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Mountain Computer
can now

EXPAND
Your Apple II Peripheral Capacity

EXPANSION CHASSIS

Quality You Expect
Eight more slots for your Apple! Now you

can bank-select eight more peripheral slots

with immediate or deferred software

commands—like having upto 15peripheral

cards "on line"—or use the Select/Deselect

switch mounted on the front panel.

Expansion Chassis' heavy-duty power

supply is primarily for peripherals, without

the heavy demand of motherboard support

chips required in your Apple. This means

much more power is available for peri

pherals than in your Apple itself! If you've

run out of room in your Apple—Expansion

Chassis is your answer. Drop by your Apple

dealer for a demonstration, or contact

Mountain Computer for the location of

the dealer nearest you.

Performance You Demand
• Eight mirror image I/O slots of the Apple

• Fully buffered, bi-directional data lines

• Apple II compatible interface card

• Dual selection capability; hardware or

software

• Immediate or deferred selection in

software mode

• From BASIC, a single POKE command
turns the chassis ON or OFF

• Compatible withal software

• Dedicated powersjpply with

approved power transformer

Mountain Computer
INCOHPOKATED

300 Harvey West Blvd., Santa Cruz, CA 95060

(408) 429-8600 TWX 910 598-4504
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can bank-select eight more peripheral slots 
with immediate or deferred software 
commands-like having up to 15 peripheral 
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switch mounted on the front panel. 
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the heavy demand of motherboard support 
chips required in your Apple. This means 
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Chassis is your answer. Drop by your Apple 
dealer for a demonstration, or contact 
Mountain Computer for the location of 
the dealer nearest you. 
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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.. .with WordPro PLUS'"

it already has! Now all the marvelous

benefits of expensive and advanced

word processing systems are available

on Commodore computers, America's

largest selling computer line. WordPro

PLUS, when combined with the new 80

column CBM 8032, creates a word pro

cessing system comparable to virtually

any other top quality word processor

available—but at savings of thousands

of dollars!

New, low cost computer technology is

now available at a fraction of what you

would expect to pay. This technology

allowed Commodore to introduce the

new and revolutionary CBM 8032

Computer.

WordPro PLUS turns this new CBM

8032 Computer into a sophisticated,

time saving word processing tool. With

WordPro PLUS, documents are dis

played on the computer's screen. Edit

ing and last minute revisions are simple

and easy. No more lengthy re-typing

sessions. Letters and documents are

easily re-called from memory storage

for editing or printing with final drafts

printed perfectly at over five hundred

words per minute!

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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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 all kinds of chores that

would never fit before (until now,

the only way to get this much

memory was to have an Apple

Language Card installed).

GREATSOFTWARE:
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

II

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
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Robert Lock,
Editor/Publisher

Software Copying Revisited,

Or Who's Paying The Bills?

We recently received an extensive letter from a

Canadian subscriber commenting on the January

editorial regarding software piracy. I'd like to

respond to one specific point of the letter now, and

request other readers to respond at length as welt.

Let's get the dialogue rolling, and we'll continue it

from here. I really think it's a critical turning point

in the industry's future development. I don't

presume to suggest we can solve it here, but I'd like

COMPUTE! readers to help spark and maintain the

dialogue. Here's the prompting remark from the

reader:

/ agree to a great deal with your comment on copyright

of magazines and books and software. I disliked your

generalizations about schools. Schools are rather like big

businesses. If a business has a number of machines and

purchases say a "General Package", is it really break

ing copyright to make enough copies to be used on all its

machines? I don't think so. I reckon schools are in a

similar situation...

First of all, your comment presumes that big

business has the right to copy (reproduce) proprietary

software. They don't have the right to do so any

more than Commodore (for example) would have the

right to buy one copy of a program and give it away

with all of their computers. Frequently, "big

business" is able to buy a piece of software with

limited license rights, they pay additional fees. This

is not the case with the software we're talking about

for our marketplace. I'd like to propose an analogy...

suggested by an individual involved in software sales.

He commented on a "textbook defense" of software

theft, and I'll expand on it here:

Let's assume that you've taken your notes and

teaching experiments from the last few years, and

spent a recent summer developing them into a

textbook, complete with student workbook full of

exercises.

You find a publisher, obtain a contract wherein

you receive a royalty on sales, go through numerous

editings, and finally see your first copy in the mail.

Your book is selling for $19.95, and you're

looking forward to some return from your royalties.

Time Passes

Sales are going along okay, but not up to your ex

pectations. I mean it is an excellent book. You attend

a regional educational conference, and run into Dr.

So and So from a neighboring school district. He

says, "We really enjoyed your new text, and it's

super! We're using it in all of our classes next year."

Great (you think). Hundreds of sales. "Oh, by

the way," he continues. "We thought $19.95 was

pretty expensive, so we only bought one copy. We're

running off class copies in our own print shop... See

you later."

There goes your work, and your royalty. I

assume you're concerned, if not angry. Is this any

different in principle, from the defense of schools and

software copying. Now we all know that realistically,

the book would be rather expensive to duplicate. And

I presume no one would doubt the illegality of the

act. The essence of the argument would seem to

become one of ease and expense of the copying. Soft

ware comes on an inexpensive, easily transportable

media. Therefore, does copying it suddenly become

okay? We need to give thought as well to the pro

ducers of the work. With commercial software,

there's someone out there, after some amount of

hard work, patiently waiting for their royalty.

I would suggest that users should not define a

$19-95 software purchase as an unlimited right to

copy, just as they wouldn't consider doing the same

with a $19.95 textbook.

It would be more appropriate to approach pro

ducers about school licensing agreements, or multiple

copies at school discount through their vendors, or

whatever. This rational (negotiated) approach, if you

will, would solve problems for several parties. ..

Schools who currently buy multiple copies of soft

ware would save money, schools (individuals) who

currently buy and reproduce would have full vendor

support, and so on. The vendor support is an ele

ment we haven't touched on, but is part of the whole

problem. I've been told, essentially, "Why should I

support the educational market? They just steal my

stuff."

A Post-Script

These comments should in no way infer that most

schools aren't absolutely honest in their software pur

chases. We're just using this initial analogy to get the

ball rolling. We've heard recently of a major in

dustrial research center on the West Coast that's

using approximately 80 copies of a $150.00 plus soft

ware package.. .copies cloned from their original

single copy purchase. And how many times have you

picked up that "back-up" copy of Cursor magazine

to use just this once?

Defining The Right Of Back-up

Several other magazines in the industry have recently

been running advertisements for a program that

copies (duplicates) protected software for a particular
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ATARI: PERSONAL
COMPUTER SYSTEMSTHAT

GROW WITHYOU

Start with a better computer.

Atari computers have built-in capa

bilities you can't even add onto

many other personal computers.

Three programming formats (ROM

cartridge, disk and cassette), A 57 key

upper/lower case ASCII keyboard with

29 keystroke graphics symbols. 128

colors and hues. Four separate sound

channels and a built-in speaker. Four

controller ports. A built-in RF

©1980. Atari, Inc.

Q A Warner Communications Company

Atari reserves Ihe right 10 make changes to produces

or programs wilhoul notice

modulator and FCC approval for

connection to any TV Plus, nationwide

Atari Authorized Service Centers.

And more.

Add memory. The ATARI

800™ is supplied with

16K of memory. You can

expand up to a full 48K. of

RAM with SK or 16K Memory

Modules'v you install yourself.

In less than a minute. The

ATARI ^oo's™ 8K of RAM may be

expanded to 16K at Authorized Ser

vice Centers. Both may be expanded

to 26K of ROM with slip-in ROM

cartridge programs.

Add peripherals. The ATARI 410™

audio-digital program recorder. Sin

gle or dual density* disk drives. The

ATARI 800 individually addresses up

to four drives. Add the ATARI 850"

RS232 Interface Module. Add high

speed 40 or 80-column printers. Add

an acoustic modem for remote data

access. Add a light pen* And there

are more Atari peripherals ATARI
on the way. MIMIVI

Add programs. Choose among doz

ens of programs in Atari's rapidly

expanding software library. Programs

categories include:

• Personal Finance

& Record Keeping

• Personal Interest & Development

• Professional Applications

• Education

• Information & Communication

• Entertainment

• Programming Languages

• Small Business Accounting

Add it up. With Atari, you start

with more. And you can build to

more. Because Atari offers you per

sonal computer systems that grow

with you. Ask your Atari retailer

to give you a full demonstration

of Atari computers, peripherals

and programs. Complete systems.

Because when other people were

thinking hardware and software,

Atari was thinking systems,

"Available Fan, 1980

PERSONAL COMPUTERS
1265 Borregas Avenue, Sunnyvale. CA 04086

Call toll-free iSoo) 5388547 (Except Alaska and Hawaii)

(in California; (Boo) 611-1^04) for ihc name o{ your nearest Atari retailer.

1

U 1 o r> o - «■_

ATARli PERSONAL 
COMPUTER SYSTEMS THAT 

GROW WITH YOU 
~ 

Start w ith a better computer. 
Atari computers have built-in capa
bilities you can't even add onto 
many other personal computers. 
Three programming formats (ROM 
cartridge, disk and cassette). A 57 key 
upper/lower case ASCI! keyboard with 
29 keystroke graphics symbols. 128 
colors and hues. Four separate sound 
channels and a built-in speaker. Four 
controller ports. A built-in RF 
© 1980. Alan. Inc 
" A Warner Communications ComlJany 
Alalilaserves the nght to maleo changes 10 products 
or programs .... lIhOUt notlCo 

modulator and FCC approval for 
connection to any TV. Plus, nationwide 

Atari Authorized Service Centers. 
And more . 

Add memory. The ATARI 
800" is supplied with 

16K of memory. You can 
expand up to a full 48K of 

RAM with 8K or 16K Memory 
Modules'" you install yourself. 

In less than a minute. The 
ATARI 400'S" 8K of RAM may be 

Add programs. Choose among doz· 
ens of programs in Atari's rapidly 
expanding software library. Programs 
categories include: 
• Personal Finance 

& Record Keeping 

• Personal Interest & Development 
• Professional Applications 

• Education 
• Information & Communication 

• Entertainment 

expanded to 16K at Authorized Ser- • Programming Languages 
vice Centers. Both may be expanded • Small Business Accounting 

to 26K of ROM with slip-in ROM Add It up. With Atari, you start 
cartridge programs. with more. And you can build to 
Add peripherals. The ATARI 410'" more. Because Atari offers you per-
aud io·digital program recorder. Sin· sonal computer systems that grow 
gle or dual denSity' disk drives. The with you. Ask your Atarl retailer 
ATARI 800 indiVidually addresses up to give you a full demonstration 
to four drives. Add the ATARI 850" of Atari computers, peripherals 
RS232 Interface Module. Add high and programs. Complete systems. 
speed 40 or 80-colurnn printers. Ad;)I~Because when other people were 
an acouStiC modem for remote data thinking hardware and software, 
access. Add a light pen~ And there Atari was thinking systems. 
are more Atari peripherals AlARI" AvaIlable Fall. 1980 
on the way. 

PERSONAL COMPUTERS 
126S Bonegas Avenue. Sunnyva le. CA 94086 

C1U toll·frce (1001 n&-3s.I1 (EXCept hlllb Jnd H~y,'lU) 
tin Cllifornll: (800) 61l-40d (or the: n1mc of your n(nest /lutl feu.Uel. 

------------------------/ 
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AppleWorld
3-D ANIMATED COLOR GRAPHICS

Written in machine code

The program mid* lamom on n»lion»l TV.!

Dy Paul Lulus

APPLE WORLD lurns your Apple into a sophisticated

Three-Oimensional color images prorecting ihem in

true perspective on [he screen, rotate mem. move

them closer, further away, ana many other eiciting and

imaginative things

Draws oojecls wiih 65 000 points per side

A [?u»rilulsCre*n -Ontiitcd tenledilOi i£ included to

lacilitate image tarnation This program was recently

leatured on Tom Snyders crime Time Saturday TV

Show and is now available Icr sale

APPLEWORLDS powerful editor is so easy to use ina.t

chiidrenwill toveit You can raw'sketch yourdream

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

would Deseen from lOOOOfeet.oryoucan ZOOM ID

until fhe screen is filled with a doorknob You could

then go inside and mnte from room to room

examining lurmture placement as your screen rotates

witliin the room Images or specilic parts ol images

can easily be saved to disk or printer

Does all this sound like science fiction?

You won't think so after you have visited Apple World.

INTRODUCTORY PRICE S59.95

36 page manual mciucea

For 48K Apple II or Plus with Disk

-D

Supergraphics
4 3-D GAMfc DEVELOPMENT SYSTEM IN COLOR

C Paul Lulu

Watch colorful Butterilys Eiras fly across your Apple

ur Atari screen with Irue3ni~^ens:onal perspective

Have rocket ships tly out at you in Inis incrediale nigh

speed graphics pacxage. 3-D SUPEPGRAPHICS" es

a 6502 machine language program that will

interface to your Basic or machine language

programs or games using simple '"DOS-like' commanc

Ft(lure* include

■ Simple image eniry through editor

■ ODtecls up to 256 points Der siae

■ Uses alt Hi-res colors

Allows mned colored !e>t & graphics

for cromots and captions

Slate i 3 ax

• Individual ans scales

• 21 diltereni commands

• Rotate oO|ecl t 4° to 360*

FOR 4BK APPLE II OR PLUS WITH

DISK II $39.95 FOR DISK

FOR ATARI 800 WITH 40K MEMORY

(DISK OPTIONAL)

$39.95 FOR TAPE

OTHER SOFTWARE

APPLE COMPUTERS

Super Space Wars ... S 995

Slates £ Capitals 9.95

Moving Point

19.95

Stock Options 24 95

Finance 12.95

Bonds . 12 95

COMMODORE PET

Stock Options 24.95

Finance 1295

Bonds 12.95

lock f 22 95

Mortgage 1-195

Space Intruders ("Best
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Jury/Hostage 9 95
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9 95

Swarm 1495

Baseball 9 95

Super StartreH '495

PET Music Bo* 3995
v | n (■stem. .

1995
Pearl Haroor Adveniure

14.95

Super Gomoku 3 95
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( Apple World 
~ 3·0 ANIMA TE D COLOR GRAPHICS 
~w"uen ,n mlcrUne C()<Ie 

The p.~ .. m ml"" l.motJ l "" n. Uon.1 T.Y.! 

iC 
Dy Plul Lull" 

APPLE WOR LD IUlnS you. Apple ,n lO I SOphOlI!Clied 
g •• ph,n sySiem capatlle 01 t .Ullng an,mated 
Ihr~'mens,onll colo ...... Ig., prOje<;lIng rnem ,n 

iC 
I'ue Pf!rsPf!Cllve on rne SCfHn. ' 0 -'1. Inem, move 
lnam dose. Iunhe. aw.y . ... " m.ny Olne. e <clUng Inc 
,m.g'''lII,ye rn,ngs 

O'IWS Dble<; ', w,lh ~.OOO PO,n ls pet soCe 

~ A J)Owe.lul sc.een-oflenleO te . ' ed,'O' ",nCluOedIO 
~ lac" ,18Ie ,mlge rom."on Tn" pfllll,,,m wa, '''''enUy 

le llu'eo on Tom SnyOet" t'"m, r,ml Sllu ' O<ly TV 
Snow ano " now "YI,'.bll 10' sale 

~ APPLE WORLD'S POwel1ul eo,IO' 'SSO easy 10 use In.1 
~ ch"o:" ... w,lIlove,1 You can skelch- you. o'e.m 

nouse. DOII . cII .o. lamasy emp". Then vIeW ,I as " 
WQulO De seen t,om IO,OOO'nl,O'youcan ZOOM ,n 

iC unhl lne sc.een 's r,lIed wl1h . ooo.~n.oo You could 
Inen go ,nS,de .rw;! mn.-e 110m loom to.oom 
e .. m,n,ng lu.n,lu'e pllcemenl II youl sc.een lOla Ie, 
w"n,n Ine loom Im.ges o. spec,l,c patls 01 ,mages 
Cln elS,ly be "yeo to o,s~ 01 Plonl .. 

~ Does.1I tnossouna " ~e 'IoCle",e "CI,on' 
~ You won' l ln,n\ SOlller you hive v,sned Apple W.....,. 

INTRODUCTORY PRICE $59.95 
~ 36 peg. m.nUII ,nelUlled 

~ For 48K Apple II or Plus with Di sk 

~3-D 
Supergraphics 

~ "3-0 OAM~ DEVELOPMENT SYSTEM IN COLOR 
~ D/ P.ul Lu lus 

iC 
Wllcn COiollul I>Ulte.llys DO .as lIy IC'OS$ you' Apple 
", "'t." sc,eenw,rn l.ue30.met\SJon.' pe'SPf!C!l\Ie 
HaY8.ocJ<etsn,ps lI youl a l you ,n In" ,nc.edlole h>gn 
SpeeoO gl.Phl(:S oackage 3·0 SUPERGRAPHICS-" 
16502 m.cn .... ,lnguage P11lll'lm lnal ... 11 

iC 
,nle.llCe 10 you. BloSlC o • .....:n 'n. I.ngv.ge 
p'og'lm, 01' gl""'" ""ng I'mple -OOS-hke- cornm.nas 

F .. ,u, .. Ineiuoe: 
" S,mple ,m.ge enlt)' rn.0t/9n ec, IO' 

iC 
" OOIKI$ UP to 256 paon" pet $'01 
" Us.es .11 n ..res Colc"s 
" Allows m"eo colo,eo le~I" g"::.nocs 

10' Plomol' .no CIP\'onS 
" T •• nsI.,e, on 3 ues 

~
" lna"',oultl ' " SC.les 
" 21 0 l1e,enl eomlNln(lS 
" ROI.,. OCrecl I . " 10 360" 

,nc.emenlS II mICh,,,,, $l1li<11 

~ FOR 48K APPLE II OR PLUS WI TH 
~ DISK II $39,95 FOR DISK 

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

$39.95 FOR TAPE 

~ 

• it 
iC 
iC 
iC 
iC 

OTHE R SOFTWARE 

AP PLE COMPUTERS 
Supt, Space WI/s .. S 995 
Sllles " Cap,I. 's ,. '" M~ng Po,nt 

Ave •• ge "" Siock OpliDns ,. " 
F,nl nce •• 1295 
B •• " .. 1295 

COMMODORE PET 
SI()(;~ Opilons ....... 1.4 95 
f,nlnee ., " ...... , "" SIOC k An.lyze, "" Mougille "" SPICe 1"I.u(le., C"Best 
Game at 1979-, "" Ju.y/Hoil.ge •• '" KenluckV Oeroy/ 
Roule ne . 'OS 

Alien I a lTan~ . ,OS 
SUDml"'" Auac~ '" Bailie 01 M,owly ,OS 
L.s.e. Tan~ Blu le 'OS 
Sw •• m "" Bas.eDIIi '" Supe, Sla"'e~ .• .. "" PET MUI'C Bo • ... 2995 
MuSIC CDmpDsi' ,on S·YS!erT1 • 
.. .. . . .... .. ........... 1995 
Pea,' Ha,IlO' AOvenlule . 

.. 14 95 

'OS 
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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 its own screens automatically!
• Handles records up to 4K in length, using

multiple screen "Pages"!

• Automatic data compression for increased

disk capacity

• Uses Superkram (See below) access method

(or incredibly fast access, LESS THAN .2

SECONDS FOR A RECORD!

• Automatic index creation/maintenance
• Automatic maintenance capabilities

• "Goof-Proof" error handling

• Input can come from 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 $225

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 II 48K with Applesoft or language system
and 2 disk drives or CORVUS.

SUPERKRAM
Now With Multi-Key

Capabilities

For Apple & Pet

By Ken ijermsn

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 Method! to

provrdeiast, lie.ibie Keyed-access to ineir data No* SUPER KRAM
(Keyed Random Access Metriodl. from United Soilware of America,
gives Apple and Pet users [he same flexibility, substantially

increasing the processing power ot the Apple and Pel

Until SUPER KHAM ihe only 'random access ' capaOihly in the

Apple and Pel consisted or a crude lorm ol "relative record1"
processing While Ihis is usanle lor very simple applications. it lails

(ar snort o! the needs ol today s Business and analytical

applicalions Using SUPER KRAM records may be processeo ny

any one ol multiple "Key' values, which may consist of any limd ol

data numbers, letters, special characters, etc Even Apples1; long-
awaited DOS 3 3 doesn't have anything like Itiis'!

KRAM" 2.0 Only S99.95

SUPER KRAM- Only S175

KRAM" 2.0 Regular Features

• Written in 650; machine code

Basic compatible

Create Open a datasei

Put record by Key

Add & delete records by Key

Gel any record by Full Partial Key

Access by any key in as iiltie as 2 sec ( 1 sec

Supports multiple disks

Head ne*t O' previous record

Dynamic space allocation

Dynamic space reclamation

Dynamic mce* compression

Files never need reorganization

Compatible with language systems

•irh Corvusdis*)

ATTENTION-EXISTING KHAM USEF1S,

Sena $15 with anginal disk and ROM to Uniled Sollware lor efl version ol Kran

SUPER KRAM'S" Added Features

• MULTIKEY SUPPORT - Allowing simultaneous access to a

KRAM lile Oy more than one key field

• MI-SPEED HEAD — Thrs feature allows increased UO speed up to

6O*o faster during processing ol SUPER KRAM read neil. read

previous, put and delete requests

• IMPROVED INDEX ARCHITECTURE - Allowing faster inde.

searchers and more eltjcient disk space utilization

• INTEGRATED BASIC COMMANDS - Allowing SUPER KRAM"
commands to be coded m-lme with Basic, providing easier usage

ol KRAM ihan ever before

• USER-SPECIFIABLE BUFFER POOL - Allowing the user to

specily how many KRAM hies are allowed open at one lime: will

support any number ol KRAM tiles

• LOGICAL RECORDS {KEYS MAY BE NON-UNIQUE) -Records
adfiBdlothc KRAM files iire immediately accessible by any of ihe

defined keys lor the lile (Automatic Upgrade)

• KRAM 2 0 liles are totally compatible with SUPER KRAM

=. UNITED

J= SOFTWARE
OF

AMERICA750 3RD Avenue,

New York NY 10017

(212) 682-0347 Telex 640055

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

Uses sophisticated screen formatting & data 
en try, like on IBM 3270's! 
Generates irs own screens automatically! 
Handles records up to 4K in length, using 
multiple screen "Pages··! 
Automatic data compression for increased 
disk capacity 
Uses Superkram (See below) access method 
for incredibly fast access, LESS THAN .2 
SECONDS FOR A RECORD! 
Automatic index creation/maintenance 
Automatic maintenance capabilities 
"Goof-Prool" error handling 
Input can come from VISICALC'· or 
SOURCE'· 

DATABASE SELECTION-
Uses screen masks to form query 
Provides extensive search capabili ties 
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 
execu ted from menu on demand 
Any number o f fields can be queried 
concu rrently 
Query output can be routed to d isk, CRT 
report formatter, VISICALC·· or SOURCE'" 

ONLY $225 

DATABASE REPORTING-
• Automatic headlines 

Automatic field ed iting 
Report fields can be calculated, sub-totaled & 
cross-footed in any manner desired. 
Optional counte r breaks may be set 
Automa tic grand totals 
Automalic sta tistics 

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

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

lIy K,n Germ.nn 

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. 
IBMf370 use" Ila.e VSA M (V",ual Slorlge Ac:cess MetllOd) 10 
prO~lCIe lut.lle. ,ble ~eye<HKcesIIO U"I."dall Now SUPER KRAM 
(Keye<l Rindom Access MelllocJl. homUMe<lSoITwl.eol Arne"c • • 
goves Appl •• na Pel userS Il"Ie ~me lIe_.IIo I.ty. sub,u,nHilly 
mc.eas'ng Ine p.ocess""" pO"'", 0 1 Ifle Apple Ina Pel 

Unl.1 SUPER I(RAM 11"Ie only - '.f"ldom Ic:cess- clpab,I, ly ,n Ine 
Apple 111<1 Pel eonSllled 01 a c.ude 101m 01 -,el ll .... KO,d· 
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SOFTWARE 
OF 
AMERICA 

Look for the RED-WHITE-BLUE 
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Professional Color & B/W Monitors

NEW 13" COLOR
The Amdek 13" Color Video

Monitor is ideal for all personal

and business computing applica

tions. Bright jitter-free text allows

viewing over extended periods

without causing eye fatigue,

especially in word processing

applications. The low resolution

display provides 40 characters

wide by 24 characters deep with

260 horizontal lines and 300 ver

tical lines.

This compact, lightweight

monitor (only 25 lbs.) has a

molded-in carrying handle,

making it easy to move. Its

industrial grade construction and

shatter resistant case provide

reliable service in both office and

industrial environments. All

front mounted controls make

it easily adjustable at a ^

glance without the loss

of a single keystroke.

VIDEO 100 12" B/W MONITOR
This highly reliable 12" black and white

monitor features a 12MHz band width and

80 character by 24 line display. Plug-in com

patibility with Apple, Atari, Radio Shack,

O.S.I., Micro-Term and Exidy make this the

perfect text display for almost any system.

VIDEO 100-80 12" B/W MONITOR
The model 80 features an industrial grade

metal cabinet with built-in disk mounting

capability and space for an 11" x 14" PC board

for custom designed electronics. Front

mounted controls include power, contrast,

horizontal hold, vertical hold, and brightness.

Amdek Corp. • 2420 E. Oakton Street, Suite "E" • Arlington Heights, IL 60005 • (312) 364-1180 TLX: 25-4786
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machine. One of the magazines (Micro) checked with

us to see our feelings on such advertising. We in

dicated that we wouldn't run such ads, given that the

software in question could be used to produce

duplicate copies of "protected" and proprietary soft

ware. We understand that Micro has since decided to

do the same.

We applaud this move toward protecting the

rights of the software industry, and encourage addi

tional comment.

The Rights Of The Buyer

This isn't intended to be an inclusive comment on

the rights of software buyers, but an attempt to open

discussion. I already know of one COMPUTE!

Associate Editor who has definite feelings on the sub

ject. We'll try to get him involved in the discussion

on these pages.

The buyer of a copy-protected diskette has

potential problems, and deserves to be protected as

well. Vendors of software would remove the

legitimate need for copying software if they would

adopt a customer oriented, fully responsive plan for

allowing licensed owners of software to quickly, con

veniently and most of all, economically, obtain a

back-up in the case of failure of a diskette.

The principal of repetitive back-ups is rightly

embedded in the history of data processing tech

nique, and can't be ignored in an industry rush to

protect proprietary software from duplication. Per

sonal Software appears to be trying to deal with this

with Visicalc, and I'm sure other vendors are as

well. The vendor has the right to protect proprietary

software. The vendor also has the obligation to pro

tect the customer's interest. The extent of this protec

tion of the mutual interests of both will ultimately

help define the existence of the protection violation

market, and the strength of the software market as a

whole. We'll eagerly await your comments.

The Boston Commodore Show;
VIC Meets The Consumer

Judging from the interest in VIC at Commodore's

Boston Show (February 6, 7), the $299.95 color com

puter entry from Commodore will be well received.

One of the biggest unresolved problems of the

moment is: "When will production be up and run

ning?" They're currently saying March-April, and I

think they'll make it. BASIC, by the way, is the

well-known upgrade ROM set, and color animation

capabilities are rather nice. We hope that Com

modore will see their way to a nice introductory

package price. Watch our April issue for a full

review of VIC, and mid-April for the availability of

our brand new quarterly magazine, exclusively for

the VIC. It's called Home and Educational COM

PUTING!, and is announced elsewhere in this issue.

Atari Update

They're still selling as fast as they can make them.

What else can we say? Q

A Beginners

Guide To

COMPUTE!
If you're just getting started with your computer

or with COMPUTE!, here are several notes to

help you use COMPUTE!:

Presentation

In every issue we try to present a balanced

group of articles ranging from material for

beginners to material for old hands. Frequently,

a beginner can get a great deal out of an ad

vanced article, even though much of it may be

over his or her head.

Program listings are presented as legibly as

possible. Pet programs are generally reproduced

and reformatted here where we've developed

software to "translate" the special Pet graphics

characters into characters printable by our

equipment. These are explained below:

Program Listings for COMPUTE

Cursor control characters will appear in source listings

as shown below:

h=HOME , fi=CLEAR SCREEN

*=DOWN CURSOR , T = UP CURSOR

»=RIGHT CURSOR, <=LEFT CURSOR

£=REVERSE , r = REVERSE OFF

Graphics (i.e. shifted) characters will appear as the

unshifted alphanumeric character with an underline.

This does not apply to the cursor control characters.

The Spinwriter thimble doesn't have a backarrow

symbol, so a "~" is used instead.

The "~i" is used to indicate the beginning of a

continuation line. It is also used to indicate the end

of a line which ends with a space. This prevents any

spaces from being hidden.

If, for example, you're an Apple owner using a

Pet program that's reproduced in this fashion,

you'll need to be familiar with these special

characters so you can program around them. As

more computers implement versions of

MicroSoft BASIC, the programs should become

more and more transportable. ©

Reader's Feedback will return next issue in a revised and

expanded formal. Keep those letters and editor's feedback

cards coming. By the way, see our New Products section,

new this issue. RCL
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A65O2 Version Of The

Winter

Consumer

Electronics

Show:

January, 1981
David D. Thornburg

Innovision

P.O. Box 1317
Los Altos, CA 94O22

At a time when most normal folks are taking down

the holiday decorations, and preparing for the new

year, those of us who haunt the trade shows were

anxiously preparing for our January fix — the

Winter CES (Consumer Electronics Show) held in

Las Vegas. Unlike specialized trade shows, like

Comdex, the CES has exhibits covering almost all

consumer products that are likely to contain silicon.

Because of the continuing recession, only 55,000

people attended this show which was held in the Las

Vegas Convention Center and in two nearby hotels.

Rather than describe some of the more novel pro

ducts, such as the talking microwave oven (with,

would you believe it, a Japanese-English accent), or

the solar rechargeable flashlight (look, I couldn't

make this stuff up if I tried, so believe me!), I de

cided to mention some of the products of greater

relevance to COMPUTE! readers: the 6502-based

microcomputers which were displayed.

As far as hardware is concerned, the big hit of

the show was the Commodore VIC-20 (your fearless

scribe is preparing a review of this machine to appear

in a forthcoming issue of COMPUTE!). At a suggested

retail price of $299, it is apparent to me that Com

modore has the technical ability to give the Radio

Shack Color Computer a solid run for its money. In

fact, I expect VIC sales to place Commodore firmly

in the number two spot for total machine placements,

and perhaps to even edge up on our Texas friends.

The styling is beautiful and the price is right, but

even more importantly, Commodore is going all out

to support the cottage industry that has kept the PET

well supplied with software. Watch for the FCC ap

proval, followed by the VIC showing up in your cor

ner computer store sometime in March or April.

Software had its day at CES also. Atari showed

both their new PILOT cartridge (see this month's

Computers and Society column), and also showed

their word processor package. Both pieces of soft

ware are very well done, and should do much to help

Atari on its accelerating growth curve. While I didn't

see any new Atari hardware on the floor, there were

rumors of some nice new things hidden away in their

hospitality suite. It is apparent that Atari is in this

game for the long haul.

Those of you who are waiting for the keyboard

portion of the Mattel Intellivision (complete with a

6502-based computer with 16 K of RAM and a

Microsoft BASIC) will have to wait a little longer.

Once again they say that deliveries will begin in

March — only the year has changed.

The absence of Apple and OSI from this show

was noted. Apple has apparently decided to focus its

efforts in the small business market, and leave the

home computer market to fend for itself for awhile. I

saw lots of Apple folks at the show, however, so they

can't have totally lost interest in the consumer

For those of us who have

invested in 65O2-based systems,

it is heartening to see that this

processor continues to be among

the most popular.

market. OSI, on the other hand, has had nice ex

hibits at this show for quite some time, and I have to

assume (without checking it out) that their absence

was due more to their recent acquisition than to any

plans they have to depart from the low-end market.

The 6502-based hand held computer from

Matsushita (which will be marketed both through

Panasonic and Quasar) was shown running a com

munications interface hooked up to the Source. It ap

pears that the software for this computer is almost

finished, and that we can expect to see it hit the

market in a few months. Considering that this com

puter, with modem and coupler, will have a retail

price in the $1,000 range, I find its small keyboard

and one-line liquid crystal display to be annoying.

On the other hand, if you want the ultimate in por

tability, this might be just the computer for you.

It was interesting to note that all the other com

puters at the CES (excepting the TI 99/4) used either

the 8080 or Z-80 microprocessor. There were no new

16-bit computers introduced. For those of us who

have invested in 6502-based systems, it is heartening

to see that this processor continues to be among the

most popular. It is clear that our investment will re

tain its value for quite some time.
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IN 1981. . .

DO IT THE EASY WAY!
with the

by HowardSoft

Easy-to-use features with complete professional
results:

• All schedules (A, B, C, D, E, F, G, R&RP, SE, TC)

• Many forms (1040, 2210, 2106, 3468, 4562, 4726,
4797, 5695)

• IRS-accepted format for direct filing of print-outs

• On-screen preparation using facsimile of IRS forms

• Year-long record-keeping and building of itemized
files

• Numerous tax alternatives easily analyzed

• Files for numerous taxpayers easily compiled
and edited

• Fully compatible with all printers

• Use with or without line printer

• Use with or without two disk drives

• Includes full documentation, sample returns,

and two disks {program disk and storage disk)

Available at your dealer for $99

(suggested retail)

Howard Software Services
. lor the SERIOUS Personal Computer User

7722 Hoslord Ave , Los Angeles. CA 9OO45 | (213) 645-4O69
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The Beginner's

Page
Robert Lock,

Editor/Publisher

COMPUTE! is a specialized resource magazine that

provides editorial coverage of a family of micro

computers that share a common "central processing"

chip — the 6502. With the proliferation of small

computers, we find that you can obtain more useful

and relevant information in a magazine that doesn't

(for example) cover the TRS-80 computer line. It, by

the way, uses a different microprocessor chip: the

Z-80. A whole different family of chips, and a dif

ferent family of machines.

Mapping COMPUTE!

We're organized sequentially, with the front section

of the magazine devoted to material of general in

terest and utility. The following sections are devoted

to specific machines. These are called Gazettes, and

contain information pertinent to your special

machine. Frequently, however, you'll find useful

material in other sections (Gazettes) of the magazine.

Where The Sets Merge, Or Common Interests

All of your machines have available a programming

language called BASIC. BASIC stands for Beginners

All-purpose Symbolic Instruction Code. It's what is

called a higher-level language. BASIC differs

somewhat on the different machines, so you'll find

some things in common with other BASIC'S and

some differences. In practice, BASIC simply makes it

easier for you to talk to your 6502 microprocessor.

The 6502 sits at the heart of your machine. It and

supporting "firmware" and "hardware" make your

machine capable of doing what it does. In a nutshell,

you feed your 6502 instructions that it can act on. It

only acts on very picky little sets of numbers, and

that's why you have BASIC. BASIC serves as an

English-language like translator for you, taking your

instructions in a pseudo-English format and

translating them for the 6502.

Other portions of firmware contribute to your

machine's features. Someone has already written a

6502 program that resides in your machine, inter

acting with BASIC, and passing out instructions to

the 6502. This program (or set of programs) is called

the Operating System. It is permanently inscribed

onto a chip or set of chips inside your machine. Its

permanence implies its generic name: firmware.

Hardware characteristics also help define your

machine and its capabilities. Memory is one impor

tant characteristic. Memory is your working space.

It's much like the work area you have on top of your

table. Let's assume you have a table of x size, and

you're ready to start a project. You have a set of

notes and instructions previously developed to help

you with your task. Let's also assume that you may

not write on ycur previous notes, but you may refer

to and use them freely. These notes and instructions

are much like one kind of memory in your computer:

ROM. Read Only Memory is memory that has a

program already saved on it. The program doesn't

go away when you turn your machine on and off.

This, then, is your firmware: the ROM, or set of

ROMs, where "permanent" programs, or sets of in

structions, reside. The number of instructions your

Operating System can have, e.g. in part its complex

ity, is then directly related to the amount of ROM in

your machine. Let's stack up these beginning

"notes" on one side of your desktop. We'll assume

that they take up one-quarter of the table space. We

can use them always, but we can't stack anything

else there.

Now let's add a clean notepad to our workspace.

We'll call this our work area. Everytime we come

back to our desk to work, we'll assume we have x

amount of clean space to put our notepad on, and do

whatever work we want. This "flexible" work area

equates to RAM. Random Access Memory is

another type of memory inside your computer.

Unlike ROM, which has a set of instructions "built-

in", RAM is empty. It's your working area; the

space you use for putting in your own information.

After you put something in it, you can use it,

reading from it later, and so on, just like your note

pad. And like your notepad, you can continue to

return to it, rending from it and writing to it. Until,

of course, you turn your computer off. Your RAM is

wiped clean when the power goes away.

Storage Media

This is why your computer has a storage device.

Whether it's a tape cassette or a disk drive, it's there

to save the contents of your RAM. Let's assume

you've entered a set of instructions. We know where

they are: they're in RAM. We also know that once

the machine is turned off, these instructions will be

erased from RAM. The solution is simple. Save

them somewhere. When you want them back, your

Operating System will take care of reading them

back into RAM.

Where Are We?

We've just covered the areas that make your small

computer a truly remarkable and powerful device. It

has a set of predefined features, controlled by perma

nent instructions, and aided by design features that

always make it "act" the same way. Your calculator

is much like this; and your microwave oven; and the

host of other consumer products that are utilizing

some form of microprocessor chip. The firmware in

these devices is simply a set of permanent instruc

tions to a computer chip. But your computer has a

whole lot more. It has RAM, allowing you work

space to develop your own sets of instructions to your

computer chip. Aha! Tremendous flexibility. And it

has a storage device, allowing you to save the effort

of your labors, retrieving them at will for use and

further development. ®
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COMPUTE! is a specialized resource magazine that 
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computers that share a common "central processing" 
chip - the 6502. With the proliferation of small 
computers, we find that you can obtain morc useful 
and relevant information in a magazine that doesn't 
(for example) cover the TRS-80 computer li ne . It , by 
the way, uses a different microprocessor chip : the 
Z-80. A whole different family of chips, and a dif
ferent family of machines. 

Mapping COMPUTE! 
We're organized sequentiall y, with the front section 
of the magazine devoted to material of gene ral in
terest and utility. The following sect ions a re devoted 
to specific machines. These are called Gazettes, and 
contain information pertinent to your special 
machine. Frequently, however, you' ll find usefu l 
material in other sections (Gazettes) of the magazine . 

Where The Sets Merge, Or Common Interests 
All of your machines have available a programming 
language called BASIC . BASIC stands for Begin ners 
All-pu rpose Symbolic Instruction Code. It 's what is 
called a higher-level language. BASIC differs 
somewhat on the different machines, so you' ll find 
some things in common with other BASIC's an d 
some differences. In practice, BASIC simply makes it 
easier for you to talk to you r 6502 microprocessor. 
The 6502 sit s at the heart of your machine. It and 
supporting <I firmware ll and " hardware" make your 
machine capable of doing what it does. In a nutshell, 
you feed your 6502 instructions that it can act on. It 
only acts on very picky littl e sets of numbers, and 
that 's why you have BASIC. BASIC se rves as an 
Engl ish-language like translato r for yo u, taking your 
instructions in a pseudo-English format and 
translating them for the 6502. 

Other portions of firm wa re contribu te to you r 
machine's features. Someone has already written a 
6502 program that resides in your machine, inter
acting with BASIC, and pass ing out instructions to 
the 6502. This program (or set of programs) is called 
the Operating System . It is permanentl y in scribed 
onto a ch ip or set of chips inside you r machine. Its 
permanence implies its gene ric name: firmware. 
Hardware characteristics also help define your 
machine and its capabilities. Memory is one impor
tant characteristic. Memory is your working space. 
It 's much like the work area you have on top of your 
table. Let 's assume you have a table of x size, and 
you' re ready to start a project. You have a set of 
notes and instructions previously developed to help 
you with your task. Let's also assume that you may 

not write on your previous notes, but you may re fer 
La and use them freely. These notes and in strucrion s 
are much like one kind of memory in your com puter: 
ROM . Read Only Memo ry is memory that has a 
program already saved o n it. Th e program doesn'l 
go away when you turn your machine on and off. 
This, then, is your firmware: the ROM , or set of 
ROMs, where " permanent " programs , or sets of in
structions. reside. The number of in strucrions your 
Operating System ca n have. e.g. in pan its complex
ity, is then directly related to the amount of ROM in 
your machine . Let 's stack up these beginning 
CCnOtes" on o ne side of your desktop. We'll assume 
that they take up one-quarter of the table space . We 
can use them always, but we can't stack anything 
else there. 

Now let 's add a clean notepad to our workspace. 
We'll call this our work area. Every tim e we come 
back to our desk to work , we'll ass um e we have x 
amou nt of clean space to put our notepad o n , and do 
whatever work we want. This " fl ex ible" work area 
equates to RAM. Random Access Memory is 
another type of memory in side your computer. 
Unlike ROM, which has a set of instructions " built
in ", RAM is em pty. It 's you r working area; the 
space you use lo r putting in your own info rm ation. 
After you put somethin g in it , you can use it, 
reading from it later, and so on , just like you r nme 
pad. And like your notepad , you ca n cOJHinu e to 

reLUrn to it , reading from it and wrilillg 10 it. U nti l , 
of course, you turn your computer off. Your RAM IS 

w iped clean when the power goes away. 

Storage Medlla 
This is why your computer has a storage dev ice. 
Whet her it's a tape cassette o r a disk drive , it 's there 
to save the contents of your RAM. Let' s assume 
you've entered a set of instructions. We know where 
they are: they're in RAM. We also know that once 
the machine is turned off, these instruct ions will be 
erased from RAM . The solution is simple . Save 
th em somewhere. When you want them back, your 
Operating System will take care of read ing them 
back into RAM. 

Where Are We? 
We've just covered the areas that make your small 
computer a truly remarkable and powerful device. It 
has a set of predefined features , controlled by perma
nent instructions, and aided by design features that 
always make it " act" the same way. Your calculator 
is much like this; and you r microwave oven; and the 
host of other consumer products that are uti li zing 
some form of microprocessor chip. The firmware in 
these devices is simply a set of permanent in struc
tions to a computer ch ip. But your computer has a 
whole lot more. It has RAM , allowing yo u work 
space to develop your own sets of in structions to you r 
computer chip. Aha! Tremendous fl exib ility. And it 
has a storage device , allowin g you to save the effort 
of your labors, retrieving them at will for use and 
further development. © 
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Computers

and Society
David D. Thornburg

innovision

P.O. Box 1317, Los Altos, CA 94O22
As R. Buckminster Fuller is fond of pointing out,

synergy is the behavior of whole systems which is not

predicted by the behavior of the parts taken sepa

rately. There have been two recent developments in

the personal computer world which, taken together,

have the promise of true synergism. These events are

the publication of Seymour Papert's long-awaited

book: Mindstorms - Children, Computers, and

Powerful Ideas (Basic Books), and the introduction

of the language PILOT for the Atari computers.

Since this year's theme is communications, it is

only appropriate that we spend some time looking at

the communication between the user and the com

puter. While the mechanical means through which

this communication takes place are worthy of exten

sive discussion, I want to concentrate this month on

the nature of the language through which we interact

with computers, since this also is an area of intense

importance.

One might argue that there is little reason for

concern with computer languages at this point, since

we all have access to fairly powerful versions of

BASIC on our computers. We might all agree that

BASIC is not terribly hard to learn, and that there

are lots of very exciting BASIC programs, and even

that BASIC has become the de facto standard com

puter language for personal computers.

But even with the tremendous penetration of

BASIC in the marketplace, I have yet to find any

serious computer user (regardless of age) who really

likes it. At the primitive level of programming at

which we all start, BASIC works pretty well. But as

we get more sophisticated, most of us find ourselves

writing code that we can't understand two weeks

after we write it.

Of course, there are detractors of BASIC who

feel that languages like PASCAL are the solution. I

must confess that I find PASCAL lacking in that it

doesn't encourage the user to sit down and start

writing some small part of a program, to play with

the bits and pieces, and to then bring everything

together later on. This is one area in which BASIC

excels. For those who feel that people should be

organized when they write a program, PASCAL

(and C and other "serious" languages) may very

well be the best choice. But what about the new com

puter user who wants to build a highly interactive

program, or the child who wants to explore concepts

in geometry through the experience of programming

rather than through playing a pre-defined "game" or

sitting at a "canned" CAI lesson? These people need

languages which are interactive, highly flexible,

extraordinarily powerful, and are easy to get started

with.

LOGO And PILOT Are Two Such Languages.

While LOGO (as this is being written) does not yet

exist on commercial personal computers, it has been

the subject of an extensive research program at MIT

for more than a decade. Much of the research has

been devoted less to the development of computer

languages per se, than to the development of a com

puter assisted learning environment for children. The

...for some educators, Computer

Aided Instruction has come to mean

"computers programming children".

goals, aspirations and results of this work are the

subject of Papert's Mindstorms. It is hard to im

agine any person who is intensely concerned with the

use of computers by children who would fail to be

moved by the sweeping vision implicit in Papert's

work. Writing from the perspective of a mathemeti-

cian who spent much time with Jean Paiget, Papert

presents a variation on the Paigetian model of the

"child as builder" in that he sees the need for

children to have an abundance of materials with

which (o build things.

That the computer can be one such building tool

is the cornerstone of the many computer literacy ac

tivities we see springing up around the world. But.

for some educators, Computer Aided Instruction

(CAI) has come to mean "computers programming

children". There is much to be gained from revers

ing this process — and that is where the need arises

for an exceptionally powerful (and easy to learn)

computer language.

LOGO is a highly interactive language which

contains a graphics environment containing

something called a "Turtle". The Turtle is a non-

Euclidian point (having both position and direction,

rather than a position alone). The programmer can

send messages lo the Turtle which cause pictures to

be drawn on the display screen. Those of you who

are familiar with the Milton Bradley Big Trak are

already familiar with this idea. To draw a square on

the screen, for example, a child working in the

Turtle micr-owcrld might type:

FORWARD 100

RIGHT 90

FORWARD 100

RIGHT 90

FORWARD 100

RIGHT 90

FORWARD 100

RIGHT 90
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HAVE WE
GOTA PROGRAM
FOR YOU IN '81
Attend the biggest public computer shows in the country.

Each show has 100,000 square feet of display space fea

turing over 50 Million Dollars worth of software and hard

ware for business, industry, government, education, home

and persona! use.

You'll see computers costing $150 to S250.000 including

mini and micro computers, software, graphics, data and word

processing equipment, telecommunications, office machines,

electronic typewriters, peripheral equipment, supplies and com

puter services.

All the major names are there including; IBM, Wang, DEC,

Xerox, Burroughs, Data General, Qantel, Nixdorf, NEC, Radio

Shack. Heathkit, Apple, RCA, Vector Graphic, and Commo

dore Pet. Plus, computerized video games, robots, com
puter art, electronic gadgetry. and computer music to

entertain, enthrall and educate kids, spouses and peo

ple who don't know a program from a memory disk.

Don't miss the Coming Of The New Computers-

Show Up For The Show that mixes business with
pleasure. Admission is $5 for adults and $2 for chil

dren under 12 when accompanied by an adult.

Ticket Information

Send S5 per person wilh the name of the show

you will attend to National Computer Shows.

824 Boylston Street. Cheslnut Hill, Mass. 02167.

Tel. 617 739 2000. Tickets can also be purchased

at the show.

DALLAS

Dallas Market Hall

2200 STEMMONS t-"RWY

AT INDUSTRIAL BLVD

THURS-SUN

APRIL &-12

10 AM TO 7 PM

CHICAGO

McCormick Place

SCHOESSLINGHALL

23RD& THE LAKE

THURS-SUN

SEPTEMBER 10-13

10 AM TO 7 PM

WASHINGTON, DC

DC Armory/Starplex
2001 E. CAPITOLST.SE

(E CAP ST EXIT OFF I295
-KENILWORTHFRWY)

ACROSS FROM RFK STADIUM

THURS-SUN

SEPTEMBER 24-27

10 AM TO 7 PM

BOSTON

Hynes Auditorium

PRUDENTIAL CENTER

THURS-SUN

OCTOBER 15-18

10 AM TO 7 PM

ATLANTA

Atlanta Civic Center
395 PIEDMONT AVE NE AT

RALPH McGILL BLVD

THURS-SUN

OCTOBER 29-NOVEMBER1

10 AM TO 7 PM
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Ticket Information 
Send $5 per person with the name of the show 
you will attend to Nat ional Computer Shows, 
824 Boylston SHeet, Chestnut Hill. Mass. 02167. 
Tel. 617 739 2000. Tickets can also be purchased 
at the show. 

WASHINGTON, DC 
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Attend the biggest pubtic computer shows in the country. 
Each show has 100,000 square feet of display space fea
turing over 50 Million Dollars worth of software and hard-

ware for business, industry, government, education, home 
and personal use. 

You'll see computers costing $150 to $250,000 including 
mini and micro computers , software, graphics, data and word 
processing equipment , telecommunications, office machines, 
electronic typewriters, peripheral equipment , supplies and com
puter services. 

All the major names are there including; IBM, Wang , DEC, 
Xerox, Burroughs, Data General , Oantel , Nixdorf, NEC, Radio 
Shack, Heathkit . Apple, RCA, Vector Graphic , and Commo
dore Pet. Plus, compu terized video games, robots, com

puter art , electronic gadgetry, and compu ter music to 
entertain, enthrall and educate kids , spouses and peo

ple who don't know a program from a memory disk. 
Don 't miss the Coming Of The New Computers

Show Up For The Show that mixes business with 
pleasure. Admission is $5 for adu lts and $2 for chil
dren under 12 when accompanied by an adult. 

DALLAS 
Dallas Market Hall 

2200 STEMMONS rRWY 
AT INOUSTRIAL BLVD 

THUR5-SUN 
APRIL 9-12 

10 AM TO 7 PM 
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Hynes Auditorium 
PRUDENTIAL CENTER 
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23RD & THE LAKE 

THUR5-SUN 
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ATLANTA 
Atlanta Civic Center 

395 PIEDMONT AVE NE AT 
RALPH McGILL BLVD 

THURS-SUN 
OCTOBER 29-NOVEMBER1 
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As each instruction is executed, the Turtle first

moves forward by 100 units, and then turns right by

90 degrees, drawing its path on the screen as it

moves. The desired square thus takes shape on the

screen. A programmer wishing to use squares quite

frequently might wish to extend the repetoire of com-

... children are asked to find

the bug by "playing Turtle".

mands the Turtle uses by defining a new procedure

which the Turtle then "understands":

TO SQUARE

REPEAT 4

FORWARD 100

RIGHT 90

END

If squares of arbitrary size are required, one might

write:

TO SQUARE :SIZE

REPEAT 4

FORWARD :SIZE

RIGHT 90

END

and then, anytime a square is desired, one would

type, for example,

SQUARE 47

to draw a square with each side 47 units long.

The value of using the Turtle environment in an

interactive way is expressed by Papert this way:

Working in Turtle microworlds is a model for what

it is to get to know an idea the way you know a per

son. Students who work in these environments certainly

do discover facts, make propositional generalizations,

and learn skills. But the primary learning experience is

not one of memorizing facts or ofpracticing skills.

Rather, it is getting to know the Turtle, exploring what

a Turtle can and cannot do. It is similar to the child's

every day activities, such as making mudpies and testing

the limits of parental authority — all of which have a

component of ''getting to know".

One of the more valuable experiences for children in

volved with computers is learning how to "debug" a

program with errors in it. Traditionally, we are

taught that errors are bad. Papert shows that, by ac

cepting the inevitability of errors in programs,

children can learn to analyze the results of the error

and then learn to avoid the error in the future, and

to "patch" it in the meantime.

In order to make the debugging process as

meaningful as possible, children are asked to find the

bug by "playing Turtle". The child then walks

The ATARI® Tutorial

Calligraphy?
Well, not really! But with the FONTEDIT program in IRIDIS #2

you can design your own character sets (or fonts) for the

ATARI. For example, you can create a Russian alphabet, or

APL characters, or even special-purpose graphics symbols.

These special fonts can be saved on disk or tape for later use

by your programs. FONTEDIT is a friendly, easy-to-use

program: just grab a joystick and start designing.

FONTEDIT FONTEDIT \

With our KNOTWORK program, you can destgn patterns of

Celtic interlace, (a technique used by 7th century Irish monks

to illuminate manuscripts). After you have produced a pretty

pattern on the screen of your ATARI, you can save it on disk or

tape. As you might expect. KNOTWORK uses custom graphics

characters that were created with FONTEDIT.

Knotwouk

ITandKNOTWO EK are available now in IF

-2, the second of our ATARI tutorial program packages.

You get a C-30 cassette or an ATARI diskette with our

excellent programs ready to load into yourATARI.Best of

all, IRIDIS #2 comes with a 48-page User's Guide, which

gives clear instructions on how to use the programs.The

Guide also provides detailed, line-by-line descriptions

of how the programs work.(IRIDIS programs are written to

be studied as well as used.) Our Hacker's Delight column

important PEEK and POKE locations in explains many

your ATARI.

The User's Guide also includes Novice Notes for the

absolute beginner.We don't talk down to you,but we do

remember how it feels to be awash in a sea of byres

and bits and other technical jargon. If you are new to

programming, IRIDIS is one of the easiest ways you can

learn how to get the most out of your ATARI. If you are an

old hand, you'll be delighted by the technical excellence

of our programs. (We are the people who have published

CURSOR for the Commodore PET since July, 1978.)

aa-mark of ATARI. Inc

ORDER FORM

IHIDIS '1 - Fof Itfllt ■nd Knotwo'li

D $l£.3'i C«i«l* □ J1S.H

IRIOIS ■! - Clo:>. Zip. lOflO. Polygon!

Q 19.95 CwMM D S12.95 Dill

Publ.rted By

Bo, 550 _Works
Goieia. CA 93116

B05-583-1585

Dealer Inquiries Inviled.
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INTRODUCING

COGNIVOX Series VIO-1000

A Revolutionary New

Voice Input and Output Peripheral

High Fidelity Voice Response

Industrial Qualify Recognition

PET - AIM 65 - APPLE II

COGNIVOX series VIO-1000 is a top-of-the-line voice I/O

peripheral for business and educational applications and the

demanding hobbyist.

It can be trained to recognize words or short phrases drawn

from a vocabulary of 32 entries chosen by the user. It will talk

back with up to 32 words or short phrases. In disk based systems,

response vocabularies can be stored on the disk and brought to

memory as needed, giving an effectively unlimited number of

vocabular y entries. The quality of voice response is excellent,

and it is far superior to that of speech synthesizers.

COGNIVOX series 1000 comes complete and ready to plug

into your computer (the computer must have at least 16K of

RAM). It connects to the parallel I/O port of the PET. to the game

paddle connector on the Apple and to the J1 portontheAIM-65.

Connectors are included as required. Also included are a

microphone, cassette with software and extensive user manual.

A built-in speaker/amplifier is provided as well as a jack for

connecting an external speaker or amplifier.

Software supplied with COGNIVOX includes two voice

operated, talking video games. VOTH and VOICETRAP. These

games are absolutely captivating to play, and the only voice

operated talking games that are commercially available,

Adding voice I/O to your own programs is very simple A single

statement in BASIC ts all that is required to say or to recognize a

word- Complete instructions on how to do it are provided in the

manual.

In keeping with the VOICETEK tradition of high performance at

affordable price, we have priced COGNIVOX series 1000 at the

unbelievably low. introductory price ot $249 (plus S5 shipping in

he US, CA add 6% tax. Foreign orders welcome, add 10% for

handling and shipping via AIR MAIL) When ordering, please give

he make and model of your computer, the amount of RAM and

whether you have disks or not.

In addition to COGNIVOX series VIO-1000, VOICETEK

manufactures a complete line of voice I/O peripherals for most

of the popular personal computers. Speech recognition-only

peripherals are available for the 8K PET and the 4K AIM.

For more information call us at 805-685-1854 or write at the

address below.

Dealer Inquiries invited.

VOICETEK
DeptA, P.O. Box 388

Goleta, CA 93116

around the floor, executing each instruction in turn

until the "faulty" instruction is found. But doesn't

this method for finding errors lead the child to

"thinking like the computer"? Papert sees this ex

perience in a larger context. He says:

In my experience, the fact that I ask myself to "think

like a computer" does not close off other epislemologies.

It simply opens new ways for approaching thinking.

The cultural assimilation of the computer presence will

give rise to computer literacy. This phrase is often taken

as meaning knowing how to program, or knowing about

the varied uses made of computers. But true computer

literacy is not just knowing how to make use of com

puters and computational ideas. It is knowing when it

is appropriate to do so.

While Papert is quite heartened by the growth of the

personal computer industry, since this growth will

He likens BASIC to the QWERTY

layout on the keyboard—an

artifact from a time when

better things didn't exist.

result in children having ever easier access to com

puters, he is frustrated by the limitations of these

machines and by the extremely strong penetration of

BASIC into the marketplace. He likens BASIC to the

QWERTY layout on the keyboard — an artifact

from a time when better ways didn't exist. But what

of LOGO itself? This language will not be forever

locked in the University laboratory. Versions for the

TI 99/4 and the Apple computer will probably come

into general availability soon.

Even if LOGO, with all its power, doesn't make

its appearance in the marketplace soon, I feel that

many of Papert's ideas can be implemented today on

the small computers whose capabilities he dislikes,

through the medium of the language PILOT.

As normally written, PILOT interpreters allow

the user to create spectacular text manipulation pro

grams (c.f.y the article by Thornburg and Thornburg

in the first issue of COMPUTE!). Recent

embellishments have made PILOT a splendid

language to use on computers with high quality

graphics environments, such as the Atari 400 and

800. Those of us who use Atari computers can, with

Atari PILOT, do many of the things Papert does

with LOGO.

Those of you who are familiar with PILOT pro

bably think of it as a language best suited for

creating text-based learning materials. My view of

the language is far more open than that, because it is

so easy to teach to youngsters. It has long been my

dream to see the superb text manipulative power of

PILOT extended to give the user similar power to
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as meaning knowing how to program, or knowing about 
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result in children having ever easier access to com
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machines and by the extremely strong penetrat ion of 
BAS IC into the marketplace . H e likens BASIC to the 
Q WER TY layout on the keyboard - an artifact 
from a time when better ways didn 't exist. But what 
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Even if LOGO, with all its power , doesn ' t make 
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create pictures. The Atari PILOT is the answer to

this dream since it contains a graphics package that

is, in some ways, very similar to the Turtle graphics

of LOGO.

For example, an Atari computer user running

PILOT might draw a square this way:

GR: CLEAR

GR: DRAW 25

GR: TURN 90

GR: DRAW 25

GR: TURN 90

GR: DRAW 25

GR: TURN 90

GR: DRAW 25

GR: TURN 90

As each instruction is carried out, the square begins

to take shape on the screen. If the user wants to

draw lots of squares PILOT allows one to create a

"module" as a deferred program. By typing AUTO

at the command level, and then typing:

•SQUARE

GR: 4(DRAW 25; TURN 90)

E:

A module (SQUARE) is created. On leaving the

AUTO mode (the AUTO mode automatically places

line numbers in front of each statement, thus keeping

them from being executed immediately), the user can

draw a square by typing:

U: 'SQUARE

in which U: is the USE operator found in all versions

of PILOT.

My reasons for giving this particular example

are two-fold. First, it shows the similarity between

the Turtle graphics of Atari PILOT and that of

LOGO. Secondly, it shows that PILOT can be used

in an interactive mode which combines deferred pro

gram segments (modules) with immediate execution

of commands.

Can (or should) PILOT replace BASIC? I can

only answer by saying that, on the Atari computers,

it has for me. I find the language much easier to

learn, much easier to use, and capable of doing

anything I have ever wanted to do. One of its major

features (especially important when working with

children) is that a PILOT program can be read by

someone other than its author. This is rarely the case

for large BASIC programs.

Finally, while most users will want to use

PILOT to write self contained programs, I am very

happy with the fact that the Atari implementation of

PILOT allows the user to interact with the language

without having to write "finished" programs. As

Papcrt has shown, the value of "playing around"

with an interactive language can be great for all

users, and especially for children. ©

Editor's Note: Atari PILOT is not expected to be available

until late spring. Check with your dealer for more informa

tion. RCL

APPLE II
32K, DISK 13 OR 16 SECTOR

If you care enough to back up critical programs and files, Disk

Frxer™will give additional peace of mind. This powerful utility
for experienced Apple users Is a toolkit for manipulating, repair
ing, and protecting all data on disk.

Use the high-speed full screen editor to examine and easily

change any portion of a disk, correct space usage within files,

and save money by lacking out bad tracks on disks. Directories
are alphabetized, if you choose.

The display an< search capabilities show where specific HEX

or ASCII data is I icated and you can modify any data including

binary files. dos 3.2, dos 3.3 a language system disk

Written by Jelirey P. Garbers

©1980 The Image Producers, Inc., All Rights Reserved

PRODUCTS

615 Academy Drive

Northbraok, IL 60062

312/564-5060

CURE TO

SOFTWARE

PROBLEMS

PROFESSIONAL SOFTWARE

Medical, Dental & Legal Systems,

Accounting & Financial, Educational,

Word Processing, Office Management

Check your Local Dealer or Contact:

Chorle/ fflonn & A//ociate/
7594 San Remo Trail

Yucca Valley, Ca. 92284

(714) 365-9718

Apple II TRS-80 Tl 99/4
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INTRODUCING
THE NEW IMPROVED

BUSINESS ENHANCEMENTS

COMPUSERVICE BUSINESS

SOFTWARE
FOR

COMMODORE
Micro Mini Computer World Inc. is an execlu- A NT3

sive distributor for the BUSINESS SOFT- * T"*T%T

WARE developed by Business Enhance- Z\ %J 1^ I
ments Compuservice of Escondido,

California.

If you are selling or using the

COMMODORE BUSINESS MACH

INES or the APPLE computer systems,

then you should provide yourself and your

customers with the MOST COST EFFECTIVE and

COMPREHENSIVE business software for a busi

ness computer system.

CURRENT B.E.C. SOFTWARE
• General Ledger-Master File 1000 Accounts

and Journal File 4400 Entries

• Accounts Receivable-Master File 1170

Accounts and Invoice File 1430 Entries

• Accounts Payable-Master File 1170 and

Invoice File 1430 Entries

• Payroll-440 Employees

• Job Costing-1100 Items Per Disk

• Inventory-1100 Items Per Disk

• Mail List/Customer Information-1000

Entries Per Disk

Above figures apply to CBM 2001 computer

system with 32K CPU and 2040 dual disk.

With the new CBM 8050 Megabyte disk the

volumes will be increased significantly.

B.E.C. SOFTWARE FEATURES:
• Complete and total documentation

• Step by step walk Lhrough on every pro

gram operation, with examples

• Each package is MENU driven and uses

dynamic load and overlay once the initial

menu is loaded.

• Examples are provided for all reports and

other printed forms. All forms are available

from New England Business Services Inc. (NEBS).

• All input/output operations use random access

• Sorts are machine language sorts

• Programs are interactive with the General

Ledger and update the GL automatically.

B.E.C. VALUE ADDED
BENEFITS • Total commit

ment to the development of excellent

business software for the

COMMODORE and APPLE com

puter systems.

• At reasonable rates Micro Mini

Computer World Inc. will provide

software modifications to meet customer require

ments. (CallMMCWI for further information)

• EXTENDED WARRANTY which entitles

users to any enhancements to accounting

software during the year of coverage.

(Cost is $100 per year)

Dealers and Interested Parties may obtain a

copy of the B.E.C. software documentation for

$2j. If after review you are not interested,

send the documentation back, in re-saleable

condition, for a full refund or apply the

$25 toward your first software purchase.

The NEW B.E.C. BUSINESS SOFTWARE

requires a special ROM chip for proper

operation.

Suggested Retail Prices are:

1. Rom chip $70 (required on any software

package)

2. Individual software package $150

3. All seven software packages S995 (save

$55)

DEALER INQUIRIES ARE INVITED

COMPUTER WORLD me

74 ROBINWOOD AVE.

(614) 235-5813

COLUMBUS, OHIO 43213

(614) 235-6058
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Editor's Note: Although Richard refers to the PET in this

overview, I recommend this article to all who've expressed in

terest in machine language. RCL

Taking the

Plunge-

Machine

Language

Programming

for Beginners
Richard Mansfield
Philipsburg, PA
If you have been using BASIC for a while now, you

can probably go in and out of STRS and VAL and

there is no mystery to ON GOTO anymore. In fact,

the only strange BASIC statements at this point are

USR, SYS, and PEEK and POKE. They are

gateways into Machine Language and that is still an

unknown area. Take heart. It is said that people who

first learned programming using Machine Language

(M.L.) can find BASIC confusing.

In this article I will discuss aspects of M.L. pro

gramming which were unclear or difficult for me

when I went on to learn M.L. after a fairly complete

grasp of BASIC. I had seen "assembler listings" in

magazines with their usual warning that the numbers

must be entered exactly or the program could not

work. And the numbers themselves were in HEX—7

and 10 was OA! It seemed difficult. It really isn't

that hard (but try to explain to a non-computcrist

that BASIC isn't that hard).

The first thing to do is to get a good book on

6502 (our computers' CPU chip) programming.

There are five or so, but among the best are "Pro

gramming the 6502" by R. Zaks (Sybex) and "6502

Assembly Language Programming" by Lance Leventhal

(Osborne). You can ignore such information as

signed binary, floating point, octal, hardware and

input-output chapters. What you want to learn is the

meaning of hexadecimal and binary — two new ways

to express numbers.

"Machine Language" means that you are enter

ing statements in exactly the way that your 6502 pro

cessor will see them. By contrast, a BASIC statement

such as LOAD represents hundreds of M.L.

statements which have already been programmed by

somebody at Microsoft and frozen into ROM chips

inside the computer. When the computer (always

scanning and waiting for carriage returns) finds that

you have typed LOAD, it has a list of addresses and

chooses the one associated with LOAD and jumps

(JMP it's called) to the address in ROM where the

proper sequence of M.L. operations is set dowr.

This sequence is like a subroutine. And BASIC-itself

is nothing more than a huge web of thousands of

M.L. subroutines. In the PET, for example, if you

want to jump to the subroutine that sends the

number in the 6502's "accumulator" (defined below)

to your screen, you type SYS 65490 and the com

puter is thrown into its M.L. mode and told to start

doing the task which begins at the 65490th memory

cell in it's brain. That is near the top. There are

maps of the computer's memory cells.

A Simple Map of the PET's Brain

0 to 1023—RAM (you can change it's contents), but

used by BASIC to store addresses (called pointers),

temporary data (such as what you type in from the

keyboard, called input buffer), temporary data of its

own in a stack, and all manner of reminders to itself

about whether or not the tape recorder is on, etc.,

(called flags). So, if you tamper with these memory

cells, you might confuse the computer enough to

send it into an endless loop within itself and you

cannot communicate with it again until you turn off

the power and force it to reset (get itself together).

1024 to 32767—your RAM to use for BASIC

programs, or M.L. programs which you put

together. Unlike ROM, these cells can each contain

any number from 0 to 255. ROM is frozen with its

various numbers carved in forever. All PETs start

their RAM here, but if you have 8k then you can

only use RAM up 8000 cells from 1024.

32768 to 33791—the cells of your screen (40

column screens).

36864 to 45055—space for you to add new

ROM chips such as Toolkit.

45056 to 65535—BASIC itself, along with the

computer's instructions about interrupting itself

(if you should press STOP, for example), how to

run the T.V. (CRT or monitor), how to talk

to the peripherals (I/O), and other housekeeping

chores (called the operating system).

Far more detailed maps are available to tell you

exactly where things happen inside. See back issues

of COMPUTE! for Jim Butterfield's exhaustive

maps for PET (issues #1, #6), APPLE (issue #2), and

others (issue #2).
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QUALITY DISK SOFTWARE
BACKED BY ON-GOING APPLICATIONS SUPPORT

from SPECTRUM SOFTWARE

APPLE II ®

HOME FINANCE PAK fa Entire Series S49.95 ®(D
CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT

MANAGEMENT SYSTEM not only keeps complete records, it also gives you
the analysis and control tools you need to actively manage your account.

The system provides routines for BUDGETING INCOME AND EXPENSE

AUTOMATIC CHECK SEARCH, and BANK STATEMENTRECONCILING. CRT or
printer reports are produced for ACTUAL EXPENSE vs BUDGET. CHECK

SEARCH DISPLAY RECONCILIATION REPORTand CHECK REGISTER DISPLAY
by month. Check entry is prompted by user-defined menus ol standard

purposes and recipient codes, speeding data entry and reducing disk

storage and retrieval time Six fields of data are stored for each check:

amount, check no., date, purpose, recipient and TAX DEDUCTIBLE

REMINDER. CHECK SEARCH routines allow searching on any of these data
fields Routines are also provided for CHECK SORT by date and check no..

DATA EDITING and Report Formats. Up to 100 checks/mo, storage

S39.95

SAVINGS: Account management system lor up to 20 separate Savings

accounts. Organizes, files and displays deposits, withdrawals and

interest earned for each account. Complete records shown via CRT or
printer S14.95

CREDIT CARD: Gel Control of your credit cards with this program.

Organizes, stores and displays purchases, payments and service charges

lof up to 20 separate cards. Use lor credit cards or bank loans. CRT or
printer reports S14.95

UNIVERSAL COMPUTING MACHINE: S49.95 ®
A user programmable computing system structured around a 50 row x 50

column table. User defines row and column names and equations forming a

unique computing machine. Table elements can be multiplied, divided,

subtracted or added to any other element. User can define repeated

functions common to row or column greatly simplifying table setup.

Hundreds of unique computing machines can be defined, usec and stored,

and recalled, with or without old data, for later use. Excellent for sales

forecasts, engineering design analysis, budgets, inventory lists, income

statements, production planning, project cost estimates-m short for any

planning, analysis or reporting problem that can by solved with a table.

Unique curser commands allow you to move to any element, change its

value and immediately see the effect on other table values. Entire table can

be printed by machine pages (user-defined 3-5 columns) on a 40 column
printer.

COLOR CALENDAR: $29.95®
Got a busy calendar? Organize it with Color Calendar. Whether it's
birthdays, appointments, business meetings or a regular office schedule,
this program is the perfect way to schedule your activities.

The calendar display is a beautiful HI-RES color graphics calendar of the
selected month with each scheduled day highlighted in color. Using the
daily schedule, you can review any day of the month and schedule an event
or activity in any one of 20 time slots from 8:00 A M. to 5 30 P.M. Your
description can be up to 20 characters long. The system will also print out
hard copies on your minimum 40-column printer.

BUSINESS SOFTWARE: Entire Series S159.95®©
MICROACCOUNTANT: The ideal accounting system for small businesses
Based on classic T-accounts and double-entry booking, this efficient
program provides a ledger journal for recording posting and reviewing up
to 1.000 transactions per month to any one of 300 accounts. Thepiogram
produces CRT and printer reports covering:
Transaction Journal Balance Sheet

Accounts Ledgers Income and Expense Statement

Includes a short primer on Financial Accounting. Requires 48K Ram

S49.95

UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY
and SAVE TIME (or the serious businessman who must periodically
Analyze. Plan and Estimate. The program wascreated using our Universal

Computing Machine and it is programmed to provide the following planning
and forecasling tools.

CASH FLOW ANALYSIS SALES FORECASTER
PR0FORMA PROFIT & LOSS SOURCE AND USE OF FUNDS
PROF0RMA BALANCE SHEET JOB COST ESTIMATOR
REAL ESTATE INVESTMENT INVENTORY ANALYSIS

Price, including a copy of the Universal Computing Machine S89.95

TRS*80 ©

BUSINESS CHECK REGISTER AND BUDGET: Our Check Register and Budget

programs expanded to include up to 50 budgetable items and up to 400

checks per month. Includes bank statement reconciling and automatic

check search (48K) S49.95

ELECTRONICS SERIES: Entire Series $259.95
LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic

circuits before you build them CMOS. TTL. or whatever, if it's digital logic,

this program can handle it. The program is an interactive, menu driven,

full-fledged logic simulator capable of simulating the bit-time response of a

logic network to user-specified input patterns. It will handle up to 1000

gates, including NANDS. N0RS. INVERTERS. FLIP-FLOPS. SHIFT REGISTERS.

COUNTERS and user-defined MACROS. UP to 40 user-defined random, or

binary input patterns. Simulation results displayed on CRT or printer.

Accepts network descriptions from keyboard or from LOGIC DESIGNER for

simulation S159.95 (A)(f)

LOGIC DESIGNER: Interactive HI-RES Graphics program for designing digital

logic system. A menu driven series of keyboard commands allow you to

draw directly on the screen up to 15different gate types, including 10gate

shape patterns supplied with the program and 5 reserved for user

specification Standard patterns supplied are NAND. NOR. INVERTER. EX-

0R. T-FLOP. JK-FLOP. D-FLOP, RS-FLOP. 4 BIT COUNTER and N-BIT SHIFT

REGISTER Usennterconnects gates justas you would normally draw using

line graphics commands. Network descriptions for LOGIC SIMULATOR

generated simultaneously with the CRT diagram being drawn. S159.95 (a)

MANUAL AND DEMO DISK: Instruction Manual and demo disk illustrating

capabilities of both programs S29.95

MATHEMATICS SERIES: Entire Series $49.95 ®
STATISTICAL ANALYSIS I: This menu driven program performs LINEAR

REGRESSION analysis, determines the mean, standard deviation and plots

the frequency distribution of user-supplied data sets. Printer. Disk. I/O

routines S19.95

NUMERICAL ANALYSIS: HI-RES 2-Oimensional plot of any function.

Automatic scaling. At your option, the program will plot the function, plot

the INTEGRAL, plot the DERIVATIVE, determine the ROOTS. MAXIMA.

MINIMA, INTEGRAL VALUE S19.95

MATRIX; A general purpose, menu driven program for determining the

INVERSE and DETERMINANT of any matrix, as well as Ihe SOLUTION to any

set of SIMULTANEOUS LINEAR EQUATIONS S19.95

3-D SURFACE PLOTTER: Explore Ihe ELEGANCE and BEAUTY of MATHE

MATICS by creating HI-RES PLOTS of 3-dimensional surfaces from any

3-vanable equation. Disk save and recall routines for plots. Menu driven to
vary surface parameters. Hidden line or transparent plotting .. . S19.95

ACTION ADVENTURE GAMES: Entire Series S29.95 ®
RED DARON: Can you outfly the RED BARON? This fast action game
simulates a machine-gun DOGFIGHT between your WORLD WAR IBI-PLANE

and the barons. You can LOOP. DIVE. BANK or CLIMB-and so can the
BARON In HI-RES graphics SI4.95

BATTLE OF MIDWAY: You are in command of the U.S.S. HORNETS' DIVE-
BOMBER squadron. Your targets are the Aircraft carriers. Akagi. Soryu and
Kaga. You must fly your way through ZEROS and AA FIRE to make your

DIVE-BOMB run. In HI-RES graphics S14.95

FREE CATALOG-AII programs aie supplied on disk and run on Apple II
w/Disk & Applesoft ROM Card & TRS-80Level II and require 32K RAM unless

otherwise noted, Detailed instructions included. Orders shipped within 5
days. Card users include card number Add S1.50 postage and handling
with each order. California residents add 6' A sales tax. Foreign orders add
S5 00 postage and handling.

SPECTRUM SOFTWARE
142 Carlow, P.O. Box 2084

Sunnyvale, CA 94087

FOR PHONE ORDERS: (408) 738-4387

DEALER INQUIRIES INVITED.
VISA
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REGISTER. User interconnects gates just as you would normally draw using 
line graphics commands. Network descriptions for LOGIC SIMULATOR 
generated simultaneously with the CRT diagram being drawn . 5159.95 ® 
MANUAL AND DEMO DISK: Instruction Manual and demo disk Illustrating 
capabilities of both programs .......... . ........... . .. S29.95 

MATHEMATICS SERIES: Enlire Series $49,95 ® 
STA TI STICAL ANALYSIS I: ThiS menu driven program performs LINEAR 
REGRESSION analysis. determines the mean. standard devlatron and ptots 
the frequency distribution of user·supplied data sets. Printer. Disk. 110 
routines ... . . . . . . . . . . . . . . . . . . . . . . . . . 519.95 

NUMER ICAL ANALYSIS: HI· RES 2·Dimensional plot 01 any function . 
Automatic scaling. At your option. the program will pial the function. plot 
the INTEGRAl. pial the DERIVATIVE. determine the ROOTS. MAXIMA. 
MINIMA. INTEGRAL VALUE , , , , , , , , , , , , , , , , , , , , , , . S19.95 

MATRIX: A general purpose. menu driven program lor determining the 
INVERSE and DETERMINANT of any matrix . as well as the SOLUTION to any 
set 01 SIMULTANEOUS LINEAR EOUATIONS, .. S19.95 

3,0 SURFACE PLOTTER, Explore Ihe ELEGANCE and BEAUTY 01 MATHE, 
MATICS by creating HI-RES PLOTS 01 J..dimensional surfaces from any 
J.variable equation. Disk save and recall routines for pIOIS. Menu df/ven to 
vary surface parameters. Hidden line or transparent plolllng ... 519.95 

ACTION AOVENTURE GAMES: Enlire Series S29,95 ® 
REO BARON: Can you oullly the REO BARON? This fast action game 
simulates a machine·gun DOGFIGHT between your WOR LD WAR I BI·PLANE 
and the baron·s. You can LOOP. DIVE. BANK or CUMB·and so can the 
BARON. In HI· RES graphics. ....... . . . .............. S14.95 

BATTlE OF MIDWAY: You are In command of the U.S.S. HORNETS' DIVE· 
BOMBER squadron. Your targets are the Aircraft carriers , Akagl . Soryu and 
Kaga. You must fly your way through ZEROS and AA FIRE to make your 
DIVE·BOMB run . In HI·RES graphics ................ . .... S14.95 

FREE CATALOG·AIl programs are supplied on disk and run on Apple II 
w IDisk & Applesoft ROM Card & TRS·aO LevelU and require 32K RAM un less 
otherWise noted. Detai led instruct ions included. Orders shipped within 5 
days. Card users include card number. Add 51.50 posta ge and handling 
with each order. California residents add 6'h%sales tax . foreign orders add 
S5.00 postage and handling. 

SPECTRUM SOFTWARE 
142 Car low, P.O, Box 2084 
Sunnyvale, CA 94087 

FOR PHONE OROERS: 14081 738-4387 .... ~ 
OEALER INQUIRIES INVITEO, VISA 
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The Monitor and the Three Kinds of Numbers

It is important in learning M.L. programming to

grasp a distinction between the three ways that the

computer could see any number. Depending on the

context, it will think that a given number is either a

datum, an address, or instruction (a task it should

perform, such as fetching something). To illustrate

this distinction, we can construct a simple, but very

common, M.L. routine using the PET M.L. Moni

tor. (If you have another computer, the addresses

where you locate this experiment and the address of

your screen RAM might differ, but all our

6502-based machines use the same M.L. instruction

set). To enter the monitor, we must SYS to any ad

dress in the PET which contains a zero. There is

always a zero at address 1024 so we can type SYS

1024 and the PET will display the "registers" and

the cursor will land beside a dot, indicating that the

monitor is available for our commands.

Let's ignore the register, and simply notice that

the fourth number listed is under an "ac" which

means that, at this time, the "accumulator" in the

6502 chip contains this number. For a long time, I

wondered which addresses in the PET contained the

accumulator, the x register and the y register. They

are actually unique and not part of the RAM or

ROM memory as such. These registers are stopping

places for data as it streams from one place to

another, from one actual memory cell to another.

But on to the experiment.

We will put the letter "A" on the screen.

Following the dot, type:

.m 0360 370 (this asks for the numbers between

these hex addresses)

Then, when the numbers appear, type in these new

numbers right over the ones on the screen:

.0360 A9 41 8D 00 80 00 (we have written a

complete action for PET with this, so hit the return

key to let the monitor enter these new hex numbers

in place of the old ones). If your monitor types a

"?" then you have made an error where the "?"

appears on the line. Try again.

What have we got here? When the PET is told

to start with the instruction A9 it will load the next

number in our sequence into the accumulator. That

will be the 41. Then it looks at the 8D which tells it

that the following two numbers (00 80) are the ad

dress to store what is in the accumulator so it puts

the 41 at address 8000 (which is hex for the first cell

on the screen — and an "A" will appear there. How

did 00 80 get changed into 8000? You just have to

get used to it. An address is read into the computer

LSB (least significant byte) first, followed by the

MSB (most significant byte).

The last number we entered was the 00. This is

hex for 0, and it is called a "break" which was the

way we got into the monitor with our SYS 1024. In

this case, when finshed printing our "A", it will

come upon our break instruction. Now type: .g 0360

(which means go to 3060 and do what it .says there).

The "A" will appear and the monitor will come

back on showing its registers. Notice what is in the

"ac". You can print any other letter by increasing

the value where the 41 is. To return to the BASIC

mode, type an "x".

This example, so simple, is just how the com

plex tasks are performed by the computer — one

thing at a time (but fast). Organize enough of these

segments and you have BASIC, or FORTRAN, or

any other "higher" language. Look at the two 00's

we used. They represent two different types of

numbers which are context-defined in the computer.

Since the first 00 followed an instruction (8D) which

said put the "A" here, the computer knew that this

00 was the less important part of an address and the

next number it found would be the MSB of that

same address. Having finished that job, it asks, what

next? The next number can never be an address or a

datum. It must be an instruction to the computer, so

the 00 in this position is the instruction "break." A

number can only be either a datum, an address, or

an instruction. Of these three possibilities, the com

puter knows how to interpret a number by the "syn

tax" (the relative position to other numbers in the

sequence). This is exactly how we know what some

one means when they say "TOO TOO" on the

phone, as in "My little girl is two today."

So, our "41" can translate three ways: datum

— the actual number (or what that number means in

a code, "A" in the ASCII standard translation

system); 2. address — the 41st (65th in decimal) ad

dress cell in the computer; 3. instruction — please

exclusive — or the number located in the cell pointed

to by the address in the first 256 bytes as offset by

the x register. (Before you are alarmed, there is very

little chance that you will ever use this particular in

struction with this addressing mode in your entire life.)

M.L or Assembly Language

What we have just done is the most elemental level

of coding next to Hipping switches for each bit in

each byte. We have entered our code a byte at a

time using hex numbers. But this is slow. And, since

numbers are so abstract, they are hard to remember.

The term "mnemonic" means "memory helper"

and this is the next step up. Simple toggle switch or

hex programming is usually called "machine level"

or "machine language" programming. If you use a

three-lelter mnemonic instead of A9 to help you

remember that this loads the accumulator, ihings will

be easier. LDA means load the "ac", BRK stands

for break, and STA means store "ac", and so forth.

There are 55 mnemonics, one for each task that our

6502 can perform. However, some of them are so

rarely used that you can easily copy down the main

ones and learn the slrange ones later if you want.

Most everything can be done with about 20 of them.

Of course, the computer will not understand
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SPECIAL Additional 10% off on all CBM hardware

INTRODUCING DCT DA DOIT °R
ROM rC 1 nMDDI | CASSETTE

The PET RABBIT contains high-speed cassette routines,

auto-repeat key feature, memory test, decimal to hex, hex

to decimal, and other features. Coexists with the BASIC

PROGRAMMERS TOOLKIT. Works with 3.0 ROMS

(New) and new style cassette deck.

Cassette versions configured for $1800, S3000, S3800,

S7000, and S7800. (3.0 ROMS only)

Cassette and manual - $29.95

ROM version configured to plug into P.C. board at SA000.

(Specify 3.0 or 4.0 ROMS)

ROM and manual - $49.95

FREE ROM RABBIT with purchase of 8K PET and tape

deck.

SPECIAL - ROM RABBIT and cassette deck-only $134.95

MACRO ASSEMBLER -*
AND A^

TEXT EDITOR *•*
Macro and conditional assembly, string search and replace,

10 char./label, AUTO line numbering. MOVE, COPY,

DELETE, NUMBER, and much more 20+ commands, and

20+ pseudo ops.

PET cassette version (ASSM/TED) - S49.95.

(Specify 2.0, 3.0, or 4.0 ROMS.)

PET disk version (MAE) - S169.95

(Specify 3.0, 4.0, or 8032)

ATARI cassette version with machine language monitor -

S53.95

FREE ASSM/TED and ROM RABBIT with purchase of

32K PET and cassette deck.

FREE MAE with purchase of 32K PET and disk drive.

TINY-C FOR PET
An adaptation of the TINY-C interpreter sold by TinyC

Assoc. Useful for learning a modern structured programming

language. Diskette - S50.00. Owners manual - $50.00

FREE MAE and TINY-C with purchase of 32K PET, disk

drive, and printer.

COMPILERS
Graphics Drawing Compiler for PET and SYM. Works with

Macro ASSM/TED. The GDC is composed of a number of

macros which emulate a high-level graphics drawing language.

In addition to the macros, GDC provides some very useful

enhancements to the ASSM/TED. Manual and Cassette -

$29.95.

Music and Sound Composer for PET. Works with Macro

ASSM/ TED. The MSC is composed of a number of macros

which emulate a high-level computer music language. In

addition to the macros, MSC provides some very useful

enhancements to the ASSM/TED. Manual and Cassette -

$29.95.

I/O KIT
PET I/O Experimenters Kit. Allows easy access to IEEE or

user port for the construction of external circuits. Kit —

S39.95.

ORDERING TERMS

SpnH rhpr.k nr mnnev order in U.S. dollars. Add 2% for

postaqe for CBM orders. Overseas software orders add

$5.00. All software mailed free in USA and Canada.

Purchase orders acceptable.

EHS IS NOW A

COMMODORE DEALER
EHS offers a number of software products for PET, ATARI,

APPLE, and other 6502 computers. Now we sell CBM

hardware. If you're in the market for PET products, be

sure to look for our FREE software offers. Note: Be sure

and deduct 10%.

CBM PRODUCT DESCRIPTION PRICE

4001-8KN 8K RAM-Graphics Keyboard $ 795.00

4001-32KN 32K RAM-Graphics Keyboard $1295.00

8032 32K RAM80Col.-4.0O/S S1795.00

2022 Tractor Feed Printer $ 795.00

4040 Dual Floppy-343K-DOS 2.1 $1295.00

8050 Dual Floppy-974K-DOS 2.0 $1695.00

C2N Cassette External Cassette Drive $ 95.00

CBM to IEEE CBM to 1st IEEE Peripheral S 39.95

IEEE to IEEE CBM to 2nd IEEE Peripheral $ 49.95

8010 IEEE 300 Baud Modem $395.00

2.0 DOS DOS Upgrade for 2040 S 80.00

4.0 O/S O/S Upgrade for 40 Column S 110.00

VIC Computer New Commodore S Call or Write

EDUCATIONAL DISCOUNTS

BUY 2 — GET 1 FREE

TRAP 65
TRAP 65 prevents the 6502 from executing unimplemented

instructions. Have you ever had your system to crash on a

bad upcode? This is a real machine language debugging tool

and time saver. Also useful for teaching trap vectoring and

extension of instruction set in schools. 3Vi X 4% printed

circuit board which plugs into 6502 socket of any PET,

APPLE, SYM. Only $149.95.

ATARI M.L. MONITOR
Load and save binary data on cassette. Display and change

6502 registers. Will coexist with BASIC. Monitor uses the

screen editing capabilities of the ATARI to allow easy use.

Cassette and manual - $9.95 (specify memory size).

ATARI MEMORY TEST
When you purchase a new ATARI or add on new RAM

modules, you need to be sure that the memory is working

properly. (Remember, you only have a short guarantee on

your memory!} Cassette and manual - $6.95.

APPLE PRODUCTS
Macro ASSM/TED - includes manual, on cassette —

S49.95, on disk -$55.95

Apple MAE - similar to PET MAE. A powerful assembly

development system on diskette for 48K APPLE II or plus.

(Requires license agreement) — $169.95.

PIG PEN - 100% M.L. word processor for use with Apple

ASSM/TED. Fast text formatting, vertical and horizontal

margins, right and left justification, centering, titles, foots,

shapes, etc. Manual and source included, on cassette —

$40.00, on diskette - $45.00

Apple Mail List System. Provides sorting on zip code or

last name. Approximately 1000 names/diskette. Manual

and Diskette - $34.95.

EASTERN HOUSE SOFTWARE
3239 Linda Drive, Winston-Salem, N.C. 27106

Ph. Orders 9-4 EST (919)924-2889

After 4 pm 748-8846

Send SASEfor free catalog
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your memory!) Cassette and manual - $6.95. 
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Apple MAE - similar to PET MAE. A powerful assembly 
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EASTERN HOUSE SOFTWARE 
3239 Linda Drive, Winston -Sa lem, N,C, 27106 

Ph. Orders - 9-4 EST (919) 924-2889 
Afte r 4 pm 748·8846 
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LDA. It only reads numbers, so you will use a pro

gram which lets you enter the LDA, but pokes A9

(actually it hands the PET a decimal number and

BASIC takes it down to the binary level for you.)

The program which gives BASIC a translation of

your LDA is called an assembler, hence assembly

language or assembly programming. The terms

M.L. and assembly language are used inter

changeably, though, and both refer to an entry of

code in the same way that the computer will later

follow it, byte by byte.

Using the M.L Routines from BASIC

In many cases, you can use a routine in the BASIC

code by finding its starting address with a map and

then examining it with a disassembler (a program

which looks at the raw numbers and translates them

back into mnemonics). Then you can just JMP

(jump) or JSR (jump to subroutine) from your M.L.

program directly into BASIC's M.L. code.

If you are programming in BASIC itself, life is

simple, but execution of your program can be too

slow. To use our example, if you wanted to print an

"A" from BASIC you would type! PRINT "HA"

and the computer would put a 41 into the ac

cumulator and jump to 65490 where an all-purpose

routine for outputting a byte is located in the BASIC

ROM. You could also do this with an M.L. routine

by typing: 0360 A9 41 20 D2 FF 00 (The 20 is JSR

and the FFD2 is hex for 65490).

But this, too, is slow. After landing in the

BASIC ROMs, the first thing that PET does is a

jump to another address where it determines that you

mean to send the "A" to the screen and not to the

tape or a printer. Then it flys down to a "vector" at

address 00B0 which is rather like a corner shot in

pool — when it gets here it just picks up another ad

dress and goes back up into ROM memory pretty

close to where it jumped from. And so on. Since

BASIC must do all kinds of jobs, it is more general

than any routine you program in M.L. yourself. It

has to check many parameters before acting to send

your "A" to the screen. So, often, you will want to

save time and code in M.L. yourself. Using routines

from the BASIC ROM also requires that you know

what these routines expect as preconditions. That

output routine will print whatever is in the ac

cumulator, so you must have loaded it already with

the character wanted.

To give another example, you can print a large

decimal number to the screen (as in scorekeeping

during a game) by a JSR to CF83 (in BASIC 4.0),

but you must already have placed the LSB of that

number in the X register and the MSB in the ac

cumulator. If you want to experiment with this, go

into the monitor and when the registers show on the

screen, type over the number in the "ac" and the

number in the "xr" with the MSB & LSB of the

number you want to have printed. Typing return

will change these registers. Then: .0360 20 83 CF 00

.g 0360

What you are doing here is entering BASIC

where it prints line numbers on the screen during a

LIST, but you are going in and out of that particular

area without using any other aspect of that code.

Trying to set up this sort of printout would be un

necessary and time-consuming if you tried to do it

yourself. So, in this case, we are happy to "borrow"

some already programmed M.L. routines from the

BASIC ROM.

M.L. or BASIC—Which Is best?

Often, BASIC is best. It is easier to program and

easier to debug (fix errors). Whole tasks can be left

to the computer which you would have to carefully

program in M.L. code. And BASIC uses a language

which is crypto-English. At least for the beginner,

PEEK is easier to relate to than LDA.

M.L. code, when you RUN a program, will

often enter never-never-land — an endless loop

which you cannot get out of without turning off the

computer and destroying the program. There are

"warm" resets which you can add to the PET which

will exit such a loop and leave your program intact.

One helpful technique is to fill the memory area that

you are coding with zeros before you start. Then, if

something goes awry, you might land on a zero

which, as a BRK instruction, will safely send the

PROGRESSIVE COMPUTER SOFTWARE, INC.

405 Corbin Rd., York, Pa. 17403

{717)845-4954

invites You To

STEP INTO THE WORLD

OF MACHINE LANGUAGE

PROGRAMMING

with
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The most powerful machine language debugging

(ool ever developed for ihe APPLE II. Debug

machine language as easily as BASIC.

• Flexible instruction set

• Command input syntax editor

• Totally invisible to the user program

• Complete, in-depth documentation

• Unique, PCS standard, sell-paced

• Trainer program

• For 3.2 or 3.3 DOS
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• Full ASCII in any of 15 different
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•Includes interface to CBM, Atari", Apple, or

TRS»80**. Please specify.

Please CALL or WRITE for

specifications and information.

B Atari is a registered trademark

**TRS»80 is a registered trademark of Tandy Corp.

ORIGINAL 8K PET 2001* OWNERS TAKE NOTE!
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• Electrostatic paper
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NEEDHAM, MA 02194

NEW ENGLAND ELECTRONICS CO., INC.
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Computer Showroom"

(617)449-1760
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TELEX NUMBER 951021. NEECO

MON-FRI. 9:00-5:30. E.S.T.
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Computer

Communica

tions

Experiments
Marvin L De Jong

Department of Mathematics-Physics
The School of the Ozarks
Pt. Lookout, MO

I. Introduction

This article describes a RS-232C interface circuit for

serial input/output that can be used with any com

puter peripheral that uses such an interface. In this

instance, the peripheral is a modem (NOVATION

CAT) that can be used to transmit and receive data

over telephone lines. Many modems require a RS-

232C interface, hence the need for the circuit which

in turn uses a 6551 ACIA (Asynchronous Com

munication Interface Adapter). The purpose of

publishing this work is to find one or more persons

who would be willing to experiment with computer

communications over telephone lines. The article also

describes some very simple software that can be used

with a modem to transmit and receive messages over

telephone lines. Later, more sophisticated load and

dump routines can be written to transfer large

amounts of data and/or programs from one user to

another.

A true confession is that I am a beginner in the

area of computer communications, and I would like

to try some simple experiments before I fork-up a big

subscription fee to one of the networks, only to find

that my equipment or my understanding is inade

quate. If you can obtain the necessary equipment

and if you are in roughly the same position, write me

a letter when you have said equipment operating and

we will try to arrange a time to try our hardware and

software on a telephone link. I might add that the

software and hardware described here have not been

tested, except in the "TEST" mode on my modem,

in which case everything worked properly. I am

aware that my routines are simple and slow, and I

would welcome suggestions for improvement.

II. Circuits And Things

I sometimes wonder if there are any hardware en

thusiasts like myself out there. You might let your

editor/publisher know of your interests. My hardware

fan club seems to be the null set, judging from the

amount of mail I get. But here is another circuit

even if no one ever builds it. You can always buy an

RS-232C interface anyway. The circuit is shown in

Figure 1. It consists of three integrated circuits, a

6551 ACIA, a MC1489 RS-232 line receiver, and a

MC1483 RS-232 line driver. The latter two circuits

change the RS-232 signal levels to TTL levels, and

TTL level signals to RS-232 signal levels, respec

tively. The 6551 ACIA operates at TTL levels (5

volts is logic one, zero volts is logic zero), while the

modem operates at RS-232C signal levels (see

Michael E. Day's RS232 Communications in COM

PUTE!, September/October 1980, page 26). The

power connections for the MC1488 and 1489 devices

are given in Table 1.

Table 1. Power Connections for the RS-232 line driver
and line receiver.

MC1488 Pin 1 = - 12V

MC1489 Pin 14 = + 5V

Pin 14 - + 12V

Pin 7 = GND

Pin 7 = GND

The connections to the left of the 6551 ACIA are

made to the user's microcomputer system. Most of

the signals are standard 6502 system bus signals, and

require no explanation. Thus, address lines A0 and

Al are used to address the four registers of the 6551,

and are connected to the register-select pins RS0 and

RSI. (You will probably want to obtain a specifica

tion sheet from either Rockwell or Synertck when

you get your 6551; in fact, I advise you not to build

the circuit without a spec sheet.) The data bus con

nections are shown in Figure 1, as well as several of

the 6502 control lines (R/W, 02, RES, IRQ). A

1.8432 MHz crystal is also required. Still referring to

the connections on the left-hand side of the 6551 in

Figure 1, we are left with pins CS0 and CSl, the

chip selects.

SIGNALS TO

NOVATION CAT

UODIM

Figure 1. Circuit for the 6502-to-RS-232C-to-Modcm interface.
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The chip select pins must be controlled by the

address decoding circuitry in your microcomputer

system, or else you must add your own address

decoding circuitry to produce the chip select pulses.

Since I have an AIM 65 system, I used one of the

device selects available on the expansion connector,

namely DS9. This signal is active at logic zero for

any address in the range $9000 to $9FFF. It was tied

to CSl, the active-low chip select. If CS0 is tied to

+ 5V, then the registers on the 6551 are selected by

any address of the form S9XX0 to $9XX3 where

XX is a "don't care" number. Thus, in the pro

grams you will find the four 6551 registers selected

by addresses $9400 to $9403. If you have a SYM-1

you can make use of device select DS18. If you have

an Apple you must provide your own decoding cir

cuitry. The reason lies in the fact that the device

select pulses generated by the Apple for the

peripheral cards have been logically ANDED with

0(1, and consequently they do not become active early

enough in either the READ or WRITE cycles to

work with 6500 family devices. For a discussion of

address decoding see De Jong's in book. The circuits

are generally quite simple. In the case of the Apple, I

suggest trying an inverter and a 74133 to generate a

device pulse for say $C08X, and perhaps a 74LS245

as a data bus buffer. Try an inverted 0, to replace

02. My familiarity with the PET does not justify sug

gesting any circuits, but I am sure the 6551 can be

interfaced to a PET.

We turn next to the signals on the right-hand

side of the 6551 as it is shown in Figure 1. The RXC

input to the 6551 is the easiest to explain because it

is not used in this application. The remaining pins

have labels that are almost identical to the RS-232C

designations. In fact, the only one that is different is

the DCD which is simply CD (Carrier Detect) in

RS-232C lingo. Again, refer to references (2) and (3)

for a more complete explanation of the RS-232C in

terface.

Although the signal designations on the 6551

ACIA are almost identical to the RS-232C labels, the

signal levels are not, and some arrangement must be

made to transform the TTL levels of the 6551 to the

RS-232C signal levels. We chose to use integrated

circuits designed expressly for that task, namely the

1488 and the 1489 line driver and line receiver. Note

that the 1488 requires a positive and negative supply

voltage as well as ground. Also, the RS-232C ground

(pin 7 on the DB-225 connector) should have the

same ground as the 1488 and the 1489. The connec

tions in Figure 1 that are found on the right-hand

side of the figure made up a rather complete RS-

232C serial interface that may be used to interface to

a variety of peripheral devices. Furthermore, the fact

that the data format and Baud rate of the 6551 are

under the programmer's control makes this an ex

tremely flexible RS-232C interface.

Since computer communication by telephone is

the subject of this article, a modem is required.

There are a variety of modems with RS-232C inter

faces on the market and we do not wish to make any

recommendations about them. I purchased a Nova

tion Cat because that appears to be one of the more

popular devices. Skyles Electric Works and other

advertisers in COMPUTE! offer modems for sale. In

any case, my Novation Cat requires the signals

designated in Figure 1 in addition to the signal

ground. Other modems may require the DTR and

RTS signals so we have shown the correct TTL-to-

RS-232C interface in the event you may need these

signals.

This completes our description of the circuit and

we turn next to a simple program that is supposed to

allow communication to take place using the 6551

ACIA.

III. A Simple Communications Program

A program that was designed to allow two people to

communicate over telephone lines with their com

puters is given in Listing 1 and a flowchart is shown

in Figure 2. This program is very simple and very

slow, and it is offered here merely as a way to test

the circuit, the program, and the modem. Eventual

ly, one would want to construct more elaborate

routines to transfer information quickly. Our interest

here is in experimenting for the sake of learning.

Hence there is no necessity for encryption devices,

bells, whistles or even parity checks.

Here is how it is supposed to work. The caller

loads the program and places his modem in the

originate mode with full-duplex operation selected.

He loads the indirect jump location with the vector

$0F13 so that after the program is begun, his program

will go to the transmit loop,

He makes the telephone call to an anxiously

awaiting friend who also has this interface and this

program operating. The friend has loaded the in

direct jump location at $0000 and $0001 with the

vector $0F26 (remember, $26 goes in $0000 and

$01'" goes in $0001). The friend has also placed his

modem in the answer mode with full-duplex opera

tion selected. After an informal chat, both friends

put their modems into action by placing the handset

into the muffs (assuming acoustic modems). The

originator begins to type a message.

He ends his part of the message with an 'EOT'

character (Control D on your keyboard). While he is

transmitting, the friend's program echoes the

message back to the originator where it is read and

printed by the computer. It's nice to see what you

have said, and to know that it got where it was going

with no mistakes. When an 'EOT' character is sent,

it automatically transfers the originator's program to

the receive loop and the receiver's program to the

send loop, giving him a chance to retaliate. Having

made no visible symbol to indicate when this

changeover takes place, may I suggest sending a
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The chip select pins must be controlled by the 
address decoding circuitry in your microcomputer 
system, or else you must add your own address 
decoding circuitry to produce the chip select pulses. 
Since I have an AIM 65 system, I used one of the 
device selects available on the expansion connector, 
namely DS9. This signal is active at logic zero for 
any address in the range $9000 to $9FFF. It was tied 
to CS 1, the active-low chip select. If CS0 is tied to 
+ 5 V , then the registers on the 655 1 are selected by 

any address of the form $9XXO to $9XX3 where 
XX is a "don't care" number. Thus, in the pro
grams you will find the four 6551 registers selected 
by addresses $9400 to $9403. If you have a SYM- l 
you can make use of dev ice select DS 18. If you have 
an Apple you must provide your own decoding cir
cuitry. The reaso n lies in the fact that the device 
select pulses generated by the Apple for the 
peripheral cards have been logicall y ANDED with 
00 , and consequent ly they do not become act ive early 
enough in either the READ or WRITE cycles to 
work with 6500 family devices. For a di scussion of 
address decoding see De J ong's ( Il book. The circuits 
are generally quite simple. In the case of the Apple, I 
suggest trying an invener a nd a 74133 to gene rate a 
device pulse for say $C08X, and perhaps a 74LS245 
as a data bus buffer. Try an inverted 0, to replace 
0, . My familiarity with the PET does not justify sug
gesting any circuits, but I am sure the 6551 can be 
interfaced to a PET. 

We turn next to th e signals on the right-hand 
side of the 655 1 as it is shown in Figure 1. The RXC 
input to the 6551 is the easiest to explain because it 
is not used in this application. The remaining pins 
have labels that are almost identical to the RS-2 32C 
designations . In fact, the on ly one that is different is 
the 1JCi5 which is simply CD (Carrier Detect) in 
RS-232C lingo. Again, refer to references (2) and (3) 
for a more complete explanation of the RS-232C in
terface. 

Although the signal designations on the 6551 
ACIA are almost identical to the RS-2 32C label s, the 
signal levels are nOl, and some arrangement must be 
made to tran sform the TTL levels of the 6551 to the 
RS-232C signal levels. We chose to use integrated 
circuits designed expressly for that task, namel y the 
1488 and the 1489 line driver and line receiver. Note 
that the 1488 requires a positive and negative supply 
voltage as well as ground. Al so, the RS-232C ground 
(pin 7 on the DB-225 connector) should have the 
same ground as the 1488 a nd the 1489. The connec
tions in Figure 1 that are found on the right-hand 
side of the figure made up a rather complete RS-
232C serial interface that may be used to interface to 
a variety of peripheral devices. Furthermore, the fact 
that the data format and Baud rate of the 6551 are 
under the programmer's control makes this an ex
tremely flexibl e RS-232C interface. 

Since computer communication by telephone is 

the subject of thi s article, a modem is required. 
There are a variety of modems with RS-232C inter
faces on the market and we do not wish to make any 
reco mmendation s about them . I purchased a Nova
tion Cat because that appears to be one of the more 
popular dev ices. Skyles Electric Works and other 
advertisers in COMPUTE I offer modems for sale. In 
any case, my Novation Cat requires the signals 
designated in Figure 1 in addit ion to the signal 
ground. Other modems may require the DTR and 
RTS signals so we have shown the correct TTL-to
RS-232C interface in th e event you may need these 
signals . 

This completes our description of the circuit and 
we turn next to a simple program that is supposed to 
allow communication to take place using the 655 1 
ACIA. 

III. A Simple Communications Program 
A program that was designed to allow two people to 
communicate over telephone lines with their co m
puters is given in Listing 1 and a fl owchart is shown 
in Figure 2. This program is very si mple and very 
slow , and it is offered here merely as a way to test 
the circu it , the program, and the modem. Eventual
Iy, one would want to co nstruct more elaborate 
routines to transfer information quickl y. O ur in terest 
here is in experimenting for the sa ke of learning. 
H ence there is no necess ity for encryption devices, 
bell s, wh istl es or even parit y checks. 

Here is how it is supposed to work. The caller 
loads the program and pl aces hi s modem in the 
originate mode with full-duplex operation selected. 
He loads the indirect jump locat ion with th e vector 
$O F1 3 so that after the program is begun, his program 
will go to the transmit loop. 

He makes the telephone call to an anxiously 
awaiting friend who also has this interface and this 
program operating. The fri end has loaded the in
direct jump locat ion a t $0000 and SOOOI wit h the 
vector SOF26 (remember , $26 goes in SOOOO and 
SOF goes in $000 1). The friend has also placed hi s 
modem in the answer mode with full-duplex opera
tion selected. After an informal chat, both friends 
put their modems into action by placing the handset 
into the muffs (assuming acoustic modems). The 
originator begins to type a message. 

H e ends his part of the message with an 'EOT' 
character (Control D on your keyboard). While he is 
tran smitti ng , the friend's program echoes the 
message back to the originator where it is read and 
printed by the computer. It 's nice to see what you 
have said , and to know that it got where it was going 
with no mistakes. When an 'EOT' character is sent, 
it automatically tran sfers the originator's program to 
the receive loop and the receiver's program to the 
send loop , giving him a chance to retaliate. Having 
made no visible symbol to indicate when this 
changeover takes place, may I suggest sending a 
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PRICES

DUAL SERIAL CARD-1.

All functions of two

independent serial

cards on one board-plus

more. Provides Apple II01 users

with two simultaneous asynchro

nous serial channels. DSC-1 appears

as two separate logical serial cards to

the Apple ll(1). Fully software

compatible with all Apple ll's[1) and
Microsoft software. 2716 EPROM

used for easy driver modification. In

addition, the second serial channel

supports these extra features:

• Strapable DCE/DTE. • Secondary

RS-232 handshake functions (DCD,

DTR, DSR) • Strapable logical slot

location and hardware looks like it's another

slot. Order: PP-DSC-1 @ S189.00 each.

DUAL SERIAL/PARALLEL CARD-1. As with the Dual Serial Card-1

(above), the Dual Serial/Parallel-1 provides Apple users with simultaneous

use of one full serial port and one parallel port. Both ports strapable for

any Apple peripheral slot. Fully compatible with all Apple and Softcard

(CP/M) software. Drivers for serial interface and Centronics parallel

interface are contained in modifiable industry standard EPROM. Serial

port is configured like DSC-1. Order: PP-DSP-1 @ S189.00 each.

MEMORY EXPANSION MODULE-1. Expand yourApple !l">to afull64K

RAM system with highest quality 16K dynamic RAMS. Fully buffered to

provide reliable operation - even with fully loaded Apples. Total compati

bility with Microsoft Softcard(2|/CP/M|3) and all Apple software. Supplied

complete with installation instructions and test program.

Order: PP-MEM-1 @ $149.50 each.

PASCAL MT+ MEM-1. A modular native Z-80 code Pascal compiler.

ISO standard. Includes a MEM-1 (detailed above). Have a full Pascal

compiler at half the Apple price. Requires a Microsoft Softcard121 and two

disk drives. Note that the Pascal MT-f alone is normally S250.00.

Order: PP-PMT-1 @ S299.00 each.

16K RAM ADD-ON KITS. For TRS-80 and Apple ll(1). Eight (8) full-

specification industry standard 16K RAMS. These are not seconds.

Order: PP-RAK-16 @ S29.00 each.

Aff Prometheus boards are completely tested and burned-in prior to shipment.

One-year warranty covers parts and labor. MONEY BACK GUARANTEE: Order

now without risk. Boards may be returned, in good condition, alter up to 10 days

of trial for a full and prompt cash refund. California: add 6% tax; BART Counties,

6'/2%. Orders under S150, add S3.00 postage, for handling charge.

Freight allowed on orders over $150. Dealer inquiries invited.

Quantity discounts available.

~ PROMETHEUS
PROMETHEUS PRODUCTS INCORPORATED

4509 Thompson Ci. • Fremont, CA 94538 • (415)791-0266

Registered Trade Marks: (1) Apple Computers. Inc. (2) Microsoft Consumer Products (3) Digital Research. Inc.
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independent serial 
cards on one board - plus 

more. Provides Apple 11(1) users 
with two simultaneous asynchro

nous serial channels. DSC-1 appears 
as two separate logical serial cards to 
the Apple 11(11 Fully soltware 
compatible with all Apple irS(l1 and 
Microsoft soltware. 2716 EPROM 
used lor easy driver modification. In 
addition, the second serial channel 1.-.., .. , 
supports these extra features: 
• Sirapable DCE/ DTE. • Secondary 
RS-232 handshake functions (DCD, 
DTR, DSR) • Strapable logical slot 
location and hardware looks like it's another 
slot. Order: PP-DSC-l @ S189.00 each. 

DUAL SERIAL/PARALLEL CARD-l. As with the Dual Serial Card-1 
(above), the Dual SeriallParallel-1 provides Apple users with simultaneous 
use of one full serial port and one para, lei port. Both ports strapable for 
any Apple peripheral slot. Fully compatible with all Apple and Softcard 
(CP/ M) soltware. Drivers for serial interface and Centronics parallel 
interface are contained in modifiable industry standard EPROM. Serial' 
port is configured like DSC-1. Order: PP-DSP-l @ S189.00 each. 

MEMORY EXPANSION MODULE-l . Expand your Apple lI (l1 to a full64K 
RAM system with highest quality 16K dynamic RAMS. Fully buffered to 
provide reliable operation - even with fully loaded Apples. Total compati
bility with Microsoft Softcard(2)/CP/M(3) and all Apple software. Supplied 
complete with installation instnuctions and test program. 

Order: PP-MEM-l @ S149.50 each. 
PASCAL MT+ MEM-l . A modular native Z-80 code Pascal oompi ler. 
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compi ler at half the Apple price. Requires a Microsoft Softcard(2) and two 
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Listing 1. An Experimental Communications Routine.

SOFOO A9 OB START LDA #SOB

0F02 8D 02 94 STA CMNDRG

0F05 A9 13 LDA #$13

0F07 8D 03 94 STA CNTRG

OFOA 78 SEI

OFOB D8 CLD

OFOC EA NOP

OFOD AD 01 94 LDA STATUS

0F10 6C 00 00 JMP (THERE)

0F13 20 3C E9 TXLOOP JSR KYBD

0F16 20 FO OF JSR TXMIT

0F19 C9 04 CMP #'EOT'

0F1B FO 09 BEQ RXLOOP

0F1D 20 EO OF JSR RCVDAT

0F20 20 7A E9 JSR OUTPUT

0F23 18 CLC

0F24 90 ED BCC TXLOOP

0F26 20 EO OF RXLOOP JSR RCVDAT

0F29 C9 04 CMP #'EOT'

0F2B FO E6 BEQ TXLOOP

0F2D 20 FO OF JSR TXMIT

0F30 20 7A E9 JSR OUTPUT

0F33 18 CLC

0F34 90 FO BCC RXLOOP

Subroutines

0FE0AD0I94 RCVDAT LDA STATUS

Initialize the 6551 by loading the

command

register (see 6551 spec sheet for

details).

Load the control register for 8-bit

word

length and Baud rate of 110.

Prevent interrupts.

Clear decimal mode.

A mistake of mine.

Clear any interrupts on the 6551.

Jump to transmit loop to transmit,

receive

loop to receive. Get a character

from the

keyboard read routine. Send it to

the 6551

transmit subroutine. If an "End of

Transmission"

(Control D) is sent, branch to

receive loop.

Get the echo from the receive

subroutine.

Output it to your own printer to see

what you

sent. Force a jump back to

TXLOOP

and get another character to send.

Wait for a character to be sent.

Is he finished with his transmis

sion?

Yes, then go to transmit loop.

Echo the character that was sent.

Output the character to your

printer.

Force a jump back to RXLOOP

and get another character when it is

sent.

0FE3 29 08

0FE5 F0 F9

0FE7 AD 00 94

0FEA 60

OFFO 48 TXMIT

0FF1 AD 01 94 WAIT

0FF4 29 10

0FF6 F0 F9

0FF8 68

0FF9 8D 00 94

OFFC 60

AND #$08

BEQ RCVDAT

LDA RCVRG

RTS

PHA

LDA STATUS

AND #$10

BEQ WAIT

PLA

STA TMTRG

RTS

Read the status register to sec if a

word

has been received, otherwise wait

for one.

Get the word from the receiver

register.

Return to the calling program.

Save the accumulator temporarily

Is the transmitter register empty?

No. Wait until it is.

Get the character from the stack.

Store it in the 6551 transmit

register.

Return to the calling program.

t( III 11

TRAJ

SUBRt

PHI".

WITH I

SCWI

r with

IMfi

ni.st

1 I]

I II1 [

inwt

Figure 2. Flowchart of the

Transmit/Receive Program. See text

for details.

question mark, or perhaps there is some CB lingo

that suggests it is the other person's turn to talk. If

all else fails, pick up the handset and holler

something. Do not change your modem from its

original answer or originate mode.

So back and forth the conversation goes. Once

you have the transmit option in your hands nothing

can stop you from talking until you send an 'EOT'

and give your friend a chance to say something.

Clearly, the program lacks a certain elegance (it may

not even work, in which case it lacks a whole lot of

elegance), but maybe it will get some fun started. By

the way, the originator of the phone call usually gets

the phone bill.

Study the flowchart and the program listing.

The program begins by intitializing the 6551. An

eight-bit word (TTY compatible) is used, with the

parity check disabled, and one stop bit is sent. The

Baud rate chosen here is 110, but it should be possi

ble to go to 300 Baud. Both participants must have
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Listing 1. An Experimental Communications Routine . 
SOFOO A9 OB START LOA #SOB Initialize the 6551 by loading the 

OF02 8D 02 94 

OF05 A9 13 

OF07 8D 03 94 
OFOA 78 
OFOB D8 
OFOC EA 
OFOD AD 0194 
OFIO 6C 0000 

command 
STA CMNDRG register (sec 6551 spec sheet for 

details). 
LDA #513 Load the control register for 8·bit 

word 
STA eNTRG length and Baud rate of 110. 
SEI Prevent interrupts. 
CLD Clear decimal mode. 
NOP A mistake of minco 
LDA STATUS Clear any interrupts on the 6551. 
JMP (THERE) Jump to transmit loop to transmit , 

receive 
OF13 20 3C E9 TXLOOP jSR KYBD loop to receive . Get a character 

from the 
OF16 20 FO OF 

OF19 C9 04 

OFIB FO 09 

OFlD 20 EO OF 

OF20 20 7A E9 

OF23 18 

OF24 90 ED 
OF26 20 EO OF 
OF29 C9 04 

OF2B FO E6 
OF2D 20 FO OF 
0F30 20 7A E9 

0F33 18 
OF34 90 FO 

Subroutines 
OFEO AD 01 94 

OFE3 29 08 

OFE5 FO F9 
OFE7 AD 00 94 

OFEA 60 
OFFO 48 
OFFI AD 0194 
OFF4 29 10 
OFF6 FO F9 
OFF868 
OFF9 8D 00 94 

OFFC 60 

jSR TXMIT keyboard read routine . Send it to 
the 6551 

eMP It 'EOT' transmit subroutine. If an " End of 
Tran smission " 

BEQ RXLOOP (Control D) is sent, branch to 
receive loop. 

jSR RCVDAT Get the echo from the receive 
subroutine. 

jSR OUTPUT Output it to your own printer to sec 
what you 

CLC sent. Force a jump back to 
TXLOOP 

BCC TXLOOP and get another character to send. 
RXLOOP JSR RCVDAT Wait for a character to be sent. 

RCYDAT 

TXMIT 
WAIT 

CMP #'EOT' Is he finished with his transmis-
sion ? 

BEQ TXLOOP Yes, then go to transmit loop. 
JSR TXMIT Echo the character that was sent. 
JSR OUTPUT Output the character to your 

CLC 
BCC RXLOOP 

LDA STATUS 

AND #S08 

BEQRCYDAT 
LDA RCYRG 

RTS 
PHA 
LDA STATUS 
AND #SIO 
BEQ WAIT 
PLA 
STA TMTRG 

RTS 

printer. 
Force a jump back to RXLOOP 
and get another character when it is 
sent. 

Read the status regi ster to see if a 
word 
has been received , otherwise wait 
for one. 

Get the word from the rece iver 
regi ster . 
Return to the call ing program. 
Save the accumulator temporaril y 
Is the transmitter register empty? 
No . Wait until it is. 

Get the character from the stack . 
Store it in the 6551 transm it 
register . 
Return to the calling program. 

March. 1981. Issue 10. 
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Figure 2. Flowchart of the 
Transmit/Receive Program. See text 
for details. 

question mark , or perh aps there is some C B lingo 
that suggests it is the other person 's turn to talk . If 
all else fails , pick up the handset and holler 
something. Do not change your modem from its 
o rigin al answer or originate mode. 

not even work , in which case it lacks a whole lot of 
elegance), but maybe it will get some fu n start ed . By 
the way , the originator of the phone call usually gets 
the phone bill. 

So back and forth the conversation goes. Once 
you have the transmi t opt ion in your hands nothin g 
can stop you from talking until you send an 'EaT' 
and give yo ur fri end a chance to say something. 
Clearly, the program lacks a certain elegance (it may 

Study the nowcha rt and the program li sting. 
The program begins by intiti ali zing the 6551. An 
eight -bit word (TTY co mpatible) is used, with the 
parity check di sabled, and one stop bit is sent. The 
Baud rate chosen here is 110 , but it should be possi
ble to go to 300 Baud. Both participants m ust have 
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the same rate. Next, the program jumps to either the

receive loop or the transmit loop depending on the

vector loaded into $0000 and $0001. This was a

crude way to start, but it should work.

In the transmit loop the program first waits for

an input from a keyboard read routine. The address

in the program belongs to an AIM 65 monitor

subroutine that returns the ASCII representation of

the depressed key in the accumulator. This character

is sent by calling the transmit subroutine which loads

the 6551 transmit register with the character. The

6551 takes over and sends the character. The pro

gram then waits for the character to be echoed from

the other telephone and computer. The echoed

character is printed to make sure that what was sent

was actually received. Then control returns to the

keyboard subroutine to wait for the next character to

be sent.

In the receive loop the program jumps to the

receive subroutine that watches the 6551 until a

character is in the receive data register. If this

character is an 'EOT' then control goes back to the

transmit loop and you may begin transmitting.

Otherwise the received character is immediately

echoed back to the sender and also printed with your

OUTPUT routine. Again, the address of the OUT

PUT routine in Listing 1 belongs to an AIM 65

subroutine. Both the KYBD and OUTPUT

subroutines must be supplied by the user's monitor

or the user himself, otherwise the program in Listing

1 is complete.

While in the transmit loop, the selection of the

'EOT' character by the sender will automatically

transfer control out of the transmit loop into the

receive loop. Note again that no bells or whistles

have been programmed to occur when you send an

'EOT' character, so if you are transmitting you bet

ter let your friend know you are passing control of

the system to him.

So hopefully all this will work. If it doesn't you

have only me to blame, and I will not assume the

cost of your labor or your equipment to conduct this

experiment. Perhaps it would be best if you waited

until someone else tried it; think it over before you

take the plunge.

Besides, my next project is to launch a 6502

Communications Satellite using dynamite in my back

yard and you may want to save your money to buy

shares in that enterprise.
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the same rate. Next, the program jumps to either the 
receive loop or the transmit loop depending on the 
veClOr loaded inlO $0000 and $0001. This was a 
crude way to start, but it should work. 

In the transmit loop the program first waits for 
an input from a keyboard read routine. The address 
in the program belongs to an AIM 65 monitor 
subroutine that returns the ASCII representation of 
the depressed key in the accumulator. This character 
is sent by calling the transmit subroutine which loads 
the 6551 transmit register with the character. The 
6551 takes over and sends the character. The pro
gram then waits for the character to be echoed from 
the other telephone and computer. The echoed 
character is printed to make sure that what was sent 
was actually received. Then control returns to the 
keyboard subroutine to wait for the next character to 
be sent. 

In the receive loop the program jumps to the 
receive subroutine that watches the 6551 until a 
character is in the rece ive data register. If thi s 
character is an 'EaT' then control goes back lo the 
transmit loop and you may begin transmitting. 
Otherwise the received character is immedi ately 
echoed back to the sender and also printed with your 
OUTPUT routine. Again, the address of the OUT
PUT routine in Listing 1 belongs to an AIM 65 
subroutine . Both the KYBD and OUTPUT 
subroutines must be supplied by the user' s monitor 
or the user himself, otherwise the program in Listing 
1 is complete. 

While in the transmit loop , the selection of the 
o EaT' character by (he sender will autom a ti call y 
transfer co ntrol out of the transmit loop inlO the 
receive loop. Note again that no bell s or whi st les 
have been programmed to occur when you send an 
'EOT' character, so if you are transmitting you bet
ter let your friend know you are passing con trol of 
the system to him. 

So hopefully all this will work. If it doesn ' t you 
have on ly me to bl ame , and I will not assume the 
cost of your labor or your equ ipment lo conduct this 
experiment. Perhaps it would be best if yo u waited 
until someone else tried it ; think it over before you 
take the plunge. 

Bes ides, my next project is lo launch a 6502 
Communications Satellite using dyn amite in my back 
yard and you may want lo save your money to buy 
shares in that enterprise. 
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Microcomputer Measurement And

Control For PET,APPLE,KIM and AIM65

The world we live in is full of variables we want to

measure. These include weight, temperature, pressure,

humidity, speed and fluid level. These variables are

continuous and their values may be represented by a
voltage. This voltage is the analog of the physical

variable. A device which converts a physical,

mechanical or chemical quantity 10 a voltage is called

a sensor.

Computers do not understand voltages: They

understand bits. Bits are digital signals. A device

which converts voltages to bits is an analog-to-digital

converter. Our AIM 16 (Analog Input Module) is a 16

input analog-to-digital converter.

The goal of Connecticut microcomputer in

designing the uMAC SYSTEMS is to produce easy to

use, low cost data acquisition and control modules for

small computers. These acquisition and control

modules will include digital input sensing (e.g.

switches), analog input sensing (e.g. temperature,

humidity), digital output control (e.g. lamps, motors,

alarms), and analog output control (e.g. X-Y plotters,

or oscilloscopes).

Connectors
The AIM 16 requires connections to its input port

(analog inputs) and its output port (computer inter
face). The ICON (Input CONnector) is a 20 pin,

solder eyelet, edge connector for connecting inputs to

each of the AIM16's 16 channels. The OCON (Output

CONnector) is a 20 pin, solder eyelet edge connector

for connecting the computer's input and output ports

to the A1M16.

The MANM0D1 (MANifold MODule) replaces

the ICON. It has screw terminals and barrier strips for
all 16 inputs for connecting pots, joysticks, voltage

sources, etc.

CABLE A24 (24 inch interconnect cable) has an

interface connector on one end and an OCON

equivalent on the other. This cable provides connec

tions between the uMACSYSTEMS computer inter

faces and the AIM 16 or XPANDR1 and between the

XPANDRl and up to eight AIM 16s.

Analog Input Module .
The AIM 16 is a 16 channel analog to digital converter

designed to work with most microcomputers. The

AIM 16 is connected to the host computer through the

computer's 8 bit input port and 8 bit output port, or

through one of the uMAC SYSTEMS special inter

faces.

The input voltage range is 0 to 5.12 volts. The in

put voltage is converted to a count between 0 and 255

(00 and FF hex). Resolution is 20 millivolts per count.

Accuracy is 0.5To ± 1 bit. Conversion time is less

than 100 microseconds per channel. All 16 channels

can be scanned in less than 1.5 milliseconds.

Power requirements arc 12 volts DC at 60 ma.

POWl
The P0W1 is the power module for the AIM16. One

POWl supplies enough power for one A1M16, one

MANMOD1, sixteen sensors, one XPANDRi and one

computer interface. The POWl comes in an American

version (POWla) for 110 VAC and in a European ver

sion < POWle) for 230 VAC.

This module provides two temperature probes for use

by the AIM16. This module should be used with the

MANMOD1 for ease of hookup. The MANMOD1

will support up to 16 probes (eight TEMPSENS

modules). Resolution for each probe is 1°F.

Remote Controller-

Clock and Calendar

AN INEXPENSIVE CONTROL

SOLUTION FOR

HOME SECURITY • ENERGY CON

SERVATION • GREENHOUSES

• ENVIRONMENTAL CONTROL

• INDUSTRIAL CONTROL

• LABORATORIES

SUPER X-10 MOD SPECS
1. Remote controller

Controls up to 256 different remote devices by sen

ding signals over the house wiring to remote

modules. Uses BSR remote modules available all

over the USA (Sears, Radio Shack, etc.). Does not

require BSR control module. Docs not use sonic

link.

2. Clock/calendar

Time of day - hours, minutes, seconds

Date - month, day - automatically corrects for

28,29,30 and 31 day months. Day of the week.

3. Digital input/outputs

8 inputs - TTL levels or switch closures.

Can be used as a trigger for a stored

sequence.

8 outputs - TTL levels

Power supply included 110VAC only.

XPANDRl
The XPANDRl allows up to eight Input/Output

modules to be connected to a computer at one time.

The XPANDRl is connected to (he computer in place

of the AIM16 or X10 MOD. Up to eight AlM16s or

seven Aim 16s and one X10 MOD are then connected

to each of the eight ports provided using a CABLE
A24 for each module.

For your convenience the A1M16 and the X10 MOD come as part of a number of
set5 The minimum configuration for a usable system is the A1M16 Starter Set 1
which includes one AIM16, one POWl, one ICON and one OCON. The AIM16
Starter Set 2 includes a MANMODl in place of the ICON. The minimum configura
tion for a usable system is the X10 MOD Starter Set which includes one X10 MOD,

one ICON and one OCON. These sets require that you have a hardware knowledge

of your computer and of computer interfacing.

For simple plug compatible systems we also offer computer interfaces and sets

for many computers.

A1M16 H9.00
SUPER X10 MOD (110 VAC only) 249.00

POWla (POWer module-l 10 VAC) 14.95

POWle (POWer module-230 VAC) 24.95

ICON (Input CONnector) 9-95

OCON (Output CONnector) 9.95

MANMODl (MANifold MODule) 59.95

CABLE A24 (24 inch interconnect

cable) »-M
XPANDRl (allows up to 8 Input or

Output modules to be connected to a

computer at onetime) 59.95
TEMPSENS2P1 (two temperature probes,

-10°F to 160°F) 69-95
L1GHTSENS1 PI (light level probe) 89.95

The following sets include one AIM16,
one POWl, one OCON and one ICON.

A1M16 Starter Set la(110 VAC) 189.00

AIM16 Starter Set le (230 VAC) 199.00

All prices and specifi cat ions subject lo change wiihoui
notice. Our 30-day money back guarantee applies.

The following sets include one A1MI6,

one POWl, one OCON and one MANMODI.

AIM16 Starter Set 2a (110 VAC) 239.00

AIM16 Starter Set 2e (230 VAC) 249.00

The following modules plug into their respective

computers and, when used with a CABLE A24,

eliminate the need for custom wiring of the computer

interface.

PETMOD (Commodore PET) 49.95

KIMMOD (K1M,SYM) 39.95

APMOD (APPLE II) 59.95

TRS-80 MOD (Radio Shack TRS-80) 59.95

AIM65MOD(A1M65) 39.95

The following sets include one AIM16, one POWl, one

MANMODl, one CABLE A24 and one computer inter

face module

PETSETIa (Commodore PET -

110VAC) 295.00

PETSETlc (Commodore PET -

230 VAC) 305.00

KlMSRTla (K1M.SYM.AIM65 -

110 VAC) 285.00

KIMSETle (KIM,SYM,AIM65 -

230 VAC) 295.00

APSETla(APPLEII-llOVAC) 295.00

APSETle(APPLE 11 - 230 VAC) 305.00

TRS-80 SETla (Radio Shack TRS-80 -

110 VAC) 295.00

TRS-80 SETle(Radio Shack TRS-80 -

230 VAC) 305.00
A1M65 SETla(AIM65-l 10 VAC) 285.00

AIM65 SETle(AIM65-23O VAC) 295.00

The following sets include one X10 MOD, one

CABLE A24, one ICON and one computer interface

module.

PETSin7<Commodore PET) 295.00

K1MSET2(KIM,SYM) 285.00

APSET2(APPLE II) 295.00

TRS-80 SET2 (Radio Shack TRS-80) 295.00

AIM65 SET2 (AIM65) 285.00

SUPER X10 MOD/XPANDR1 SET2 (if you already

have a SET1) 295.00

Microcomputer Measurement And 
Control For PET ,APPLE,KIM and AIM65 
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Th~ world we: [h'c in is full o f variables we want to 
measure. These include weight, u:mperature, pressure, 
humidity. s~ed and fluid level. These variables aTe 
continuous and their ,'alues may be represented by a 
voltage. This voltage is the analog of Ihe physical 
variable. A dC\'ice which converts a physical . 
mechanical or chemical quantity to a ,'ohage is called 
a sensor. 

Computers do not understand vollages: They 
understand bilS. Bits are digital signals. A device 
which convert s voltages to bils is an analog-lo·digital 
converter. Our A IM 16 (Analog Input Module) is a 16 
input analog-Io·digital convener. 

The goal of Connecticut microComputer in 
designing the uMAC SYSTEMS is to produce easy to 
usc, low cost data acquisit ion and control modules for 
small computers. These acquisi tion and control 
modules will include digital input sensing (e .g. 
switches), analog input sensing (e.g. temperature, 
humidit y) , digi tal o utput cont rol (e.g. lamps, motors. 
alarms), and analog out put control (e.g. X-V ploners, 
or oscilloscopes). 

Connectors 
The A IM 16 requires connections to its input pon 
(analog inputs) and its OUtput port (computer inter· 
face). The ICON (Input CONnector) is a 20 pin, 
solder eyelet, edge connector for connecting inputs to 
each of the AIM 16's 16 chan nels. The OCON (Output 
CONnector) is a 20 pin. solder eyelet edge connc:aor 
fot connecting the computer 's input and output ports 
10 the AIM 16. 

The MANMODI (MANifold MODule) replaces 
the ICON . It has screw terminals and barrier strips for 
all 16 inputs for connecting pOts. joysticks, voltage 
sources, elc. 

CABLE A24 (24 inch interconnect cable) has an 
interface connector on one end and an OCON 
equivalenl on Ihe other. This cable provides connec· 
tions between the uMACSYST EMS computer inter· 
faces and the A IM 16 or X PANDRI and between the 
XPAN DRI and up to eight AIM 16s. 

Analog Input Module • 
The A IM 16 is a 16 channel analog to digital conVerter 
designed to wo rk with mOSt microcomputers. The 
A IM 16 is connected to the host computer through the 
computer 's 8 bit input port and 8 bit output port, or 
through one of the uMAC SYSTEMS special inler' 
faces. 

The input \'oltage range is 0 to 5.12 volts. The in· 
put \'oltage is con\'erted to a count between 0 and 255 
(00 and FF hex). Resolution is 20 millivolts per count. 
Accuracy is O.H·o ± 1 bit. Con\'crsioll time is less 
than 100 microseconds per channel. All 16 chan nels 
can be scanned in less than 1.5 milliseconds. 

Power requirements are 12 \'0115 DC at 60 rna. 

POWl 
The POWI is the power module for the A IMI6. One 
POWI supplie~ enough power for one AIMI6, one 
MANMODI. sixteen sensors, one XPAND RI and one 
computer interface. The PO WI comes in an American 
version (POWln) for 110 VAC and in a EUropean ver· 
sion (POW le) for 230 VAC. 

This module provides two temperalUre probes for use 
by the AI1I-'116. This module should be used wilh the 
MANMODI for ease of hook up. The MANMOD I 
will support up to 16 probes (eight TEM PSENS 
modu les). Resolution for each probe is 1°F. 

Remote Controller
Clock and Calendar 

AN INEXPENSIVE CONTROL 
SOLUTION FOR 

HOME SECURITY· ENERGY CON
SERVAT ION · GREEN HOUSES 
• ENVIRONMENTAL CONTROL 
• INDUSTRIAL CONTROL 
• LABORATORIES 

SUPER X-tO M OD SPECS 
I . Remote controller 

Controls up to 256 d ifferent remote devices by ~n· 
ding signals over the house wiri ng to remote 
mod ules. Uses BSR remote mod ules available all 
o \'er the USA (Scars, Radio Shack. etc.). Does not 
require BSR control module. Docs not use sonic 
link. 

2. Oock/ calendar 
Time of day. hours , minutes, seconds 
Date - month. da)' . automatically corn~~ts for 
28.29,30 and 31 day months . Da)' of the week . 

3. Digi tal input/outputs 
8 inputs· TTL levels or switch closures. 

Can be used as a Irigger for a stored 
~quence. 

8 o utputs · TTL le\'els 
Po ..... er supply included I JOVAC only. 

XPANDRl 
The X PANDRI allows up to eiglll Input / Output 
modules to be connected \0 a computer at one time. 
The XPANDRI is connected to th e computer in place 
of the AI~·11 6 or X IO MOD. Up to eight AIMI6s or 
seven Aim 16s and o ne XIO MOD are then connected 
to each of the eight ports provided using a CABLE 
A24 for each module. 

For your conven ience the A IM 16 and the XIO r-,'IOD come as part of a number of 
sets. The minimum configuralion for a usable system is the AIMI6 Starter Set I 
which includes one AIMI6, one POW I, one ICON and one OeON. The AIMI6 
Starter Set 2 includes a MA NMOD I in place o f the ICON. The minimum configura· 
tion for a usable system is the XIO MOD Starter Set which includes one X 10 MO D, 

o ne ICON nnd one O CON. Thesc SCIS require thaI you have a hard ..... are knowledge 
of your computer and o f computer interfacing. 

A1MI6 ......... . 
SU PER XIO 1\.-100 (110 VAC o nly) 
POW la (POWer module· I 10 VAC). 
POWle (POWer module·230 VAC) . 
ICON (Input CONnector) .. . 
OCON (Output CONnector} . ..... . 

. . 179.00 
.. .. 249.00 

...... 14.95 
..... 24.95 
.. .. .. 9.95 

.. . .... 9.95 

.... . . 59.95 MANMODI (MANifold MODule) .. 
CA BLE A24 (24 inch interconnect 
cable) ....... . 19.95 
XPANDR I (allows up to 8 Input or 
Output modules to be connccted to a 
computer at one time) .. 
TEMPSENS2PI (t ..... o temperat ure probes. 
· IO'Fto 16O"F) .. 

... 59.95 

LlG HTSENS I PI (light le\'el probe) ....... . 
. 69.95 
. 89.95 

The followin g sets include one A IMI6, 
one POW I, one OCON and one ICON. 
A IMI6StanerSet la( I IOVA C) .. 
AIMI 6St arterSt'tle(230VAC) ... 

.. .. 189.00 
. .. 199.00 

Al l prices and 5pccineations $ubjea 10 change .... ithOul 
nOllee. OUf JO.day money back guaranlec applies. 

For simple plug com pat ible systems we also offer compuler interfaces and sets 
fo r man y computers. 

The follo ..... ing sets include one AIM I6, 
one POW I, one oeON and o ne MANMOD I. 
A IM 16 Starter Set 2a (110 VAC). . ........ 239.00 
AIM 16 Slarter Set 2e (230 VAC) .. ... ........ .. 149.00 

The following modules plug into their respeclive 
computers and ...... hen used with a CABLE A24, 
eliminate the need for custom wiring of the computer 
interface . 
PETMOD (Commodore PET) .......... 49.95 
KIMMOD (K IM,SYM) .............. . 39.95 
APMOD (APPLE II). . .... 59.95 
TRS-SO MOD (Radio Shack TRS·80). . 59.95 
A IM6!i MO D (AIM 65) ... 39.95 

The follo ..... ing sets include one A IMI 6. one POWI. one 
MANMODI . one CABL E A24 and one computer inter· 
face module 
PETSET la (Commodore PET · 
1l0VAC) .... ... ... . ... 295.00 
PETSETI e (Commodore PET· 
2JO VAC) ............ . .. 305.00 

KIMSETIa (KIM.SYM,A IM65 . 
II0VAC).. .. ........ . 235.00 
KIMSETI e (KIM .SYM .A IM65 . 
230VAC). . ................ 295 .00 
APSETla(APPLE II · 11 0 VAC) ....... . 295.00 
A PSETle(APPLE II · 230 VAC) . . . 305.00 
TRS·80 SETIa (Rad io Shack T RS·80· 
110 VAC) ........................ . 295.00 
TRS-80 SETl e(Radio Shack TRS·80 . 
230 VAC) . .. .. . ....... ... 305.00 
I\IM65 SETla(A IM65·IIOVAC) .. . .. ..... .... 285 .00 
AIM65 SETle(A IM65 ·230 VAC) . . . 295.00 
The followin g sets incl ude one XIO MO D. one 
CA DLE A24. one ICON and one com pUler interface 
module. 
PETSETl(Commodore PET) ... 295.00 
KIMSETl(KIM.SYM) . ... 285.00 
APSETl(APPLE II ) .. .. . . . . . . . . . . . 295.00 
TRS·80 SET2 (Radio Shack TRS·80) .. . ... ... .. 295.00 
AIM65 SETl (AIM65) .. 285.00 
SU PER XIO MO D/ X PANDRI SETl (if you already 
hnvcaSET I) .... . ... 295.00 



Printer And Communication Interfaces For The CBM/PET

SADI
Two-way

Communication,

Parallel

Printers,

and Serial

Printers

SADI - The microprocessor based serial and parallel interface for the

Commodore PET. SADI allows you to connect your PET to parallel

and serial printers, CRT's, modems, acoustic couplers, hard copy ter

minals and other computers. The serial and parallel ports are indepen

dent allowing the PET to communicate with both peripheral devices

simultaneously or one at a time. In addition, the RS-232 device can

communicate wilh the parallel device.

Special Features for the PET interface include:

Conversion lo true ASCII both in and out

Cursor controls and function characters specially printed

Selectable reversal of upper and lower case

Addressable - works with other devices

Special Features for the serial interface include:

Baud rale selectable from 75 to 9600

Half or full duplex

32 character buffer

X-ON, X-OFF automatically sent

Selectable carriage return delay

Special Features for the parallel interface include:

Data strobe - either polarity

Device ready - either polarity

Centronics compatible

T^5ll*5llltf*l ^^ l^'l"1 Complete with power supply, PET IEEE cable, RS-232 connector.
-t ill rtllVl 1™Xj\_' parallel port connector and case. Assembled and tested.

j 4^ . • c- j j T* • a SADIa(110VAC)S295

and Centronics Standard Printers sadicpjovaosbs
The ADA1600 is a low cost easy to use interface for the Commodore Computers. It allows the PET and CBM computers lo use standard Centronics type printers (in
cluding the NEC 5530) for improved quality printing. The ADA1600 has a two foot cable which plugs into the PET IEEE port. Another IEEE card edge connector is
provided for connecting disks and other peripherals to the PET. The ADA 1600 is addressable and does not lie up the bus. The address is switch selectable. A four foot
cable with a standard 36 pin Centronics connector is provided. A switch selects upper/lower case, upper/lower case reversed {needed for some Commodore machines)
and upper case only for clearer program listings. Works with WORDPRO, BASIC and other software. No special programming is required. The case measures 3 1/2 x
5 3/4 inches. Comes complete, assembled and tested, with case and cables. Power is obtained from the printer or an external power supply may be used. Retail price
for the ADA1600 is $129. l

ADA1450 • Serial Printer Adapters
The ADA1450 is a low cost, easy to use serial interface for the Commodore Computers. It allows the PET and CBM computers to use standard serial printers for im
proved quality printing. The ADA1450 has a two foot cable which plugs into the PET IEEE port. Another IEEE card edge connector is provided for connecting disks

and other peripherals to the PET. The ADA1450 is addressable and docs not tie up the bus. The address is switch selectable. A six fool RS-232 cable is provided with a

DB25 connector. Pin 3 is data out. Pins 5,6 and 8 act as ready lines to the printer. Pins 4 and 20 act as ready lines from the printer. These lines can be switched for
non-standard printers. Baud rate is selectable to 9600 baud. A switch selects upper/lower case, upper/lower case reversed (needed for some Commodore machines) and

upper case only for clearer program listings. Works with WORDPRO, BASIC and other .software. No special programming is required. The case measures 3 1/2x5

3/4 inches. Comes complete, assembled and tested, with case, cables, power supply and soft1 are on cassette for graphing functions, formatting data etc. The ADA1450
has a female DB25 connector at the end of the RS-232 cable for most standard printers. The ADA1450N has a male DB25 at the end of the RS-232 cable for the

DIABLO serial printers. Retail price for the ADA1450 or 1450N is S139.

ADA730 Parallel • For the Centronics 730 and 737 Printers
The ADA73O is a low cost easy to use interface for the Commodore Computers. It allows the POT and CBM computers to use Centronics type 730 and 737 printers.
The ADA73O has a two foot cable which plugs into the PET IEEE port. Another IEEE card edge connector is provided for connecting disks and other peripherals to
the PET. The ADA73O is addressable and does not tie up the bus. The address is switch selectable. A cable with a 36 pin card edge connector is provided. A switch
selects upper/lower coase, upper/lower case reversed (needed for some Commodore machines) and upper case only for clearer program listings. Works with WORD

PRO, BASIC and other software. No special programming is required. The case measures 3 1/2 x 5 3/4 inches. Comes complete, assembled and tested, with case and
cables. Power is obtained from the printer or an external power supply may be used. Retail price for the ADA is S129.

QUANTITY DESCRIPTION PRICE TOTAL

Word Processor

Program •

PET Word Processor. On tape -

S39.50, On disk - 49.50

For 8K Pets 29.50

POT 16K and 32K Pets 39.50

Compose and print letters, flyers,

ads, manuscripts, etc. Uses disk or

tape. 30 page manual included.

ADA400

RS-232

To Current

Loop

Adapter

RS-232 to current loop adapter (ADA 400).

S29.50

Two circuits - 1 each direction. Run an RS-232

device off a computer's teletype port or vice

versa. Optoisoiated.

ADA4005 - Solder Pads 24.50

ADA400B - Barrier Strips with screw

terminals 29.50

SUBTOTAL

Handling and shipping — add per order S3.00

Foreign orders add 10% for AIR postage

Conn, residents add Tto sales tax

TOTAL ENCLOSED

NAME

COMPANY .

ADDRESS

CITY

STATE

VISA O M/C O Expiration date.

Card number

ZIP

Mention this magazine and deduct 2% from the TOTAL

In the US order from: Connecticut Microcomputer, Inc.

34 Del Mar Drive Brookfield, CT 06804 (203) 775-4595

In Canada order from: Batteries Included, LTD

71 McCaul St. F6 Toronto, Canada M5T2X1 (416)596-1405

Connecticut microcomputer, Inc.
34 Del Mar Drive. Brookfield, CT 06804

203 775-4595 TWX: 710 456-0052

Printer And Communication Interfaces For The CBM/PET 

SADI For Serial 
Two-way 

Communication, 
Parallel 

Printers, 
and Serial 

Printers 

SADi - Tht microprocessor based serial and parallel interface for the 
Commodore PET. SADI allows you to conn~t your PET 10 parallel 
and serial printers, C RT's, modems, acoustic coupicrs, hard copy tcr
minals and other compuu~rs. The serial and parallel portS are indepen
dent allowing the PET \0 communicate with both peripheral devices 
simultaneously or one al a time. In addition, the RS-232 device can 
communicate with the parallel device. 
Special Features for Ihc PET interface include: 

Conversion to true ASC II bot h in and out 
Cursor controls and function ch aracters specially printed 
Selectable reversal of upper and lower case 
Addressable - works with o ther devices 

Special Features for the serial interface include: 
Baud rate selectable from 75 10 9600 
Half or full duplex 
32 character buffer 
X-ON, X-OFF automatically sent 
~lect able carriage return delay 

Special Feat ures fo r the parallel interface include: 

ADA1600 • For Parallel NEC 
and Centronics Standard Printers 

Data strobe - either polarity 
Device ready - either polarity 
Centronics compatible 

Complete with power supply, P ET IEEE cable, RS-232 connector, 
parallel pon connector and case. Assembled and tested. 

SAD la (lIOVAC) S295 
SADie (230VAC) S325 

The ADAI 600 is a low cost easy to use interface for the Com modore Com puters. It allows the PET and COM computers to usc standard Cen tronics type prin ters (in
cluding the NEC 5530) for improved quality printing. The ADA I600 has a two foot cab le which plugs into the PET IEEE port. Another IEEE card edge conncctor is 
provided for con necting disks and othcr peripherals to the PET. The ADAI600 is addressable and does not t ic up the bus. The address is switch selectable. A four foot 
cable with a st andard 36 pin Centronics connector is provided. A switch sclects upper/ lowcr case , upper/ lower casc reversed (needed fo r some Commodore machi nes) 
and upper case o nly for clearer program listings. Works with WORDPRO, BASIC and other software. No special programming is requ ired. T he case measu res 3 1/ 2 x 
5 3/ 4 inches. Comes complete. assembled and tested, with case and cables. Power is obtained from the printer or an external power supply may be used. Retail price 
for the ADAI 600 is S129. 

ADA1450. Serial Printer Adapters 
The ADAl450 is a low cost. easy to usc serial interface for the Commodore Computers. It allows the PET and CBM computers to use. stand~rd serial printe r~ for !m
proved qual ity printing. The ADAI450 has a two foot cable which plugs into the PET IEEE port. Another IEEE card edge conn7cIOr IS prOVIded for ~onnet:~mg dl~k s 
and other periph erals to the PET. The ADAI450 is addressable and does not tie up the bus. The address is switch selectable. A. SIX fOOl RS-~32 cable IS pr~\,tded wnh a 
DB25 connector. Pin 3 is data out. Pins 5,6 and 8 act as ready lines to the primer. Pins 4 and 20 act as ready lines from the pnnter. These hnes can be SWltch~d for 
non-standard primers. Baud rate is selectable !o 9600 baud. A swilch selects upper/ lower case. upper/ lower. case reverse~ (n~eded f~r some Commodore machn;es) and 
upper case o nly for clearer program listi ngs. Works with WORDPRO. BASIC and other software . No speCIal program.mmg IS r~qlured. T he .case measures 3 I / ~ x 5 
3/ 4 inches . Comes complete , assembled and lested. with ease, cables. power supply and sofl' are on casseue for graphlllg fun"lIo ns, formaulIlg data etc. T he ADAI450 
has a female DB25 connector al Ihe end of the RS·232 cable for mosl standard printers. The ADA 1450N has a male D825 at Ihe end of the RS·232 cable for the 
DIABLO serial printers. Retail price for the ADA I450 or 1450N is $139. 

ADA 730 Parallel • For the Centronics 730 and 737 Printers 
The ADA 730 is a low COSI cas)' to usc interface for the Commodore Com pUlers. It allows the PET and C BM "omputers to usc Centronics type 730 and 737 primers. 
The ADA7JO has a two foot cable which plugs into the PET IE EE port. Anothcr IE EE card edge connector is provided fo r connecting d isks and other peripherals to 
the PET . The ADA730 is addressable and does nOI tic up the bus. The add ress is swit"h seleclable. A cable with a 36 pin cllrd edge connector is provided . A switch 
select s upper/ lower coase. upper/ lower case reversed (needed for some Commodore m<l chines) and upper case only for clearer program listings. Works wilh WORD· 
PRO, BASIC and other software. No special programming is required. The case measures 3 1/2 x 5 3/ 4 inches. Comes complete, assembled and tested, wi th case and 
cables. Power is obtained from the primcr or an external power suppl)' may be used . Retail pricc for the ADA is 5129. 

• 
" 
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Word Processor 
Program • 
PET Word Processor. On tape
$39.50. On disk - 49.50 
For 8K Pet s 29.50 
For 16K and J 2K Pets 39.50 

QUANT ITY DESCRIPTION PRI CE TOTAL 

Compose and prim leiters . flyers, ,S~UoB~T~O~T~A,-,L _______________ _ 
ads, manuscripts, etc. Uses disk o r -
lape. 30 page man ual included . Handling and shippi ng - add per order 

Foreign orders add lQ U;o fo r AIR postage 

S3 .oo 

ADA400 
RS-232 
To Current 
Loop 
Adapter 

Conn. residents add 7U;o sales tax 

TOTAL ENCLOSED 

NAME 
COM PANY _________ __ _ 

ADDRESS 

CITY _____________ _ 

STATE _______ ZIP ____ _ 

VISA 0 M/C 0 Expiration date _ ______ _ 

Card number ___________ _ ___ _ 

Mention this magazine and deduct 2010 from the TOTAL 

RS-232 to current loo p adapter (ADA 4(0). 
S29.50 
Two circuits - 1 each direction. Run an RS·232 
device off a compuler's teletype port or \'ice 
versa. Optoiso!ated . 

ADA4OO5 - Solder Pads 24. 50 
ADA400B - Barrier Strips with scre ..... 
terminals 29.50 

In the US order from : Connecticut MicroComputer, Inc. 
34 Del Mar Drive Brookfield, CT 06804 (203) 775-4595 
In Canada order from: Batteries Included, LTD 
71 McCaul 51. F6 Toronto , Canada M5nXI (416)596-1405 

Connecticut microComputer, Inc. 
34 Del Mar Drive, Brookfield, CT 06804 
203 775-4S95 TWX: 7tO 4S6-ooS2 
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Basics

of Light Pen

Operation

Robert A Peck
Manager, Technical Support to
Advanced Manufacturing

Memorex Corporation

Manufacturers of personal computers are attempting

to make the computer more easily accessible to the

public. In doing so, various means have been tried,

such as games, simple home budget programs, and

the like. The entry format for each of these had, for

the most part, been by means of the keyboard, or a

game paddle of some kind.

Just recently, the trend toward light pen

"menu" selection for ease of data entry has been

tried. Let's look at the actual techniques which could

be employed to implement this type of input device

on a personal computer. The hardware and software

requirements will be discussed here. The reader,

after studying these techniques, may be able to con

struct a working form of a light pen with as little as

$5.00 worth of materials.

First a note about the definition of a light pen.

It does not emit light... rather it is intended to sense

the light of an illuminated area on the TV monitor

screen. As a photo-sensitive device, some form of

output of the light pen will occur as a result of the

electron beam energizing a portion of the phosphor

of the screen, thus causing it to glow.

To clarify this a bit further, the picture on a TV

screen is not all produced at exactly the same time

by a single "photo" flashed on the screen. Instead it

is made up of a single electron beam being swept

from left to right (and down and up) across the

screen, with its intensity varied as it sweeps across

the screen, to form the picture we see, one line at a

time. In this manner, the sweeping beam produces

30 or 60 complete pictures per second on the TV

screen. Our own visual system enables us to perceive

the screen as though the entire surface of the screen

was continuously lit, thus forming a complete pic

ture. The persistence of the screen, the time it re

mains bright after the beam has passed a particular

location, is minimal for most monitor screens.

Let's act, for the moment, in the same manner

that the light pen will act. Imagine, if you will, tak

ing a small cylindrical tube and placing it against the

surface of a fully illuminated TV screen. If we place

our eyes at the opposite end of this tube, and restrict

our vision only to what is at the end of the tube and

not to the rest of the screen, we are in a position to

make a judgement about what is going on in our

narrowly restricted view of the world.

Now we must imagine either that we are able to

speed up our ability to perceive rapidly the changing

intensity of the light on the area of the screen in

front of us or that the beam slows down to our level

of perception. Either position is ok for our purposes.

As we are looking into the end of the tube, we

will notice that there is no light there most of the

time. Specifically the phosphor will only be lit up ex

actly at the time the beam is striking it, and for a

short time thereafter, based on the persistence of the

screen. But of course, for the most part, we will be

kept in the dark. This will be true at any position on

the surface of the screen.

Since we know that we have light for a short

time and dark for the rest of the time, it is a yes-no

situation and something ideally suited to being

handled by the computer. So let's give our eyes a

rest and place a lens and a phototransistor within the

tube in place of our eye. We know that the

phototransistor will produce an output when it sees

the light and no output when the light is absent.

...a very simple design will

serve most purposes admirably.

How complex must the circuit for the phototran

sistor be to allow us to make this a useful, reliable

device? Well, it depends on the type of selection

which we wish to make in the usage of the light pen.

We'll soon see that for the largest percentage of

potential uses, at least at the hobbyist level, a very

simple design will serve most purposes admirably.

In order to grasp the significance of the out

put/no output capability of the phototransistor, we'll

next look at the way the computer or its terminal

device is producing the output display which we are

seeing on the TV.

Let's say we have a terminal which can display

80 columns by 24 lines of usable character positions

on the monitor screen. In the process of output, the

scan controller must select, each in turn, line 1 of the

character memory, then columns 1, 2, 3, . .., all the

way out to column 80. Then it must repeat the line

scan for as many TV scan lines a character line is

supposed to take up. Then it will go on to the next

line of 80 characters, the next, and so forth, going

back to the beginning again once all 25 lines have

been displayed.
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Basics 
of Light Pen 
Operation 
Robert A Peck 
Manager, Technical Support to 
Advanced Manufacturing 
Memorex Corporation 

Manufacturers of personal computers are attempting 
to make the computer more easily accessible to the 
public. In doing S0, various means have been tried , 
such as games, simple home budget programs, and 
the like . The entry format for each of these had, for 
the most part , been by means of the keyboard , or a 
game paddle of some kind . 

Just recently, the trend toward light pen 
"menu" selection for ease of data entry has been 
tried. Let 's look at the actual techniques which could 
be employed to implement this type of in put device 
on a personal computer . The hardware and so ftwa re 
requirements will be discussed here . The reader, 
after studying these techniques, may be able to con
struct a working form of a light pen with as little as 
$5.00 worth of materials. 

First a note about the defini t ion of a light pen. 
It does not emit light ... rather it is intended to sense 
the light of an illuminated area on the TV monitor 
screen. As a photo-sensitive device, some form of 
output of the light pen will occur as a result of the 
electron beam energizing a portion of the phosphor 
of the screen, thus causing it to glow. 

To clarify this a bit further, the picture on a TV 
screen is not all produced at exactly the same time 
by a single " photo" fla shed on the screen . Instead it 
is made up of a single electron beam being swept 
from left to right (and down and up) across the 
screen, with its intens ity varied as it sweeps across 
the screen , to form the picture we sec, onc line at a 
time . In this manner, the sweeping bea m produces 
30 or 60 complete pictures per second on the TV 
screen . OUf own visual system enables us to perceive 
the screen as though the entire surface of th e screen 
was continuously lit , thus forming a complete pic
ture. The persistence of the screen, the time it re
mains bright after the beam has passed a particular 
location, is minimal for most monitor screens. 

Let's act, for the moment, in the same manner 
that the light pen will act. Imagine, if you will, tak-

ing a small cylindrical tube and placing it against the 
surface of a fully illuminated TV screen. If we place 
our eyes at the opposite end of thi s tube, and restrict 
our vision only to what is at the end of the tube and 
not to the rest of the screen, we are in a position to 
make a judgement about what is going on in our 
narrowly restricted view of the world . 

Now we must imagine either that we arc able to 
speed up our ability to perceive rapidly the changing 
intensity of the light on the area of the screen in 
front of us or that the beam slows down to our level 
of perception. Either position is ok for our purposes . 

As we are looking into the end of the tube , we 
will notice that there is no light there most of the 
time. Specifically the phosphor will only be lit up ex
actly at the time the beam is striking it , and for a 
short time thereafter , based on the persistence of the 
screen. But of course, for the most part , we will be 
kept in the dark. This will be true at any posit ion on 
the surface of the screen . 

Since we know that we have light for a short 
time and dark for the rest of the time, it is a yes-no 
situation and something ideally suited to being 
handled by the computer. So let ' s give our eyes a 
rest and place a lens and a phototransistor within the 
tube in place of our eye . We know that the 
phototransistor will produce an output when it sees 
the light and no output when the light is absent. 

... a very simple deSign will 
serve most purposes admirably. 

How complex must the circuit for the phototran
sistor be to allow us to make this a useful , reliable 
device? Well , it depends on the type of selection 
which we wish to make in the usage of the light pen. 
We' ll soon see th at for the largest percentage or 
potenti al uses , at least at the hobbyist level, a very 
simple design will serve most purposes admirably. 

In order to grasp the significance of the out
put/no output capability of the phototransistor, we' ll 
next look at the way the computer or its terminal 
device is producing the output display wh ich we are 
seeing on the TV. 

Let's say we have a terminal which can display 
80 columns by 24 lines of usable character positions 
on the monitor screen . In the process of output, the 
scan controller must select, each in turn, line 1 of the 
character memory, then columns 1, 2, 3, " ', all the 
way out to column 80. Then it must repeat the line 
scan for as many TV scan lines a character lin e is 
supposed to take up. Then it will go on to the next 
li ne of 80 characters, the next, and so forth , going 
back to the beginning again once all 25 lines have 
been d isplayed. 



GRAPHICS
FOR 80 COLUMN PETS
The Integrated Visible Memory for the PET

has now been redesigned for the new

12" screen 80 column and forthcoming

40 column PET computers from Com

modore. 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 de

signed the Keyword Graphic Program, g

This adds 45 graphics commands to

Commodore BASIC. The image a

on the screen was created by the

program below. If you have been A

waiting for easy to use, high

resolution graphics for your PET,

isn't it time you called MTU?

■"•■■■■■■''■ "■■ ■■■ ■■ ■■ ■ "■

BIHfflfflKmB
§IBPlllI8il:" ■-":■■

'■■■> -.";■-■■."'■■■■■■■■"""'■■■■ ■-'■■ '' '

NOW 80 COLUMN PETS CAN HAVE MTU HIGH RESOLUTION GRAPHICS

10 VISMEM: CLEAR

20 P=160: Q=100

30 XP=144: XR=1.5*3.1415927

40 YP=56: YR=1: ZP=64

50 XF=XR/XP: YF=YP/YR: ZF=XR/ZP

60 FOR ZI=-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)+.4*SIN(3*XT))*YF

130 GOSUB 170

140 NEXT XI

150 NEXT ZI

160 STOP

170 X1=XX+ZZ+P

180 Y1=YY-ZZ+Q

190 GMODE 1: MOVE Xl7Yl: WRPIX

200 IF Yl=0 GOTO 220

210 GMODE 2: LINE Xl,Yl-lfXl,0

220 RETURN

K-1008-43M Manual only $10

(credited toward purchase)

K-1008-43 Complete ready to install package

$495

MASTERCHARGE & 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 Hillsborough Street

P.O. Box 12106
Raleigh. NC 27605. U.S.A.

(919)833-1458

i <m

10 VISMEM: CLEAR 
20 P=160 : Q=100 
30 xp=144: XR=1.5*3.1415927 
40 YP=56 : YR=l : ZP =64 
50 XF=XR/XP: YF=YP/YR: ZF=XR/ZP 
60 FOR ZI= - Q TO Q-l 
70 IF ZI<-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)+ . 4*SIN(3*XT))*YF 
130 GOSUB 170 
140 NEXT XI 
150 NEXT ZI 
160 STOP 
170 Xl=XX+ZZ+P 
180 Yl=YY - ZZ+Q 
190 GMODE 1: MOVE Xl, Yl : WRPIX 
200 IF Yl=O GOTO 220 
210 GMODE 2: LINE Xl,Yl-l,Xl,O 
220 RETURN 
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From this, you can see that the scan controller

will be continuously fetching characters from the

character memory. Thus the different addresses of

the different characters will each be available on the

address bus of the scan controller at the time that

character is being fetched for output.

To put it another way, if our character memory

was set up such that line 1 position 1 represented ad

dress 0 of the character memory and line 1 position

80 represented character address 79, line 2 position 1

as address 80 and line 25 position 80 as address

1999, we would then have a specific point of

reference to use. We now take our light pen and

place it on the screen directly over one specific

character position which is, let us say, occupied by a

single solid block character such as a nonblinking

cursor.

Every time the phototransistor sees a light out

put on the screen, at the exact time it occurs, the

scan controller address bus has, on it, the exact ad

dress within the scan memory occupied by the

character which is producing the light output on the

screen.

Just as an example of what this address would

mean to us, consider the following example. Suppose

that at screen location 400 (first position in line 6) we

place a cursor character followed by the description ..

"CHECKBOOK BALANCER" and at location 800

in the scan memory we placed another cursor

character labeled "TREK", we can place the light

pen over the cursor character representing the

specific program which we wish to have called in

next and will expect the light pen scan program to

provide us with the data required to do it. In this

case when the light pen senses an output, the address

of either position 400 or 800 will be on the scan posi

tion address bus, ready to be picked up for use by

our program. We know that if our program finds 400

on the bus, it must next call in the Checkbook Pro

gram. Conversely, if it finds 800 on the bus, it must

retrieve the Startrek Program.

Now if we wanted to do so, we would add some

additional hardware to our terminal which would act,

in association with the phototransistor output, to cap

ture the address present on the bus at the time a

light output is sensed. As an exercise, let's examine

some of the hardware this would require.

First we need something to capture the scan ad

dress from the controller bus and a way to transfer it

to the data bus of the computer. A set of three

74175's could be used here. Each is a 4-bit tri-state

latch, where the input (capture side) would be con

nected to the scan memory data bus and the output

(storage side) would be connected to the computer

data bus for later retrieval. The control lines for the

latches would have to be connected in some manner

to the light pen through a flip-flop of some kind to

assure only a single sampling of the address from the

scan counter per application of the light pen to the

The best features of this technique

are the simplicity of the

software required and the

non-critical nature of the
components of the light pen...

screen. The tri-state control lines would be connected

to the address decoders of the computer so that it

could retrieve any one of the three 4-bit stored parts

of the scan address after it was triggered.

It might, at first glance, seem a pretty

straightforward approach to follow, but let's look at a

few of the drawbacks. The first would be the critical

control of the level of light intensity sensed by the

pen. Specifically, it could possibly be accidentally

triggered either by an outside source of light, or by

the phosphor persistance (as little as there is) when

we first place the pen against the surface of the

screen. In either case, the address we sense on the

scan control bus does not really represent the actual

address of the sample point we are trying to isolate.

This might entail some special circuitry to be added

to sense only the rising edge of the beam light inten

sity, where that rising edge has a specific rise time,

and therefore not trigger on an outside incandescent

light source operating on a 60 Hz sine wave.

To complicate matters further, even though we

succeeded in developing this type of edge sensitive

equipment, we still run into some problems with

fluorescent light sources in the area, in that these

have a very fast rise time and have a phosphor

afterglow as well. Both items make the light from the

fluorescent vary in a manner similar to that of the

TV screen. Our software could, of course, compen

sate for this, but combined with the hardware re

quirements, we have selected a really complex task.

One more area of difficulty, just to mention it here,

is the inability to accurately sense the difference in

address locations between two adjacent, or very near

ly adjacent, squares on the screen unless special cir

cuitry is added for the rise-edge, as described above.

Fortunately, there is a way to absolutely

minimize the amount of circuitry needed to establish

a workable light pen, along with a way to minimize

the complexity of the software which has to go along

with it. In addition, the pen needs only to accept a

source of power and ground from the computer, and

will need only a single bit input port to operate fully.

Some manufacturers suggest the use of the same pad

dle input for the light pen. Below is described the

technique which can accomplish this form of opera

tion.

The best features of this technique are the

simplicity of the software required and the non-

critical nature of the components of the light pen, as
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From thi s, you can see that the scan controller 
will be continuously fetchin g characters from the 
character memory. Thus the different addresses of 
the different characters will each be available on the 
address bus of the scan con troll er at the time that 
character is being fetched for output. 

To put it another way, if our character memory 
was set up such that line 1 position 1 represented ad
dress a of the character memory and line 1 posit ion 
80 represented character address 79, line 2 position 1 
as address 80 and line 25 position 80 as address 
1999, we would then have a specific point of 
reference to use. W e now take our light pen and 
place it on the screen directl y over one specific 
character pos ition which is, let us say, occupied by a 
single solid block character such as a non blinking 
cursor. 

Every time the phototransistor sees a light out
put on the screen , at the exact time it occurs, the 
scan controller address bus has, on it, the exact ad
dress with in the scan memory occupied by the 
character which is producing the light output on the 
screen . 

J ust as an example of what this address would 
mean lO us, consider the fo llowing example. Suppose 
that at screen location 400 (first position in line 6) we 
place a cursor character fo llowed by the description .. 
" CHECKBOOK BALANC ER" a nd at location 800 
in the scan memory we placed another cursor 
character labeled " TREK " , we can place the light 
pen over the cursor character representing the 
specific program which we wish to have called in 
next and will expect the light pen scan program to 
provide us with the data requi red to do it. In this 
case when the li ght pen senses an outpu t, the address 
of either position 400 or 800 will be on the scan posi
tion address bus, ready to be picked up for use by 
our program. We know that if our program finds 400 
on the bus, it must next call in the C heckbook Pro
gram . Conversely, if it fi nds 800 on the bus, it must 
retrieve the Startrek Program. 

Now if we wanted to do so, we would add some 
additional hardware to our terminal which would act, 
in association with the phototransistor output , to cap
ture the address present on the bus at the time a 
li ght output is sensed. As an exercise, let's examine 
some of the hardware thi s would require. 

First we need somethin g to capture the scan ad
d ress from the controller bus and a way to transfer it 
to the data bus of the computer. A set of three 
74175's could be used here. Each is a 4-bi t tri- state 
latch , where the input (capture side) woul d be con
nected to the scan memory data bus and the output 
(storage side) would be conn ected to the computer 
data bus fo r later retrieval. The control lines for the 
latches would have to be co nn ected in some manner 
to the light pen through a flip-fl op of some kind to 
assure only a single samplin g of the address from the 
scan counter per application of the light pen to the 

The best features of this technique 
are the simplicity of the 

software required and the 
non-critical nature of the 

components of the light pen ... 

screen. T he tri- state control lines would be connected 
to the address decoders of the computer so that it 
could retrieve anyone of the three 4-b it stored parts 
of the scan address a fter it was tr iggered. 

It might , at first glance, seem a prett y 
stra ightforwa rd approach to follow, bu t let's look at a 
few of the d rawbacks. The fi rst would be the critical 
control of the level of light intensity sensed by the 
pen . Specifically, it could possibly be accidentall y 
tri ggered either by an outside source of light, or by 
the phosphor persistance (as litt le as there is) when 
we first pl ace the pen against the surface of the 
screen . In either case, the address we sense on the 
scan control bus does not really represent the act ual 
add ress of the sample poin t we a re trying to isolate. 
This might enta il some spec ial circuitry to be added 
to sense only the rising edge of the beam light inten
sity, where that rising edge has a speci fi c rise time , 
and therefore not trigger on an outside incandescent 
light source operat ing on a 60 Hz sine wave. 

To complicate mallers furth er, even though we 
succeeded in developing this type of edge sensiti ve 
equipment, we still run into some problems with 
fluorescent light sources in the area, in that these 
have a very fast rise time a nd have a phosphor 
afterglow as well. Both items make the light fro m the 
fluorescent vary in a manner similar to th at of the 
TV screen. Our software could , of course, compen
sate for thi s, but combined with the hardware re
quirements, we have selected a really complex task. 
One marc area of difficult y, just to mention it here, 
is the inability to accurately sense the di ffe rence in 
address locations between two adjacent, or very near
ly adj acent, squares on the screen unless special cir
cui try is added for the rise-edge, as described above . 

Fortun ately, there is a way to absolu tely 
minimi ze th e amount of circuitry needed to establi sh 
a workable light pen , along with a way to minimi ze 
the complexity of the soft ware which has to go along 
with it. In addi tion , the pen needs only to accept a 
source of power and ground from the computer, and 
will need onl y a single bit inpu t pon to operate full y. 
Some manufacturers suggest the use of the same pad
dle in put for the light pen . Below is described the 
technique which can accompl ish this form of opera
tion . 

T he best features of thi s technique are the 
simplicit y of the software requ ired and the non
critical nat ure of the components of the light pen, as 
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SORT is a 6502 machine language in-memory sorting algorithm of commercial quality for PE T and APPLE owners. Most

sorts are accomplishetl in less than a second and large sorts take only a few seconds. The algorithm is a diminishing increment

insertion sort, with optionally chosen increments. There are no conditions under which SORT performance degenerates or fails.

SORT requires almost no user set-up operations. SORT handles integer, floating-point, and string arrays plus arrays of

more than one dimension. In addition, multi-key sorting of siring arrays has been enabled. The user may specify the character

within a string to begin sorting on and how many characters are to be evaluated. SORT is capable of performing up to twenty of

these multi-key sub-sorts (on matches found) at the same time.

SORT on the PET: SORT is available for large-keyboard PETS only. One EPROM fits all newer 40 B 80 column PETS.

SORT EPROM comes at hex $9000, $A000. or SB000 socket. EPROM with SORT and text dump is $55.00 (postpaid).

SORT on the APPLE II via a quality slot independent EPROM board. Board includes function driver that supports 16

EPROM based functions for user EPROMS. APPLE EPROM card with SORT, text screen dump and function driver is

SI 10.00 (postpaid). MASTERCHARGE 8 VISA accepted.

by MATRIX in EPROM for the PET and APPLE II.

MATRIX Software, inC. 315 Marion Avenue, Big Rapids, MI 49307 (616) 796-2483
A Complete Line of Software for Small Businesses.

32 K BYTE MEMORY

RELIABLE AND COST EFFECTIVE RAM FOR

6502 & 6800 BASED MICROCOMPUTERS

AIM 65-*KIM*SYM

PEPS44-BUS

16K MEMORY

EXPANSION KIT

• PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION
CONNECTOR 'BY USING A RIGHT ANGLE COMNECTOR
^SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY
BOARD

. MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE
6800 S it BUS

• CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE

• RELIABLE-DYNAMIC HAM WITH ON BOARD INVISIBLE
REFHESH-LOOKS LIKE STATIC MEMORY BUT AT

LOWER COST AND A FRACTION OF THE POWER
REQUIRED FOR STATIC BOARDS

- USES -5V ONLY. SUPPLIED FROM HOST COMPUTER

• FULL DOCUMENTATION ASSEMBLED AND TESTED
BOARDS ARE GUARANTEED FOR ONE YEAR AND

PUHCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS
RETURNED UNDAMAGED WITHIN 14 DAYS.

ASSEMBLED WITH 32K RAM $395 no

8 WITH 16K flAM S339 00

TESTED WITHOUT RAM CHIPS S279 00
HARD '0 GET PARTS IN0 RAM CHIPS)

WITH BOARD AND MANUAL S109 00
BARE BOARD S MANUAL SJ9 DO

PET INTERFACE KIT-CONNECTS THE 32K RAM BOARD TO
A 4K OR SK PET. CONTAINS: INTERFACE CABLE, BOARD

STANDOFFS. POWER SUPPLY MODIFICATION KIT AND
COMPLETE INSTRUCTIONS. „„ S49.00

ONLY $58

U.S. PRICES ONLY

FOR APPLE, TRS-80 KEYBOARD,

EXIDY, AND ALL OTHER 16K

DYNAMIC SYSTEMS USING

MK4116-3 OR EQUIVALENT

DEVICES.

* 200 NSEC ACCESS, 375 NSEC

CYCLE

* BURNEDIN AND FULLY

TESTED

* 1 YR. PARTS REPLACEMENT

GUARANTEE

+ QTY. DISCOUNTS AVAILABLE

ALL ASSEMBLED BOARDS AND

MEMORY CHIPS CARRY A FULL ONE

YEAR REPLACEMENT WARRANTY

COfTlPUTER DEVICES

■230 uj.coLuns flue.

ORflflGE, Cfi 92666

(714)633-7280
Calif. rMidenli please add 6<K> sates tax. M«l;rch«ige

ft Visa accepted. Pleate allow 14 dsyt lor checks to

clear bank. Phone orders welcome. Shipping chirget

«ill tie added to all shipments.
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REFRESH- LOOKS LIKE STATIC MEMORY BUT AT 
LOVIER COST AND A FRACTION OF THE POWER 
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SJ900 

PET INTERFACE KIT -CONNECTS THE 32K RAM BOARD TO 
A 4K OR 11K PET CONTAINS INTERFACE CABLE BOARD 
STAtlDOFfS POWER SUPPlY MODIFICAnON KIT ANO 
COMPLETE IrlSTRUCTlDtlS $4!lOO 
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16K MEMORY 
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well as the non-critical nature of the level ad

justments required. We also have an easy way of

compensating for any external light source which

may have an effect on the pen, and actually ignore

it. Let's examine this technique now.

First, let us attack the problem of light sensiti

vity adjustment. It is proposed that, for this method

we will work with, the pen need only be able to

distinguish between the presence or absence of il

lumination within a selected square on the screen. If

we are working within a range of light or no light,

you can see that we will have a wide degree of ad

justment available and still allow the pen to operate

perfectly well.

With the original example, let's say we had

placed a menu selection box at both scan memory

locations 400 and 800 and assume also we are using

the simple-form light pen which plugs into the game

paddle input. Instead of using a hardware-based scan

technique, we will use a software based scan as

follows.

Assume for example that we have placed the pen

over the square at scan location 800 and we begin

our scan. Both the square at 400 and at 800 appear

illuminated at this time. Therefore if the light pen is

pointing to either one of them, during the period of

time of the sweep of the beam across the screen, the

light pen will put out a series of pulses coincident

with the presence of the beam in the area occupied

by the pen.

Now we can begin our scan by replacing the

selector box at scan memory location 400 with a

blank space (no output on the screen at this point).

We will then go to the light pen input and stay in a

loop for about 1/60 or 1/30 second and find out if,

during that loop, there were any light pulses output.

If there were still output light pulses, it means that

we had not turned off the square over which the light

pen is resting now, so we must continue the scan.

Then we relight the square at location 400 and pro

ceed to replace the square at 800 with a blank space.

We will again loop through the test program area to

determine if there have been any light pulse outputs

during the time that location 800 was turned off. If

no outputs were sensed during this time, we know

we have found the correct location where the light

pen is sitting.

We can then take the address we have found

this way and use it to control which action is to be

done next, just as in the previous hardware con

trolled case, but here with a good deal less com

plexity. You can also see that we may have many

many menu boxes on the screen and by this means

accurately determine exactly which one is being ad

dressed by the light pen. After all, we are the one

who is controlling whether the light pen can see a

light output from a specific square. So if we turn off

a square, and then see that the light pen no longer

has an output, we know which square we just con

trolled and therfore we know what the required

operation will be.

We have then substituted a software scan tech

nique for both the complex hardware and complex

software the other approach would have required.

The primary limit in the number of menu boxes we

can use is the amount of time which would be re

quired, at 1/60 or 1/30 sec per box, for the light-

pulse-present scan per box on screen. If we have no

concern for the time this takes, then there is little

reason to limit the number of boxes on the screen ex

cept to keep them far enough apart so that the light

pen will see the light output from only one at a time,

maintaining the wide range of light sensitivity we dis

cussed earlier.

...thus far we have substituted

a software scan for the set

of complex hardware.

Speaking of light sensitivity, let's discuss the

way we'd handle an outside light source and ignore

its influence in our selection of the item to be per

formed. First, a reminder that the single spot on the

TV screen we are monitoring is dark for most of the

time and is lit by sweeps of the beam only as it

passes the area we are monitoring. Now if we con

sider the outside source of light, it will ralher seen to

be a continuous sequence of pulses (fluorescent) or a

continuous single light level. In the event that there

is some continuous pulse interference, we must ad

just our software to test that there are no more than

X (let's say 50) pulses which occur during a single

sweep through our software scan subroutine. This

would allow us to ignore such interference as is

caused by either a fluorescent or an incandescent

source. Certain types of light, such as the sun, can

not be distinguished by the pen as a wave, so are

translated as a continuous level, thereby resulting in

nearly zero (perhaps one) transitions during the time

of a single scan. Thus, we decide that unless greater

than one and less than 50 pen state transitions have

occurred in one scan, we could probably assume that

the visible part of the screen scan probably had been

triggered by an outside source, and we can enter into

some type of wait state, scanning the pen itself for a

time when the correct number of transitions is sensed

and, within the wait state loop, also scan our

keyboard and any other alternate input device which

may be connected to the system and intended for use

with the particular program as an input.

A final note about outside light sources; when

we have the pen up against the screen, the major in

fluence on the pen will be the light from the screen

alone. In this position, the pen will not be affected

very much by the outside light.
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well as the non-critical nature of the level ad
justments required . We also have an easy way of 
compensating for any external light source which 
may have an effect on the pen , and actually ignore 
it. Let' s examine this technique now. 

First , let us attack the problem of light sensit i
vity adju stment. It is proposed that , for this method 
we will work with , the pen need only be able to 
distinguish between the presence or absence of il
lumination with in a selected square on the screen. [[ 
we are working within a range of light or no light , 
you can see tha t we will have a wide degree of ad
justment available and still allow the pen to operate 
perfectly well . 

With the original example, let 's say we had 
placed a menu selection box at both scan memory 
locations 400 and 800 and assume also we are using 
the simple-form light pen which plugs into the game 
paddle input. Instead of using a hardware-based scan 
technique, we will usc a software based scan as 
follows. 

Assume for example that we have placed the pen 
over the square at scan location 800 and we begin 
our scan . Both the squa re at 400 and at 800 appear 
illuminated a t this time. Therefore if the light pen is 
pointing to either one of them, during the period of 
time of the sweep of the beam across the screen , the 
light pen will put out a series of pulses coincident 
with the presence of the beam in the area occupied 
by the pen . 

Now we can begin our scan by replacing the 
selector box at scan memory location 400 with a 
blank space (no output on the screen at this point). 
We will then go to the light pen input and stay in a 
loop for about 1/60 or 1/30 second and fi nd out if, 
during that loop, there were any light pul ses output. 
If there were still output light pulses , it means that 
we had not turned off the square over which the light 
pen is resting now, so we must continue the scan . 
Then we relight the square at location 400 and pro
ceed to replace th e square at 800 with a blank space . 
We will again loop through the test program a rea to 
determine if there have been any light pul se outputs 
during the time that location 800 was turned off. If 
no output s were sensed during this time, we know 
we have found the correct locat ion where the light 
pen is sitting. 

W e can then take the address we have found 
this way and use it to control which action is to be 
done next , just as in the previous hardware con
trolled case , but here with a good deal less com
plexi ty. You can also see th at we may have many 
many menu boxes on the screen and by this means 
accurately determine exactly which one is being ad
dressed by th e light pen . After all , we are the one 
who is cont rolling whether the light pen can see a 
light output from a specific square . So if we turn off 
a squa re, and then see that the light pen no longer 
has an output , we know which square we just con-

trolled and therfore we know what the requ ired 
operation will be. 

We have then substituted a software scan tech
nique for both the complex hardware and complex 
software the other approach would have required . 
The primary limit in the number of menu boxes we 
can use is the amount o f time which wou ld be re
quired , at 1/60 or 1/30 sec per box , for the light
pulse-present scan per box on screen. If we have no 
concern for the tim e thi s takes, then there is little 
reason to limit the number o f boxes on the screen ex
cept to keep them far enough apart so that the light 
pen will see the light output from only one at a time, 
maintaining the wide ra nge of light sensitiv ity we dis
cussed earlier. 

... thus far we have substituted 
a software scan for the set 

of complex hardware. 

Speaking of light sensiti vity, let 's discuss the 
way we'd handle an outside light source and ignore 
its influence in our sel ection o f the item to be per
formed . First , a reminder th at the single spot on the 
TV screen we are monitorin g is dark for most of the 
time and is lit by sweeps of the beam onl y as it 
passes the area we are monitorin g. Now if we con
sider the outs ide source of light , it will rat her seen to 
be a conti nuous sequence of pulses (fl uorescent) or a 
continuous single light level. In the event that there 
is some continuous pulse in te rference, we must ad
just our soft ware to test that there are no more than 
X (let 's say 50) pulses which occur during a single 
sweep through our so ftware scan subroutine . T his 
would allow us to ignore such interference as is 
caused by either a fluorescent or an in can descent 
source . Certain types of light , such as the sun , can
not be distinguished by th e pen as a wave, so are 
translated as a co ntinuous level, thereby res ulting in 
nearly zero (perhaps one) transitions du ring the time 
of a single scan. Thus, we decide that unless greater 
than one and less than 50 pen state tran sitions have 
occurred in one scan, we co uld probably assume that 
the vis ible part of the screen scan probably had been 
triggered by an outside source , and we can en ter in to 
some type of wait state, scanning th e pen itself for a 
time when the correct number o f transitions is sensed 
and , within the wait state loop, also scan ou r 
keyboard and any other alternate input device which 
may be connected to the system and intended for use 
with the particul ar program as an input. 

A final note about outs ide light sources; when 
we have the pen up against the screen , the major in
fluence on the pen will be the light from the screen 
alone. In this pos it ion , the pen will not be a ffected 
very much by the outside light. 
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So thus far we have substituted a software scan

for the set of complex hardware. We have used a

technique which requires very little translation of ad

dress sensed into work to be done. We could pro

bably go into the type of construction required for

the light pen itself.

But wait, there seems to be some griping from

the back of the room. Yes ... Oh ... OK! The

gentleman in the last row says "That's ok for you

guys who have the Visible Memory (direct access)

display screens, but how about the rest of us who on

ly have the scrolling type of screen?"

A fair question, I agree. All right. A scrolling

type of screen is one where everything moves up one

notch to make room for the bottom line once the

screen is filled. Well, a number of these types of

screens have the ability to move the cursor in a

relative manner or an absolute manner. If it does

have this capability, then the technique still works

exactly the same way... we just have to work a little

harder. Lets look at a quick example.

We'll print a cursor box followed by a descrip

tive line on the screen, followed by a blank line, and

repeat this for 5 selections. Now to do the cursor

scan, we will begin from the lower left (home) cursor

position and move-relative-cursor until we get to the

position occupied by one of the selector boxes. Then

we replace it with a blank space instead. Scan. Are

there light pulses present? If not, we've found the

TRS-80 M A 1 CO O A 7O Heattl H"8SWTP Model EP-2A-79

EPROM Programmer
PET • APPLE • AIM-65 • KIM-1 • SYM-1 • OHIO SCIENTIFIC

Software available for F-8. 6800. 8085, 8080, Z-80, 6502 1802
2650. 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 Hz. at 15 watts. It is supplied with a 36-inch ribbon cable for
connectinq to microcomputer. Requires 1'v I/O ports. Priced at
$169.00 with one set nf software. (Additional software on disk and
cassette (or various systems.) Personality modules are shown below.
fan No. Programs Price

PM-0 TMS 27OK $17.«l

PMI 2704.2708 17 IN)

PM2 2732 MIX'

PM3 TMS 2716 17 00

PM4 TMS 2532 ;v.H*.\

PM-5 TMS Z516.2716.2758 17IKI

PM-8 MCM(jH7M 35(X1

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

Phone (804) 973-5482

light pen position. If so, cursor backspace, put back

the selector box, space relative cursor to the next

selector box and repeat the process. As you can see,

there is no basic change in the procedure, just a

slightly different approach.

Sir,.. .you do have relative cursor?! Ok then,

at least we've got one satisfied customer. By the way,

you'd probably be interested; the terminal I use on

my machine is a scrolling type and thats why I was

prepared for that question!

Now for the construction of the light pen itself.

We'll need some kind of small cylinder to house it.

The cylinder will have to have enough room for the

phototransistor itself. And, it should have some room

for a small variable resistor and a voltage comparator

IC if we want to have it fully self-contained and

ready to plug into the game paddle input of our

computer.

I have provided a sketch of the proposed con

struction of the pen, along with the schematic of the

one I use. These parts I had were primarily junk-box

components, and as a result, my total cost was about

$1.00 (plus the software development time). You

could probably obtain most of the components for

$5.00 or less.

Well, best of luck with your construction and

testing. If you develop some interesting applications

for your light pen, I would appreciate the chance to

hear about them:

Robert A. Peck

Manager, Technical Support to Advanced Manufacturing

MEMOREX CORP

San Tomas at Central Expy MS 10-10

Santa Clara, CA 95052

~i~ CEOUND
[Power Supply Comnwn)

Fig. 1. Basic Inexpensive Light Sensor

Qj Mounted in Tip of Pen

R2 Sensitivity adjustment, adjusted so that plus pulses arc

present while pen is on screen opposite a part of screen which

is lit up.

LM3900 BouitJvltJ Ailju

Fig. 2. Typical Construction

ABOUT THE AUTHOR: Bob has a BSEEfrom Marquette University

and an MBA in Finance and Economics from Northwestern. He has been

involved with computers since 1965, and has taught microcomputer courses

for Cogswell College in Sunnyvale, CA. He has authored three booklets on

hardware and software for the 6502-based SYM-1 Single-Board computer.

His assignment at Memorex invoices arranging a smooth transition for new

products from development engineering to Manufacturing. (g
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So thus far we have substituted a software scan 
for the set of complex hardware . We have used a 
technique which requ ires very little translation of ad
dress sensed into work to be done . We could pro
bably go into the type of construction required for 
Ihe light pen itsel f. 

But wait, there seems to be some griping from 
the back of the room. Yes ... Oh ... OK! The 
gentleman in the last row says "That's ok for you 
guys who have the Visible Memory (direct access) 
display screens, but how about the rest of us who on
ly have the scrolling type of screen?" 

A fair question, I agree . All right. A scrolling 
type of screen is one where everything moves up one 
notch to make room for the bottom line once the 
screen is fill ed. Well , a number of these types of 
screens have the ability to move the cursor in a 
relative manner or an absolute manner. If it does 
have this capability , then the technique still works 
exactly the same way ... we just have to work a little 
harder. Lets look at a quick exam ple. 

W e' ll print a cursor box followed by a descrip
tive line on the screen , followed by a blank line , and 
repeat this for 5 selections . Now to do the cursor 
scan, we will begin from the lower left (home) cursor 
position and move-relative-cursor until we get to the 
position occup ied by one of the selector boxes. Then 
we replace it with a blank space instead. Scan. Arc 
there light pulses present? If not , we've found the 

IRS-BO 
SWTP 

Heath H-B 
Model EP-2A-79 

EPROM Programmer 

svstems. 
EPROM type is selected by a personality mcxiule which plugs inlo 
the front o f the programmer. Power requirements are 115 VAC 
SO/ 60 Hz. at 15 wans. It is supplied with a 36·inch ribbon cable for 
connedinq 10 microcomputer. ReQuires I I ",! I/O DOrts. Priced at 
'5 169.00 \vilh one sel of sofr.vare. (Additional sofr.vare on disk and 
cassene for various systems.) Personality modules are shou.rn below. 
Pan No. PJograms Ptin 
PM O TMS 27(~ ~1 7(.1 
P/l.l I 2704. 2708 17 PO 
P,'" 2 2732 :t! (10 
1'/1.1 3 TMS 27 16 17 r.l 
1'/1.1-4 TMS 2532 :I:!U l 
11/1.1 5 TMS 2516.2716.27511 17 410 
1'f.18 f.1Cf.I6R7601 ;!~ W 

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

Phone (804) 973-5482 

light pen pOSItIOn. If so, cursor backspace, put back 
the selector box, space relative cursor to the next 
selector box and repeat the process . As you can see, 
there is no basic change in the procedure, just a 
slightly different approach. 

Sir, . . . you do have relative cursor?! Ok then, 
at least we've got one satisfi ed customer. By the way, 
you 'd probably be interested; the terminal I use on 
my machine is a scrolling type and thats why I was 
prepared for that question' 

Now for the construction of the light pen itself. 
We ' ll need some kind of small cylinder to house it. 
The cylinder wi ll have to have enough room for the 
phototransistor itself. And , it should have some room 
for a small va riable resistor and a voltage comparator 
Ie if we want to have it fully self-contained and 
ready to plug into the game paddle input of our 
computer. 

I have provided a sketch of the proposed con
struction of the pen, along with the schematic of the 
one I use. These parts I had were primarily junk-box 
components, and as a result , my tota) cost was about 
$1.00 (plus the software development time) . You 
could probably obtain most of the components for 
$5.00 or less. 

Well , best of luck with your construct ion and 
testing. If you develop some int eresting applicat ions 
for your light pen , I would appreciate the chance to 
hear about them: 

R obert A. Peck 
Manager, Technical Support 10 Ad vanced ManufaclUring 
MEMOREX CORP 
San Tomas at Cenlral Expy MS 10· 10 
Santa Clara, CA 95052 
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R2 Sensitivity adjustment, adjusted so that plus pulses arc 
present while pen is on screen oppos ite a part o f screen which 
is lit up. 

Fig. 2. Typical Construction 
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alld an MBA in Finance and EcoTlomics from Northwestern. He has bun 
in volved with compulers since /965, QTld has taught microcomputer coursu 
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hardware and software f or the 6502·based SYlr/· j Single·&ard compuler. 
His assignment at lrlemorex inuolutS arranging a smooth transition f or new 
products f rom development engineering to iWanufacturing. © 
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Getting The Most

From Your Pet

Cassette Deck
Editor's Note: There's much of value herefor any cassette user,

regardless of machine type. A couple of asides -— the new recorders

from Commodore (the VIC version) have tape counters. The second

point is simply a comment on Mr. Sander's remark regarding mail

order computer store tapes.. . most are quite reliable in business

practice and quality control. RCL.

Louis F. Sander
Pittsburgh, PA
PET owners not fortunate enough to own a disk

spend many minutes, and ultimately many hours,

waiting for the cassette deck to finish its work.

SEARCHING seems to take forever, and we never

know whether the search will finish with a READY,

or with the dreaded ?LOAD ERROR. This article

gives some practical advice on making that waiting

time shorter, more productive, and less filled with

anxiety. It is oriented toward the novice, and it con

tains much that has been explained before, although

never to our knowledge all in one place. But even the

most experienced PLAY presser should find

something of value in it. We begin with a treatise on

tape buying, proceed to information on recorder care

and useful accessories, and end with a compendium

of helpful hints for the recordist, librarian and

programmer.

What Should You Feed A PET?

Standard cassettes can be had at prices from under

50<f each to over $5.00, and it seems impossible to

know which ones to buy. Since the typical PET

owner will end up with dozens of tapes in his library,

knowing a bit about cassettes can be quite important

— we want to be sure that ours will perform reliably,

without contributing to the loss or ruin of valuable

programs, but we don't want to pay extra for quality

we can't really use. (After all, most of us are saving

up for that disk system.) A careful study will show

that there are three main areas of difference among

cassettes, each of which we'll discuss here: playing

time, mechanical construction, and type of magnetic

tape.

First, playing time. Every cassette is marked

with a number such as C-30, C-60, C-90, etc. The

digits after the 'C tell how many total minutes of

playing time there are on both sides of the tape. A

C-30, for example, has two 15-minute sides, for a

total of 30. Even though the longer tapes cost very

little more than the short ones, for most PET owners

the C-30 is the longest one to buy. One side of a

C-30 will hold at least six long (8K) programs, and

can be fully rewound in about 60 seconds. A C-60

will hold twice as many programs, but it gets tedious

to search through all that tape to find the one you're

looking for; the rewind time is longer, too. The

C-90's and above tend to be made with very thin

tape that likes to break, or to let data leak through

from one side of the tape to the other, either of which

can ruin your program and your day. Probably the

best size is the C-10, which is not widely available,

but which holds one or two programs on a side, and

which nicely minimizes search time.

Cassette construction is less obvious than the

other two factors, but it does bear some discussion.

Cassette housings range from sloppily molded boxes

to finely assembled mechanisms with bearings and

other anti-friction devices. Most housings are glued

together, but some are assembled with screws. Many

experienced PET users prefer the screw type, which

can be taken apart for emergency untangling of

tapes. (That can be a big factor when the fouled tape

has your latest masterpiece on it.) Sloppy construc

tion is most often found in off-brand discount store

cassettes, and it should be avoided, since a sloppy

housing tends to let the tape escape and be mangled

by your recorder. In general, the more expensive

cassettes have better housings, and are easier to re

wind or fast forward, but you should have little trou

ble with any but the very poorest housings.

The finest and most expensive magnetic tape

has a chromium dioxide (CrO2) coating, and should

not be used in the PET. It requires special circuitry

that the PET doesn't have, and its greater

abrasiveness can cause rapid wear to tape-handling

parts. The next step down is extra-quality tape with

a ferric oxide coating, usually selling for $2.50 -$5.00

or more per cassette; this tape is designed to give a

very wide frequency response in stereo recording and

playback. It will work fine in the PET's monophonic

recorder, but its premium quality doesn't add much

to performance, and for many people the extra qual

ity is not worth the extra price. The same can be

said of the "certified" computer cassettes in this

price range. Your PET doesn't need "computer

quality" tape, or leaderless tape, so why pay extra

for it?

Further down the line is garden-variety ferric

oxide tape with a well-known audio or electronics

brand, usually sold for under $2, or much less in

multi-packs. For most PET owners, this is the best

combination of price and performance. The tape is

designed for monophonic recorders like the PET's,

and it has the uniform quality usually found in well-

known brands of any product. The widely available

Radio Shack Concertape, starting at 3/$l .99, is a

good example of this kind of tape. Also in this price

range are the cassettes sold by mail-order computer

stores that cater to PET owners. There are some real

advantages to these cassettes — the price is right,

they are available in the convenient C-10 size, and

they are usually screw-assembled. But there can be

risks, too. Some mail-order computer stores are
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Getting The Most 
From Your Pet 
Cassette Deck 
Editor's Nole: There's much of value here/or mry cassellc user, 
regardless of machine type. A couple of asides - the new recorders 
from Commodore (the VIC version) have tape cDuTllers. 71Ie second 
point is simpl;l a comment 011 Nl r. Sander's remark regarding mai/
order computer store tapes . .. most are quite reliable i1l bltsincss 
practice and quality con trol. RCL . 

Louis F. Sander 
Pittsburgh, PA 
PET owners not fortunate enough to own a disk 
spend many minutes, and ultimately many hours, 
waiting for the cassette deck to finish its work. 
SEARCHING seems to take forever, and we never 
know whether the search will fini sh with a READY, 
or with the dreaded ?LOAD ERROR . This art icle 
gives some practical advice on making that waiting 
time shorter, more productive , and less fill ed with 
anxiety. It is o riented toward the novice , and it con
tain s much that has been explained before, although 
never to ou r knowledge all in one place . But even th e 
most experienced PLAY presser should find 
something of value in it. We begin with a treatise on 
tape buying, proceed to information on recorder care 
and useful accessories, and end with a compendium 
of helpful hint s for the recordi st, librarian and 
programmer. 

What Should You Feed A PET? 
Standard cassettes can be had at prices from under 
50~ each to over $5.00 , and it seems impossible to 
know which ones to bu y. Since the typical PET 
owner will end up with dozens of tapes in his library, 
knowing a bit about cassettes can be quite important 
- we want to be sure that ours will perform reliably, 
without contributin g to the loss or ruin of valuable 
programs, but we don ' t want to pay extra for quality 
we can' t reall y use. (After all , most of us are saving 
up for that disk system .) A careful study will show 
that there are three main areas of difference among 
cassettes, each of which we' ll discuss here: playing 
time, mechanical construction , and type of magnet ic 
tape. 

First , playing time. Every cassette is ma rked 
with a number such as C -30, C -60, C-90, etc. The 
digits after the 'C ' tell how many total minutes of 
playing time there arc on bolh sides of the tape. A 
C-30, for example, has two 15-minute sides, for a 
total of 30. Even though the longer tapes cost very 
li ttle more than the short ones, for most PET owners 
the C-30 is the longest one to buy. One side of a 
C-30 will hold at least six long (SK) programs, and 
can be full y rewound in about 60 seconds. A C-60 
will hold twice as many programs, but it gets tedious 

to search through all that tape to find the one you 're 
looking for; the rewind ti me is longer, 100. The 
C -90' s and above tend to be made with very thin 
tape that likes to break, or to let data leak through 
from one side of the tape to the other, ei ther of which 
can ruin your program and your day . Probably the 
besl size is the ColO, which is not widely available, 
but which holds one or two programs on a side , and 
which nicely minimizes search time . 

Cassette construction is less obvious than the 
other two factors, but it does bear some discussion . 
Cassette housings ran ge from sloppil y molded boxes 
to finel y assembled mechanisms with beari ngs and 
other anti-friction devices. Most housin gs are glued 
together, but some are assembled with screws. Man y 
experienced PET users prefer the screw type , which 
can be taken apart for emergency untangling of 
tapes . (That can be a big factor when the fouled tape 
has your latest masterpiece on it.) Sloppy construc
tion is most often found in off-brand di scount store 
cassettes, and it should be avo ided, since a sloppy 
housing tends to let the tape escape and be mangled 
by your recorder. In general, the more expensive 
cassettes have better hou sings , and are easier to re
wind or fast forward , but you should have little trou
ble with any but the very poo rest housings. 

The finest and most expensive magnet ic tape 
has a chromium dioxide (CrO, ) coati ng, and should 
Tlol be used in the PET. It requires special circuitry 
that the PET doesn't have, and its greater 
abrasiveness can cause rap id wear to tape- handling 
pan s. T he next step down is ex tra-qu alit y tape with 
a ferric oxide coating, usually sell ing for $2 .50 -$5 .00 
or more per cassette; this tape is designed to give a 
very wide frequency response in stereo reco rding and 
playback. It will work fine in the PET's monophonic 
recorder, but it s premium quality doesn 't add much 
to performance, and for many people the extra qual 
ity is not worth the extra price. The same can be 
said of the "certified" computer casselles in this 
price range. Your PET doesn 't need "computer 
quality" tape, or leaderless tape, so why pay extra 
for it ? 

Further down the line is garden-variety ferric 
oxide tape with a well-known audio or electronics 
brand, usually sold for under $2, or much less in 
multi-packs. For most PET owners, this is the best 
combination of price and performance. The tape is 
designed for monophonic recorders like the PET's , 
and it has the uniform qu ali ty usually found in well
known brands of any product. The widely available 
Radio Shack Concertape, starting at 3/$1.99, is a 
good example of this kind of tape. Also in thi s price 
range are the cassettes sold by mail-order computer 
stores that cater to PET owners. There arc some real 
advantages to these cassettes - the price is right, 
they are available in the convenient C-IO size, and 
they are usually screw-assembled. But there can be 
risks, too. Some mail-order computer stores are 
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THE STAR MODEM
From Livermore Data Systems

RS232 MODEM

IEEE488 MODEM

RS232 CCITT

IEEE 488 CCITT

SALE $135

SALE $245

$170

$280

STAR Modem is the price performance leader with a full

2 YEAR FACTORY WARRANTY.

WE CARRY THE BLACK APPLE

p Bell&Howell
I ( II UIS'VI IV FutllltCI '■ Ml 1*1 1 I l«*

apple computer inc.

EBS Business System lor PET/CBM
Extremely comprehensive package for small business.

Fully integrated inventory and accounts receivable system

including invoices, packing slips, mail labels, statements,

bank deposit slips, and 17 reports. Allows any of 10

standard letters to be merged with customer record info on

either a selective or complete file basis Demo disk and

system description available for S3 00.

Paper-Mate Word Procsssor 529.95
PET/CBM full featured 60 command system by Michael

Riley. Uses either tape or disk and any printer. Includes

in-text commands, floating cursor, scrolling, elc.

KHMM Pascal for PET $75

Subset ot standard Pascal with true machine language

translator for faster execution. 16K with tape w disk.

EARL for PET [disk file based) $65
Editor, Assembler. Relocaler, Linker to generate relocat

able object code

(11IIFQRTH+ for PET/CBM $65
A full-featured FORTH with extensions conforming lo Forth

Interest Group standards. Includes assembler, string process

ing capabilities, disk virtual memory multiple dimensioned

arrays, floating point and integer processing.

MIPLOT intelligent Plotter
by Watanabe Instruments (Digiplot)

SPECIAL

$1145

Has all intelligent functions for producing graphs and

drawings including 8 vector and 4 character commands

Solid and broken lines can be specified. Character gen-

eratorfor alpha, numeric, and symbols. Characters can be

rolated in 4 orientations, and can be 16 sizes Coordinate

axes drawn by specifying graduation interval and number

of repetitions. Parallel ASCII interface, 11x17 paper.

FLEX-FILE Datl Base for CBM/PET $60
Random file handling system with Report Writer and

Mail Label Handler. By Michael Riley

DISKS
(write for quantity prices)

SCOTCH (3M) 5%"

SCOTCH <3M) 8"

Maxell 5W

Maxell 8" Disks

Verbatim 5'/«"

(add 1,00 for Verbatim

Verbatim 8" ObL Dens

BASF 5V«"

BASF 8"

Diskette Storage Pages

Disk Library Cases

10/2.90 50/2.80 100/2.70

10/2.95 50/2.85 100/2.75

10/4.25 50/4.10 100/3.95

10/4.65 50/4.50 100/4.35

10/2.45 50/2.40 100/2.35

5'//' plastic storage box)

10/3.45 50/3.35 100/3.25

10/2.60 20/2.50 100/2.40

10/2.65 20/2.55 100/2.45

10 (or 3.95

8"-2.85 5%"- 2.15

6502

6502A

6520 PIA

6522 VIA

6532

2114-L450

2114-L200

2716 EPR0M (5 volt)

TMS 2532 EPROM

411G-20Q ■> RAM

S-100 Wire Wrap

7.45

8.40

5.15

645

7 90

10/6.95 50/6.55

10/7.95 50/7.35

10/4.90 50/445

10/6.10 50/5.75

10/7,40 50/7.00

3.45 20/3.35

4.15 20/3.95

9.90 5/9.45

8

100/6.15

100/6.90

100/4.15

100/5.45

100/6.60

100/3.25

100/3.75

10/8.90

23.50

lir 30.00

2.65

commodore

CASSETTES - AGFA PE-611 PREMIUM
High output, low noise, 5 screw housing, labels.

C-10 10/5.65 50/25.00 100/48.00

C-30 10/7.30 50/34.00 100/66.00

All other lengths available. Write for price list.

CBM-PET SPECIALS

^ Up ti $235 FREE

<£■' mtrclwdUi with purchiti of

x hi if following CBM-PET Ilinul

8032 32K - 80 column CRT

8050 Dual Disk Drive- 1 megabyte

8N Full size graphics keyboard

16K Business or Graphic Keyboard

32K Business or Graphic Keyboard

2040 Dual Disk Drive - 343.000 bytes

2022 Tractor Feed Printer

C2N External Cassette Deck

C8M Voice Synthesizer

R SVSTEMPRICES

EPSON MX-80 Printer

STARWRITER Daisy Wheel Printer

Centronics 737 Printer

NEC Spinwriter- parallel

XYMEC HI-0 1000 Intelligent Daisy Wheel

Leedex Video 100 12" Monitor

ZENITH DATA SYSTEMS

Zenith 219 Terminal (factory asm.)

Zenith Z89 with 48K

FREE

$1795 235

1795 235

795 75

995 150

1295 205

1295 205

795 tOD

95 12

395 SO

SYM-1

SYM BAS-1 BASIC or RAE-1/2 Assembler

KTM-2/80 Synertek Video Board

KIM-1 (add $34 for power supply)

Seawell Motherboard - 4K RAM

Seawell 16K Static RAM - KIM, SYM, AIM

S

S1500

$790

$2500

S2150

$129

$735

_$2JI5O

S209

$ 85

$349

$159

$195

$320

Jk ATARI 800 $777

•"EDUCATIONAL DISCOUNTS***
Biy 2 PET/CBM Cn»tm rtcHii 1 FBEE

4 PART HARMONY MUSIC SYSTEM for PET
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-4 M unit includes D to A converter

and amplifier (add your own speaker).

KL-4M Mitlc BunJ with VMM ?nfnm 169.90

WordPro 3 - 32K CBM, disk, printer

WordPro 4 - 8032, disk, printer

OZZ Data Base System (or CBM 8032

VISICALC for PET. ATARI

BPI General Ledger, A/P, A/R for PET/CBM

Programmers Toolkit ■ PET ROM Utilities

2 Meter IEEE to IEEE Cable

PET Spacemaker Switch

Dust Cover for PET

IEEE-Parallel Printer Interlace for PET

IEEE-RS232 Printer Interlace for PET

The PET Revealed

Library of PET Subroutines

170

255

335

170

270

34.90

43.00

24.90

6.90

105

149

17.00

17.00

Soirci Hookup 88

Over 1000 programs and services available.

115 E. Stump Road A Q

Montgomeryville. PA 18936 215-699-5826 H D

All Atari Modules 20% OFF

ATARI EDUCATIONAL PLAN Writ, i.r < i.

A P Products 15% OFF

APHobby-Blox 15% OFF

ALL BOOK lid SOFTWARE PRICES DISCOUNTED

The 8086 Book (Osborne) 512.75

Z8000 Assembly Language Programming $10.60

PET Personal Computer Guide (Osborne) $12.75

PET and !he IEEE-488 Bus (Osbome) $12.75

6502 Assembly Language (Osborne) $ 9.90

Programming the 6502 (Zaks) $10-15

6502 Applications Book (Zaks) $10.45

6502 Software Cookbook (Sceltx) $ 9.45

CP/M Handbook (w/ MP/M) Zaks $1 j 95

WRITE FOR CATALOG.
Add S' 25 per Older lor Shipping We pay balance of UPS surfacecMrges

on all prepaid wders Prices listed are on cash dtscouni oasis ReguUr

prices slightly highei
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RS232 MODEM 
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EBS lor PET/CBM 
Extremely comprehensive package for small business. 
Fully integrated inventory and accounts receivable system 
including invoices, paCking slips, mail labels, statements, 
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standard letters to be merged with cUStOfTlef record info on 
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6502 
6502A 
6520 PIA 
6522 VIA 
6532 
2114-l450 
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745 10/6.95 50/6.55 100/6.15 
a.40 10/7.95 50/7.35 100/6.90 
5.15 10/4.90 50/4.45 100/4.15 
6.45 10/6.10 50/5.75 100/5.45 
7.90 10/7.40 50/7.00 100/6.60 

2716 EPROM 15 V~l) 
TM S 2532 EPROM 
4116·200 II 1IA1 
S·100 Wire Wrap 

3.45 20/3.35 100/3.25 
4.15 20/3.95 100/3.75 

9.90 5/9.45 10/a.90 
23.50 

1 fir 30.00 
2.65 

CAssmES - AGFA PE-611 PREMIUM 
High output. low noise, 5 screw housing, labels. 
C· l0 10/5.65 50/25.00 100/4a.00 
C·30 1017.30 50/3·1.00 100/66.00 
All other lengths available. Write for price Irst. 

4 PART HARMONY MUSIC SYSTEM lor PET 
Allows you to easily enter, display, edit. and play 4 part 
harTOOflY music. Includes whole rotes thru 64 ths (with 
dolled aoo lriplets), tempo change. key signature, 
transpose, etc. TheKl·4M unilindudes0 toAconverter 
and amplifier (add ~ own speaker). 
KL·41 lule 111111 .Il~ .11 P11l11. $5UO 

KMMM P,,,,llor PET 875 
Subset 01 standard Pascal WIth true machine language 
tlanslalor for faster exetUtlOO. 16K with tape or disk.. 

EARL lor PET (dIsk III. b,sed! 865 
Editor, Assembler, Relocater, Unker 10 generate relocat
able object axle. 

luIiFORTH+ lor PET/CBM 865 
A lulHeatured FORTH with extensions conlorming 10 Forth 
Interest Group standards.lndUIles assem~er, strirg process· 
irg capabilities. disk virtual memory mulliple dimensioned 
arrays, floating point and integer proceSSing. 

(::] commodore

r
, ... _._\ 

CBM·PET SPECIALS 
~ U, I, S235 FREE * .1rt~ .. jI ... II~ ""~'" ,I «: ... ,11,11 •• 1'1 CIM-PET 11,,,,1 

FlEE 
8032 32K - 80 column CRT $1795 235 
8050 Dual Oisk Drive · 1 megabyte 1795 235 
8N Full size graphics keyboard 795 75 
16K Business or Graphic Keyboard 995 150 
32K Business or Graphic Keyboard 1295 205 
2040 Dual Oisk Drive · 343.000 bytes 1295 ZO S 
2022 Tractor Feed Printer 795 100 
C2N External Cassene Deck 95 12 
CBM Voice Synthesizer 395 50 
__________ ~_!!JUQ~ __ ~HL~!U_~!gL ________ _ 

"""EDUCATIONAL DISCOUNTS""" 
by 2 PET/C. I C",IIn. /'Kiln 1 FlEE 

WordPro 3· 32K CBM, disk, printer 170 
WordPro 4 • 8032, disk. printer 255 
Oll Data Base System for CBM 8032 335 
VISICAlC lor PET. ATARI 170 
BPI G."'~lledgef, NP, NR , .. PET/CBM 270 

Programmers Toolkit · PET RO M Utili ties 34.90 
2 Meter IEEE to IEEE Cable 43.00 
PET Spacemaker Switch 24.90 
Dust Cover for PET 6.90 
IEEE·Paraliel Printer Interlace lor PET 105 
IEEE·RS232 Printer Interface for PET 149 
The PET Revealed 17.00 
Ubrary of PET Subroutines 17.00 

Silrel Hllh, 18 
Over 1000 programs and services available. 

MIPLOT Intelligent Plotter 
by Watanabe Instruments (DlglplotJ 

SPECIAL 
$1145 

Has all intelligent furctions for prOOLcing graphs aoo 
drawillGS ircludifYJ 8 vector and 4 character ccmnards. 
Solid aoo broken tires can be specified. Character gen
erator lor alpha, flJJreric, and symbols. Characters can be 
rolated in 4 orientations. aoo can be 16 sizes. Coordinate 
axes drawn by specifying graduation interval and nuiTbef 
01 repetitions. Parallel ASCII interlace, 11 x 17 paper. 

FlEX· FILE O.t. Bill lor CBM/PET $60 
with Report Wri ter aoo 

0 .. . ,,-_ .• " il 

DISKS 
(write for Quantity prices) 

SCOTCH (3M) 5Y, ' 10/2.90 50/~aO 100/2.70 
SCOTCH (3M) a- 10/2.95 50/2.85 100/2.75 
MaxeIl51f, " 10/4.25 50/4.10 100/3.95 
MaxeU8" Disks 10/4.65 50/4.50 100/4.35 
Verbatim 51/." 1012.45 50/2.40 10012.35 

(add 1.00 for Verbatim 5W' plastic storaoe box) 
Verbatim 8" Obl Dens 10/3.45 50/3.35 100/3.25 
BASF 5Y, " 10/2.60 20/2.50 100/2.40 
BASF a" 10/2.65 20/2.55 100/2.45 
Diskette Storage Paoes 10 lor 3.95 
Disk library Cases 8" ·2.85 5V,"· 2.15 

EPSON MX·80 Printer S 
STARWRITER Daisy Wheel Printer $1500 
Centronics 737 Printer $790 
NEC Spin ........ iter - parallel 52500 
XYMEC HI·O 1000 In,"ligenl O~sy Wheel $2150 
leedex Video 100 12" Monitor 5129 
ZENITH DATA SYSTEMS 

Zenith Z19 Terminal (faclo-y asm) S735 
Zenith Z89 with 48K $2150 -_._----

SYM· l $209 
SYM BAS- l BASIC or RAE· In Assembler S 85 
KTM ·2/aO Synert.k VKIeo Boa.d $349 
KIM·l (add S34 , .. power su~y) $159 
Sea ..... ell Motherooard - 4K RAM $195 
Seawell 16K Stalic RAM • KIM, SYM, AIM 1320 

• ATARI 800 $777 
..II\" All AI.ri Modul.s 20% OFF 

ATARI EDUCATIONAl PLAN .<11, I" j .. 1I. 

A P Products 15% OFF II 
A P Hobby-Blox 15% OFF 

All lOOK Ind SOFTWARE PRICES DISCOUNTED 
The 8086 Book (Osborne) 512.75 
Z8000 Assembly language Programming S10.60 
PET Personal ComlXller Guide (Osborne) S 12.75 
PET ,," lhe IEEE ... aa Bus (OsOOme) $12.75 
6502 Asse""'Y "'nguage (OSOO"") $ 9.90 
Pror;:1amming Ire 6502 (Zaksl S 1 0.45 
6502 AIlI'icalions Book fl.ks) $10.45 
6502 SoItwa" Cookbook (Se.I.) $ 9.45 
CP/M H.oo_ (w/ MP/M) Z.ks $11 B5 

-
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shaky operations with flaky quality control and fluky

business practices. A good policy with these tapes is

to try them if it suits you, but keep a close eye on

what you get.

At the bottom of the list are the tapes you

should avoid — the ones sold in discount stores, with

brands you never heard of in audio or electronics.

These are not much cheaper than Concertapes, and

the tape inside is sometimes uneven and dirty. For

most of us, the risk of getting junk is not worth the

savings, so we should stick with something better.

Looking Out For Tape #1

Every tape head needs periodic maintenance, and the

two on your PET are no exception. Experts recom

mend cleaning and demagnetizing tape heads after

every ten hours of use, and you do yourself a big

favor by following their advice. If you neglect these

important tasks, sooner or later you'll begin to notice

frequent LOAD ERROR messages, and you may

permanently damage every recording you pass by the

head. Tape head tolerances are measured in micro-

inches, and it's very common for an invisible buildup

of oxide residues to cause major signal losses, often

leading to LOAD ERRORs. It's also common for

recording heads to become magnetized after a period

of use, especially if the recorder power is cut while

doing a SAVE. A magnetized head partially erases

every tape that is run past it. A dirty head can

scratch tapes. Remember, a good head session takes

only about 1010.2 minutes, and it clears your head for

another 0A6 hours of use, so it's well worth the

effort.

To start your maintenance program, get a bottle

or spray can of tape head cleaner and a package of

swabs. It's helpful, too, to get a small angled mirror,

so you can inspect the heads while you work on

them. Also get a head demagnetizer, of the type that

plugs into the wall. (The cleaners and demagnetizers

that look like cassettes are not as effective as the

other types, and some poor ones can actually damage

your head, so we suggest that you avoid them.) All

these items can be purchased, often in kit form for

under S20.00, at any good audio or electronics store.

Sometimes you can borrow them from a friend who's

into stereo or home computers.

When maintenance time comes, follow the in

structions that come with the cleaner, and thoroughly

swab the heads, tape guides, capstan and pinch

roller, all of which you can get to by unplugging the

PET and depressing the PLAY control. If you can't

identify which parts to clean, any knowledgeable

stereo salesman can show you the corresponding

parts on his equipment, and that should be enough

to get you started. Next, demagnetize the heads,

meticulously following the instructions that come

with your demagnetizer. Particularly avoid cutting

power to the demagnetizer when it is anywhere close

to a head, or you may magnetize it yourself. Keep

your tapes at least 5 - 6 feet away from the

demagnetizer at all times, or you may accidentally

erase them. Remember that magnetic fields pass

easily through everything but steel, and that a

wooden desk drawer can hide tapes from you, but

not from your demagger.

Useful Tape Accessories

The most useful tape accessory is a second recorder,

but not the kind that plugs into the Second Cassette

Port. You will gain many enjoyable minutes by using

an extra recorder of any kind to search or rewind one

tape while LOADing another. When searching, just

play the tape until you hear the high-pitched leader

tone, and start it right there on your PET. The

buzzsaw sound after the leader tone is the actual pro

gram material. If your extra recorder has a tape

counter, you can use it to keep track of program

locations on the tape, and further lessen your

SEARCHING time. If it has the Cue/Review

feature, you can listen to the recorded material while

rewinding or fast forwarding, which is also very

helpful in finding things. If your recorder has a built-

in microphone, make or buy a short-circuited plug to

fit the MIC jack and cut out the microphone; that

will let you erase selected areas on your tapes, which

is useful if you're recording over other material and

getting a lot of VERIFY ERRORs. Without the

built-in mike, you don't need the shorting plug.

The extra recorder, used in audio mode, can

help you type in programs from COMPUTE! and

other sources, too. Just read the program aloud into

the microphone, carefully enunciating every comma

and semicolon, then play it back to yourself and type

in the program as you hear it. This is a super

method for proofreading programs that don't work.

Another useful accessory is a bulk eraser, for

quickly erasing tapes when you want to re-use them.

Mine is a Nortronics Sound-Off, a permanent

magnet unit that works by just sliding the cassette

through a slot. Most of them plug into the wall, and

work like head demagnetizers, but on a grander

scale. Be careful with bulk erasers — they create a

strong magnetic field that can erase your good tapes

if they are anywhere close by.

The stores have many other items you might

find worthwhile. Radio Shack has a slick manual

rewinder. The Sams book "Tape Recording for the

Hobbyist" and the Nortronics "Recorder Care

Manual" arc good sources of useful information. Ad

vanced tape hobbyists may also like to have a tape

splicer and a head alignment tape, but these are

beyond the needs of most of us.

Tape Handling Tips

1. Running new tapes back and forth a few times

before using them will minimize binding and

breakage. Erasing tapes before re-use will minimize

read errors due to "junk" on the tape. Breaking out
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shaky operat ions with flaky quality control and fluky 
business practices . A good policy with these tapes is 
to try them if it suits you, but keep a close eye on 
what you get. 

At the bottom of the list are the tapes you 
should avoid - the ones sold in discount stores, with 
brands you never heard of in audio or electronics. 
These are not much cheaper than Concertapes, and 
the tape inside is sometimes uneven and dirty . For 
most of us , the risk of getting junk is not worth the 
savings, so we should stick with something better. 

Looking Out For Tape #1 
Every tape head needs periodic maintenance, and the 
two on your PET are no exception. Experts recom
mend cleaning and demagnetizing tape heads after 
every ten hours of use, and you do yourself a big 
favor by following their advice. If you neglect these 
important tasks, sooner or later you' ll begin to notice 
frequent LOAD ERROR messages , and you may 
permanently damage every recording you pass by the 
head. Tape head tolerances are measured in micro
inches, and it's very common for an invisible buildup 
of oxide residues to cause major signal losses , often 
leading to LOAD ERRORs. It's also common for 
recording heads to become magnetized after a period 
of use , especially if the recorder power is cut while 
doing a SAVE. A magnetized head partially erases 
every tape that is run past it. A dirty head can 
scratch tapes. Remember, a good head session takes 
only about 1010, minutes, and it clears your head for 
another 0A6 hours of usc, so it 's well worth the 
effort. 

To start your maintenance program, get a bottle 
or spray can of tape head cleaner and a package of 
swabs . It' s helpful, too, to get a small angled mirror, 
so you can in spect the heads while you work on 
them. Also get a head demagnetizer, of the type that 
plugs into the wall. (The cleaners and demagnetizers 
that look like cassettes are not as effective as the 
other types, and some poor ones can actually damage 
your head , so we suggest th at you avoid them.) All 
these items can be purchased, often in kit form for 
under $20.00 , at any good audio or electronics store. 
Sometimes you can borrow them from a fri end who's 
into stereo or home computers. 

When maintenance time comes, follow the in
structions that come wit h the cleaner, a nd thoroughly 
swab the heads , tape guides, capstan and pinch 
roller , all of which you can get to by unplugging the 
PET and depressing the PLAY control. If you can 't 
identify which parts to clean, any knowledgeable 
stereo salesman can show you the corresponding 
parts on his equipment , and that should be enough 
to get you started . Next, demagnetize the heads, 
meticulously fo llowing the instructions that come 
with your demagnetizer. Particularly avoid cutting 
power to the demagnetizer when it is anywhere close 
to a head, or you may magnetize it yourself. Keep 

your tapes at least 5 - 6 feet away from the 
demagnetizer at all times, or you may accidentally 
erase them. Remember that magnetic fields pass 
easily th rough everything but steel, and that a 
wooden desk drawer can hide tapes from you, but 
not from your demagger. 

Useful Tape Accessories 
The most useful tape accessory is a second recorder, 
but not the kind that plugs into the Second Cassette 
Port. You will gain many enjoyable minutes by using 
an extra recorder of any kind to search or rewind one 
tape while LOADing another. When searching, just 
play the tape until you hear the high-pi tched leader 
tone, and start it right there on your PET. The 
buzzsaw sound a fter the leader tone is the actual pro
gram material. If your extra recorder has a tape 
counter, you can use it to keep track of program 
locations on the tape, and further lessen your 
SEARCHING time . If it has the Cue/Rev iew 
feature, you can listen to the recorded material while 
rewinding or fast forwarding , which is also very 
helpful in finding things. If your recorder has a built
in microphone , make or buy a short-circuited plug to 
fit the MIC jack and cut out the microphone; that 
will let you crase selected areas on your tapes, which 
is useful if you're recording over other material and 
getting a lot of VERIFY ERRORs. Without the 
built-in mike, you don't need the shorting plug. 

The extra recorder, used in audio mode, can 
help you type in programs from COMPUTE! and 
other sources, too. Just read the program aloud into 
the microphone , carefully enunciating every comma 
and semicolon, then play it back to yourself and type 
in the program as you hear it. This is a su per 
method for proofreading programs that don't work. 

Another useful accessory is a bulk eraser, for 
quickly erasing tapes when you want to re-u se them. 
Mine is a Nortronics Sound-Off, a permanent 
magnet unit that works by just sliding the cassette 
through a slot. Most of them plug into the wall, and 
work like head demagnetizers, but on a grander 
scale. Be careful with bulk erasers - they create a 
strong magnetic field that can erase your good tapes 
if they are anywhere close by. 

The stores have many other items you might 
find worthwhile. Radio Shack has a slick man ual 
rewinder. The Sams book "Tape Recording for the 
Hobbyist" and the Nortronics " Recorder Care 
Manual " arc good sources of useful information. Ad
vanced tape hobbyists may also like to have a tape 
splicer and a head alignment tape, but th ese are 
beyond the needs of most of us. 

Tape Handling Tips 
1. Running new tapes back and forth a few times 
before us ing them will minimize binding and 
breakage . Erasing tapes before re-use will minimize 
read errors due to "junk" on the tape. Breaking out 
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the write protect tabs on a cassette will keep you

from writing over programs by mistake. Covering the

write protect hole with tape will override the

protection.

2. Keep your tapes clean: Rewind cassettes before

putting them aside, and never touch the magnetic

tape itself. Always use plastic cassette boxes; the soft

ones are cheaper and tougher, but the hard ones are

prettier. (I use hard boxes for master tapes and soft

ones for working copies.) Keep your cassette boxes in

metal containers; stray magnetic fields are

everywhere, especially around motors and

transformers, and they can damage unprotected

tapes.

3. As soon as you SAVE a program, label the

cassette with the program name. Half-inch masking

tape makes an easily removable label for cassettes,

and also fits perfectly on the edge of hard or soft

cassette boxes. Half-inch Scotch Magic Tape makes a

neatly erasable label for the same places.

4. A IK program takes about 35 seconds to SAVE,

VERIFY, or LOAD. A 4K program takes about 90

seconds, and an 8K program about 150 seconds, or

2l/i minutes. The practice of SAVEing each program

twice on the same tape will keep you happy in the

face of minor malfunctions; the practice of keeping

master copies on a separate tape in a separate room

will keep you happy in the face of disaster.

5. There is a small but real danger of write-through

when programs are recorded on both sides of one

piece of tape. You can avoid it by using only one

side of your cassette, or by using both sides and

recording no further than mid-tape. I usually SAVE

one program twice on each side of a C-10. That way

I have minimal search and rewind time, conveniently

located second copies of each program, and no

overlapping.

6. During program development, SAVE your work

frequently, so you'll have something to work with

after an unanticipated NEW or system crash. To

keep track of the different versions, make the date

and time of the SAVE an integral part of your pro

gram's working name: "02141015SPACEWAR" fits

into the 16-character limit, and indicates that this

version of SPACEWAR was SAVEd on 2/14 at 10:15

AM. If there's ever a question, it will be obvious

that "02141300SPACEWAR" is a later version, and

that "01312200SPACEWAR" is an earlier one.

That's the end of one user's notes on saving

time and grief with your PET's tape deck. There

must be many other good ideas on the subject. If

you have some, let us know about them.
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the write protect tabs on a cassette will keep you 
from writing over programs by mistake. Covering the 
write protect hole with ta pe will override the 
protection . 
2. Keep your tapes clean : R ewind casselles before 
putting them aside, and never touch the magnetic 
tape itself. Always use plastic casselle boxes; the soft 
ones are cheaper and tougher , but the hard ones a re 
prellier. (I use hard boxes for master tapes and soft 
ones for working copies. ) Keep your cassette boxes 111 

metal contain ers; stray magnetic fields arc 
everywhere, especially around molors and 
transformers, and they can damage unprotected 
tapes. 
3. As soon as you SAVE a program, label the 
casselle with the program name. Hal f- inch masking 
tape makes an easily removable label fo r cassettes, 
and also fit s perfectly on the edge of ha rd or soft 
casselle boxes. H alf-inch Scotch Magic T ape makes a 
neatl y erasable label for the same places. 
4. A IK program takes about 35 seconds to SAVE, 
VERIFY , or LOAD . A 4K program takes about 90 
seconds, and an 8K program about 150 seconds, or 
2 Y, minutes. The practice of SAVEing each program 
twice on the sa me tape will keep you happy in the 
face of minor malfunctions; the practice of keeping 

master copies on a separate tape in a separate room 
will keep you happy in the face of disaster. 
5 . There is a small but real danger of wri te-through 
when programs are recorded on both sides of one 
piece of tape. You can avoid it by using only one 
side of you r cassene, or by using both sides and 
recordin g no further than mid-tape. I usuall y SAVE 
one program twice on each side of a ColO. T hat way 
I have min imal search and rewind time , conveniently 
located second copies o f each program , and no 
overlapping. 
6. During program development, SAVE your work 
frequently, so you ' ll have someth ing to work with 
after an unanticipated NEW or system crash. T o 
keep track of the di ffe rent versions, make the date 
and time of the SAVE an integral part of yo ur pro
gram 's working name: "02 141 015SPACEWAR " fi ts 
into the 16-character limit, and indicates tha l this 
version of SPACEWAR was SAVEd on 2/ 14 at 10:15 
AM . If there's ever a qu estion , it will be obvious 
that "02141300SPACEWAR " is a later version, and 
that " 01 312200SPACEWAR " is an earlier one . 

That's the end of o ne user's notes on savi ng 
tim e and grief with your PET's tape deck. T here 
must be ma ny oth er good ideas on the subject. If 
you have some , let us know about them . 

Anno un c ing the magaz ine spec ifica ll y for 
the educational user of microcomputers. 

Beginning With the May-June 1981 issue. II Will no longer be necessary lor you to 
Inlerpret the technical ,argon 01 engineers This bl' monthly publication Will present 
current mformatlon In a clear, conCise and readily comprehenSible manner 
EDU CATIONAL COMPUTER has been created with you m mind. 

EDUCATIONAL COMPUTER·s main ob,ectlve is to become a ma,ar Inlormatlonal 
exchange lor not only elementary and high schools, but lor colleges and univerSitieS as 
well All of us can learn Irom each other. and EDUCATIONAL COMPUTER W ill be there 
to help spread the word 

Every classroom and every teacher Will have an educatlonel computef. 

Every clessroom and eV8ry leacher should heve EDUCATIONAL COMPUTER magazine. 

Subscribe early and save. " you order EDUCATIONAL COMPUTER belore March 10. 
1981. you Will receive the first year"s su bscription lor 510 mstead 0 1 the norm al rate 0 1 
$1 2 per year. The newsstand price is 52.50 per ISsue . 

•••••••••••••••••••••••••••••• 
• EducaotmlopnUa_l.I~,_r P O Bod". C",,"mo. C.,5015 :: EDUCATIONAL COMPUTER Will address the impact 01 microcomputers : 

In our schools. colleges and univerSities. • 

EDUCATIONAL COMPUTER Will cover crit ical issues thl t conlront 
users of microcomputers In education. 

EDUCATIONAL COMPUTER Will Include articles by educators 
concerning their expenences wit h these new and important classroom 
tools. 

• Enclosed is my $ 10 lor one yelr (il ordered befo re MarCh 10, 1981 ) • 

• a Check 0 Money Order • • • • Name • 

• Addres. • • • 
• C," • • • • Stlte ZiP . 

• •••••••••••••••••••••••• ••••• 
Canade: Same as U.S. in U.S. lunds. 
Other Foreign: $1 8 one year only, U.S. funds. 
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PET GAMES
Unique, Action-packed Games.

NUCLEAR WAR Nuclear confrontation on a global scale.

Many scenarios.

APPLE

GALAXY PillagB a 3-D galaxy collecting loot from

captive worlds.

STOCK MARKET Bags to riches game of buy and sell with

computer stocks.

ENCRYPT

ALIEN

Challenging puzzles, decipher coded

messages.

Protect the federation. Real time 3-D

navigation. •

All are User-tested with HELPS Multi-player games have Single-player option

Each . . . Cassette 514.95 Diskette $19.95 p one-player

WS4'
1983 Rio Grand*

ftustm. T*xas

78705

1-SI2-477-2207

P.O. Box 8463
fiustin.Ttxas

78712

PET SOFTWARE
LAS VEGAS CASINO SERIES:

Tliesc four pr0£'2fis wrpu i ■; 'C belt1- us j IlIc-'.h! '..i ih<.-,c yijrr r<j fti -i", I ^ C33H1O31I] *onMng ic iearr:lJ^'iiTCr"'H'-(|y. antls

m^ais lot the jcnoos ^j*"! !■■' ir) H" -e\o^ iS^d ;rorcu',i t '"■! ii ij^r^bimg sysism1 un3?r acsuai Casino confiiiiD^s AH belling M'Js

options a^ailaDle in lho Ca*mo o\ lie VGM Grand Hoipr ii lj^ VflQas ha»e Men <ncornorair<; mfo ifie^e G'ojraT.^ Full screen graph

rnyt been used [o snow n# cjpda being dealt. ine Roulen* Wheel spinning, am] the Dicn brinrj lhro*n <n croc :□ mcitaia i»hvn

height ntniO/mer I

1. Citlno Blickfict

Otcfcs Cnangc Dk^ or r«hjme ji jny time Spin pn's. Double Down, or piste ifl IfiWnm Del

Full Ca^'neiLjlG^ai1! nuny '>lTier apliana $ J

■

ATARI atari SALE

7. C«ino Rtnjrein:

Bet ort oi^e number, T*o nujnCors oflfl. even. b'acVr etc Waicfi Ihe numbefB come up us (ne

Inonje gam* I»o i»« in or. Canno 11 (if tno B'«k,i;. ii,w locludei ss.c.ji

pindfvpopLnQ ■ winninn ayarem'

Bet ine Dies Id Pass t.r Fill Oil B*l me HarQwiy oiR«i «llh DoutiieOOBs

STRATEGIC GAMES:

>. Backaammon.

andriciTIng g

l >ouf PET Eicv^terl graphic! a

HARDWARE

800 COMPUTER 5825

400 W/16K S495

822 PRINTER S400

820 PRINTER $410

MICROLINE-80 S600

STARWHITER I S1650

5" MEMOREX DISK 10/330

810 DISK DRIVE S550

32K MICROTEK RAM $195

32K AXLON RAM $275

16K ATARI RAM $155

8K ATARI RAM $95

850 INTERFACE $185

LIGHT PEN $69 .95

815 DISK $1350.00

SOFTWARE

ALL SEEBREE'S 20% OFF

BASKETBALL $31.95

SUPER BREAKOUT $31.95

STATISTICS I $15.95

MORTGAGE fi LOAN $11.95

STAR RAIDERS $48.00

TELELINK I $19.95

3D SUPERGRAPHICSS39.95

SPACE INVADERS $15.95

COMPUMAX:

GENERAL LEDGER $139.95

PAYABLES $139 .95

RECEIVABLES $139 .95

MICROHOME $79 .95

SUNDAY GOLF $9.95

1. SfC) INTHLlDf IS" (WIIH S3UKD]

WnllBfi tjy COMMOOOPt JAPAN. Perlorms tlHUjr like- the popular video arcarle version temQ flayed a

o»ei tna counlry Marhlnp lanuuaQ'i graphics and s3uni;.rfrnii]h.nu[jrLQ1 ffntprralnniflnt...

Please specify which HOM srl your PEI nas

! ChKt.rs:

graphics show Tfie noard jnd all checkers Waicri your PFT move his man arajnrj Irie boari; Clocn show

NEW! MAIL LIST BY MAGIC LANTERN $59.95

Runs on disK. Sort by name, zip. Select on
15 character information field. Full doc

umentation included. Available now.

DATA BASE BY MAGIC LANTERN $99.95

10. QoHolu

t/iiioni enmese bcacd gama playM oh a 9 i 9 buard. Qm S men in a ro« belort (oiir PET. A diller

II. OtIUllD'

English flame known as Meyers! Try lo caplure lie PET'S men before he capluTes yours Plav agamsl lh€

PEIoragainslyourFrurn, Fas! anO lun

II. Crlbbag*

*n Eicvllmi version ol ttus lavonTe caia game Arl cirds ate »rio«n using PET1* e«cell«nl grapnic

TJiePETplaysacoollooicaloamedillicuHlol)i.jle«wfcnlhet>«»lclay«s

11. Qama Package:

Anvsi.olmeaooveprosram)

E: All programs are guaranleerj to be free fro

OlCtM
and 10 load-on any PET Any deledive lap« wrll oe rcplacpd In

Requires disk. Full data base management

faciilites including select, sort, print, etc.

Available March 31. write foe description.

FREE CATALOG 8 NEWSLETTER - SEND NAME, ADDRESS
-^—-^ Ve stock over 100 ATARI software

|7|API/" titles. In stock products ship
within 24 hours. Prices are for

HAIL ORDER ONLY. COD UNDER $100.

3513 UHIVERSITlr AVE. HADISON, WI
SmallSysams Wim Big Ideas 53705 (608) 253-2026

VP& timer From: CMSSOFTWARE. 5115 Menelee Drive. Dili as, TX 75277
VISA'
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PET GAMES APPLE 
Unique, Action-packed Games. 

NUCLEAR WAR 

GALA X Y 

ST OCK MARKE T 

ENCR Y PT 

ALIEN 

All are User-tested with HELPS 

Nucleer confrontetion on a globa l scele. 
Many sce narios . 

Pillege a 3 -0 galaxy collecti n g loot from 
captiv . world s. 

Rags to ric h es game of buy and sell with 
computer stocks. 

Challeng ing puzz les. dec ipher coded 
menages. 

PrOtect the federat ion. R eal time 3 · 0 
n avigation . • 

Multi-player games have Single-player oPtion 

Eac h . .. Cassetl e $14 .95 O,sketle SI 9.95 
• one·player 

.o~~w~_ ~or .m~~l 

1903 Ri o Or.,..;. P. O. JoK 9403 
Auatin , T.)(u 

78712 
Auatin . T.xas 1-512-.77-2297 

797~ 

LAS VEGAS CASINO SERIES: 
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H.A.RDWARE SCFTWARE 

••• COMPUTER $8 25 ALL SEEBREE ' S 29\ Off 
4 •• W/1 6K $4 95 BASK ETBALL $ 3 1 .95 

a 22 PRINTER $ 490 SUPER BREAKOUT $ 31.95 
8 20 PRINT ER $ 410 STATISTICS I $ 1 5 . 95 

MI CROLINE-80 $6130 MORTGAGE & LOAN $11.95 
STARWRITER I $1 65 . STAR RAIDERS $ 48.139 

5 " MEMOR EX DI SK 1. / $3. T ELELINK I $1 9 .95 
8 19 DI SK DRIV E $5 5. 3D SUPERGRAPHI CS$ 39.9 5 

32K MICROTEK RAM $19 5 SPACE INVADERS $ 1 5 . 95 
32K AXL ON RAM $ 27 5 COMPUMAX: 

16K ATAR! RAM $ 155 GENERAL LEDGER $1 39 . 9 5 
8K ATARI RAM $9 5 PA'{ABLES $139.95 
850 INTERfACE $ 18 5 RECEIVABLES $139.95 

LIGHT PEN $69 . 95 MI CROHOME $ 79 . 95 

815 DI SK $135 0 •• • SUlm AY GOL f $ 9.95 

NEW! MA IL LI ST BY MAGIC LANTERN $59.95 
Run s on diSk . So rt by name , zip. Select on 
15 Character info r mation field. Fu l l doc
umentation included. Available now • 

DATA BASE BY MAGIC LANTERN $99.95 
Req uir es di Sk . full data ba se manag e me nt 
fa ci i li tes i nc ludi ng s el ec t, so rt, print , etc . 
Avai lable Marc h 31. Write f o r description • 

FREE CATALOG & NEWSLETTER - SEND NAME. ADDRESS 

rMaC~ 
l.MKE'm 
COfili'tILn) 
Small $)'mmI Willi BIg IdeIII; 

Ve stock ove r 100 ATARI 80 f t ware 
t itl es . In s t ock produc ts s hi p 
with i n 24 hours . Prices a r e f or 
MAIL ORDER ONLY. COD UNDER $100 . 
33 1' UNIVERSITY AVE . MADI SON, VI 
5)705 (608) 2))-2026 
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Part 3 of several

The MysteriousAnd

Unpredictable RND
Bob Albrecht and
George Firedrake

From a book of the same name

by Dymax Publishing Company;

copyright ©1980 Dymax.

Permission to reprint by

teachers for classroom

use is granted.

Editor's Note: You may

reach Bob & George

by mail at:

P. 6. Box 310
Menlo Park, CA

94025

Dice Roller

OK PET, let's roll one die a bunch of times. We will

simulate rolling an ordinary six-sided die. For each

roll, the possible outcomes are 1 or 2 or 3 or 4 or 5

or 6.

100 REM"""DICE ROLLER til

200 REM::::"FIND OUT HOW MANY ROLLS

210 PRINT " KLR3 " ;

220 INPUT "HOW MANY DICE ROLLS" ; N

1*00 REM::"::ROLL ONE DIE N TIMES

410 FOR K = 1 TO N

420 DIE = INTC6-RNDCD) + 1

430 PRINT DIE,

440 NEXT K

450 PRINT

999 END

For many dice games or other uses of dice, we roll

two dice. The outcome of a roll is the total of the

"spots" or number showing on both dice.

- 7

Your turn. Tell PET how to simulate rolling two

dice.

Exercise 11. Write a program to simulate rolling two

dice, N times.

HOW MANY DICE ROLLS? 20

9

6

5

READY

10
4

11

6

When we roll two dice, the possible outcomes are

numbers from 2 to 12. However, they are not equally

likely.

There is only one way to get 2.

1+1=2

There are two ways to get 3.

1+2-3

2+ 1 = 3
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Part 3 of several 

The Mysterious And 
Unpredictable RND 
Bob Albrecht and 
George Firedrake 

From a book of the same name 
by Dymax Publishing Company; 
copyright © J 980 Dymax. 
Penn iss ion to repr;nt by 
teachers jar classroom 
use is granted. 

Dice Roller 

Editor 's Note: You may 
reach Bob & George 

by mail at: 
P.O. /3ox310 

A1tmlo Park, Gil 
94025 

OK PET, leI's ro ll one die a bunch of limes. We will 
si mulate rolli ng an ordin ary six-sided die. For each 
roll , the possible OU lcomes arc 1 or 2 or 3 or 4 or 5 
or 6. 

I¢ ¢ REM:::: ::D I CE RO LL ER HI 

2¢¢ REM:::::: F IN D OUT HOW MANY ROLLS 
21¢ PR INT" [C LR) " ; 
22¢ INPU T "HOW MANY DICE ROL LS" N 

~¢¢ REM :: ·::RO LL ON E DIE N TI MES 
~ I ¢ FO R K = I TO N 
42¢ DI E = INT(6 . RND ( I )) + I 
43~ PR INT DIE, 
44¢ NEXT K 
45¢ PR INT 

999 END 

For many dice games or o th er uses of dice, we roll 
two d ice. T he OU lcome of a roll is the 10lal of the 
"SPOtS" or number show ing on both dice. 

Your tu rn . Tell PET how to simulate ro ll ing two 
dice . 
Exercise 11 . Wrile a program to simulale rolling IWO 
dice, ti mes. 

HOW MANY DICE ROL LS? 2¢ 

8 7 3 I~ 

9 9 8 4 
6 7 I~ ; I 

5 6 5 6 

R" ADY 
• 

---

When we roll two dice, the possible outcomes are 
numbers fro m 2 to 12. H owever , they are II ot equally 
likely . 

• T here is only one way to get 2. 

DO 
• There are two ways to get 3. 

DO 
[J[J 

1 + 1 2 

1 + 2= 3 

2 + 1 = 3 
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Moving with You into the '80s

Microcomputer Courseware

the Education Expert
Reading Skills Courseware Series (Grades K-6)

and Mathematics Courseware Series (Grades K-8)

feature:

• content correlated with basal series—to

supplement instruction, provide enrichment

• individualizing capabilities that meet each pupil's

learning needs

• motivating animation, color graphics, music, and

speech

• comprehensive Teacher's Guides

School Management Applications for

administrators feature:

• fourteen modules, each programmed to

streamline a specific area of school

administrative work

• easy information storage and access, clearly

organized printed reports

• program instructions in plain English, helpful

Reference Manuals

Scott, Foresman Module Packages

(Grades 1-3) for Speak & Read™ Educa

tional Model, complete with Pupil Books,

Teacher's Guides, and optional Work

books, can enhance any reading cur

riculum by reinforcing essential skills.

Jr Scott, Foresman and Company
I? Electronic Publishing

Glenview, Illinois 60025

Learn more. Mail this coupon

to receive free information.

To Scott, Foresman Electronic Publishing

Please send me free, full-color brochures on:

□ Reading Skills Courseware Series and Mathematics
Courseware Series (E0103)

D School Management Applications (E0101)

D Scott, Foresman Module Packages for Speak &
Read™(E0141)

School

Name

Position

School Address

Cily.

CO3

.Stale. .ZIP Code.
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Reading Skills Courseware Series (Grades K-6) 
and Mathematics Courseware Series (Grades K-8) 
feature: 
• content correlated wi th basal series-to 

supplement instruction, provide enrichment 
• individualizing capabili ties that meet each pupil's 

learning needs 
• motivating animation, color graphics, music, and 

speech 
• comprehensive Teacher's Guides 

School Management Applications for 
admin istrators feature : 
• fourteen modules, each programmed to 

streaml ine a specific area of school 
admin istrative work 

• easy information storage and access, clearly 
organ ized printed reports 

• program instructions in plain English, helpfu l 
Reference Manuals 

Scott, Foresman Module Packages 
(Grades 1-3) for Speak & Read™ Educa
tional Model, complete with Pupil Books, 
Teacher's Guides, and optional Work
books, can enhance any reading cur
riculum by reinforcing essential skills. 

~ Scott, Foresman and Company 
:F::' Electronic Publishing 

Glenview, Ill inois 60025 
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._-------------------------- - ----------------------------- -- - - --- - - ------------- -------------------------
Learn more. Mail thi s coupon 
to receive free information . 
To Scott, Foresman Electronic Publishing 
Please send me free, full -color brochures on : 
o Reading Skills Courseware Series and Malhematics 

Courseware Series (E0103) 
o School Managemen t Applications (EOl 01) 
o Scott , Foresman Module Packages for Speak & 

Read™ (E0141) 

C03 
School _________________ _ 

Name _________________ _ 

Position 

SChool Address 

CitY _ _ _ _ ___ Slale' _____ ZIP Code'--__ 
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• There are several ways to get 7. Or, since the total for all outcomes is 36,

1 + 6=7

6+1 = 7

And several more!

Exercise 12. Complete the following table showing

the number of different ways to get each possible out

come (2 through 12) in rolling two 6-sided dice.

OUTCOME NUMBER OF WAYS

2

3

4

5

6

7

8

9

10

11

12

Next, we would like to compute proportions, as

defined below (X is any outcome, 2 through 12).

PROPORTION FOR =

OUTCOME

NUMBER OF WAYS

TO GET OUTCOME X

TOTAL NUMBER OF WAYS

FOR ALL OUTCOMES

PROPORTION FOR

OUTCOME X

NUMBER OF WAYS

TO GET OUTCOME X

36

Exercise 13. Complete the following

table (use a calculator!)

OUTCOME NUMBER OF WAYS PROPORTION

2 1 1/36 = .0278

3 2 2/36 = .0556

4 3 3/36 = .0833

5 —

6 —

7 —

8 —

9 —

10

11 —

12 —

If we flip a coin, the probability of getting HEADS is

V2 = .5. What is the probability of getting TAILS?

Yes, we are leading up to a heavy exercise. But, you can

probably do it!

Exercise 14. Write a program to simulate N rolls of

two dice. Don't print the results. Instead, count the

number of occurrences of each possible outcome (2

through 12), then print this information and also

print the proportion of each outcome. Huh:1 For N

rolls, the proportion for outcome X is:

PROPORTION FOR

OUTCOME X

NUMBER OF TIMES

X OCCURRED

N

50 

• There are several ways to geL 7. 

[]" " " " " 

[TIJ" " " 
" " 

[] 
r:-:lF.l 
~ L.!J 

And several more! 

1 + 6= 7 

6 + 1 = 7 

4+3=7 

Exercise 12 . Co mplete the foll owin g table showing 
the number of different ways to get each possible o ut
come (2 through 12) in rolling two 6-sided dice . 

OUTCOME 

2 

3 

4 
5 
6 
7 

8 
9 

10 

11 
12 

NUMBER OF WAYS 

1 

2 

5 

Next , we would like to compute proportions , as 
defin ed below (X is a ny ou tcome, 2 th rough 12). 

PROPORTION FOR 
OUTCOME 

NUMBER OF WAYS 
TO GET OUTCOME X 

TOTAL NUMBER OF WAYS 
FOR ALL OUTCOMES 
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Or, s in ce the total for all outcomes is 36, 

PROPORTION FOR 
OUTCOME X 

NUMBER OF WAYS 
TO GET OUTCOME X 

36 

Exercise 13. Complete the following 
table (use a calcul a tor') 

OUTCOME NUMBER OF WAYS PROPORTION 

2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 

1 

2 
3 

1136 = .0278 
2/36 = .0556 
3/36 = .0833 

If we nip a coi n , the probability of gett ing HEADS is 
y, = .5. What is th e probability oj gellillg TAILS? 
Yes, we are leading up to a heavy exercise. But, )Iou can 
probably do it! 

Exercise 14 . Write a program to simulate N rolls of 
two dice. Don 't print the resu lt s. Instead , COli nl the 
number of occurrences of each poss ible outcome (2 
thro ugh 12), then print thi s information alld a lso 
print the proportion of each outco me. Huh ? For N 
roli s, the proportion for outcome X is : 

PROPORTION FOR 
OUTCOME X 

~ W 

NUMBER OF TIMES 
X OCCU RR ED 

N 

f.O • 
• 

, " f~;.: ~" ::' 
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TM

TEACHING TOOLS: Microcomputer Services

EDUCATIONAL SOFTWARE

FOR PET* COMPUTERS
• Extensively tested in schools

• Adapts the computer to the child

• Follows sound educational practices

ADDITION AND SUBTRACTION PROGRAMS

The addition program has 24 problem levels; the subtraction program has 12 levels.

Problems are presented vertically, are answered from right to left, and carrying or

regrouping can be marked. The child receives immediate feedback, with graphics

reinforcing correct answers. By selecting from a menu, you can set the number and

difficulty level of the problems, time limit, and number of attempts allowed.

LETTERS & NUMBERS PROGRAM
Ideal for young children and special education classes, this program uses large

letters and numbers created with PET* graphics. Your options include matching one

or more characters, completing sequences, and filling in missing items; you may

select letters, numbers, or both.

MATCH GAME PROGRAM
Use this match or concentration game for memory building and lesson reviews in

game format. This program gives you many options. Play it with shapes, words, math

problems and answers, and word pairs (such as synonyms or translations). Select

sets of matches built into the program or enter your own. One to four players

compete; single players challenge the computer.

WRITE FOR MORE INFORMATION

TEACHING TOOLS™ programs run on any PET*. Each program comes with complete

instructions, is easy to use, and is GUARANTEED TO BE THE BEST AVAILABLE.

ORDER the Addition, Subtraction, Letters & Numbers, and Match Game by sending

$20.00 for each program, plus $1.00 per order for postage and handling. All programs

are mailed first class. Ask for free details about programs available soon: Beginning

Number Skills, Multiplication, Division, and Spelling. MONEY BACK GUARANTEE.

Master Charge and Visa accepted.

Include card number, expiration date,

and signature.

*PET is a trademark of

Commodore Business Machines.

N.C. residents add 3% sales tax.

TEACHING TOOLS:
Dept. CM81

P.O. Box 12679

Research Triangle Park. N.C- 27709
{919)851-2374

Microcomputer Services In Canada, contact:

S.E.S. Computing Inc.

267 Bain Avenue

Toronto. Ontario M4K-1G2

(416)463-5302
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We did it, we wrote the program and ran it. Here is

what happened.

FREQUENCY

means

NUMBER OF TIMES

OUTCOME FREQUENCY PROPORTION

2

3

4

5

6

7

8

99

10
11

12

23

62

81

109
140

142

137

126

80

72

27

.024

.062

.081

.109

. 14

. 142

. 137

. 126

.08

.072

.027

If you have the time, try 10000 rolls, or 20000 rolls,

or even 100000 rolls. Compare the proportions with

the proportions you wrote down for Exercise 13. Or,

compare with our answers for Exercise 13. <6

DISK DRIVE WOES? PRINTER INTERACTION?

MEMORY LOSS? ERRATIC OPERATION?

DON'T BLAME THE SOFTWARE!

ISO-1 ISO-2

Power Line Spikes, Surges & Hash could be the culprit!

Floppies, printers, memory & processor often interact!

Our untque ISOLATORS eliminate equipment interaction

AND curb damaging Power Line Spikes, Surges and Hash.

•ISOLATOR (ISO-1 Al 3 filter isolated 3-prong sockets;

integral Surge/Spike Suppression; 1875 W Maximum load,

1 KW load Bny socket $56.95

"ISOLATOR OSO-2) 2 filter isolated 3-prong socket banks;

(6 sockets total},* integral Spike/Surge Suppression;

1875 W Max load, 1 KW either bank $56.95

•SUPER ISOLATOR (ISO-3), similar to ISO-1A

except double filtering & Suppression .... $85.95

•ISOLATOR (ISO-41, similar to ISO-1 A except

unit has 6 individually filtered sockets .... $96.95

'ISOLATOR (ISO-5), similar to ISO-2 except

unit has 3 socket banks, 9 sockets total . . . $79.95

•CIRCUIT BREAKER, any model (add-CB) Add $ 7.00

•CKTBRKR/SWITCH/PILOT i-CBSI . . . Add $14.00

TOLL FREE ORDER DESK 1-800-225-4876

(Exeopt Ma, Hi, Ak, Pr, Canada)

/£&Electronic Specialists, Inc.
171 South Main Street. Natick. Mass. 01760

TECHNICAL & NON-800 AREAS 1-617-655-1532

Microphys Programs
PET

Software Specialists

Science and Education

APPLE

O

Microphys is pleased to announce the availability of its

educational software for use with the Commodore PET/CBM

and Apple/Bell & Howell microcomputers. These programs

have been successfully employed in Chemistry, Physics,

Calculus and Mathematics classes on both the high school

and college levels.

The programs are supplied on C-10 cassettes and are

accompanied by complete instructions so that even those

with little or no computer experience may immediately utilize

the software in their classrooms. Each cassette retails for

$20 and may be obtained from leading computer dealers or

directly from Microphys.

Each Physics and Chemistry cassette has both a computer-

assisted and individualized-instruction program recorded on

opposite sides of the cassette. The CAI program guides the

student through interacts with the computer and receives

immediate evaluation of his responses and/or assistance

when needed. The I/I program generates a unique set of pro

blems for each student. The computer can supply answers

so that the student may check his own work. If the teacher

directs the computer to suppress these answers, the student

completes his work at home and then feeds his results into

the computer which grades his work, supplying the answers

to those questions incorrectly solved by the student. NOTE:

each time a particular program is run, a different set of

numerical values is generated. In most instances, an entirely
new problem is presented. The Mathematic and Calculus

cassettes have only the individualized-instruction feature.

For those using disk drives, the programs have been

coherently grouped and are available on diskettes. The price

of each diskette is $180 which represents a considerable

savings with regard to the individual cassette price.

A partial list of the programs available appears below.

Please write for the Microphys Winter Catalog which

describes the complete line of educational software for use

on the PET/CBM and Apple/Bell & Howell microsystems.

CALCULUS CASSETTES

PC726 Dilfereniialion of Algebraic Functions

PC727-Mamma/Mintma Problems: Part I
PC728-Maiima/Mtntma Problems: Part II

PC729 Relaiive Rale Problems Part I
PC730-Reiahve Rale Problems Part II
PC73!-Integration of Algebraic Funchons

PC732Dilfereniialion ot Trigonometric Functions
PC733-lntegration of Trigonometric Funchons

PC734-lntegration: Areas ol Plane Figures

PC735-tntegration: Volumes ol Solids

PC736lntegration: Arc LengtMs

PC737-lntegration: Surface Areas ot Solids

PHYSICS AND CHEMISTRY CASSETTES

1, Linear Kmemalics

2 PrO|eC1iie Motion

3 Momentum and Energy

4 Energy anO IheMchned Plane

5 Ineiasiic Collisions

6 Centripetal Force

7 Pulley Syslems — Machines

8 Specific Heat Capacity

9 Calonmetry

10 Heals of Fusion/Vaoorization

11 Specific Gas Laws

12 General Gas Laws
13 Thermodynamics 1

U Thermodynamics II

15 Transverse Standing Waves
16 Longiiudinai Standing Waves

17 Lenses and Mirrors

18 Refraction ol Lignl

19 Senes Circuit Analysis

20 Parallel Circuit Analysis I

20A Parallel Crrcuit Analysis II

21 Series Parallel Circu>i Analysis

22 Faraday's Law
23 Gram.Molecular Mass

24. The Mole Concepl

25 TheMolantyConcepi

26 The Normalily Concepl

27 The Mnlaliiy Concept
28. SliOclxrjmetry: Mass'Mass

29 Stoichpomeify: Mass/Volume

30 Sioichiometry: Volume/Volume

31. Sioichiometry: General
32 Percenl Concentration

33 pH Concepl

34 EMF (if Electrochemical Cetls

35 ElectncFieidAnalysis
36 PnOloelectricEtlecl

37 Symbols and Valence Drill

38 Names Of Compounas Drill

39. Formulas ol Compounds Drill

40 Total Internal Reflection

Phy* ■ IDII

C, I B 5 t() 30' 30: »S

Pni!ici(iDptk«iu ■ wninilheloll

II tj n u IS 'G M IH 19 111 20

306

Microphys Programs

2048 Ford Street

Brooklyn, New York 11229

(212)646-0140
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We did it , we wrote th e program and ran it. Here is 
what happened. 

OU TCOM E FREQU ENCY PROPORTION 

2 23 .~24 
3 62 .~6 2 
4 81 .~81 
5 1~9 1~9 
6 14~ 14 
7 142 142 
8 137 137 

99 126 126 
I~ 8 ~ .¢8 
II 72 .07 2 
12 27 . ~27 

If you have the time, try 10000 rolls, or 20000 roll s, 
or even 100000 ro ll s . Compare the proportions with 
the proportions you wrote down for Exercise 13. Or, 
compare with our answers for Exercise 13. © 
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COMPUTE!

Now The PET's Know How To Share

MUPET MULTIUSER SYSTEM

EDUCATION

* allows direct access to any

programmes or data files

* reduces media cost - one set

of disks needed for up to 8

users

* disk based languages such

as Assembler, Pascal, Word

Processing, available to all

users

BUSINESS

* true multi-station

wordprocessing with access

to common data files

* cost per station drastically

reduced

* printer spooling is

supported

MANUFACTURING

* using optional DOUBLE

MGPET, both local and

common IEEE devices are

supported

* test equipment can be

controlled locally, while

reports and programmes are

managed universally

MUPET
USES

NO

NONE

NOT ANY

NOT ONE BYTE

OF

SOFTWARE

YOU CAN RUN

ANY COMBINATION

OF PROGRAMMES

OR LANGUAGES

AT THE SAME TIME

• word processing

• Pascal

• Assembler

• Future???

* MUPET supports any
combination of CBM

hardware — present or

future — which supports the

IEEE bus

* MUPET plugs in externally.
No need to open the

PET/CBM cabinet

* MUPET supports all existing
and future CBM disk based

software

* MUPET supports printers as
well as disks

* MUPET supports all
versions of Commodore

Basic

PET/CBM Trademark of
Commodore Business Machines

cmd
CANADIAN MICRO DISTRIBUTORS LTD.
.Idi Main Strwi. Milton. Ontario LSI 1P7 i\b B7S-7277
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A CAI program

called

LINEAR

EQUATION
Peter Oakes
Muskegon, Ml

This article is about Computer-Assisted-Instruction

or commonly called CAI programming. My example

program is called LINEAR EQUATION. It is writ

ten for an 8K PET computer. Since it uses a

minimum of graphics I believe it could be modified

for many other small computers.

The Program Has These Features:

choice of using the computer monitor or a printer.

choice of 6 different randomly generated problems,

problem solutions complete with step by step pro

cedures for solving.

Program Description

Lines 100-106 simply announces the program.

Line 108 makes the RND (random number generator) truly

random for the "older" original ROM PETs.

Lines 110-122 asks if the user wants to use a printer. If this

option is executed, then the problem question and solu

tion (and procedure) will be written to the printer.

Everything else is still done on the monitor. Figure 1

shows a sample output for a printer. Of course, a similar

output would appear on the monitor if the printer op

tion is not executed.

Lines 124-144 ask for the problem type the user wants gener

ated. Line 144 forces the user to answer only with a

1,2,3,4,5,or 6. A similar control occurs in line 118 mak

ing sure the user answers with Y,N, or T.

Lines 146-168 gets the random data to generate the problems.

Line 152 generates a random number V(I) in the range

[-11.0 to +11.0] excluding [-0.9 to +0.9]

Lines 158-168 calculate specific problem data.

Example: XI = INT(-V(2)/V(1)'1OO + -5)/100 calculates

the x-intcrccpt of a line rounded off to hundredths by

the underlined portion of the statement.

Line 172 opens the PET to a device (ie: opens to write to

the monitor or printer depending on the value of U8

from lines 114-116). Line 172 also clears the monitor if

the printer is not used. Line 174 prints a "divider" bet

ween problems if a printer is used. Line 176 will GOTO

the printing of the selected problem as does line 250

print the appropriate solution.

Lines 234-250 checks (on the monitor) to sec if a solution is

wanted.

Note that in the printing of signs care has been taken

to print the appropriate - or + sign. An example is

found in the subroutine at lines 402-406 (as used

from line 264). If T had a value of -7.2, then the

subroutine would make T$ be -7.2 whereas if T had

a value of 7.2, then T$ would be made + 7.2 which

assures the correct printing of T$.

The rest of the program lines are unique to what

each line does and would take too much space to ex

plain every detail. I'll let the reader read those lines

over on his own. I hope this program will be of value

to the reader as CAI programs can be very helpful in

mathematics. Figure 2 shows a complete listing of the

program with graphics noted.

Figure 1

FIND:

flLSO:

SLOPE = 9.2

V-INTERCEPT ( 01,-5.6 )

PWBV+O8 WITH BH

X-IHTERCEPT.

USING: V-VI hJKX -XI)

kl€R£ H « SLCfE OF 1\£ LINE

(XLVI) = ft POM ON THE

TrEH V + 5.6 = 9.2 < X-@)

V +5.6= 9.2 X

8 = 9.2 X 5.6 COTfTIQN)

IF V=6: 8 = 9.2 X - 6 - 5.6

8 = 9.2 X - 5.6

-9.2 X = -5.6

X= .61

TRS ( .61 , 8 ) = X-INTERCEPT

Figure 2

100 PRINT"fiLINEAR EQUATION":PRINT"PETER

-OAKES,10-1-80,7K

102 PRINT:PRINT"PROGRAM GENERATES i

-.LINEAR EQUATION

104 PRINT"PROBLEMS AND PROVIDES A -.

-.SOLUTION

106 PRINT"PROCEDURE.

107 :

108 U9=RND(-TI):REM RANDOMIZE RND

109 :

110 :REM USE PRINTER ?

112 PRINT:INPUT"USE PRINTER (Y,N,T)";Q$

-,IFQ$="T"GOTO388

114 IFQ$="Y"THENU8=4:GOTO120

116 IFQ$="N"THENU8=3:GOTO126

118 GOSUB392:GOTO112

120 PRINT:PRINT"WHEN PRINTER IS READY -

-■PRESS nSPACEf KEY

122 GETQ$:IFQ$=""GOTO122
123 i

124 :REM PROB CHOICE

126 PRINT"fiWANT TO SOLVE A LINEAR -.
-^EQUATION GIVEN

128 PRINT" 1. SLOPE & Y INTERCEPT

130 PRINT" 2. SLOPE & A POINT
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the printing of the selected problem as does line 250 
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Lines 234-250 checks (on the monitor) to sec if a solution is 
wanted. 

Note that in th e printing of signs care has been taken 
to print the appropriate - or + sign . An example is 
found in the subroutine at lines 402-406 (as used 
from line 264). 1fT had a value of -7.2 , then the 
subroutin e would make T$ be -7. 2 whereas if Thad 

a value of 7.2, then TS would be made + 7.2 which 
assures the correct printing of TS. 

The rest of th e program lines are un ique to what 
each line does and would take too much space to ex
plain every detail. I ' ll let the reader read those lines 
over on his own. I hope thi s program will be of value 
to the reader as CAl programs can be very helpful in 
mathematics . Figure 2 shows a complete li sting of the 
program with graphics noted. 

Figure 1 

========= 
GJI.~: Sllf'E = 9.2 

V-ItfTERCEPT ( e)-5. t. ) 

FIt{): 
ft.5(I: 

F«+S"+C~ !mH B=-1 
X-I1fTEFUPT, 

'/ - '/1 = N(X - Xl) 
11 = Sl(f'E (f TI£ LI iE 
Cil.I'1) = A PDItfT (lj TI£ LII£ 

TtEH V + 5.6 = 9.2 ': >: - e ) 
V + 5.6 = 9.2 :< 
e = 9.2~: - \' - 5.6 (Efl.!ATI(tD 

IF 1'=3: e = 9.2:i - e - 5. Eo 

B = 9.2 ;1: - 5.€. 
-9.2 J: = -5.6 
x = ,61 

TIlts ( ,61 .' 0 ) = :HlfTERCEPT 

Figure 2 

100 PRINT "fiLINEAR EQUATION":PRI NT"PETER , 
,OAKES,10-1-80,7K 

102 PRINT: PRINT"PROGRA~l GENERATES , 
,LINEAR EQUATION 

104 PRINT"PROBLEI1S AND PROVIDES A , 
,SOLUTI ON 

106 PRINT"PROCEDURE. 
107 
108 U9=RND( - TI) :REH RANDOHIZE RND 
109 
110 :REH USE PRINTER? 
112 PRINT:INPUT"USE PRINTER (Y,N, T)";Q$: 

, IFQ$="T "GOT0388 
114 IFQ$="Y"THENU8=4 :GOT012 0 
116 IFQ$="N"THENU8=3:GOT012 6 
118 GOSUB392:GOTOI12 
120 PRINT:PRINT "WHEN PRINTER I S READY - , 

,PRESS ~SPACEr KEY 
122 GETQ$: IFQ$=''''GOT0122 
123 
124 ,REM PROB CHOICE 
126 PRINT"fiwANT TO SOLVE A LINEAR , 

,EQUATION GIVEN 
128 PRINT" 1. SLOPE & Y INTERCEPT 
130 PRINT" 2. SLOPE & A POINT 
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132 PRINT" 3. TWO POINTS

134 PRINT" 4. X & Y INTERCEPTS

136 PRINT" 5. PARALLEL LINE S A POINT

138 PRINT" 6. PERPENDICULAR LINE & A ->

-.POINT

140 PRINT" T. TERMINATE THE PROGRAM

142 PRINT:INPUT"WANT TYPE: 1,2,3,4,5,6,

-.OR T";Q$: IFQ$="T"GOTO388

144 N=VAL(Q$):IFN<10RN>60RINT(N)ONGOTOl
-.42

145 :

146 :REM DATA -100<V( I)<100; V(1)=M & -.

~.V(2)=B IN Y=MX+B; V(3) & V(4)=X-C0
-.ORD' S

148 FOR 1=1 TO 4

152 V(I)=INT(RND(l)*100+.5)/10+l:

-.IF RND(1)>.5 THEN V(I)=-V[I)
154 NEXT I

155 :

156 :REM ASSIGN VARIABLES

158 X1=INT(-V(2)/V(1)*100+.5)/100:

-.REM X~ INTERCEPT

160 Y1=INT{(V(l)*V(3}+V(2))*100+.5)/100:

-.REM Y-COORD AT A POINT

162 Y2=INT((V(1J*V(4)+V(2))*100+.5)/100:

-.REM Y-COORD AT ANOTHER POINT

164 B1=INT((V(4)-V(1)*V(3))*1E2+.5)/1E2:

-.REM Y-INTERCEPT OF PARALLEL SYSTEM

166 H2=INT((-l/V(l))*100+.5)/100:
-.REM SLOPE FOR PERPENDICULAR SYSTEM

168 B2=INT((V(4)-M2*V(3))*100+.5)/100:

-.REM Y-INTERCEPT OF PERPENDICULAR -.

-.SYSTEM

169 :

170 :REM WRITE PROB

172 0PEN1,U8:CMDl:IFU8=3THENPRINT"fi":

-iGOTO176

174 PRINT"==============================

176 ONNGOTO180,194,206,216,226,232
177 :

180 :REM #1:M=V(1),B=V(2),X1=X-INTERCEPT
182 PRINT"GIVEN: SLOPE = "V(l)

184 PRINT" Y-INTERCEPT ( 0,"V(2)")

186 PRINT:PRINT"FIND: AX+BY+C=0 WITH -i
-.B=-l

188 PRINT"ALSO: X-INTERCEPT.":GOTO236

189 :

192 :REM #2:M=V(1),B=V(2),Xl=X-INTERCEPT
-. & POINT (V{3) ,Y1)

194 PRINT"GIVEN: SLOPE = "V(l)

196 PRINT" F("V(3)") = "Yl

198 PRINT:PRINT"FIND: Y=MX+B

200 PRINT"ALSO: X & Y INTERCEPTS.":

-.GOTO236

201 :

204 :REM #3:M=V(1),B=V(2) & POINTS:

-. (V(3),Y1) & (V(4),Y2)

206 PRINT"GIVEN THE POINTS: ("V(3)"f

-."Yl")

208 PRINT" ("V(4)",

-."Y2")

210 PRINT:PRINT"FIND: Y=MX+B":GOTO236

212 :

214 :REM #4:M=V(1),B=V{2),X1=X-INTERCEPT

216 PRINT"GIVEN: Y-INTERCEPT ( 0,"V(2)")

218 PRINT" X-INTERCEPT ("Xl",0 )

220 PRINT:PRINT"FIND: Y=MX+B":GOTO236

222 :

224 :REM #5:M=V{1),B=V(2) & POINT:

-i (V(3),V(4))

226

228

230

232

233

234

236

238

240

242

244

245

246

248

250

251

252

254

256

258

260

262

264

266

268

270

272

273

274

276

278

280

282

284

286

288

290

291

292

294

296

298

300

302

304

306

308

310

312

314

315

316

318

M$="PARALLEL":GOSUB432:GOTO236

:REM #6:M=V(1),B=V(2) & POINT:

- (V(3),V(4))

MS="PERPENDICULAR":GOSUB432

:REM WANT SOLUTION ?

PRINT:PRINT:PRINT#1:CLOSEl

PRINT:INPUT"WANT SOLUTION (Y,N,

-iT) n;Q$: IFQ$="T"GOTO388

IFQ$="Y"GOTO246
IFQ$="N"GOTO378

GOSUB392:GOTO238

:REM WRITE SOLUTION

OPENl,U8:CMDl:IFU8=3THENPRINT"fi

ONNGOTO254,276,294,318,340,356

:REM #1

GOSUB410

PRINT:PRINT"THEN Y ";:T=V(2):

--GOSUB398:PRINT T$" = "V(l)"( X -

-.0 )

PRINT" Y "T$" = "V(1)"X
PRINT" 0 = "V(l)"X - Y ";:

^T=V(2):GOSUB404:PRINT T$;
PRINT" (EQUATION)":PRINT:PRINT

PRINT:PRINT"IF Y=0: 0 = "V(1)"X - ■

-10 "; :T=V(2) :GOSUB404:PRINT T$
PRINT" 0 = "V(l)"X "T$

PRINT" M;-V{1)"X = "V(2)

PRINT" X = "XI

PRINT:PRINT"THUS ("XI", 0 ) = -,

-.X-INTERCEPT" :GOTO376

:REM #2

GOSUB410:PRINT

T=Y1:M=V(1):GOSUB418

PRINT:PRINT:PRINT"IF X=0: Y = -,

-."V(l) "(0) "TS" = "T$

PRINT" ( 0 ,"T$") = -,

-.Y-INTERCEPT

PRINT:PRINT:PRINT"IF Y=0: 0 = -.

-."VdJ-X "T$

PRINT" ";T" = "V(l)"X

PRINT" "XI" = X

PRINT" ("XI", 0 ) = -,

-.X-INTERCEPT" :GOTO376

:REM #3

PRINT"SLOPE = M = (Y1-Y2)/(X1-X2)

PRINT" = ("Yl;:T=Y2:GOSUB398:
-.PRINT T$")/(nV(3) ;

T=V(4):GOSUB398:PRINT T$")
PRINT" = "V{1)

PRINT:PRINT"THUS IN THE EQUATION:

i Y ■ MX + B

PRINT" Y = -.

W(l) "X + B

PRINT:PRINT:PRINT"THEN "Y2" = -t

-.-V(l) n("V(4) ") + B

PRINT" nY2n = ";INT((V(1)*V(4)]

-.*100+.5)/100;n + B
PRINT" "V(2)" = B

PRINT:PRINT:PRINT"THUS THE EQUATION

iIS

PRINT:PRINT" Y = "V(1)"X ";:

) :GOSUB404:PRINT T$:GOTO376

Y = MX + B

:REM #4

PRINT"USING:
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132 PRINT" 3. TWO PO I NTS 
134 PRI NT" 4. X & Y INTERCEPTS 
136 PRINT" 5 . PARALLEL LINE & A POINT 
138 PRINT" 6. PERPENDICULAR LINE & A ~ 

~POI NT 

14~ PRINT" T. TERM I NATE THE PROGRA~l 
142 PRINT:INPUT"WANT TYPE: 1,2,3,4,5,6, 

~OR T";Q$: I FQ$-"T"GOT0388 
144 N- VAL( Q$) : IF N<10RN>60RINT(N) <> NGOTO I 

~42 
14 5 
146 :REM DATA -1 ~0<V(I) <100; V(l)-M & ~ . 

~V(2)-B IN Y=MX+B ; V(3) & V(4)-X- CO 
.,ORD ' S 

148 FOR I- I TO 4 
152 V( I)-INT(RND(1)*100+ . 5) / 10+1: 

~IF RND(1» . 5 THEN V(I)- - V(I) 
154 NEXT I 
155 
15 6 :REM ASSIGN VARIABLES 
15 8 Xl=INT(-V(2)/V(1)*100+.5) / 100 : 

~REM X-INTERCEPT 
160 Yl=INT((V( 1 )*V(3)+V(2»*100+.5)/1~0 : 

~REM Y- COORD AT A POINT 
162 Y2-INT((V(1)*V( 4)+V(2»*100+ . 5)/100: 

~REM Y- COORD AT ANOTHER POINT 
164 BI-INT(( V(4) - V( 1 )*V(3»* l E2+ . 5)/lE2: 

~REM Y-INTERCEPT OF PARALLEL SYSTEM 
166 M2-INT(( -1/V (1»*10~+.5) /1 ~0: 

~REM SLOPE FOR PERPEND ICULAR SYSTEI1 
168 B2-INT((V(4)-M2*V(3»*100+. 5)/1~~: 

~REM Y-INTERCEPT OF PERPENDICULAR ~ 
~SYSTE~l 

169 
1 7~ :REM WRITE PROB 
17 2 OPENl,U8:CMDl:IFU8-3THENPR INT"fi": 

~GOT0176 
174 PRINT"--=--==-=-----==-=-__ = ___ ===_= 

-,========= 
176 ONNGOT018~ ,19 4 ,2 06,2 16, 226 , 232 
177 
180 : REM #1:M-V( 1),B=V(2),XI-X-INTERCEPT 
1 82 PRINT"GIVEN: SLOPE - "V( l) 
1 84 PRINT" Y-INTERCEPT ( 0,"V(2)") 
1 86 PRINT:PRINT"FIND: AX+BY+C-~ \'lITH ~ 

...,8=-1 
1 88 PRINT"ALSO: X-INTERCEPT. ":GOT0236 
1 89 
192 :REM #2:M-V( 1),B-V(2) ,Xl=X-I NTERCEPT 

~ & POINT (V(3),Yl) 
194 PRINT"GIVEN: SLOPE - "V(l) 
196 PRINT" F("V(3) ") = " Yl 
19 8 PRINT:PRI NT"FIND: Y=MX+B 
200 PRINT "ALSO: X & Y INTERCEPTS .": 

~GOT0236 

201 
204 :REM #3 :M=V(1),B-V(2) & POINTS : 

~ (V(3) ,Yl) & (V( 4) ,Y2) 
206 PRINT"GIVEN THE POINTS: ( "V(3)" , 

...,"YI") 
208 PRINT" ( !I V (4) II , 

210 
212 
214 
216 
218 
220 
222 
224 

..," Y2 " ) 
PRINT:PRINT"FIND: Y=MX+B ":GOT0236 

:REM #4 :M-V (1 ),B- V(2) , XI-X-INTERCEPT 
PRINT"GI VEN: Y-INTERCEPT ( ~ ,"V(2) " ) 
PRINT" X-INTERCEPT ( "Xl", 0 ) 
PRINT:PRINT"FIND: Y-MX+B ":GOT0236 
. 
:REM #5:M-V( 1),B-V( 2) & POINT : 

~ (V(3) , V(4» 

226 
228 
23~ 

232 
233 
234 
236 
238 

240 
242 
244 
245 
246 
248 
250 
251 
252 
254 
256 

258 
260 

262 
264 

266 
268 
270 
272 

273 
274 
276 
278 
280 

282 

284 

286 
288 
29~ 

291 
292 
294 
296 

298 
300 
3~2 

3 ~4 

310 
312 

314 

315 
316 
318 
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M$-"PARALLEL":GOSUB432:GOT0236 

:REM #6 :M=V(1) ,B-V(2) & POINT: 
~ (V(3), V(4» 

M$-"PERPENDICULAR" : GOSUB432 

: REM WANT SOLUTI ON? 
PRINT:PRINT:PRINT#l:CLOSEI 
PR I NT:INPUT"WANT SOLUTION (Y, N, 

~T )" ;Q $ :IFQ$-"T"GOT0388 
IFQ $-"Y"GOT02 46 
IFQ$-" N"GOT0378 
GOSUB392:GOT0238 

:REM WRITE SOLUTI ON 
OPENl, U8:CMDl:IFU8 =3THENPRI NT"fi 
ONNGOT0254,276,294,318,340, 356 

: REM #l 
GOSUB4 1 ~ 
PRINT:PRINT"THEN Y "; :T-V(2) : 

~GOSUB398:PR INT T$" - "V(l) " ( X - ~ 
~~ ) 

PRINT" Y !ITS" = "V(l) "X 
PRINT" " = "V(I ) "X - Y ";: 

~T=V(2) :GOSUB4~4:PRINT T$; 
PRINT" (EQUATION) " :PRINT:PRINT 
PRINT :PRINT"IF Y-0: 0 - "V(l ) "X 

~ 0 ";: T-V(2) :GOSUB404 : PRINT T$ 
PRINT" " = "V(I )!lX !I TS 
PR I NT " ";-V{l) "X = "V( 2 ) 
PRINT" X = "Xl 

- ~ 

PR I NT: PRINT"THUS ( "Xl", 0 ) = ~ 

~X-INTERCEPT":GOT0376 

:REM #2 
GOSUB410: PRINT 
T-Yl :M-V(l) :GOSUB4 1 8 
PRINT:PRINT:PRINT"IF X-~: Y _ ~ 

...,"V(1}"(0) "TS" = "T$ 
PRINT" ( 0 , !ITS") = .., 

~Y-INTERCEPT 

PRINT:PRINT:PRINT"IF Y-0: 0 = ~ 
...," V( l ) "X "TS 

PRINT" ";T " = "V( l) "X 
PRINT" II XI II = X 
PRINT II ("Xl", " ) = ..., 

~X-INTERCEPT":GOT0376 

:REM #3 
PRINT"SLOPE = M - (YI-Y2) /(XI -X2) 
PRINT" - ( "Yl;: T-Y2 :GOSUB398: 

~PRINT T$") / (" V( 3); 
T-V(4) :GOSUB398:PRINT T$ " ) 
PRINT" - "V(l) 
PRINT : PRINT "THUS IN THE EQUATION: 

..., Y = MX + B 
PRI NT " Y 

, '1 V(1) II X + B 
PRINT:PRINT : PRINT "THEN "Y2" ::: .., 

~"V(l) " ( "V(4) " ) + B 
PRINT " "Y2 " - ";INT((V(1 ) *V( 4» 

~*100 + . 5)/ 1 00;" + B 
PRINT " "V(2) " = B 
PRINT:PRINT :PRINT "THUS THE EQUAT ION ~ 

~IS 

PRINT:PRI NT " Y = "V(I ) "X ";: 
~Tlf(2) :GOSUB404:PRINT T$:GOT0376 

: REfl # 4 
PR INT" USING : Y = f1X + B 
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COMPUTER MAGIC LTD.

ATARI COMPUTER SOFTWARE
(FOR ATARI ROO g, 400 REQUIRES I6K MEMORY)'

HORSEWORD DERBYtm
COMPUTER MAGIC LTD.

-Player against the computer

♦Action graphics
'Attractive colors and sounds

♦ Four levels of play p

AVOID COMPUTER MAGIC LTD.
+ 1 or 2 Player ACTION SPACE GAME

+5 play variations

+Keep ship in quadrant while trying to

blast everyone. You can (including opponent)

"THE BEST PLAYER WINS"

TRIBOMB COMPUTER MAGIC LTD.
+ ACTION GAME
+1 or 2 player game...just try to beat

the computer.

+5 levels of play

"THE BETTER YOU GET THE HARDER ,WE MAKE ITl"

ATARI REGISTERED TRADEMARK OF ATARI INC.

ALL ATARI 2600, 800 & 400 CARTRIDGES &

SOFTWARE, HARDWARE, JOYSTICKS,

PADDLES ETC.SEND FOR CATALOGE.

COMPUTER MAGIC LTD.

176 Mam Street Port Washington please SEND ME

New York 11050 ( )H0RSEW0RD DEflBY__.

NAME ( )AV0|D

ADDRESS ( )TR(B0MB

N Y Residenis Add 7% Sales Tax Anoun \ Enc losed

New PACKAGED PROGRAMS

from

CASCADE

COMPUTERWARE

o
BUSINESS
PROGRAMS

EDUCATIONAL
PROGRAMS

^rzmtj&i/s.

CASCADE COMPUTERWARE PRO

GRAMS are designed to increase your

satisfaction and utilization of your

Commodore Computer. Our

professional programmers have

created new programs for BUSINESS
ENTERTAINMENT, EDUCATION, and

STATISTICAL applications. Write for

detailed information:

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

Dealer inquiries invited (206) 355-6121

pet & apple ii users

Tiny Pascal

Plus-

GRAPHICS

The TINY Pascal System turns your APPLE II micro into a 16-bil P-machine. You

too can learn the language that Is slated to become the successor to BASIC TINY

Pascal offers the following.:

' LINE EDITOR to crean. modlly and maintain source

' COMPILER 1o produca P-code, (he assombly langautga of the P-mochlna

■ INTERPRETER to e*ecuts the compiled Pcoda (hai TRACE)

' Sliuclurad programmed constructs: CASE<OF<ELSE, WHILE-DO, IFTHEN-

ELSE. HEPEAT-UNTIL, F0HTO/0OWNTO-D0. BEGIN-END, MEM, CONST.
VAR ARRAY

Our new TINY Pascal PLUS- provides graphics and other builtin (unctions:

GRAPHICS. PLOT, POINT. TEXT. INKEY. ABS AND SQR. The PET version sup

ports douOle density plotting on 40 column screen giving 80 x 50 plot positions.

The APPLE II version supports LORES and lor ROM APPLESOFT owners the

HIRES graphics plus other features with: COLOR, HGRAPHICS, HCOLOR.

HPLOT, PDL and TONE. For those who do not require graphics capabilities, you
may still order our original Tiny Pascal package.

TINY Pascal PLUS- GRAPHICS VERSION-

PET 32K NEW Roms cassette 155

PET 32K NEW Roms diskette S50

APPLEII32K/4aKw/DOS3.2or 3.3 S50

TINY Pascal NON-GRAPHICS VERSIONS-

PET i6r«32K NEW Roms cassette S40

PET I6K/32K NEW Roms diskette J35

APPLE II w/ROM Applesolt 32K w/DOS S35

APPLE II w/RAM Applesoft 4BK vWDOS S35

USER'S Manual irefundaole with software order) S10

6502 Assembly Listing of INTERPRETER-graphics S25
6502 Assembly Listing of INTERPRETER-non graphics.. S20

master charge

ABACUS SOFTWARE

P. O. Box 7211

Grand Rapids, Michigan 49510

From AVANT-GARDE CREATIONS -•— -*— -«— -—

SENTENCEDIAGRAMMING
PARTS OF SPEECH

USAGE

Includes:

• 3 Levels of Difficulty, 20 sentences per level

• Optional Record-Keeping on Data Disk

• Optional Print-outs of Records

• Teacher-formatted Requirements for Advancing

to the Next Level

• Teacher-formatted Options to Exclude Actual

Sentence Diagramming

• Student Option for Record-Keeping

man hope

APPLE II PLUS, 48K
1 or 2 Disk Drives

AVANT-GARDE CREATIONS

Dept. G9

Box 30161

Eugene, OR 97403

$19.95
VISA/Mastercharge

PHONE:

503-345-3043
NOON to 6 EM. PST
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~-------------------~-~ 
PET & APPLE II USERS 

T,NY PASCAL 
Plus + 

GRAPHICS 

/ 

The TINY Pascal System turns your APPLE II micro inlO a 16·blt P·mlchln • . You 
too can learn Ihe langulge that Is " a'ed to beceme the , uccIISser Ie BASIC. TI NY 
Pucal oBers Ihe fellowlng: 

o LINE EDITOR 10 crill. , modlly Ind m.'n'. 'n .OUICI 
o COMPI LER Ie preduc. P·codl, Ih . .... mbly I.ng.u.g. Qllh. P.mlchlnl 
o INTERPRETER to Uiculllhi compilid P-cedl (h .. TRACE) 
o SlluclUlid progllmmld conl l rUCII : CASE·OF·ElSE, WHllE.DO, IF.THEN. 

ELSE, REP EAT·UNTIL , FOR·TOIDOWNTO·DO, BEG IN·END, MEM, CONST. 
VAR ARRAY 

Our new TINY Pa,cII PLUS .. prevldes graphics and olher buil t in lunCtlonl: 
GRAPHICS, PLOT, POI NT, TEXT. INKEY, ABS AND SOR. The PET version IUP' 
perts double density pial l ing on .(0 column screen giving 80 11 50 plOI oosillonl. 
The APPLE II version 'UP1>0111 LORES and lor ROM APPLESOFT OWn.,1 Ihe 
HIRES grilphlcs plus olher te.lures with: COLOR, HGRAPHICS. HeOLOR, 
HPLOT. POL and TONE. For Ihose who dO nOI requiTe graphics C'Plblll1llll. you 
may Sl lll order OUf original Tiny Pascill package. 

TINY P .. c.l PLUS. GRAPH ICS VERSION· 
PET 32K NEW Roms cassel Ie ......•. , 
PET 32K NEW Roms dlskolle ..•.•. "., 
APPLE II 32K148K wloOS 3.2 or 3.3 ... ,. 

•......... 555 
.. 550 

550 

.. ....... $ .(0 
. .... $35 

...... $35 

TINY PIIC.I NON ·GRAPHICS VERSIONS· 
PET 18KI32K NEW Roms cassolle .... ,. 
PET 16K132K NEW Roms dlskelle ...•.• 
APPLE II wl ROM Applesoli 321( wlOOS 
APPLE II wl RAM Appleso!1 48K wlDOS .. ....... .... 535 

USER's Manual Irel undable with S(lflware order) ........ 510 
6502 Assembly lIsling oI INTERPRETER·graph fcs ..• ,.,. S25 
6502,Assembly l lsling oIINT ERPRETER·non graohlcs .• S20 
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New PACKACED PROCRAMS 

I~~~~~~~~~C~ASC~A~O;E COMPUTERWARE PR~ 
~ GRAMS are designed to Increase your 

satisfaction and utilization of your 
Commod ore Comput er. Ou r 
professional programmers have 
created new programs lor BUSINESS 
ENTERTAINMENT. EDUCATION, and 
STATISTICAL applicatIons. Write lor 
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320 PRINT"AND ( 0 ,"V{2)"}

322 PRINT:PRINT"THEN "V(2)" = M(0) +

-.B

324 PRINT" nV(2)" = B

326 PRINT:PRINT:PRINT"NOW USING:
-■ ("XI", 0 )

328 PRINT"IN Y = MX";:T=V(2):

->GOSUB404:V2$=T$:PRINT V2$

330 PRINT:PRINT" 0 = M("X1")
-."V2$

332 PRINT" ";:T=X1:GOSUB398:
-.PRINT T$"M = "V2$

334 PRINT" M = "V(l)

336 PRINT:PRINT:PRINT"EQUATION: Y = -.

V'V(l) "X nV2$:GOTO376

337 :

338 :REM #5

340 PRINT"REWRITE nV(l)"X - Y "T$" = 0

342 PRINT"AS Y = "V(l)"X "T$
344 PRINT:PRINT:PRINT"THEN SINCE -.

^PARALLEL LINES HAVE

346 PRINT"EQUAL SLOPES TOGETHER WITH -.

-.THE GIVEN

348 PRINT"POINT: ("V{3)","V(4)") AND

350 PRINT:GOSUB410:PRINT

352 T=V(4):M=V(1):GOSUB418:GOTO376
353 :

354 :REM #6

356 PRINT"REWRITE "V(1)"X - Y "T$" = 0
358 PRINT"AS Y = "V(1)"X "T$

360 PRINT:PRINT:PRINT"THEN SINCE -.
-.PERPENDICULAR LINES HAVE

362 PRINT"SLOPES THAT ARE NEGATIVE -.

^RECIPROCALS

364 PRINT"THEN M = -l/(nV(l)"} = "M2

366 PRINT:PRINT"THUS TOGETHER WITH THE -.

-.GIVEN

368 PRINT"POINT: {"V(3)","V(4)") AND

370 PRINT:GOSUB410:PRINT

372 T=V{4):M=M2:GOSUB418

373 :

374 :REM ANOTHER PROB ?

376 PRINT:PRINT:PRINT#1:CLOSE1

378 PRINT:INPUT"ANOTHER PROBLEM (Y,

->N) ";Q$:IFQ$="N"GOTO388

380 IFQ$="Y"GOTO384

382 PRINT:GOSUB394:GOTO378

384 IFU8=3THENPRINT"fi

386 GOTO124

388 END

389 :

390 :REM SUBROUTINES

391 :REH USE (Y7N,T)

392 PRINT:PRINT"USE T TO TERMINATE THE -.

-.PROGRAM OR"

394 PRINT"USE Y FOR YES OR N FOR NO!":

-.RETURN

395 :

396 :REM T—>"-T",T>0 OR T—>"+T",T<=0
398 T$="-"+STR$(T):IF T<0 THEN T$="+"+ST

-.R${ABS(T) )

400 RETURN

401 :

402 :REM T—>"+T",T>0 OR T—>"-T",T<=0

404 T$="+"+STR$(T):IF T<0 THEN T$="-"+ST

-.R$(ABS(T) )

406 RETURN

407 :

40 8 :REM PROB HEADER

410 PRINT"USING: Y - Yl = M(X - Xl)

412 PRINT"WHERE H = SLOPE OF THE LINE

414

415

416

418

420

422

424

426

428

429

430

432

434

436

PRINT" (XI,Yl) = A POINT ON -,

iTHE LINE":RETURN

:REM WRITE SOLUTION

PRINT" Y ";:T1=T:GOSUB398:
-,Y1$=T$: PRINT Yl$" = "M" ( X ";

T=V(3):GOSUB398:PRINT T$" )

PRINT" Y "Yl$" = "M"X ";:

-,T=INT(M*V(3)*100+.5)/100:GOSUB398

PRINT T$

PRINT:PRINT" Y = "M"X ";:

-.T=INT( (-T1+T) *100+.5)/100:GOSUB398

PRINT T$" (EQUATION)":RETURN

:REM WRITE PROB

PRINT"FIND: Y=MX+B THAT IS "M$" TO

PRINT:PRINT" "V(1)"X - Y ";:

->T=V(2) :GOSUB404:PRINT T$" = 0

PRINT: PRINT" CONTAINING -.

") ":RETURN
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[800) 235-4137 for price* and tnlomutlon.

Mm and Master Card accepted. All ordera
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EXCHANGES
100 Footh:ll Blvd

San Luis Obispo.CA

93401 (inCal call
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GP 80 "Wocdpec1
gives you an extra bonu

usually reserved for

regular-size printers .
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an economy-weight, continuous-form paper and will make up to

three copies (including the original).

"Woodpecker's" mark set for sharp graphic reproduction and

character set for 128 character {alpha-numeric and symbols) print

ing give (ull printer capabilities.

Call today for more information or to place your phone order

(415) 326-9100 • 39 Town & Country Village, Palo Alto. CA 94301.
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32~ PRINT"AND ( ~ ,"V(2) ") 
322 PRINT:PRINT"THEN "V(2)" = M(~) + , 

,B 
324 PRINT" "V(2)" = B 
326 PRINT:PRINT:PRINT"NOI'/ USING: 

.., ( "Xl", 0 ) 
328 PRINT"IN Y = MX"; : T=V(2) : 

,GOSUB404:V2$=T$:PRINT V2$ 
330 PRINT:PRINT" 0 = M("XI") , 

...,"V2S 
332 PRINT" ";:T=XI: GOSUB398: 

...,PRINT T$"M = "V2$ 
334 PRINT" M = "V(l) 
336 PRINT:PRINT:PRINT"EQUATION: Y = , 

,"V(l)"X "V2$:GOT0376 
337 
338 :REM #5 
340 PRINT"REWRITE "V(I) "X - Y "T$ " = 0 
342 PRINT"AS Y = "V( I ) "X "T$ 
344 PRINT:PRINT:PRINT"THEN SINCE, 

,PARALLEL LINES HAVE 
346 PRINT"EQUAL SLOPES TOGETHER WITH , 

,THE GIVEN 
348 PRINT"POINT: ("V(3)","V(4)") AND 
350 PRINT:GOSUB41~:PRINT 
352 T=V(4) : M=V(I) :GOSUB418:GOT0376 
353 
354 :REM #6 
356 PRINT"REWRITE "V(I)"X - Y "T$ " ~ 
358 PRINT"AS Y = "V(I) "X "T$ 
360 PRINT:PRINT:PRINT"THEN SINCE , 

,PERPENDICULAR LI NES HAVE 
362 PRINT"SLOPES THAT ARE NEGATIVE ' 

,RECI PROCALS 
364 PRINT"THEN M = -l/("V(l)") = "M2 
366 PRINT:PRINT"THUS TOGETHER \'/ITH THE , 

,GIVEN 
368 PRINT"POINT: ("V(3) ","V(4)") AND 
370 PRINT:GOSUB410:PRINT 
372 T=V(4):M=M2:GOSUB418 
373 
374 : RE~l ANOTH ER PROB ? 
376 PRINT:PRINT:PRINT#I:CLOSEl 
378 PRINT: INPUT"ANOTHER PROBLE~l (Y, 

, N)" ; Q$ : IFQ$= "N"GOT0388 
380 IFQ$="Y"GOT0384 
382 PRINT:GOSUB394:GOT0378 
384 IF U8=3THENPRINT " fi 
386 GOT0124 
388 END 
389 
390 :REM SUBROUTINES 
391 :REM USE (Y,N,T) 
392 PRINT:PRINT"USE T TO TERMINATE THE, 

,PROGRMl OR " 
394 PRINT"USE Y FOR YES OR N FOR NO! ": 

, RETURN 
395 
396 :REM T-- ) "-T",T) 0 OR T-- >"+T ",T<=0 
398 T$="-"+STR$(T) :IF T<0 THEN T$="+"+ST 

, R$(ABS(T) ) 
400 RETURN 
4~1 
402 :REM T-_ )"+T" ,T)0 OR T-->"-T ",T<=0 
404 T$="+"+STR$(T) :IF T<~ THEN T$= "-"+ST 

,R$(ABS(T) ) 
406 RETURN 
407 
408 :REM PROB HEADER 
410 PRINT"USING: Y - Yl = M(X - Xl) 
412 PRINT"~IHERE M = SLOPE OF THE LINE 

414 PRINT " (Xl , Yl) A POI NT ON , 

415 
416 
418 

420 
422 

424 
426 

428 
429 
43~ 
432 
434 

436 

, THE LINE":RETURN 

: RE~l WRITE SOLUTION 
PRINT" Y"; :Tl=T :GOSUB398: 

..,Yl$=T$:PRINT Y1 S" = "M" ( X II; 

T=V(3) :GOSUB398:PRINT T$" ) 
PRINT " Y "Y1$" = "M" X n i: 

,T=INT(M*V(3)*10~+ . 5)/100: GOSUB398 
PRINT T$ 
PRINT :PRINT" Y = "M" X ";: 

,T=INT (( -Tl+T )*1~~+ .5) /1~~ : GOSUB398 
PRINT T$" (EQUATION) ":RETURN 

: REM WRITE PROB 
PRINT"FIND: Y=MX+B THAT IS "M$" 
PRINT:PRINT " "V( l ) "X - Y 

TO 
" .. , . 

,T=V(2) : GOSUB4~4 : PRINT T$" = 0 
PRINT :PRINT" CONTAINING, 

...,("V(3)","V(4)")":RETURN 

gives you 

5oM; your cI.c. prob&em.. buv 1 ~ aufla 
felted [)yNn dWI.ette-.. All cwdIln ehIpped 
from _CM;k, wtdIln 24 t-D... CaD IDII FREE 
(800) 2»-41:r1 tor prica and Ir'If<lmwIdon. 
va. and M.cn- Card accqJIt!d. All onXn ---
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an 
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Sample Execution

GIUEN: SLtFE = -1.6

V-IHTERCEPT ( 8,-7.5 >

FIH): flX*6V4O0 WITH BH

flLSO: X-INTERCEPT.

GI"JEN T>€ POINTS! C 1.2 , 12.62 >

(-2.5 i-l@.34 )

FIND: \tJK+e

FIND: V=HX+B THflT IS PflRRLLEL TO

1.9 X - V -8.9= 6

ttHTHINING (-2.6 ,-5 )

USING: V - VI = HCX - XI)

(*£RE H = SLOPE CF TO LINE

(XLV1) = fl POIKT OH 1\£ LINE

THEN V + 7.9 = -1.6 < X -8 )

V t 7.9 = -1.6 X

6 = -1.6X - V -7.9 (EGUfiTIOH)

IF V=0: 0 « -1.6 X - S - 7.9

9? -1.6 X -7.9

1.6 X = -7.9

X = -^.94

THUS (-4,94 , 8 ) = X-INTERCEPT

SLCPE = K = <Vl-V2)/<Xi-X2)

= < 12.62 + 18.34)/< 1.2 + 2.9)

= 5.6

THE IN THE EQUHTICH: V = tti + B

V = 5.6 X t B

TKEH -16.34 = 5.6 (-2.9 ) +B

-18.34 = -16.24 t B

5.9 = B

THUS THE EQUfiTION IS

V = 5.6 X + 5.9

REWRITE 1.9 X - V - 8.9 = 6

flS V = 1.9 X -8.9

THEN SINCE PfiRflLLEL LIt£S

EQURL SLOPES TOffThER WITH THE GIUEH

POINT: (-2.6 ,-5 ) fH>

USING: V -VI = H<X -XI)

bHERE M = SLOPE CF Tl€ LIt£

(XLVI) = R POINT ON THE LINE

V + 5 = 1.9 < X ♦ 2.6 )

V + 5 = 1.9 X + 4.54

V = 1.9 X - .96 <EfiUflTIOH>

GIUEN: SLOPE = 16,3

F< 1.8 ) = 17.84

FIND:

fiLSO: X * V INTERCEPTS.

GIUEN: V-INTERCEPT ( 8,-18.6 )

X-IHTERCEPT ( 7.87 ..8 )

FIND: V=?K+B

FIND: V=«X4fi mi IS PERPEHrtOlflR TO

-6.1 X -V + 5.1 =6

CONThINING (2.1 , 6.8 )

USING: V - VI = H<X -XI)

II = SLOPE OF THE LINE

CXi,Vl> = fl POIHT ON TF£ LINE

y- 17.64 = 19.3 ( X - 1.8 )

V- 17.04 = 18.3 X - 18.54

V= 18.3 X- 1.5 (EOUffilOH}

IF X=8: \'= 18.3 (6) -1.5*- 1.5

( 8 ,- 1.5) = V-IHTERCEPT

IF V=8: 8= 16.3 X - 1.5

1.5 = 16.3 V,

.15 = X

C .15 * 6 ) = K-INTERi£PT

USING: y = m + B

ftHD ( 6 ,-16.6 >

T>EN -18,6 = M(8) + B

-18.6 = B

NOW USING: < 7.87 , 8 3

IN V = HX- 18.6

6 = M( 7.67 5 - 16.6

- 7.07M = - 18.6

M= 1.5

EQUATION: V= 1,5 X - 18.6

RECITE -6.1 X - V + 5.1 =6

flS V = -6.1 X + 5.1

T*EN SINCE PERPEHDICOflR LINES HflUE

SLOPES THRT flF£ NEfflTI'^ FECIPROCfiLS

THEN H = -l/(-6.1 ) = .16

THIS TOGET}£R yiTH THE GIUEN

POINT: (2.1 , 6.3 ) W

USING: V - VI = N(X-X1>

IJHERE H = SLOPE Cf THE LIhE

(XLVI) = fi POINT OH W. Life

V-6.8= .16 C X - 2.1 )
V -6.3= .16 X - .34

V= .16 X + 6.46 (EBJFmOD
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Sample Execution 

GII,{N: S.(f'E = -1.6 
Y-ItmRCEPT .: 0,-7.3 ) 

mil: A>:+!lI'i{:=B WITH 8=-1 
fL<=il: X-INTERrn'T. 

lt511fi: Y - 1'1 = I'I(): - 1:1) 

IHRE ~I = S.Cff OF Tl£ LIlt' 
mJ., '11) = R POINT a 'l TtE LINE 

THEN Y + 7.9 = -1.6 ( X - 0 ) 
Y+7.9= -1. 6): 
€I = -1.6 !< - v - 7. 9 (E~JATI(~D 

IF Y=e: (1 = -1. 6 X - e - 7.9 
(1 ;: -1. 6 X - 7.9 
1.6 X = -7.9 
X=-4.94 

THJS H. 94 .' ° ) = ):-IIll'mEPT 

GHJEH: SUff = 1e.3 
F( 1.8 ) = 17.134 

FIt{): 1'=t1:( +B 
fL<=il: X & Y INTEJUPTS. 

USllfi: Y - ,/1 = ~I G': - ):1) 

IaI£RE H = S.(f'E (f THE LINE 
m.,Y!) = R POItJT (;, THE LHlE 

'f - 17. 1l4 = 10.3 ( ,: - 1.8 ) 
V - 17.04 = 10. 3 i< - 18.:4 

Y = 10. 3 X- I. 5 ':EIlI'lTICW 

IF X;:e: V = 18.3 (B) - 1. 5 = - 1. 5 
.: 0 .' - 1. 5) = '/- ItJTERLEPT 

IF V=e: 0 = 10.3)0: - 1.5 
1.5 = 1(1.3 ~< 
.15 = x 

( .15 , 0 ) = iHIJTEF:CEPT 

COMPUTE! 

===-=-=-=-=-- - -- - -
GHJEH THE POINTS: .: 1.2 , 12.62 ) 

(-2.", .. -Ht~4 ) 

FIt{): ~:+B 

s.OPE = H = (1'1-Y2)l(XH.2) 
= ( 12.62 + 10.34)/( 1. 2 + 2.9) 
= 5.6 

MIS IN THE EOOlTlrn: '/ = I'~: + 8 
V = 5.6 X + B 

THEN -18.34 = 5.6 (-2.9 ) + B 
-10.34 = -16. 24 + 8 
5.9 = 8 

TH.lS TNE E(Umrn 15 

I' = 5.6 ,: + 5.9 

GII,{N: Y-INTERrn'T ( 6,-10. 6 ) 
;':-INTERl"EPT ( 7.a7 ,0 ) 

FIt{): '~+B 

llSllfi: I' = Ii~ + B 
fN) ( e , -1(1.6 ) 

THEN -10.6 = H(0) + B 
-10.6 = B 

OOJ llSllfi: ( 7. 07, a ) 
III Y = t-t<:- 10.6 

e = ~I ( 7.B7 ) - 10.6 
- 7.am = - 10.6 

M = 1.5 

m.JlTlrn: 'I = 1.5 X - 18.6 

FIt{): y=lti+B THAT IS I'ff:iU£L TO 

1. 9i( - I' - 3.9=0 

COOAltlllfi (-2.6, -5 ) 

REt~JTE 1.9 )0: - I' - 3.9 = 0 
R5 V = 1. 9 }i: - 8.5 

THEN SItu Pff'JU8. lilt'S ffI.{ 
Ef!.R. s.OPES TOGETf£R WITH TtE GH~N 
POINT: (-2.6 ,-5 ) fro 

1.I51flj: Y - 1'1 = MG( - Xll 
II£RE H = s.Cf'E OF THE LINE 

(Xl , Y1) = A POINT a l Tf£ UNE 

Y + 5 = 1. 9 ( )0: + 2.6 ) 
Y + 5 = 1. 9 X + 4.94 

I' = 1. 9 X -.06 (EfUlTmn 

59 

FIt{): 't-ffi+B THAT 15 PEP.?8{lJa.UF. TO 

-;';.1 ;.: - Y + 5.1 = 0 

COOAIHItf:i ( 2.1, 6.S ) 

~ITE -;';.1 X - I' + 5.1 = e 
fG '/ = -;';.1 X + 5.1 

THEN SItU f'ERP8{)I(UW. LINES HIM 
s.OPES THAT fIlE NElfITlIA; RECIPROCflS 
THEN N = -1 /( -;';.1 ) = . 16 

TII5 Tcm!£R WITH THE GI\.81 
POINT: ( 2.1 , 6.8) AND 

llSllfi: V - Yl = N(X - Xl) 
kI£!E H = s.Cf'E OF Tf£ LINE 

(Xl, Yll = A POItJT al TtE LIllE 

v - 6.8 = .16 ( X - 2.1 ) 
Y - 6. 8 = .16 ii - .:4 

Y = .16 X + 6.46 (EIlI1TJ(tl) 
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Hex
Conversion
Using The 65O2's

Decimal Mode

Jack Clarke
Since the advent of 8 bit microprocessors, the hex-

idecimal numbering system has been around to help

provide a shorthand notation for binary numbers...

remember 4 binary bits can be expressed with just 1

hexadecimal character? (F = 1H12)

While this shorthand notation has revolutionized

Assembly Language coding, undoubtedly many a

new computerist has cursed the notation as pro

blematical, confusing and cumbersome.

To assist the programmer (old and new),

elaborate tables have been generated to convert the

radix of a number from one base to another...

remember radix and base are synonymous? To fur

ther the cause of this translation, numerous programs

have been written in higher level languages. Take a

look at Texas Instrument's hand-held

"Programmer" which has gained a commendable

respect in the programming community. Have you

ever tried to poke or peek with your Apple without

one of the above?

What is this decimal mode you ask? Simply

defined it is a clever bit of binary manipulation that

is performed inside the microprocessor to insure that

when you add, a "1" to a "9" that the result is "0

with carry" and not "A", (also known as BCD

coding). In other words, 4 binary bits can express a

decimal number 0 thru 9, (10 thru 15 is illegal). So

an eight bit number provides numbering 0 thru 99.

Now, let's take a closer look at the 6502's in

struction set and see how the decimal mode can help

with this numbering conversion.

A "bit" of examination reveals that the decimal

mode only works when performing an add (ADC) or

subtract (SBC) instruction. All other instructions

simply ignore the decimal mode. Take for example

the increment/decrement instruction. It performs an

addition or subtraction (by one) but always in the

binary/hex mode. Now, what would happen if we

combined a decrement/increment instruction with an

add/subtract instruction. The increment instruction

would count up one in hexadecimal while the add in

struction would simultaneously count up in

decimal... did I just see a hex to decimal conversion

go by?

How about an example? Suppose you wish to

convert the hex number "A0" to the equivalent

decimal number. (Don't pull out your conversion

tables yet). Follow the flow chart in Figure 1 and

walk through the steps. First set the decimal mode

(SED), clear the accumulator (LDA 0 IMM) and

clear the carry flag (CLC). Next, load the x-register

with the hex number to be converted (LDX A0

IMM). Now, the conversion starts. Decrement the

x-register (DEX) and test for zero (BNE). If the

x-register is >0 then add 1 to the accumulator (ADC

1 IMM). Repeat the sequence until the x-register has

counted down to 0. When you examine the contents

of the accumulator you will find the decimal

equivalent of "A0" sitting there quietly. If you need

a hex equivalent of a decimal number you would

enter the decimal number in the accumulator and

subtract one in the decimal mode.. .each time you

subtract you would also increment the x-register. See

any similarities?

For numbers greater than 99 you would perform

the addition or subtraction using two or more

memory locations and keep track of the carry flag,

(double precision arithmetic). The X and Y registers

could also be cascaded for extended range with 16

bits. Conversion of 0000 thru FFFF could be easily

implemented.

START

I

SET DECIMAL FLAG (SED|

CLEAR CARRY FLAG (CLC)

CLEAR ACCUMULATOR I LDA »0)

LOAD INDEX

REGISTER WITH HEX NLMBEH

REGISTER WITH HEX NUMBER

TO BE CONVERTED

ACTUAL CONVERSION

(3 ln..nic<ion»>

ADO 1 TO ACCUMULATOR

(LUX »AO

(ADC •!)

DECREMENT INDEX REGISTER (DEX)

V / IS THE \
INDEX REGISTER

> 0

N. (BNEl /

^ ' N

FINISHED

Hex To Decimal Conversion
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Hex 
Conversion 
Using The 6502'5 
Decimal Mode 
Jock Clarke 
Since the advent of 8 bit microprocessors, the hex
idecimal numbering system has been around to help 
provide a shorthand notation for binary numbers ... 
remember 4 binary bits can be expressed with just 1 
hexadecimal character? (F = 1111 , ) 

While this shorthand notation has revolutionized 
Assembly Language coding, undoubtedly many a 
new computerist has cursed the notation as pro
blematical , confusing and cumbersome . 

To assist the programmer (old and new), 
elaborate tables have been generated to convert the 
radix of a number from one base to another ... 
remember rad ix and base are synonymous? To fur
ther the cause of this translat ion , numerous programs 
have been written in higher level languages. Take a 
look at Texas Instrument 's hand-held 
" Programmer" which has gained a commendable 
respect in the programming community. H ave you 
ever tried to poke or peek with your Apple without 
one of the above? 

What is this decimal mode you ask? Simply 
defined it is a clever bit of binary man ipulat ion that 
is performed inside the microprocessor to insure that 
when you add, a "1" to a "9 " that the result is " 0 
with carry" and not" A" I (also known as BCD 
coding). In other words, 4 binary bits can express a 
decimal number 0 thru 9, ( 10 thru 15 is ill egal). So 
an eight bit number provides numbering 0 thru 99. 

Now, let's take a closer look at the 6502's in
struction set and see how the decimal mode can help 
with this numbering conversion. 

A " bit" of examination reveals that the decimal 
mode only works when performing an add (ADC) or 
subtract (SBC) instruction . All other instruct ions 
si mply ignore the decimal mode. Take for example 
the increment/decrement instruction. It performs an 
addition or subtraction (by one) but always in the 
binary/hex mode. Now, what would happen if we 
combined a decrement/ increment instruct ion with an 
add/subtract in struction. The increment instruction 
would count up one in hexadecimal while the add in
struction would simultaneously count up in 
decimal .. . did I just see a hex .to decimal conversion 
go by? 

How about an example? Suppose you wish to 
convert the hex number <I AO" to the equivalent 
decimal number. (Don ' t pull out your conversion 
tables yet) . Follow the flow chart in Figure 1 and 
walk through the steps. First set the decimal mode 

(SED), clear the accumulator (LDA 0 IMM) and 
clear the carry fl ag (C LC) . Next, load the x-register 
with the hex number to be converted (LDX AO 
IMM). Now, the conversion starts. D ecrement the 
x-register (DEX) and tes t for zero (BNE). If the 
x-register is >0 then add 1 to the accumulator (A DC 
1 IMM). Repeat the sequence until the x-register has 
counted down to O. When you examine the contents 
of the accumulator you will find the decimal 
equivalen t of " AO " sitting there quietly . If you need 
a hex equivalent of a decimal number you would 
enter the decimal number in the accumulator and 
subtract one in the decimal mode . .. each time you 
subtract you would also increment the x-register. See 
any similarities? 

For numbers greater th an 99 you would perform 
the addition or subtraction using two or more 
memory locations and keep track of the carry fl ag, 
(double precision arithmetic). The X and Y registers 
could also be cascaded for extended ran ge with 16 
bits. Conversion of 0000 thru FFFF could be easily 
implemented . 

ACTUA L CONVERSION 
(3 In.cru tci on.) 

START 

CLEAR CA RRY FLAG 

CLEAR ACCUMULATOR 

LOAD INDEX 
REGISTER WIT" II EX NUM BER 
REG IST ER WITII IIEX NUMIIE R 

TO BE CONVERT ED 

,-----~ 

~ 1 TO ACCUM UI.ATO R 

DECREMENT INDEX REGIST£R 

FINISUEO 

Hex To Decimal Conve[,sion 

(S ED) 

(C LC) 

( LOA t o) 

(I. UX lAO) 

(ADC II) 

( DEX) 
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The best way to familiarize yourself with this

type of approach is to try it on your own computer.

After gaining a little confidence in the ease of the

conversion, you will soon find the same techniques

incredibly helpful in more complex operations such

as multiplication and division. Take the example of a

program that is sampling the rate of an asynchronous

input... By knowing the "sample time" of your pro

gram (each time you read the port) and adding that

constant instead of "1" you effectively convert and

multiply in one operation resulting in a decimal for

matted "total number of samples"

To summarize the concept of radix conversion

using the 6502's decimal mode, start with zero in the

accumulator and index register and add "1" to the

accumulator (decimal mode) and increment the index

register at the same time. You will observe the ac

cumulator counting up in decimal and the index

register counting up in binary/hex.

Say good-bye to those dog-eared tables and long

involved conversion programs that you have been

using. The 6502 takes another bow. ©

Are you using your
computer in an

interesting application?

Write about it for

COMPUTE!

MIPLOT:

the right

plotter

at the

right

price

Designed for straight forward interface to any micro

computer that outputs the ASCII code, MIPLOT can even

be used by operators with no plotter experience.

• Incorporates pre-programmed "intelligent" functions required

(or producing graphs and drawings

Solid and broken line typos can be specified

Built in character generator lor lelters, numbers and symbols

Characters can be enlarged and rotated to four orientations

Special printer mode outputs character data as-is

Uses commonly available hard fiber-tip pens

Maximum plot speed approximately 2 inches per second

Built in self-test mode

OnlyS1,200
at Systems Formulate Corporation
(plus shipping & handling)

Call today for more information or to place your phone order:

(415) 326-9100 • 39 Town & Country Village, Palo Alto. CA 94301.

We honor Master Charge. Visa, check or money order (California residents add

6.5oo sales tax)

®SY5TSYtS FORMULATE CORPORATION
39TOwn ar Counuyvm^» • PaloABo. CtfHWnu 9*301

ECHO SERIES™speech synthesizers

COMPUTERS ARE SPEAKING OUT!

Now you can add intelligible speech to your computer

without using vast amounts of memory! The ECHOH™

speech synthesizer for the Apple* is the first of a

series of synthesizers based on the same technology

that made the Speak & Spelt** a success.

The initial operating system allows the creation of

your own vocabulary with phonemes (word sounds)

while using very little RAM memory (approx. 800 bytes

+ 20 bytes/word). Enhanced operating systems and

vocabulary ROMs will be offered as they become

available.

The ECHO ][™ comes complete with speaker, instruc

tion manual, and a disk containing a speech editor,

sample programs, and a sample vocabulary. Sug

gested list price is $225.

See your dealer or contact:

ISECI
STREET ELECTRONICS

CORPORATION

*Trademark of Apple Computer

3152 E. La Palma Ave., Suite C

Anaheim, CA 92806 (714) 632-9950

r*Trademark of Texas Instruments
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Clearing The

Apple II

Low-Resolution

Graphics

Screen
Sherm Ostrowsky

Many applications require rapidly clearing the low-

resolution graphics screen to black (COLOR =0) or to

some other color. In the latter case the process might

be more accurately described as "back-grounding".

Either way, this apparently simple operation can be

done by several different methods. Each method will

produce a distinctly different visual effect while in

operation, although the end result will be the same.

By doing the experiments to be described below, the

experienced programmer can learn how to use the

method best suited to his immediate purpose, and the

novice programmer can learn some useful facts about

the operation of the Apple low-resolution graphics. So

go ahead and do the experiments on your Apple; you

can't hurt it by pushing the keys (even the wrong

keys), and you can learn a lot.

First of all, in order to see the effect of any kind

of screen-clearing method it is best to begin with a

screen that is loaded with colors and forms. You may

do this in any way that pleases you; I have been using

the following subroutine in Applesoft:

1000 GR

1010 FOR I = 0 TO 39

1020 FORJ = 0 TO 39

1030 COLOR = 1 + INT(15'RND(1))

1040 PLOTJ, I

1050 NEXT J, I

1060 FOR PAUSE = 0 TO 2000: NEXT PAUSE

1070 RETURN

Notice that this subroutine colors-in the so-called

"mixed screen" — the top 40 lines, but not the bot

tom part reserved for text. If you wish to use, and

color-in, the whole screen (48 graphics lines), then the

first two lines of the Applesoft subroutine can be

amended to:

1000 POKE -16302,0 : POKE -16304,0

1010 FOR I = 0 TO 47

etc. The line of POKEs turns on the "soft switches"

governing the full-screen lo-res graphics (see pages

12-13 in the new Apple II reference manual).

Now that the screen is colored, let's clear it. The

first method which is likely to occur to the average

programmer is to write a couple of lines in Applesoft.

Suppose you want to clear the screen to a particular

background color, say C (C = 0 to 15). A program to

do this for a mixed screen might look like this:

10 GOSUB 1000 : REM PAINT THE SCREEN

20 COLOR = C

30 FOR I = 0 TO 39

40 VLIN 39,0 AT I

50 NEXT I

60 END

Try it. The screen clears rather ponderously, like a

stage curtain rolling across from left to right. If you

want the curtain to move from right to left, just

change line 30 to

30 FOR I = 39 TO 0 STEP -1

If you want it to operate on whole-screen graphics,

line 40 should be altered to

40 VLIN 47,0 AT I

This method works fine, if you don't mind the

relatively slow speed of the clearing operation. In fact,

for some special effects it might even be preferred.

Notice how you can control the direction of motion of

the apparently rolling curtain. As an "exercise for the

student", consider how you might change lines 30 and

40 so as to cause the curtain to appear to be rising up

wards. That can be a rather pretty effect, especially if

you don't just leave a blank screen but instead "paint-

in" a scene of some kind to coincide with the rising of

the curtain (i.e., one horizontal line at a time, from

bottom to top); it can look like a real stage curtain ris

ing to reveal a scene already in place.

But what if you are not satisfied with the rela

tively slow speed with which an Applesoft program

can clear the screen? If you don't mind being

restricted to just a basic black clear, there are some

dandy machine-language subroutines in the Apple's

built-in ROM Monitor which arc a lot faster. For

mixed-screen graphics, try this little program:

10 GOSUB 1000

20 CALL -1994

30 END

REM PAINT SCREEN

That's not only a heck of a lot faster, but pretty sim

ple to use, too! If you're doing full-screen graphics,

replace line 20 with

20 CALL -1998
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Suppose you want to clear the screen to a particular 
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do this for a mixed screen might look like this: 
10 GOSUB 1000 , REM PAINT THE SCREEN 
20 COLOR = C 
30 FOR I = 0 TO 39 
40 VLIN 39,0 AT I 
50 NEXT I 
60 END 
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stage curtain rolling across from left to ri ght. If you 
want the curt a in to move from right to le ft , just 
change line 30 to 
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line 40 should be a ltered to 
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T his method works fin e, if you don't mind the 
relatively slow speed of the clearing operation. In fact, 
for some special effects it might even be preferred. 
Notice how you can control the direct ion of motion of 
the apparen tl y rollin g curtain. As an "exercise for the 
student " , consider how you might change lines 30 and 
40 so as to cause the curtain to appear to be rising up· 
wards. That can be a ra ther pretty effect, especially if 
you don't just leave a blank scree n but instead " paint
in " a scene o f some kind LO co in cide with th e r ising of 
the cu rta in (i.e . , one horizontal lin e a t a tim e, from 
bottom to top) ; it can look like a real stage curtain ris
ing to reveal a scene a lready in place . 

But what if you are no t sati sfied with the rela
tively slow speed with which an Applesoft program 
can clear the screen? If you don't mind being 
restricted to just a basic black clear, there a re some 
dandy machine-language su broutines in the Apple's 
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Very neat. But this way you have no control over the

direction of motion of the curtain, nor over the color

to which the screen is cleared. Perhaps for your par

ticular application neither of these restrictions makes

any difference, in exchange for the very real advan

tages in speed and simplicity.

If you'd like to have your cake and eat it too, this

can be arranged by POKEing a short machine-

language subroutine into memory. Then you will be

able to select your background color and still retain

the speed advantage of the Monitor subroutine. You

don't have to know anything about machine-

language to do this, although for those who are

curious I'll explain how it works in a few minutes.

For the moment, just try the Applesoft program

below:

10 GOSUB 1000 : REM PAINT SCREEN

20 FOR I = 768 TO 782 : REM POKE M/L SUB

30 READ J : POKE IJ

40 NEXT I

50 COLOR = C : REM YOUR CHOICE OF COLOR

60 CALL 768 : REM CALL THE SUBROUTINE

70 END

200 DATA 160, 39, 132, 45, 160, 39, 169, 0, 32, 40, 248,

136, 16, 248, 96

For full-screen graphics, replace the second number

in the DATA statment ("39") by the number "47".

If you RUN this program you'll see that it

works just like the Monitor version, except that now

the screen clears to the selected color, C, instead of

only to black (C =0). It should perhaps be pointed-

out that once you have POKEd this subroutine into

the computer by executing lines 20 through 40, you

can CALL it any number of times in your program

without having to POKE it in again. Lines 20 - 40

only have to appear and be executed once in each

session at the computer.

Although quite fast, this screen-clearing opera

tion is by no means instantaneous: you can still

perceive a curtain-like movement across the screen.

What if that's not good enough? I recently wrote a

game program in which I wanted the screen to flash

suddenly white, to indicate that an enemy torpedo

had broken through my screens and wiped me out.

Even the machine-language routines are too slow to

make a believable explosion flash — an instan

taneous white-out. Well, this can in fact be done

with the help of a somewhat longer machine-

language subroutine which I will now describe. And

if you're not into writing game programs, you might

still like to be able to clear your screen instan

taneously to provide nice sharp transitions from one

scene to the next.

The new program looks like this:

70 FOR PAUSE = 0 TO 2000 : NEXT PAUSE

80 GOSUB 1000 : REM REPAINT SCREEN

90 FOR I = 800 TO 844 : REM NEW SUB

100 READJ : POKE IJ

110 NEXT I

120 COLOR = C

130 CALL 800 : REM CALL NEW SUBROUTINE

140 END

300 DATA 165, 48, 160, 120, 32, 45, 3, 160, 80, 32, 61,

3, 96, 136, 153, 0, 4, 153, 128, 4, 153, 0, 5, 153, 128, 5

310 DATA 208, 241, 96, 136, 153, 0, 6, 153, 128, 6, 153, 0,

7, 153, 128, 7, 208, 241, 96

For full-screen graphics, replace the ninth number

in DATA statement 300 ("80") by the number

"120"

As before, once this new subroutine has been

POKEd into memory it can be CALLed whenever

you need it without having to rePOKE it (unless, of

course, you happen to overwrite it in the

meanwhile). This subroutine has been deliberately

placed into different memory locations than the

previous one, so they can coexist in your computer.

Furthermore, the Applesoft routines associated with

these two different methods were written in such a

way that when both have been typed into your com

puter as indicated, they will run consecutivrly. When

you type RUN, the screen first fills up with colors,

pauses for a few seconds, and then is erased by the

first machine-language subroutine. Then the screen

fills up with a new random color pattern, pauses,

and is suddenly cleared by the second subroutine.

The speed difference between these two subroutines

is readily apparent in operation.

Each of the several different screen-clearing

methods which have been described above has its

own special properties; they are all useful additions

to your programming arsenal.

Now, for those who are interested, let me briefly

discuss the functioning of the two machine-language

subroutines. I will assume that the reader is at least

somewhat familiar with 6502 Assembly Language

and its standard notation.

The first subroutine, starting at location 768

decimal (equivalent to $0300 in hexidecimal) is just a

very slightly altered version of the Monitor's routine

which we used earlier by CALLing -1994. The

Monitor version clears the screen by drawing vertical

black lines one after another, exactly as we did it in

our very first Applesoft program. The difference in

speed between these routines simply reflects the well-

known speed advantage of machine-language over

Basic. Since the Monitor's version only paints in one

color — black — it was changed to permit the color

to be an input variable using the standard Applesoft

COLOR = C instruction to define which one you

want. In Assembler notation, this subroutine looks

like this:

S0300: Mi

0302: 84

0.104: A0

0:)()fi: A3

27 BKGRND

2D

■n

00 CI.RSCR

0308: 20 28 F8

030B:88

030C: 10

030 E: 60

F8

LDV *%17

STY V2

LDY #$27

LDA #$00

JSR VLINE

DEY

BPL CLRSCR

RTS

;lcar

■screen

Store u line-bottom coordinate

RjghtniOlt X-amrd (ci

Will start clearing at I

Jump lo line-drawing

Next leftmost X-courd

Loop until done

Done. Return

. u in n)

'P
ubriiulinc

(column)

For full-screen graphics, the number "27" in loca

tion $0301 is replaced by the (hexidecimal) number

"2F"

The alert reader may have noticed that the color

to be used did not appear anywhere in this
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taneous white-oul. Well, this can in fact be done 
with the help of a somewhat longer machine
language subroutin e which I will now describe . And 
if you 're not in to writing game programs , you might 
still like to be able to clear your screen insta n
taneously to provide nice sharp tran sitio ns fro m o ne 
scene to the nex t. 

The new program looks like this: 

70 FOR PAUSE = 0 TO 2000 : NEXT PAUSE 
80 GOSUB 1000 : REM REPAINT SCREEN 
90 FOR I = 800 TO 844 : REM NEW SUB 

100 READ 1 : POKE IJ 
110 NEXT I 
120 COLOR = C 
130 CALL 800 : REM CALL NEW SUBROUTINE 
140 END 

300 DATA 165 , 48, 160, 120, 32, 45 , 3, t60 , 80 , 32, 61 , 
3,96, 1.36, 153,0,4, 153, 128 , 4 , 153, 0 , 5 , 15.3 , 128, 5 

310 DATA 208, 241, 96, 136, 153,0, 6, 153, 128, 6, 153, 0, 
7, 153, 128 , 7, 208, 241 , 96 

For full- screen graphics, replace the ninth nu mber 
in DATA statement 300 ("80") by th e nu mber 
" 120" 

As before, o nce (his new subroutine has bee n 
POKEd into memory it can be CALLed whenever 
you need it without having to rePOK E it (unless, of 
course, you happen to overwrite it in the 
meanwhile). This subroutine has been deliberatel y 
pl aced into different me mory location s th an the 
previous one , so they can coex ist in your ~o mput~r. 
Furthermore , the Applesoft routines associated with 
th ese two different methods were written in such a 
way that when both have been typed into. your co m
puter as indicated , they wi ll run consccul1 vely. When 
you type RUN, the screen first fill s up with colo rs, 
pauses for a few seconds, and then is erased by the 
first machine -langu age su broutin e. Then the screen 
fill s up with a new random color patt ern , pau~es, 
and is suddenl y cleared by th e second subroutine. 
The speed difference between these two subro utin es 
is readil y apparent in o peration . 

Each of the several different screen-clea ring 
methods which have been described above has its 
own special propenies; they are all useful additions 
to your programming arsenal . 

Now , for those who are interested , let me brie fly 
di scuss th e fun ctioning of the two machine-language 
subroutines. I will assume that th e reader is at least 
somewhat fami liar with 6502 Assembl y Language 
and its standard notation. 

The first subroutine, startin g at locat ion 768 
decimal (equivalent to S0300 in hexidecimal) is just a 
very slightly altered version of th e Monitor's routine 
which we used earlier by C ALLing - 1994. T he 
Mon itor version clears the screen by drawing vertical 
black lin es one after another, exactly as we did it in 
our very first Appleso ft program. The difference in 
speed between these routines simpl y re fl ects the well
known speed advantage of machin e-l anguage over 
Basic. Since the Monitor' s version onl y paints in onc 
color - black - it was chan ged to permit the color 
to be an input variabl e using the sta nda rd Applesoft 
COLOR = C instruction to define which one you 
want. In Assembler notation, thi s subrout ine looks 
like this : 

$0300: AO '17 BKGRND LDY on27 ; Mu imum Y fur mi:u:d-5crcl:n 
clear 

030'1: 84 2 D 
0304 : AO 27 
0306 : A9 00 CLR5C R 
0308: '10 '18 f 8 
Ol 0 8 : 88 
Ol OC: 10 f 8 
030 E: 60 

STY V2 : Storc :15 l inc· bott om coordinate 
LDY 1527 : Rightmon X-ctJo rd (tolum n) 
LDA ;SOO : Will start dearing :u tup 
J5R VLINE : Jump 10 line-drawing subroutine 
DEY ; Nut leftmost X-wu rd (colum n) 
BPL CLRSC R : l oop until donc 
RTS : Done. Retu rn 

For full- screen graphics, the number " 27" in loca
tion S0301 is replaced by the (hex idecima l) number 
" 2F" . 

The alert reader may have noticed that the color 
to be used did not a ppear a nywhere in this 



PROGRESSIVE SOFTWARE
Presents

Software and Hardware for your APPLE

vu #i

• Accepts data from VISICALC*

• Relocates data and names

• Connects data and names

• Creates an out file that can be loaded into VISICALC*

Written by: MARC GOLDFARB S49.95

Add $4.95 for Postage and Handling.

VU #2

Includes all of the features of VU #1. VU #2 is a utility

program for VISICALC* that has a built-in execute file

that operates the program automatically and allows the

user to do repetitious functions, such as payroll comput

ing, etc. Written by:

MARC GOLDFARB S59.95

Add S4.95 for Postage and Handling.

VU#3

Includes the abilities of VU #1 and VU #2 but has addi

tional superb features. This program will allow the user to

enter data into VISICALC* from any program merely by

inserting data into an array (which is well documented in

the instructions). Then the program places the array into

VISICALC*. VU #3 will also transfer data generated from

VISICALC* into any of the user's programs via an array

(as defined in the instructions). Written by:

MARC GOLDFARB $69.95

Add $4.95 for Postage and Handling.

Menu Planner - Has many types of dishes, counts calories

for each entry. Prints out or displays menus with daily

calorie count. Written by:

GARY A. FOOTE 319.95

Shopping List — Creates a list that can be used for food

shopping or any other group of items. Allows user to

create and save files of other items Prints out list. Written

by:

CHARLES HEARN $19.95

Apple Menu Cookbook — Index-accessed data storage/

retrieval program. Recipes stored, unlimited lines per

entry. Easy editing. Formulated after NY Times Cook

book. Other useful features included. Written by:

WM. MERLINO, MD $19.95

Data Organizer - Alphabetize and maintain any data list

up to 1,000 entries. Searching feature. Written by:

ED HOWERTON $14.95

'VISICALC is a trade-mark of Personal Software, Inc.

Programs accepted for publication.

Highest royalty paid.

FILES

Builds Serial Files

Changes Serial Files to Random Access Files

Adds to End of Serial Files

Record Insertion and Deletion Anywhere in Serial File

Move Individual Records or Blocks of Records within

Serial Files

A File manipulator that allows the user to search for a

string within a file, sort data by blocks, handle many files

at a time (without exiting the program) and saves exe

cuted files. A file can be saved under many names, viewed

in several modes, and dumped (totally or partially) to a

printer.

If you would like to work with files you must own this

program! Comes with 10-page documentation in a binder.

Because of the size and weight of this program, postage

and handling charge is necessary. Written by:

MARC GOLDFARB FILES-Disk only. $49.95

Add $4.95 for Postage and Handling.

Super Sort and Search — A free-form data base package

which allows the user to define fields per record. As the

data is loaded in, it is automatically sorted. Can also

merge together files or allow key sort entries. Will sort

out in particular field, do a generic search and/or search

for a specific piece of data. Will allow each particular

record or records to be printed. Written by:

MARC GOLDFARB $69.95

Add $4.95 for Postage and Handling.

Matching Patterns — Choose two colored patterns that are

exactly the same. Music response on correct patterns.

Higher degree of accuracy produces longer melody before

changing to more complex pattern {4 levels). Increases

awareness of contrast and comparison. Written by:

JUDYPEGG Disk $19.95

TO ORDER

Send Check or Money Order to:

P. O. Box 273

Plymouth Meeting, PA 19462

Pennsylvania residents add 6% sales tax.

POSTAGE AND HANDLING

Please add $1.50 for the first item and $1.00 for each

additional item.

U.S. and foreign dealer and distributor inquiries invited.

All programs require 16K memory unless specified.

215-279-4438

NIBBLE/NUMBER 8/1980 33
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Software and Hardware for your APPLE 

VU # 1 

• Accep ts data from V ISICA LC ' 
• Re locates da ta and names 
• Connects data and na mes 
• Creates an out fi le that can be loaded into V IS ICA LC· 
Written by: MARC GO LDF A RB $49 .95 
Add $4 _95 fo r Postage and Handl ing . 

VU #2 

Includes all of the features of VU # 1. VU #2 is a ut ilit y 
program fo r V ISICA LC· that has a bui lt ·in execute fi le 
that operates the program automatically and allows the 
use r to do repetitious functions, such as payroll comput· 
ing, etc. Written by: 
MARC GO LD FARB S59_95 
Add $4 .95 for Postage and Handl ing . 

V U #3 

Includes the abilities of VU # 1 and VU #2 but has addi · 
tiona l superb features . This program will allow the user to 
en ter data into V IS ICA LC" from any program mere ly by 
insert ing data into an array (which is well documented in 
the instructions). Then the program places the array in to 
V IS ICALC·. VU #3 wi ll also t ransfer data generated fro m 
V IS ICA LC* into any of the use r's programs via an ar ray 
(as defined in the instructions). Written by: 
MARC GOLD FARB S69.95 
Add $4 .95 for Postage and Handl ing _ 

Menu Planner - Has many types of dishes, counts calories 
for each entry. Prints out or displays menus with daily 
calorie count. Written by: 
GA RY A_ FOOTE 519.95 

Shoppin g List - Creates a list that can be used for food 
shopping or any other group of items . Allows user to 
crea te and save files of other items Prints out list. Written 
by : 
CHARLES HEARN S19_95 

Apple Menu Cookbook - Index ·accessed data storage / 
retrieval program. Recipes stored, unlimited lines per 
entry . Easy editing. Formu lated after NY Times Cook· 
book. Other useful features incl uded. Written by: 
WM_ MERLINO. MD 519.95 

Data Organi zer - Alphabetize and maintain any data list 
up to 1,000 entries. Searching feature . Written by : 
ED HOWER TON S14.95 

· VIS ICA LC is a trade·mark of Persona l Software . Inc. 

• Programs accepted for publication . 

• Highest royalty paid. 

FILES 

• Builds Seria l Files 
• Changes Se rial Fi les to Random Access Fi les 
• Adds to End of Serial Files 
• Record Insert ion and Deletion Anywhere in Serial Fi le 
• Move Individual Records or Blocks of Records w ithin 

Serial Fi les 

A File man ipu lator that a llows the use r to sea rch for a 
string with in a file, sort d ata by blocks. hand le many files 
at a time (without exi ting the program) and saves exe
cuted fi les. A fi le can be saved under many names, viewed 
in several modes, and dumped (totally or partia lly) to a 
printer . 

I f you wou ld like to work wit h fi les you must own th is 
program ! Comes with 10-page documen tation in a binder. 
Because of the size and weight o f thi s program, postage 
and hand ling charge is necessary. Written by: 
MARC GO LDFARB FILES-Disk on ly_ $49_95 
Add 54 _95 fo r Postage and Handling_ 

Super Sort and Search - A free-fo rm data base package 
wh ich all ows the user to de fine fi elds per record. As the 
data is loaded in , it is au tomat ically sorted . Can also 
merge together fi les o r a ll ow key sort entries. Will sort 
out in par t icu lar field, do a generi c search and/o r search 
for a speci fi c piece of data. Wi ll a llow each particular 
record or records to be printed. Written by: 
MARC GOL DFARB $69_95 
Add $4.95 for Postage and Handl ing_ 

Matching Panerns - Choose two colo red patterns that are 
exactly the sa me. Music response on correct patterns. 
Higher degree of accuracy produces longer melody before 
changing to more complex pattern (4 levels). Increases 
awareness of contrast and comparison. Written by : 
JUDY PEGG Disk $ 19_95 

TO ORDER 

Send Check or Mon ey Orde r to: 

P. O. Box 273 
Plymouth Meeting, PA 19462 

Pennsylvania residents add 6% sales tax. 

POST AGE AND HAND LI NG 

Please add $1_50 for the first item and 5 1.00 for each 
additional item. 

U.S. and foreign dealer and distributor inquiries invited. 

All programs requ ire 16K memory un less specified. 

215-279-4438 

NIBBLE/NUMBER 8/ 1980 33 
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subroutine. In fact, the Applesoft statement COLOR

= C automatically stores the appropriate color con

stant in location $30 (decimal 48), where the Monitor

routine VLINE can get at it. VLINE draws a single

vertical line of the specified color.

Now, (he flash-clear subroutine beginning at

location 800 decimal ($0320 hcxidecimal) works by

taking advantage of the "memory-mapped" nature

of the Apple's low-resolution screen. Each of the

1600 screen positions on the mixed screen or the

1920 screen positions on the whole screen is defined

by a specific half-byte (four bits, or one "nybble") in

memory. Since these four bits can represent one of

sixteen different hex numbers ($0 through F), each

screen position will have one of sixteen different col

ors depending on how the defining nybble has been

set. The two nybbles in each byte define the color for

two screen positions in the same column but con

secutive rows, that is, two vertically-stacked colored

squares. To color a given square it is only necessary

to find its corresponding nybble and set it to the ap

propriate value.

Unfortunately, for some reason the Apple

designers didn't arrange the memory locations in any

simple consecutive fashion to correspond to the

screen rows in numerical order. It requires a special

algorithm to find the byte which represents the first

square of each row; all the rest of the squares in that

*•••••••••••••••

Bugs in your Apple?

DDT
Disco-Tech's Disc Drive Timer program

zaps disc drive problems!
COHBtCI

300

Analyze disc drive motor speed on a routine basis with

an adjustable real-lime speedometer. Accurate to one-

tenth of one r.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.

95 Engineering

Architecture

Surveying

Business

Utilities

Diskette & complete manual

Also available for TRS-80 Model I.

To order or for more information,

write or call

microcomputer

W "*r I products

t.m. a division of

Morton Technologies, Inc.
1150 Coddingtown Center

P.O- Box 11129 • Santa Rosa, CA 95406

707/523-1600

••••••••••••**•*

row will be represented by consecutive bytes after

that. To further complicate matters, the last eight

bytes in every 128 bytes do not correspond to any

screen positions at all, but rather are used as

"scratchpad" memory for whatever devices might be

in the motherboard slots.

This last little detail makes the required

subroutine for clearing the screen much more com

plicated than it would otherwise have to be. It is

necessary to take the byte in location $30, which

represents the chosen color nybble repeated twice,

and store it in each byte of screen memory, being

careful not to disturb those special bytes which are

possibly being used as scratchpad- The address of the

first and last effective byte of each row in screen

memory has to be known in advance in order to per

form this operation in the fastest possible time,

without taking time to compute these addresses dur

ing the operation. All this has been done in the

algorithm represented by the assembly-language

subroutine below:

: Gel selected color byte

Prepare to fill 120 bytes

Fill four scls of 120 bytes each

Prepare to fill 80 bytes

; Fill four sets of 80 byte* cacli

; Done. Return.

; Subroutine FILL1 putt tlic KlcCtcd color byte into

; each of four sets of 120 consecutive screen-memory

; byies. being careful to avoid the scratchpad bytes at

; the end of each set.

S0320: A5 30 FLASH

0322: A0 78

0324: 20 2D 03

0327: A0 50

0329: 20 3D 03

032C: 60

LDA COLOR

LDY #$78

JSR FILL1

LDY #$50

ISR FILL2

RTS

032D:88 FILL1

032E: 99 00 04

0331: 99 80 05

0337: 99 80 05

033A: DO Fl

033C: 60

DEY

STA $400, Y

STA J480, Y

STA $500, Y

STA $580, Y

BNE FILL1

RTS

; Subroutine FILL2 puis the selected color byte into each

; of four scls of 80 consecutive screen-memory bytes.

; These arc (he "shcir

: each one of the four

; mixed screen.

033D: 88 FILL2

OSSEl 99 00 OG

0341: 99 80 06

0344: 99 00 07

0347: 99 80 07

034A: DO Fl

034C: 60

: lines", leaving out at the end of

text lines al the bnttom of the

DEY

STA (600, Y

STA $680, Y

STA $700. Y

STA $780, Y

BNE FILL2

RTS

For full-screen graphics, the "short lines" of the

subroutine FILL2 become full-length lines as in

FILL1, which is accomplished simply by changing

the constant "$50" in location S0328 to a "S78".

And that's how we clear the screen in a flash.

But before I quit, I'd like to leave you with one more

little idea. If, instead of setting the color byte by an

Applesoft line of the form COLOR = C, you simply

POKE into location 48 (decimal) any integer less

than 256 (decimal), you may get a surprise. Depen

ding on what integer you POKE, the screen may

"clear" to a pattern of horizontal stripes! I'll bet that

some clever reader out there will find some in

teresting and unexpected application for it. Q
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subro utine. In fact , the Appleso ft statement COLOR 
~ C automaticall y stores the appropriate color con

stant in location $30 (decimal 48), where the M onitOr 
routine VLlNE can get at it. VLlNE draws a sin gle 
vertical line of th e specified color. 

Now, th e fla sh-cl ear subroutine beginning a t 
locat ion 800 decimal (1)0320 hexidecim al) works by 
taking advam age of the" memory-mapped ' J nature 
of the Apple's low-resolution screen. Each of the 
1600 screen positions o n the mixed screen o r th e 
1920 screen positions on the whole screen is de fin ed 
by a specific ha lf-byte (four bit s, or one " nybble") in 
memory . Since th ese four bits can re present o ne of 
sixteen different hex numbers (SO through F) , each 
screen position will have Oll e of sixteen different col
ors dependin g on how th e defi ning nybbl e has been 
set. The two nybblcs in each byte defin e the color fo r 
two screen positions in the sam e column but con
secutive rows, th at is, two vert icall y-stacked colored 
squ a res. To color a given square it is only necessary 
to find its corresponding nybbl e a nd set it to the ap
propriate value. 

Unfortunatel y , for some reason the Apple 
designers didn ' t a rran ge the m emory locat ions in any 
simple consecuti ve fashion to correspo nd to the 
screen rows in numerical orde r. h requires a special 
algorithm to find the byte whi ch represents th e first 
square of each row; a ll the rest of the squares in that 

**************** 
Bugs in your Apple? 

DDT 
Disco-Tech's Disc Drive Timer program 

zaps disc drive problems! 
eO~~(C I 

SLOW l OO f ASI 

I~r; I I :r; I ;T; I II 1.1 I :r: I I :or; II .'Oi: 
~ _____ 1 - 0 

Analyze disc drive mo tor speed o n a routine basis with 
an adjustable real ·tim e speedom eter. Acc ura te 10 o ne· 
tenth of one r .p .m. out of 300 r .p. m. 
Fine-tune disc drive motor speed yo urself. All you need 
is DDT, two screwdrivers . an d fi ve minutes ' time . 

$29~ .... 
C"!~D'n ... ,,'Wd.·nh.odd b'L I .. ~ 

Diskette & complete manuill 

Engineeri ng Busin ess 
Archi tecture Utilities 
Surveying 

Also available for TRS-80 Modell. 

To order or for more information. 

diSCb
an 

qec
T 

M ~ microcomputer I I products 
a division of 

Morton Tec hnologi es, Inc . 
1150 Coddlngto .... 'n Center 

P.O . BOil 111 29 • Santa Rosa, CA 95406 
707 / 523 ·1600 

**************** 

row will be represented by consec uti ve bytes a ft er 
thal. To fu rthe r complicat e matlers, the last eight 
bytes in every !28 bytes do not correspond to a ny 
screen positions a t all, but rather are used as 
"scratchpad " m emory fo r whatever devices mi ght be 
in the motherboard slots. 

Thi s last littl e deta il m akes the required 
subroutine for cl earing the screen much morc com 
plicated than it would ot he rwise have to be. It is 
necessary to take the byte in iocat ion $30, which 
represent s th e chosen colo r nybble repeated twice, 
and sto re it in each byte of screen memo ry , be in g 
careful not to d isturb those special bytes which a re 
poss ibl y being used as scra tchpad. The address o f the 
first and last e ffect ive byte of each row in screen 
memory has to be known in advance in order to pe r
form this opera tio n in the fas test possible l ime , 
without taking time to compute these addresses dur
ing the operation. All thi s has been don e in th e 
a lgorithm represen ted by th e assembly-la nguage 
subroutin e below: 

$0320: A5 30 FLAS H 
0322: AO i8 
032-1 : 20 20 03 
0327: AO 50 
0329 : 2030 03 
onc: 60 

LOA COLOR 
LOY l$i8 
J SH FILL! 
LOY 1$50 
Jsn !-· ILL2 
ItTS 

; Get selected color byte 
: Prepare to fill 120 bytcs 
; Fill four ~e t s of 120 bytes each 
; Prepare to fi ll 80 b yte) 
; Fill four 5eU of 80 byte. cad! 
; Done . Return. 

; S ub routine FILll p uts the ~elceted colo r byte into 
; each of four selS of 120 eon secutivc scrcen·memory 
; b ytcs. being earcful to ;u 'uid th e scrat ch pad byt es at 
; the end of each set. 

032D: 88 FILL! 
032E: 99 00 04 
0331: 99 80 05 
0337: 99 80 05 
033 A: DO Fl 
033C: 60 

DEY 
STA $4 00, Y 
STA $480 , Y 
STA $500, Y 
STA $580, Y 
BNE FILL! 
ItTS 

: Subroutine flLL2 pUll the , elected color byte im o each 
; of four leU of 80 eo ruecut;\,e scree n· memory bytes. 
; Thesc a rc th e "short lines", It:a \' in g out at the end of 
: caeh one of the fou r Icxt lines at the bottom of the 
: mixed scree l! . 

033 0 : 88 FILL2 
03J F.: 990006 
0341 : 99 80 06 
03-14: 99 00 07 
0347: 99 80 07 
03-1A : DO fl 
034C: 60 

DEY 
STA $600 , Y 
STA S680, Y 
STA S700 , Y 
STA $780, Y 
BNE FILL2 
RTS 

For fu ll -screen graph ics, th e "shan lines" of the 
subro utine F ILL2 beco me fu ll -length lines as in 
FILL! , whi ch is accompli shed simply by changi ng 
the constant "$50" in location $0328 to a " $78". 

And that's how we clear the scree n in a nash . 
BUl before I quit, I 'd like to leave yo u with o ne mo re 
little idea. If, in stead of settin g th e color byte by an 
Applesoft lin e o f the fo rm COLOR ~ C, you simply 
POKE int o locatio n 48 (decim al) any in teger less 
than 256 (decimal), yo u may get a su rprise. Depen
ding on wha t int cger you POKE, the screen may 
" clear" to a paltc rn of hor izo ntal stripcs! J' ll bet th a i 
so me clever reader ou t th ere will find some 111-

te restin g and unexpected application for it. © 
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16KRam
Expansion

Board for the

Apple II *

$195.00

• expands your 48K Apple to

64K of programmable

memory

• works with Microsoft Z-80

card, Visicalc, LISA ver 2.0

and other software

• eliminates the need for an

Applesoft* or Integer Basic

ROM Card

• switch selection of RAM or

mother board ROM

language

• includes installation and use

manual

• fully assembled and tested

VISA

Visa and MasterCard accepted

Shippins and handling will be added unless

the order is accompanied by a check or

money order

N.C. residents add 4% sales tax

* Apple II and Applesoft are trademarks of Apple

Computer, Inc.

tt
INCORPORATED"

P.O. Box 19144
Greensboro, NC 27410

(919) 852-1482

**Formerly Andromeda Computer Systems
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16K Ram 
E!'Pansion 
BOard for the 
Apple 11* 
$195.00 

. • expands your 48K Apple to 
64K of programmable 
memory 

• works with Microsoft Z-80 
card, Visicalc, LISA ver 2.0 
and other software 

• eliminates the need for an 
Applesoft * or Integer Basic 
ROM Card 

• switch selection of RAM or 
mother board ROM 
language 

• includes installation and use 
manual 

• fully assembled and tested 

~ Visa and MasterCard accepted 
~"iii!iiii Shipping and handling will be added unless 
• the order is accompanied by a check or 

money order 
N.C residents add 4% sales tax 

• Apple II and Applesoft are trademarks of Apple 
Computer, Inc. 

M INCORJJi'?!\' 
-H- P.O. Box 19144 

Greensboro, NC 27410 
(919) 852-1482 

" Formerly Andromeda Computer Systems 
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Fun With

Apple and

Pascal
Gene A. Mauney

Greensboro, NC

While using Kenneth Bowles' excellent textbook,

Problem Solving Using PASCAL, to self teach

Pascal, it occurred to me to write this game program

and make learning Pascal even more exciting. Since

completing this writing I have discovered that

Bowles' 1980 book, Beginner's Guide for the

USDA Pascal System, would have helped and I am

sure will be helpful with my next Pascal ventures.

I tried to use as many of the Apple-Pascal

graphics functions as feasible in order to gain ex

perience with these and of course depended on the

Apple Pascal Reference Manual for this. From

TURTLEGRAPHICS used are: MOVE,

MOVETO, TURN, TURNTO, GRAFMODE,

TEXTMODE, VIEWPORT, FILLSCREEN,

TURTLEX, TURTLEY, WCHAR, and CHAR-

TYPE. And from APPLESTUFF the RANDOM,

PADDLE, BUTTON, and NOTE functions.

My plan was to use as much as would fit in with

my study of the beginning lessons in Bowles' text

book along with developing a program for a game

suggested to me by Peter Hildebrandt, to whom goes

my appreciation. Also thanks to Bill Stanley for his

helpfulness. In these beginnings I found that it would

have been very helpful to have had some real Apple-

Pascal programs for examples. So my hope is that

this real program will be helpful for those readers

who are beginners as I. No claims are made as to the

most efficient methods for programming and I am

sure that others will be able to find improvements. I

will be happy to hear from anyone who has com

ments and suggestions. I hope programmers and

players will enjoy it.

The Program

BEGIN(*MAIN*) first draws the Pentagon War

Games frame using the TURTLE, then proceeds to

the MOVEPENT PROCEDURE. The program

switches back and forth between MOVEPENT and

IFPADDLE. MOVEPENT creates the pentagons

beginning at a random start point (AX,AY) with

SIDE = 1, and moving from there in random ways

increasing by SIDE + 3 (*NOTE6*) each time

for nine times. Here is a place to change the dif

ficulty level for the player if you wish. NINE counts

the times through to know when nine pentagons

have been formed and also to know the score

for adding up totals. IFPADDLE accesses the paddle

position and moves the gun. At two places (*NOTE

4*) the TURTLEGRAPHICS procedure, CHAR-

TYPE(6), is used to turn off the previous position of

the gun and bullets by XORing the image. CHR(Jl)

is the up arrow used for gun and bullet. If BUT

TON^) is pushed so is TRUE, the IFBUTTON

PROCEDURE produces the four bullets with sound

each. Hit or miss is determined (*NOTE 5*) by

using the last value of X, the lower left corner of the

pentagon and the last value of SIDE along with the

paddle position. If a hit is made, NINE, SCORE

and TSCORE are added up, destruction of the pen

tagon is shown along with sound (*NOTE 3*)j and

the message shown. The TURTLEX and Y func

tions are used ('NOTE 2*) to determine the X,Y

value of the pentagon corner for the destruction pic

ture and 20 lines are used here. The procedure

FILLSCREEN is used (*NOTE 1*) to erase the last

pentagon just before the destruction image. Finally,

after five pentagon attacks, the end message is shown

along with the total score.

PROGRAM PENTAWAR;

USES TURTLEGRAPHICS, APPLESTUFF;

VAR SCORE,TSCORE,X,Y,

NINE,SIDE,PENTA: INTEGER;

PROCEDURE

BEGIN

TEXTMQDE

WRITELN(

WRITELN;

WRITELNC

WRITELN;

WRITELNC

WRITELN(

WRITELN<

WRITELN(

WRITELMC

WRITELNC

WRITELN(

WRITELN;

WRITELN(

WRITELN;

WRITELN(

WRITELN}

END;

THEEND;

;WRITELN;WRITELN;

• * * * PENTAGON WARS * * * ' ) ;

WRITELN;

YOUR TOTAL SCORE IS '.TSCORE);

WRITELNjWRITELN;

'DIRECTIONS: ');

•YOU WILL SEE 5 PENTAGON ATTACKS.');

'YOU WILL GET ONLY 5 SHOTS.');

-'MAXSCORE IS 45 IF YOU HIT THE');

'SMALLEST PENTAGON OF EACH ATTACK.');

' 19)8,7,..0 AS PENTAGONS ATTACK.)');

'USE APPLE GAME PADDLE 0. ');

WRITELNjWRITELN;

• PRESS RETURN THEN R FOR');

A NEW GAME. GOOD LUCK!');

PROCEDURE MISS;

VAR TIME: INTEGER;

BEGIN

TEXTMODEjWRITELN;WRITELN;

WRITELN; WRITELN;WRITELN;

YOU MISSED !');

ONLY ONE SHOT PER ATTACK.')*

BETTER LUCK NEXT TIME.');

WRITELNC

WRITELN;

WRITELN(

WRITELN<

WRITELN;

WRITELNC PRESS BUTTON TO CONTINUE.');

WRITELN; WRITELN;WRITELN;

WRITELN; WRITELN;WRITELN;

FDR TIME:= 1 TO BOO DO

BEGIN END; UWAIT BUTTON RELEASE*)
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Fun With 
Apple and 
Pascal 
Gene A Mauney 
Green sbo ro, NC 
While using Kenn eth Bowles' excellent textbook , 
Problem Solving Using PASCAL, to self teach 
Pascal , it occurred to me to write this game program 
and make learnin g Pascal even morc excitin g . Since 
completing this writing I have discovered that 
Bowles ' 1980 book, Beginner's Guide for the 
USDA Pascal System, would have helped and I am 
sure will be helpful with my next Pascal ventures. 

I tried to use as many of the Apple-Pascal 
graphics functions as feasibl e in order to ga in ex
perience with these and of course depended on the 
Apple Pascal Reference Manual for thi s. From 
TURTLEGRAPHICS used are: MOVE, 
MOVETO, TURN , TURNTO, GRAFMODE , 
TEXTMODE , VIEWPORT, FILLSCREEN, 
TURTLEX, TURTLEY, WCHAR, and CHAR
TYPE. And from APPLESTUFF the RANDOM , 
PADDLE, BUTTON , and NOTE functions. 

M y plan was to use as much as would fit in with 
my sLUdy of the beginning lessons in Bowles' text
book along with developing a program for a game 
suggested to me by Peter Hildebrandt , to whom goes 
my appreciation . Al so thanks to Bill Stanley for hi s 
helpfulness . In these beginnings I found th at it would 
have been very helpful to have had some real Apple
Pascal programs for examples. So my hope is that 
this real program will be helpful for those readers 
who are beginners as 1. No claim s are made as to the 
most efficient methods for programmin g and I am 
sure that others will be able to find improvements. I 
will be happy to hear from anyone who has com
ment s and suggestions. I hope programmers and 
players will enjoy it. 

The Program 
BEGIN(*MAIN ' ) first draws the Pentagon War 
Games frame using the T U RTLE, then proceeds to 

the MOVEPENT PROCED URE. The program 
switches back and forth between MOVEPE NT and 
IFPADDLE. MOVEPENT crea tes the pentagons 
beginning at a random start point (AX,A Y) with 
SIDE ~ 1, and moving from there in random ways 
increasing by SIDE + 3 ( ' NOTE6' ) each time 
for nine times . Here is a pl ace to change the dif
fi cult y level for the player if yo u wish. NINE counts 
the times through to know when nine pentagons 
have been formed and also to know the score 

for adding up totals . IFPADDLE accesses the paddle 
position and moves the gun. At two places ( ' NOTE 
4' ) the TURTLEGRAPHICS procedure, C HAR
TYPE(6) , is used to turn off th e prev ious pos ition of 
the gun a nd bull ets by XORing the image. C HR(II) 
is the up arrow used for gun a nd bull et. If BUT
TON(O) is pushed so is TRUE, the IFBUTTON 
PROCEDURE produces the four bullets with sound 
each. Hit or miss is determined ('NOTE 5') by 
using th e las t value of X , the 'lower left corn er of the 
pentagon and the last value of SIDE along with the 
paddle position . If a hit is made, NI NE, SCORE 
and TSCORE are added up, destruction of the pen
tagon is shown along with sound ('NOTE 3') , and 
the message shown. The TURTLEX and Y func
tions are used ('NOTE 2') to determine th e X ,Y 
value of the pentagon corner for the destruction pic
LUre and 20 lines are used here. The procedure 
FILLSCREEN is used ('NOTE I') to erase th e last 
pentagon just before the destruction image . Finall y, 
aft er fi ve pentagon attacks, the cnd message is shown 
along with the total score. 

PROGRAM PENTAWAR; 
USES TURTLEGRAPHICS, APPLESTUFFj 
VAR SCORE,TSCORE,X,Y, 

NINE, SIDE, PENTA: INTEGER; 

PROCEDURE THEEND, 
BEGIN ' 

TE XTMODE;WRITELN;WRITELN; 
WRITELN(~* * * PENTAGON WARS * * * .); 
WRITELN,WRITELN, 
WRITELN"(' YOUR TOTAL SCORE IS " TSCORE); 
WRITELN;WRITELN;WRITELNj 
WRIl'ELN("OIRECTIONS: ')j 

WRITELN('yOU WILL SEE 5 PENTAGON ATTACKS.'); 
WRITELN('YOU WILL GET ONLY 5 SHOTS. ') ; 
WRITELN( ' MAXSCORE IS 45 IF YOU HIT THE'); 
WRITEU,!('SMALLEST PENTAGON OF 'EACH ATTACK_'); 
WRITELN(' (9,8,7, .. 0 AS PENTAGONS ATTACK . )'); 
WRITELN t' USE APPLE GAME PADDLE 0_ ' ) ; , 
WRITELN;WRITELNjWRITELNj 
WRITELN(" PRESS RETURN THEN R FOR' ); 
WRITELN; 
WRITELN(' A NEW GAME. GOOD LUCK! '); 
WRITELNI 

END; 

PROCEDURE MISS; 
VAR TIME, INTEGER; 
BEGIN 

TEXTMODE;WRITELN;WRITELN; 
WRITELNj WRITELN;WRITELN; 
WRITELN (" YOU MISSED !') ; 
WRIT ELN; 
WRITELN(' ONLY ONE SHOT PER ATTACK_' ), 
WRITELN (' BETTER LUCK NEXT TIME. ' ) ; . 
WRITELN; 
WRITELNt' PRESS BUTTON TO CONT INUE _') ; 
WRITELNj WRITELN;WRITELN; 
WRITELN; WRITELNjWRITELNj 
FOR TIME:~ 1 TO 800 DO 
BEGIN END; (>WAIT BUTTON RELEASE» 
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REPEAT NINE:= 0

UNTIL BUTTON<0);

FOR TIME:= 1 TO 200 DO

BESIN END;

END;

UWAIT AGAIN*)

Apple Monitor Extender

PROCEDURE HIT;

VAR HITS,LENGTH,ANGLE,

TX,TY,PITCH,DUR,TIME: INTEGER;

BEGIN

SCORE:= NINE + 1;

TSCORE:= TSCORE + SCORE;

VIEWPORT(2,277,90,1B0);

FILLSCREEN(BLACK); UNOTE 1*)

VIEWPORT<0,279,0, 191) ;

MOVETO < X,Y) ; TURNTO(90)f

LENGTH:=21; ANGLE:=120;

DUR:=1; PITCH:=40;

FOR HITS:= 1 TO 20 DO UNOTE 2*>

BEBIN

PENCOLOR(WHITE);

NOVE(LENGTH)5

TX:=TURTLEX; TY:=TURTLEY;

PENCOLOR(BLACK);

TURN(180); MOVE(LENGTH);

r-iavETO(TX.TY) ;

TURN(ANGLE);

LENGTH:=LENGTH-1; ANGLE:=AN6LE-2;

NOTE(PITCH,DUR); PITCH:=PlTCH-2;

END; UNOTE 3*)

TEXTMQDE;

WR1 lELN(WRITELN|iWRITELN;WRITELN;

WRITELNi' A HIT ! ! ! ' ) ;

WRITELN;WR1TELN;

WRITELNC SCORE IS ', SCORE);

WRITELN;WRITELN;

WRITELNi' PRESS BUTTON TO CONTINUE.')

WRITELN;WRITELN;

WRITELN;WRITELN;WRITELN;WRITELN;

FOR TIME:= 1 TO 800 DO

BEGIN END; UWA1T BUTTON RELEASE*)

REPEAT NINE:= 0

UNTIL BUTTON(0);

FOR TIME:= 1 TO 200 CD

BEGIN END; UWAIT AGAIN*)

END;

PROCEDURE IFPUTTON;

VAR PX,BUL,TWO,PITCH,DUR:

BEGIN

PX:= <PADDLE(0>+19);

MDVET0(PX,20) ;

FOR PITCH:= 40 TO 50 DD

BEGIN

DUR:=1; NOTE(PITCH,DUR);

END:

FDR BUL:= 1 TO 4 DO

BEG IN

TURNTO(90);

MOVE(20);

FOR TWO:= 1 TO 2 DO

BEE IN

CHARTYPE<6) ;

WCHAR(CHR(1U ) ;

TURNTO(180);

MDVE<7);

END;

END;

IF (PX > X) AND (PX <

THEN BEGIN HIT;

END

ELSE BEGIN MISS;

END;

END;

INTEGER;

APPLE II 16K, CASSETTE
This utility program works in complete harmony with the Apple

monitor to extend your computer's capability and help you use

the full power ot machine language programming.

Screen display shows memory in HEX, ASCII or BINARY. Move

data anywhere In memory without regard to direction or overlap

ping and read or write any sector on disk. Insertions may be in
HEX or ASCII so you can easily format high speed text displays

without conversions.

Study,, modify or disassemble any program, complete with

labels. Several programs may be combined, and the entire

disassembled text file stored on disk/tape for later assembly.

The slow listing feature steps through listings with ease.

Copyright 1980 Glenn R. Sogge, All Rights Reserved.

1 rnMDi itpp 615 AcadernyDrivo
1™"^*!°*, Northbrook. IL 60062
iPRUDUCTS 312^64-5060

Computer House Division

PROGRAMS FOR COMMODORE AND APPLE

Legal accounting Demo $15.00

Legal accounting Program 995.00

Machine Part Quote Demo 15.00

Machine Part Quote Program 325.00

Mailing/phone list 80.00

Political Mail/phone list 130.00

Beams, structural 115.00

Trig/Circle Tangent 110.00

Spur Gears 35.00

Bolt Circles 25.00

Filament Wound TAnks 125.00

Scrunch 25.00
i ;

*4 BULLETS*)

(*TURN UP*)

UNOTE 4*)

(X+SIDE))

UNOTE 5*)

PROGRAMS FOR COMMODORE

A/P, AIR, Job Cost & Job Est.

Inventory

Financial

Real Estate Listings

Check Writer

File Editing Tools (FET)

Screen Dump/Repeat

Docu-Print

Scrunch

Sof-Bkup

Sorter(Mach. Language)

Trace-Print

Vari-Print

ONLY

370.00

175.00

265.00

25.00

65.00

35.00

20.00

25.00

40.00

35.00

25.00

25.00

ASK FOR CATALOG #80-C2 Dealers Wanted

Computer House Div. 1407 Clinton Road
Jackson, Michigan 49202 (517) 782-2132

Morch. 1981. Issue 10. 

REPEAT NINE:= 0 
UNTIL BUTTON(O ) ; 

FOR TIME:= 1 TO 200 DO 
BEGIN END; (*WAIT AGAIN*) 

END; 

PROCEDURE HIT; 
VAR HITS,LENGTH,ANGLE, 

TX ,TY,P I TCH,DUR,TIME : INTEGER; 
BEGIN 

S CORE:= NINE + 1 ; 
TSCORE : = TSCORE + SCORE; 
VI EWPORT(2, 2 77,90,180); 
FILLSCREEN(BLACK ) ; (*NOTE U) 

VIEWPORT(O,279,0 , 191 ) ; 
MOVETO (X ,Y ) j TURNTO (90 )~ 

LENGTH: =21; ANGLE: = 12(1; 
DUR:=l; PITCH: =4 0 j 
FOR HITS:= 1 TO 20 DO (*NOTE 2*) 

END; 

BEGIN 
PENC OLOR( WHI TE); 
MOVE (LENGTH ) j 

TX:=TURTLEX ; TY : =TURTLEY j 
PENCOLOR (BLACK) ; 
TURN ( 180) ; MOVE ( LENGTH ) j 
MOVETO (TX, TY) ; 
TURN (ANGLE ) ; 
LENGTH : =LENGTH-l; ANGLE : =ANGLE-2j 
NOTE ( PITCH,DUR)j PITCH :=PI TCH-2; 

END; (*NOTE 3 * ) 
TE XTMODE ; 
WRI TELNS WR I TELN; WR I TELN; IJ.JRITELN; 
WRITELN\? A HIT ! ~ ! ') j 

WRI TELN;WRITELN; 
WRITELN e SCORE IS >, SCORE ) ; 
WRITELN;WRITELN ; 
WRITELN ( ' PRESS BUTTON TO CONTINUE. ' ); 
WRITELNjWRITELN; 
WRITELN;WRI TELN;WRITELN;WRITELN; 
FOR TIME : = 1 TO 800 DO 
BEG IN END; (*WAIT BUTTON RELEASE*) 

REPEAT NINE : = 0 
UNTIL BUTTON(O) ; 

FOR TIME : = 1 TO 2 00 DO 
BEGIN END; (*WAIT AGAIN* ) 

PROCEDURE IFBUTTON j 
~AR PX,BUL . TWD,PITCH,DUR: INTEGER; 
BEGIN 

PX := (PADDLE (O) +1 9) ; 
MOVETO( PX , 20) j 

FOR P I TCH : = 4(1 TO 50 DO 
BEGI N 

OUR : =1; 
END; 

NOTE (PI TCH,DUR ) ; 

FOR BUL:= 1 TO 4 DO 

END: 

BEG I N 
TURNTO (9 0) ; (*TURN UP *) 
MOVE(20 ) ; 
FOR TWD:= 1 TO 2 DO 

BEGIN 
CHARTYPE (6) ; (*NOTE 4 * ) 
WCHAR (CHR ( 11 ) ) ; 
TURNTO ( 18 0 ) ; 
MOVE ( 7 ) ; 

ENO; 
END; 
IF (PX > X) AND (PX < (X +S IDE » 

THEN BEGIN HIT : 
END 
ELSE BEGIN MISS; 
END; 
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Computer House Division 
PROGRAMS FOR COMMODORE AND APPLE 
Legal accounting Demo 
Legal account ing Program 
Machine Part Qu ote Demo 
Machine Part Quote Prog ram 
Mailing/phone list 
Political Mail/phone li st 
Beams, structural 
Trig/Circle Tangent 
Spur Gears 
Bolt Circles 
Filament Wound TAnk s 
Scrunch 

PROGRAMS FOR COMMODORE ONLY 

$15.00 
995.00 

15.00 
325.00 
80.00 

130.00 
1 1 5.00 
1 10.00 
35.00 
25.00 

1 25.00 
25.00 

A/P, A/R, Job Cost & Job Est. 370.00 
Inventory 95.00 
Financial 175.00 
Real Estate Listings 265.00 
Check Writer 25.00 
Fi le Editing Tools (FET) 65.00 
Screen Dump/Repeat 35.00 
Docu·Print 20.00 
Scru nch 25.00 
Sof·Bkup 40.00 
Sorter (Mach. Language) 35.00 
Trace·Print 25.00 
Vari·Print 25.00 

ASK FOR CATALOG #80·C2 Dealers Wanted 
Computer House Div. 1407 Clinton Road 
Jackson , Michigan 49202 (5 17) 782·2132 
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PROCEDURE IFPADDLE;

VAR TIME: INTEGER;

BEGIN

PENCOLORtBLACK);

MOVETQC <PADDLE(0>+19),20):

FOR TIME:= 1 TO B DD <*TIME*>

BEGIN (*ADJU5T*)

CHARTYPE(A)%

WCHAR(CHR< 11M ; (*NOTE 4*)

TURNTOdSO) ;

MOVE (7);

END;

IF BUTTON(0) THEN

BEGIN

IFBUTTQN;

END;

END;

PROCEDURE MOVEPENT;

VAR DRAWjEACHONE,

AX,BX,CX,NX,AY,BY: INTEGER;

BEGIN

REPEAT

PENTA:= PENTA+1; SCORE:= 0;

NINE:= 9; SIDE:= 1; BY:= 1| NX:= 1;

AX:= 40+RANDOM MOD(200);

AY:= 166;

PENCOLOR(BLACK);

MQVETCHAX, AY) ;

WHILE NINE > O DO

BEGIN

VIEWPORT!I,278,90,ISO);

FILLSCRF.EN (BLACK) ; UCLEAR SCREEN*)

VIEWPORT (0,279,0,ISO);

6RAFM0DE;

BX:= RANDOM M0D(6+NX);

CX:= RANDOM MUD(6+NX);

BX:=BX-C>; BY:=BY+8j[ NX:=NX+4;

x:=ax-bx: y:=ay~by;

side:= side+3;< (*note 6*)

nine:= nine-is

PENCOLORtCLACK) •,

NOVETOO.Y) ; TURNT0<0) ;

PENCOLOR<WHITE) ;

TO 5 DO

(* PENTAGON START*)

(*9 PENTAGONS EACH*)

FOR EACHf_iNE:= 1

BEBJN

MOVE(SIDE);

TURN(77)j

END;

IFPADDLE:

END;

UNTIL PENTA = 5;

FHEEND;

END;

BEGIN

INITTURTLE;

MOVETOtOjO) ;

PENCOLOR(WHITE) :

MOVETO(279,0) ;

M0VET0<279,191) ;

MQVET0(O,191) ;

MOVET0(0,0) ;

rENCOLOR(BLf.CK) ;

RANDOMIZE;

PENTA:= 0; TSCORE

MOVEPENT;

READLN;

END.

(*5 SIDES*)

(•PENTAGON ANGLE*)

(*AT END OF GAME*)

t*MAIN*)

(*DRAW THE FRAME*)

= O;

(*WAIT FOR <RTN>*)

OUR NEW PROGRAM PACKAGE

FOR THE APPLE II

LOOKS TERRIFIC

SO DOES THE PRICE

Can 25 quality Apple programs cost a mere

$24.95?

We have a lot lo gain by almost losing our shirts. Because

we are a new and growing company, we need your business

to build our business.

APPLE SACK I Twenty-five Applesoft programs with

everything from hi-res graphics to adventures Programs

include 5 business, 5 utility, 10 games and 5 home

programs.

APPLE SACK II - TV TRIVIA - Hundreds of questions

about your old favorite TV shows from the 5O'sandthe6O's.

Extra points given for super stumpers. Will tingle your

memory cells. (Integer Basic)

APPLE SACK III — ADVENTURES — 8 Adventures for

excitement in your life Travel to far away places, thru space,

into caves, explore dungeons and fight for your life.

EACH PACK IS ONLY S24.95 AND INCLUDES

SHIPPING GET ALLTHREEPACKAGES FOR S49.95.

It's not that our program packages for the Apple are so

cheap. It's just that the other companies are so expensive.

ORDER YOUR SACK TODAY FROM .

COMPUTERMAT

Box 1664C

Lake Havasu City. Arizona 8G403

(602)855-3357

FOR APPLE 2
& APPLE 2 Plus

A real time high resolution, graphics game with super sound effects.

Features three different skill levels - Novice-for beginners,
Average-"Arcade" difficulty and Expert-where the asteroids are at
tracted Jo your ship. Has true momentum movements & special
design your own asteroid belt option! (NOTE: previous "Asteroids"
owners - send in your original tape or disk [with $3 postage and
handling] for upgrade to Planetoids.

|Formerly "ASTEROID1 a T M of Atar

Apple 2 - 32K tape
041-0015 $14.95

Apple 2 - 32K disk
042-0015 $19.95

NOW AVAILADLE FROM
YOUR LOCAL COMPUTER
STORE OR SEND TO A.L

SEND FOR YOUR FREE CATALOG

O Copyright 1980

LONGWOOD (LA 32750

ISTI RN-M ION A I.

A DIVISION OF SCOTT ADAMS. INC

i 30SI 862- 6917

DEALER INQUIRIES INVITED

70 

PROCEDURE IFPADDLE, 
VA R TIME: INTEGER ; 
BEG IN 

PENCOLOR(8LACK); 
MDVETO«PADDLE(O)+19 ),20); 
FOR T IME,= 1 TO 8 DO (* TIME') 
BEGIN (.ADJUST.) 

CHARTVPE(6); 
WCHAR (CHR ( 11) ) ; 
TURN TO (180) ; 
MOVE (7), 

END; 
IF BUTTON(O) THEN 
BEGIN 

IFBUTTON; 
EN D; 

END; 

PROCEDURE MOV EPENT; 
VAR DRAW,EACHONE, 

AX~BX,CX~NX,AY~BY: 
BEGIN 

REPEAT 
PENTA := PENTA+lj SCORE:= 0 ; 

INTEGER; 

NINE:= 9; S IDE:= 1; BY:= 1; NX:= 1 ; 
AX : = 40+RANDOM MOOe2!)O); 
AY:= 166; 
PENCoLoR (BLACK); 
MDVETO(AX,AY); (* PENTAGON START*) 
WHILE NINE .~ 0 DO (*9 PENTAGONS EACH*) 
BEGIN 

VIEWPORT ( 1,278,90,180); 
F ILLSCREEN (BLACK I ; (*CLEAR SCREEN* ) 
VI EWPORT (0, 279,0, 180); 
GRAFMoDE, 
BX, = RANDOM MoD(6+NX), 
ex := RANDOM MbO(6+NX); 
BX:=BX-C> ; BY :=BV+8; NX : =NX +4; 
X ;=AX-BX~ Y:=AY-BY; 
S I DE:= 5 1DE+3;, '*NOTE 6*' 
NINE:= NI NE-1; 
PENCOLOR(8LACK); 
MDVETQ( A , V) ; TURNTO ( O); 
PE NCClLOR ( t..JH I TE) ; 
FOR EACHrJNE , = 1 TO 5 DO 
BEGJN 

MDVE ( S I DE) ; 
TURN (72 ); 

END; 
IFPADDLE, 

END; 
UNTIL PENTA 
rHEEND~ 

END ; 

BEGIN 
INITTURTLE ; 

5; 

MoVETo (0, 0 ) ; 
PENCoLoR(WHITE); 
MO') ETO (279,0) ; 
MDVETO ( 279,191); 
MOVETO (0 ,1 91) ; 
MOVETO (0, 0) ; 
rE NCOLOR (BU~CK ) ; 
RAND OMI ZE, 

(.PENTAGON ANGLE') 

(.AT END OF GAME.) 

"MAINO) 

(. DRAW THE FRAME') 

PENTA : = 0; TSCORE:= 0; 
MoVEPENT, 
READLN; (*WArT FOR ( RTN )f ) 

END. 
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OUR NEW PROGRAM PACKAG E 
FOR THE APPLE II 
LOOKS TERRIFIC 

SO DOES THE PRICE 

Can 25 quali ty Apple programs cost a mere 
S24.95? 

We have a lot to gain by almost losing our shirts . Because 
we are a new and growing company, we need your busi ness 
to build our busi ness. 

APPLE SACK I - Twenty·five Appleso ft progra ms w ith 
everything from hi -res graphics to adventu res, Programs 
include 5 business, 5 ut il ity, 10 games and 5 home 
programs. 

APPLE SACK 11 - TV TRIVIA - Hundreds of questions 
abou t your old favorite TV shows from the 50 's and the 60's. 
Ex tra points given for super stumpers. Will tingle your 
memory ce ll s. (Integer Basic) 

APPLE SACK 111 - ADVENTURES - 8 Adventures for 
exci tement in your l ife . Travel to far away places, thru space, 
into caves, exp lore dungeons and fight for your life. 

EACH PAC K IS ONLY $24 .95 AND INCLUDES 
SHIPPING - GET ALL THREE PACKAGES FOR $49 .95 . 

It 's not that our program packages for the Apple are so 
cheap. It 's just that the other compa nies are so expensive. 

ORDER YOUR SACK TODAY FROM . 

CoMPUTERMAT 
Box 1664C 

Lake Havasu Ci ty, Arizona 86403 
16D2) 855 -3357 

A real time high resolution , graphics game with super sound effects. 
Features three different skill levels - NOVice- for beginners, 
Average-"Arcade" difficulty and Expert-where the asteroids are at
tracted to your ship. Has true momentum movements & special 
design your own asteroid belt option! (NOTE: previous "Asteroids" 
owners - send in your original tape or disk (with $3 postage and 
handling] for upgrade to Planetoids . 

Apple 2 - 32K tape 
041·0015 $14.95 

Apple 2 - 32K disk 
042·0015 $19.95 

lOW mlUllE FROM 
YOUR lOCIl COMPUTER 
STORE OR SEID TO A.I. 

RID FOR YOUR FREE CAmOB 
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Flipping

Your Disk
M. G. Sieg

If you own an APPLE DISK II, you can double the

storage capacity of a single mini-floppy at virtually

no cost. The only things you need are at least two

floppies, a hand held hole punch, and a colored pen

cil that will show on black.

The trick is simple, make your single sided flop

py into a dual sided "flipped" floppy.

First, let's get acquainted with the anatomy of a

floppy disk. Externally there is a black jacket with

several holes cut into it. The inside of the jacket is

lined with a white fabric which can only be seen by

prying the jacket apart a bit at the center hole.

Through the holes, the rust colored disk can be seen.

The rust color is a coating on a mylar surface en

abling the drive to read and record information much

the same as the tape for your cassette recorder.

The hole in the center of the jacket is the hub

hole. This permits the disk drive motor to engage the

disk and spin it. The long wide slot just below the

hub hole is called the head access slot. It permits the

read/write head and the pressure pad to access the

spinning disk. IMPORTANT: Avoid touching the

disk surface through this slot. Fingerprints on the

recording surface in this area can cause I/O errors.

Just to the right of the hub hole is a small hole

through which the disk surface can be seen at times

or, at other times, a hole completely through the

other side of the jacket appears. This is the timing

hole. Finally, in the upper right corner (if you con

sider the head access slot the bottom) of the jacket,

there is a rectangular slot. This is the write protect

notch. When the floppy is inserted into the drive, a

mechanical switch can slip into this notch signalling

the drive that it is OK to write on this disk. If the

notch is not present or is covered with a piece of tape

the disk is "write protected" thereby preventing the

APPLE from writing anything on this disk — even

the initialization information.

By duplicating this write protect notch at the

same position on the left side of the jacket, the disk

can be turned over and the DISK II may write on

the "flip" side. The APPLE DISK is different than

most other drives because it ignores the timing hole,

using the motor and 'soft' timing techniques instead.

If you follow these instructions carefully, a good

90% of major brand mini-floppies can be turned into

"flipped" floppies. Place two disks in front of you

face up on a very clean surface. Once again you are

cautioned not to touch the recording surface through

the head access slot. Take one of the disks and place

it flipped over on top of the other, such that the head

access slots are at the bottom. Align them both exact

ly and, with a light colored pencil, make a mark on

the bottom disk along the inside edge of the flipped

floppy's write protect notch. With a standard hole

puncher, punch a half hole (i.e. no further into the

jacket than your pencil mark) completely through

both sides of the jacket at your pencil mark. This

half hole is now the write protect notch for the flip

side. The fact that this hole is round is of no conse

quence, since the only thing of importance is that the

mechanical switch inside your drive can drop into a

notch of some type.

Test your "flipped" floppy by inserting it into

the drive (flipped side up naturally) and doing the

normal INIT procedure. If you get several groans

from your drive followed by an I/O ERROR, you

may not have your notch deep enough or you may

have run into one of the 10% or so disks that have

flaws in the flipped surface. If you suspect your notch

may not be deep enough, very carefully cut away a

little more of the jacket. You must be careful not to

cut into the disk surface, for that may ruin the disk

completely. Assuming you have reasonable quality

disks, the flipped surface having a flaw will be a rare

problem but has no solution. If you should be

unlucky enough to have this occur first time out,

don't be discouraged; try another disk.

These flipped floppies may now be used exactly

as you use all the normal disks in your collection.

YOUR NEW

WRITE PROTECT

NOTCH

WRITE PROTECT

) NOTCH [

( HUB \
I HOLE 1
\ /o TIMING

V y u HOLE

HEAD

ACCESS

SLOT

This is what your flipped floppy should look like after fol

lowing the procedures.

Editor's Note: While we've printed this article as a reader service, you

should be well aware of the risks involved. Disks madejar single sided use

may contain flaws on the reverse side. We can 'I vouch for the author's

10% Jigure. In essence, try this at your risk! RCL
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Designing

Your Own

Atari

Character

Sets

Oaig Patchett
Gfeem/ich, CT
If you want to draw boxes, or design a card game,

then Atari's graphics characters are terrific. But what

if you're writing an outer-space game or a music

program? Wouldn't you prefer a rocket ship or a

musical note to a vertical line? This article will ex

plain not only how to change Atari's graphics

characters to whatever you desire, but also how to

change any Atari character at all, from letters to

numbers to punctuation.

What does a character really look like?

An Atari character, as you may already know, is

made up of a bunch of small dots grouped close

together. A total of 64 dots, arranged in an eight-by-

eight square, can be used to make one character. An

Atari "4", for example, really looks like this:

Here, the squares colored in represent the dots that

are used. Notice that the outside squares are not

used. If they were, then the characters would touch

each other when printed side by side, and would be

difficult to read. Graphics characters can be made to

touch, however, since side by side they could be

made to look like one large, continuous character.

How does the Atari know which dots to use

for each character?

Somewhere in memory the Atari has a list of which

dots are used for each character. Before we find out

where this list is, let's see how the Atari represents

each character in the list.

0

I

z

3

4

5

6

7

32 16 8 4 Z 1

The Atari remembers each character as eight

numbers, each representing a row of eight dots.

These rows I have numbered above from 0 to 7.

Row 0 is always the first number, row 7 the last.

The Atari changes each row of dots into a number

from 0 to 255 in the following way. Each dot in the

row is assigned a multiple of two (fron 1 to 128) as

its value, as shown above. To get the number for a

given row, just add up the values of the dots used in

that row. For example, let's look at the "4". The

first number will be 12, since dots 4 and 8 are being

used in row 1 (4 +8 = 12). The third number will be

28, since dots 4, 8, and 16 are being used in row 2

(4 +8 + 16 = 28), and so on down to row 7, which

will be 0, since no dots are being used. Before going

on, make sure you understand how to get the follow

ing eight numbers as representing the number "4":

0, 12, 28, 60, 108, 126, 12, 0.

Where does the Atari store the list?

Since there are a total of 128 Atari characters, not

counting reverse characters (see Appendix C:

ATASCII Character Set, in the BASIC Reference
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Finally! The ultimate goal in microcomputer hardware, achieved.

A joystick with°such remarkable realizm and control that even the thought of other joysticks virtually vanish.

Le Stick was born from s design used in airforce test programs. Inside are motion detectors which will

manuever your sights in any direction you want with simple one handed movements. The large red push button

on top provides a quick and accurate firing mechanism for better response time.

From star raiders to graphic draw programs — Le Stick

eliminates all the frustrations you experience with the^

conventional two handed joysticks or keyboards.

The joystick of the future. See and test it at ^
your Datasoft™ dealer today, or contact ^

us for more information. -^

Atari Le Stick $39.95

Pat soft In
^^ COMPUTER SOFTWARE

16606 Schoenborn Street • Sepulveda, California 91343

(213) 894-9154

Atari Character Generator

This new program for the Atari Computer enables you to create

high resolution graphics in the text moije. Redefines a character

set virtually any way you want. Ready for whatever language or

graphics set you can devise — from ancient Japanese to Modern

Russian. (Diskette) $19.95 / (Cassette) $15.95.

Atari Mailing List
Business application software for the Atari Computer. A versa

tile disc based system. An efficient micro format equal to those

used for many large computers. Sorts by Zip Codes, Names, and

stores special data for your personal use. (Diskette) S24.95.
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Manual), the list will contain 1024 numbers (8

numbers per character X 128 characters = 1024

numbers), Look at Appendix D: Atari 400/800

Memory Map in the BASIC Reference Manual.

This simply describes what some of the different

memory locations are used for. We're interested in

the first locations, containing the "Operating System

ROM." The Operating System is just a program

that tells the Atari how to do everything it can do in

the "Memo Pad" mode, simple things such as put

ting a character on the screen when a key is pressed,

etc. ROM means that the program will always be in

the computer's memory, even when the computer is

turned off, and can never be changed by the pro

grammer (that's you). Unfortunately, the first 1024

locations in the Operating System ROM (locations

57344 to 58367) contain the list of numbers we are

interested in. In order to change the characters we

are going to have to change the list, which ROM

won't let us do. There's an easy way out, however,

and that's to move the list to a place where we can

change it.

Where do we move the list to?

We need a place where the list will be safe from us

accidentally changing it, but where we will be able to

change it when we want to. Looking at Appendix D

again, about halfway down the page is a box labeled

"RAMTOP". RAMTOP points to the last location

in user memory, the memory we have available for

our use. What if we were to change RAMTOP so

that it pointed 1024 locations before the end of user

memory? Then the Atari would think that user

memory ended at the new RAMTOP and would not

try to put anything in memory after that location.

We would still be able to use those locations

ourselves though. Let's flip over to Appendix I:

Memory Locations. If we look up decimal location

106, we see that it contains the value of RAMTOP.

So if we change location 106, we can trick the Atari

into staying away from our list. Before we do that,

however, let me point out that adding one to the

value in 106 actually adds 256 to RAMTOP. This is

because of something called "paging", which is too

complicated to explain here, and not really important

for what we're doing anyway. Just be aware that to

move RAMTOP back 1024 locations, we need to

subtract four (4x256 = 1024) from location 106. To

give us some extra space in case the Atari acciden

tally goes a little past RAMTOP, we'll subtract five

instead. We do this using POKE and PEEK as such

(finally some programming!):

10 POKE 106, PEEK (106)-5:GRAPHICS 0

The reason we use a GRAPHICS 0 right after

changing RAMTOP is because the Atari normally

stores screen data in the locations we'll be using for

the list (see Designing Your Own Atari Graphics

Modes in the Sept/Oct issue of COMPUTE). If we

don't use a GRAPHICS command to move that list

to a new location, the screen will do strange things

when we move the character list into place, which we

are now ready to do (yay!).

How do we move the list?

Moving the list is extremely simple; we just use a

FOR/NEXT loop and POKE the values from ROM

into their new locations. We first need to figure out

the value of the location of the first number in the

new list as such:

20 STARTLIST = (PEEK(106) + 1)*256

Remember, we subtracted an extra one from location

106 to be safe, so we have to add it back on to deter

mine the start of the list. Also don't forget that we

have to multiply the value in 106 by 256 because of

paging. Now let's move (!):

30? "HOLDON...":FOR MOVEME = 0 TO 1023:POKE

STARTLIST + MOVEME,PEEK(57344 + MOVEME):

NEXT MOVEME

All that's left now is to tell the Atari where the new

list is. We do this by changing the value in location

756, which points to the starting location of the

character set to be used (look at Appendix I). If you

look at location 756 at this stage (use PRINT

PEEK(756)), you'll see that it contains the value 224.

Again, because of paging, this really means 224 x

256, or 57344 (surprise!), the starting location of the

character set in ROM. So we go:

40 POKE 756.STARTLIST/256

A few words of warning about location 756.

Everytime you use the GRAPHICS command, the

Atari sets the value in location 756 back to 224. That

means that after each GRAPHICS command, you'll

have to execute the equivalent of line 40. No big

deal, but if you forget. . .

Let's change some characters!

Before we actually make any changes, let's look at

the order the characters are stored in the list. For

this we'll need Appendix C again (and you thought

you'd never use the Appendices!). Unfortunately,

Atari chose not to store the characters in memory ex

actly in the ATASCII order. Almost, but not exactly:

TYPE

uppercase,

numbers,

punctuation

graphics

characters

lowercase,

some

graphics

ATASCII

ORDER

32-95

0-31

96-127

MEMORY

ORDER

0-63

64-95

96-127

As you can see, all that Atari did was to move the

graphics characters between the uppercase and lower

case (they did this in order to be able to choose bet

ween uppercase and lowercase/graphics in modes one

and two). In the meantime, they made our job
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for what we 're doing anyway. Just be awa re that to 
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The reason we use a GRAPHICS 0 right after 
changing RAMTOP is because the Atari normally 
stores screen data in the locations we 'll be using for 
the list (see Designing Your Own Alari Graphics 
Modes in the Sept/O ct issue of COMPUTE). If we 
don't use a GRAPHICS command to move that list 

to a new location , the screen will do strange thin gs 
when we move the character list into place, whi ch we 
are now ready to do (yay!) . 

How do we move the list? 
Moving the li st is extremely simple; we just use a 
FOR/ N EXT loop and PO KE the values from RO M 
into their new locat ions. We first need to fi gu re out 
the value of the location of the first number in the 
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20 STARTLIST - (PEEK(106) + 1)'256 

R emember, we subtracted an extra o'ne from location 
106 to be safe, so we have to add it back on to deter
mine the start of the list. Al so don ' t forget that we 
have to multiply the value in 106 by 256 because of 
paging. Now let ' s move (!): 
30 ? " HOLD ON . .. " :FOR MOVEME - 0 TO 1023: POKE 
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All that 's left now is to tell the Ata ri where the new 
list is. We do this by changing the value in location 
756, which points to the sta rtin g location of the 
cha racter set to be used (look at Appendix I). If you 
look at location 756 at thi s stage (use PRINT 
PEEK(756)) , you'll see that it contains the value 224. 
Again , because of paging, this really means 224 x 
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Every time you use the G RAPHIC S co mmand, the 
Atari sets the value in location 756 back to 224. T hat 
means that after each G RAPHIC S command, you ' ll 
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Let's change some characters! 
Before we actuall y make any changes , let 's look at 
the order the characters are stored in the list. For 
this we' ll need Appendix C again (and you thought 
you 'd never use the Appendices!). U nfortu nately, 
Atari chose not to store the characters in memo ry ex~ 
actly in the AT ASCII order. Almost , but not exactly: 

TYPE ATASCII MEMO RY 
ORDER ORDE R 

uppercase , 
numbers, 32-95 0-63 
punctuation 

graphics 
characters 0-3 1 64-95 

lowercase , 
some 96-1 27 96- 127 
graphics 

As you can see, all th at Atari did was to move th e 
graphics characters between the uppercase and lower
case (they did this in order to be able to choose bet
ween uppercase and lowercase/graphics in modes o ne 
and two). In the meantime, they made our job 
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harder for us. In order to determine where a

character is stored in memory, we have to perform a

little mathematical wizardry on its ATASCII value.

In the following "formulas," keep in mind that each

character is represented by eight numbers, which is

why we multiply by eight:

ATASCII

VALUE (AV)

32-95

0-31

96-127

MEMORY LOCATION

(of first number)

(AV-32)'8 +STARTLIST

(AV + 64)'8 + STARTLIST

AV8 + STARTLIST

Of course, to get the location of the original

character (in ROM), we would add 57344 instead of

STARTLIST.

With these mathematical manipulations in

mind, let's try one of the original examples that I

mentioned. We'll change one of the graphics

characters, let's say -*CTRL*-T, to a musical note.

First, let's design our note:

16 8

0

1

z

■■
4

5

7

This may not look exactly like a note as is, but

because of the size of the dots, it will look fine when

printed on the screen, as we shall soon see. I'll leave

it up to you to check for yourself that the note

translates into the following eight numbers: 15, 12,

12, 124, 252, 252, 120, 0. We now want to replace

the eight numbers already in memory for

^CTRL^-T with these eight. ^CTRL^T has an

ATASCII value of 20 (see Appendix C), which fits in

the 0-31 category in the formula chart above. The

first thing to do, therefore, is to add 64 (20 + 64 = 84)

and multiply by eight (8x84 =672) to give us a value

of 672. So to change the ^CTRL^T character we

would have to change the eight numbers in memory

beginning with location 672 + - STARTLIST. We

make this change using a FOR/NEXT loop and

DATA statements as such:

50 FOR MOVEME = 0 TO 7:READ VALUE:POKE 672

+ STARTLIST + MOVEME,VALUE:NEXT MOVEME

60 DATA 15, 12, 12, 124, 252, 252, 120, 0

Now, after this has been RUN, whenever we use a

T, we will have a musical note. Try it!
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harder for us. In order to determine where a 
character is stored in memory , we have to perform a 
little mathematical wizardry on its AT ASCII value. 
In the following " formulas," keep in mind that each 
character is represented by eight numbers, which is 
why we multiply by eight : 

ATASCII 
VALUE (AV) 

MEMORY LOCATION 
(of first number) 

32·95 (AV·32)·S + STARTLIST 

0-3 1 (AV + 64)'S + STARTLIST 

96- 127 AV ' S + STARTLIST 

Of course, to get the location of the original 
character (in ROM), we would add 57344 instead of 
STARTLIST. 

With these mathematical manipulations in 
mind , let 's try one of the original examples that I 
mentioned . We ' ll change one of the graphics 
characters , let's say ..... CTRL ~T, to a mu sical note . 
First, let's design our note : 

IZ8 64- 3Z 16 5 4 2 I 

o I--+-+--+--' 
1 1--1--1--1--
2 

3 
4 

5 
o 
7~~L-~~~~~~ 

This may not look exactl y like a note as is , but 
because of the size of th e dots, it will look fine when 
printed on the screen, as we shall soon see. I'll leave 
it up to YO Ll to check for yourself that the note 
transl ates into the follow ing e ight numbers: 15, 12, 
12, 124,252 , 252, 120, O. We now want to replace 
the eight numbers already in memory for 
.... CTRL~T with these eight. .... CTRL~T has an 
ATASCII value of 20 (see Appendix C), which fi ts in 
the 0-31 catego ry in the formula chart above. The 
first thing to do , therefore, is to add 64 (20 + 64 = 84) 
and mult ipl y by eight (8x84 = 672) to give us a value 
of 672 . So to change the .... CTRL~T character we 
would have to change the eight numbers in memory 
beginning with location 672 + - STARTLIST. We 
make this change using a FOR/ NEXT loop and 
DATA stat ements as such: 
50 FOR MOVEME = 0 TO 7:READ VALUE:POKE 672 
+ STARTLIST + MOVEME ,VALUE:NEXT MOVEME 

60 DATA 15, 12, 12 , 124,252,25 2, 120, 0 

Now, after th is has been RUN , whenever we use a 
.... CTRL~T, we will have a musical note. Try it! 
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As an informal kind of self-test, make sure you

understand the following two lines. Try and work out

which character they will change, and what the new

character will look like, before you actually RUN

them (with the rest of the program of course):

70 FOR MOVEME = 0 TO 7:READ VALUE:POKE 776

+ STARTLIST + MOVEME,VALUE:NEXT MOVEME

80 DATA 0, 0, 60, 102, 102, 102, 63, 0

As you can see, lines 50 and 70 are very much alike

except for the initial value added to STARTLIST.

This should light up a sign in your brain saying

"SUBROUTINE!" If you have more than one or

two characters to be redesigned, you should use a

subroutine to save memory.

A few details and programming hints.

• In graphics modes one and two, to use lower

case and graphics characters with your new

character set, POKE 756 with STARLIST /256

+ 2. To go back to uppercase, etc., POKE 756

with STARTLIST/256.

• If you press the RESET button, the Atari will

change the value of location 106 and put the

display list back in place of your character set.

Under such circumstances it is necessary to run

the program over again in order to get your

character set back again.

• If a character is too complicated to put in an

eight by eight box, then use more than one box

(and therefore more than one character), and

combine them in a string. For example, using

the Atari's regular graphics characters:

DIM BOX$(7):BOX$ =« (see below) ":PRINT BOX$

Type BOXS as ^CTRL^Q, ^CTRL^E,

Bonus: Four Colors In Graphics Mode O!

It is possible to define a character to be one of three

different colors (4=3 + background). The only

drawback is that once you have defined the letter

"A" to be orange, for example, all "A"'s will be

orange, not just the ones you would like to be.

How do we define the color of a character? It's

really quite simple. Just as in graphics mode eight, a

dot in an even numbered column will be a different

color than a dot in an odd numbered column. Two

dots side-by-side will produce yet another color. This

is why an Atari "4" (and all other Atari characters)

and my musical note have vertical lines that are two

dots wide, compared to the horizontal lines that are

only one dot wide (or thick if you prefer). If the ver

tical lines were only one dot wide, they would be a

different color than the horizontal ones, unless the

horizontal lines alternated one dot on and one dot

off. Confused? Don't worry, just substitute the

following variations of the musical note for the data

in the sample program and see what they look like:

SOFTWARE

FOR
ATARI

HOME MANAGEMENT
FILEIT by Jerry White. A Database System. Use this no-nonsense elec

tronic cataloguing system to create, add. delete, edit, print, store and

sort different kinds of custom files. For every need around your home.

Disk Package runs on 24K and up. $29.95 disk only.

PROGRAMMING AIDS
BASIC RENUMBER by Fernando Herrera. Change lines, references,

even variables!! Includes BCD converter and BASIC PROGRAM

DECODER. $14.95 cassette; $19.95 disk.

CHALLENGE & FUN
SPACE CHASE by Fernando Herrera. Conquer the Galaxy... if you
ciir. escape the deadly chase ol the patrol fleet. 4 levels.

TIME BOMB by Fernando Herrera. Beat the clock in a Mine Field. 5

levels — any number of players — scoreboard lists top players.
MINDTRACE by Lee Jacknow. If you like Simon you will love this

challenge.. .a real test for your memory.

DOTS-N-BOXES by Lee Jacknow. You played it as a kid... it's better

on a compu;er.

Buy 1 game for $9.95 cassette; $14.95 disk

Buy 2 games for $14.95 cassette; $19.95 disk

Get all 4 games. ..$24.95 cassette; $29.95 disk

EDUCATIONAL
MY FIRST ALPHABET by Fernando Herrera. Before you send

your kid to school he or she will know all the letters, numbers,

musical tunes, animals. ..even typing and hew to run a

program!! Program allows parents to use built-in drawings or to

design their own. $29.95 disk only.

SEND CHECK OR MONEY ORDER TO:

SWIFTY SOFTWARE, INC.
P.O. BOX 641

MELVILLE, N.Y. 11747

Atari :s a trademark of Atari. Inc. • N.Y. RESIDENTS ADD T i 5ALES TAX

rtV

Software for the Atarit

__SPELLBOGND__

An extremely versatile, user ori

ented program for any grade

Icvul Can be used with existing

ddtii DdStf. user created data, or

additional data cassettes.

It feature5:

• Learning level- holds a word

on the screen for you to study.

• Test level - flashes the word on

the screen for you to spell.

Comes with a data base of the

most frequently misspelled

words

• Create your own data base.

Store the words on cassette lor

future use.

Change the words in the ddt.i i

base with one of the additional .

cassettes that are available

SPELLBOUND DATATAPES lol-

low a phonetic sequence. Tape

" I begins with short vowel, three

letter words and progresses to

long vowel lour letter words The

words on each cassette continue

this sequence. All words in this

series are grouped phonelicallv

and by grade level whenever pos

sible. All DATA cassettes contain

300 words

SPELLBOUND

(master program with most

frequently misspelled words)

BASIC 24K

SB DATA TAPE - I S5.00

(short vowels long vowels)

SB DATA TAPE *2 . 55.00

(short vowels long vowels

biendsl

/ SB DATA TAPE "3 55 00

Grades 2 4 (blends hard s

/soft c)

SB DATA TAPE *4.. 55.00

Grades 2-4 (dipthongs

homonyms)

SB DATA TAPE-5 S5.00

I (silent letters/endings

compound words)

SB DATA TAPE *6

Grades 3f> (more dipthong^

double consonants)

SB DATA TAPE *7 S5.00

Grades 4-6 (compound words

endings)

SB DATA TAPE *8 S5.00

Grades4 6 (wordsnot covered

in previous units)

All Data Tapes Require

The Spellbound Master Program
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As an informal kind of self-test, make sure you 
understand the following two lines. Try and work out 
which character they will change, and what the new 
character will look like , before you actually RUN 
them (w ith the rest of the program of course): 
70 FOR MOVEME ~ 0 TO 7,READ VALUE,POKE 776 
+ STARTLIST + MOVEME ,VALUE,NEXT MOVEME 
80 DATA 0, 0, 60, 102 , 102 , 102 , 63 , 0 

As you can see , lines 50 and 70 are very much alike 
except for the initial value added to STARTLIST. 
This should light up a sign in your brain saying 
"SUBROUTINE'" If you have more th an one or 
two characters to be redesigned, you should use a 
subroutine to save memory. 

A few details and programming hints. 
• In graphics modes o ne and two, to u se lower 
case and graphics characters with your new 
character set, POKE 756 with STARLIST 1256 
+ 2. To go back to uppercase, etc., POKE 756 

with STARTLIST/256. 
• If you press the RESET button, the Atari will 
change the value of location 106 and put the 
display list back in place of your character set. 
Under such circumstances it is necessary to run 
the program over again in order to get your 
character set back again. 

• If a character is too complicated to put in an 
eight by eight box, then use mo re than one box 
(and therefore more than one character), and 
combine them in a string. For example, using 
the Atari 's regular graphics characters: 
DIM BOXS(7) ,BOXS ~" (see below) ",PRINT BOXS 

Type BOXS as "' CTRL "Q, "'CTRL"E , "' ESC " 
"' CTRL" ~, "'ESC " "'CTRL" + , "'CTRL"Z, 
"'CTRL " C. 

Bonus: Four Colors In Graphics Mode O! 
It is possible to define a character to be one of three 
different colors (4 ~ 3 + background). The only 
d rawback is that once you have defin ed the letter 
"A" to be orange, for example, all "A" 's will be 
orange, not just the ones you would li ke to be . 

H ow do we define the color of a character? It's 
really quite simple. Just as in graphics mode eight, a 
dot in an even numbered column will be a different 
color than a dot in an odd numbered column . Two 
dots side-by-side will produce yet another color. T his 
is why an Alari "4" (and a ll oth er Atari characters) 
and my musical note have vert ical lines that are two 
dots wide, compared to the horizontal lines that are 
only one dot wide (or thick if you prefer). If the ver
tical lines were only one dot wide, they would be a 
different color than the horizontal ones , unless the 
horizontal lines alternated one dot on and one dot 
off. Confused? Don't worry , just substitute the 
following variations of the musical note for the data 
in the sample program and see what they look like: 
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SOFTWARE 
FOR 
ATARI 

HOME MANAGEMENT 
FILEIT by Jerry White. A DAtobase System. Use thIs no-nonsense elec
tronic cololoquing system to CrC<'Ile, add. delete. edit, prmt. store ond 
sort different kinds of custom fi les. For every need (lround you r home. 
Disk P(lc\:(lqe runs on 24K (lnd up. $29.95 disk only. 

PROGRAMMING AIDS 
BASIC RENUMBER by Fernando Herrera. Chonge lines, references, 
eyen Yo!Iriobles!! Includes BCD converter dnd BASIC PROGRAM 
DECODER. 514.95 casselle; $19 .95 disk. 

CHALLENGE & FUN 
SPACE CHASE by Fernondo Herrera . Conquer the Goloxy .. If you 
c(ln escope the deodly chose 0 1 the potrot !lee!. 4 levels. 
TIME BOMB by Fernando Herre ro . Beat the clocl: In a Mine FIeld. 5 
levels - <'lny number of players - scoreboord lists top players . 
MINOTRACE by Lee Iac\:now. 1/ you like Simon you will love thIS 
challenge ... o reol iesl for your memory. 
DOTS-N-BOXES by Lee Jocknow. You ployed it as a lod .. ii's belter 
on a computer. 

Buy 1 gome for $9.95 casselle; 514 .95 disk 
Buy 2 games fo r S14 .95 cossette; S1 9.95 disk 
Gel oil 4 gomes ... S24.95 C(lssetle; $29.95 dIsk 

EDUCATIONAL 
MY FIRST ALPHABET by Fernando Herrera. Before you send 
your kId to school he or she will know all the telters. numbers. 
mUSical tunes, animois .. ,even typing ond how to run 0 

program!! Program onows parents 10 usc built·in drowings or to 
design their own. 529.95 dis!:. only. 

SEND CHECt: OR MONEY ORDER TO: 

SWIFTY SOFTWARE, INC . 
P.o. BOX 641 

MELVILLE, N.Y. 11747 
AhUL !Ialradcmark 01 AtOll . Inc, • N Y. RESIDENTS ADD 7' SALES TAX 

~)i~ Software for. the Atari t ~)i~ 
X __ SPELLBOUND_ X _ 

An extremely versat!le. USCI uri, 
ent('(i program 101 dny grltdc 
levcl. Can be uscd .... !th C)tI~hng 
datt! w:.c. uscr cleatcd ddlil. 0 1 

;,dd,loOnal dalt! cassclll'S 
h features: 

• Learn!ng lel.el- holds a .... "OI"d 
on the screen 101 you 10 study. 

• Testlevel-nt!snes lhe ..... ()(don 
Ihe SClccn 101 you to SI>c1I 

SPELLBOUND . 515.00 
I milster p'ogfam with mo"'t 
Irequenlly mlssl>t'Ucd .... 'Olds) 
BASIC 24K 

S8 DATA TAPE -I S500 
(shen vo ..... els long vo ..... els) 

S8 DATA TAPE - 2 5500 
(shon ~o .... -els long vo .... -e!s 

blends) 

S8 DATA TAPE "3 
• Comes ..... ,Ih il dala base of Ihe Gladcs2·4 (blends IMld ~ 

most frequen tly m isspellcd soh cl 
WOlds. SB DATA TAPE -4 

• Cleatc your o ..... n da ta base. Grades 2·4 (d!p(hongs 
Store lhe ..... ordsoncasscttcf()( I homonyms) 
fulUle usc S8 DATA TAPE -5 s500 

• Change the ..... ords !n the dilM I (silent k.1le ls cmilngs 
base wllh Ofle ol lhe add!tlonul compound words) 
cassette) Ihal ale avt!!lable I S8 DATA TAPE -6 5500 

Grades 3 5 (m()(c d!plhOllg~ 
SPELLBOUND DATA TAPES 101 double consonants) 
Iov. a phone!lc ~equence. Tt!pe S8 DATA TAPE - 7 55.00 
.. I begins With shon vo ..... el. Ihrec Grades 4·6 (compound ..... olds 
Icncr WOlds und ploglesses 10 endings) 
long vo ..... c\ loul leller WOlds. The 58 DATA TAPE - 8 . S500 
WOlds on each caS!iette conlmue 
tillS sequence All words !n ttus 
selles are grouped phonetlCal~ 
and by grade lC\-el .... hef1C'oer po!!. 
s!ble. All OAT A cassettes contain 

Gludes')6 (wolds no! caverN! 
!n ptelllOUS units) 

All Data Tapes ReqUIre 
The Spellbound .'Iaster Progldm 

300 WO:'d~';""",,_=-____ =--:-;;------_-L 
'il'.H.E.S.l.S. 

pO Solt 141 
Gar'den City. /'>\1 48135 

0~~; 5954122101 COD 
~"",",,' ''''''''''''0f1l'' 
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60 DATA 10,8,8,40,168,168,32,0

80 DATA 5,4,4,20,84,84,16,0

Such characters will, of course, look unusual in

graphics modes one and two, just as they look

unusual in the above diagrams.

You can't do a lot of experimenting with this

"phenomena" to get such effects as multicolored

characters. Changing the background color will

change the colors of the columns, and thus the colors

of the characters. Finally, if you only need one "A",

or whatever, to be a different color, define it as a

graphics character.

Bonus: Upper and Lowercase in Graphics

Modes 1 and 2.

By now, after hopefully running things over in your

mind, you might even suspect already how to mix

upper and lowercase in modes one and two. If not, it

is a painfully simple trick. Since modes one and two

allow use of lowercase and graphics characters

together, just redefine the graphics characters to be

uppercase letters! You can do this by moving the up

percase character descriptions from the ROM list to

your own list like so:

35 FOR MOVEME - 256 TO 472:POKE STAKTLIST +

MOVEME + 256,PEEK(57344 + MOVEME):NEXT

MOVEME

Typing a ^CTRL^A will now give us an upper

case "A" and so on. Of course, this is not the best

way to do it, since we no longer have any graphics

characters. If we know that we will only need certain

uppercase letters in our program, then it would be

better to move just those letters, one by one, using

the tables given earlier in the article. In any case, we

are now able to mix almost any combination of

characters we wish in graphics modes one and two.

And as the sun sets slowly In the west...

I realize that I have attempted to cover quite a bit of

information over the course of this article, and most

likely was not able to explain everything to

everyone's satisfaction. If you have any pressing ques

tions with regard to what I have covered here, please

feel free to send them to me at the above address,

along with any constructive criticism you might also

have, and I'll do my best to answer them. Good

luck, and always remember; the Atari is your slave

and you its master. ©

MUSIC MAGIC
FOR ATARI®

MUSICAL MEDLEYS • MUSICAL REPEATS
MUSIC PATCHES • STRUCTURED BASIC

You bought the Atari's Music Composer" and enjoyed the
first few songs. Then you discovered that the 10-phrase limit

made it impossible to repeat sections of four-voice works
without coding them again and again. Then someone asked

you to play a medley and you found thai you had to re-code
all the songs A friend gave you a really super song but it

won't load properlv and you can't see where to patch it.

Now you can do it all with MUSIC MAGIC* a software pro

duct from Danville Distributors for the Atari 400 or 800.

Merge phrases to make a single longer phrase. String songs

together to create medleys. See and correct the decimal
values recorded by the Music Composer- cartridge. Code

your own music records under BASIC.

MUSIC MAGICr comes with a complete USER GUIDE

which clearly shows how to use the programs. The GUIDE

starts with a structured flow chart, gives detailed, line-by

line descriptions of the programs and explains why they

work. MUSIC MAGIC® is written entirely in Atari BASIC.

You'll find the GUIDE, an excellent tutorial on structured

programming in BASIC.

MUSIC MAGIC , complete with User Guide, and a pre-

coded medley of songs on cassette for only $9 95 plus $1.00

handling. (CA residents add tax.)

ORDER FORM:

Name

City

□ VISA □ MC#.

fixpires

.State. -Zip-

Signature.

Danville Distributors
823 La Conda Way, Danville, CA 94526 415-320-3888

At.ifi ,ind MlUiC Composer dre trademarks ot Atari, Inc

8K BASIC ATA PI™ CASSETTE
#-\l/-\r\l PROGRAMS

THREE-BASE CALCULATOR - $12.95
Hexadecimal, Decimal, Octal. Reverse Polish
Notation.

AUDIBLE DISASSEMBLER - $9.95
Op-code generates a 'one. Decimal Hexadecimal.

DECISION MAKER - $8.95
Aids in evaluat ion of complex decisions.

Color
Computer

Concepts

ATARI is a trademark of
ATARI, INC.

P.O. BOX 1206

KENT, WA 98031
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60 DATA 10,8,8,40,168,168,32,0 

80 DATA 5,4,4,20,84,84,16,0 

Such characters will , of course, look unusual in 
graphics modes one and two , juSt as they look 
unusual in the above diagrams. 

You can ' t do a lot of experimenting with this 
" phenomena" to get such effects as multicolored 
characters. Changing the backgrounc! color will 
change the colors of the columns, and thus the colors 
of the characters. Finall y, if you only need one "A" , 
or whatever, to be a different color, define it as a 
graphics character. 

Bonus: Upper and Lowercase In Graphics 
Modes 1 and 2. 
By now , after hopefu lly running things over in you r 
mind , you might even suspect already how to mix 
upper and lowercase in modes onc and two. If not , it 
is a painfully simple trick. Since modes one and two 
allow use of lowercase and graphics characters 
together , just redefine the graphics characters to be 
uppercase letters! You can do this by moving the up
percase character descriptions from the ROM list to 
your ow n list like so: 
35 FOll MOVEME = 256 TO 472:POKE STAllTLlST + 
MOVEME + 256, PEEK(57344 + MOVEME):NEXT 
'.10VEME 

Typing a ~CTRL~A will now give us an upper
case "A " and so on. Of course, this is not the best 
way to do it, since we no longer have any graphics 
characters. If we know that we will only need certa in 
uppercase letters in our program, then it would be 
better to move just those letters, one by one , using 
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the tables given earlier in the article . In any case, we 
a re now able to mix almost any combinat ion of 
characters we wish in graphics modes one and two. 

And as the sun sets slowly In the west... 
I realize that I have attempted to cover quite a bit of 
information over the course of this art icle , and most 
likely was not able to explain everything to 
everyone's satisfaction. If you have any pressing ques
tions with regard to what I have covered here, please 
feel free to send them to me at the above address, 
along with any constructive criticism you might also 
have, and I'll do my best to answer them. Good 
luck, and always remember; rhe Atari is your slave 
and you its master. © 

MUSIC MAGIC 
FOR ATARI® 

MUSICAL MEDLEYS · MUSICAL REPEATS 
MUS IC PATCHES· STRUCTURED BASIC 

You bough t the Ata ri's Music Composer® and enjoyed the 
fi rst few songs. Then you di scovered that the 10·phrase limi t 
made it impossible to repeat sectio ns of four -voice works 
wit hout coding them agai n and aga in. Then someone asked 
you to playa medl ey and you found that you had to re-code 
a ll the songs. A friend gave you a rea ll y super song but it 
won' t load properly and you can't see where to patch it. 
Now you can do it al l with MUSIC MAC ICI!! a sof tware pro
duct from Danville Distr ibutors fo r the Atari 400 or 800. 
Merge ph rases to make a si ngle longer phrase. Str ing songs 
toget her to create medleys. See · and correct the decimal 
va lues recorded by th e Music Composer® ca rtridge. Code 
yo ur own music records under BAS IC. 
MUSIC MACICI!! comes with a comple te USER GUIDE 
which clea rl y shows how to use th e programs. The GUIDE 
starts with a st ructured flow chart. gives detailed, line·by
line desc ri ptions of the programs and explains why they 
work. MUSIC MACICI!! is writt en ent ire ly in Ata ri BASIC 
Yo u' ll find the GUIDE an exce ll ent tutorial on st ructured 
programming in BASIC. 

MUSIC MACIC , comple te with User Gu ide, and a pre
coded med ley o f songs o n casse tte for o nl y $9.95 plus $1 .00 
handling. (CA residents add tax .) 

ORDER FORM: 
Name ____________________________________ __ 

Cit y _________________ Sta te' _______ Zip, ______ __ 
o VISA 0 MC# ___________ __ 

Exp ires; ______ Signa turc __________________ _ 

Danvi lle Distributors 
823 La Gonda Way, Danvi lle. CA 94526 415-320-3888 

A!;1r! and Mu~rc CompO\C'r .Ill' u~dem .If~~ o f At .. " . Inc 

8K BASIC ATARIIM ~:6~:l~s 
•••• I •••••••••••••••••••••••••••••••••• ••••• • ••••• 

THREE-BASE CALCULATOR - $12.95 
He xadecimal , ONimal , Octal. Reve rse Po lish 
Nototion . 
AUDIBLE DISASSEMBLER $9.95 
Op -code generotes a ' one . Oedmal He xadeci mol. 

DECISION MAKER - $8 . 95 
Aids in evaluotion of comp le x de cisions . 

~olori ';d Computer 
Concepts 

, . 

ATARI is a trodemark of 
AIARI , IN C. 

••• •••• I ••• I • • •• • • " •• 

P.O. BOX 1206 
KENT, WA 98031 
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Atari BASIC
A Line

Renumbering Utility

D. M. Gropper, Newburgh, Indiana
Most programmers developing a program need to in

sert lines of code into what they have already writ

ten. The current version of Atari BASIC does not

have a "RENUM" or "RESequence" command

available to the user. The following short program

was written to give the capability of renumbering

BASIC language programs.

Listing 1.

9000 PRINT "RENUM UTILITY ACTIVE"

9010 ADDR=PEEK(136) + PEEK(I37) • 256

9020 PRINT "INPUT STARTING NUMBER AND"

9030 PRINT "INCREMENT (FORMAT X,Y)"

9040 INPUT START,INCR

9050 LNUM = PEEK(ADDR) + PEEK(ADDR + 1) * 256

9060 NADDR = ADDR + PEEK(ADDR + 2) *256

9070 IF (LNUM = 32768) OR (LNUM = 9000)

THEN GOTO 9110

9080LOWNUM = INT(START / 256) :

HINUM = INT(START - (LOWNUM *256))

9090 POKE ADDR,HINUM : POKE ADDR +

1,LOWNUM

9100 START = START + INCR: ADDR = NADR :

GOTO 9050

9110 PRINT "RENUMBERING ENDED AT

";START - INCR

9120 END

LINE 9010; The address of any BASIC programs7

first line is given by the contents of locations

136 and 137.

LINE 9050: The first two bytes, starting at the

address from line 9010, contain the actual line

number.

LINE 9060: The third byte contains the length of

the line in bytes, so adding this to the address

given by locations 136, 137 will give the address

of the next line.

LINE 9070: Here we arc testing for the end of the

program, L ■ 32768, or the start of the utility,

L = 9000

LINE 9080: The new line number is broken into

two bytes,

LINE 9090: And 'POKEd' back into the line

number bytes.

LINE 9100: Update the line number and address

and repeat.

LINE 9110: All done.. .Let's get out of here and

tell the programmer what the last line change

was.

9020 L = PEEK(X) + PEEK(X + 1) • D : N = X +

PEEK(X + 2) : IF (L m 32768) OR (L - 9010) THEN

END

9030 HN = INT(S/D) : LN = INT(S - (HN * D)) :

POKE X,LN : POKE X + 1,HN : S = S + I :

X = N : GOTO 9020

This program occupies 534 bytes. Listing 2 is the

same thing only compacted down to 289 bytes for

those of us who get tight on memory space. A point

to note is that listing 2 assumes starting the line

renumbering with a line number of 100 and in

crementing by 10.

A not so obvious point is that only the line

numbers are changed and not the sequence of execu

tion. For example:

Taking

100 X - 100: ? X

110 Y = 200: ? Y

120 Z = 300: ? Z

If we now use listing 1 to resequence starting with

120 and using an increment of-10 (in other words

decrementing) then the end result is:

120 X = 100: ? X

110 Y = 200: ? Y

100 Z = 300: ? Z

The output on the screen on running the

renumbered program would be:

100

200

300

, because the locations 136 and 137 still point to the

first line which is now line number 120. The third

byte at this address is still the length of the line in

bytes so the next line to be executed is the now-

numbered 110, etc.

For those of you who like to experiment — take

the above example and renumber starting at number

1 and use an increment of 2 and then "LIST" the

result. If you bear in mind the editing capability of

the Atari then the reason for the "LISTed" result

becomes obvious.

One last point — if you do use this utility then

please remember that you will have to manually

change any "GOSUB" or "GOTO" line references. €

Listing 2.

9010 D = 256 : S = 100 : I = 10 : X = PEEK(136) +

PEEK(137) * D

,SWIFTY SOFTWARE. INC

P.O.BOX 641

MELVILLE N.Y. ? 1 74 7

NAME

ATARI OWNERS

FREE

DIRECTORY OF ATARI

SOFTWARE & HARDWARE

SOURCES

/ own

Atari BOO O

400

Other Q None O

ADDRESS

CITY ST. ZIP
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Atari BASIC 
A Line 
Renumbering Utility 
D. M. Gropper, Newburgh, Indiana 
Most programmers develop ing a progra m need to in
sert lines of code inro wha t they have a lready writ
ten. The current version or Atari BASIC does not 
have a " RENUM" or "RESequence" command 
availabl e to the user. The roll owin g short program 
was written to give the capabilit y of renumbering 
BASIC language programs. 
Listing 1. 
9000 PRINT " RENUM UTILITY ACTIVE " 
9010 ADDR = PEEK(13G) + PEEK(1 37) , 256 
9020 PRINT " INPUT STARTING NUMBER AND " 
9030 PRINT " INCREMENT (FORMAT X,Y)" 
9040 I NPUT START,INCR 
9050 LNUM = PEEK(ADDR) + PEEK(ADDR + I)' 256 
9060 NADDR = ADDR + PEEK(ADDR + 2) '256 
9070 IF (LNUM = 32768) OR (LNUM = 9000) 

THEN GOTO 9110 
9080 LOWNUM = INT(START I 256) : 

HINUM = INT(START - (LOWNUM • 256» 
9090 POKE ADDR,HINUM : POKE ADDR + 

I ,LOWNUM 
9100 START = START + INCR: ADDR = NADR: 

GOTO 9050 
9110 PRINT " REN UMBERI NG ENDED AT 

" ;START - INCR 
9120 END 

LINE 9010; The address or any BASIC programs' 
fi rst lin e is given by the contents of location s 
136 and 137 . 

LINE 9050: The first two bYles, starling at the 
address rrom line 9010 , co ntain the actual line 
number. 

LINE 9060: The th ird byte contain s th e length o r 
lh e lin e in bytes, so addin g this to the address 
given by locat ions 136, 137 will give the address 
or the next line. 

LINE 9070: H ere we are test in g ror the end of the 
program , L = 32768, or the start or the utilit y, 
L = 9000 

LINE 9080: The new line number is broken into 
two bytes, 

LINE 9090: And ' POKEd' back into the lin e 
number bytes. 

LINE 9100: Update the line number and address 
and repeat. 

LINE 9110: All done . .. Let 's get out o r here a nd 
tell the progra mmer what the last line change 
was . 

List ing 2. 
9010 D = 256 : S 100 : I 10 : X PEEK( I36) + 

PEEK(137) • D 

9020 L = PEEK(X) + PEEK(X + 1) , D : N = X + 
PEEK(X + 2) : I F (L = 32768) OR (L = 9010) THEN 
END 

9030 HN = INT(S/D ) : LN = I NT(S - (HN • D» : 
POKE X,LN : POKE X + I ,HN : S = S + I : 
X = N : GOTO 9020 

Th is program occupies 534 bytes. Listin g 2 is th e 
sa me th ing only compacted down to 289 bytes ror 
those or us who get tight on memory space. A poin t 
to note is thal li st in g 2 assum es startin g the line 
renumberin g with a lin e number of 100 and in 
crementin g by 10. 

A not so obvious point is th at onl y the line 
numbers are chan ged and not the sequence o f execu
tion. For exa mple: 
Taking 
100 X = tOO: ? X 
110 Y = 200: ? Y 
120 Z = 300 : ? Z 

If we now use li sting 1 to resequence starti ng with 
120 and usin g an in crement or - 10 (in other wo rds 
decrementing) then the end res ult is: 
120 X = 100: ? X 
110 Y = 200: ? Y 
100 Z = 300: ? Z 

T he o utput on the screen o n running the 
renumbered program would be: 
100 
200 
300 

, because the loca tio ns 136 and 137 still point to th e 
first lin e whi ch is now line !lumber 120. The third 
byte at this address is still the length of the lin e in 
bytes so the next line to be execut ed is th e TlOW

numbered 110 , etc. 
For those of you who like to experim ent - take 

the above exa mple a nd renumber starting at number 
1 and use an increment of 2 a nd th en "LIST" the 
result . If you bear in mind the ed it ing capability or 
th e Atari then the reaso n for the " LIST ed" result 
becomes obv ious. 

One las t poin t - if you do use thi s utilit y th en 
please remember th a l you will have to m anuall y 
change any "GOSUB " or " GOTO " lin e rererences. © 

Ii 
.II\.. 

SW lfT Y SOFTWARE, INC. 

P.O.BOX641 

MELVILL E N.Y. J 174 7 

ATARI OWNERS 
FREE 

DIRECTORY OF A T A RI 

SOFTWARE & H ARD WARE 

SOURCES 

, own; 
Ala'; 8000 __ K 

4000 __ K 

Other r:l None 0 
NAME ________________________________ _ 

ADDRESS 

CITY ST. ___ ZIP ____ _ 
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SOFTWARE FOR THE ATARI 800

AND THE ATARI 400*

TARI TREK"

By Fabio Ehrengruber

Get ready for an exciting trek through space. Your

mission is to rid the galaxy of Klingon warships, and to

accomplish this you must use strategy to guide the star

ship Enterprise around stars, through space storms, and

amidst enemy (ire. Sound and color enliven this action

packed version ot the traditional trek game. Nine levels of

play allow the player to make the mission as easy or as

challenging as he wishes At the highest level you are also

playing against time. Damage to your ship can be

repaired in space at a cost of time and resources il you

can't make it back to base. TARI TREK gives you a tot of

trek at a low price. This program is written entirely in

BASIC and requires at least 24K of user memory. For the
Atari 800 only.

Cassette - $11.95 Diskette - $14.95

FASTGAMMON"

By Bob Christiansen

Play backgammon against a talented computer oppo

nent This is the latest and best version of the most popu-

backgammon-playing program for personal computers ■

FASTGAMMON. Roll your own dice or let the computer roll

them for you. Adjust the display speed to be fast or slow.

If you wish you can play a game using the same dice rolls

as the previous game - a great aid in improving your skills

at backgammon Beginners find it easy to learn backgam

mon by playing against the computer, and even very

good players find it a challenge to beat FASTGAMMON

The 12-page instruction booklet includes the rules ol the

game. Written in machine language. Requires only 8K of
RAM and runs on both the Atari 400 and the Atari 800

On cassette only - $19.95

TANK TRAP
By Don Ursem

A rampaging tank tries to run you down. You are a combat

engineer, building concrete barriers in an effort to con

tain the tank. Use either the keyboard or an Atari |oystick

to move your man and build walls. If you trap the tank you

will be awarded a rank based on the amount ol time and

concrete you used up. But they'll be playing taps for you
if you get run over. There are four levels of play. Higher

levels of play introduce slow curing concrete. cilizens fo

protect, and the ability of the lank to shoot through any
wall unless you stay close by. Music, color, and sound ef

fects add to the excitement. Written in BASIC with ma
chine language subroutines. Requires at least 16K of user
memory. Runs on Ihe Atari 800 and on an Atari 400 with

16K RAM.

Cassette -$11.95 Diskette ■ $14.95

QS FORTH'" By James Albanese. Step into the world of the remarkable FORTH programming language. Writing programs in FORTH is much easier than writing them in as
sembly language, yet FORTH programs run almost as fast as machine code and many times faster than BASIC programs QS FORTH is based on fig-FORTH, the popular model
from the FORTH Interest Group that has become a standard for microcomputers. QS FORTH is a disk-based system that can be used with up to four disk drives. There are five

modules included:

1. The FORTH KERNEL (The standard fig-FORTH model customized to run on the Atari computer).
2. An EXTENSION to the basic vocabulary that contains some handy additional words,
3. An EDITOR that allows editing source programs (screens) using Atari type editing.
4. An IOCB module that makes I/O operations easy to set up.

5. An ASSEMBLER that allows defining FORTH words as a series of 6502 assembly language instructions.

Modules 2-5 may not have to be loaded with the user's application program, allowing tor some efficiencies in program overhead. Full error statements (not just numerical

codes] are printed out. including most disk error statements QS FORTH requires at least 24K of RAM and at least one disk drive. For the Atari 800 only.

On diskette only - $79.95

■* + + ******

ASSEMBLER by Gary Shannon. Write your own 6502 machine language programs with this inexpensive in-RAM editor/assembler. Use the editor to create and edit your
assembler source code. Then use the assembler to translate the source code into machine language instructions and store Ihe code in memory. Simple commands allow you
to save and load the source code to and from cassette tape. You can also save any part of memory on tape and load it back into RAM at the same or at a different location. The

assembler handles all 6502 mnemonics plus 12 pseudo-ops that include video and printer control. Commenting is allowed and error checking is performed. A very useful

feature allows you to view and modify hexadecimal code anywhere in memory Instructions on how to interface machine language subroutines to your BASIC programs are
included ASSEMBLER requires 16K of user memory and runs on both the Atari 800 and the Atari 400.

On cassette only - $24.95

*********

6502 DISASSEMBLER by Bob Pierce, This neat 8K BASIC program allows you to disassemble machine code, translating it and listing it in assembly language format on
the video and on the printer if you have one. 6502 DISASSEMBLER can be used to disassemble the operating system ROM. the BASIC cartridge, and machine language pro
grams located anywhere in RAM except where the DISASSEMBLER itself resides. (Most Atari cartridges are protected and cannot be disassembled using Ihis disassembler.)

Also works as an ASCII interpreter, translating machine code into ASCII characters. 6502 DISASSEMBLER requires only 8K of user memory and runs on both the Atari 800
and the Atari 400.

Cassette- $11.95 Diskette - $14.95

software
6660 Reseda Blvd , Suite 105. Reseda, CA 91335

(213)344^599

'Indicates trademarks ol Atari. Ire

WHERE TO GET II: Call us a( (213) 344 6599 for the name of the Quality Software dealer nearest
you. If necessary you may O'der directly Irom us Mastercard and Visa cardholders may place or
ders by telephone Or mail your check or bankcarri number ta Quality Software, 6660 Reseda
Blvd. Suite 105, Reseda, CA91335. California residents add 6% sales tan. SHIPPING CHARGES.
Within Noith America orders must include 11.50 for first class shipping and handling. Outside
North America Ihe charge tor airmail shipping and handling is $5.00. Pay in U.S. currency.
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SOFTWARE FOR THE ATARI800~!¢ 
AND THE ATARI 400~!¢ 

TAR I TREK '· 
By Fabio Ehrengruber 

Gel ready for an exclllflg Irek through space. Your 
misSion IS to rid the galaxy of Kllngon warships. and to 
accomplish this you must use stulegy to gUide the slar· 
ship Enterprise around stars. through space storms. and 
amidst enemy fire. Sound and colol enliven thiS actIOn· 
packed version of the tradilionalirek game. Nine levels 01 
play allow the player to make the mission as easy or as 
challenglflg as he wishes. Atthe highest level you are also 
plaYlflg against time. Damage 10 you r ship can be 
rep,tlfed in space at a cosl 01 lime and lesources if you 
can't make II back to base. TAR I TREK gives you a lot of 
trek at a tow price. Th is program IS wrlUen entirety in 
BASIC and reQuires al teasl 24K 01 user memory. For the 
Atarl 800 only. 

Cassette · Sl1 .95 Diskelle • $14 .95 

FASTGAMMON'· 
By Bob Christiansen 

Play backgammon agalflst a talented computer oppo· 
nent. ThiS IS the latest and best version of the most popu· 
backgammon·plaYlfIg program for personal compulers . 
FASTGAMMON. Roll your own dice or let the com puler roll 
them for you. Adlust the display speed to be fast or slow. 
If you wish you can playa game using Ihe same dice lolls 
as the prevIous game· a grea t aid 10 Improving your skills 
al backgammon. Begmners llOd it easy to learn backgam· 
man by playinJ.: against the computer. and even very 

load players lind II a cha llenge to beat FASTGAMMON. 
he 12·page inslruchon booklet includes the ru les 01 the 

game. Wlillen in machine language. ReQuires only 8K 01 
RAM and runs on both the Alari 400 and Ihe Alari 800. 

On cas sette only · $19.95 
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TANK TRAP 
By Don Ursem 

A rampaging tank Il les to run you down. You ale a combat 
engineer. bUlldrng concrete balliers 10 an effort 10 con· 
tain the tank. Use eithe, the keyboard or an Atari loystick 
to move your man and bUild walls. If you trap Ihe tank you 
will be awarded a rank based on the amount 01 time and 
concrete you used ur. But they'll be Playinllaps for you 
if you get run over. here are fou r levels a play. Higher 
levels of play introduce slow curing concrete. citizens to 
protec!. and the abili ty of Ihe tank to shoot lhrough any 
wall unless you slay close by. Music. color. and sound ef· 
lecls add to the e~ citeme nl. Wrillen in BAS IC with rna· 
chine language subro ullnes. ReQuires at least 16K of user 
memory. Runs on Ihe Atall800 and on an Atati 400 with 
16K RAM. 

Ca ssette · $1l.95 Oiskette • $14 .95 

QS FORTH'w By James Albanese. Step inlo the world of the remarkable FORTH programmlOg language. Willing programs in FORTH is much easier Ihan writing them In as· 
sembly language, yet FOR TH programs run almost as fas t as machine code and many times faster than BASIC programs. QS FORTH IS based on fig·FORTH. the popular model 
Irom the FOR TH Interest Group that has become a standard for mIcrocomputers. QS FORT H IS a disk· based system that can be used with up to lour disk drives. There are five 
modules Included: 

I. The FORTH KERNEL (The standard fig·FORTH model customtled to run on the Atari compuler). 
2. An EXTENSION to the baSIC vocabulary thaI contains some handy addilional words. 
3. An EDllOR that allows edlt;n! source programs (screens) uSing Alatl type ediling. 
4. An IOCB module that makes /0 operations easy 10 set up. 
5. An ASSEMBLER Ihat allows defining FORTH words as a series ~I 6502 assembly language instructions. 

Modules 2·5 may not have to be loaded with the user's application program. allowing for some eff iciencies in program overhead. Full error statements (nol just numerical 
codes) are pllnted out. including most disk error statemenls. QS FORTH requires at least 24K of RAM and at least one disk drive. For the Mati 800 only. 

On diskette only · $79 .95 

********* 
ASS EMBLER by Gary Shannon. Wille your own 6502 machine language pragrams With this ine~penstve In·RAM editor/assembler. Use the edItor to crea te and edit your 
assembler source code Then use the assemblelto transla te the sou rce code into machine language instructions and store the code in memory. Simple commands allow you 
to save and load the source code to and Irom casse" e tape. You can also save any part of memory on tape and load it back ;ntoRAM at the same or at a different localion. The 
assembler handles all 6502 mnemOnics plus 12 pseudo·ops tha t include Video and printer conlrol. Commenting is allowed and elfor checking is perlormed. A very useful 
feat ure allows you to view and modily hexadecimal code anywhere in memory. Instructions on how to Interface machine language subroutines 10 your BASIC programs are 
Included ASSEMBLER reQulles 16K of user memory and runs on both the Alarl 800 and the Atall 400. 

On cassette only · $24.95 

********* 
6502 OISASSEM BLER by Bob Pierce. ThIS neat 8K BASIC program allows you to disassemble machine code. translating it and hstlng it in assembly language fOlmat on 
the Video and on the printer If you have one. 6502 OISASSEMBLER ~an be used to disassemble theoperatlOg system ROM. the BASIC car tridge, and machine language pIG· 

lrams located anywhere In RAM except wh.ere the OISASS EM.BLER Iiself reSides. (Most Mad cartridges 3re protected and cannot be disassembled using this disassembler.) 
Iso works as an ASCII Interpreter. Iransla tlng machine code mto ASCII characters. 6502 DISASSEMBLER requires only 8K of user memory and runs on both the Atafl 800 

and the Atall 400. 

Cassette · $11.95 

· Indlcales lrademarks 01 Alafl. Inc. 

Diskette · $14 .95 

WHERE TO CUlT: Call us at lll 3) 344·6599 t(lI the nlmeot t~e QUltitySolt'lure dealer nearest 
you. It neceuary you mayordel directly lrom us MasterUld and VISI cardholderS mly place 01' 
ders by telephone. Or malt 'foor check or bankcard number 10 Quali ty Sotlwlle 6660 Reseda 
Blvd. SUite IDS. Reseda, CA 91335. Calltornra residents add 6S nles tH, SHi PPiNG CHARGES' 
Within Norlh America orders must Include $1.50 lor lilsl class shipPing and handlinl. Outside 
North America lhe charge for ai/mail shipping and handling is $5.00. Pay In U.S, currency. 
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ATARI

Memory Dump

and

Dissassembleir

Robert W. Baker

Atoo, New Jersey
Here's a handy little utility program for the Atari

400/800 systems. It lets you examine any area of

memory, either RAM or ROM, in one of two for

mats. You can select whether you want a straight

memory dump or a dissassembly listing. In both for

mats, the memory locations are given as both

decimal and hexadecimal values. The data can be

displayed on the television/monitor screen or printed

on a printer if available.

When first run, the program takes a minute or

two to initialize but from then on it is relatively fast.

The starting address for the dump/dissassembly can

be entered as either a decimal or hexadecimal

number. When entering it as a hexadecimal number,

precede the number by a dollar sign (S). You're then

asked if a dissassembly is desired. Answering N for

no will cause the standard memory dump to be

displayed. Answering Y for yes will generate the

dissassembly listing.

Before the dump/dissassembly is displayed you

are given the option to have the output printed if

desired. Answering N for no causes the output to be

displayed as normal, using the entire display (24

lines). At the end of each screen you are given the

option to continue (C), restart (R), or stop (S). Con

tinue will display the next screen in sequential order.

Restarting will return to select the starting address

and allow specifying dump/dissassembly and printer

options. When printing the data output, the printer

will print continuously. Just press any key on the

Atari keyboard to halt the printer. When the printer

stops you will see the prompt for continue, restart, or

stop as mentioned above.

Memory Dump

The memory dump simply displays the contents of

eight bytes of memory on each line displayed or

printed. The values are given in hexadecimal to con

serve display space and to correspond with the

dissassembly listings. This feature is very useful for

examining pointers or various values stored in

memory, that do not happen to be executable

machine code instructions. You might want to play

around with looking at how BASIC variables or even

BASIC lines themselves are stored in memory on the

Atari.

For those with 80 column printers (Atari 825,

etc.) you can change the FOR-NEXT loop count in

line 600 to get 16 bytes per line to conserve paper.

Just change line 600 to:

FOR X = 1 TO 16:V = PEEK(A)

You might even want to change the heading line in

line number 302 to print the numbers 0 to 9 plus A

to F.

Dissassembly Listing

This feature is much more powerful and can provide

a wealth of information. When a dissassembly is re

quested, the program displays one 6502 machine in

struction per line. It indicates the hexadecimal value

of one to three bytes of memory that make up the in

struction. It also displays the instruction and operand

in the standard assembly code forms.

Any unrecognized values are indicated by a

'*?*" instead of an instruction mnemonic. You may

have to try different starting locations to get the

dissassembly to function properly. If you specify an

address that happens to be the middle of an instruc

tion, it may dissassemble as a different instruction

and/or cause following instructions to be displayed

incorrectly. This is always a problem with a

dissassembly program of this kind. It is extremely

difficult to "sync-up" with the machine instructions

whenever there are data bytes between various

routines, etc. If you should see a high number of

*?*'s displayed, try another starting address, possibly

one to two higher or lower than the original address.

This should correct the situation.

The dissassembly gives each instruction using

standard MOS Technology mnemonics and address

ing nomenclatures. Operand values and addresses

are shown in hexadecimal and arc prefixed by a

dollar sign (S) as a reminder. All immediate values

are preceded by parenthesis and indexed values are

suffixed by a ",X" or ",Y" as appropriate. Zero

page addressing is implied by the length of the

operand being only a single byte. All branch instruc

tions show the actual computed target address in the

dissassembly for added convenience. If required, the

relative offset is shown in the object code.

The dissassembly function is extremely useful

for examining machine language routines such as

those used within the BASIC cartridge itself, or in

the operating system ROMs. I'll let you know if I

come across anything interesting hidden in the Atari

system. Before anyone asks — if you'd like a copy on

cassette tape instead of doing all the typing, send $2

to cover costs.

Just a quick note concerning the program

listings. The heading lines printed by the BASIC

statements in lines 302 and 305 were actually in

reverse image to enhance the display. Unfortunately

this does not show up in the program listings. I have
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ATARI 
MemoryDump 
and 
Dissassembler 
Robert W Boker 
Aloo, New Jersey 
Here's a handy little uti lity program for the Atari 
400/800 systems. It lets you examine any area of 
memory, either RAM or ROM, in onc of twO for
m ats. You can select whether you want a straight 
memory dump or a di ssassembly li sting. In both for
mats, the memory locations are g iven as both 
decimal and hexadecimal values. The data can be 
displayed on the television/ monilOf screen or printed 
on a printer if available. 

When first run , the program takes a minute or 
two to initialize but from then on it is relativel y fast. 
The starting address for the dump/di ssassembly can 
be entered as either a decimal or hexadecimal 
number. When entering it as a hexadecimal number, 
precede the number by a dollar sign ($). You ' re then 
asked if a dissassembl y is desired. Answering N for 
no will cause the standard memory dump to be 
displayed. Answering Y for yes will generate the 
d issassembly listing. 

Before the dump/dissassembly is displayed you 
are given the option lO have the output printed if 
des ired. An swerin g N fo r no causes the output to be 
displayed as normal , using the entire display (2 4 
lines). At the end of each screen you a re given the 
option to continue (C), restart (R ), o r slOp (S). Con
tinue will display the next scree n in sequential order. 
Restarting will return to select the starting address 
and allow specifying dump/dissassembly and printer 
optio ns. When printin g the data OUtput , the printer 
will print continuously. Just press any key on th e 
Atari keyboard to halt the printer. Wh en the printer 
stops you will see the prompt for continue, restart, or 
stop as mentioned above. 

Memory Dump 
The memory dump simpl y d isplays the content s of 
eight bytes of memory on each line displayed or 
printed. The values are g iven in hexadecimal to con
serve display space and to correspond with the 
dissassembl y listin gs. Thi s feature is very useful for 
examinin g po inters or variou s values stored in 
memory, that do not happen to be executable 
machine code instructions. You might want to pl ay 
around with looking at how BASIC variables or even 

BAS IC li nes themselves are stored in memory on the 
Atari. 

For those with 80 column printers (Atari 825, 
etc.) you can change the FOR-NEXT loop count in 
line 600 to get 16 bytes per line to conserve paper. 
Just change line 600 to: 
FOR X : 1 TO 16:V : PEEK(A) 

You might even want to change the heading line in 
line number 302 to print the numbers 0 to 9 plus A 
to F. 

Dissassembly Listing 
This feature is much mo re powerful and can provide 
a wealth of informat ion. When a dissassembly is re
quested, the program displays one 6502 mach ine in
st ruction per lin e . It indicates th e hexadecimal value 
of one to three bytes of m emo ry that make up the in
struction. It also displays the in st ruction and operand 
in the standard assembly code forms. 

Any unrecognized values are indicated by a 
H.? " instead of an in st ruct io n mne monic. You may 
have to try diffe rent starting locat ions to get the 
dissassembly to fun ction properl y. If you specify an 
address [hat happens to be the middle of an instruc
tion , it may di ssassembl e as a different in struction 
and/o r cause following in struct ions to be displayed 
inco rrectl y. This is al ways a pro blem with a 
dissassembly program of thi s kind. It is extremely 
difficult to "sync-up" with the machine inst ruct io ns 
when eve r there are data bytes between various 
routines, etc. rr you should see a hi gh num ber o f 
·?·' s displayed, try anoth er startin g address, possibl y 
one to two higher o r lower than th e origin al address . 
This should co rrect the situation. 

Th e di ssasse mbly g ives each in struction using 
stand ard MOS Technology mn emonics and address
in g nome nclatures. Operand values and addresses 
are shown in hexadecimal and are prefixed by a 
doll ar sign (S) as a reminder. All immediate values 
are preceded by parenthesis and indexed values are 
suffixed by a H ,X" o r ",Y " as appropria te. Zero 
page address ing is implied by th e length of the 
operand being on ly a single byte. All branch in st ruc
tion s show the actual computed target address in the 
dissassembly for added conve nience. If requi red , the 
relati ve offset is shown in th e object code. 

The dissassembly fun ct io n is ext rem ely use ful 
fo r examining mach ine lan guage routin es such as 
those used within the BASIC cartridge it self, or in 
the operating system ROMs. [ ' II let you know if I 
come across anythi ng interestin g hidde n in the Atari 
system . Before a nyone asks - if yo u'd like a co py on 
cassette tape in stead of doing all the typi ng, send S2 
to cover costs. 

Just a quick no[e concerning the program 
listin gs. The headin g lines printed by the BAS IC 
statem ents in lin es 302 and 305 were actu ally in 
reverse image to enhan ce the di splay. Unfortunately 
thi s docs not show up in the program li stings . [ have 
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tried (o use CHR$(xx) functions in the print

statements for clearing the display, etc. to make

things easier to read. The Atari printers do not print

the graphics and/or control characters that can be in

cluded in PRINT statements. Actually they can

cause problems if a program is LISTed with these

control characters imbedded in PRINT statements.

The control characters will be decoded and acted

upon by the printer.

is rem
20 REM

25 RBI MEMORY DUTOVDISASSEMBLER

30 REM

35 REM BY' R08ERT W. BAKER

40 REfi 15 WINDSOR DR, ATCO KJ 08804

50 REM

60 rem ***** ui.e num. 1/4/81 tm

65 REM

70 GRAPHICS 0=POKE 752,1

80 PRINT CHR$<125);" MEMORY

DUMP "■? ■?

90 PRINT "INITIALIZING "
100 DIM H$(16>,A$C'6>,S$<e>,n$(1536)

110 H**"8123456789ABCDEF"

120 S$="

150 OPEN #1,4,0,"K"

160 FOR X=l TO 1531 STEP 6

170 READ A*

175 IF A$C2,2)="r TrEN H$(2,4)=tI:^?.r

188 N=LENCA$)=IF N<6 THEN A*(N+1)=S$

185 rtt<X,X+5)=A*=NEXT X

200 PRIHT CHR$(125>;" M E M 0 R Y

DUMP ■»? =?

201 PRINT "ENTER DECIMAL STARTING ADORES

S":PRINT

202 PRINT "OR HEX ADORESS PRECEDED EY '$

111: PRINT

203 POKE 752;S

284 IhFUT AMF A*=1MI THEN 388

205 IF A$<l,l)=nr ThEN 209

206 FOR X=l TO LENCA*)

207 IF A$<X,XX"0" OR A*<XA'»"9" THEN 2

208 NEXT X = ft=INT(UAL(A$)/8)«8 = G0TO 240

289 A=0=IF LBKAIX2 THEN 208

210 FOR X=2 TO LENCA$;-

211 IF A$(X,X)<"0" THEN 280
212 IF A$(X,XX="9" THEN h=A&16+UAL<h*(X

;X));GOTO 220
215 IF A*CX,XX"A" OR ft$CX#X»HF" Tr€N 2

00
218 A=A*16+ASC<A«X,X)>-55

220 rEXT X

240 PRINT :PRINT "WANT DISSASSEMELY (Y/N

> ?"i
242 GET #1,X=D=0=IF X=78 THEN 245
244 D=l = IF XO89 THEN 246
245 PRINT CHRtfX)

250 PRIHT =PRINT "WANT PRINTED COPY Cf/H

> ?";

252 CLOSE #2

255 P=0 = GET #l,X

260 IF X=78 ThEN OPEN #2,S,8/'E^G0T0 29

0

270 IF XO89 THEN 255

289 P*1:OPEN K#8#8i"P"

290 IF P=9 THEN PRINT Cr3?f(125>, ^ODTO 30
0

295 PRINT CHR$(125);"DEPRESS ANY KEY TO
HALT PRINTER":PRINT #2

380 PRINT #2;"L0C-DEC/HEX "j

302 IF 0=8 THEN PRINT #2;"01234
5 6 7 n:rj1TD 7jS

305 PRINT #2;" OBJECT DISASSEMBLY "

310 PRINT #2

320 POKE 764,255

33Q IF P=0 TfEN FOR N=I TO 20

340 IF A>65535 THEN A=A-6553b

350 A$^STR*CA) = L<ENCA*>
360 PRINT #2;S$(L6-L>;A$;" ";

37Q Y=A = GOa^ 958

380 PRINT #2;"; ";
4^ IF D=8 THEN 688

410 U=PEEKCA>

411 GOSUB 1800=PRINT #2/' "j

415 A=A+1 :X=(6«U)+1 =A$=rmX,X+5)

420 IF A$<1,1>="0" THEN PRINT #2;"

";A$<2,4) = G0T0 638

430 U=PEEK<A):GOSUB 1880
432 PRMT #2;" "; =A=A+1

435 IF AI<1,1>="2" THEN 580

440 PRINT #2;" ";A$(2,4);n ";

445 IF AK5,5X>HR" TrB^ 478

450 IF UM27 THEN U=U-256

4^ Y=A+U = GOSUB 988 ^ GOTO 598
470 IF A$(5,5)="#" THEN PRINT ^;II#$0;-G

£KUB 1060=GOTO 598

475 IF A$<6,6;<=")" THEN PRINT #2;MC";

488 PRINT #2;"$";:GOSUB 1008

482 IF A$<5,5>=" " THEN 590
i")YH =IF A$<5,6>="Y)" THEN PRINT Ki")#

GOTO 638
490 PRINT #2;ll/t;A$(5,6>^G0T0 630

508 Ul=U = y=PEEKCA) = GOSUB 1800

519 PRINT #2;" ";A$C2,4);" ai
515 Y=U1-K 256*1,0

520 IF A$C5,5)=M)" THEN PRIHT il&"<VG0
SUB 900^PRIhfT #2; lt)li: GOTO 638

525 G(^JB 988

538 IF A$(5;5)=" " THEN 598
540 PRINT #2;"/SA$(5,5;-G0T0 638

598 PRINT #2=GOTO 638

608 FOR X=l TO 8-U=PEEKCA)

610 GOSUB 1068 = PRINT #2/' "i

620 A=A+l=rE!^T X^PRINT #2

63® IF P=8 THEN NEXT N^GOTO 788
649 IF PEEK(764)=255 THEN 348
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tried to usc C HR$(xx) fu nctions in th e pr in t 
statement s for clea ring the display. etc. to ma ke 
things easier to rcad . The Ata ri pri n te rs do no t pri nt 
the g raphics a nd/or cont rol cha rac ters tha t can be in
cl uded in PR INT sta tements . Actu a ll y th ey can 
cause problems if a progra m is LrSTcd wit h these 
cOlll ra i ch a racte rs imbedded in P R INT sta tement s. 
T he con trol cha rac ters will be decoded a nd acted 
upon by th e pr inter. 

10 REM :mu**:t't.U*:lC~*t*:~*:~:n:;':K~:lC«t :~* 
20 REM 
25 REM ta1.lRY [U1f'.,1lISASSEMBLER 
30 REM 
3S REM BY : ROBERT l~ . BAKER 
4e REM 15 lH~SOR DR, ATCO NJ 08004 
50 REM 
60 REM m l<* VI . 0 :Iqt*-U*:~ 1/4/ 81 :t::~"l<* 
6S REM 
70 GRAPHICS 0: P()(E 752, 1 
80 PRINT Qm(125) ; " M EM 0 R Y 

DUMP ":? :? 
ge PRINT "INITIALIZING . .... " 
100 DIM H$(16), A$(6) , S$(6),M$( 1536 ) 
110 H$="01234567B9ABCDEF" 
120 5$=" " 
150 ~I ItL 4, 0, "K" 
160 FOR X=l TO 1531 STEP 6 
170 READ A$ 
175 IF A$(2 , 2)=";t" TfEN A$( 2,4 )=" :P;f:" 
1 00 N=LEI'K A$ ) : IF N< 6 Tf£N A$Ul+ 1)=S$ 
185 M$( X ,:~+5)=A$ : NEXT X 
200 PRIHT Cffi$( 125); " ~1 E ~1 0 R 'r' 

DUMP " :?: 7 
201 PRINT "ENTER DECH1AL STARTItC ADORES 
S" : PRINT 
202 PRINT "OR HEX ADDRESS PRECEDED 8'1 '$ 
'" : PRINT 
203 P()(E 752, 0 
204 Iff'UT A$ : IF A$="" TfEN 800 
205 IF A$( 1,1 )="$" Tf£N 209 
206 FOR X=l TO WKA$ ) 
207 IF A$(X,X ){ "0" OR A$( X,X » "9" Tf£N 2 
00 
200 ~ X:A=INT(UAL( A$ )/8):\<8 :GOTO 240 
209 A=0 : IF LEN( A$ )( 2 THEN 200 
210 FOR X=2 TO LEtKA$ ) 
211 IF A$( X, X){ "0" TIDI 200 
212 I F A$( X, X )( =" 9" TfEt·1 A=At 16+VAU A$Cx: 
,X»: GOTO 220 
215 IF A$OLX){ "A" OR A$O(,X »"F" Tl£N 2 
00 
218 A=A.'U6+ASC( A$O(, >() )-55 
220 ~ X 
24e PRINT :PRHlT "1¥fi'1T DISSASSEt1BL'.,. ('{ i N 
) 7"; 
242 GET #L X, D=0 : IF ;-(=78 Tf£N 245 
244 0=1 : IF X< >89 THEtl 240 
245 PR HIT Cffi$( :~ ) 

250 PRINT :PRINT "l.w-rr PRINTED COPY ('{.iH 
) ?" ; 
252 CLOSE #2 
255 P=0 : GET It 1, :>( 
260 IF X=78 Tf£N OPEN #2, 8, ~L "E" GOTO 29 
o 
270 IF X{>89 THEN 255 
280 P=I : OPEN #2,8,0, "P" 
290 IF P=0 Tf£N PRINT CHR$(125); : GOTO 30 
o 
295 PRINT CHR$( I25 );"DEPRESS ANY KEY TO 
fW.. T PRINTER'" PRINT #2 
300 PR I NT #2;" LOC -DEC/HE?; " ; 
302 IF 0=0 Tf£N PRINT #2; "0 1 2 3 4 

5 6 7 " :mTn 310 
305 PRINT #2; " OOJECT DISSASSHlBLY " 
310 PRINT 112 
320 p()(£ 764 , 255 
330 IF P=0 TfEN FOR 1'1=1 TO 20 
340 IF A>6S535 THEfl A=A-65536 
35fJ AS--5TR$( A ) , L =LEi'K A$ ) 
360 PRINT #2;S$( L6-l );A$;" "; 
370 Y=A : GOSUB 950 
38fJ PRINT 1t2;'" "; 
400 IF D=fJ Tf£N 600 
410 V=PEEK( A) 
411 GOSUB l000 :PRINT #2;" "; 
415 A=A+ 1 : X=C 6t V )+ 1 : A$=f1$C~, :~+5 ) 
420 IF A$( 1,1 )="0" TfEN PRINT #2;" 

"; A$( 2 , 4) : GOTO 630 
430 l'=PEEK ( A ) ,GOSUB 1000 
432 PRHIT #2; " "; :A=A+l 
435 IF A$( 1,1 )="2" TfEN 500 
440 PRHIT #2;" ";A$( 2, 4);" "; 
445 IF A$(5, 5)O "R" TfEH 470 
450 IF V>127 THEN U=U-256 
46e Y=A+l1: GOSUB 900 , GOTO 590 
470 IF A$(5, 5 )="#" TfEH PRINT #2; "#$"; ' G 
CJSl1l l00fJ : GOTO 5~ 
475 IF A$( 6, 6 )=")" TfEfl PRINT #2; "( "; 
480 PRHIT #2 ; "$" ; :GOSUB 1000 
482 IF A$(5, 5 )=" " Tf£fl 590 
485 IF A$( 5, 6 )="Y)" THEN PRINT #2;"), '/" : 
GOTO 633 
490 PRHIT 112;"," ; A$( 5, 6 ): GOTO 63tl 
500 Vl=V:1J=PEEK( A)' GOSUB l000A=A+ l 
510 PRINT #2;" "; A$(2,4 ); " "; 
515 Y=Vl +( 2S6.t.ll ) 
~"'0 IF A$(5, 5)=")" TfEN PRINT #2; "( "; :GO 
SUB 900 : PRINT 112;" )" : GOTO 630 
~"5 GOSUB 900 , 
530 IF A$( 5, 5 )=" " TfEH 590 
540 PRIflT #2; " , ";A$( 5, 5) ' GOTO 630 
590 PRINT #2 :GOTO 630 
600 FOR :~=1 TO 8 :V=PEEK( A) 
610 GOSUB 1900 : PRINT #2;" "; 
620 A=A+l :i'EXT X:PRHlT #2 
630 IF P=0 Tf£N t·EXT N: GOTO 70e 
640 IF PEEK( 764 )=255 T!£N 340 
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650 CET #1,X

790 POKE 752,1'PRINT

785 PRINT "CONTINUE, RESTART, OR STOP CC
R S) ?"'

710 GET #1,:>MF X=67 THEN 298

730 IF X=82 THEN 208

740 IF XO83 THEN 710

888 POKE 752,0 = CLOSE #1-CLOSE #2=END
988 PRINT #2;"$";

950 V=IHKY/256):G0SUB 1000
960 U

1080 H=

1010 PRINT «2;H$(H+l,H+l>;H*<L+liL+l);
1820 RETURN
9880 DATA 0BRK,lORAX>,0*,0*,0*,iORA,lASL
,0*

9010 DATA 0PHP,1ORA#j0ASL,0*,0*i2ORA,2AS
L,8*

9820 DATA 1BF1R,IORAY),0*,0*,0*,1ORAX,1A
SIX8*

9030 DATA 0CLC,2ORAY,0*,0*,0*,2ORAX,2ASL
X,0*

9848 DATA 2JSR, 1AH)X;',0#,8*, 16IT, 1ANTMR

OL,0*
9050 DATA 0PLP,1AND#,0ROL,0*,2BIT,2AND,2

9230 DATA 0CLU,2LDAY,0TSX,0:*,2LDYX,2LDAX

9868 DATA 1BMIR,1ANDY),0*,0*,0*,1ANDX,1R
0LX,8*

9870 DATA 0SEC,2AM)Y,0*,0*,0*,2ANDX,2ROL
X,0#

9088 DATA 0RTI,1EORX),0*,0*,0*,1EOR,1LSR
,0*

9090 DATA 0PHAilEOR#,0LSR,0*,2JtF,2EOR,2
LSR,0*

9108 DATA 1BUCR,1E0RY>,0$,0*,0*,1EDRX,1L

SRXj0*
9118 DATA 0CLI,2EORY,8*,0S,0£,2EORX,2LSR

X,0*

9120 DATA 0RTS,1AOCX>,0*,0*,0£,1ADC,1ROR

,0*

9130 DATA 0PLA,1ADC#,0ROR,0*,2JTF;',2AOC,

2ROR,0t

9148 DATA 1BUSR,1ADCY>,0*,0*,0*,1ADCX,1R

ORX,0*

9150 DATA 0SEI,2ADCY,0*,0*/0*,2ADCX,2ROR

X,0*

9160 DATA etjlSTAX>i0«i0t#lSTY«iSTAilSTX
,0*

9170 DATA

,m

9188 DATA

,1STXY,^
9190 DATA

92^ DATA lLDY#/lLOAX)/lLDX#/0*/lLDY/lLD

A.ILDX.Q^:

9210 DATA 0TAY,1LDA#,0TAX,9*,2LDY,2LOA,2

LDX,0t

9220 DATA 1BCSR/1LDAY)/0«,0«,1LDYX,1LDAX

9240 DATA 1CPY#,1CMPX),0*,0#,1CPY,
DEC, 8*

9258 DATA 0INY,lCMP#,0DEX,0*,2CFY,2CriPi2

9260 DATA 1BNER, 1CMPY >, ffl, Qt, Qt, lCfiPX, ID

9278 DATA @CLD/2Crf^0*,0*i0*,2CfFX,2DEC

9280 DATA 1CPX#,1SBCX>,9*,0*,ICPX, 1SBC,1

9290 DATA 0IMX,1SBC#,0NOP,0&2CP&25BC,2

93dQ DATA iBE^l&CY)>0*j0*>8#/lSBCX/H

9318 DATA 0SED,2SBCY,0*,0*i0*,2SOX2INC

LOC-DEC/HEX

40992

41008

418&3

41816

41824

41832

41048

41048

41856

41064

41072

41089
41088

41096

41184

A0£0:

A023:

A830:

A038:

A040:

A04S-

A050-

A058r

A060:
H06S:

A970:

A873-

A080:

A888:

A090;

0

95

99

AS

A3

A9

Sft

20

F0

A5

51

BA

85

85

85

DG

***** SAfFLE

LOC-DEC

40992

40994

40995

40997

40998

41080

41802

41084

41886

41089

41011

41013

41016

41018

41019
41021

41023

41024

:/f£X

A820;

A022^

A023^

A025 =

A826^

A028:

A82A^

A82C =

A82E;

A831^

A933^

AQ35 =

A038:

A03A =

A83E:

A93):

A83F^
H040:

1

00

F6

A2

08

80

A9

41

03

CA

DA

20

F2

B3

AD

29

*?

E8

A2

SC

A8

91

0A

BD
20

D9

A9

F4

35

85

A5

9f

3 4 5

94 00 ES

36 A0 81

A0 03 20

91 84 91

8ft CS A9

35 CS 20

20 72 BD

99 BD 28

9C A2 FF

50 85 C2

A9 D0 Eh

9F 35 94

BQ 35 Bl

85 35 AE

Al 20 CS

6

Ed

20

7F

Sh

03

FS

A5

57

%

20

A9

S5

A5

20

A2

: rtnoRY dump nm

OBJECT

95

E8

94

E8

Ed

90

A2

m
20

A2

m
28

A9

A8

91

91

C8

A3

00

88

92

F6

01

7F

SC

03

7F

08

84

8A

80

A8

AS

DISSASSEMBL

STfi $00,

ltot

STY 100/

INX

CPX #$92

X

X

BCC $A020

LDX #$86

LDY #$01

JSR $A87

LDX *$SC

LDY #$03

JSR $A37

LDA #$00

TAY

STA ($84

STA dPA

IHY
LDA #$80

F

F

)jY

>, Y

92

7F

AS

CS

91

B8

92

ED

20

92
00

At

34

Al
A5

.V
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65e GET lILX 
700 POKE 752, I • PRINT 
7e5 PRINT "CONTIttJE, RESTART, OR :;TOP (C 
IRIS) ?"; 
710 GET lIL :nF X=67 Tf£N 290 
73e IF X=82 Tf£N 200 
740 IF X<>83 THEN 710 
800 POKE 752, 0 • CLOSE # I • CLOSE lI2· END 
gee PRUIT #2; "$"; 
953 V=HIT< '1'/256;' · GOSUB 1000 
96e l'=Y -(lJ.iQ56 ) 
1000 H=IHT(lVI6)'L=1I-(HlI6;' 
1010 PRIHT lI2;H$(H+LH+1);H$(L+LL+i); 
I El-?0 RETURN 
900e DATA OORK, IORA:,n, 0*, 0t, 0:* , lORA, IASL 
,e:!: 
9010 DATA ~,IORAlI,OASLe:I:,O:~ ,20RA,2AS 
Le:!: 
9020 DATA IEJ'LR, lORAn, Ol, o:~, O:~, lORAX, IA 
$lX, e:l: 
9030 DATA fUC, 20RA'1', 0*, Ot, O:~, 2ORA:>( , 2ASL 
X,0* 
ge40 DATA 2JSR, l':UJ:>i ),0*, ot, IBIT, I~, IR 
OL0* 
9050 DATA OPlP,IANDlI,OROL,o;,2BIT,2AND,2 
ROL e:l: 
9060 DATA IBMIR, IANO')"'),O:L Ot,Ol, IANOX, IR 
OLX, e:l: 
9070 DATA eSE:c,2~')',0*,Ol,Ol,2ANO>(,2ROL 
X,o:t; 
ge80 DATA ffiTL IEOR:>( ),0*, OUll, IEOR, lLSR 
,0* 
9090 DATA ~,I EORlI, a.SR, 0*, 2.Jll' , 2EOR, 2 
LSR,o:t; 
9100 DATA IBVCR, lEORy) , 0*, 0:((, Ol,1EOR:'\, IL 
SRX, e:t 
9110 DATA fUL 2EORY, 0*, Ol, O:~, 2EORX, 2LSR 
X, o:t; 
9120 DATA ffiTS, IADC>;),0*,o:!:,O:t, I~C, lROR 
,o:t; 
9130 DATA OPlA,IADC#,ORQR,O*,2Jtf'),2(i)C, 
2ROR,o.* 
9140 DATA IBlISR, IADeY), O:L o:t, O:~, IAOC:~, lR 
ORX, B:* 
9150 DATA OS£L2(i)C')"',a:~,Ol,O:~ , 2ADC:~,2ROR 
X,e:!: 
9160 DATA 0*,1STAX ;', O:~, 0*, 1ST .... ·, ISTA , ISTX 
,e:!: 
9170 DATA OOEY, O:~, OT:>(A, 0'$, 2ST'r', 25TA, 2ST:>( 
,0:* 
9180 DATA IOCCR, ISTAY),[l:l,0:1:, 1ST),>;, ISTA>( 
, 1 STXY , e:t 
9190 DATA 0T\'A,2STAY,OT>(S,0l,O:t, 2STA:~, 0:i: 
,0:* 
9200 DATA lLDYlI, ILOAX), ILOXlI , O:ULOY, lLO 
A, lLDX, o:t: 
9211:1 DATA eTA')"',ILOAlI,OTA:';,0*,2LDi', 2LOA,2 
LOX,[l:t 
92213 DATA I BC"~, I LOAn, O:~, o~:, I LO'rX, 1 LOA:~ 
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, lLDXY, 0* 
92313 DATA OCL li , 2LOAY, 0TSX, 0:t , 2LD'1~'; , 2LOAX 
,aoXY,0* 
9240 OATA lCPYlI,ICMP:>(),O*,O*, lCP'r', ICMP, 1 
DEC,0* 
9250 DATA OI~N, IC~lP# , OOD:,o* , 2CPY,2Cr1P,2 
DEC, 0* 
9260 DATA ISNER, I Ctf'y ) , [l:l, 0*, O:~, 1 Cr1P:>(, 10 
ECX, B:t 
92713 DATA OClO, 2CMPY, e:t, e:~ , 0:L 2a1P:~, 20EC 
X,o:t: 
9280 DATA lCP:>(#, ISBC>O,e:~,O*,ICP;(, ISBC, 1 
m:,e:t 
9290 DATA 0Ht>(, ISBC#. ~OP, 0*, 2CP:>(, 2SBC,2 
m:,e:t 
93013 DATA 18EQR , ISBCY) ,[l:l, 0:t , 0:~, ISBei, II 
i'l:X, o:t: 
9310 OA TA OS£O, 2SBC'r' , 0:!:, 0:*, 0*. 2SBC(, 2 INC 
X,0* 

LOC-OEC/ I£>( 13 1 2 3 4 5 6 7 

40992 A020' 95 00 E8 94 013 E8 EO 92 
41000 Ao:28 . ge F6 HZ 86 AO 01 20 7F 
41008 A030 . AS A2 8C AO 03 20 7F A8 
41016 A038. A9 00 AS 91 84 91 SA C8 
41024 A040· A9 SO 91 SA C8 A9 03 91 
41032 A048 · SA A9 OA 85 C9 20 F8 88 
41040 A05O ' 20 41 so 20 72 80 A5 92 
41048 A058' Fe 03 20 99 80 20 57 80 
41056 A060 . A5 CA DO 9C A2 FF 9A 20 
4Hl64 A06B ' 51 OA A9 50 85 C2 20 92 
41072 Ae70 · SA 20 F4 A9 013 EA AS 00 
41000 HOi'S ' as F2 S5 9F 85 94 as A6 
41088 A080 . as 83 85 80 85 B1 A5 84 
41096 AOO8' as AD A5 85 85 AE 20 A1 
41104 A090 . DB 20 9F A1 20 CS HZ A5 

***** SAtf'LE tEMDRi' DUl1P :t:l;::~:~::·:: 

LOC-~C/I£>( OBJECT OISSASSErR'r' 

40992 A020' 95 00 
40994 A022 . E8 
40995 A023 · 94 00 
48997 Ae25 ' EB 
40998 A026' Ee 92 
41003 A028 90 F6 
41002 A02A HZ 86 
41004 A02C' A0 131 
41006 A02E ' 20 7F AS 
41009 A031 ' HZ SC 
41011 A033 . A0 133 
41013 A035 ' 20 7F A8 
41016 A03B' AS 00 
411318 A03A ' AS 
41019 A03B. 91 84 
41021 A030. 91 SA 
41023 A33F ' CB 
41024 AOO). A9 813 

STA $3(U( 
II{>( 
STY $00, X 
II{>( 
CP:~ #$92 
OCC $A020 
LOX #$86 
LOY #$131 
JSR $HS7F 
LO:~ mc 
LOY #$133 
JSR $A87F 
LOA #$00 
TAY 
STA ( $84),\' 
STA ($8A), i' 
!NY 
LOA #$813 

63 
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41626

41028

41029

41031

41033

41035

41&37

41049

41043

41046

41048

A044

A045

$049-

A04B:

A04D:

A053

A05S

A95A

41053

41056

41058

41060

41062

A069

A962

A964

A066

91 8A

C8

AS 03

91 SA

PS 0A

85 C9
29 FS B8

29 41 BD

28 72 BD

A5 92

F0 03

20 99 BD

29 57

A5 CA

D9 9C

A2 FF

9A

BD

STA CSSAVi'

IHY

LDA #*93
STA C*8A>'Y

LDA #*0A

STA $C9

JSR *B8FS

JSR *BD41

JSR *BD72
LDA J92

BEQ I-H05D

JSR JBD99

.JSR JBD57

LDA $CA

BME JA099
LDX #$FF

TXS

tUtt SAMPLE DISSASSB1BLY tmt ©

Formatted

Output for

ATARI Basic
Joseph J. Wrobel
Many folks tell me that they must struggle to pro

duce nicely formatted output when using ATARI

Basic due to the lack of the TAB function and the

PRINT USING command. Struggle no more. When

used together, the two subroutines presented in this

article can provide formatted output simply and

directly in ATARI Basic. Both numerics and strings

are supported. The type, arrangement and format of

variables which appear on one output line are con

trolled on a line-by-line basis by the main program.

The number of variables in one output is limited

only by the character width of the output device. The

output device can be the TV screen or any type of

printer, ATARI or otherwise.

The approach to formatted output used here

employs two subroutines. The purpose of the first is to

construct a line for output in a string variable set

aside for this purpose. Each time the subroutine is

called, it inserts the data sent to it by the main pro

gram at the selected position in the string and in the

format requested. When all the data to be printed in

the current line has been positioned, the second

subroutine is called. This subroutine merely prints

the output line string on the appropriate device, then

clears the string (fills it with spaces) to prepare it for

the next line of data.

A sample program using the routines is given in

Listing 1. Line 10 is required to set aside the strings

to be used in the subroutines. LINES is the string

which will ultimately contain the formatted output

line. It is dimensioned to a size one less than the

character width of the output device. In the example,

for the 38 character wide default screen size, it is

dimensioned to hold up to 37 characters by setting

NC to 37. Line 20 initializes LINES to a string of

spaces. N$ is a string used to temporarily store each

data item. It should be big enough to hold the largest

of your data items. To be on the safe side, its length

is set equal to that of LINES.

The actual subroutines of interest reside in lines

1000-1070 and lines 2000-2010 respectively. The lat

ter routine, as noted above, simply prints LINES

(line 2000) then fills it with spaces (line 2010) in

preparation for the next output line. If, instead of the

screen, a printer is the output device, then the

PRINT of line 2000 may simply be replaced by an

LPRINT or a PRINT # command, whichever is ap

propriate.

The routine starting at line 1000 actually does

the formatting and has two different entry points

depending on whether the data item is a string or a

numeric. The case of a string is the simpler of the

two, so let's consider it first. To position a string you

must place the string in variable N$, specify the col

umn position (RC) against which it is to be right

justified, then GOSUB 1060. Three examples of this

calling sequence are given in lines 100-120. At line

1060 the program first calculates LC, the leftmost

character position of the data item. Then, if the

column boundaries are acceptable, it inserts N$ in

LINES and RETURNs.

To position a numeric, you must put the data

item into variable N, specify ND, the number of

digits to the right of the decimal point you wish

printed, specify RC as defined above, then GOSUB

1000. See lines 150-170 for examples of this calling

sequence. In lines 1000-1010 N is rounded to the ap

propriate number of decimals. In 1020 the string NS

is defined. If the number is to be printed as an in

teger (ND =0), N$ is correct as is and the jump is

taken to 1060 to insert NS into LINES- For non-

integer formats, the decimal point and any trailing

zeroes which were dropped in forming the string

representation of the number must be restored. This

is done in lines 1030-1050. NS is then ready for in

sertion into LINES.

Output from the sample program as printed on

an ATARI 820 printer (using LPRINT in 2010) is

shown in Figure 1. Note that the numbers are

rounded for presentation with the requested preci

sion, that the decimal points of each column neatly

line up, that all trailing zeroes are present and that

negative numbers are also accommodated. Also note

how easy it is to line up the column headings with

the data by simply specifying the appropriate value

of RC when printing them (see lines 100 & 150, 110

& 160, 120 & 170).

The routines run fairly rapidly, but if you need

some extra speed, the loop in line 2010 can be

avoided. To do this, dimension a string, let's call it
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4Hl26 0042 , 91 SA 5m ($8A ;', y 
41028 0044' C8 HlY 
41029 0045 , A9 03 LOA 1t$03 
41031 0047 ' 91 SA STA (S8A), 'r' 
41033 Ae49' A9 0A LOA 1t$0A 
41e...,"""5 OO4B ' 85 C9 5TA $C9 
410.'37 0040 , 20 F8 B8 JSR $B8F8 
41040 A050' 20 41 80 JSR $8041 
41043 AB53' 20 ?2 SO JSR $8072 
41046 A056 AS 92 LOA $92 
41048 A058 ' FB 03 BEQ $A050 
410.50 A05A : 2e 99 80 JSR $8099 
41053 Ae5D ' 20 57 BO JSR $8057 
41056 AaGe , AS CA LOA SCA 
41058 0052 ' 00 9C SHE $AOOO 
4 Hl60 0054 ' A2 FF LD:>( #$FF 
41062 AB66 ' 9A TXS 

***** SAtf'LE OISSASSErlBL'r' :;~n:(~t © 

FormaHed 
Output for 
ATARI Basic 
Joseph J. Wrobel 
Many fo lks tell me th at they must struggle to pro
duce nicely formatted output when using ATAR I 
Basic due to th e lack of the TAB function and th e 
PRINT USI TC command. Struggle no more. When 
used together , the two subroutines presen ted in thi s 
article can provide formatled output simply and 
d irectl y in AT AR I Basic . Both numerics and st rings 
are supported. The type, arrangement and format of 
variables which appear on one outpur line are co n
trolled on a line- by-line basis by the main program. 
The number of variabl es in one outp ut is limit ed 
onl y by the character width of the ou tput device . T he 
output dev ice can be the TV screen or any type of 
printer, ATAR I or otherwise. 

The approach to form att ed output used here 
employs two subroutines. The purpose of the first is to 
construct a line for output in a string va riable set 
aside for this purpose. Each time the subroutine is 
called , it in serts the data sent to it by the main pro
gra m at the selected position in the stri ng and in the 
format requ ested . When all the data to be pri nt ed in 
the current line has been positioned , the second 
subrou tine is called. This subroutine merel y print s 
the output line strin g on the app ropriate device, then 
clears the string ( fi ll s it with spaces) to prepare it fo r 
the nex t line of data. 

A sam ple program usi ng the routi nes is givcn in 
Li st ing 1. Line 10 is req ui red to set aside the strings 
to be user! in the subrouti nes. LINES is the stri ng 
which will ult imately contain the formatted OUtput 

line. It is di mensioned to a size onc less than the 
character width of the outpu t device . In the example , 
fo r the 38 character wide defa ult screen size , it is 
dimensioned to hold up to 37 characte rs by settin g 
NC to 37. Line 20 initiali zes LI NES to a stri ng of 
spaces. S is a string used to temporarily sto re each 
data item. It should be big enough to hold the largest 
of your data item s. To be on the safe side, its length 
is set equal to that of LI NE$. 

T he actual subroutines of interest reside in lines 
1000- 1070 and lines 2000-2010 respectivel y. T he la t
ter rou tin e, as noted above, simply prin ts LINES 
(line 2000) then fill s it with spaces (line 2010) in 
preparation for the next output line. If, in stead of the 
screen, a printer is the out put device , then the 
PRI NT of Jine 2000 may sim ply be replaced by an 
LPRI NT or a PR I T # command, wh ichever is ap
propnate . 

T he routine starting at line 1000 actually does 
the formatti ng a nd has two different entry poin ts 
depending on wheth er the data item is a strin g o r a 
numeric. T he case of a st rin g is the simpler of the 
two, so let's consider it fi rs t. To pos ition a str ing you 
must place the string in variable N$, spec ify the col
umn position (R C) against which it is to be right 
justified, then COSU B 1060. Three examples of this 
calling sequ ence arc given in lines 100-120. At Ji ne 
1060 the progra m first calculates LC , the leftmost 
character posit ion of the data item . Then , if the 
column bou ndaries a re acceptable, it in sert s NS in 
LI NES and RETURNs. 

To position a numeric, you mu st put the data 
item into variable N , specify ND, the nu mber of 
digits to the right of the decimal point you wish 
printed , specify RC as defined above, then COSUB 
1000. Sec lines 150- 170 for examples of Ihis calling 
sequence. In lines 1000-1010 N is round ed to the a p
propria te number of decimals . In 1020 th e string NS 
is defi ned. If the number is to be printed as an in
teger (N D ~ 0), NS is correct as is and th e jump is 
taken to 1060 to in sert NS into LINES . For non
integer format s , th e decimal point and any trai ling 
zeroes which were dropped in forming the string 
representation of the number must be restored . Th is 
is done in lines 1030-1050. NS is then ready for in
sertion into LINES . 

Output from the sample program as printed on 
an ATAR I 820 print er (usin g LPRINT in 20 10) is 
shown in Figure 1. Note that the numbers are 
rounded for present ation with the req uested preci
sion, that the decimal po in ts of each column neatly 
line up, th at all trailing zeroes are present and that 
negative numbers are also accommodated . Also note 
how easy it is to line up the colu mn headin gs with 
th e data by simply specifyin g the app ropriate value 
of RC when printin g them (sec li nes 100 & 150, 11 0 
& 160, 120 & 170). 

The rout ines run fa irl y rap idly, but if you need 
some extra speed, the loop in line 20 10 can be 
avoided. To do this, dimension a string, let's call it 
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MT$, the same length as LINES and fill it with

spaces just once at the start. Then, line 2010 can be

replaced by 2010 LINES - MT$:RETURN

If you have a slow printer like a teletype, you may

also gain some speed by stripping the trailing spaces

from LINES before printing it. This can be done by

replacing line 2000 with the three lines given below.

2000 FORI = NC TO 1 STEP -1:IF LINES(I,I)<>" "

THEN 2004

2002 NEXT I

2004 PRINT LINES(U)

1 REM U FORMATTED OUTPUT EXAMPLE U
2 REM JOE WROBEL, ROCHESTER, W

3 REM SUBROUTINE UARIABLES - LLC\N,NC,H

LINE*(NC),N*<NC)10 NC=3

20 Q3SUB 2010

108 N$=IIX1I = RC

n8N$=MX/32B=RC=1

1060

I960

RC=33 = I860129 N$=tlSMPI*X/8)

138 GOSUB 200U

140 FOR X=0 TO 15

158 N=X:ND=0:RC=7=GOSUB 1009
160 H=X/32^ND=3^RC=17:G0SUE 1000

170 H=SM 4*ATN< 1 >*X/8) • NT>7 ■ RC=32: GOSUB

1990

188 GOSUE 2090 = NEXT X

190 STOP

1000 I=INT(10*ND+0.5)
1818 N=INT(I*N+0.5VI

1820 N$=STRf<N):IF ND=0 THEN 1066

1038 IF N=INT<N> THEN N*(LEN<N*)+1 >=\B

1848 NZ=ND+1+LEN< STR*<IHT(N))>-LEN<N*>

1858 IF NZ>0 THEN FOR 1=1 TO NZ = N$<LEN(M

*H1)="0W-I€XT I
I860 LC=RC+l-LEhKN*VIF LC<=RC AND RC<=N

C ATO LO=1 THEN LIr£$<LC,RC>=N$

1878 RETURN

2888 PRINT LINE*
2810 FOR 1=1 TO NC LINE$(I,n="

: RETURN

X

0

1

3

4

5

6
•p

8

9

10

11

12

13

14

15

X/32

0 08S

8.031

0.063

8.094

0.125

0.156

0.188

8.219

8.250

0.231

8.313

8.344

8.375

8.406

8.43S

8.469

SIN<PI*X/8)
0 8000000

8.3826S34

8.707106B

0.9238795

1 0008088

8.923S795

8.707166S

0.3826834
0.6000000

-8.3S26834

-0.7071668

-0.9238795

-1.0000008
-8.9238795

-8.707106S

-8.3826834 <§

Random

Color

Switching

While Idle

R. A Howell

Have you ever been involved in a scenario similar to

the following? This has happened to me several

times. I get the program listing of a new game

from a friend or from the pages of a magazine. The

game sounds really exciting, so I anxiously begin

typing the program into my Atari 800 computer

system. Of course, my 10 year old son is busily

watching over my shoulder because he is also anx

ious to try out the new program. When I finally

finish, we try it. After a few corrections for typing

mistakes, the game is running and we get deeply

engrossed in playing it. About the time we have

mastered the rules and are into the full action and

excitement of the game, ZAP!!, the Atari 800 goes

into its random color switching routine on the screen.

This usually makes the playing field difficult to see

because the random colors selected by the computer

are either too dark or are all of similar shades so they

blend together. The solution is simple for those of us

who have used the Atari; just hit a key, any key on

the keyboard and the original program's colors will

be restored. Right! Wrong! The problem with this is

that if I take either hand from the joystick or fire

button to hit a key, my son gains the advantage in

the game and vice versa. Have you also found

yourself in this dilemma?

The problem occurs because of a hardware

feature on the Atari computer. When a key has not

been pressed for a little over 9 minutes, the system

automatically starts to vary the colors on the screen.

It will continue to randomly vary the colors on the

screen until a key on the keyboard is pressed. At that

point it will return the screen to the correct colors

and begin the 9 minute time-out sequence again.

The purpose of this feature is to prevent the image

on the screen from being permanently burned into

the phosphor on the cathode ray tube when the com

puter is left for a long time without being changed.

However, many programs (games in particular) do

not require any key-presses. All inputs come from

trigger buttons and game paddles or joysticks. When

running such a program, it is inconvenient to have

this color switching occur every 9 minutes, so let's

look at what triggers this feature and how to prevent

it from happening.
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MTS, the same length as LINES and fill it with 
spaces juSl once at th e Slarl. Then, line 2010 can be 
repl aced by 2010 LINES = MTS,RETURN 

If you have a slow printer like a teletype , you may 
also gain some speed by stripping the trailing spaces 
from LI NES befo re printing it. This can be done by 
replacing line 2000 with the three lines given below. 
2000 FOR I = NC TO 1 STEP -UF LINES(I , I) < > " .. 

THEN 2004 
2002 NEXT I 
2004 PRINT LINES(l , l) 

1 PB1 :** FORMATTED OUTPUT Ei(Atf'LE ** 
2 REM J:E WROBEL, ROCHESTER, ~N 
3 REt1 SLBROUTINE 'JARIABLES - LLC,fLNC,H 
D,NZ,RC,LlNE$,N$ 
113 i'C=37 , 0 I M LI NE:f(fO , N$( He ) 
213 GOSlE 2tl10 
leB ~l$=" X'" ~:C=7 ' GOSUB 113613 
1113 H$="iV32" 'RC=17 ' GOSlIB 1063 
1213 ~1$="SIN(PU?V8) " 'RC=33GOSLI3 11360 
1313 GOSlE 2000 
1413 Fffi >(=13 TO 15 
159 N=XfD=B'RC=7 ' GOSUB 1131313 
1613 t'1=i!,/32' NO=3 ' RC=17 ' GOSUB 1000 
179 H=SIN( 4:1:ATW 1 )*X/8)' ND=7 ' RC=32 , GOStB 

1000 
189 G()S(£ 2001-) NE:~T X 
1913 STIY 
1 eB0 I = HIT< 1 13A t-lD+0 . 5 ) 
10113 H=INT< I*N+13 . 5 )/1 
10213 H:f=STR$( N) , IF tD=B THHl 1063 
113313 IF H=HlHN) Tf£N N$(LENOl$)+1 )="." 
1 1340 ~lZ~lD+ 1 +LEW STR$( I fH ( t·l ) ) )-LEtK tit ) 
leSe IF HZ>13 H£ti Fffi 1=1 TO tlNl$( LENnI 
$)+1 )="0" ' rlEXT I 
11360 LC=F.:C+l-LEH01$), IF LC{ =RC AHD RC< =~l 
C rID LC>=1 THEN LHE$( LC,RC~l$ 
113713 RETUR~l 
21300 PRHH LHO 
21310 FOR 1=1 TO NCLIh£$( L 1)=" " ' rlEi(T I 
' RETURN 

x :~/32 SlrKF'I:ti!,/8) 
0 13 .000 13 .131300000 
1 13 .1331 13 .3826834 
2 13.1363 13 .7137H:168 - 13 .094 0.9'238795 ~ 

4 13 . 125 1 . 000000(1 
5 13.156 0.9238795 
6 13 .188 13 .7071068 
-, 13 .219 0.3826834 ( 

8 13 . 2513 0 .0000000 
9 0.281 - 13 .3826834 

ttl 13 .313 -13 . 7071 (168 
11 13 .344 -0.9238795 
12 13.375 -1 . 0000130(1 
13 0.406 -0 .9238795 
14 13.433 -0 .7071068 
15 0.469 - 13 .3826834 
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Random 
Color 
Switching 
While Idle 
R. A. Howell 
H ave yo u ever been in volved in a scenario similar to 
the following? This has happened w me several 
times. I get the program listing of a new game 
from a friend or from the pages of a magazine . The 
game sounds reall y excit ing, so I anxiously begin 
typing the program inw my Atari 800 computer 
system . Of course, my 10 year old son is bus ily 
watching over my shou lder because he is also anx
ious w tryout the new program. When I fin ally 
fini sh , we try it. After a few corrections for typing 
miSlakes, the game is running and we get decply 
engrossed in playing it. About the time we have 
maste red the rules and a rc in to the full act ion and 
excitement of the game, ZAP!!, the Atari 800 goes 
into its random color swi tching rout ine on the screen . 
This usuall y makes the playing field difficult to see 
because the random colors selected by the computer 
are either too dark or are a ll of simila r shades so they 
blend together. The solution is simple for those of us 
who have used the Atari; just hit a key, a ny key on 
the keyboard and the o ri gin al program's colors will 
be restored. Right! Wrong! The problem with this is 
that if I take either hand from the joystick or fire 
button w hit a key, my son gains the advantage in 
th e game and vice versa. H ave you also found 
yourself in this dilem ma? 

The problem occurs because of a hardware 
feature on the Ata ri computer. When a key has not 
been pressed for a little over 9 minutes, the system 
automati call y starts to vary the colors on the screen. 
It will contin ue to randomly vary the colors on the 
screen until a key on the keyboard is pressed. At that 
point it will return the screen to the correct colors 
and begin the 9 minute time-out sequence agai n. 
The purpose of this feature is to prevent the image 
on the screen from being permanentl y burned into 
the phosphor on the cathode ray tube when the com
puter is left for a long time without being changed . 
H owever, many programs (games in particular) do 
not require any key-presses. All inpu ts come from 
tri gger bUllons and game paddles or joyst icks . When 
runnin g such a program, it is inconvenient to have 
this color switching occur every 9 minutes , so let's 
look a t what triggers this feature and how to prevent 
it from happening. 
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Type the following one line program into your

Atari computer and run it:

10 PRINT PEEK(77): GOTO 10

This program repeatedly displays the contents of

RAM (Random Access Memory) location 77 on the

screen. As you can see by watching it run, RAM

location 77 starts at 0 and increments by 1 every 4 to

4.5 seconds. Now while this program is still running,

press any key on the keyboard (except BREAK or

the 4 special function keys). As soon as you pressed

the key, notice that location 77 returned to 0 and

started incrementing all over again. Now let the pro

gram run for a while without pressing any keys.

After approximately 9 minutes, the count will be

close to 128. As soon as RAM location 77 reaches

128, you will see that it gets set to 254 and the screen

colors immediately begin to vary randomly. Now

with the program still running, press any key again.

Normal colors are returned to the screen and location

77 begins all over incrementing from 0.

Each byte of memory in the Atari consists of 8

BITS (Binary digiTS - l's or O's). The lower 7 bits

of memory location 77 are used to count from 0 to

127. When the count reaches 127, all of these 7 bits

are binary l's. Adding 1 more causes the 8th (upper

most) bit to change from 0 to 1 and this triggers the

random color switching hardware. At 4 to 4.5

seconds per increment, it takes about 9 minutes for

the computer to count from 0 to 127. Any number in

location 77 from 128 to 255 will cause the upper bit

to be set to 1 and the random color switching to oc

cur. To see this, stop the program from running

(with the BREAK key) and enter the following:

POKE 77,217

When you type this and press RETURN, the

screen immediately starts switching colors because

217 is between 128 and 255 and has caused the up

per bit of memory location 77 to be set to 1.

So any BASIC program can be modified to pre

vent the random color switching from occurring by

periodically executing a POKE 77,0 to reset location

77 to zero and prevent it from reaching 128. Now

you say, 'Won't this stop the computer from doing

its color switching if I leave it for over 9 minutes

with that program running and thus defeat the pur

pose of this hardware feature?' The answer is no, not

if the POKE statement is placed in the program pro

perly. When the program is idle, it will probably be

in a loop waiting for paddle or joystick inputs. Just

make sure the POKE statement is not put in this

loop. Place it elsewhere in the program where it will

be executed frequently. Then, if the computer is left

idle while the program is running, it will not execute

the POKE statement and random color switching

will take place after 9 minutes. When the player

returns, as soon as the joystick or paddle is moved or

a trigger button pressed, the idle loop will be ter

minated and the POKE statement executed, return

ing the screen to normal colors. If the POKE state

ment is put in the right place, it can be made to ap

pear as if the paddle or joystick acted just like a key

press in restoring the screen to normal.

Now that the function of RAM location 77 has

been revealed, the random color switching feature of

the Atari computer can be put back into its proper

place. It won't need to be a bother any longer by

popping up unexpectedly at the wrong moment!

Happy programming. C

ATARI
software

*LASERBALL*

GAME OFZAP-OR-BE-ZAPPED! REQ. 8K,

2 JOYSTICKS. CASSETTE ONLY $5.95!!

(AZ ADD 5%) SEND CASH, CHECK OR

MONEY ORDER TO:

COMPUGRAPHICS
13850 N. 19th AVENUE, SUITE #220

PHOENIX, AZ 85023 (602) 863-1047

Software for

Personal Computers

A collection of 10 Chollenglrg pr

prttGrroinmcnf volue —■ ord t ppi

functional value. In disk ond or

GAMES • HELICOPTER BATTLE

• HORSE RACING

• KENO

• LIGHTNING BOLTS

ord REACTION

• THE WAD MARBLE

• MUS1GAME !3Game!

• SUPERMASTER

• TAG

• TRACTOR BEAM

• WAR AT SEA

BUSINESS • CCA Dote

Morogemfnt System

• LETTER WRITER

Maitetc

ograrrn created to provide a unique

soral business progrcrms with brood

cassetie en indicoled.

Req.-16K RAM'Cassette S 9.95

- 16K RAM.Disk 14.95

Req.-16K RAM Conetlc 9.95

- 16K RAM'DIik 14.95

Req. - 8K RAM Cauetie 9.95

- 16K RAM Disk 14.95

Req.-loK RAM Cassette 9.95

-24K RAM Disk 14.95

Req.- BK RAM Cassette 9.95

- 16K RAM'Dijk 14.95

| Roq.-loK RAM'Cosseite 9.95

- 24K RAM Disk 14.95

Req.- BK RAM Cassette 9.95

- 16K RAM/Diik 14.95

Req. — 16K RAM/Conplie 9.95

- 16K RAM.'Diik 14.95

Req.- SK RAM Cassette 9.95

-16K RAM'Disk 14.95

Req.-16K RAM Cassette 14.95

-24K RAM Diik 19.95

Heq. — 49K RAM Disk 99.95

Req. -34K RAM Dili 19.95

arc) 4 VISA Accepted

DIVISION OF CUSTOM ELECTRONICS, INC.

SOFTWARE
23B Exchange St.. Chicopee. Maimchuscils 01013

(413) 592-4761

* Dealer And Distributor Inquiries Invited

• Closed Mondays - Open Doily Til 5:30 - Fridays 'Til
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Type the followin g one line program in to yo ur 
Alari computer and run it: 
10 PRINT PEEK(77), GOTO 10 

This program repeatedl y displays the contents of 
RAM (Random Access Memory) locat ion 77 on the 
scree n . As you can see by watching it run , RAM 
location 77 starts at 0 and increments by I every 4 to 
4.5 seconds. Now while this program is st ill running, 
press any key on the keyboard (except BREAK or 
the 4 special fun ct ion keys). As soon as you pressed 
the key, notice that location 77 returned to 0 and 
started incrementing all over again. Now le t the pro
gram run for a while without pressing any keys. 
After approximately 9 minutes , the count will be 
close to 128. As soon as RAM locat ion 77 reaches 
128, you will sec th at it gets set to 254 and the sc ree n 
colors immediately begi n to vary randomly. Now 
with the program st ill running, press an y key again. 
Normal colors are returned to the screen and location 
77 begins all over incrementing from O. 

Each byte of memory in the Atari consists of 8 
BITS (BInary digiTS - I 's or O's). T he lower 7 bits 
of memory locat ion 77 are used to count from 0 to 
127. When the count reaches 127, al l of these 7 bits 
are binary 1 's o Adding I more causes the 8th (upper
most) bit to change from 0 to 1 and this triggers the 
random color switching hardware. At 4 to 4.5 
seconds per increment , it takes about 9 minutes for 
the computer to count from 0 to 127 . Any number in 
locat ion 77 from 128 to 255 will cause the upper bit 
to be set to 1 and the random color switchin g to oc
cur. To see this, stop the program from runn ing 
(with the BREAK key) and enter the following: 
POKE 77,217 

When you type th is and press RETURN, the 
sc reen immedi ately starts switching colors because 
217 is between 128 and 255 and has caused the up
per bit of memory locat ion 77 to be set to I. 

SO any BASIC program can be modified to pre
vent the random colo r sw itching from occurring by 
periodically execut ing a PO KE 77 ,0 to reset locat ion 
77 to zero and prevent it from reachin g 128. Now 
you say, 'Won 't this stop the comput er from doing 
its color sw itching if I leave it for over 9 minutes 
with that program running a nd thus defeat the pur
pose o f thi s hardware feature?' The answer is no , not 
if the POKE statement is placed in the program pro
perly. When the program is idle, it will probably be 
in a loop waiting for paddle or joystick inputs . JUSt 
make sure the POKE statement is not put in this 
loop. Place it elsewhere in the program where it wi ll 
be executed frequently. Then , if the computer is left 
idl e wh ile the program is running, it w ill not execute 
the POKE statement and random color switching 
will take place after 9 minutes . When the player 
return s, as soon as the joystick or paddle is moved o r 
a trigger l,muon pressed, lhe idle loop will be ter
minated and the POKE statement executed, return
ing the screen to normal colors. If the POKE state-

ment is put in the right place, it ca n be made to ap
pear as if the paddle or joystick acted just like a key
press in restoring the screen to normal. 

Now that the function of RAM location 77 has 
been revealed , the random color sw itching feature of 
the Ata ri com puter can be pu t back in to its proper 
place . It won't need to be a bother any longer by 
popping up un expectedly at the wrong moment! 
Happy programming. © 

ATARI 
software 

• LASER-BALL · 
GAME OF ZAP-OR·BE·ZAPPED! REQ. BK, 
2 JOYSTICKS. CASSETTE ONLY $5.95!! 
(AZ ADD 5% ) SEND CASH, CHECK OR 

MON EY ORDER TO: 

COMPUGRAPH ICS 
13850 N. 19th AVENUE, SU tTE #220 

PHOENIX, AZ 85023 (602) 863·1047 

A co llect ion of 10 challeng irg progroml creo ted to pro~ide 0 unique 
en terta inme nt "o1.,e - o nd 1 petlonol bUlintlH p.ogroml with brood 
l unctiono l ~alu.,. . In dilk a r.d 0 ' conelle a l indica ted. 

GAMES • HELICOPTER BATTLE Req . - 161( RAM / Co lle lt e 
- 161( ~AM /O i lk 

• HORSE RACING Req. - 161< RA M/ Cour:!!!e 
- 161( ~AM /Oilk 

• I<ENO ~eq . - BI< RA M/ COllette 
- 16 1( RAM Oilk 

• LIGHTN ING eous Req. - 161< RAM / Colltl lle 
ond REACTION - 1~1( ~AM/O i lk 

• lHE MAO MA~BLE Req . - 8 1( ~AM Conelle 
- 161( RAM / Oilk 

• MUSIGAME /1 Gornel ) Req . - 161( RAM / Conelte 
- 1~1( RAM / Oil k 

• SUPERMASlER Req . - 8 1< RAM / Collelle 
- 16 1( RAM / Dilk 

• TAG Req . - 16K RAM / Collelle 
- 16 1( RAM / Dh k 

• TRACTO~ BEAM Req . - 8K RAM / Collelte 
- 16K RAM / Dilk 

• WAR AT SEA Req . - 16K RA M 'Collelte 
- 1~K RAM / Dilk 

8USINESS • CCA Do lo 
Morogemenl SYIlem Req. - <181< RAM D;lk 
lEnER WRITER Req . - HK RAM O i .~ 

MOltercord &. VISA Accepted 

DIVISION Of CUSTOM EHcnONICS. INC. 

SOF T WARE 
138 hchonge 51 ., Chicop .... . MOlloch"'elll 0 1013 

(413) 592 · ~761 

• Oeoler And Di " ributo, Inquiriel In ,,i led 
• Cloled Mondoyl - Open Doily 'TiI 5 ,30 - Fr idOYI 'Til 8 

S 9 .95 
14.9S 
9.95 

14.95 
9.95 

14.95 
9 .95 

1 ~.95 
9.9S 

14.9S 
9.95 

14 .9S 
9 .95 

1 ~ .9S 
9.95 

14.95 
9.95 

1~ .95 

14.95 
19.95 

99.95 
19.95 



March, 1981. Issue 1O. COMPUTE! 87

A Small

Operating

System:

OS65D

The Kernel
Part 3 of 3

Tom R. Berger

School of Math
University of Minnesota

Minneapolis, MN

Concluding

Remarks

OS65D is a very small operating system. It is in no

sense 'generalized' to run with a large variety of soft

ware or peripherals as, say, Digital Research's CP/M

is for the Z80. If software and peripherals other than

those supplied by OSI are to be used, then the

operating system must be modified. There are ad

vantages and disadvantages to such an operating

system. Disadvantages result from its inherent inflex

ibility and lack of generalized commands. On the

other hand, because the operating system is so very

small and easy to understand, for those who choose

to understand it, it is easy to modify to suit personal

needs: a definite advantage.

Let's look now at some 'features' not available

in OS65D. Essentially all the operating system is in

memory at all times. This creates minor problems

with peripherals and INPUT/OUTPUT. For exam

ple, the original conception by OSI of I/O leads to a

sequence of routines exactly filling the I/O space.

Time has shown that OSI did not make the perfect

choice for all situations. In particular, the real time

version of OS65D requires that certain of the I/O

routines be partially overlaid or omitted to make

room for expansions of other I/O routines. The miss

ing routines are not easily returned except by special

allocation. A more generalized system would have an

area of memory for I/O routines (just as OS65D

does), but this area would not have fixed routines in

it. I/O routines would be written to run at any loca

tion and would be loaded into the special space from

the disk when they were needed, and where a niche

was available. After they had served their purpose,

the space they occupy would become available for

other routines. This 'generalized* approach eases I/O

problems, but requires much additional coding to

handle all the loading and space allocation.

The disk handling routines could not be made

much more compact. In particular, many user func

tions are left out. Thus the user must do a large

amount of housekeeping not required on larger

systems. The most glaring deficiency is the file crea

tion process. You cannot create a file until you know

its size. Usually, you cannot know its size until it

is in memory; but the file creation utility occupies

the same space as the file. As a result, a scratch file

must be created in order to temporarily save pro

grams while a permanent file of the correct size is

created. The process becomes even more involved if

you wish to expand a current file beyond its current

size.

If you use BASIC programs which process many

files, then the error recovery process of OS65D is far

too simple. If BASIC calls an operating system com

mand (say DISK!"blah blah") and an error occurs,

this error is often nonrecovcrable. That is, the stack

is reset and return to BASIC occurs through the

WARM START. This often means your program

will bomb if you try to CONTINUE. If you have a

large amount of information stored in BASIC strings

and in the process of saving it encounter a disk error,

then without a great deal of knowledge about the in

ternal working of BASIC, your information is lost.

Most file handling is done with BASIC utilities.

If you are programming in assembly language, this

leads to endless shuffling back and forth from BASIC

to the Assembler and back.

The operating system lacks an adequate editor.

Thus the Assembler and BASIC must contain their

own editors. As a consequence, all input must be ac

ceptable to one of these two editors if it is to be pro

cessed. In particular, line numbers are needed. A
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amount o f housekeep in g not required o n larger 
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tion process. Yo u cannot create a fil e until you know 
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must be created in order to tempo rarily save pro
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BASIC program can be created to solve this num

bering problem, but BASIC may be too slow. Solv

ing this new problem leads to further complications

which would not be necessary with a good operating
system editor.

There are certain philosophical advantages to a

small operating system. OS65D is small enough that

its entire operation can be understood at once. This

means hackers can modify and alter the system, not

just by POKES and patches, but fundamentally, to

suit their own needs. In my experience, most hobby

OSI computer owners aspire to or already fall in this

hacking category. The smallness of the system puts

the user in direct contact with the most fundamental

operating system commands and operations. Even

though it is slightly more involved, this gives the user

the very maximum of control over the system.

This article was written using disassemblies of

OS65D V3.2 (NMHZ) Release November 1979.

Future articles will cover: (1) the I/O routines; (2)

the Disk routines; (3) the ROM, and (4)

miscellaneous bits and pieces. The disassemblies I

have made are fully annotated (by hand) and are

available for those who would like to use them. Send

a stamped, self-addressed postcard to me to deter

mine availability.

Tom Berger

10670 Hollywood Blvd.

Coon Rapids, MN 55433 ©

* SOFTWARE FOR OSI
-£l VIDEO GAMES 1 S15.
iw. Three Games. Head-On is like the popular arcade game. Tank
Ir- Battle is a tank game for two to four. Trap! is an enhanced

>* blockade style game.

jy VIDEO GAMES 2 S15.

>* Three games. Gremlin Hunt is an arcade-style game for one to
k< three. Gunfight is a duel of mobile artillery. Indy is a race game

<* for one or two.

*fc ADVENTURE: MAROONED IN SPACE $12.
v- An adventure that runs in 8K! Save your ship and yourself from

t* destruction.

*fc DUNGEON CHASE S10.
j^ A real-time video game where you explore a twenty level

i* dungeon.

M BOARD GAMES 1 S15.
K-r Two games. Mini-gomoku is a machine language version of

t* five stones gomoku. Cubic is a 3-D tic-lac-toe game. Both with
>j graphics.

J? DISASSEMBLER $12.
•"^ Use this to look at the ROMs in your machine to see what
^ makes BASIC tick. Reconstruct the assembler source code of

machine language programs to understand how they work.

■fa Our disassembler outputs unique suffixes which identify the
. addressing mode being used, no other program has this!

SUPER! BIORHYTHMS $15.
*\l A sophisticated biorhythm program with many unique

. features.

[ C1 SHORTHAND S12.
f Use only two keys to enter any one of the BASIC commands

r. *m A or keywords. Saves much typing when entering

programs. Written in machine language.

For all BASIC-in-ROM sysicns Selected program; available
on d>sk Color ar.a 5QLjnd on uideo games

Send tor FREE catalog

#±r\ DIHMSOFTWARE ASSO.
-^|^ tl I \J l^i 14? Main St. Ossining. NY 10562

A Six-Gun

Shootout
Game

For The

OSI C1P

Charles L. Stanford
The Six Gun Shootout game is a very pleasant and

fun activity, particularly for the six to twelve or so

age group. But this article concerns more than just

the mechanics of writing another BASIC game for

the C1P. When I originally wrote the program

almost two years ago, we were reasonably satisfied

with it. Sure, it was slow. Every time a player moved

his gunfighter up or down the screen, the graphics

POKEs took a lot longer than desired. And

remembering that the "1" key was UP and the "2"

key was down took a lot away. Those of you who

have seen my articles on Fast Graphics (COMPUTE

II Issue 3) and on interfacing the Atari Joystick to

the C1P (COMPUTE Issue 7) can grasp what hap

pened. Making that program work like it should has

taught us more about the workings of the machine,

over the past year, than any dozen manuals or ar

ticles.

This article, then, is a summing up of the

methods we used to speed up both the software and

the hardware to make BASIC games both more fun

and much more saleable in the not inconsiderable

Software marketplace.

BASIC Program Description

The game runs much as the early Arcade versions

did. Each player has his gunfighter, who can shoot

across the screen. Three Cacti obstruct some of the

view, and move to a new location after each shot.

Each player can move up or down, and shoot. Each

gets 15 shots, and 5 hits wins.

The BASIC program shown in Listing 1 is fairly

well annotated with REMs, but a few of the routines

bear some discussion. The initialization starting at

Line 5 sets the screen up as though no joysticks were

available. This was deliberate, and makes the game

more universally useful. It is a good idea to do this

on all games, whether for paddles or for joysticks.

The scoring from Line 200 is handled indirectly

through the Fast Graphics Machine Language

subroutine. Thus the POKEs of the ASCII

characters are to that program rather than to the
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BASIC program ca n be created to solve this num
bering problem, but BAS IC may be too slow. Solv
ing thi s new problem lead s to further complications 
which would not be necessary with a good operating 
system editor. 
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means hackers can modify and alter the system , not 
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bea r some di scussion. The ini tiali zat ion starting at 
Line 5 sets the screen up as though no joyst icks were 
availabl e. This was deliberate , and makes the game 
more uni versally useful. It is a good idea to do this 
on all games, whether for paddl es or for joysticks. 
The sco ring from Line 200 is handled indirectly 
th rough the Fast Graphics M achine Language 
subroutine. Thus the POKEs of the ASCll 
characters are to that program rather th an to the 



SOFTWARE FOR OSI
A JOURNAL FOR OSI USERS!!

The Aardvark Journal is a bimonthly tutorial for OSI

users. It features programs customized for OS! and

has run articles like these:

1) Using String Variables.

2) High Speed Basic On An OSI.

3) Hooking a Cheap Printer To An OSI.

4) An OSI Disk Primer.

5) A Word Processor For Disk Or Tape Machines.

6) Moving The Disk Directory Off Track 12.

Four back issues already available!

S9.00 per year (6 issues)

ADVENTURES

Adventures are interactive fantasies where you give the

computer plain English commands {i.e. take the sword,

look at the control panel.) as you explore alien cities,

space ships, ancient pyramids and sunken subs. Average

playing time is 30 to 40 hours in several sessions.

There is literally nothing else like them - except

being there yourself. We have six adventures available.

ESCAPE FROM MARS - Explore an ancient

Martian city while you prepare for your escape.

NUCLEAR SUBMARINE - Fast moving

excitement at the bottom of the sea.

PYRAMID - Our most advanced and most

challenging adventure. Takes place in our

own special ancient pyramid.

VAMPIRE CASTLE - A day in old Drac's

castle. But it's getting dark outside.

DEATH SHIP - It's a cruise ship - but it ain't

the Love Boat and survival is far from certain.

TREK ADVENTURE - Takes place on a

familiar starship. Almost as

good as being there.

$14.95 each

NEW SUPPORT ROMS FOR BASIC

IN ROM MACHINES

CIS - for the C1P only, this ROM adds full

screen edit functions (insert, delete, change

characters in a basic line.), Software selectable

scroll windows, two instant screen clears (scroll

window only and full screen.), software choice of

OSI or standard keyboard format, Bell support,

600 Baud cassette support, and a few other

features. It plugs in in place of the OSI ROM.

NOTE: this ROM also supports video conversions

for 24, 32, 48, or 64 characters per line. All that

and it sells for a measly $39.95.

C1E/C2E for C1/C2/C4/C8 Basic in ROM ma

chines.

This ROM adds full screen editing, software

selectable scroll windows, keyboard correction

(software selectable), and contains an extended

machine code monitor. It has breakpoint utilities,

machine code load and save, block memory move

and hex dump utilities. A must (or the machine

code programmer replaces OSI support ROM.

Specify system $59.95

DISK UTILITIES

SUPER COPY - Single Disk Copier

This copy program makes multiple copies,

copies track zero, and copies all the tracks

that your memory can hold at one time —

up to 12 tracks at a pass. It's almost as fast

as dual disk copying. - SI5.95

MAXIPROSS {WORD PROCESSOR) - 65D

polled keyboard only - has global and line edit,

right and left margin justification, imbedded

margin commands, choice of single, double or

triple spacing, file access capabilities and all The

features of a major word processor — and it's

onlyS39.95.

P.C. BOARDS

MEMORY BOARDS!! - for the C1P. - and they

contain parallel ports!

Aardvarks new memory board supports 8K

of 2114's and has provision for a PIA to give a

parallel ports! It sells as a bare board for S29.95.

When assembled, the board plugs into the expan

sion connector on the 600 board. Available now!

PROM BURNER FOR THE C1P - Burns single

supply 2716's. Bare board - S24.95.

MOTHER BOARD - Expand your expansion

connector from one to five connectors or use it

to adapt our C1P boards to your C4/8P. -$14.95.

ARCADE AND VIDEO GAMES

ALIEN INVADERS with machine code moves -

for fast action. This is our best invaders yet. The

disk version is so fast that we had to add select

able speeds to make it playable.

Tape-S10.95- Disk-$12.95

TIME TREK (8K) - real time Startrek action.

See your torpedoes move across the screen! Real

graphics - no more scrolling displays. $9.95

STARFIGHTER - a real time space war where

you face cruisers, battleships and fighters using a

variety of weapons. Your screen contains work

ing instrumentation and a real time display of the

alien ships. S6.95 in black and white - $7.95 in

color and sound.

MINOS — A game with amazing 3D graphics.

You see a maze from the top, the screen blanks,
and then you are in the maze at ground level,

finding your way through on foot. Realistic

enough to cause claustrophobia. - $12.95

SCREEN EDITORS

These programs all allow the editing of basic

lines. All assume that you are using the standard

OSI video display and polled keyboard.
C1P CURSOR CONTROL - A program that uses

no RAM normally available to the system. (We
hid it in unused space on page 2). It provides

real backspace, insert, delete and replace func

tions and an optional instant screen clear.

$11.95

C2/4 CURSOR. This one uses 366 BYTES of
RAM to provide a full screen editor. Edit and

change lines on any part of the screen. (Basic in

ROM systems only.)
FOR DISK SYSTEMS - (65D, polled key

board and standard video only.)

SUPERDISK. Contains a basic text editor with

functions similar to the above programs and also

contains a renumberer, variable table maker,

search and new BEXEC* programs. The 8EXEC*

provides a directory, create, delete, and change

utilities on one track and is worth having by

itself.- $24.95 on 5" disk-$26.95 on 8".

AARDVARK IS NOW AN OSI DEALER!

Now you can buy from people who can support

your machine.

-THIS MONTH'S SPECIALS-

Superboard II $279

C1P Model

C4P

429

749

. . . and we'll include a free Text Editor Tape

with each machine!

Video Modification Plans and P.C. Boards

for C1P as low as $4.95

This is only a partial listing of what we have to offer. We now offer over 100 programs, data sheets, ROMS, and boards

for OSI systems. Our $1.00 catalog lists it all and contains free program listings and programming hints to boot.

Aardvark Technical Services • 1690 Bolton • Walled Lake, Ml 48088

(313] 669-3110

OSI SOFTWARE FOR OSI OSI 
A JOURNAL FOR OSI USERS!! ADVENTURES 

The Aardvark Journ al is a bim onth ly tutorial for OSI 
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the Love Boat and survival is far from certain. 
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SCREEN EDITORS 

These programs all allow the editing of basic 
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OSI video display and polled keyboard . 
C1P CURSOR CONTROL - A program that uses 
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real backspace, insert, de lete and replace func
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change lines on any part of the screen. (BaSic in 
ROM systems only.) 
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board and standard vi deo only.) 
SUPERDISK. Contains a basic text editor with 
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search and new BEXEC· programs. The BEX EC· 
provides a directory, create, delete, and change 
utilities o n one track and is worth having by 
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screen. One routine, the "man dead" sequence, is

still done in BASIC POKEs as a delay is called for

here anyway.

The Joystick Interface

As described in the previous article mentioned above,

the joysticks are interfaced to the keyboard such that

any position can be directly related to the pressing of

one or two keys. While the Atari Joysticks have eight

positions around the center, only two of them arc

used in this game, and the others are "masked" out

of existance. This is done with the routines beginning

at Lines 700 and 750. Line 710's POKE K, 127 ac

tivates only Row 7 of the Keyboard. The first state

ment of Line 720 ORs away any columns except 5,

4, and 3, by forcing Is into the others. Thus only

keys 3, 4, and 5 are accepted as valid inputs. The

next two statements of that line mask all but Column

5, so that a "shoot" command gets precedence over

a "move" command. Finally, the other two keys are

examined in Lines 725 and 730, and one of the move

routines is addressed.

The routine at 750 works the same, except that

Row 6 is activated, and the other player gets his

chance. Each player is queried in turn, so one guy

can't stand there and fill the other full of holes. The

joystick works the same way as the keyboard, and is

certainly a lot easier to use without a lot of practice,

especially by the younger players.

Fast Graphics for the Six Gunners

The machine language graphics is done exactly the

same way as the Choo Choo Collision demonstration

program of the other previous article. A standard

routine, shown in Listing 2, addresses a table of

graphics symbols. These symbols are tailored for any

game or other graphics screen display as shown in

Figure 1. First, the Graphics Reference Manual is

used to "draw" the characters desired, using a grid

of sufficient size. Don't worry about screen location.

The BASIC program takes care of that, by POKEing

the table. Just lay out the characters, Determine the

addresses of each of the elements of each character

relative to the upper left corner of its grid, and

couple that with the character code in making up the

table. Each character should be ended with an #$FE

(if there are more characters) or an #$FF (for the last

character, or to end the routine).

Going Farther

You can just enter this program as-is, and have

another nice game for your collection. Or you can

dig a lot deeper, and quite possibly learn some

techniques that will improve both your programming

ability and some of those other games that run a bit

slow, or get tiresome because the keyboard sequence

is hard to use and remember. Anyone wishing to

gain a deeper understanding of either the hardware

or the software concepts described here should most

certainly look to the other articles referenced.
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Figure 1. Graphics Development

Listing I. Basic Program

5 FORS-ffTO?:PR|NT:NE:xT
7 REM-FOR ATARI JrSTKS

10 PRINT" SIX-GUN DUEL GAME
15 PRINT:PRINT:PRJNT

20 PRINT"LEFT","RIGHT"
25 PRIM" *,"
70 PRINT" H UP"," T
35 PRINTrPF'IflT" 3 DOWN" " 0

H0 PRINTiPC'INT" 5 SHOOT","

1*5 PR|NT:PPINT:PRINT"You have I5 SHOTS E*CH.
50 PRINT:PRINT:PR1NT"Fi»r hits winsI

55 PRINT:PKI.'JT:PRINTBHiT s^aCChab to =Ta»T

63 GOSUBtEK
65 gosub8;£<
70 Z=l:L=0:R-0:SL=15:SR-15
75 POKE53fl.t:K=570CO:C = 53'tll5:D=5357 5355

0 POKEK.2^3:IFPEEK(K)=235THtN93
85 GOTOS0
2 (92 (

95 GOTO703
10^ fiEM-MACH GRAPHICS
Iiff RESTCRL

115 POKE11,3lt:POKEt2,
120 TORP=3r06l :READM:5,

130 DATA 160,0,Ic9,32,t53,0,211, 153,0,210,153,0,209,153,0

135 DA TA2^,200,2£#,2ln,23\23&J 2'j4, 160,0,177,2514,1 In ",86,2,200
1S0 DATA177,?5U,lli1,87,2,?^, 177,25", 17C!,200,2?li,2=l|,?^,?36,2?lt,?5I
il)5 DATA?4p,3,177,251*,2^0,157,63,2*,203,236,96,236,Pit.23li,23lt,234'
1 **6 REM-FICURES N'EXT
149 PCK£133,255:POKEI311,31 :FCRP»(JTO152:READM:P0KE6f!S+P,M:NEXTP
150 DATA19'',208,0, 123,1,167,2, 128,33.161,31*, I74,65,l'iq,97, 137
155 DATA98.131,99,1^,125,187,161,136,162,1()(J, 192.5,103.136,19lt,1 U3
10 DATAIQ^,8,25!*,170,228,0,166,2.165,32,l86,^l*Ii,3llj8io5
165 daTAinn,25I4,17U,2^9 0,iC'6,2,185,3?,iS6,33;i84,34,1 £5,65,1 liQ
170 DATA25>1, 1 ?B,210, 0, 156,2,1 85, 32,166, 33, 1811,34, i55, 6S, 14Q,254
175 DATA24n,2i0,1,128,2,137.3,128,33,173,34 161,66,14q;g6,181
1E0 OATA97, 131,98,187,130,187,1DI,1O9, 162, 143, 19?, 5, 1^,! 36, iqll, 143
185 OATA 19^,8,2511,136,21 1,0, "9, 1, 53,1, 48, I0,48,13,l*9,tll '
190 DATA53.J55,255.255.0,0.0.0,0.0.0,0.0,0,0,0
195 OATA0,1,2,3,U,5,6,7,8,9,10,11,12,13,14,15
199 RETURN

200 REM-SCORE
210 19e
220 IFl5ORR5TH

230 M>INT(SL/10) :
240

250
260

270
230 RETURN
290 X-USR(>0 :GOTO60
300 REM-LEfT WAN DEAD

305 C-C+160
310 PCKEC+2,3?:"CKEC-3If:!2:POKE:C-61,32:POKEC-62,32:PCKEC-63,32
315 POKEC-9>32:POKEC-12D,32:POKEC-127,32:POKEC-158,33:POKEC-159,32
320 POKEC-150,32
325 POKEC,il)?:PPKEC + l,17l:POKEC+3,140

30 POKEC+32,l87:PCKEC+?3,16tTPCKEC+34,ll*8
35 POKEC+'-5,i87:DOKCC+3b,i87:POKEC-.-37,l?8
40 POKEC+^3,176:°CKi:c*64,143
45 FORT=0TC500TNEXT;C=C-i60TRETURN
50 REM-R1CHT KAN DEAD

55 D=D-H5b
360 POKED+",32:PCKED+4,32:POKED-28,32:POKED-60,32:POK::d-6i,32
365 POKED-£2,32:POKED-92,32:DOKED-124,32:POKED-125,32
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screen. One routine, th e " man dead" sequ ence, is 
still done in BASIC POKEs as a delay is called fo r 
here anyway. 

The Joystick Interface 
As described in the previous article mCllIioncd a bove, 
the joysticks arc int erfaced 10 the keyboa rd such that 
any position ca n be directly related to the press ing of 
one or two keys. While th e Atari J oysticks have eight 
positions around the center, on ly two of them are 
used in this ga me, and the olhers arc IImaskcd" ou t 
of cx ista nce. This is done w ith th e routines beginnin g 
at Lines 700 and 750. Line 710's PO KE K, 127 ac
tivates only Row 7 of the Keyboard. The first state
ment of Line 720 ORs away any columns except 5, 
4, and 3, by forcing Is in to th e others. Thus onl y 
keys 3, 4, and 5 are acce pted as valid input s. The 
next tWO statem ent s o f th at line mas k all but Column 
5, so that a 41 5hoot" com mand gets precedence over 
a "move" command. Finally, the ot her two keys are 
examined in Lines 725 and 730, and one of the move 
routin es is addressed . 

The routine at 750 works the same , except th at 
Row 6 is activated , and the other player gets hi s 
chance. Each player is queri ed in turn , so Oll e guy 
can' t stand there and fill the oth er full of holes. The 
joystick works th e same way as the keyboard , and is 
certainly a 1m easier lO use without a lot o f practice, 
especiall y by the you nger players. 

Fast Graphics for the Six Gunners 
The machine language gra ph ics is done exactly th e 
same way as the Chao C hao Collision demonstration 
program of the other previous article. A standard 
routin e, shown in List in g 2, addresses a table of 
graphics symbols. These symbols arc tailored for any 
game or oth er gra phics screen di spl ay as shown in 
Figure 1. First, the Graphics Reference Manual is 
used to "draw" the characters desired, using a grid 
of sufficient size. D on 't worry about screen locat ion . 
The BAS IC program takes care of that , by POKEing 
the table. Just layo ut the characters, Determine th e 
addresses of each of th e elements of each character 
relati ve to the upper left corner of its grid, and 
coupl e th at with the character code in making up the 
table. Each character should be ended with an #$FE 
(if th ere arc more characters) or an #$ FF (for the last 
character, or 10 end th e routine). 

Going Farther 
You ca n just e nte r this program as-is , and have 
another nice game for your coll ection. Or you can 
dig a lot dee per, and quite possibly learn so me . 
techniques that will improve both your programmmg 
abilit y and some of those other games that run a bit 
slow J or gel tiresome because the keyboa rd sequence 
is ha rd to lise and remember. Anyone wishing to 
gain a deeper understandin g of either the hardware 
or the software concepts described here should most 
certainl y look to th e other a rticles referenced . 
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POKED-1

^, 136
05J5

IFSL=0GOTO750
0-0
F0RX=!T03

|FC<E(X)-32AM}C>E(X)-12OTHENG»2:GOT0'l!l5
NEXT

3

GOSUB350
L = L + 1 :G

gosusV6
SL-SL-l

3

NEXT

FORT=0TO20|3:NEXT
RETURN

IFSR=0GOTO700
0-1
FORX=1TO3

irD<E(X)ANDD>£(x)-96THENG=2:GOTO5'»5
NEXT

70

9
I
a
;^

&!§1(30

I135
W0
I1U5

SB

510
515
20
25

G0 R.R+1":GOTO5C=0
U5 GOSUB560
50 SR-SR-1

555 goSubSe

565 pokex,1(5
570 NEXT

575 FORT=0TO200:NEXT
560 RETU«N
500 REM-LEFTMOVE
610 C-0:!FC<53'l1t

620 C-C-32:GOTO6>(0
630 0-0:IF

635 C-C+32

6U5 GOTO750
6S0 REM-RIGHTMOVE

660 0=1:
670 D-D-

6«5 D-D<

700 REM-LEFT INPUT

710 P0KEK.127

715 YI-PEEK(K)

720

730
735 GOTO750
750 REm-right input
760 POKEK,

76

, 123:OK£D+3, 17:
7,t6l :POK£D*38,i87

, IP?

50
0252

ti* BEO
LDA,{l).V
I NY

0255 "D HG Q\ STA.A.X
02=? C0 EC BNE
02^A 60 PTS

Listing 2. Machine Language Subroutine

0260
#262

r;66
326°
026*
026c
0?6l
0270

t<2 72
02 7S
0276
0?7U

02 7A

027C
02 7E

D1

SA

02D
028F

0?9/

029C
029E
00

0! EQ
02 °0
21 AI

22 AE

|] 95
6l BB

6i Bi
81 6B
ai 3a
a? b:

ci 6S
C2 °f
q 08

flA D1
00 BA
0? B".
20 BA
21 3?
22 3"!

1

02A"i 0?

02AB ?? BJ
02AD Ui 9^
02*F FE
02B0 T5 02
02B? 01 30
02Bli rf? 63

21 AD

023A 2? At
02BC U? 95
02BE 6(J B^

02C2 6? BB
0?C" °2 B3
t*2C6 Al BO
?2C
f2CA

0

A?

ci

c?

5

FE

2E D2
(te BA
(B? B"?

20 5*
21 BJ
22 B^

111 05
FE

0?Di
0?D7

0
0?a
02DD
02Df
0?E1

00

ft
20
30
31

35

,J:POKE608,M:X»USR(X):IFQ-1THEN703 Listing 3. Machine Language Graphics Table

775 IFZU239THEN&50
7«0 IFZU223THEN680
J85 GOTO703
000 REM-CACTUS LOCATOR
810 EE-53U1U
820 F0RX-1T03
830 e7x}-ee+3
fW0 E(x) =£(X)

850 H-E{X):GCSL'B9(50
060 ONXGOSUE870,8y0,890
865 NEXTX:RETURN
870 POK£61llllJ:POKE61t31M
875 RETURN
8o0 POKE65C

885 RETURN

OSI

SOFTWARE

BOB RETELLE

2005 A UUHITTAKERRD

YP8ILANTIfMI.481S7

OK J

895 RETURN
900 REM-CH'R LCC
§10 J=INT(H/25&)
920 M-H-J-256
930 RETURN
990 end

OK

0??2 A0 00
022>l A^ 20
0226 99 00
0229 ?9 00

0?2F 95 00

323? C?
0233 D0 Fl
02%Z EA
/236 EA
3237 EA

0238 A0 00
023A El FE

0?fl0 gi FE
57?2^

:'■'■■
l B1 FE

AA

Za
L0 FL
F0 EC
E0 FF

LOY.
LSA,

D3 STA,

02 STA.

01 STA,

D0 STA,
IVY

3S'E

NCP

NOP

NCP

LDY,

LDA,

02 STA.
I Mr

LOA,

0? STA,

I NY

LDA,

TAX

[NY

CFX,

BEO

CPX.

A.V

4.Y

.\Y

I

(|),Y

(l),y

MEMOREX
Floppy Discs
Lowest prices. WE WILL NOT

BE UNDERSOLD!! Buy any

quantity 1-1000 Visa, Mastercharge

accepted. Call free (800)2354137

for prices and information All

orders sent postage paid

PACIFIC EXCHANGES

100 Foothill Blvd

San Luis Obispo. CA

93401 (lnCal call

(805)543-1037)
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d"25~ ,-~ 0 (: 13(0 
02;( 8 1 fE lOA . (t) , Y 
e2511 c8 INY 
Z255 a D gil 01 STA,t, Ji 
\?""253 00" [C aN:: 
e'25~ 6~ PTS 

Listing 2. Machine Language Subroutine 

¢26¢ 2 i~ (t;;, ,, , "7 0 1 
"26~ ?'?~ ... cwr 61. 
<'26 .. !' 1i>:.~ 017 an 
~66 ~2 \l ¢2 1>"7 zi 81. 
tz68 2 1 1.1 '/21.9 2' Ell 
0"261. ~2 " ~2"'B 22 B:,J 
¢"26c ' I 0') 0 '·0 1.: , 95 
¢;>6[ 6, ~B t2,., f( 
¢27¢ 6;: 3 r.2B3 r, ~2 
"27~ g1 B' ""Br. ", " .27 ' ~ ~(P ,J? ~3 
.276 " <,?,< ., " ¢27P 1.2 6: O?" 2 1 AD 
~"2 71. C ~ ;0-

""" t2 AI 
;5"27C c; i@ ::!lec , 95 
¢2"6t. C2 9; i1,2B!: 6~ as 
. 2 ¢ 1~ ¢8 ""c. Gl 81 
028"2 ""cr, 67 BB 
¢z83 BA 0 1 mCl 1:"2 136 
\:12",) ~~ ""c~ :; ~? ~2R7 "" .2§9 2~ 5'" r ZC A u'i ~~ ¢"2BB "2 1 Be r<?" "ID 0"2°0 F·' r'?C( 
)t"25, r ~ 95 ""D" E~ :--8 
0291 0"702 f..\ D1 .29~ 2E 02 pf"20~ 
'>9 ~ B' "'g'l """ 0"296 2 ., m D \11 1'" 
.298 2 .... ""00 t l~ e'?9'· 2 1 13'"' .,oe 
¢29C ~2 B'l .'00 ro 31 
0"29( " 95 .,or Pf 35 tZ2A;! f( I'!?E 1 

Listing 3, Machine Language Graphics Table 

OS. ~ SOFTWARE 
® BOB RETELLE one 

2005 A WHITTAKER RD oon 

YPSILANTI, MI.48181 

~l OK 

MEMOREX 
Floppy Dises 
Lowest prices. WE WIll. NOT 
BE UNDERSOLD! I Buy any 
quantity 1-1000. Visa. Mastercharge 
aceep,ed Call hee (800)2354137 
for prices and information All 
orders sen t postage paid. 

PACIFIC EXCHANGES 
100 Foolhill Blvd 
San LUIS ObiSpo. CA 
9340 I (In Cal call 
1805) 543· 1037 1 
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Keyprint
Revisited
Eric Brandon
Islington, Ontario
Canada
When I first saw KEYPRINT by Charles Brannon

in the NOV/DEC 1980 issue of COMPUTE! I

thought my printer problems were over. Not so! As I

read on, I discovered that KEYPRINT was only for

the new upgrade ROMs, and I had the old original

ROMs. Furthermore, I knew no machine or

assembly language. I could:

a) Get new ROMs (and give up half my pro

gram library).

b) Learn assembly language and modify

KEYPRINT for the old PETs.

c) Give up.

I chose solution b. I purchased books,

assemblers, disassembler, and all the paraphenalia

associated with assembly language programming.

Here is the result of my efforts: KEYPRINT for old

ROM PETs.

c# PC

C6ED

M y>:>.

033R

0342

034H

0352

035R

0362

036R

0372

037R

0382

033R

0392

039fl

03R2

03RR

03E2

03BR

83C2

03CR

SR

00

H

0

i O

3D

C9

85

85
Fl

19

H2

0C

Hy

IF

21

b'H

0E

04

D2

IF

20

B2

RC

38

1

R9

19

45

E6

IF

20

35

FF

D0

yy

45

29

O'J

09

09

FF

69

06

FF

XR

00

03

02

D0

R9

f\9

ER

f\9

02

Bl

21

30

^y

40

30

C8

c. r

4C

VR

32

^%

sn

53

03

80

04

F0

f\9

11

f\9

IF

10

49

By

90

D0

cy

y._i

D0

CC

SP

FE

4

IR

60

20

sn

£0

0D

RE

91

29

0E

92

04

0R

02

IF

R6

FF

5

02

RD

54

20

64

DC

4C

20

7F

Bl

20

yy

C9
49

9yj

90

R9

67

6

R9

03

93

R9

02

Fl

21

ES

H2

RR

IF

D2

40

60

C0

L-'E

02

0D

54

r

47

02

4C

00

85

R9

20

E0

FF

Bl
OR

FF

D0

B0

20

R5

E6

20

06

First, type in the hexadecimal (base 16) code

with your monitor. If you don't know how to do this,

consult your (or anyone else's PET manual.

Once you have entered it, type;

M 033A 03CF

and compare what you see with what is on this page.

If they don't correspond exactly, either fill in what

doesn't match (remember to hit RETURN at the

end of each line), or start over.

When KEYPRINT is in memory correctly, type:
S 01, KEYPRINT, 033A, 03CF

to save it on tape.

An 'X' command will get you out of the

monitor. Type:

SYS 826

to initialize KEYPRINT. The cursor should reap

pear almost instantly. If it doesn't, you have made a

mistake in the first 12 bytes (numbers). LOAD it,

and check again.

Hopefully, your cursor came back. If it did, hit

the ' \* key and your screen should be dumped on

the printer. If it doesn't, you have made one of the

following mistakes:

a) Typing error.

SOLUTION: Start again.

b) Your printer has a secondary address other

than 4. SOLUTION: POKE 861,SA

c) You forgot to initialize.

SOLUTION: SYS 826 and hit the key

again.

d) You hit the wront key.

SOLUTION: Hit the key to the right of the

ampersand.

e) You tried this program on something other

than an old ROM PET.

SOLUTION: Move on to the next article.

You can also make KEYPRINT work without

hitting a key (it doesn't even have to be initialized)

with an SYS 852.

When KEYPRINT is active (hitting ' ' will

make it work), the PET will neither LOAD nor

SAVE properly. There are two ways of deactivating

KEYPRINT:

a) POKE 537,133:POKE 538,230

b) Typing LOAD or ^SHIFT*- RUN/STOP,

pushing PLAY, FAST FORWARD, or RE

WIND on the cassette and BREAKing it with

the stop key. If the cassette motor doesn't run

before you BREAK the LOAD, KEYPRINT

will not be deactivated.
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Keyprint 
Revisited 
Eric Brandon 
Islington, Ontario 
Canada 
When I first saw KEYPRINT by Charles Brannon 
in the NOV/DEC 1980 issue of COMPUTE! I 
thought my printer problems were over. Not so! As I 
read on , I discovered that KEYPRINT was only fQr 
the new upgrade ROMs, a nd I had the old ori ginal 
ROMs. Furthermore, I knew no machine or 
assembly language . I could : 

a) Get new ROMs (and give up half my pro
gram library). 
b) Learn assembly language and modify 
KEYPRINT for the old PETs. 
c) Give up. 
I chose solution b . I purchased books, 

assemblers, disassembler , and all the paraphenalia 
associated with assembly language programmin g. 
Here is the result of my efforts: KEYPRINT for old 
ROM PETs . 

PC :::F~ AC >~p 

· .' C6ED 00 .":0':' 
"-''''' 00 

t'l 033A 03CF 
0 1 2 

0:;::::A 7::: A9 (13 

· . 0342 :::[1 19 02 
· . 034A Co:. ' - ' 45 D0 

£1352 ,-. t:" 
':',-' E6 A9 

O:;:5A ,-,e- IF A9 ':"-' 
· . 0362 Fl 20 BA 
· . (1:;:6A 19 ,-,e" 

.: . ... 1 22 
· . 0:372 D2 FF A9 

~]::::7A 0C DO ~~12 

0:;::::2 A0 00 Bl 
~] :~::::A IF 45 21 

· . 0392 21 29 :::t1 
· . 039A :::A C9 2(1 
· . 03A2 0E I ·q 

- "- ' 40 
(GAA 04 09 ::: ~~1 

· . O::::B2 D2 FF C::: 
03BA lF Fq -'-" 27 
03C2 20 C6 22 

· . 03CA D2 FF 4C 
". 

" 

'TIR SF' 
32 FE 

:::: 4 
:::D lA 
1:',-, 
,_IC' 60 
~]:~: 20 
:::~3 C I t:" '-' ._' 
(14 8D 
F(1 20 
A9 OD 
11 AE 
A9 91 
IF 29 
10 DB 
49 92 
HO 04 
90 OA 
DO 02 
CO 2:::: 
,:;.e 
'-"-' IF 
DO A6 
CC FF 

~ 
.J 

02 
AD 
54 
2~) 

64 
":,.-;. 
"-' ':'' 
,-, e 
,:;' ... 1 

4C 
20 
7F 
Hl 
20 
09 
e9 
49 
9(1 
9~~1 

A9 
67 

6 
., ,. 

A9 47 
03 (12 
(1 :::: 4C 
A9 00 
(12 ';, 1:' 

';') 0_' 

Fl A9 
21 2(1 
EC' '-' EO 
D2 FF 
AA Bl 
IF o~ ,-, ,_I 

D2 FF 
40 DO 
6~~1 HO 
CO 20 
(:B A5 
(12 E6 
OD 20 
54 (u) 

I I' ! 

II 

First, type in the hexadecimal (base 16) code 
with your monitor. If you don 't know how to do thi s, 
consult your (or anyone else's PET manual. 

Once you have ent ered it, type: 
M 033A 03CF 

and compare what you see with what is on this page. 
If they don ' t correspond exactl y, either fill in what 
doesn't match (remember to hit RETURN at the 
end o f each line), or stan over. 

When KEYPRI NT is in memory correctly, type: 
SOl , KEYPRINT, 033A, 03CF 

to save it on tape. 
An ' X' command will get you out of the 

mon itor . Type: 
SYS 826 

to initialize KEYPRINT. The cursor should reap
pear almost instantly. If it doesn ' t , you have made a 
mi stake in the first 12 bytes (num bers) . LOAD it , 
and check aga in . 

H opefull y, your cursor came back. If it did, hit 
the ' '\ ' key and your screen shoul d be dumped on 
the printer. If it doesn't , you have made one of the 
fo llowing mistakes: 

a) T yping error. 
SOLUTION: Start again. 

b) Your printer has a secondary address other 
than 4. SOLUTION: POKE 861 ,SA 

c) You forgot to initiali ze. 
SOLUTION: SYS 826 and hit the key 
again. 

d) You hit the wron! key. 
SOLUTION: Hit the key to the ri gh t of the 
ampersand . 

e) You tried this program on so methi ng other 
than an old ROM PET. 
SOLUTION : Move on to the next art icl e. 

You can also make KEYPRINT work without 
hitting a key (it doesn't even have to be initiali zed) 
with an SYS 852. 

When KEYPRINT is active (hitting ' , will 
make it work), the PET will neither LOAD nor 
SAVE properl y. T here arc two ways of deactivating 
KEYPRINT: 

a) POKE 537,133:POKE 538,230 
b) Typing LOAD or .... SHIFT~ RUN/STOP, 
pushing PLAY, FAST FORWARD, or RE-
WIND on the cassette and BREAKing it with 
the stop key . If the cassette mOlO r doesn ' t run 
before you BREAK the LOAD, KEYPR INT 
will not be deactivated. 



March, 1981. Issue 1O. COMPUTE!

DO.VOU WflHT TO PLHV FIRST?i U ri_nr r ir.o i f

I f f11
i. JPU IHJ JPU IJI. IJI1

KEYPRINT can always be revived with an SYS

826.

Finally, memory location 843 contains the

number representing the key that must be hit to

dump the screen. To change the key, Type:

FOR T = 1 TO 1E6:PRINT PEEK(515):NEXT T

You will see a column of 255s going up the screen.

Hit the key you wish to assign as THE key. The

255s will change into another number, Remember

that number. BREAK the loop with the STOP key,

and POKE 843,n where n is the number you saw

WORDPROPACK ana JINSAM are trademarks of

jr Wicro-Sysiems. Inc.
WordPro is a iiademark oi Professional

Software. Inc.

"This module

is much more

powerful than

you can

imagine.'7

Robert Baker,
February, '81 KILOBAUD

With WORDPROPACK,

JINSAM's WORDPRO

interface, you obtain

the ultimate "state of

the art" business tool.

And, WORDPROPACK

is just one of seven ac

cessory modules and

systems available with

JINSAM Data Manager.

JINSAM is Commodore

approved. JINSAM is

available for all Com

modore 32K microcom

puters.

Send only $15 for your

own 84K 5 program

demonstration system

or

SEE YOUR NEAREST

COMMODORE DEALER

FOR A DEMONSTRATION

JINI MICRO

SYSTEMS, INC.
P.O. Box 274 • Riverdale, N.Y. 10463

PHONE: (212) 796-6200
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KEYPRINT can always be revived with an SYS 
826. 

Finall y, memory location 843 conta ins the 
number representing the key that must be hit to 
dump the screen . To change the key, T ype: 
FOR T = 1 TO l E6:PRINT P EEK(515): NEXT T 

You will see a column of 255s going up the screen. 
Hit the key you wish to ass ign as THE key. The 
2555 will change into another number , Remem ber 
that number. BREAK the loop with the STOP key, 
and POKE 843 ,n where n is the number you saw 

WORDPROPACK ana JtNSAM are trademarks 01 
Jlnl MICro-Systems. tnc 
WordFro IS a lrademark ol Professional 
SOl1ware. Inc. 

"This module 
is much more 
powerful than 
you can 
imagine." 
Robert Baker, 
February, '81 KILOBAUD 

With WORDPROPACK, 
JINSAM 's WORD PRO 
interface, you obtain 
the ultimate " state of 
the art " business tool. 
And , WORDPROPACK 
is just one of seven ac
cessory modules and 
systems available with 
J I NSAM Data Manager. 

JINSAM is Commodore 
approved. JINSAM is 
available for all Com
modore 32K microcom
puters. 

Send only $15 for your 
own 84K 5 program 

demonstration system 
or 

SEE YOUR NEAREST 
COMMODORE DEALER 

FOR A DEMONSTRATION 

JINI MICRO· 
SYSTEMS, INC. 
P.o. Box 274 • Riverdale, N.Y. 10463 

PHONE: (212) 796-6200 
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when you hit the key.

I hope you find the program useful. I would like

to thank Jim Butterfield for sharing some memory

locations with me. If anyone wishes more informa

tion on the program, or if anyone wants to trade

their programs with me please write to:

Eric Brandon

36 Hartfield Road

Islington, Ontario, Canada

M9A 3C9

A

PETTERM Terminal

Program

INTELLIGENT

DATA COMMUNICATIONS

Use your PET as an intelligent terminal. Access timeshare systems

and networks such as the Source or Telenet. This is an interrupt driven

system with buffered input/output. Unlike dumb terminals, the PET

can do other tasks instead of having to wait for incoming data. This

flexibility allows many advanced features.

These are complete assembled hardware and software packages.

Ail include line editing/resend, auto-repeat, shift lock, output to IEEE

printer and much more. Delivered on cassette or disk. Also, available

for Commodore 8010 modem or Livermore Star 488 modem.

PETTERM I All fvitufM above $75.00

PETTERM II All features of I, plu» local tsxt editor

with down-loading capability . . S90.00

PETTERM III All feature* of M, plus 80/132 column

scrolling window for viewing formatted

outputs wider than 40 columns.

$100.00

VfSA'_\ *

1903 Rio Grand*

Source moil TCE995 tStw**

tall ootnPU"t»r:

1-312-477-2287

P.O. lox 6403

flustIn,Texas

78712
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when you hit the key. 
I hope yo u find the program useful. I would like 

to th ank Jim Bu tterfiel d fo r sha ring some m emo ry 
locations with m c. If anyone wishes m ore informa
tion o n the progra m , o r i f anyone wa nts to trade 
their progra ms with me please wri te to: 

Eric Brandon 
36 H artfield Road 
Islin gton , Onta rio , Canada 
M 9A 3C9 

PETTERM 

- - ------

STARTREKo 
Terminal 
Program 

Use you r PET as an inte ll igent terminal. Access t imesh are systems 
and networks such as the Source or Telenet. Th is is an interrupt d r iven 
system w ith bu ffered input/o utput. Un lik e d umb terminals, the PET 
can do o ther tasks instead o f havi ng to wai t fo r incom ing data . This 
fl ex ibility allows many advanced feat ures. 

These are complete assemb led hard wa re and softwa re packages. 
All include line edi ting/ resend, auto·repeat, shift lock, output to IEEE 
p rin ter and much more. Delivered on cassette or d isk. Al so, availab le 

Commodore 8010 modem or Livermore Star 488 modem. 

PETT EAM I 

PETTEA M 11 

PETTER M II I 

All f .. t u rn abova ... . .. .. $75 .0 0 

All feat urn of I, plus local t OKt adi tor 
wi th down-loading c a pab ili tY . . $ 90.00 

INTELLIGENT 
DATA COMMUNICATIONS 

Al l faaturn of II , p lu s 80/ 132 c o lum n 
scr o lling w indow for viewi ng formatted 
outputs wider t hen 4 0 c o lymnl. 

.. . ... . . . . $ 100.0 0 

== Source mail TCE995 

s o .. -tw.-r-. 
1993 Rio 0.-'" 
Austin. Texu 

787~ 

F 

"en- s rn ... 1. 1. 
P.O. 10. 8483 

Austin. Tex .. 
78712 

.. 
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OMNIFILE CBM or TRS-80 $30
Omnifile is a versatile, in-memory database program with sorting, formatting, and computational features.

Records can be entered, edited, and processed with a single letter command. Omnifile applications include
inventory records, mailing lists, sales journals and collection lists. Records can be stored on the Commodre floppy
disks or on the tape cassette. Omnifile uses approximately 6k of RAM memory. Up to 500 records can be contained
in memory in a 32k CBM at any time. Multiple files are easily accessed from disk or tape. Items can be sorted, moved,

inserted and reformatted. Calculations can be made and totals can be printed. The Omnifile package includes the

program with sample data, listing and manual, and will operate on the large keyboard Commodore PET or CBM
computers with at least 16k memory. Also available on diskette for $36. An abbreviated version, Data Logger,

requiring only 1k of RAM is available on cassette for S15.

GENERAL LEDGER/PERSONAL LEDGER CBM or TRS-80 $30
General Ledger is a complete double entry bookkeeping system with provisions for budgeting and keeping

records of income, deductible and non-deductible expenses, assets and liabilities. Simple interactive features allow

entering transactions, adding or editing accounts, and printing of a detailed income statement and balance sheets.

Data can be stored on the Commodore floppy disks or cassette. General Ledger occupies about 6.2k of RAM
memory, allowing approximately 200 accounts on a 16k machine. Transaction files can be accessed by our Omnifile

database program for complete analysis, sorting by date, account number, etc. The General Ledger program will

operate on the new Commodore PET or CBM microcomputer systems and comes with sample data, listing, and
manual. Also available on diskette for$36. An abbreviated version allowing about 35 accounts on a 1.0 or 2.0 BASIC

8k PET is available on cassette for $20.

EXPLORE CBM $15
Inspired by the computerized fantasy simulation "Adventure," Explore is a conversational program which operates

on the Commodore PET with only 8k bytes of memory. Explore contains four adventures in which you operate a

computerized tank, hunt treasure in a magic cave, explore the mall in Washington D.C., and survive in a haunted

castle. Explore package includes introduction, five data files, and complete manual. Available from Channel Data

Systems on cassette for $15. Indication of old or new ROMs is requested.

CHANNEL DATA BOOK for PET CBM $20

A complete hardware and software reference service listing descriptions for over 1400 software programs and

over 200 peripheral devices for PET. Also includes an information sources section, and addresses for Commodore

Dealers in the USA and Canada, Commodore Vendors, and PET user groups. Designed to organize documentation,

newsletters, listings, and other user selected information in an attractive 3-ring binder.

ACCESSORIES

PORT NOISE COMPLETE Speaker-amplifier for Commodore PET or CBM with connector (M & N pin) all

ready to plug in—$20.

IEEE/USER PORT CONNECTOR 24 pin connector. With backshell-$7. Without backshell—$4.

C-10 TAPE CASSETTES High quality AGFA tape with screw type case. $10/10 or $75/100.

Cash, Checks, Money Orders, VISA, Mastercharge

Add $2 shipping for each order—COD-S3.50

For foreign orders please inquire for pricing

CHANNEL DATA SYSTEMS
5960 Mandarin Ave. Goleta, CA 93117 805-964-6695
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in memory in a 32k CBM at any time. Multiple files are easi ly accessed from disk or tape. Items can be sorted, moved, 
inserted and reformatted. Calculations can be made and totals can be printed. The Omnifile package includes the 
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General Ledger is a complete double entry bookkeeping system with provisions for budgeting and keeping 

records of income, deductible and non-deduct ible expenses, assets and liabilities. Simple interactive features allow 
entering transactions, adding or editing accounts, and pri nting of a detailed income statement and balance sheets. 
Data can be stored on the Commodore floppy disks or cassette. General Ledger occupies about 6.2k of RAM 
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operate on the new Commodore PET or CBM microcomputer systems and comes with sample data, listing , and 
manual. Also avai lable on diskette for $36. An abbreviated version allowing about 35 accounts on a ' .O or 2.0 BASIC 
8k PET is available on cassette for $20. 

EXPLORE CBM $15 
Inspired by the com puterized fantasy sim ulation "Adven ture," Explore isa conversational program which operates 

on the Commodore PET wi th only 8k bytes of memory. Explore conta ins four adventures in which you operate a 
computerized tank, hunt treasure in a magic cave, explore the mall in Washington D.C., and survive in a haunted 
castle. Explore package includes introduction, five data files , and complete manual. Avai lable from Channel Data 
Systems on casse tte for $ ' 5. Indica tion of old or new ROMs is requested. 

CHANNEL DATA BOOK for PET CBM $20 
A complete hardware and software reference service list ing descriptions for over' 400 software programs and 
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Dealers in the USA and Canada, Com modore Vendors, and PET user groups. Designed to organize documentation, 
newsletters, listings, and other user selected information in an attractive 3-ring binder. 

ACCESSORIES 
PORT NOISE COMPLETE Speaker-amplilier l or Commodore PEr or CBM with connector (M & N pin) all 

ready to plug in- $20. 
IEEE/ USER PORT CONNECTOR 24 pin connector. With backshell-$7 . Withoul backshell-$4. 
C-l 0 TAPE CASSETTES High quality AGFA tape with screw type case. $ 10/ 10 or $75/ 100. 

Cash, Checks, Money Orders, VISA, Mastercharge 
Add $2 shipping for each order-COD-$3.50 
For foreign orders please inquire for pricing 

CHANNEL DATA SYSTEMS 
5960 Mandarin Ave_ Goleta, CA 93117 805-964-6695 
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Learning

About

Garbage
Collection
Jim Butterfield
If you are blessed with Commodore's newest ROM

4.0 system, you won't need to worry about garbage

collection. But users with Original and Upgrade

ROMs will run into it, and they will find it

worthwhile to learn more about how it works.

Garbage collection is misnamed. It should be

called garbage disposal or preferably memory

reclaiming. Whatever you call it, the symptoms are

highly visible and annoying: a long pause during

which the computer appears to be dead.

There are methods to overcome many garbage

collection delays. First, however, it's worthwhile

looking into what causes it and how it behaves. We'll

perform a series of experiments to disclose the

characteristics of garbage collection.

Part 1: Experiments

Type in the following program:

100 DIM A$(255)

110 FORJ = 1 TO 255

120 A$(J) = "A" + "B"

130 NEXTJ

500 REMARK: FORCE COLLECTION WITH FRE(0)

510 PRINT "STARTING"

520 Z = FRE(0)

530 PRINT "FINISHED"

Type RUN. There will be a pause of over five

seconds between the printing of the words START

ING and FINISHED. This is the infamous garbage

collection pause; while it's in progress, the

RUN/STOP key doesn't work and the computer ap

pears to be dead.

Note that there is in fact no garbage to be col

lected: all the strings we have manufactured are still

live. But the delay is still there.

Conclusion #1: You can have substantial garbage collec

tion delays even when you have little or no garbage.

Now that the program has run, type GOTO 500.

Garbage collection will take place again on the same

strings. It's just as long as the first time.

Conclusion #2: You don't save time on a garbage collec

tion even though your strings were collected recently.

Add the following lines to the above program:

200 FORJ = 1 TO 255

210 A$(J) = "AB"

220 NEXTJ

Type RUN. The words STARTING and FI

NISHED print with very little delay between them.

The garbage collection delay has vanished!

What has happened here? The string AB in line

210 is used exactly where it lies in the Basic pro

gram; there's no need to repack it into "dynamic

string memory". As a result, this type of string

doesn't need collection.

In contrast, the string built in line 120 had to be

manufactured by concatenation, and thus needed to

be stored in general memory.

Conclusion #3: Strings supplied within the program don't

contribute to garbage collection delays. This also applies to

strings supplied within DATA statements.

If you listed the program as we have run it so far,

you'll see that we have created a good deal of gar

bage. All of the strings generated by line 120 were

later thrown away and replaced by the strings in line

210. Yet there was almost no garbage collection

delay.

Conclusion #4: Garbage (abandoned strings) don 't con

tribute muck to garbage collection delay. Only the strings you

keep cost you time.

Now let's change two lines of our program to in

crease the number of strings we are generating.

Change the following lines:

100 DIM A$(255), B$(255)

210 B$(J) = LEFT$("HELLO",4)

This time, we're going to manufacture twice as many

strings. Should we expect the garbage collection time

to double over our previous five seconds?

Type RUN and see.

This time, garbage collection took over twenty

seconds.

Conclusion #5: Garbage collection time is proportional to

the square of the number of dynamic (manufactured) strings.

Now for the final experiment. Type in the following

lines:

Original ROM:

450X1 = PEEK(134) : X2 = PEEK(135)

460 Yl = PEEK(130):Y2 = PEEK(131)

470 POKE 134,Y1 : POKE 135,Y2

600 POKE 134.X1 : POKE 135,X2

Upgrade ROM:

450 XI m PEEK(52) : X2 = PEEK(53)

460 Yl = PEEK(48) : Y2 ■ PEEK(49)

470 POKE 52,Y1 : POKE 53,Y2

600 POKE 52,X1 : POKE 53,X2

What will these additions do? Just before garbage

collection begins, it sets the top-of-Basic memory
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Garbage 
Collection 
Jim Butterfield 
If you are blessed with Commodore's newest ROM 
4.0 system, you won't need to worry about garbage 
collection . But users with Original and Upgrade 
ROMs will run into it, and they will find it 
worthwhile to learn more about how it works. 

Garbage collection is misnamed. It should be 
called garbage disposal or preferably memory 
reclaiming. Whatever you call it , the symptoms are 
highly visible and annoying: a long pause during 
which the computer appears to be dead . 

There are methods to overcome many garbage 
collection delays. First, however, it's worthwhile 
looking into what causes it and how it behaves. We' ll 
perform a series of experimen ts to disclose the 
characteristics of garbage coll ection . 

Part 1: Experiments 
Type in the following program: 
100 DIM A$(255) 
110 FOR] c I TO 255 
120 ASa) = "A" + "B" 
130 NEXT] 
500 REMARK: FORCE COLLECTION WITH FRE(O) 
510 PRINT "STARTING" 
520 Z c FRE(O) 
530 PRINT " FINISHED" 

Type RUN . There will be a pause of over five 
seconds between the printing of the words STAR T
ING and FINISHED. This is the infamous garbage 
collect ion pause; while it's in progress, the 
RUN/STOP key doesn't work and the computer ap
pears to be dead. 

Note that there is in fact no garbage to be col
lected : all the strings we have manufactured are still 
live. But the delay is sti ll there . 
Conclusion #1: You call have substantial garbage collec
tion delays even when you have little or no garbage. 
Now that the program has run, type GOTO 500. 
Garbage collection will take place again on the same 
strings. It's just as long as the first time. 

Conclusion #2: You don't save time on a garbage collec
tion even though your strings were collected recently. 
Add the following lines to the above program: 

200 FOR ] - I TO 255 
210 A$UJ c "AB" 
220 NEXT] 

Type RUN. The words STARTING and FI
NISHED print with very little delay between them. 
The garbage collection delay has vanished! 

What has happened here? The string AB in line 
210 is used exactly where it lies in the Basic pro
gram; there's no need to repack it into "dynamic 
string memory". As a result, this type of string 
doesn't need collection . 

In contrast, the string built in line 120 had to be 
manufactured by concatenation, and thus needed to 
be stored in general memory. 

Conclusion #3: Strings supplied within the program don 't 
contribute to garbage collection delays. This also applies to 
strings supplied within DATA statements. 
If you listed the program as we have run it so far, 
you' ll see that we have created a good deal of gar
bage . All of the strings generated by line 120 were 
later thrown away and replaced by the strings in line 
210. Vet there was almost no garbage collection 
delay . 

Conclusion #4 : Garbage (abandoned strings) don't con
tribute much to garbage collection delay. Only the strings you 
keep cost you time. 
Now let 's change two lines of our program to in
crease the number of strings we are generatin g. 
Change the following lines : 
100 DIM AS(255), B$(255) 

210 B$UJ c LEFTS(" HELLO",4) 

This time, we're going to manufacture twice as many 
strings. Should we expect the garbage collection time 
to double over our previous five seconds? 

Type RUN and see. 

This time, garbage collection took over twenty 
seconds. 

Conclusion #5: Garbage collection time is proportional to 
the square of the number of dynamic (manufactured) strings. 
Now for the final experiment. Type in the following 
lines: 
Original ROM: 

450 XI c PEEK(1 34) : X2 c PEEK(1 35) 
460 Yl c PEEK(130) : Y2 c PEEK(1 31) 
470 POKE 134,Yl : POKE 135,Y2 
600 POKE 134,X I : POKE 135,X2 

Upgrade ROM: 
450 XI c PEEK(52) : X2 c PEEK(53) 
460 YI c PEEK(48) : Y2 c PEEK(49) 
470 POKE 52,YI : POKE 53,Y2 
600 POKE 52,XI : POKE 53,X2 

What will these additions do? Just before garbage 
collection begins, it sets the top-of-Basic memory 
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BALANCE FORWARD

ACCOUNTS
RECEIVABLE

FOR THE COMMODORE 32K
COMPUTER SYSTEM

635 Customers. 2000 Invoices Per Month.

(2040 Disk)

May Be Used As A Stand Alone Program Or

Interfaced With The CMS Software Systems

General Ledger.

Individual Credit Limits And Finance Charge

Rates For Each Customer.

Uses Standard NEBS 9060 Statement Forms.

Allows Immediate Account Status Inquiry.

Full Reports Including Customer File With

Balances, Accounts Over Credit Limit, Accounts

Over 60 Days, Etc. All Reports In Either Account

Number Or Customer Name Order.

Full Disk Backup And Error Correcting Capability.

Even From Hardware Or Power Failures.

Fully Prompted For Fast, Easy Data Entry Even By

Inexperienced Operators.

SEE YOUR COMMODORE DEALER FOR A COMPLETE DEMONSTRATION

CMS Software Systems, Inc.
5115 MENEFEE DRIVE* DALLAS, TX 75227 '(214) 381-0690
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BALANCE FORWARD 
ACCOUNTS 

RECEIVABLE 
FOR THE COMMODORE 32K 

COMPUTER SYSTEM 

• 635 Customers. 2000 Invoices Per Month. 
(2040 Disk) 

• May Be Used As A Stand Alone Program Or 
Interfaced With The CMS Software Systems 
General Ledger. 

• Individual Credit Limits And Finance Charge 
Rates For Each Customer. 

• Uses Standard NEBS 9060 Statement Forms. 
• Allows Immediate Account Status Inquiry. 
• Full Reports Including Customer File With 

Balances, Accounts Over Credit Limit, Accounts 
Over 60 Days, Etc. All Reports In Either Account 
Number Or Customer Name Order. 

• Full Disk Backup And Error Correcting Capability. 
Even From Hardware Or Power Failures. 

• Fully Prompted For Fast, Easy Data Entry Even By 
Inexperienced Operators. 

SEE YOUR COMMODORE DEALER FOR A COMPLETE DEMONSTRA TlON 

CMS Software Systems, Inc. 
5115 MENEFEE DRIVE . DA LLAS, TX 75227 . (214) 381-0690 
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Skylcs Electric Works
A

BASIC Programmer's, Toolkit®, Disk-O-Pro®, Command-O®

For PET® Owners Who Want More Fun

And Fewer Errors with Their Programs

Here are thirty-five commands you'll need, all on dual chips you can install in two
minutes without tools, on any PET or PET system. 2KB or 4KB of ROM firmware

on each chip with a collection of machine language programs available from the

time you turn on your PET to the time you shut it off. No tape to load or to interfere
with any running programs.

For PET/CBM 2001-8, -8N, -16N/B, -32N/B, 3016 and 3032

BASIC Programmers Toolkit3 commands

AUTOed DELETEed RENUMBERS HELPed TRACEed

STEP* OFFed APPENDed DUMPed FINDed

BASIC Programmers Disk-O-Pro®

CONCAT880 DOPEN680 DCLOSE680 RECORD880 HEADER680 COLLECT880

BACKUP680 COPY880 APPEND880 DSAVE880 DLOAD880 CATALOG880

RENAME880 SCRATCH880 DIRECTORY580 INITIALIZE85 MERGE85 EXECUTE85

SCROLLed OUTed SETed KILLed EATed PRINT USING65 SEND85 BEEPBS

HEADV.

DUMP

A1= 10

BW = -6.1

NOTES:

ed — a program editing and debugging command

B80 — a BASIC command also available on Commodore CBM® 8016 and 8032 computers.

BS — a Skyles Electric Works added value BASIC command.

BASIC Programmers Toolkit® is a trademark of Palo Alto IC's.

BASIC Programmers Disk-O-Pro®, Command-0® are trademarks of Skyles Electric Works.

PET®, CBM® are trademarks of Commodore Business Machines.

AVAILABLE: USA/CANADA: Please contact your local dealer

England: Calco Software Lakeside House, Kingston Hill, Surrey KT2 7QT

GERMANY: Unternehmensberatung, Axel Brocker Lennebergestr 4 65OO Mainz

Japan: Systems Formulate, 1-8-17 Yaesu Shinmaki-cho Bldg. 11F Chuo-ku, Tokyo JAPAN 1O3
Phone or write for information. We'll be delighted to answer any questions

and to send you the complete information package.

Skyles Electric Works

231 E South Whisman Road

Mountain View, CA 94041

(415) 965-1735
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Skyles Electric Works 

BASIC Programmer's, Toolkit@l, Disk-O-Pro®l, Command-O®l 

For PET@ Owners Who Want More Fun 
And Fewer Errors with Their Programs 

N1orch. 1981. Issue 10. 

Here are thirty-five commands you'll need, all on dual chips you can install in two 
minutes without tools, on any PET or PET system. 2KB or 4KB of ROM firmware 
on each chip with a collection of machine language programs available from the 
time you turn on your PET to the time you shut it off. No tape to load or to interfere 
with any running programs. 

For PET/CBM 2001-8, -8N, -16N/B, -32N/B, 3016 and 3032 

BASIC Programmers Toolkit@ commands 

AUTOed DELETEed RENUMBERed HELped TRACEed 
STEped OFF<d APPENDed DUMped FINDed 

BASIC Programmers Disk-O-Pro®-

CONCAT"80 DOPENBBO DCLOSp80 RECORDB80 HEADERB80 COLLECT"80 
BACKUpB80 COPVB80 APPEND BBO DSAVEBBO DLOADB80 CATALOGBBO 

RENAMES80 SCRATCHB80 DIRECTORVBBO INITIALlZps MERGps EXECUTps 
SCROLLed OUTed SETed KILLed EATed PRINT USINGBS SEND BS BEEpBS 

'"" 
?DIVIS10N 8T ZEAO ERROR IN 500 
READY 
HELP 

SOD J . SQRIA"Sf-ojl 

READY 

NOTES: 

APPEND MINPur 

PRESS PLAY ON TAPE,I 
O. 

SEARCHING FOR INPUT 
fOUND INPUT 
APPENDING 

READY. 

'"" 
READY 
DUMP 
AI _ 10 
ow . -6.1 
CS .MHI-

READY 

ed - a program editing and debugging command 
B80 - a BASIC command also available on Commodore CBM@ 8016 and 8032 computers. 
BS - a Skyles Electric Works added value BASIC command. 
BASIC Programmers Toolkit@ is a trademark of Palo Alto IC's. . 
BASIC Programmers Disk-O-Pro@, Command-Q@ are trademarks of Skyles Electnc Works. 
PEf@, CBM@' are trademarks of Commodore Business Machines. 
AVAILABLE: USA/CANADA: Please contact your local dealer 
England: Calca Software Lakeside House, Kingston Hill, Surrey KT2 7QT 
GERMANY: Unternehmensberatung, Axel Brocker Lennebergestr 4, 6500 Mainz 
Japan: Systems Formulate, 1-8-17 Yaesu Shinmaki-cho Bldg. llF ChuO-ku, Tokyo JAPAN 103 

Phone or write for information. We'll be delighted to answer any questions 

~ 
and to send you the complete Information package. 

1

231 E South Whisman Road 

Skyles E lectric Works Mountain View, CA 94041 
(415) 965-1735 
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Skyles Electric Works

BASIC Programmer's, Toolkit®, Disk-O-Pro®, Command-01^

For CBM® Owners Who Want More Fun

And Fewer Errors with Their Programs

Here are nineteen commands you'll need, on a single chip you can install in two

minutes without tools, on any CBM or CMB system. 4KB of ROM firmware on

each chip with a collection of machine language programs available from the time

you turn on your PET to the time you shut it off.

For CBM 8016 and 8032; BASIC 4.0

BASIC Programmers Command-O^

AUTOed DUMP"1 DELETEed FINDed (improved) HELPed KILLed OFFed

TRACEed (improved) RENUMBERS (improved) INITIALIZE05 MERGE65 MOVEBS

EXECUTE65 SCROLLed OUTed SETed SENDBS PRINT USING85 BEEP65

100 GOSUB 180

105 PRINT USING CS. A. BS

130 INPUT TIME". OS

131 INPUT "DAY", ES
160 IFB -C THEN 105

ieo for x-rrw

IBS PRINT V(X):NEXT

1B4 RETURN

200 I X.'19

READY

RENUMBER 110, 10. 105-184

READY

LIST

100 GOSUB ISO

110 PRINT USING Ct, A, BS

120 INPUT "TIME". DS

130 INPUT "DAV". ES

140 IFB C THEN 110

ISO FOR X ITO3

160 PRINT Y(X):NEXT

170 RETURN

MERGE D1 "BUY NOW"

SEARCHING FOR BUY NOW-

LOADING

READY

RENUMBER 100, 10

READY

FIND BS

110 PRINT USING AS. 10, [iH*Cf.DS

280 33-"NOW IS THE TIME"

580 BA-BA - 1

590 RA=123'5#92+BA*10

600 IF BA = 143 THEN 580

610 RETURN

620cs-"pnoFrr s#,###.## daily"

630 PRINT USING CS, PI

MODS LOSS i..••>... DAILY"

650 PRINT USING DS, LI

PROFIT $1. 838.61 DAILY

LOSS S 0.00 DAILY

NOTICE

When you order Command-0, we will loan

you a Toolkit until we deliver Command-0.

NOTICE

PRICES:

BASIC Programmers Toolkit® {chip only)

BASIC Programmers Disk-O-Pro® (chip only)

BASIC Programmers Command-0® {chip only)

Interface boards {needed sometimes)

Instruction Manual (with redeemable $5.00 coupon)

$40.00

$75.00

$75.00

$20.00-$50.00

$5.00

Shipping and handling $2.50 USA/Canada, $10.00 Europe/Asia

California residents please add 6% or 6-1/2% sales tax as required

Reserve your Dlsk-O-Pro, Command-0 today

Toolkit9* immediate delivery, Disk-O-Pro delivery in December, Command-0 delivery in January

VISA, MASTERCHARGE ORDERS CALL (800) 538-3083 (except California residents}

CALIFORNIA ORDERS PLEASE CALL (408) 257-9140

Skylcs Electric Works
231 E South Whisman Road

Mountain View, CA 94041

(415) 965-1735
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Skyles Electric Works 

BASIC Programmer's, Toolkit@l, Disk-O-Pro@l, Command-OCW> 

For CBM@ Owners Who Want More Fun 
And Fewer Errors with Their Programs 
Here are nineteen commands you'll need, on a single chip you can install in two 
minutes without tools, on any CBM or CMB system. 4KB of ROM firmware on 
each chip with a collection of machine language programs available from the time 
you turn on your PET to the time you shut it off. 

For CBM 8016 and 8032; BASIC 4.0 

BASIC Programmers Command-OQ.!j) 

AUTOed DUMped DELETEed FINDed (improved) HELped KILLed OFF"d 
TRACEed (improved) RENUMBERed (improved) INITIALIZEBs MERGEBs MOVEBS 

EXECUTEBS SCROLLed OUTed SET"d SENDBS PRINT USINGBS BEE pBS 

100 GOSUB teo 
105 PflIHT USING C$. ... , BS 
130 INPUT "nMr, os 
131 INPUT MO ... .,.·. EI 
U50 IF8< " C THEN 105 
teo FOR X- 1T09 
183 PRINT Y(X} :NEXT 
1M RETURN 
200 [ .. XIIi 

AEADY 

RENUM8ER 110. 10. I~IM 

AEADY 
UST 

100 GOSUB 150 
110 PRINT USING CI, A. as 
120 INPUT "nME~, os 
130 INPUT "D"'Y" . a 
ItO lFB <- -·C THEN 110 
1$0 FOR X- JTW 
160 PAINT Y(X) :HEXT 
170 RETURN 
200 I . XlII~ 

READY 

PRICES: 

MERGE 01 " BUY NOW'" 

SURCHlNG FOR BUY NOW' 
LOADING 

AEADY 
RENUMBER too. to 
READY 
AND BI 
110 PRIHT USING AI. m,m.Cl oDS 
280trn _MNOW IS THE nME" 

AEADY 

sao BA. SA- 1 
590 RA _ I23·SXli2 · e ... ·,0 
600 IF SA _ t43 THEN sao 
1510 RETURN 
1120 C$ _MPflOFIT ,., ••• .•• DAlL.,.· 
IS30 PAINT USlHG CS, PI 
StO DS _ "LOSS ••••••.•• O"'IL yo' 

e.5O PAINT UStHG OS. U 

AUN 

PROFIT It. 235.61 DAILY 
LOSS. 0.00 D .... L Y 

READY 

~ NOTICE ~ 

When you order Command-O, we will loan 
you a Toolkit until we deliver Command-O. 

~ NOTICE ~ 

BASIC Programmers Toolkit@> (chip only) 
BASIC Programmers Disk-O-Pro@ (ch ip only) 
BASIC Programmers Command-Q@ (chip only) 
Interface boards (needed sometimes) 

$40.00 
$75.00 
$75.00 

$20.00-$50.00 
$5.00 Instruction Manual (with redeemable $5.00 coupon) 

Shipping and handling $2.50 USA/Canada, $10.00 Europe /Asia 
California residents please add 6% or 6-1 /2% sales tax as required 

Reserve your D/sk-O-Pro, Command·O today 

Toolkitfi immediate delivery, Disk·O-Pro delivery in December, Command·O delivery in January 

VISA. MASTERCHARGE ORDERS CALL (800) 538-3083 (except Cal iforni a residents I 

~ Skyles El

ceALclFtORrNilAcORwDERoS PrLEkASsE CALL (408) 257-9140 

1

231 E South Whisman Road 
Mountain View, CA 94041 
(415) 965-1735 
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pointer lower. After garbage collection completes, it

restores the pointer to its original value.

There are the same number of strings as

previously, so it seems that garbage collection time

should not be affected, and should stay at twenty

seconds or so.

Type RUN. Surprise! Garbage collection time

drops to zero!

Conclusion #6: Garbage collection is not performed on

strings located above the top-of-Basic-memory.

The strings are not affected — but no garbage collec

tion took place up there either, so that unwanted

strings would not be discarded.

Part 2: Techniques For Reducing Garbage

Collection Time

Case 1: Eliminating concatenation garbage.

Suppose we're inputting a string and using con

catenation to put it together. Sample coding might

be:

800 REMARK: INPUT STRING

810 A$ = "" : rem start with null string

820 GET B$: IF B$ = "" GOTO 820

830 IF BS =CHR$(13) GOTO 850

840 A$ = AS + B$ : GOTO 820

850 REMARK: AS CONTAINS OUR INPUT

The problem here is that this type of concatenation

lays waste a lot of memory. If our input is HELLO,

ROBERT, the variable AS will first be set to H,

then to HE and so on until the full thirteen

characters are received. Over seventy locations will

end up containing abandoned strings; and if our in

put string were fifty characters long we'd create over

a thousand bytes of garbage. This kind of thing can

trigger automatic garbage collection very quickly.

A little perspective: if AS and B$ were our only

string variables, we'd have nothing to worry about.

Garbage collection would be almost instantaneous.

But if we had hundreds of other strings lying about,

they would all go through the collection process, and

we'd be in time trouble.

Solution: Before we enter this string-wasting

routine, insert (at line 805) coding to move the top-

of-Basic-memory pointer down. Let the concatena

tion program run; when it is finished (line 850), force

a tiny collection with Z = FRE(O) and then restore

the top-of-Basic-memory pointer. Refer back to the

experiments for the technique.

Case 2: Reading in a batch of new strings from a

file.

Suppose we read in a whole flock of strings dealing

with a customer account and place them in one or

more arrays. No problem so far: the strings will read

in neatly from a file and there will be little waste

space.

Now assume that we've finished with that

customer and the program goes back to read in

material for the next account. Danger! The old

strings are still there, taking up waste space. As we

read in new material, we may run short of room,

and garbage collection will automatically be called

in. It will collect the new strings and quite a few of

the old ones that we haven't discarded yet. Help!

Solution: Get rid of the old strings as soon as

they are not needed by setting them to null strings

(e.g., A$(J) = ""). Then, when your strings are at a

minimum — just before reading in the new batch —

force a collection with Z = FRE(0). Collection will

be quick, since there are few live strings left, anc the

new information will read into freshly liberated

memory.

Case 3: Shuffling strings around

There are times when you have a lot of strings in an

array, and you want to change their order. The most

usual case is that you want to sort them into some

kind of order.

To exchange strings four and seven, you would

tend to code something like:

700 XS=XS(4)

710X$(4)=XS{7)

72OX$(7) = XS

Unfortunately, this simple swap leaves three aban

doned strings in memory: the old value of X$(4), the

old value of X$(7), and X$, which will probably not

be used again. We don't need to do much of this

before garbage collection kicks in again.

Solution: Use a technique called an index ar

ray. Instead of changing the strings and causing gar

bage, change the index instead. The above coding

will change to:

700 1% =I%(4)

710 I%(4) = I%(7)

720 I%(7) = I%

We must be careful to set up array 1% at the start,

so that I%(4) = 4, for example. At any time, we can

call up string number four by referring to

X$(I%(4)). Here's a simple example:

100 REMARK: SIMPLE BUBBLE SORT

110 DIM N$(20),I%(20)

120 PRINT "INPUT 20 NAMES:"

130 FORJ = 1 TO 20

140 I%0)=J : rem set UP 'ndex
150 INPUT NS{J) : rem get string input

160 NEXT J

200 F = 0

210 FORJ = 1 TO 19

220 IF NS(I%(J))< =NS(I%<J+ l))GOTO250

230 F = 1

240 1% = I%(J) : I%(J) = \%Q + I) '• I%0 + 1) -
250 NEXT J

260 IF F-l GOTO 200

300 FORJ- 1 TO 20 : PRINT N$(I%(J)) : NEXTJ

You can see that we never move a string, but the

sort is performed.
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pointer lower. After garbage coll ection completes, it 
res tores the pointer to its original value. 

There are the same number of strings as 
previously, so it seems that garbage collection time 
should not be affected, and should stay at twenty 
seconds or so. 

Type RUN. Surprise! Garbage collection time 
drops to zero! 

Conclusion #6: Garbage collection is not performed on 
strings located above the top-of-Basic-memory. 
The strings are not affected - but no garbage collec
tion took place up there e ither, so that unwanted 
strings would not be di scarded. 

Part 2: Techniques For Reducing Garbage 
Collection Time 
Case 1: Eliminating concatenation garbage. 
Suppose we ' re inputtin g a string and using con
catenat ion to put it together. Sample codi ng might 
be: 
800 REMARK INPUT STRING 
810 AS::: <II . : rem start with null string 
820 GET B$: IF BS = ,," GOTO 820 
830 IF BS = CHR$(13) GOTO 850 
840 AS = AS + B$ : GOTO 820 
850 REMARK : AS CONTAINS OUR INPUT 

The problem here is that th is type of concatenation 
lays waste a lot of memory. If our input is HELLO , 
ROBERT, the variable AS will first be set to H, 
then to HE and so on until the fu ll thirteen 
characters are received. Over seventy locations will 
end up containing abandoned strings; and if our in
put string were fift y characters long weI d create over 
a thousand bytes of garbage . T his kind of thing can 
trigger automatic garbage collection very quickly. 

A li ttle perspective: if A$ and BS were our only 
string variables , we 'd have nothing to worry about. 
Garbage collection would be almost instantaneous. 
But if we had hundreds of other strings lyin g about, 
they would all go through the collection process, and 
we 'd be in time trouble. 

Solution: Before we enter th is string·wasting 
routine, in sert (at line 805) coding to move the top
of-Basic· memory po in ter down . Let the concatena
tion program run; when it is fini shed (line 850) , force 
a tiny collection with Z ~ FRE(O) and then restore 
the top-of-Basic-memory pointer. Refer back to the 
experiments for the technique . 

Case 2: Reading in a batch of new strin gs from a 
file. 
Suppose we read in a whole flock of str ings dealing 
with a customer acco unt and pl ace them in one or 
more arrays. No problem so fa r : the st ri ngs wi ll read 
in neatl y fro m a fil e and there will be little waste 
space. 

Now assume that we've ti n ished with lhat 
customer and the program goes back to read in 
material for the next account. Danger! The old 
strings a re sti ll there, taking up waste space. As we 
read in new material, we m ay run short o f room , 
and garbage collection will auto maticall y be called 
in. It will collect the new strings and quite a few of 
the old ones that we haven ' t di scarded yet. H elp ' 

Solution: Get rid of th e old strings as soon as 
they are not needed by sett in g them to null strings 
(e .g., ASO) = "") . Then , when your st rin gs arc at a 
m in imum - just before read ing in the new batch -
force a collect ion with Z ~ FRE(O). Collection will 
be quick, since there are few live st rings left, and the 
new information will read in to freshl y liberated 
m emory. 

Case 3 : Shuffling strings around 
There a re tim es when you have a lot of strings in an 
array , and you want to change their order. The most 
usual case is that you want to so n them into some 
kind of orde ~. 

To exchange strings four and seven , you would 
tend to code something like: 
700 XS = XS(4) 
710 XS(4) = XS(7) 
720 XS(7) = XS 

Unfortunatel y, th is simple swap leaves three aban
doned strin gs in memory: th e old value of XS(4) , the 
old value of X$(7 ), and X$ , which wil l probably not 
be used again. We don' t need to do much of this 
before garbage collection kicks in again. 

Solut ion: Use a technique called an index ar
ray. Instead of changing th e strings and caus ing ga r
bage , change th e index in stead . The above coding 
will change to: 
700 1% = 1%(4) 
710 1%(4) = 1% (7) 
7201 % (7)=1 % 

We must be carefu l to set up a rray 1% at the Start , 
so that 1%(4) = 4, for example . At a ny time , we can 
call up string number four by referring to 
X$(I %(4». Here's a simple example: 
100 REMARK : SIMPLE BUB BLE SORT 
110 D IM NS(20) , I % (20) 
120 PR INT " I NPUT 20 NAMES: " 
130 FOR] = 1 TO 20 
140 1%0) = J : rem set up index 
150 INPUT NSU) : rem get string input 
160 NEXT] 
200 F = 0 
210 FOR] = 1 TO 19 
220 IF NS(I % O»< = NS(I %O + 1»GOTO 250 
230 F = I 
2401 % = 1%0): 1% 0) = 1% 0 + 1) ,1 % 0 + 1) 1% 
250 NEXT] 
260 IF F = 1 GOTO 200 
300 FOR] = 1 TO 20: PRINT NS(I %O»: NEXT ] 

You ca n see that we never move a strin g, but the 
sort is performed. © 


