn't necessary. All you have

to do is arrange to have the program go directly

into the desired memory locations at the time it is

being read in from tape. That is a much simpler

procedure, requiring only a couple of POKEs from

the keyboard before typing LOAD. Even so, that

puts us right back into the situation we were in

with ML programs: you can'tjust type LOAD —

you have to refer to a set of written directions in

order to get the program to load right. At least you

do if your memory is as poor as mine is at recalling

such details without notes. And there's another

point: if the program is to be usable by a non-com-

puterist, how would you instruct such a person in

the loading procedure?

So, here's another job for the Tape-EXEC,

alias a loader program. Let the loader do the POKEs

for you. That way, once you have gone to a little

extra trouble to set the tape up right to begin with,

you (or anybody) can forever after just type LOAD

and let the computer handle the details. If you

think it likely that you might want to use the pro

gram more than once or twice, then the extra

preparations are worth the trouble in the long run.

A loader for a single Applesoft program, to be

entered into memory starting at (say) $0C01, would

look something like this:

10 REM HIGH MEMORY LOADER

20 POKE 104,12: POKE 3072,0

30 POKE 214,85

40 LOAD

50 END

The algorithm for preparing the loader-leader

and tape is similar to the one given for the Apple-

soft/ML conjunction; just omit steps two and five.

If you want the program to load above hi-res

page l,just change line 20 to:

20 POKE 104,64: POKE 16384,0

If you want it to load above hi-res page 2, change

line 20 to:

20 POKE 104,96: POKE 24576,0 ®
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RECORD mode , then press (re turn). SLO p 
reco rder whe n fini shed , but aga in d o no t re­
wind . 
6 . Back LO Applesoft. T ype :-.JEW. T ype in Lhe 
de mo program. SA VE iL in the regula r way. 

T ha L's it. To check iL OUL, rewind the tape, lUrn 
yo ur A pple off and back on (LO make sure me mo ry 
is cleared out), and LOAD the Lape in the usual 
Appleso fL ma nne r. You 'll hear fi ve beeps before iL 
finishes loading, bUL, in the end, iL stops jusL Lhe 

... we have just written 
the tape equivalent of 

an EXEC file which performs 
the equivalent of a BLOAD. 

same as a ny regular Applesofttape . Yo u run the 
program by Lyping R UN . 

Does Lhis seem like a lot of trouble LO go 
through jusL LO load a short machine language 
subrouLine alo ng with an Applesoft program ? O f 
course it is. BUL suppose the ML program we re a 
lot lo nge r. I have a "Print Using" sub routine tha t is 
ove r 1000 bytes long. Have you any idea how many 
DAT A sta tements it would need LO POK E all Lh aL 
into memory fro m wi thin m y calling program , and 
how lo ng it wo uld La ke LO do iL? The fact is Lha L, 
before the meLhod I have been demonsLra Lin g 
came alo ng, there was no good way aL a ll fo r a La pe 
user Lo PUL long ML subrouLines in LO his Ap plesofL 
programs. O nl y disk use rs could have Lh aL conve n­
ie nce, wi th Lhei r " BLOAD" a nd "EXEC" com­
mands. Well , we have jusL wriLLen the La pe equi v­
ale nt of a n EXEC fil e which performs the equi valenL 
of a BLOA D. And Lha t's far from all. T he possibili­
Lies seem e nd less . I don 'L wa nL Lhi s a rticle LO seem 
Lh e same, so I'll mention j ll sL one mo re idea and 
Lh en leave YO ll LO enjoy cooking lip others on your 
own. 

Protecting Programs In Memory 
COMPUTE! # I I had an a rticle (page 76) o n reso lving 
the memory conflicts between ApplesofL programs 
and the 10caLions o f the LwO hi-res g raphics sc reen 
memories. T he problem is LhaL a really lo ng Apple­
SO fL progra m , sta rLin g aL iLs uSlI allocaLion of $080 I 
(w hich is d ecimal 2049) can eas il y g row LO ove rflow 
in LO the first hi-res sc reen sLa rtin g aL $2000 (decimal 
8 192) , and some can even intrude into the second 
hi-res sc reen startin g at $4000. An equi valent 
problem can occur if you wa nL LO ma ke use of the 
second page of lo- res g ra phics (d id YOll kn ow LhaL 
Lh ere is a second page?) which unfortunatel y SLa rts 
a t $0800 and LlulS alwllYs conflicts with an Applesoft 
program . 

Among the soluLions menLio ned in the a rticle, 
Lhe o ne which seems LO me LO be the most fl exible is 
LO move the whole Applesoft progra m, va riables 
a nd a ll , LO a starting 10ca Lion above the memory 
region you want LO protecL from interfere nce. For 
exa mple, if YOll jusL wa nt Lo use page LwO of lo-res 
g raphics , it wOlild suffice LO move the program up 
so Lh aL it begins at $OCO I (d ecimal 3073). If you 
wa nt LO use both hi-res graphics pages , on the 
o Lh er hand, you'd have to move the program a ll 
Lhe way up to $600 I (decimal 24566) , assum ing 
YO ll even have Lh atmuch memory LO p lay around 
with . 

As a maLLer o f fact, you don 't aCLuall y "move" 
a n Applesoft progra m a round in memory. AI­
Lhough this can be do ne, iL wou ld reqllire do ing 
some repair work on pointe rs a nd rei inking the 
program lines which is LOO Lechnical fo r most casual 
users LO bother wiLh . It isn 't necessa ry. All you have 
LO do is a rrange LO have the program go directly 
in LO the d esired memory locatio ns aL the Lime it is 
being read in fro m La pe. T haL is a much simpler 
p rocedure, requiring only a couple o f POKEs from 
Lh e keyboard be fore typing LOAD. Even so , that 
pULS us ri ght back into the siLua Lion we we re in 
wiLh ML programs: you can 'LjusL Lype LOAD ­
yo u have LO refe r LO a seL o f wriLLe n directions in 
o rder to get the progra m to load right. At least YOll 
do if your memory is as poor as mine is a t reca lling 
s ll ch d etails witho llt nOLes . And Lh ere's ano ther 
po int: if the progra m is LO be usa ble by a non-com­
pU Le risL, how wo uld yo u insLrucL such a person in 
Lhe loading procedure? 

So, here's ano ther j ob fo r the Tape-EXEC, 
a li as a load er program . LeL the loader do the POKEs 
fo r you . That way, o nce you have gone LO a little 
ex tra Lrouble LO seL the La pe lip rig hL LO begin with , 
YOll (o r an ybod y) can fo rever a fter jusL Lype LOAD 
a nd let the compute r ha ndle the d e ta ils. If you 
Lhink it likely Lha t you might want LO lise the pro­
gra m more than once or twice, then the extra 
p repa raLions are wo rth the troubl e in the long rlln. 

A loader for a single Applesoft program, to be 
enLe red inLO memory starting aL (say) $OCO I , wou ld 
look so mething like Lhis: 

10 REM HIGH MEMORY LOADER 
20 POKE 104,12: POKE 3072,0 
30 POKE 214,85 
40 LOAD 
50 END 

T he algorithm fo r pre parin g the loade r-leader 
a nd tape is similar LO the o ne give n fo r the A pple­
softlM L conjunction ; jusL omiL sLe ps LWO and fi ve. 

I f you want the program LO load above hi-res 
page I , just cha nge line 20 to: 

20 POKE 104,64: POKE 16384,0 

If YO Li want it to load above hi -res page 2, cha nge 
line 20 to: 

20 POKE 104,96: POKE 24576,0 © 
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Switching

Cleanly From

Text To

Graphics
Brian Nakagawa

Fresno, CA

It is very distracting to watch the Apple II switch

from TEXT to GRAPHICS mode or vice versa.

Colored squares and grey lines appear briefly

when switching from TEXT to LORES graphics

while a screen full of inverse characters, usually @

signs, appear when switching from LORES graphics

to TEXT. In going from TEXT to HIRES graphics,

one sometimes sees the previous HIRES display

flash on the screen then dissolve away. In most

programs, the extra flash of graphics or characters

is merely a distraction. However, to switch cleanly

between TEXT and GRAPHICS mode would give

the appearance of a more polished program.

This article will show the routines that switch

cleanly from TEXT to LORES or HIRES graphics

using Applesoft commands and machine level

routines already available on the Apple II.

The commands given below can be typed in

the immediate mode or run in a program.

TEXT To HIRES Graphics

The simplest way to turn on page 1 of HIRES

graphics is to use the command HGR. This first

turns the screen to that page then erases the graph

ics displayed. Type in the following sequence of

commands to see this.

VTAB 24

HGR

HCOLOR=3

HPLOT 40,140 TO 240,60 TO 40,60 TO 240,140 TO

140,20, TO 40,140

TEXT

HGR

Notice that when you typed in the last HGR

the star reappeared briefly then was erased.

Now' try these commands. (It is assumed that

you are still in HIRES graphics.)

HPLOT 40,140 TO 240,60 TO 40,60 TO 240,140 TO

140,20 TO 40,140

TEXT

POKE 230,32: CALL 62450: HGR

Notice that the screen went blank without the brief

appearance by the star.

POKE 230,32 sets the HIRES page pointer to

page one without changing the current screen

display. CALL 62450 is a machine language routine

in APPLESOFT that clears the HIRES page indi

cated by memory location 230. HGR then turns on

page one of HIRES graphics.

HIRES page two can be switched to using

similar commands. Use the above example and

substitute "HGR2" for "HGR" and "POKE 230,64"

for "POKE 230,32". Be aware that the text window

at the bottom will not be seen.

Switching from HIRES graphics, page one or

two, TEXT is easily accomplished typing in the

"TEXT" command. If you wish to clear the text

page first then use "HOME: TEXT".

TEXT To LORES Graphics

Fill the TEXT screen with text then type in the

command "GR". The distracting display of grey

lines and colored squares when switching from

TEXT to LORES graphics can be avoided with the

following commands. Fill the text screen with text

before typing in the commands.

POKE 230,32: CALL 62450: HGR: CALL -1994: GR

If you wish to clear the text window at the

bottom of the screen, type in "HOME" or add it to

the end of the string of commands as follows:

POKE 230,32: CALL 62450: HGR: CALL -1994:

GR: HOME

Notice that it is first necessary to clear HIRES

page one and go into that page just as was done in

the TEXT to HIRES discussion. CALL -1994

changes the text page to inverse @ signs and GR

put the screen into LORES page one.

If you are still in LORES graphics type in

"TEXT: HOME" which will return you to a clear

TEXT page. Did you notice the flash of inverse @

signs? This does not happen all the time so it may

be necessary for you to go back into LORES page

one with the "GR" command then type in "TEXT:

HOME" again.

To avoid this, type in the following commands:

GR

HOME: HGR: POKE 34,0: HOME: TEXT

GR puts the screen into LORES page one,

HOME then clears the text window at the bottom,

HGR puts the screen into HIRES page one which

is assumed to be clear, POKE 34,0 sets the top of

the text window to the top of the screen, HOME

clears the text page, and TEXT puts the screen

into text mode.

Disadvantages

The code to switch from text to graphics takes

more memory and executes slower. You may have

noticed the pause when switching between TEXT

and GRAPHICS. In a program that switches be

tween TEXT and GRAPHICS often, out1 can put

the switching code in a subroutine to save memory.

The additional code and slightly slower execu-
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Switching 
Cleanly From 
TextTo 
Graphics 
Brian Nakagawa 
Fresno. CA 

It is ve ry di stracting to watch the Apple I I switch 
fro m TEXT to GRAPHI CS mode or vice versa. 
Colo red squares and grey lines appear brie ny 
when switching from TEXT to LO RES graphics 
while a screen full of inverse cha racte rs, usually @ 
signs, appea r when switching from LORES graphics 
to TEXT. I n going fro m TEXT to H IRES graph ics, 
one sometimes sees the p revio us HIRES display 
nas h on the sc reen then dissolve away. I n most 
programs, the ex tra nash of graphics or characte rs 
is merely a disu·action . However, to switch cleanl y 
between TEXT and GRAPH ICS mode would give 
the appea rance o f a more polished program. 

T his a rticle will show the routines that swi tch 
cleanly from TEXT to LO RES o r H I RES graphics 
using Applesoft commands and machi ne level 
routines already ava ilable on the Apple I I. 

T he com ma nds given below can be typed in 
the immed iate mode or run in a progra m. 

TEXT To HIRES GraphIcs 
The sim plest way to tu rn on page I o f HIRES 
graphics is to use the com mand HGR. T his firs t 
turns the sc reen to thaI page then erases the graph­
ics displayed. Type in Ihe fo llowing seque nce of 
command s to see th is. 

VTAB 24 
HGR 
HCOLOR =3 
HPLOT 40,140 TO 240,60 TO 40,60 TO 240,1 40 TO 

140,20, TO 40,140 
TEXT 
HGR 

NOlice thaI when yo u Iyped in the last HGR 
Ihe Slar rea ppea red brie n y Ihen was e rased. 

Now try these commands. (I t is assumedlhal 
you a re still in H I RES graphics .) 

HPLOT 40,140 TO 240,60 T O 40,60 TO 240,140 T O 
140,20 TO 40,140 

TEXT 
POKE 230,32: CALL 62450: H GR 

NOlice Ihal lhe screen went blank wilhoul lhe brief 
appea rance by Ihe star. 

PO KE 230,32 sels the H I RES page pointer to 
page o ne without changing the curre nt screen 
d isplay. CALL 62450 is a machine language routine 
in APPLESOFT thaL clears the HIR ES page indi­
cated by memory location 230. HGR then turns on 
page one of H IRES graphics. 

H IRES page two can be switched to using 
similar commands. Use the above example and 
substi tute " HGR2" for " HGR" and "POKE 230,64" 
for "PO KE 230,32". Be aware that the tex l window 
at the botLom will nOL be seen . 

Switch ing from H I RES gra phics, page one or 
two, TEXT is easily accom plished typing in Lh e 
"TEXT" comma nd . If yo u wish to clea r the texL 
page first then use " HOME: TEXT". 

TEXT To LORES GraphIcs 
Fill the TEXT screen with texL the n type in Lhe 
command "GR". The d istracting d isp lay of grey 
lines a nd colored squares when switch ing from 
TEXT to LORES graphics can be avoided with the 
fo llowing commands . Fill the text screen with text 
be fore typing in the comma nds . 

POKE 230,32: CALL 62450: HGR: CALL -1994 : GR 

I f you wish to clea r the tex t window aL the 
boltom or the screen , type in "HO ME" or add it to 
the e nd of the strin g of commands as follows: 

POKE 230,32: CALL 62450: HGR: CALL -1994: 
GR:HOME 

NOlice that it is first necessa ry to clear H I RES 
page one a nd go in to that page j ust as was done in 
Lh e TEXT to H IRES d iscuss ion. CALL - I 994 
changes the text page to inverse @ signs and G R 
put the screen in to LORES page one. 

I f you are still in LORES grap hics type in 
"TEXT: HO ME" which will return you to a clea r 
TEXT page. Did you notice the nas h of inve rse @ 
signs? T his does nOL hap pen all the time so it may 
be necessar y for you to go back into LORES page 
one with the "GR" comma nd the n type in "TEXT: 
HO ME" again . 

To avoid this, Ly pe in the fo llowing commands: 
GR 
HOME: HGR: POKE 34,0: HOME: TEXT 

G R puts the screen in to LO RES page one, 
HOME then clears the text window at the boltom, 
HG R puts the sc reen in to HIRES page one which 
is ass umed to be clear, PO KE 34,0 sets the top of 
the text window to the top of the sc reen , HOME 
clea rs the tex t page , and TEXT puts the sneen 
into texlmode. 

DIsadvantages 
T he code to switch from Lex l to graph ics Lakes 
more memory a nd executes slower. Y OLI ma y have 
noticed the pa use whe n switchin g between TEXT 
a nd GRAPHI CS. In a program Lh al swiLches be­
Lwee n TEXT and GRA PH ICS o f Le n , one can PUL 
the switching code in a subroutine to save memory. 

T he addiLional code and slighll y slower execu-
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tion speed to switch cleanly is a very small price to

pay For the more polished appearance of a program.

References

All of the above commands arc documented in the

Applesoft Basic ProgrammiTigReference Manual. Se

lected commands and the page number they appear

on are listed below. POKE 230,32 and POKE 230,64

are documented as general use high resolution

graphics locations on page 141. Decimal location

230 is equal to hexadecimal $E6. CALL 62450 and

CALL -1994 arc on page 134 and POKE 34,0 is on

page 29. ©

Interfacing The

CCS 7710A

Asynchronous

Serial Card
Sam Bassett

San Francisco, CA

The following is a list of the connections needed to

set up the DTI 27 to work with the California Com

puter Systems' 7710A Asynchronous Serial Inter

face Card for the Apple II:

Pin on the Male

DB-25P Connector

Color Pin Name

DTI 27

25 pin Molex

Name

3

6

5

20

4

2

1,7

RD

DSR >DSR

CTS >CTS

DTR RTS

RTS DTR

TD< TD

GND< >GND

Pin

1

2

3

4

5

6

7

Recommended

No contact

Red

Green

Brown

Blue

White

Orange

Black

9-25 No Contact

The CCS Asynchronous Board is defined as a Data

Communications Equipment (DCE) terminal, and

the signals at its DB-25S (female) connector are de

fined in the same way that a modem's would be.

The CCS board transmits its outgoing signal on

Pin 3 (RD). This must be connected to the DT-127's

incoming signal connector on the CCS board — Pin 2

(TD). '
So far so good — we have information signals

being passed back and forth from the printer to the

Apple. There is a possible problem, however — the

printer can only print so fast, and the Apple can

generate and send characters much faster than the

printer can print them. Most printers run from 10 to

55 characters per second, which is equivalent to 100

to 550 baud. The Apple can transmit at well over

20,000 baud — 2,000 characters per second. The

DT127 has a 625 character buffer built in (expanda

ble to 16K), but if the Apple is sending characters

faster than the NEC can print (55 cps), the buffer

gets full, characters are lost, and weird things hap

pen to the text that was to be printed.

All is not lost, however — the definition of RS-

232 includes several hardware "handshaking' sig

nals, and the CCS 7710A (unlike the Apple Inc. Se

rial and Intelligent Interface Boards) is set up to rec

ognize and use these signals. When the Printer sig

nals that it has enough characters in its buffer, the

CCS board will stop sending characters until the

printer sends an "OK" signal.

The DT-127 signals that it is OK to send charac

ters to its input on Pin 2 (RD) by making Pin 6 (Data

Terminal Ready — DTR) on the Molex connector

high — + 3 to + 12 volts. The CCS board monitors

Pin 4 (Request To Send — RTS) to see if the peri

pheral is ready to receive another character. If Pin 4

goes Low (-3 to -12 volts), the 77I0A will not send

another character until it goes High again.

The CCS 7710A board signals the peripheral

that it can accept a character through its Pin 2 (TD)

by making its Pin 5 (Clear To Send — CTS) High.

The DT-127 watches its Pin 4 (CTS) to see if it is

OK to send a message to the computer. If this

signal goes Low, it will not send any characters

until it goes High again.

Pins 1 & 7 on the RS-232 connector are con

nected to Ground, so Pin 8 of the Molex must be

connected to one or both of them.

The last two signals are not absolutely neces

sary, but it is well to hook them up so that nothing

is left hanging, or unconnected.

The DT-127's Pin 5 (Request To Send —

RTS) is not implemented — it should be High at all

times. It should be connected to the CCS board's

Pin 20 (Data Terminal Ready — DTR), which tells

the Apple: "Yeah, boss, there is somebody out

I here."
The CCS board's Pin 8 is also permanently at

+ 12 volts, so it should be left unconnected, so that

it does not accidentally short to ground and shut

down the Apple's power. Pins 9 to 25 (except 20)

are not implemented on the CCS board, so they

should not be connected to anything.

The CCS board can transmit at any baud rate

from 50 to 19,200, and matches the DT-127 per

fectly — be sure to check Page 2-1 in the CCS

manual for the correct Baud Rate Selector Switch

settings, and Page 5 of the DT-127 manual, so thai

the baud rates being used by both your Apple and

your Sellum are the same. ©
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tion speed to switch cleanly is a very small price to 
pay for the more polished appearance of a program . 

References 
All of the above commands are documented in the 
A/JjJ/esofi Basic Pmgram.lIling R eference lv/au1Ia/. Se­
lected com mands and the page number they appea r 
on are listed below. POKE 230,32 and POKE 230,64 
are documented as gene ral use high resolution 
graphics locations on page 141. Decimal loca tion 
230 is equal to hexadecimal $E6. CA LL 62450 and 
CALL - 1994 are o n page 134 and POKE 34 ,0 is on 
page 29. © 

Interfacing The 
CCS7710A 
Asynchronous 
Seria l Card 
Sam Bossett 
Son Francisco. CA 

The following is a list of the connectio ns needed to 
set up the DT 127 to work with the Califo rnia Com­
puter Systems' 771 OA Asynchronous Serial I nter­
face Card for the Apple II : 

Pin on the Male 
DB-25P Connector 

DTl27 
25pin Molex 

Color Pin Name Name Pin 
I 

3 RD _·· ···· ········ ··· ) R.D 2 
6 OSR ... ... ..... . · ..... ) OSR 3 
5 CTS ······ ············)CTS • 20 OTR ................. R TS 5 
4 RTS ................. OTR 6 
2 TO < ••••• ••••••••••••• TO 7 

1,7 GND( _ .. u·············>GND 8 
9·25 

Recom mended 
No contacl 
Red 
Green 
Brown 
Blue 
While 
Orange 
Black 
No Contact 

The CCS Asynchronous Board is defined as a Data 
Com munications Equipment (DCE) terminal, and 
the sig nals at its DB-25S (female) connector a re de­
fin ed in the same way that a modem's would be. 

The CCS board transmits its olltgoiNg signal on 
Pin 3 (RD). This mUSI be con nected to the DT- 127's 
incomiNg signal connecto r on the CCS board- Pin 2 
(TD). 

So far so good - we have information signals 
being passed bac k and forth from the printer to the 

A pple. There is a poss ible problem, however - the 
printer can only print so fast, and the A pple can 
generate and send characters much faster than the 
printer can print them. Most printers run from 10 to 
55 characte rs per second, which is equivalent to 100 
to 550 baud. The Apple can transmit at well over 
20,000 baud - 2,000 characte rs per second. The 
OT 127 has a 625 character buffe r bu ilt in (expanda­
ble to 16K), but if the Apple is sending characters 
faster than the NEC can print (55 cps), the buffer 
gets fu ll , characters are lost, and weird things hap­
pen to the text that was to be printed . 

All is not lost, however - the definition of RS-
232 includes several hardware "ha.ndshaking" sig­
nals, and the CCS 771 OA (unlike the Apple Inc. Se­
rial and Inte lligent Inte rface Boards) isset up to rec­
ognize and use these signals. When the Printer sig­
nals that it has enough characters in its buffer, the 
CCS board will stop sending characters until the 
printer sends an "OK" signa l. 

The OT-127 signals that it is OK to send charac­
ters to its input on Pin 2 (RO) by making Pin 6 (Data 
Terminal Read y - OTR) on the Molex connector 
high - + 3 to + 12 volts . The CCS board monitors 
Pin 4 (Request To Send - RTS) to see if the peri­
pheral is read y to receive another character. I f Pin 4 
goes Low (-3 to -12 vo lts), the 771 OA will not send 
anothe r characte r until it goes High again. 

The CCS 77 1 OA board signals the peripheral 
that it can acce pt a characte r through its Pin 2 (TO) 
by making its Pin 5 (Clear To Send- CTS) High. 
The OT-127 watches its Pin 4 (CTS) to see if it is 
O K to send a message to the computer. If this 
signal goes Low, it will not send any characte rs 
until it goes High again. 

Pins I & 7 on the RS-232 con nector are con­
nected to Ground, so Pin 8 of the Molex must be 
connected to one or both o f them. 

The last two signals are not absolutely neces­
sa ry, but it is well to hook them up so that nothing 
is le ft hanging, or unconnected . 

The OT- 127's Pin 5 (Request To Send-
RTS) is not implemented- it should be H igh at a ll 
times. It shou ld be connected to the CCS board's 
Pin 20 (Data Terminal Read y - DTR), which tells 
the Ap ple: "Yea h, boss, there is somebody out 
there." 

The CCS board's Pin 8 is also permanently at 
+ 12 volts, so it should be le ft uncon nected , so that 
it does not accidentall y short to ground and shut 
down the Apple's power. Pins 9 to 25 (except 20) 
are not implemented on the CCS board, so they 
should not be connected to anything. 

The CCS board can transmit at any baud rate 
from 50 to 19,200, and matches the OT- J 27 per­
fectly - be sure to check Page 2-1 in the CCS 
manua l for the correct Baud Rate Selector Switch 
se ttings, and Page 5 of the DT- 127 manua l, so that 
the baud rates being used by both your Apple and 
yo ur Sellu1l1 are the same. © 
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Cassette

Boot-Tape

Generation
From DOS 2.0S Binary-

Load File
Raymond W. Polone

SYZYGY Microware of Texas

The binary-load file is a very easy-to-use method of

accessing 6502 machine code instructions for

ATARI users. The Model CXL4003 ASSEMBLER

EDITOR User's Manual provides a method, using

BASIC, to enter object code from a cassette tape.

This article introduces a BASIC program technique

thai permits a user to generate a short-intcr-record

gap bootable cassette tape from a binary-load file.

Such a tape then provides the option of using a

language cartridge (i.e. BASIC or ASSEMBLER)

or booting in the program with no cartridge — and

no DOS!

Program 1 is the ASSEMBLER/EDITOR text

listing of an appropriate handler-record that must

be written on the bootable tape. The initial byte of

zero at statement 40 is a flag byte used by the OS in

the cassette boot operation. I have assembled the

second byte as a value one, but the BASIC program

must provide the correct value. This byte is a count

of 12S byte records in the boot process (i.e. a value

of 1 indicates the boot is 128 bytes). A value of zero

indicates the boot is 128*256 or 32.768 bytes. The

BASIC program in Program 2 generates thecorrect

SIZE value in statement 26. The object code of

Program I is contained in DATA statement 56 of

the liASIC program. (The BASIC program reads

the DATA into BUF$ at statement 2.) The correct

128 count is then saved in BUF$ at statement 27.

The BASIC program must also provide the

correct cassette boot load address in the value at

statement 50 of Program 1. This BOOT value is

calculated in statement 9 after the program has

detecled the two flag bytes of 255 ($FF) in the

binary-load file. BUF$ is updated at statement 21

(the length of the boot-handler is subtracted from

the binary-load file RAM location — this means

that the boot-handler is appended in RAM at the

beginning ofthe binary-load data).

The COLDSTART address or binary-load

file-run address is provided to the value at statement

60 of the assembler routine by the BASIC program

at statement 25 if the binary-load file is not load-

and-go (no RUN-address appended to the binary-

load file in locations $2E0 and $2E1). The user is

prompted to enter the decimal value in statement

22. $A000 entered as decimal 40960 will result in

the BASIC or ASSEMBLER cartridge gaining

conlrol (they must be resident, of course) following

the cassette boot. The binary-load INIT address in

$2E2 and $2E3 are not supported in this BASIC

program, however, if the RUN-address has been

appended to the file— that address will be used in

statement 45 (RAY is a switch that indicates RUN-

address has been found). The binary-load file must

be a series of increasing RAM addresses! If there is

a gap of addresses, the cassette boot will include

the required block of zero RAM (ATARI hearts).

(It may be desirable to DIMension BUF$ as the last

variable in statement 1 to reduce the possibility

that RAM used in the cassette put-character XIO

operation will write extraneous data.) The only

exception is the RUN-address which will not be

included in the RAM block. (This cassette boot is

not multistage.)

The remainder of Program 1 is the routine

that will get control as a result of the cassette boot

(POWER-ON with START depressed). BOOT? at

RAM location 9 is set to 2 to indicate the cassette

vector at RAM locations 2 and 3 is to be used on a

SYSTEM-RESET. COLDSTART at RAM location

$244 (decimal 580) is set to zero so that a SYSTEM-

RESET will not result in a re-boot. The OS cassette-

boot firmware stored the RUN-address at RAM

vector locations $C (12) and $D (13). The reader

may elect to modify the cassette SYSTEM-RESET

vector to point to some WARM-START location or

use the DOS vector at $A (10) and $B (11) by setting-

RAM location 9 to value 1. Additional features can

be implemented by continuing the boot process to

DOS by appropriate jumps to an OS location such

as DOBOOT at $F2EI) (62189).

DATA statement 57 in the BASIC program is

the USR 6502 machine language routine that is

used in statement 55. The ATARI IOCB use is

adapted from the INTERFACE MODULE Opera-
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The remainder of Prog ram I is the routine 
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(PO WER-ON with STA RT depressed ). BOOT' at 
RAM location 9 is set to 2 to ind icate the casselle 
vector at RAM loca tions 2 and 3 is to be used on a 
SYSTEM-RESET. CO LDSTART at RAM location 
·244 (dec imal 580) is set to ze ro so that a SYSTEM ­
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RAM locatio n 9 to va lue I. Addit.io nal fea tures can 
be inlplemented b), continuing the boo t process LO 
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TAKEAHARDLOOK
ATOUR SOFTWARE.

Introducing CYBERSOFT™ custom ATARI - programs. The Grand Masters ofprogramming at a mail order price.

Now thai vou own ATARI*, the finest, most versatile, most

powerful home computer on the market, yon should have the

software to make your ATARI sit up and really function.

We have the "best of the best" programs from the Grand
Masters ofmicrocomputer software: Automated Simulations,

Crystal, Swiftv Software, Adventure International. Datasofl.

Personal Software) and Dynacomp. All sold by mail. And, with the
CYBEESOFT ironclad guarantee .

Space Chase (Swifh1 Sofhvare) 1GK Nifty eve-hand __
coordination lests... ITvou clear one galaxy Oi planets" and avoid
destruction at the hands ofan alien snip vou are rewarded by an
attack by two aliens and then three. Game keeps score and
displavs high score. Colorful graphics and good plaving.
Cassette $14.95

Fasttammon™ {Quality Software) 8K The best of the
computer backgammon games. Vou can repeat games with the
same dice rolls'to try different Strategies. You roll dice or let
computer roll lor you. This machine language program challenges
experienced and beginners alike.
Underutilizes ATAKT* graphics but
plavingqualitv more than makes up.
Cassette 519,95

Invasion Orion™ (Automated
Simulations) 32K Vou are the fleet
commander pitied against the Klaatu
somewhere in space.'You play the
leading role in a number of carefully
crafted scenarios. This game takes more
skill than luck in order'to be successful.
The documentation is superb. Create
vour own eenarios. Excellent graphics,
good sound. Casselte $24.95

Rescue at Rigel (Automated
Simulations) 32K Ten people from the
Orion colony at Ultima Thule (including
vour favorite female) have been
captured. Vour mother ship must leave
in R) minutes. As "Sudden Smith] you
mus! find and release them, but il won't
be easv in the maze ofcorridors, rooms
and levels. Oh, bv the way, the place is
crawling with bad guvs. Cassette $129.95

Sands ofMars '(Crystal) 40K This is
the one gamesters are all talking about.
A two diskette game, with diskette
one putting you in command of the
"Starship Herman" You must sloek her,
select her crew, command the launch
and negotiate your way through the
hazards ofthe Universe. Diskette two
holds vou]- adventures on the Sands of
Mars. The game is liveable. Two

Diskettes $39.95

*CYBERSOFT Ironclad Guarantee.

We fully guarantee the software we sell. If
for any reason, vou are not satisfied with

your purchase, return the program within

30 days in its original packaging. We'll
refund vour money, no questions asked.

Our order system is as accurate and fast as

our software. Just dial

1-800-247-2000 EXT. 505
(In Iowa 1-800-3G2-2133, extension 505).

Or. vou can write to CYBERSOFI" at P.O. Box

505 Bellevue, Washington 98009. VISA and

MasterCard gladly accepted.

Included $2.0(1 handling charm1 per order.
Washington residents add 5.4"i)salcs tux.

© copyright i;Jt» CybciM.it inc.
2803 miiii Plan- NVE. Bellevue, wa 98005
"Atari i.^ ;i registered trademark ofATARI Inc

Star Trek 3.5 (Adventure International) 24K Lots of color,
lots of action as vou hvperwarp through the quadrants
in your search for Klihgons. Tnis program will satisfy the
"tfekkie" in us all. Cassette $14.95

Text Wizard™ (Datasoft) 32K ATARI owners have waited a
long time for a high quality; full blown word processor. Text
Wizard was well worth the wait. This easy-to-use and com
paratively inexpensive program has received raves from user
groups across the countrv.'This program fully utilizes the unique
ATARI keyboard and ease ofcursor movement.Justifies right.left
and center. Pagination. Word search and substitute. Diskette and
ATARI 825. Centronics 737 or Epson MX-80 printer. S99.95

Adveiitiireland (Adventure international) 2.4K Designed for
the novice at adventuring and a great way to get hooked on the
world ofadventure. As you make your way through an enchanted
world VOU will encounter wild animals, spell-ridden critters and
more. Vour task is to avoid the perils as you try to collect the 13 lost
treasures. Cassette $14.95

Mission Impossible (Adventure International) 24K Another
adventure from the great Scott Adams-
Beginning "Good morning, your

mission is...". vour task is to save
a nuclear reactor from destruction.
No magic help in this one. Addiction
is possible. Cassette $14.95

Bridge 2.0 (Dynacamp) 24K Now
vou can practice vour bridge at home
before you have to embarrass yourselfat
the neighbors. Bridge 2.0 bids' (Goren)
and plavs both contract and duplicate
bridge. It even doubles ifvou get carried
away with your bidding."No graphics,
but clearly arranged format makes
pla\ing easv. Cassette $17.95

Visicalc™ (Personal Software) 32K
Ifyou use your ATARI for any business
purpose or for your personal" finances,
you will want Visicalc. It probably sold
'more computers than anv program
Other than Star Raiders. Visicalc creates
a very large accountants ledger pad
upon which you write with vour ATARI.
The fundamental difference" is, ifyou
change any figure(s) the balance ofthe
figures are automatically adjusted.
Extensive documentation outlines the
full features of this fantastic business
tool. Diskette $199.95

NominoesJigsaw (D)'nacomp) 24K
A GO piecejigsaw puzzle you complete
on your screen. Three levels ofdifficulty
to confound you. Scoring is a function
of how many tries and how difficult
the puzzle. Cassette .$17-95
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tor's Manual C015953 and modified tor cassette so

that the short-inter-record gap tape can be written.

BASIC USR function is explained in detail in

BASIC REFERENCE MANUAL C015307 along

with some information on XIO PUT CHARAC

TERS. The CO 16555 User's Manual is of tre

mendous assistance in understanding the ATARI

operation, also.

An adaptation of the Exclusive-Or function in

Example 1 of Appendix 9 in the ASSEMBLER

EDITOR User's Manual is used to illustrate the

BASIC program of Program 2 in this article. The

following program will generate a binary load-and-

go file that will perform the logic function.

10 OPEN#1,8,0,"D:LOADNGO.BIN"

FOR I = 1 TO 30:READ X:PUT#I,X:NEXT I

CLOSE# 1

END

DATA 255,255,0,6,17,6

DATA 104,104,133,205,104,133,204,104,69

DATA 205,133,213,104,69,204,133,212,96

DATA 224,2,225,2,0,160

The DATA statement 50 is binary-load information

20

30

40

50

60

70

80

that indicates the program will load at RAM location

$600 (1536). Statements 60 and 70 are the BASIC

USR function machine language program. State

ment 80 is the RUN-address information for the

load-and-go $AO00 RUN-address for BASIC or

ASSEMBLER cartridge. It is only necessary to

RUN this program to generate an input file for the

BASIC program in Program 2.

If the resulting cassette-boot tape is used with

the BASIC cartridge, the familiar READY will

appear on the screen after a successful cassette-boot

"START, POWER-ON, RETURN" sequence. A

BASIC direct POLONE = USR(1536,65535,0)

:?POLONE and RETURN will provide the re

sponse "65535". If the cassette-boot sequence is

used with the ASSEMBLER cartridge, it will be

possible to disassemble the machine language code

that was booted-in around $600 using the

DEBUGGER. This illustration is only a very

elementary use of the cassette-boot tape that can be

generated from a binary-load file.

Program 1. Cassette boot from binary load file assembler/editor text listing.

Oouo

0000

2100

2102

2104

2106

2108

21 OB

210D

21 OF

2111

2114

2116

2118

211A

211C

D302

0244

0001

0021

0021

A93C

8D02D3

A902

8509

A900

8D4402

A50C

8502

A50D

8503

6C0C00

20

30

40 HERE

50

60

70

80

90

0100

0110

0120

0130

0140

0150

0160

0170

0180 PACTL

0190 CQLDST

. PAGE

* =

.WORD

.WORD

.WORD

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

STA

JMP

=

*2100

tioo

HERE

HERE

#*3C

PACTL

#*2

49

#0

COLDST

*C

*2

$D

*3

<$C)

$D3O2

$244

;BASIC PROVIDES CASSETTE BOOT ADDRESS

;ZERO FLAG - BASIC PROVIDES 128 BLOCK

;CASSETTE BOOT LOAD ADDRESS

;BASIC PROVIDES C0LDSTART ADDRESS

;STOP CASSETTE

;INDICATE CASSETTE BOOT

; ENABLE CASSETTE SYSTEM RESET S> BOOT?

;DISABLE C0LDSTART

;0S SAVED COLDSTART DOSINI

;PREPARE SYSTEM RESET

Program 2.

1 DIM R3THRT$(7>,YN$(3),mME$(15)-OT;E=I
HT< 0.89*FRE'; 0»= DIM BUF$C CORE), ft*< 114):R
AY=0

2 FOR 1=1 TO 31'READ X=BUF*< I >=CHR*( X) = N
EXT I

3 GRAPHICS 0:R*=!1DOS 2.8S BIHARY-LOAO-DI
SK TO BOOT-TAPE by R. Pol one CSY2YGY NIC

ROWARE OF TEXAS) REUI.8 I98t"'G0SUB 35

4 I0CB=16*2'F0R 1=1 TO 7=READ X=RSTART*(

!KHRKX)'»GCT I
5 TRAP 5:A*="PLEASE ENTER BINARY LOAD FI

LE NAME i.e. Dl'LQfflHGO.BIN (RETURN)"

'GOSUB 35=INPUT NAME*-TRAP 49009
6 TRAP 7 = OPEN tt2,4/0iNAME*:GOTO 8

7 ? •? "ERROR ll;PEEK<i95);" FILE ";Crff&<
34).; NAME*; CHR$< 34 >; CLOSE #2>EN0

8 TRAP 46068: GET #2,^GET |g,Y'IF XO2S5

OR YO255 Th£N R*="FILE NOT BINARY SAUE
FORMAT":&OSUB 35 = CLOSE #2*END

9 GET #2,X;GET #2/i< = FIRST=X+256rpe0uT=F
IRST-LEN<BIF$):GET #2,X = GET #2,Y:LhST=H+
256*V:IF FIRST=736 AND LAST=73? THEN GOT
0 43

10 FOR I=FIRST TO LAST^GET #2,X:BUF$<LEH

<BUF*)+i)=CHR*<X>:|€XT I

U TRAP IS:GET #2,X=GET #2,Y=FIRSTr=X+25

6*Y=IF FIRSTA=65535 THEN GOTO 11

12 IF FIRSTR<=LAST AND FIRSTAO73fc THEN
GOTO 17

13 IF FIRSTA=736 THEN GET #2;X=GET #2,Y =
LASTA=X+256*Y = IF LASTA=737 THEN GOTO 44
14 IF FIRSTR=73G THEN GOTO 17
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tor's Manual CO 15953 and modilied for cassette so 
that the short-illler-record gap tape can be written. 
BASI C USR fu nction is explained in deta il in 
BASIC REFEREN CE MA NUA L CO 15307 along 
with some information on XIO PUT CHARAC­
TERS. The CO 16555 Use r's Manual is of tre­
mendous assistance in understanding the A TAR I 
operatio n, also. 

An adaptatio n of the Exclusive-Or func tion in 
Example I o f Appendix 9 in the ASSEMBLER 
ED ITOR User's Manual is used to illustrate the 
BASIC program o f Program 2 in this article. T he 
followin g program will generate a binary load-and­
go fi le that will perform the logic function. 

10 OPEN#I,8,0, " D:LOADNGO.BIN" 
20 FOR [= 1 TO 30:READ X:PUT#I ,X:NEXT 1 
30 CLOSE#I 
40 END 
50 DATA 255,255,0,6,17,6 
60 DATA 104,104,[33,205, 104,133,204,104,69 
70 DATA 205,133,213,104,69,204,133,212,96 
80 DATA 224,2,225,2,0,160 

The DATA statement 50 is binary- load information 

that indicates the program will load at RAM location 
$600 ( 1536). Statements 60 and 70 are the BAS IC 
US R func tion machine language program. State­
ment 80 is the RUN-address information for the 
load-and-go $AOOO RUN-address for BAS IC or 
ASSEMBLER ca rtridge. It is onl y necessary to 
RUN th is program to gene rate an input file for the 
BASI C program in Program 2. 

I f the resu lting cassette-boot tape is used with 
the BASIC cartridge, the familiar READY wi ll 
appear on the screen after a successful cassette-boot 
"START, POWER-ON, RETURN" sequence. A 
BASIC direct POlONE = USR(1536,65535.0) 
:'POlONE and RETURN will provide the re­
sponse "65535". I f the cassette-boot sequence is 
used with the ASSEMBLER cartridge, it will be 
possible to disassemble the machine language code 
that was booted-in aro und $600 using the 
DEBUGGER. This illustration is only a very 
elementary use of the cassette-boot tape that can be 
generated from a binary-load fil e. 

Program 1. Cassette boot from binary load file assembler/editor text listing. 

0000 20 . PAGE 
0000 30 *= $2100 
2100 0001 40 HERE . WORD $1 00 
2 102 0021 50 . WORD HERE 
2104 0021 60 . WORD HERE 
2106 A93C 70 LDA #$3C 
2 108 8D02D3 8 0 STA PACTL 
2 10B A902 90 LDA #$2 
2 10 D 8509 0 100 STA $9 
2 10 F A900 OlI O LDA # 0 
2111 8D4402 01 20 STA COLDST 
2114 A50C 0130 LDA $C 
2116 8502 0 140 STA $2 
2118 A50D 0150 LDA $D 
211A 8503 0 160 STA $3 
21 1C 6COCOO 0170 JMP ($C) 
D302 01 8 0 PACTL = $D302 
0244 0190 COLDST = $244 

Program 2. 

1 DI M RST AIH $( 7), YH$( 3 ), t'lAtH:( 15 ): CffiE = I 
HT ( e . 89:tFRE(I?J ) ) : 0 It1 ruF $<O:f:E> , A$( 114;': R 
AY=B 
2 FOR 1::1 TO 31 :REAO :N;UF$( !)::CHF:$OD : t·~ 

EXT I 
3 GRAPHICS 0 :A$="OOS 2 .0S E:H~AF:\,-LOAO-DI 
SK TO BOOT-TAPE b:« R. Po lone (::;','Z'-fGV t'1I C 
RQl,lARE OF TE~:AS ) F.'EU 1 . 0 19~: 1 " : GO:::U8 35 
4 IOCB=16t2: FOF: 1=1 TO 7 ' F:EAD I(: RSTAPT$( 
I )=Cf4;:$( X ) : ~lEXT I 
5 TRAP 5:At="PLEASE EHTER BH1Wi LOAD FI 
LE t·¥:t1E i . e . 01 : LOHDHGO . E:ltl ( RETURtD" 
: GOSUB 35 : I NPUT ~1AME$ : TF:AP 40~100 
6 TRAP 7 :OPEH #2,4 , 0, t'lAt'1E$ :GOTO ::: 
7 ? : 7 "ERROR " ;PEEI:::( 195 ).;" FILE" ;CHRt( 
34 ); t-W1E$; CH\'$( 34 ) : CLCtSE #2 : Et ~D 

;BASI C PROVIDES CASSETTE BOOT ADDRESS 
;ZERO FLAG - BASIC PROVIDES 128 BLOCK 
;CASSETTE BOOT LOAD ADDRESS 
;BASIC PROVIDES COLDS TART ADDRESS 
;STOP CASSETTE 

; INDI CATE CASSETTE BOOT 
;ENABLE CASSETTE SYSTEM RESET @ BOOT? 

;DISABLE COLDS TART 
;OS SAVED COLDSTART DOSINI 
;PREPARE SYSTEM RESET 

8 TRAP 40000: GET #2, ::-( : GET #2, \': IF 1(0255 
!l< '-,'0 :0'55 THEH At="FILE t10T 8ltiAV,' :,AUE 
FOR~1AT" : GOSUB 35 ' CLOSE #2 : Et1D 

9 GET #2,:X: : lIT #2 , \': FIF:ST=I(+25t;t",', 800T=F 
IRST -LEt-K BUF$ ): GET #2, I::: GET #2 ,''1': LA:::T=;;+ 
256:~''''': IF FIR;T=736 ANO LA:::T=737 THEi·j GOT 
o 43 
til F!l< I =F I RST TO LAST: GET #2 ,)(: BUF $( LEtl 
( BLF $ )+ 1 )=CHR$CX: H 'EXT I 
11 TRAP 18:GET #2,)( :GET #2,\': FIF.STA=i(+25 
6*Y : IF FI RST A=65535 TOO·1 GOTO 11 
12 IF FIRSTA-( =LAST f:ffi FIRSTA< >736 THEt ~ 
GOTD 17 
13 IF FIRSTA=736 THEH GET #2 ,i::: GET #2 ,"'" 
LASTA=X+c.'56*'i' : IF LASTA=737 THEt~ GOTO 44 
14 IF FIRSTA=736 THE~l GOTO 17 
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15 FIRST=FIRSTA•X=FIRST-LAST-1:Y=LEH< BUF

$> = IF XO8 THEN BUF*<Y+X,Y+X)=CHR*<0)
16 GET ¥d,y,-\ZJ *I2/¥ = LAST=X+256*Y = X=LAST

-FIRST-IF X>=6 AND LEN(BUF*>+}«=CORE THE
N QDTO 16

17 TRAP 48000* A$="L0GICAL RECORD ERROR!11

=GDSUB 35 = CLOSE #2-END

18 IF PEEKU95M36 THEN TRAP 40000:GOTQ

21

19 IF PEEK<::i95>=5 THEN A$="RAM TOO SMALL

IN THIS SYSTEM! CANNOT GENERATE BOOT C

ASSETTE!a=GOSUB 35=END
20 ? CHR$<155>;" ERROR H;PEEK(i95)^END

21 CLOSE #2--X=OT<KIOT/25€)-Y=B0OT-25^X

RAY=255 THEN GOTO 26
22 TRAP 22 = A$="BINARY FILE IS HOT U3AB-A

m-GO (NO RUN-ADDRESS (WENDED TO FILE)!

PLEASE ENTER DECIMAL-ADDRESS":G0SUB 35
23 ft$="*A000 HEX IS 40960 DECIMAL.U=GOSU
B 35=INPUT ad

24 TRAP 48080= IF ftKQ OR AD>6S534 THEN G

OTO 22

25 X=IMT< AD/256)= Y=AD-256*X ■ 6UF*( 5,5 )=Ch

26 SIZE=IHT<LEMCBUF*ViaB)*IF SIZE*12B<>
LENCBUF*) THEN SIZE=SIZE+1

27 BUF$(2,2)=CHRt(SI2E>

28 A$="NRITE PREPARE BOOT TAPE! BEEPS R

EGUIRE RETURN"=GOSUB 35

25 AUX2=123 i SIO=11: RW=S s LENTH=IHTt LBK 6U
F$ V128 >*128+i28: BiJF=ADR( BUFs >: GOSUB 4b =

CLOSE #2

38 TRAP 30=A$=" ANOTHER COPY OF BOOT TAP

E? Y N RETURN11 ^GOSUB 35 = INPUT YN*= IF

YH$(1,1X>"Y" AND YH*(liIX>"N" THEr^ GOT
0 38

31 TRAP 400Q0 = IF YN*(l,i)=llYil THEM GOTO
28

32 TRAP 32 = ft$="ANOTHER BINARY DISK FILE''

Y N RETURN"'GOSUB 35*INPUT VN»'IF YN
*(1,1X>"Y" AND YH*C 1,IX>"N" THEN GOTO

32

33 TRAP 40yyy:IF YN*Ci,l>="Y" THEN RUN
34 Eh£l

35 X=PEEKC83)-PEEK<82)+1:I=X+1:Y=0:IF LE
NCA$X1 THEN RETURN

36 IF LEN<A$>=X THEN ? A$:A*=""=PQKE 34;

PEB((S4>-1: RETURN

37 IF LEW A* XX THEN ? A$:A*=1Mi RETURN

38 VW*A*<IiI)sIF YN$=" " OR Y^=CHR*O 15
5) 1>EH 1=1-1 = T' A$(1,I):A$=A*(I+2,LEH(A$

39 IF Y=255 A^C I=X THEN POKE 84.PEEKC84

M-G0T0 35
46 IF Y=255 THEN GOTO 35

41 W-i:IF 1=0 THEN ? A*Ci,X)'ft»=A*(X+l
35

42 GOTO 37

43 uOSUB 45■GOTO 9
44 GOSUB 45=GOTO 11

45 GET #2,X:aF*(5J5>

\JFt< b, S )=Om<. X)' RAY=255 = RETURN

46 IF RU«8 Tr€N TRAP 47SPRINT

47 TRAP 40000 = OPEN #2,RN,AUX2, "C="

48 POKE S32+I0CB+2,SI0

49 POKE y32+I0CB+4..BUF-(INT(BUF/25b):?:25b
)

56 POKE y32+I0Ce+5,INT(BUF/256)

51 POKE 832+I0CB+8,LENTH-( INKLENTH/25S)

52 POX 832+I0CB+9,IhT(LEhJTH--256)
53 POKE S32+I0CB+ly,RU

54 POKE 832+I0CB+lIiAUX2
55 RSTART=ADh:( RSTARTJ)«POLONE=USR( RSTART

.IOCB):RETURN

56 DATA S..l..yJ33.u..33.169,t"y, i4i..2,21i..i
69,2,133,9,169,6;141,68/2,165,12,133.2,1

65,13,133,3,198,12,0

57 DATA 104,184,104,170,76,96,228
58 REM

59 REM - FIGURE 2 BASIC PROGRAM

TO GENERATE CASSETTE BOOT

66 REM - FROM DCS 2.8S
BINARY LOAD FILE

IBAPTIUITY

the most advanced maze game available to the

ATARIH owner

A new game by Craig Patchett which uses machine

language routines. 5-color, high-resolution graphics

and sound effects.

The player's goal is to guide an imaginary robot through

and out of a 3-dimensional maze.

20 game variations insure countless hours of enjoyment.

CAPTIVITY can be used with any ATARI* computer

with at least Z4K. It is available in cassette format

only. Price is $24.95 plus $Z.OO shipping and handling.

Available at fine computer stores or write us directly.

Program Design, Inc. I ! Mar Court Greenwich, CT 06830

203 661 8799

ATARI* is the registered trademark of ATARI, Inc.

88 

15 FlRST=FlRSTA ' )(=FI RST -LAST -1 ' Y=LEt-K 8UF 
$ ), IF )«)0 THEH 61.1F$( Y+X., 'y'+/( )=CHF:$( I) 
16 GET #2, X, GET #2,'1" LAST=/(+256:t\', X=LA:::T 
-FII\'ST ' IF :'D=0 AHD LEI4( BUF:t)+K(=COPE THE 
H GOTO 10 
17 TRAP 4OO1)1,l'rl$="LOGICAL F:ECOPD EPF:O~: i" 
'GOSUB 35 ,,:;LOSE #2 ' EHD 
18 IF PEEK( 195 )=136 THHi WAP 41)~1IX1' GOTO 

21 
19 IF PEEK( 195)=5 THHi A$="PAt1 TOO :3IlALL 

IN THIS SYSTEt1 1 CAllt'iOT GE!iE~:ATE E:OOT C 
ASSETTE! " ' GOSUB 35 ' END 
20 '( CHR$( 155 \:" ERPOF: "; PEEh\ 195 ::' ' EliD 
21 a.OSE #2' :>(=IHT( BOOT-' 256 ::.' ";'=800T -256t>: 
, BUF $( 3,3 )=Ci-R$( Y ) ' 8UF $( 4, 4 )=CHF:$( :~ ), ! F 
RA",'=255 THHi GOTO 26 
22 TRAP 22 ' A$="8HiAR'''' FILE I :; t·iOT LOAD-A 
!{i- GO OiO RUH-ADDRE:3:3 APF'EtUD TO FILE ::' I 

PlEA:3E EtHER DEC It1AL -AODRE:,:~:" ' GO:::U8 35 
23 A$=" $A000 Hn: IS 40'36(:1 [lEC H1AL , " ' GO:::U 
B 35 ' Hf'UT AD 
24 TRAP 40000 ' IF AD( 0 1)1;: AD>65534 THEt,; G 
OTO 22 
,:5 )(=HH< A[v256 )' Y=AD-256:()':' E:UF$( 5, 5 )=Ck 
R$( ",' ) , BUF $( 6, 6 )=CHR$( >( ) 
::6 SIZE=HlT( LEWBUF$).t128 )' IF :::IZE:,n2t:{.) 
LEW BUF$ ) THEt'i SIZE=SIZE+l 
27 BUF $ ( 2,2 )=CHR$( S IZD 
28 A$=" ~,jRITE PREPARE BOOT TAPE I BEEF'::; R 
EQU I RE RETUFli'" GO:3UB 35 
2:3 AtN2= 128 ' ::; I 0= 11 ' Pl,l=::: , WHH= I In ( LEt¥ BU 
F$ V128 )tI28+128 ' WF=ADR( E:UFt ) , GC;::;UE: 46 , 
CLCr3E #2 
30 TRAP 30 ' A$=" ANOTHEF: COP\ ' OF 800T TAP 
E'" Y H RETURN", GCI:,;U8 35 ' HiPUT Ytr! ' IF 
YH$( 1, 1 ){ >"'1" AND Yt·u:( 1,1 )< >" t'i" THEt l GOT 
030 
31 TRAP 40001C1 ' IF YIU( 1, 1 )="\'" THEt i GOTO 

32 TI\'AP 32 ' A$="At10THER 8ItlWi DI::;f< FILE" 
V fi RETLlFli '" G03U8 35 , H1PUT Yif! ' IF \'1-1 

$( L 1 )0"',''' Al'[) '.,'!t.$( L 1)O "t'i" THEH GOTO 
32 
33 TRAP 4000,,1 ' IF \'1-1$( 1 , 1 )=" \'" THEH Putl 
34 EI'[J 
35 ~(=F'EEK(83 )-PEEK(:32)+ I' 1=>':+1 'Y=0 ' IF LE 
If- A$ )< 1 THEH F:ETURri 
36 IF LEH( A$ )=i( THEH;' AJ , A$= " " ' POKE :34 , 
PEEl« 84 )-1 ' RETUI\tl 
37 IF LEI-K A$ )()( THEtl ? At , A$= " " , F:ETURH 
3S '/H$=A$( I , I )' IF 'lilt:" " OR \'H$=CHRI\ 15 
5) THEI·i 1=1-1 , ( A$( L 1) , A:t=A$( 1+2, LEfK At 
», 1'=255 
39 IF '1'=255 AHD I=:~ THEt1 POKE :34, F'EEK( :::4 
)-1' GOTO 35 
40 IF 1'=255 Tf£H GOTO 35 
41 1=1-1 ' IF 1=0 THEll ;- A$( 1,:~)' A$=A:tC>(+l 
, LEH( A$ ) ) ,GOTO 35 
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42 GOTO 37 
43 GOSU8 45 ' GOTO 9 
44 GOSU8 45 ' GOTO 11 
45 GET #2, :,( , BUF $( 5, 5 )=CHF:WD ' GET il2 , :": 8 
LF$< 6, 6 )=CHR$( i() ' RA"(=255 , F:ETURtl 
46 I F RI~=8 Tf£ti TRAP 47 LPR niT 
47 TRAP 40000 ' Ijf'EH #2, Rl,j, AU:'(2 , "C " 
48 PCt-:E 832+ IOC8+2 ., 310 
49 POKE 832+ 1OC8+4 , 8UF-( Hn( BUF/256 )t256 
) 

50 POKE 832+ 1OCB+5 , Hn( BUF/256) 
51 POKE 832+ IC(8+8, WITH-( niT( LEtHH/ 256) 
l256) 
52 POKE 832+ 1OC8+'3, HH( LHnH,,'256 ;' 
53 POKE 832+ I OC8+ 10, F.:I,j 
54 PO<E 832+ 1OC8+ 1 L AlJC 
55 RSTART =A~:( FST ART $ ) , POLOt4E =U:3F:( R:3TART 
, IOCB ) , RETURH 
56 OATA 0,1,0, 33, 0, 33, 16'3, 60 , 14L2, 21L 1 
69,2, 133J 9J 169J 0,141 J 68J 2 .. 165 .. 12J 133J 2 .. 1 
65 , 13J 133J 3 .. 10~:J 12 J (1 
57 DATA W4 , 104, 104 , 170 ., 76 , :::6, 22~: 
58 REt1 
59 F.Hl - FI GURE 2 . BA:; ! C PF1:a~PAq 

TO GEt·lEF.:ATE CA:3SETTE El:1OT 
60 REM - FRon [(r.3 2 , 0::; 

BHlAF:\' LOAD FILE 

the most advanced maze same available to the 
ATARI~ owner 

A new game by Craig Patchett which uses machine 
language rou tines. 5·color. high -resolution graphics 

cmd sound effects. 

The player's goal is [Q gUide c1n imaginary robot through 
and out of a 3-dimensional maze. 

20 game variations insure countless hours of enjoyment. 

CAPTIVITY can be used wi th any AlARlx computer 
w ith at least 24K. It is avai lable in cassette format 

only, Price is $24.95 plus $2.00 shipping and handling. 

Available at fine compu ter stores or w rite us directly. 

rrogrc\m Design. Inc. II Idar Court Greenwich. CT 06830 
10] , 661,8799 

ATARJ A' is the j tr ,\demMk of ATARJ. Inc. 



AND NOW BEHOLD THE ENTRANCE TO

THE PLACE KNOWN AS DEVIL DWELL!

COMPUTER flGE BQTTKIflRE

CA001 "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.

CA004 "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, ado1,

delete, edit, print, selectively search, and store your custom files. All files can be secured w/ code.

CA005 "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.

CA006 "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.

CA007 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

into Atari BASIC.

COMPUTER flGE SQFTWflRE
9433 GEORGIA AVE.

SILVER SPRING, MD 20910

(301) 588-6565

Atari is a registered trademark of Atari, Inc.

AND NOW BEHOLD THE ENTRANCE TO 

THE PLACE KNOWN AS DEVI L DWELL! 

L[]f:1PUTER ABE ~[]fTWARE 
CA001 "Atari Epson Screen Dump" is a screen dump program that dumps a screen image (up to GR .7) to 
the Epson proportiona ll y . 

CA003 "Atar-Renum" is a general ut ility that wi ll renumber any tokenized BASIC program that is co­
resident in RAM . Requ ires only 3565 bytes of RAM . 

CA004 "lnfoFile" is a program designed to act as an electron ic fi le cab inet. A "dynamic keyboard" moves 
the user qu ick ly through th is menu driven program. This is a "fast" database program. Use it to create, adQ, 
delete, edit, print, selective ly search, and store your custom files. Al l fi les can be secured w/ code. 

CA005 " Binary Load Cassette to Disk" is a util ity that will take binary load cassette files like SPAC E 
INVADERS (TM) and allow their transfer to disk. 

CA006 "Ork Attack" has been renamed previous to release as " DEVI L DWEL L." This adventure program 
is not easi ly beaten, has good graphics, and an excel lent user dia logue. 

CA007 Our long awaited "Smart Terminal Emulator Program" has also had a name change. We are very 
happy to announce that "DOWN LOADE R" 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 -0 , 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/Missi le 
Graphics. By studying the programs you w il l lea rn how to smooth ly move an object, such as a space cap­
sule, horizontally, vertically, and diagonally. You wi l l also learn how to make t he player fire and rotate 
360 degrees. Also included are sections on the Cursor, the ESCape key and conversions of other BASICs 
into Atari BAS IC. 

9433 GEORGIA AVE . 
SILVER SPRING, MD 20910 

(301) 588 -6565 

Atari is a registered trademark of Atari, Inc. 
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Beware The

RAMTOP

Dragon
K W. Harms

Danville, CA

You'vejust had a brilliant idea for a program which

requires some protected memory. Perhaps a special

display list or character set is needed, or maybe a

direct access memory "file." This article explains

how to set aside that memory so that nothing will

fiddle with it. Further, we'll reveal the generally

unknown habits of the RAMTOP Dragon and

show you three ways to make sure he doesn't gobble

up your data.

The Atari offers a simple way to control how

memory is internally managed by the operating

system. The Atari Connection (Premier Issue) dis

cussed "moving" the top memory boundary. Jim

Clark in COMPUTE! #14 showed how to move the

lower boundary. Both methods protect memory

from BASIC programs.

The map gives a very simple picture of Atari's

memory management. Fixed memory boundaries

are presented in decimal "addresses," but boun

daries which vary according to the amount of

memory in your machine or the program loaded at

a particular time are given names such as "ramtop."

The 400 and 800 both use the same system.
When you turn on the Atari with a BASIC

cartridge, it takes a few seconds before "READY"

to check out the machine and enter values for the

boundaries into specific locations. PEEK allows you

to look at those values. For instance, the value for

RAMTOP is stored in address 106. The instruction

"? PEEK(106)" will tell you where the Atari thinks

the end of RAM is. Appendix I ofthe BasicReference

Manual explains that the value in 106 is in "pages"

of 256 bytes. Multiplying number of pages limes

256 gives the last address BASIC thinks it can use

{e.g., a PEEK(106) of "32" equals an address of

8192 or "8K").
The 400/800 always places the display list and

display data immediately below RAMTOP. If you

alter the value in RAM TOP, the Atari will push the

display list and display data "downward" in RAM.

This reduces the space available lor your program,

but leaves free RAM above the new (fake) RAM-

TOP. Since the Atari doesn't know about this space,

it doesn't use it, usually. This is the space usually

considered "reserved" for you.

Program 1 shows how to lower RAMTOP by 4

pages (1024 bytes). Remember to issue a GRAPH

ICS command immediately after moving RAMTOP

so that the display list and data are moved below

the new RAMTOP. Since line 60 will clear the

screen, write down the old amount of free RAM

and RAMTOP. Comparing them to the new

numbers from lines 80 and 90 will show that RAM-

TOP is now lower and that less space is available

for programs. That extra memory is now above

RAMTOP and "reserved" for your exclusive use.

RAMTOP is reset only by the RESET switch (and

powering down/up), so that successively RUNning

Program 1 will keep lowering RAMTOP until you

run out of memory.

Program 1.

10 ? "FREE RAM = ";FRE(0)

20 RAMTOP = PEEK(106):?RAMTOP= ";RAMTOP

;" PAGES":? "LAST ADDRESS = ";RAMTOP*256

30 FORW=lTO1000:NEXTW

40 SMALLRAM = RAMTOP-4

50 POKE 106,SMALLRAM

60 GRAPHICS 0

70 RAMTOP = PEEK(106)

80 ? "NEW FREE RAM = ";FRE(0)

90 ? "NEW RAMTOP= ";RAMTOP:" PAGES":

? "LAST ADDRESS = ";RAMTOP*256

100 ? "RESERVED MEMORY BEGINS AT ";

RAMTOP*256+1

Although others have described ways to use

the reserved space, they have not warned you

about the RAMTOP Dragon who will periodically

visit your reserved RAM and gobble up memory.

Extensive field observations have revealed that

Dragon visits upper memory on three occasions:

1. A CRAPHICS command clears the visible

screen and also the first 64 bytes above

RAMTOP.

2. A CLEAR command (or "PRINT

CHR$(125)") clears the first 64 bytes above
RAMTOP.

3. Scrolling the text window of a graphic mode

3 to 8 screen clears up to 800 bytes above

RAMTOP.

Program 2 lets you play with the RAMTOP

dragon. Lines 100 to 140 move down RAMTOP

and reset the display list and data. Answer "NO"

for all except the first pass or the program will

lower RAM TOP each lime until you are out of

memory.

After an initial questioning, the next section

(lines 200 to 290 first turns off the "direct memory

access" for the ANTIC processor so that the pro

gram will operate faster (set- COMPUTE! #11). It

then fills the 900 bytes after RAMTOP with a

sequence of values between I and 255. Note that

the values will remain there as long as t here's power

to the CPU (and nothing clears them). Therefore,

it's not necessary to repeat (his step on subsequent

RUNs.

The "Choose Action" section {lines 300 to 840)

GOSUBs to the three major program sections.
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BewareThe 
RAMTOP 
Dragon 
K WHarms 
Donville. CA 

You 'vejust had a brillia nt idea for a program which 
requires some protected me mo ry. Perhaps a spec ial 
display list or character set is needed , o r maybe a 
direct access memory "file." This article explains 
how LO set aside that memory so that nothing will 
fiddle with it. Further, we' ll revea l the generall y 
unknown habits of the RAMTOP Dragon and 
show you three ways to make su re he doesn't gobble 
up your d ata. 

The Atari offe rs a simple way LO control how 
memo ry is internally managed by the operating 
system. The Atari Connection (Premier Issue) dis­
cussed "moving" the LOp me mory boundary. Jim 
Clark in COMPUTE! # 14 showed how LO move the 
lower boundary. Both methods protect memory 
from BASIC progra ms. 

The map gives a very simple p icture of Atari 's 
memory managclnenl. Fi xed memory boundaries 
are presented in decimal "add resses ," but boun­
daries which va ry according to the amount of 
me mo ry in your mac hine or the program loaded at 
a particu lar time a re given na mes such as "ram top." 
T he 400 and 800 both use the same system. 

When yo u llIrn o n the Ata ri with a BASIC 
ca rtridge, it ta kes a few seconds be fo re " READY" 
to check out the mac hine and ente r va lues for the 
bo undaries into spec ific locations. PEEK allows yo u 
to look at those va lues. For instance, the va lue fo r 
RAMTO P is stored in address 106. The instruction 
") PEE K( I 06)" wi ll tell you whe re the Atari thinks 
the end of RAM is. Appendix I of the Basic Ref erence 
Manual explains that the va lue in 106 is in "pages" 
of 256 bytes. Mu ltip lying numbe r o f pages times 
256 gives the las t address BAS IC thinks it can use 
(e .g. , a PEEK(106) of "32" equafs an address of 
8 192 or "S K"). 

The 400/800 alwa ys places the di splay list and 
display data immediatel y below RAMTO P. I f you 
alte r the value in RAMTO P, the Ata ri will push the 
disp lay list a nd di splay data "downwa rd" in RAM . 
This reduces the space ava ilab le for yo ur program. 
but leaves free RAM above the new (fake) RAM­
TO P. Since the Atari doesn 't kno w abolll this space, 
it does n' t use it , II sua lly. T his is the space uSllal ly 
cons ide red "reserved" for YOLI . 

Program I sho ws how to lower RAMTO P hy 4 
pages ( 1024 bytes). Reme mber to issue a CRA PH -

ICS command immed iately afte r moving RAMTOP 
so that the d isplay list a nd data are moved below 
the new RAMTOP. Since line 60 wi ll clea r the 
screen, write down the old amount of free RAM 
and RAMTOP. Comparing them LO the new 
numbe rs from lines 80 a nd 90 will show that RAM­
TOP is now lower and that less space is ava ilable 
for progranls. T hal eX lra Ine mo ry is now above 
RAMTO P and "reserved " for your excl usi ve use. 
RA MTO P is reset onl y by the RESET switch (and 
powe r ing d own/up), so that successively RUN ning 
Program I will keep lowerin g RAMTOP until you 
run o ul o f menlory. 

Program 1. 
10 ? " FREE RAM= " ;FRE(O) 
20 RAMTOP=PEEK(106): ? RAMTOP= "; RAMTOP 

;" PAGES" :? " LAST ADDRESS= " ;RAMTOP*256 
30 FOR W= 1 TO 1000:NEXT W 
40 SMALLRAM = RAMTOP-4 
50 POKE 106,SMALLRAM 
60 GRAPHICS 0 
70 RAMTOP = PEEK( 106) 
80 ? " NEW FREE RAM = ";FRE(O) 
90 ? " NEW RAMTOP= " ;RAMTOP:" PAGES": 

? "LAST ADDRESS = ";RAMTOP*256 
100 ? " RESERVED MEMORY BEGINS AT "; 

RAMTOP*256 + 1 

Although othe rs have desc ribed ways to use 
the reserved space, they have not warned yo u 
about the RAMTOP Drago n who will periodicall y 
visit your rese rved RAM and gobble up memory. 
Extensive field observations have revea led that 
Dragon visits uppe r memory on three occas ions: 

1. A GRAPH ICS command clea rs the visible 
sc reen a nd also the first 64 bytes above 
RAI,nOp. 
2. A C LEA R command (o r "PRI NT 
C H R$( 125)") clea rs the first 64 bytes above 
RAMTOP. 
3. Scrolling the /exl window of a graph ic mode 
3 to 8 sc reen clea rs up to 800 bytes above 
RAMTO P. 

Program 2 lets you p lay with the RAMTOP 
dragon. Lines 100 to 140 move down RAMTOP 
and reset the display list and data. Answer "NO" 
for all except the first pass or the program will 
lower RAMTO P each time until yo u arc out of 
memory. 

Afler an initial questio ning. the nex t section 
(lines 200 to 290 first turns off the "di rect memo ry 
access" for the ANT IC processor so that the pro­
g ram will o pe rate faste r (sec COMPUTE! # I I). It 
then fi lls the 900 bytes afte r RAMTOP with a 
seque nce o f val li es be tween I and 255. Note that 
the val ues will remain there as long as I here's power 
to the C PU (and nothing clea rs them). T herefo re. 
it 's no t necessary to re peat this step o n subscqll c ill 
RUNs . 

The "Choose Actio n" section (lines :lOO to 340) 
GOS U l3s to the three major program sections. 
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For The ATARI 400/SOO

This arcade game lakes you to the candy store

for a wild game of lag with some of the rowdiest
playmates you'll find anywhere. If you can eat

all the sweets, the bratty kids will stop bothering

you and after a quick stop and a brushing of the

teeth, it's off to the store for another day of

sweets and tag.

• Full Color Hi-Res Graphics

• Automatically Esculated Skill Level

• Quick Moving Animation

Jaw Breaker runs on any ATARI 400/800 with

at least 24K of memory and is available now for
$29.95 on disk from your local computer store

or you may order directly from us.

ORDERS MAY BE CHECK. VISA. MASTERC1IARGE OK COD. DEALER INQUIRIES INVITED

ON-LINE SYSTEMS - 36575 Mudge Ranch Road - Coarsegold, CA 93614 - 209-683-6858

Santa Cruz Educational Software * Tricky Tutorials * Santa Cruz Educational Software * Tricky Tutorials ' Santa Cruz Educational Software * Tricky Tutorials

i ATARItmGRAPHICS MADE EASY? YES? I
f FINALLY - SOMEONE HAS WRITTEN A SERIES OF PROGRAMS THAT DO ALL THE DIFFICULT CALCULATIONS FOR YOU WHILE DEMONSTRATING ?
*Z THE SPECIAL ■'TRICKS" THAT THE ATARI IS CAPABLE OF .... 1

TRICKY TUTORIALS(im)

II: DISPLAY LISTS - This program leaches you how lo

alter the program in the ATARI thai conirols the lormal of

the screen. For example when you say graphics 8 trie

machine responds with a large graphics 8 area at the top

of the screen and a small lexi area at the bottom Now.

you will be able to mix the various modes on the screen at

ihe same time Just think how nice your programs could

look with a mix of large and small texi. and both high and

low resoluiion graphics This program has many ex

amples plus does all of the difficult calculations'

#2: HORIZONTAL/VERTICAL SCROLLING - The informa-

tion you pui on the screen, eilher graphics or text, can be

moved up. down or sideways This can make for same

nice effects You could move only ihe lext on trig bottom

half ol the screen or perhaps create a map and then move

smoothly over it by using ihe (oystick

#3: PAGE FLIPPING - Normally you have to redraw the

screen every lime you change the picture or text. Now

you can learn how lo have tne computer draw the next

page you wanl lo see while you are still looking ai the

previous page then flip to it instantly You won't see it

being drawn, so a complicated picture can seem to |us1

appear Depending on your memory si?e and haw com

plicated Ihe picture, you could flip between m^ny pages.

Ihus allowing animation or other special effects with your

lext

#4: BASICS OF ANIMATION - Shows you how to

animate simple shapes using Ihe PRINT and PLOT com

mands, and also has a nice little PLAYER/MISSILE

Graphics cemo to learn This would be an excellent way lo

slart making your programs come alive on ihe screen

#5: PLAYER MISSILE GRAPHICS - This complex sub|ect

will be demonstrated by starling with simple examples,

and building up lo a complete game and also an ammaied

business charl on multiple pages' As always. Ihe com-

puler does mosi of the calculations Ready Nov 1981

Requires 32 k disk or lape and costs 29 95 (extensive

manual included)

Tricky Tutorials (except #51 require 16k memory for

cassette orders and Z4k for disk. The price is $14 95

Bach. You may order 1.2,3. & 4 lor S49.951

MASTER MEMORY MAP(tm) - is really ihe hey lo using

the ATARI'S capabilities We start out by explaining how

to PEEK and POKE values into memory so that even new

□rogrammers can use this Then: we give you over 15

oages ol Ihe memory locations thai are ihe rnrjst useful

The information is condensed trom both ihe ATARI'S

Operaling System Manual and various articles and pro

grams II is. ol course, useful even lor experienced pro

grammers as a reference Also we highly suggest thai

dealers offer this Memory Map to customers who request

lo be fold how lo use the power ol the machine We

guarantee it will answer many ol the rjuesiioris you have

aboul tie machine $5.95

THE GRAPHICS MACHINE!! - Turn your compuier into

an incredible graphics tool with advanced comands like

circle, box. nil. polygon, line. help, etc 3 colors in

graphics 3 with instant texi"' Creale colorful business

charts or beautilul drawings ana Ihen save or retrieve

[hem from disk in 5 SECONDS YES its lhat fas!1 Needs

all 48k disk, and costs S19.95

MINI-WORD PROCESSOR - This is lor Ihose of you who

have a printer, but don't need to spend $100 or more lot a

lancy word processor It is suitable for simple ediiing of

lext. accepts mosi control characters for your printer, and

lext is stored on disk for easy reinval The amount of text

held depends on memory Requires disk and 32k for

S14.95

BOB'S BUSINESS - 14 small business type programs

tor home of office, all chosen from a nice menu Supports

printed outpuf 169 sectors ol programs require 32k. lape

or disk S14.95.

KID'S #1 - Includes Ihe following 1) TREASURE -

search lor the lost treasure while trying lo Keep from lall-

mg inio the sea Ntce graphics if you find it'. 21

DIALOGUE - talk back to the computer aaout lour sub-

lecls. 3) MATH QUIZ - Nice musical and graphical

rewards for good scores Parents input the level of Oil-

hculty

KID'S #Z — A spelling quiz a scrabble ' type game

and a version ol Touch with Ihe computer giving all ihe

directions' Both Kids programs require 16k or 24k disk

and cost $14.95 each

**************

See your local Dealer, or send check to:

SANTA CRUZ EDUCATIONAL SOFTWARE

5425 Jigger Dr.. Sequel, CA 95073

C.O.D. orders call (408)476-4901

'Include S2.00 postage {SO.75 fot Memory Map)

*ln Calif. include 6% lax

Santa Cruz Educational Software * Tricky Tutorials * Santa Cruz Educational Software ' Tricky Tutorials ' Santa Cruz Educational Software • Tricky Tutor

Ocfober. 1Q81 Issue 17 
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For The A TARI 400/800 
This a rcade game takes you to the candy store 

fo r a ll'ild ga me of lag with some of the rowdiest 
playmates you'll find anywhe re. If you can eat 
all the sweets. the bratty kids will s top bo thering 
you and after a quick stop a nd a brushing of the 
tee th. it's off to the s to re fo r a no ther day of 
sU1cets and tag. 

• Full Color Hi-Res Graphics 
• Automatically Esculated Skill Level 
• Quick Moving Anima tion 

J aw Breaker runs on any ATARJ 400/800 with 
at least 24K of me mory and is available now for 
$29.95 on disk from your local computer store 
or you may order direc tly from us . 
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ATARITMGRAPHICS MADE EASY? YES? 
FINALLY - SOMEONE HAS WRITTEN A SERIES OF PROGRAMS THAT 00 ALL THE OIFFICULT CALCULATIONS FOR YOU WHILE DEMONSTRATING 
THE SPECIAL " TRICKS " THAT THE ATARIIS CAPABLE OF . 

TRICKY TUTORIALS 11m) 
'1 : DISPLAY LISTS - ThiS program teaches you how 10 
alter Ihe program In the ATARllhal controls the format 01 
Ihe screen For example when you say graphics 8 Ihe 
machine responas With a large graphics 8 area at the top 
01 the screen and a small text area at the bottom Now, 
you Will be able 10 mix Ihe vanous modes on the screen .11 
Ihe same lime Just think how nice your programs could 
took wllh a ml_ 01 lalge and small te.1. and both high and 
low resolulion graphics ThiS program has many e.· 
amples plus does all at the dlttlCult calculations I 

'2 : HORIZONTAL / VERTICAL SCRO LLING - The mlorma­
tlon you put on the screen . elltler graphics or te. 1. can be 
moved up down or sideways ThiS can make tor some 
nIce eliects You could move only Ihe led on the bollom 
hall of the screen or perhaps creale a map and then move 

~ smoolhly over II by usmg Ihe loystlck 

:; '3: PAGE FLIPPING - NOlmally you have to redraw the 
;§ screen every lime you change the pICture or text. Now 
>- you can learn how to have Ine comouter draw the nexi 
~ page you wanl 10 see while you ale stili tookmg at the 
~ prevIous page Ihen tllp 10 Illnslantly You won 't see II 

bemg drawn. so a compllCaled plClure can seem to IUSI 
appear Dependmg on your memory sIze and hJW com· 
phcalea the plclure . you coutd thp belween many oages 
thus allOWing animation or olher specl3l ettecls With your 
le.t 

'4 : BASICS OF ANIMATION - ShOws you how 10 
animate SImple shapes usmg tile PRINT and PLOT com­
mands , and also has a nICe lillie PLAYER/ MISSILE 
GraphiCS aemo to learn T hiS would be an e.cellenl way 10 
slar! makmg your programs come alive on the screen 

'5 : PLAYER MISSILE GRAPHICS - ThiS comple. suble" 
Wi ll De demonsl rated by starting wllh Simple examples . 
and bUI 'dmg up to a complete game and also an animated 
busmess chart on multiple pages' As always . the com­
puler does most 01 the catculat lons Ready Nov 198t 
ReqUl/es 32 k disk or lape and cosls 2995 tedenStve 
manual InCluaed) 

Tricky Tutorials IUtepl '5 ) require 16k memory lor 
cassette orders and 24k lor disk . The price Is $14 .95 
each . You may order 1.2,3. & 4 lor 549 .95! 

MASTER MEMORY MAPltm) - IS really the key to USm9 
the ATAR l 's capablhtles We slall oul by explainmg hOw 
10 PEEl< and POI<E values lOla memory so that even new 
orogrammers can use IhlS Then: we gIVe you over 15 
oages 01 the memory locations that are !he most usefut 
The mformatlon tS condensed trom Dotn the AT ARrs 
Ooerallng SYSlem Ma nual and vallous arllCles ana oro · 
grams It IS . 01 course uselul even lor e.oenencea oro· 
grammers as a relerence Also. we hIghly suggesl that 
dealers oller tnlS Memory \lap 10 customers whO request 
to De told how to use lhe power Of the machme We 
guarantee It Will answer many 01 the Questions you have 
about the machme 55.95 

THE GRAPHICS MACHINE!! - Turn your compuler IOta 
an incredible graphiCS tool With advanCed comands like 
Circle DOx fi ll, polygon hne . help etc 3 colors 10 
graohlcs 8 With tnstanl lext '" Creale coloriul Dusmess 
chans or oeautllul drawmgs ana then save 01 reilleve 
Ihem Irom disk 10 5 SECOtIOS YES lIs that last' Needs 
all ,18k disk . and costs $19.95 

MINI·WORO PROCESSOR - Th,s tS tOI IhOse 01 you wM 
havea ormlel bur don ·t need to soeno $tOO 01 more 101 a 

lancy word processor It IS SUitable tal Simple edllmg ot 
te.I , accepts most conl/ol characters 101 your prlnler . and 
le.I IS Slored on disk lor easy rellival The amount 01 le.I 
held dependS on memr)(y Requl/es disk and 32k lor 
$14 .95 

BOB ·S BUSINESS - 14 small bUSiness Iype programs 
lor home at ollice . all chosen Irom a OIce menu Supports 
prmted output 169 sectors 01 programs leqUire 32k tape 
or disk $14 ,95. ~ 

o· 
KIO 's '1 - Includes the tOllowlng t) TREASURE - ~ 

searC h 101 Ihe lost Ileasure while Ilymg 10 keep tram laU- -f 

109 1010 the sea ~J lce graphics II you find II' . 2) c:: 
DIALOGUE - lalk back 10 the compuler aOOul lour su b· ~ 

~. 

lecls 3) MATH OUtZ - Nice mUSICal and graphICal ;;; 
lewardS lor gOO<l scores Palenls Inout the level 01 dl" 
flculTy 

KID 'S '2 - A spelling QUIZ a ·scraOOle ·· type game 
and a verSion of TOUCh Wltn Ihe comou!er gIVing all the 
OIfeclions t BOlh KIO 's plograms reqUire 16k or 24k disk 
ana cost S14 ,95 each 

************** 
See your local Dea ler . or send check to : 

SANTA CRUZ EDUCATIONAL SOFTWARE 
5425 Jigger Or .. Soquel . CA 95073 
C.O.O. orders call 14081476-4901 

" Include S2.00 postage (SO ,75 lor Memory Map) ~ 
"In Calil. include 6% lax ~ 

Santa Cru z Educational Sollware " Tricky Tutorials" Santa Cru z Educationa l Software" Tricky Tutorials Santa Cruz Educationa l Sollware " Tricky Tutor 
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The "Screen Play" routine {lines 1000 to 1100)

exercises all three of the actions which call the

Dragon. It clears the screen, changes graphic modes

and scrolls text windows. To scroll a window, enter

graphic mode 3 to 8 and then enter numerical

responses for as long as you wish to scroll (the

amount of scrolling appears to affect the amount

of memory cleared).

The "Check Memory" routine (lines 2000 to

2100) prints addresses for the first and last positions

of reserved memory and requests the starting and

ending addresses you wish to check. This section

allows you to look at different ranges of locations

to see how much memory has been cleared by

displaying these memory addresses and their

values. Knowing that Dragon always leaves 0's in

his path, and remembering that we loaded memory

with values between 1 and 255, 0's will appear only

in areas he visited. (Actually, I'm not sure whether

Dragon is a he or a she.) When you're done checking

and want to enter a different set of actions, an

"0,0" entry will return you to the "Choose Action"

section.

The "Neat Trick of the Week" is found in lines

2055 and 2075. The memory address at 53775 can

be used to tell you whether a key on the keyboard

is being pressed at the time you PEEK it. If a key

(any key) is depressed, 53775 contains the value

251. When the key is released, 53775 will show a

255. Line 2055, then stops the program whenever

any key is pressed and restarts it when the key is

released. The POKEing 764 with a 255 (line 2075)

clears the "halt" character so that future INPUTs,

GETs, etc. aren't confused.

How can one avoid the Dragon anyway? There

are many ways. You could never change graphic

modes or clear or scroll the screen. This is difficult

if you have any significant screen output. However,

since the screen clear erases only 64 bytes, you

could always clear the screen before the text window

scrolls and never use that first 64 bytes. Or you

could skip the first 800 bytes after RAMTOP and

allow both scrolls and clears. Taking the other

path, you could move the bottom of memory up

and use memory below the new bottom (see Jim

Clark's article). However, this requires using a

(simple) machine language subroutine.

If you are using the reserved memory in a

stable program (one with no further coding), you

have another choice. Program 3 shows how to use

memory below RAM TOP as your special area

instead of reserving memory above RAMTOP. In

your program, wait until after all strings and arrays

are dimensioned. Then, go to the highest resolution

graphic mode and PEEK at the top of your BASIC

program (line 10000). Since the Atari saves data on

GOSUB and FOR/NEXT statements as it encoun

ters them in a dynamic "slack" at the lop of a pro

gram, you must provide some room for this storage.

Figure on 4 bytes for each active GOSUB (one

which hasn't been RETURNed) plus 16 bytes for

each active FOR/NEXT (while it's FORing and

NEXTing). Add this allowance to the previous

address (line 10010) and use the total as the bottom

of your reserved area.

Next, PEEK at MEMTOP, the top of RAM

available for BASIC programs (line 10100), and

use that number as the lop of your area.

Program 3.

10000 PROTOP= PEEK(14) + 256*PEEK(15)

10010 MEMSTART=PROTOP + 24+l: REM START

OF YOUR MEMORY — ALLOWS FOR 2

GOSUBS PLUS 1 FOR/NEXT

10100 MEMTOP = PEEK(741) + 256*PEEK(742)

10110 MEMFINISH = MEMTOP: REM END OF

YOUR MEMORY AREA

This method gives you the greatest possible

amount of RAM without special code, but brings

three general risks. If your BASIC program grows

(by encountering an unexpected DIM or FOR/

NEXT, for instance) after you have set the lower

boundary, it will gnaw into the bottom of "your"

memory. If the graphic mode is changed lo a higher

resolution mode after the upper boundary is set,

the display list will push down into the reserved

memory. Last, a program loaded after the boun

daries are set may be larger and run into the set

aside memory.

The next time you see the RAMTOP Dragon,

vou'll be ready!

Atari Memory Management

57344-65535 ROM for character set, OS, etc.

55296-57343 ROM, Floating Point ROM

53248-55295 ROM, Hardware Registers ROM

Unused space(!)

40960-19151 CARTRIDGE ROM for BASIC, etc.

RAMTOP END of RAM PEEK (106)

Display List and Display Data

(usually IK in Graphics 0,

around 8K in Graphics 8).

MEMTOP Top of RAM usable by BASIC

programs.

PEEK(741) + 256*PEEK<742)

PROTOP Program top for the current

BASIC program

PEEK(14) + 256*PEKK(15)

Free RAM used for programs,

data storage, etc.

BASIC LOMEM Start of BASIC program

Operating System, various

buffers, hardware registers,

etc.

Start of RAM addresses
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T he "Screen Play" ro utine (l ines 1000 to 11 00) 
exercises all three of the actions wh ich call the 
Drago n. It clears the screen, changes graphic modes 
and scrolls text windows. To scroll a window, enter 
graphic mode 3 to 8 and then ente r numerical 
responses for as long as you wis h to scroll (the 
amount o f scrolling appears to affect the amount 
of memory cleared). 

The "Check Memory" routine (lines 2000 to 
2 100) prints addresses for the first and last positions 
of reserved memory and req uests the sta rting and 
ending add resses yo u wish to check. T his section 
allows you to look at different ranges of locations 
to see how much memory has been cleared by 
displaying these memory addresses and the ir 
values . Knowing that Dragon a lways leaves D's in 
his path, and remembering that we loaded memory 
with values between I and 255, D's will appea r on ly 
in areas he vis ited. (Actuall y, I'm not sure whether 
Dragon is a he or a she .) When yo u're done checking 
and want to enter a different set of actio ns, an 
"0,0" entry will return you to the "Choose Action" 
section. 

The "Neat Trick of the Week" is found in lines 
2055 and 2075. The memory address at 53775 can 
be used to tell you whether a key on the keyboard 
is being pressed at the time you PEEK it. I f a key 
(any key) is depressed , 53775 contains the va lue 
25 1. When the key is released, 53775 will show a 
255. Line 2055, then stops the program whenever 
any key is pressed and restarts it when the key is 
released. The POK Eing 764 with a 255 (line 2075) 
clears the "halt" character so that future I N PUTs, 
GETs, etc. aren't confused. 

How can o ne avoid the Dragon anyway? There 
a re many ways. You could never change g raphic 
modes or clear o r scroll the screen. T his is difficu lt 
if you have any significant screen outpu t. However , 
since the sc reen clear erases onl y 64 bytes, you 
could always clear the screen before the tex t window 
scrolls and never use that first 64 bytes. Or you 
could skip the first 800 bytes after RAMTO P and 
all ow both scrolls and clea rs. Taking the other 
path , you could move the bOllom of memory up 
and use memory below the new bOllo m (see Jim 
Clark's article). However , thi s requires using a 
(simple) machine language subroutine. 

I f you are using the rese rved memo!")' in a 
stable program (one with no further codi ng) , yo u 
have another choice . Program 3 hows how to use 
memory below RAMTO P as your special a rea 
instead of rese rving memory above RAMTOP. In 
your program , wa il Ul1l il after all strings and arrays 
are dimensioned. Then, go to the highest resolution 
graphic mode and PEEK at the top of your BAS IC 
program (line 10000). Since the Atari saves dala on 
GOSU B and FOR/NEXT statements as it encoun­
ters them in a dy namic "stack" at the top of a pro­
granl, you must provide some room for this storage. 

Figure on 4 bytes for each active GOSUB (one 
which hasn't been RETU RNed) plus 16 bytes fa r 
each active FOR/NEXT (while it's FORing and 
NEXTing). Add this allowance to the previous 
address (line 100 I 0) and use the tota l as the bollolll 
of your reserved area. 

Next , PEEK at M EMTOP, the top of RA 1 
ava ilable for BASIC programs (l ine 10 100), and 
use that number as the top of your area. 

Program 3. 
10000 PROTOP= PEEK(14)+ 256*P EEK(15) 
10010 MEMSTART =PROTOP+24 + I : REM STA RT 

OF YOUR MEMORY - ALLOWS FO R 2 
GOSUBS PLUS I FORINEXT 

10100 MEMTOP= PEEK(74 I ) + 256*PEEK(742) 
10110 MEMFINISH=MEMTOP: REM END OF 

YOUR MEMORY AREA 

This method gives yo u the grea test possi ble 
amount of RAM without special code, but brings 
th ree gene ral risks . I f your BAS I C program grows 
(by encountering an unexpected DI M or FORI 
NEXT, for instance) after you have set the lower 
boundary, it will gnaw into the bottom of "your" 
memory. I f the graphic mode is changed to a higher 
resolutio n mode afte r the upper boundary is set. 
the disp lay list will push down into the rese rved 
memory. Last, a program loaded after the boun­
da ri es are set may be larger and run in to the set 
aside memory_ 

The nex t time you see the RAMTOP Dragon, 
yo u' ll be ready! 

Atari Memory Management 

57344-65535 ROM for character sct, as, etc. 

55296-57343 ROM , Floating Point ROM 

53248-55295 ROM , Hardware Registe rs ROM 

Unused space(!) 

4096()...49151 CA RTRIDGE ROM for BASI C, cle. 
RAMTOP ENDofRAM PEEK (106) 

Display List and Display Data 
(usually I K in Graphics 0, 
around 8K in Graphics 8). 

MEMTOP Top of RAM usable by BASIC 
programs. 

PEEK(741 ) + 256*PEEK(742) 

PROTOP Program top for the c urrent 
BASI C program 

PEEK(14) + 256*P EEK( 15) 

Free RAM used for programs , 
data Siorage, etc . 

BASIC LOMEM Start of BASIC program 

Operating Syste m. vario us 
buffers, hardware registers, 

etc . 

0 Start of RAM addresses 
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Program 2.

50 REM SET UP VARIABLES FOR CALLS

60 CHECK=1000:SCREEN=2000:QUIT=3000:DIM AN$(10)

100 REM MOVE RAMTOP DOWN

110 RAMT0P=PEEK(106)

120 ? "MOVE RAMTOP DOWN";:INPUT AN$:IF AN$(1,1)=NN" THEN 200

130 RAMT0P=RAMT0P-5:P0KE 106,RAMTOP
140 GRAPHICS 0

200 REM FILL 900 BYTES ABOVE RAMTOP

210 FIRST=RAMT0P*256+l:LAST=RAMT0P*256+900

220 ? "FILL MEMORY ABOVE RAMTOP";:INPUT AN$:IF AN$(1,1)="N" THEN 300

230 POKE 559,0:REM TURN SCREEN REFRESHER OFF

240 FOR POSITION=FIRST TO LAST

250 IF VALUE=255 THEN VALUE=O

260 VALUE=VALUE+1

270 POKE POSITION,VALUE

280 NEXT POSITION

290 POKE 559,34:REM TURN SCREEN ON

300 REM CHOOSE ACTION

310 ? "WHAT ACTION? 1 TO CHECK RAM, 2 TO PLAY WITH SCREEN, 3 TO QUIT"

320 INPUT ACTION

330 ON ACTION GOSUB SCREEN,CHECK,QUIT

340 GOTO 300

1000 REM SCREEN PLAY

1010 ? "CLEAR SCREENMNPUT AN$

1020 IF AN$(1,1)="Y" THEN ? CHR$(125)

1030 ? "CHANGE GRAPHICS MODE";:INPUT AN$

1040 IF AN$(1,1)="Y" THEN ? "WHAT MODE";:INPUT MODE GRAPHICS MODE

1050 IF MODEOO THEN ? "ENTER ANSWERS TILL DONE, THEN NO";:INPUT AN$

1060 IF AN$(1)1)O"N" THEN GOTO 1050

1070 IF MODE <> 0 THEN GRAPHICS 0

1100 RETURN

2000 REM CHECK MEMORY

2010 ?:? "FIRST POSITION = ";FIRST:? "LAST = ";LAST:? "ENTER POSITIONS TO

CHECK OR 0,0 TO RETURN"

2020 INPUT START, FINISH:IF START=O THEN GOTO 2100

2030 POKE 82,7:P0KE 201,11:? :REM MOVE MARGIN, SET TAB

2040 FOR POSITION=START TO FINISH

2050 VALUE=PEEK(POSITION):? POSITION;"=";VALUE,

2055 HALT=PEEK(53775):IF HALT=251 THEN GOTO 2055

2060 NEXT POSITION

2070 POKE 82,2:REM RESTORE MARGIN

2075 POKE 764,255

2080 GOTO 2000

2100 RETURN

3000 REM QUIT

3010 ?"NORMAL END OF JOB":END
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Program 2. 

50 REM SET UP VARIABLES FOR CALLS 
60 CHECK=1000:SCREEN=2000:QUIT=3000:DIM AN$(10) 

100 REM MOVE RAMTOP DOWN 
110 RAMTOP=PEEK(106) 
120 ? "MOVE RAMTOP DOWN";:INPUT AN$ :IF AN${ l,l)="N" THEN 200 
130 RAMTOP=RAMTOP-5:POKE 106,RAMTOP 
140 GRAPHICS 0 

200 REM FILL 900 BYTES ABOVE RAMTOP 
210 FIRST=RAMTOP*256+1:LAST=RAMTOP*256+900 
220 ? "FILL MEMORY ABOVE RAMTOP";:INPUT AN$:IF AN${ l,l )="N" THEN 300 
230 POKE 559,0:REM TURN SCREEN" REFRESHER OFF 
240 FOR POS ITION=FIRST TO LAST 
250 IF VALUE=255 THEN VALUE=O 
260 VALUE=VALUE+1 
270 POKE POSITION,VALUE 
280 NEXT POS ITION 
290 POKE 559,34:REM TURN SCREEN ON 

300 REM CHOOSE ACTION 
310 ? "WHAT ACTION? 1 TO CHECK RAM, 2 TO PLAY WITH SCREEN, 3 TO QUIT" 
320 INPUT ACTI ON 
330 ON ACTION GOSUB SCREEN,CHECK,QUIT 
340 GOTO 300 

1000 REM SCREEN PLA Y 
1010 ? "CLEAR SCREEN":INPUT AN$ 
1020 IF AN${l,l)="Y" THEN? CHR$(125) 
1030 ? "CHAN GE GRAPHICS MODE";:INPUT AN$ 
1040 IF AN${l,l)="Y" THEN? "WHAT MODE"; :INPUT MODE:GRAPHICS MODE 
1050 IF MODE<>O THEN? "ENTER ANSWERS TILL DONE, THEN NO";:INPUT AN$ 
1060 IF AN${l,l)<>"N" THEN GOTO 10 50 
1070 IF MODE <> 0 THEN GRAPHICS 0 
1100 RETURN 

2000 REM CHECK MEMORY 
2010 ?:? "FIRST POSITION = ";FIRST:? "LAST = ";LAST:? "ENTER POSITIONS TO 

CHECK OR 0,0 TO RETURN" 
2020 INPUT START, FINISH:IF START=O THEN GOTO 2100 
2030 POKE 82,7:POKE 201,11:? :REM MOVE MARGIN, SET TAB 
2040 FOR POSITION=START TO FINI SH 
2050 VALUE=PEEK{POSITION):? POSITION;"=";VALUE, 
2055 HALT=PEE K(53775): IF HALT= 25 1 THEN GOTO 2055 
2060 NEXT POSITION 
2070 PO KE 82,2:REM RES TORE MARGIN 
2075 POKE 764,255 
2080 GO TO 2000 
2100 RETURN 

3000 REM QU IT 
3010 ?"NORMAL END OF JOB":END 

93 



94 COMPUTE! October, 1981 Issue 17

Documented

Atari Bugs

Steve Hanson

Madison, Wl

Although Atari has on the whole done an admirable

job in getting out a bug-free computer system (at

least compared to most of the other machines),

there are a few bugs in the Atari computer software.

This article is simply Intended to be a list of bugs in

operating system and BASIC software. It is in

tended mainly to be a guide to help you understand

what is going on when unexplained things happen

in your computer. Atari is aware of all of these

bugs, and they will be corrected in the future.

Bugs In Atari BASIC

The Atari BASIC cartridge has a few problems.

The currently known bugs include the following:

A. An input statement with no variable is not

flagged as an error when input.

B. LPRINT loops cannot be stopped by hitting

BREAK (This is not actually a bug in BASIC,

but a bug in the OS cartridge.)

C. PRINT A = NOT B locks up the keyboard.

D. DIM L (10) generates DIM L10) as code.

You must not leave a blank between a variable

and its dimension or it will be interpreted in

correctly.

E. The following functions have wrong values:

LOG(0)

CLOG(0)

LOG(l)

CLOG(l)

MOST EXPONENTS (as an example, try to

evaluate 2^3. This problem is inherent in the

polynomial expansion algorithm used. It is not

likely to cause problems as the errors are very

small, but will be noticeable when the expected

value is something which is known. This is a

simple rounding error, and can be handled by

rounding the result when a non-integer result

would be bothersome.)

E. Problems with BASIC boundary routine.

This manifests itself in two bugs on the ma

chine. Sometimes when doing line editing the

machine will lock up. This usually occurs

when deleting multiple lines from a program.

The other problem is that any string which is

an exact multiple of 256 bytes long will end up

in the wrong place if moved in memory. This

causes some very weird inexplicable errors in

programs. It is hard to catch because it occurs

when a string is a multiple of 256 bytes long,

and only then. Please notice that it does not

depend on the dimensioned length of a string,

but on its actual length. Therefore, it cannot

be avoided by never dimensioning strings to

these values. Fortunately it rarely shows up

since most strings are shorter than 256

characters.

F. A printed Control-R or Control-U is treated

as a semicolon. I'm glad I finally found out

about this as it was the cause of a great deal of

trouble in a graphics dump routine I wrote.

G. You cannot use a function within a USR

call line. That is, you cannot use a function to

define an address fora user call or any of its

parameters. You can do this if you evaluate

them in a separate line, however.

H. You can dimension arrays larger than the

available memory size without creating an

error. Of course, there will be problems galore

and error messages when you try to run the

program.

These errors should mainly be corrected when

the next revision of the BASIC cartridge is released.

Errors caused in the operating system will be fixed

with anew release of the operating system cartridge.

Atari has no defiite plans as to when these will

come out.

Errors In OS Cartridge

There are a few errors on the OS cartridge ROM

in the Atari computer. These are the ones I know

about:

As mentioned above, there is a bug in the OS

which prevents the break key from inter

rupting LPRINT loops in BASIC.

There is another bug which you disk users

have almost certainly noticed. A problem in

the OS makes your disk drive "go to sleep" For

a few seconds occasionally. Yes, there is a

reason for this strange behavior. The same

bug in the operating system is also the culprit

responsible for the system occasionally re

transmitting a block lo the printer. Have you

ever gotten a duplicate line or part of a dupli

cate line out to your printer (using the 850

interface.)? This is due to a bug in the OS

cartridge and, at the moment, there isn't much

you can do about it. However, Atari will have a

fix for this eventually.
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an exact multiple 01'256 bytes long will end up 
in the wrong place if moved in memory. T his 
causes some very weird inexplicable e rrors in 
programs. It is ha rd to catch because it occurs 
when a string is a mu ltiple of 256 bytes long, 
and on ly then. Please notice that it does not 
depend o n the dimensioned length of a string, 
but on its actual length. T he refore, it cannot 
be avoided by never dimension ing stri ngs LO 
these values. Fortunately it ra rely shows up 
since most strings a re shoneI' than 256 
characters . 
F. A primed Control-R o r Comro l-U is trea ted 
as a semicolo n. I'm glad I fina ll y found Out 
abo ut this as it was the cause of a great dea l of 
trouble in a grap hics dump routine I wrote. 
G. You cannot use a function within a US R 
ca ll line. T hat is, you cannot use a funct ion to 
define an address for a user ca ll or any of its 
parameters. You can do this if yo u evaluate 
th em in a separate line, however. 
H . You can dimensio n arrays larger than the 
available memory size witho llt creating an 
error . Of course, there will be problems ga lore 
and error messages when yo u try LO r un the 
program. 
These errors should main ly be corrected when 

the next revision o f the BAS IC ca rtridge is released. 
Errors caused in the operating system wi ll be fIxed 
wi th a new release of the operating system cartridge. 
Atari has no defiite plans as to when these wi ll 
COllle o ut. 

Errors In OS Cartridge 
T here are a few errors on the OS ca rtr idge ROM 
in the Atari com puter. These are the ones I know 
abo ut: 

As mentioned above , the re is a bug in I he OS 
which prevents the brea k key from inte r­
rupting LPR I NT loops in BAS IC. 
There is another bug which you disk users 
have a lmost cc rtainl y noticed. A problem in 
the OS makes ),ou r disk drive "go to sleep" for 
a few seconds occasio nally. Yes , there is a 
reason for this slrange behavior. T he saine 
bug in the operating s)'S tem is a lso the culprit 
responsible for the system occas ionall y rc­
transmilling a block to th e printer. Have YO LI 

ever gOllen a duplicatc line o r pari of a dup li­
cate line o ut to your prin ter (using the 850 
interface.)) T his is d ue LO a bug in the OS 
cart ridge and, at the moment, lh ere isn' t much 
you can do about il. However, Atari will have a 
fIX for this eventua ll ),. 



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

mtmtma

EASY TO USE : LETTER PERFECT is a character orientated word processor with
Ihe user in mind The program (machine language) is very last. 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 them all 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

Home Cursor

Scroll Page Forward

Scroll Page Backward

Pause Scroll

Scroll Line at Time

Scrolling Speed Control

Move Cursor Down

Beginning of Tent

MULTIFUNCTION FORMAT LINE

Standard Formats a Default

Formats Easily Changed

Rigfi1 Justification

Left Margin

Page Width

Line Spacing

Lmes Per Page

Form Slop

Set Page"

Top Margin

Bottom Margin

Delete a Character

Insert a Character

Delete a Line

Inserl a Line

Headers and Foolers

Shift Lock and Release

Global and Local Search

and Replacement

Underlining and Boldface

Automatic Centering

Horizontal Tabs

Special Prinl Characters

Split Catalog

Page Numbering up lo 65535

Prints up to 255 Copies of

Single Tent File

Non Printing Texl Commenting

FUNCTIONS

Delete All Text

Delete All After Cursor

Delete All Before Cursor

Delete Nexl Block

Delete Buffer

Move Nexl Block to Buffer

Add Next Block to Buffer

Insert Block From Bulfer

Merge Text Files

tipple
This program also available on the Apple in 40/80 Video (Super'R'

Term, Smarterm, Videx, Bit-3). You may use any printer type. The
Hays Micromodem II 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
LJK ENTERPRISES INC.,

P.O. Box 10827

St. Louis, MO 63129

(314)846-6124ENTERPRISES

*Appie T.M Of Apple Computer Inc., — "T.M, Atari Computer Corporation

LETrER PERFECT T.M. LJK 

WORD PROCESSING FOR THE~TARI - 800T

.

M

. 

MAIN - MENU 

-
CURRENT DRIVE 

NUMBER #1 

Editor 
Change Drive # 
Load 
Save 
Merge 
Screen Format 
Printer 
Lock 
Unt ock 
Delete 
Format Disk 
Data Base Merge 
Quit 

--

Press ' < ' Dr ' >' to move cursor 
Press (Return) for selection 

USE: EPSON MX·80 

and AT A R I ·825 

PRINTERS 

EASY TO USE : LETTER PERFECT is a charaCler onenlaled word processor wilh 
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 
Arlar; 825 printer you can print tex t with right hand justi fica tion. You may also use di fferent 
type fonts (10 and 17 character per inch) within the body of the text itself. Bold face is pri nted 
as expanded print font Underlining can be done as well as sending Escape charac ters wi thin 
the body of the le tter rtsel t All tile lormats are a default but you can change them all 10 desired 
values if you wish Rigllt Margrn. teft margin. top of form. line spacing. etc. are easily changed. 
Data Base Merge works wrth the sis ter program LETTER PERFECT - DATA BASE MANAGER. 
Use} may use thiS program to cl ea temailing lists. and completely develop your own data 
base for your personal needs All tex t packed before storage to diskette for greater storage 
capaci ty. large Buffer allows you 10 pick up and move up to one lull page of screen tex t and 
move it to any locatron III the text. Merge more than one file together for easy edi ting. Screen 
Format allows you to see on the Video screen exactl y how the text will appear on the printer. 
Automatrc page numbering. headers and foo lers are easily accomplished. This program is 
easy to use because 01 rls meanrngful and easify mastered commands. Fully documented 
With a users manual that explarns in simple language 'how 10' completely use the program, 

All this and more, for $1 49.95. 
Features: 

FULL CURSOR CONTROL 
Home Cursor 
Sc rOll Page FOrward 
ScrOll Page Backward 
Pa use ScrOll 
Scroll Lme al Time 
ScrOlling Speed ContrOl 
Move Cursor Down 
Begmnmg 01 Texl 

MULTIFUNCTION FORMAT LINE 
Standard FormalS a Delault 
FormalS Ea sily Cn anged 
Righ ' Jusli l ical ion 
Lell Margm 
Page Wldln 
Lme Spacmg 
Lmes Per Page 
Form SlOP 
Set Page" 
Top Margm 
Bottom Margm 

Oelete a Character 
Insert a Character 
Delele a Line 

Insert a Line 
Headers and Footers 
Shift Lock and Release 
Global and Local Search 
and Replacemen t 
Underlin ing and Boldface 
Automatic Centering 
HorIzontal Tabs 
Spec ial Print Charac lers 
Split Ca lalog 
Page Numbering up to 6SS35 
Prints up 10 255 Caples 01 
Single Tut File 
Non Printing Tut Commenting 

FUNCTI ONS 
Delele All Text 
Delele All Alter Cursor 
Delete All Belote Cursor 
Delete Next Block 
Delete Butler 
Move Next Block 10 Buller 
Add Nexl Block 10 Buller 
Insert Block From Buller 
Merge Texl Files 

.C1pp1a~ 
This program also available on the Apple in 40/SD Video (Super·R· 
Te rm. Smarterm. Videx. Bit-3). You may use any printer type. The 
Hays Micromodem II can be used to send files. Can be Reconfi­
gured at any time to use different pr inter. SD column board, or 
standard 40 column video. Much. Much. More! 

li.~~[5'" 
COMPUTER BASEO SO fT WAR E ENJ[RPRfSES In ( 

FREE CONTROL PAGE 
LJK ENTERPRISES INC , 
P.O. Box 10827 
st. Louis, MO 63129 
(314) 846 · 6124 

"Appie T.M. 01 App le Computer Inc" - ·T.M. Atari Compu\If Corooral lOn 
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Graph It On

The Atari

John Malcolm Neil

Portland, OR

One application for which the Atari is suitable is

drawing accurate plots and graphs. With a mini

mum of programming effort, one can create graphs

of any function — a handy aid for algebra and

trigonometry homework.

The following listing is a 2K program to plot

functions in graphics mode eight. It will run on

either the Atari 400 or 800, providing that you

have at least 16K of memory. A major feature of

the program is that the user can look at any part of

the Cartesian plane. One is not limited to the range

of the graphics mode (320x160) when making

graphs.

Line 500 sets the default limits for the range

and domain of the function:

-20<x<20, -10<yil0

This region is the user's window on the coordinate

plane. To change these values, enter your own

window when the computer prints "WINDOW?"

in the form:

xi,xz,y1?y2

Where X| and x2 are the minimum and maximum

range, and y! and y2 are the minimum and

maximum domain.

To use the default values, just press

RETURN.

The prompt "INTERVAL?" asks you to enter

the interval at which to draw the tic marks. The

default values are set in line 500 to one.

Enter the interval in the form:

xi,yi

Where X| is the interval on the x-axis, and y] on

the y-axis.

Press RETURN to use the default values.

The relative positions of the x and y axes are

drawn in lines 600-700; lines 800-890 draw the tic

marks. The actual plotting of the function (lines

1000-1080) is rather unimpressive. The total range

(Y2-YI) is divided into 320 points, and the value at

each is plotted. Should an error occur (divide by

zero, cursor out of range), the program skips over

that point.

Line 1030 contains the function to be graphed.

To graph another, simply change it to read:

FUNCTION = (your function)

Any variables in it must be "X".

Now you are ready to graph! Try the functions

in Appendix E for starters, and this one:

1030 FUNCTION = PEEK(53279)

Press some of the console keys (START, SELECT,

OPTION). Wow!

A few words of warning — functions like

f(x) = 0 will not be visible because the x-axis is drawn

on zero. Also, if it is essential that your graph not

be distorted, make sure that the range is twice the

domain.

One idea I have for improvement is to couple

this program with a machine language routine to

dump the screen to a printer. I'm working on that

one right now. In the meantime, happy graphing!

400 GRAPHICS 0

410 REM xxx INITIAL CONSTANTS *xx

500 xi=-2o:x2=2q:yi=-io;y2=io:xin=i:yin=i

510 LIST 1030

520 PRINT "WINDOW (XI,X2,Yl,Y2)"J

530 TRAP 550

540 INPUT X1,X2,Y1,Y2

545 IF X2-Xl=0 OR Y2-Yl=0 THEN 520

550 PRINT CHR»<125)("INTERVAL (X AXIS,Y AXIS)1'}

560 TRAP 590

570 INPUT XIN,YIN

5B0 IF XIN<=0 OR YINO0 THEN 550

590 GRAPHICS SISETCOLOR 2»0,0 ISETC0L0R 1,0,

lOtCOLOR itPOKE 752,1

595 REM xxx DRAW AXES *x*

600 XTOP=Y2/<Y2-Y1>*159

610 IF Y2<0 THEN XTOP=0

620 IF Yi>0 THEN XT0P=159

630 YSIDE=ABS<X1)/(X2-XI>*319

640 IF Xl>0 THEN YSIDE=0

650 if x2<0 then yside=31?

700 plot o,xtop:drawto 319,xtop:plot yside,o:

drawto yside,159

710 REM x*x DRAW TIC MARKS *xx

S00 TIC1=:XTC)P-1*<XTOP>0 ) I TIC2=XT0P+l* C XT0PCL59)

810 FX=INTCX2/XIN)xXIN

820 XV=<FX-Xl)/<X2-Xl)x319IIF XV<0 THEN 850

830 PLOT XV,TICi:DRAWTO XV,TIC2

840 FX=FX-XIN:GOTO 820

850 TIC1=YSIDE-1*(YSIDE>O)ITIC2=YSIDE+lx

(Y8XDEO19)

860 FY=INT<Y2/YIN>*YIN

870 YV=<Y2-FY)/(Y2-Yl)xi59:iF YVM59 THEN 1000

800 PLOT TICl.YVIDRAWTQ TIC2.YU

890 FY=FY-YINiGOTO 870

900 REM xxx GRAPH FUNCTION xxx

1000 PRINT CHR*C125)ILIST 1030

1005 TRAP 2000

loio c=o:flag=i

1020 for x=x1 to x2 step (x2-xd/319

1030 function=sin(x)

1040 if flag then plot c, <y2-function)/(y2-y1j

*i59:flag=o:gotd 1060

1050 drawto c,(y2-functi0n)/(y2-yi>*159

1060 C=C+1

1070 NEXT X

1080 POKE 752,01 GOTO 320

1090 REM xxx ERROR HANDLER xxx

2000 TRAP Z000!FLAG=l

2010 GOTO 1060 (Q
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Graph liOn 
TheAlari 
John Malcolm Neil 
Portland. OR 

One application for which the Atari is suitable is 
drawing accurate plots and graphs. With a mini­
mum of programming effort , one can create g raphs 
of any function - a handy aid for algebra and 
trigonometry homework. 

The following listing is a 2K program to plot 
functions in graphics mode eight. It will run on 
either the Atari 400 or 800, providing that you 
have at least 16K of memory. A major feature of 
the program is that the user can look at any part of 
the Cartesian plane. One is not limited to the range 
of the graphics mode (320x 160) when making 
graphs. 

Line 500 sets the default limits for the range 
and domain of the funClion: 

-20<x<20, -IO<y~ I O 

This region is the user's window on the coordinate 
plane. To change these values, enter your own 
window when the computer prints "W INDOW?" 
in the form : 

XhX2IY"Y2 

Where x I and X2 are th e minimum and Illaxinllllll 

range, and YI and Y2 are the minimum and 
maximum domain . 

To use the default va lues, just press 
RET URN. 

The prompt " INTERVAL'" asks yo u to e nLe r 
the inLerval at which to draw the tic marks . The 
default values a re set in line 500 to one. 

EnLer the inLerva l in the form: 
XI,YI 

Where XI is the inte rval on the x-axis, and YI on 
the y-axis. 

Press RETURN to use the default values. 
The relative positions of the x and y axes a re 

drawn in lines 600-700; lines 800-890 draw the tic 
marks. The aClllal plouing of the function (lines 
1000-1080) is rather unimpressive. The total range 
(Y2-Y I) is divided into 320 points, and the va lue at 
each is ploued. Should an error occur (div ide by 
zero, cursor o ut of range), the program skips over 
that point. 

Line 1030 cOnLains the function to be graphed. 

To graph another, simply change it to read : 
FUNCTION = (your function) 

Any variables in it must be "X". 
Now you are read y to graph! Try the functions 

in Appendix E for staners, and this one: 
1030 FUNCTION = PEEK(53279) 

Press some of the console keys (START, SELECT, 
OPTION). Wow! 

A few words of warning - function s like 
f(x) = 0 will not be visible because the x-axis is draw n 
on zero. Also, if it is essenLia l that your graph not 
be d istorted, make sure that the range is twice the 
domain. 

One idea I have for improveme nL is to couple 
this program with a machine language routine to 
dump the screen to a prinLer. I'm working on that 
one right now. In the meanLime, happy graphing! 

100 GRAPHICS 0 
~10 REM .*. INITIAL CONSTANTS _._ 
500 Xl=-20:X2=20:Yl=-10:Y2=10:XIN=1:YIN=1 
510 LIST 1030 
520 PRINT "WINDOW (Xl,X2,Yl,YZ) " ; 
530 TRAP 550 
540 INPUT Xl,X2,Yl,Y2 
545 IF X2-Xl=O OR Y2-Yl = 0 THEN 520 
550 PRINT CHR$(12S) ; "INTERVAL <x AXIS , Y AXIS)"; 
560 TRAP 590 
570 INPUT XIN,YIN 
580 IF XIN <- O OR YIN<-O THEN 550 
590 GRAPHICS 8:SETCOLOR 2,0,0:SETCOLOR 1,0, 

lO:COLOR l:POKE 752,1 
595 REM ••• DRAW AXES ••• 
600 XTO P=Y 2/(Y2-Yll*1 59 
610 IF Y2< 0 THEN XTOP-O 
620 IF Yl > O THEN XTOP=159 
630 YSIDE=A8S(Xll/(X2-Xll*319 
610 IF Xl > O THEN YSIDE- O 
650 IF X2 < 0 THEN YSIOE=319 
700 PLOT O,XTOP:ORAWTO 3 19 , XTOP : PLOT YSIOE,O: 

DRAWTO YSIOE, 159 
710 REM xxx DRAW TIC MARKS ••• 
800 TIC1 =X TOP - l*C XTOP> 0):TIC2 =XTOP+1.(XTOP<159) 
810 FX-INT(X2/XINl*XIN 
820 XV=(FX-Xll / (X2-Xll*319:IF XV <O THEN 85 0 
890 PLOT XV,TI C1: DRA WTO XV , TIC2 
810 FX=FX-XIN:GOTO 820 
850 TICl = YSIDE-1.CY SIDE> 0):TIC2=YSIDE+1. 

(YSIOE<3 19l 
860 FY=INT(Y2 /YINl*YI N 
870 YV=(Y2-FY)/(Y2-Yl).159:IF YV >159 THEN 1000 
880 PLOT TIC1 ,YV:ORAWTO TIC 2 , YV 
890 FY=FY-YIN:GOTO 870 
900 REM ••• GRAPH FUNCTION ••• 
1000 PRINT CHR$(125 l :LI ST 10 3 0 
1005 TRAP 2000 
1010 C=O:FLAG-l 
1020 FOR X-Xl TO X2 STEP (X2-X l l/3 19 
1030 FUNCTION=SIN(Xl 
1010 IF FLAG THEN PLOT C,(Y2-FUNCTION l/ (Y2-Yll 

*lS9 :FLAG-0:GOTO 1060 
1050 DRA WTO C,(Y2-FUNCTION) / CY2 - Yl).159 
1060 C=C+l 
1070 NE XT X 
1080 POKE 752,0:GOTO 5 2 0 
1090 REM ••• ERROR HANDLER ••• 
2000 TRAP 20 00:FLAG=1 
2010 GO TO 1060 © 



Auto-dial / Auto-answer
for Atari 400/800*
Our MICROCONNECTION™ for the Atari*

comes in two versions—the RS232

MICROCONNECTION™, for

use with the 850* Interface

Module (Autodial/Autoanswer

optional), and the Atari* buss-

decoding MICROCONNECTION

which plugs directly into the com

puter's data buss (Autodial optional).

The MICROCONNECTION™ for the

Atari * — the obvious answer.

Prices start at SI99.50.

To order your MICROCONNECTION,

or for more information, write or phone:

Indicates trademarks of Atari. Inc.

the micropenpheraj corporation

2643 151 st PI. ME.. Redmond, WA 98052 (206)881 -7544

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.

KNOSSOS Vbu wander a gigantic. 3-D perspective cave, seeking the

only door oul. Somewhere, the minotaur seeks you for a grizzly meal. The

cave is graphically represented as though you are actually there!

Extensive graphics, sound effects.

Atari 400/800 T6K BASIC cassette S14.95

Atari 400/800 32K BASIC disk $19.95

Scott Adams Adventures 1-9 for 24K Atans. What can we say? These are

some of the best'

Atari 400/800 24K cassette S18.95 each

(The higher numbers are the harder adventuresi

COMING SOON FOR THE ATARI: Rat's Revenge. Deathrnaze 5000.

Labyrinth. Asylum

ATARI SOFTWARE: Star Raiders $34.95, Chess S34.95, Basketball S24.95,

Asteroids $34 95, Missle Command S34 95. Space Invaders S16 95. Super

Breakout S34.95, Joystick Pair S16.00.

CALL FOR OUR INCREDIBLE HARDWARE PRICES'

MED SYSTEMS has been publishing and distributing software worldwide

since 1979 We publish only the best! 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

satisfactionl 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 serve you.

MED SYSTEMS

Box 2674-CI, Chapel Hill, NC 27514

(919)933-1990

^B

Auto-dial / Auto-answer 
for Atari 400/800 * 
Our MICROCONNECTION™ for the Atari' 

comes in two versions - the RS232 

MICROCONNECTION™, for 

use with the 850' Interface 

Module (Autodial / Autoanswer 

optional), and the Atari' buss­

decoding MICROCONNECTION™, 

which plugs directly into the com­

puter's data buss (Autodial optional). 
The MICROCONNECTION™ for the 

Prices start at S 199.50. 

To order your MICROCONNECTION. 
or for more information. write or phone: Atari' - the obvious answer. 

• Indicates trademarks of Alari. Inc. 

Join the company of best­
sell ing authors at Med Systems. 
We have an established market 
spanning the free world and 
roya lties second to none. We 
seek excellent games. utilities 
and app lica t ions pac kages. 
Only the best are acceptedl If 
you have authored software 
you feel is publishable. submit it 
to Med Systems. Software 
Review Section. 

------I~nll-~-

the ffl!c!ope!!phe!C!! CO!PO!C!t!o!,! .. . 
2643 151 st PI. N.E., Redmond, WA 98052 (206)881·7544 

KNOSSOS You wander a glganllc. 3-D perspecllve cave. seeking [he 
only door out Somewhere. the m lnmaur seeks you for a gnzzly meat. The 
cave IS graphically represented as though you are actually there I 
ExtensiVE' graphiCS, sound effects. 

Atari 400/ BOO 16K BASIC cassette 514.95 
Atari 400/ BOO 32K BASIC disk S19.95 

Scott Adams Adventures 1-9 for 24K Alans. \Nhar can we 503y7 These are 
some of the best I 

Atari 400/ BOO 24K cassette 51B.95 each 
IThe higher numbers are the harder advemures) 

COMING SOON FOR THE ATARI: Ra['s Revenge. Dea[hmaze 5000. 
Labynnrtl. Asylum 

ATARI SOFTWARE: Star Raiders S34.95. Chess S34.95. Basketball S24.95. 
AsterOids 534.95. M issle Command S34.95. Space Invaders SI6.95. Super 
Breakout 53495. Joystick Parr SI6.00. 

CALL FOR OUR INCREDIBLE HARDWARE PRICES' 

MED SYSTEMS has been publIshing and dlslflbu[lng software worldWIde 
sInce 1979 we publish only the best! We shIp wIthin 5 days. whenever 
pOSSIble. usually wlth,n 21 we don't wart for "checks to crear." We know 
how hard I[ IS {Q walt for (har perfect program. We even guarantee 
satisfaction! If you don't Jrke our software, return II wlth,n 14 days (or a 
prompt. clleerfuJ refund. If you have a problem. call us 10-6 EST. we are 
here to sel'\-o€ you. 

MED SYSTEMS 
Box 2674-CJ. Chapel Hi li. NC 27514 

h.~ (919) 933-1990 I:3C 
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Extending

Player Missile

Graphics
Eric Stoitman

San Antonio, IX

One of the best features of the Atari is Player Missile

Graphics. Since it has been introduced, many

people have started using it in their programs,

(some improving upon it, such as Larry Isaacs).

This article and example program will explain how

to create excellent animation, such as a walking

figure or a rotating ship, with just one player.

One way to perform animation is to alternate

players back and forth, but problems arise. What if

the player is moved up? The other players also

have to be moved up. This takes time. Another

method is to alternately POKE data into the player,

thus changing its shape. This can be done slowly in

BASIC or quickly and easily in machine language.

This program will compare both the BASIC and

machine language method for changing the data

of a player.

After a player is set up, additional data for

other shapes must be stored in RAM. I prefer to

use memory locations 256 to 511, since they are

empty and are protected. This data can be manip

ulated by setting up pointers in an array. A subrou

tine can then easily retrieve this data and place it in

the player's data area. This can be done in BASIC:

C = 0:A = PMBASE + 512 + YTOPMBASE+ 519 + Y:

POKE A, PEEK(POINTER(FACING) + C) :C = C + 1:

NEXT A

POINTER(FACING) = Array containing addresses

of data.

EXAMPLE: POINTER(1) = 260, POINTER<2) = 268,

etc.

Or in machine language:

A = USR(XXX,PMBASE + 512 + Y,POINTER(FACING))

XXX= Address of Machine Language subroutine.

The machine language method is not only easier,

but also executes 11 times faster and provides

smoother motion.

The machine language code is relocatable and

can easily be modified by changing the 22nd data

element so more or less data can be poked into the

player's data area. For machine language program

mers, I have included the machine language

listing:

* = $0600

CHANGE PLA

PLA

STA $CC

PLA

STA $CB

LOOP

PLA

STA

PLA

STA

LDY

LDA

STA

INY

CPY

BNE

RTS

$CF

$CE

#$00

($CE),Y

<$CB),Y

#$08

LOOP

Line Numbers Explanation

110-130 Poke machine language subroutine for

changing player into player.

140-170 Poke data for additional shapes into

memory.

180-190 Set up pointers to data.

200-250 Set up player

270-330 If trigger is pressed change player by

machine language.

340-400 Iftrigger is not pressed change player

by BASIC.

In addition to providing animation, this sub

routine can move a player up or down when the ver

tical value changes greatly. To do this, point to an

empty area of RAM (thus erasing the player) and

then change the vertical value and point to the

desired data. An example would be if a player went

off the top of the screen and, using the met hod men

tioned above, quickly reappeared at the bottom.

I should point out that many false players, that

is, data for alternate shapes, may be stored and

rotated among the four players to provide excellent

animation.

10 REM BY ERIC STOLTMAN

28 REM ThE 'I1 IN POINTER SHOULD BE A '1

1 SINCE 'POINT1 IS A RESERVED WORD

190 RBI ** INITIALIZATION **

116 FOR A=1536 TO 1560:READ I* POKE A,I=N

BH" A; REM POKE DATA FOR MACHINE LANGUAGE
SUBROUTINE IKTO MEMORY

129 REN ** MACHINE LANGUAGE DATA U

138 DATA 194,104,133,204,134,133,283,104

,133,2m?,104,133,286,160,8,177,266,145,2

03,200, 192,8,208,24?,9b

140 REM tt ADDRESS OF PLAYER DATA it

150 FOR A=2SQ TO 323: READ i^-QKE A,I=NEX

T ft:REM POKE DATA INTO PROTECTED RAM

155 REM ** PLAYER DATA n

160 DATA 28,62,62,28,73,127,73,65,7,23,3
9,88,154,3b, 3,16/246,38,47,127,47,38/240

,0,16,8,36.-154,38,39,23,7

170 DATA 65,73,127,73,23,62,62/28,8,16,3

6,89,26,228,232/224,15,100,244,254,244,1

00,15,0,224,232,228/26, 89,36,16,8

180 REM U POINTERS TO DATA U

190 DIM POINTERS 8} = FOR A=l TO 8=READ l-P
01NTERCA>=I:NEHT A^DATh 260,268,276,234,

292,360,308,316

208 REM ** SETUP PLAYER U

218 GRAPHICS 0:ROKE 752,l=P0KE 710,S=POK
E 559,46

220 A=PEEK(106)-8 = POKE 54279,A=POKE 5327

7,3=PHBASE=256£R = POKE 53256,1:X=124■Y=48
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Extending 
Player Missile 
Graphics 
Eric Stoltman 
San Antonio. 1X 
One of the best features of the Atari is Player Missile 
Graphics. Since it has been introduced, many 
people have sta rted using it in their programs , 
(some improving upon it, such as Larry Isaacs). 
This article and example program will explain how 
to create excellent animation, such as a walking 
figure or a rotating ship, with just one player. 

One way to perform animation is to alternate 
players back and fo rth , but problems arise. What if 
the player is moved up? The other playe rs also 
have to be moved up. This takes time. Another 
method is to alternately POKE data into the player , 
thus changing its shape. This can be done slowly in 
BASI C or quickly and easily in machine language. 
This program will compare both the BASIC and 
machine language method for changing the data 
of a player. 

After a playe r is set up, additional data for 
other shapes must be stored in RAM. I prefe r to 
use memory locations 256 to 5 11 , since they are 
empty and are protected . This data can be manip­
ulated by selling up pointers in an array. A subrou­
tine can then easily retri eve this data and place it in 
the player's data area. This can be done in BASIC: 

c=o: A=PMBASE+512+Y TO PMBASE+519+Y: 
POKE A, PEEK(POINTER(F ACING) + C) :C = C + I: 
NEXTA 

POINTER(FACING) = Array containing addresses 
of data. 

EXAMPLE: POINTER(I) = 260, POINTER(2) = 268, 
etc. 

Or in machine language : 
A= USR(XXX,PMBASE+512 + Y,POINTER(FACING» 
XXX;:: Address of Machine Language subroutine. 

The machine language method is not only easie r, 
but also executes II times faster and provides 
smoother motion. 

The machine language code is relocatable and 
can easily be modified by changing the 22nd data 
element so more or less data can be poked into the 
player's data a rea. For machine language program­
mers , I have included the machine language 
listing: 

* = $0600 
CHANGE PLA 

PLA 
STA SCC 
PLA 
STA $CB 

PLA 
STA $CF 
PLA 
STA $CE 
LDY #$00 

LOOP LDA ($CE),Y 
STA ($CB),Y 
INY 
CPY #$08 
BNE LOOP 
RTS 

Line Number s Explanation 
110-130 

140-170 

180-190 
200-250 
270-330 

340-400 

Poke machine language subroutine for 
changing player into playe r. 
Poke data for additional shapes into 
memory. 
Set up pointers to data. 
Set up p layer 
If trigger is pressed change player by 
machine language. 
If trigger is not pressed change p layer 
byBASIG. 

In addition to providing animation, this sub­
routine can move a player up or down when the ver­
tical value changes greatl y. T o do this, point to an 
empty area of RAM (thus erasing the player) and 
then change the vertical value and point to the 
desired data. An example would be if a player went 
o ff the top ofthe screen and , using the method men­
tioned above, quickl y reappeared at the bOllo m. 

I should point out that many false players, that 
is, data for alte rnate shapes, may be sto red and 
rotated among the four playe rs to provide excellent 
animatio n . 

10 REM BY Er4IC STOL TM1 
20 REM TIE 'I' IH POIHTER SH:JUlD BE A '1 
, SHU 'POINT' IS A RESERUED mRD 
100 REM :jet I NIT HU ZA TIm :u 
110 Fffi A=1536 TO 1S60 ' READ I ' POKE A, I' N 
EXT A' REM POKE DATA FOR MOCHHE LAtL Ufa: 

Sl13ROUT I NE IIITO MEMORY 
120 REM :t:f I10CHIHE LANGUAGE DATA :~* 
130 DATA 104, 104, 133, 204, 104, 133,203, 104 
,133, ,:07 ., 104, 133, 206, 160,0, 177 , ~'06 ., 145,2 
03,2et1 , 192 ) 8 J ~)8 J 247 ) 96 
1411 RHl :U ADD~:E:;S OF PLA'lER DATA U 
15£1 FCf: A=260 TO 323 ' READ I , POKE A, I ,t·lE).: 
T A' REM POKE [liTA INTO PROTECTED RAtl 
155 REM :i; PLAYER DATA "!{:~ 
160 DATA 2B, 62,62,28,73, 127J73,b5,7J23, 3 
9,88 , 154 , 3618,16,240,38,47 , 127J 47138,240 
Ie, 16 /B, 36 .. 154, :38, 3912317 
170 DATA 65 ,73 , 127,73,28 ,62 162 /28 ,8, 16,3 
6}S3 1 ~~ ) 228 J 2}2 1 224 J 15 ) 100 J 244 ) 254 1 244 } 1 
0e , l5, £1 , 224 ,1232,228 .. 26, ::''9 ) 36, 16,8 
100 ~:EM :u POUlTER:; TO DATA t* 
190 DIM POlfHER( 8 HOR A=1 TO 8 ' READ I ' P 
OlfHER( A)=I ,tIEXT H,DATA 260,268,276,284, 
292, 300 , 308 , 316 
200 ~:Et1 ** :3ETUP PLAYER "t 
210 GRAPH 1 CS (HOKE 752, 1 ,FUKE 71li, 0 ' POI( 
E 559, 46 
220 A=PEEK( 1(6 )-8 ' POKE 54279,H'POKE 5327 
7,Tpt1BASE=256!.:A' POKE 53256,1 'X=124 'Y=48 


