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Mountain Computer

CPS Multifunction Card
TM

The Only Interface Card You Need!

Connecting a Parallel Printer?

; Epson®- Centronics' IDS Paper Tiger^ CPS handles all (hese
printers and others with ori-board intelligence lo provide

paging and other features fount! on no other card.

Connecting a Serial Printer?

Diablo^-QumefNEC-TI R00 Series'?CPShandles these primers
-.and others with standard RS-232 interface providing selection

of b;iud rates, handshakes, paging, and more.

Connecting a Modem or Terminal?
Hayes Smarlmodem?Novation CAT^M & R Pennywhist!e®CPS
handles these and others with full'half duplex operation, baud,

rate selection, and even a transparent, terminal mode which

includes a dual mode feature that permits printing of text to

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

terminal software—and more.

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

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

minutes, and seconds for any application requiring a time

stamp—battery backed-up for over two years!

Connecting with The Source?
I'sed widi a modem, CPS provides the connection to informa

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

mail with programs such as Micro Courier and Micro Telegram;

and other data transfer programs.

Connect with Easy Use!
CPS has no switches to set! All functions ori the card are se!

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

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

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

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

use sj>ecia! commands from your keyboard. Furthermore, most

existing software programs^ are immediately usable with CPS.

Phantom Slot Capability permits assignment of CPS' functions

lo vour software\s pre-defined slots.

Connect with YourApple®Dealer
Drop by your Apple, dealer and see how the CPS Multifunction

Card provides the most comprehensive capabilities for RS-232C

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

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

competitive with any one of the three or more single function

cards that it replaces.

Mountain Computer
INCORPORATED

300 El Pueblo Road, Scorts Valley, CA95Q66

(408) 438-6650 TWX: 910 598-4504-.:rCoimecting~with The '"11.TrJ" 7 
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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 WordPr

it already has! Now all the marvelous

benefits of expensive and advanced

word processing systems are available

on Commodore computers, America's

largest selling computer line. WordPro

PLUS, when combined with the new 80

column CBM 8032, creates a word pro

cessing system comparable to virtually

any other top quality word processor

available—but at savings of thousands

of dollars!

New, low cost computer technology is

now available at a fraction of what you

would expect to pay. This technology

allowed Commodore to introduce the

new and revolutionary CBM 8032

Computer.

WordPro PLUS turns this new CBM

8032 Computer into a sophisticated,

time saving word processing tool. With

WordPro PLUS, documents are dis

played on the computer's screen. Edit

ing and last minute revisions are simple

and easy. No more lengthy re-typing

sessions. Letters and documents are

easily re-called from memory storage

for editing or printing with final drafts

printed perfectly at over five hundred

words per minute!

Our nationwide team of professional

dealers will show you how your office

will benefit by using WordPro PLUS. At

a price far less than you realize.

Invest in your office's future...

Invest in WordPro PLUS...

Call us today for the name of the

WordPro PLUS dealer nearest you.

Professional Software Inc.

166 Crescent Road

Needham, MA 02194

(617)444-5224

TELEX: 95 1579
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TurnyourApple into theworld's

most versatile personal computer.

The SoftCard™ Solution. SoftCard

turns your Apple into two computers.

A Z-80 and a 6502. By adding a Z-80

microprocessor and CP/M to your

Apple, SoftCard turns your Apple into

a CP/M based machine.That means

you can access the single largest body

of microcomputer software in exist

ence. Two computers in one. And, the

advantages of both.

Plug and go.The SoftCard system

starts with a Z-80 based circuit card.

Just plug it into any slot (except 0} of

your Apple. No modifications required.

SoftCard supports most of your Apple

peripherals, and, in 6502-mode, your

Apple is still your Apple.

CP/M for your Apple. You get CP/M

on disk with the SoftCard package. It's

a powerful and simple-to-use operating

system. It supports more software

than any other microcomputer operat

ing system. And that's the key to the

versatility of the SoftCard/Apple.

BASIC included. A powerful tool,

BASIC-80 is included in the SoftCard

package. Running under CP/M, ANSI

Standard BASIC-80 is the most

powerful microcomputer BASIC

available. It includes extensive disk I/O

statements, error trapping, integer

variables, 16-digit precision, exten

sive EDIT commands and string func

tions, high and low-res Apple graphics,

PRINT USING, CHAIN and COM

MON, plus many additional com

mands. And, it's a BASIC you can

compile with Microsoft's BASIC

Compiler.

More languages. With SoftCard and

CP/M, you can add Microsoft's ANSI

Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan

guage Development System. All, more

powerful tools for your Apple.

Seeing is believing. See the SoftCard

in operation at your Microsoft or Apple

dealer. We think you'll agree that the

SoftCard turns your Apple into the

world's most versatile personal

computer.

Complete information? It's at your

dealer's now. Or, we'll send it to you

and include a dealer list. Write us. Call

us.

SoftCard is a trademark of Microsoft. Apple II and

Apple II Plus are registered trademarks ol Apple

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

Inc. CP/M is a registered trademark of Digital

Research, Inc.

/MICROSOFT
V CONSUMER^ PRODUCTS^

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

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

THANKS! ... lor your response with the Authors'

Feedback cards. As you know, we've been slowly

(but surely!) moving our production schedule up.

We've been undergoing other expansion as well,

and welcome Charles Brannon to our staff as

Editorial Assistant.

Our general section has been tremendously

enhanced ibis issue by the addition of in-house

generated versions oi programs for multiple

machines.

Computers And Society

Regardless of your interests, don't miss David

Thornburg's column this issue. The program

presented is fascinating and intriguing. After you

test it for a while, drop us a note. We'll put together

some of your reactions in an issue later in the fall.

The Power Of Brevity

We've used David's introductory program to help

define the rest of our issue this lime. You'll find

short, extremely powerful programs in the later

articles.

And The Beauty Of Length

Our Atari readers will be happy to find what we

feel is the most comprehensive Atari memory

information ever published by a magazine. It's all

embedded in the program tilled SHOOT, and

were quite excited by the wealth of information.

We had planned to hold it for COMPUTE!s First

Book ofAtari, but Richard and Charles were too

excited to wait and I deferred to their enthusiasm.

Writing For COMPUTE!

On page 54 you'll find our style sheet, with instruc

tions and guidance for those of you interested in

adding your contribution to COMPUTE! Needless to

say, your contribution as readers is appreciated.

We recently senl reader surveys out to 1,352 ran

domly selected subscribers. The response!' Over

whelming. As of this writing, our return rate is

approaching 709? - Thank you all for taking the
time to answer, and a special thanks to the three of

you who somehow, missing the postage paid return

envelope, supplied your own.

Bit Copiers Revisited — A Resurgence?

Several months back we noted some of the problems

associated with the wave of duplicating software

coming into the marketplace. At that lime we also

discussed the needs the user/consumer regarding

the right of back-up. The revised copyright law

(amended December 12. 1980) clearly reinforces

the right of the owner of a copy of a program to

make "archival" or hack-up copies. (See full text

from last issue's editorial.)

If the software houses currently marketing

copy-protected sof iware don't move to establish

clearly consumer-protective back-up rights, we

would expect to see a growing, and quite legitimate

market (or programs such as Locksmith. We'd be

interested in hearing ol existing vendor approaches

to the problem of user back-up. ©

Coming In October:

COMPUTE! Overviews
COMPUTE! has a new idea in software reviews, We

call it the Overview. The October COMPUTE! will

feature a comparative review of two major word

processors for the Atari: Letter Perfect and Text

Wizard. COMPUTE!, in an effort to provide useful,

objective reviews, has assembled panels of re

viewers whose independent opinions will be

merged into a single, large review, a COMPUTE!

Overview.

The panelists were selected for their special

knowledge of the target environments of the soft

ware they will test and analyze: doctors will examine

medical packages, lawyers legal software, and so

forth. We hope that the new, multiple-reviewer

Overview will offer the readers of COMPUTE! the

most balanced and comprehensive analysis pos

sible. We expect that COMPUTE! readers will then

be able to make informed, cost-effective software

purchases. Look for the Atari word processors Over

view in the October COMPUTE!.

Kathleen Martinek

Review Coordinator.
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Overview will offer the readers of COMPUTE! the 
most balanced and comprehensive analysis pos­
sible. We expect that COMPUTE! readers will then 
be able to make informed. cost-effective software 
purchases. Look for the Atari word processors Over­
view in the October COMPUTE!. 

Kathleen Martinek 
ReView Coordinator 



HEGRAPHIC
DIFFERENCI

BETWEEN ATARI COMPUTERS AND ALL OTHERS

ffl

3.7 million reasons why the

ATARI Personal Computer

is something to see.
The display screen used with our computers

is composed of 192 horizontal lines, each

containing 320 dots. Delivering color and lu

minosity instructions to each dot for a sec

ond requires 3.7 million cycles...a lot of

work for the normal 6502 processor.

That's why the ATARI computer has

equipped its 6502 with its own electronic as

sistant. It's called ANTIC, and it handles all

the display work, leaving the 6502 free to

handle the rest. What this means to you is

uncompromisingly spectacular display capa

bilities without loss of computer power need

ed to carry out the demands
ol your program.

That's a quality you just don't find in ordi

nary personal computers. And it's one of

the reasons some computer experts say

that ATARI computers are so far ahead

of their time.

There's more...which is what

you'd expect from ATARI.

Language. The ATARI Personal
Computer uses several program

ming languages to give the user

maximum control of its extraordi

nary capabilities. PILOT. Microsoft

BASIC; and ATARI BASIC are

understood and spoken by the

ATARI computer. You'll also

find our Assembler Editor car

tridge indispensable for

e ■ • • * > I !■

ffl\

ATARI

machine language programming.

Sound. An ATARI computer has four sound
generators, or voices, activated by a sepa

rate microchip. This leaves the principal mi

croprocessor chips free to perform other

tasks. And you can take full advantage of
this capability which is designed

for easy programming.

Change. ATARI Personal Computers have
been designed to make change and expan
sion easy. The ATARI computer has a modu

lar operating system* that can be easily

replaced as new technology develops. If you
need it, memory expansion requires no more

than inserting additional RAM modules*

And the ATARI ROM cartridge system also

makes it easy lo change languages. In short,
your ATARI computer won't be obsoleted by

future developments.. .because it already

incorporates the future.

Sharing. To learn more about the amaz
ing capabilities of ATARI computers, visit

your local computer store for a demon

stration. Or send for our Technical Us

er's Notes, intended for the serious

programmer. They are only S27 and

contain a lot more information about

our computers' special capabilities

than most companies could tell.

See your ATARI dealer, or send
$30 ($27 plus $3 postage and

handling), payable to ATARI, to

Technical User's Notes, c/o

ATARI Customer Service, 1340

Bordeaux Avenue, Sunnyvale,

CA. 94086.

■ATARI 800'" computer only.

Computers for people.
©1981 Atari, Inc. I A Warner Commumealions Company
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3.7 million reasons why the 
ATARI Personal Computer 
is something to see. 
The display screen used with our computers 
is composed of 192 horizontal lines, each 
containing 320 dots. Deli vering color and lu­
minosity instructions to each dot for a sec­
ond requ ires 3.7 million cycres ... a lot of 
work lor the normal 6502 processor. 

That's why the ATARI computer has 
equipped its 6502 with its own electronic as­
sistant. II's called ANTIC, and it handles all 
the display work , leavinQ the 6502 free to 
handle the rest. What thIs means to you is 
uncompromisingly spectacular display capa­
bilities withoulloss of computer power need­
ed to carry out the demands 
of your program. 

That's a quality you just don't find in ordi­
nary personal computers. And irs one of 
the reasons some computer experts say 
that ATARI computers are so far ahead 
of their time. 
There's more •• . which is what 
you'd expect from ATARI. 
Language. The ATARI Personal 
Computer uses several program­
ming languages to give the user 
maximum control of its extraordi­
nary capabilities. PILOT, Microsoft 
BASIC~ and ATARI BASIC are 
understood and spoken by the 
ATARI computer. You'll also 
find our Assembler Editor car­
tridge indispensable for 
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machine language programming. 
Sound. An ATAR I computer has four sound 

generators, or voices, activated by a sepa­
rate microchip. This leaves the principal mi­

croprocessor chips free to perform other 
tasks. And you can take full advantage of 

this capability which is designed 
for easy programming. 

Change. ATARI Personal Computers have 
been designed to make change and expan­

sion easy. The ATARI computer has a modu-
lar operating system· that can be easily 

replaced as new technology develops. If you 
need it, memory expansion requires no more 

than inserting additional RAM modules.'" 
And the ATARI ROM cartridge syslem also 

makes it easy to change languages. In short, 
your AlARI computer won't be obsoleted by 

future developments .. . because it already 
incorporates the future. 

Sharing. To learn more about the amaz­
ing capabilities of ATARI computers, visit 

your local computer store for a demon­
stration. Or send lor our Technical Us­

er's Notes, intended for the serious 
programmer. They are only 527 and 
contain a lot more information about 

our computers' special capabilities 
than most companies could tell . 
See your ATARI dealer, or send 

$30 ($27 plus $3 postage and 
handling), payable to ATARI, to 

Technical User's Notes, clo 
ATARI Customer Service, 1340 
Bordeaux Avenue, Sunnyvale, 

CA. 94086, 

• ATAAI 800 '~ COO'Ipul8r only. 

Computers for people: 
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AppleWorld
_3-0 ANIMATED COLOR GRAPHICS

Written in machine code

The program m»0e limous on national TV.!

by Paul Lulus

APPLE WORLD Turns your Apple into a sophisticated

graphics syslem capable of creating animated

three-dimensional color images projecting them m

true perspective on the screen, relate Ihem. move

ir-em closer further away, ana many other ceiling ana

imaginative Ihmgs

Draws objects with 65 000 points per siile

A powerful screen-onerled te«t editor is included to

lacililate image fomation This program wai i«:ently

featured on Tom Snyders prime Time Saluroay TV

Snow ana is now available lor sale

APPLE WORLD S powertgi eailor 15 so easy 10 use thit

children mil loveii You can row "sketch" yourdream

house. OoaT. car. or fantasy empire Then view it as it

would be seen from lO.OOOIeet.oryoucan ZOOM in

until The screen rs tilled wiih a doorknob You could

Then go inside and mnvc from room 10 room

unammmo furniture placement as your screen rotates

w-thm The room Images or speciiic parts of images

Does all this sound like science fiction'

You won'! think soaller you have visited Apple WonO

INTRODUCTORY PRICE $59.95

36 page manual included

For 48K Apple II or Plus with Disk

-D

Supergraphics
A 3-0 GAMt DEVELOPMENT SYSTEM IN COLOR

a, Paul Lulus

Walch colorful outterllys birds, fly across your Apple

ur fltan screen with true 3 Dimensional perspective

Have rocket ships Hy out at you in this mcrediole nigh

speed graphics package 3-D SUPERGRAPHICS" is

a 6502 machm** language program tnat will

programs or games using simple ' DOS-liXe" commands

F««luret Include:

• Simple image entry through editor

• Objects up lo 256 po nis per siOc

■ Uses all hi-res coiois

• Allows mixed colored leu S graphics

lor prompts and captions

• Translates on 3 axes

• Individual a.is scales

• 2! diflereni commands

• Rotate oB|ect 1 4" to 360"

increments at machine speeds

FOR 48K APPLE II OR PLUS WITH

DISK II $39.95 FOR DISK

FOR ATARI 800 WITH 40K MEMORY

(DISK OPTIONAL)

S39.95 FOR TAPE

OTHER SOFTWARE

APPLE COMPUTERS

Super Space Wars S 9 95

States S Capitals . . 9 95

Moving Paml

Average . . . 19 95

Stock Opiions 24 95

Finance 1295

Bonos 1295

COMMODORE PET

Slock Options. ... 24 95

Finance 12 95

Bonds 1295

Stock Analyser 23 95

Mortgage . 14 95

Space Inir.iders (Best

Gameoi 1979 ) 19 95

Jury/Hostage . 9 95

Kentucky Deroy

Roulette.. 9 95

Alien I Q/Tank .. 9 95

Submarine Attack 995

Battle of Midway . 7 95

Laser Tank Battle 9 95

Baseball 9 95

Super Starimk .. 14 95

PET Music Bo» .. 29 95
Music Composition System

19 95

Pearl Harbor Adventure

14 95

Super Gomoku 9.95
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Relational QuerySystem For Management

DATABASES: You've Heard The Hype Before...

The Truth IS...REQUEST

DATABASE MAINTENANCE—

• Uses sophisticated screen formatting & data

entry, like on IBM 3270's!

• Generates it's own screens automatically!

• Handles records up to 4K in length, using

multiple screen "Pages"!

• Automatic data compression lor increased

disk capacity

• Uses Superkram (See below) access method

for incredibly 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 (unctions, multi-field

comparisons

• Queries can generate input (or 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 (ield 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 K«fi G*r

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

provide lasl. flexible keyed-access to their dala No* SUPER KAAM

(Keyed Random Access Meihod). IromUnitedSoliwareol America,

gives Apple and Pet users the same (legibility, substantially

increasing the processing power of the Apple and Pet

Until SUPER KRAM ihe only "random access' capability m me

Apple and Pel consisted ol a crude form ol "relative record"

processing While this is usable lor very simple applications, it laiis

tar short ol me needs of today's Business anfl analytical

applications Using SUPER KRAM records may be processed by

KRAM'- 2.0 Regular Features

• Written in 6502 machine code

Basic compatible

Create Open a dalaset

Put record by key

Add & delete records by key

Get any record by Full Parlial key

flata numbers, tellers, special characters, etc Even Appless long-

awaiieo DOS 3 3 doesn't have anything like ihis"

Supports multiple disks

Read neit or previous record

Dynamic. alia

KRAM'-2.0 Only S99.95

SUPER KRAM" Only S175

Dynamic space reclamation

Dynamic index compression

Files never need reorganization

Compatible with language ^yste

ATTENTION-EXITING KRAM USERS.

Send S15 with original disk and ROM to Umleo Sottv re lor improvM version of Kram

SUPER KRAUTS'" Added Features

• MULTIKEV SUPPORT - Allowing simultaneous access to a

KRAM file by more than one key fietd

• MI-SPEED BEAD — This feature allows increased I/O speed up to

60% faster Curing processing of SUPEfl KRAM read next, read

previous, put and delete requests

• IMPROVED INDE» ARCHITECTURE - Allowing (aster inde*

searchers and more efficient disk space utilization

• INTEGRATED BASIC COMMANDS - Allowing SUPER KRAM"

commands to be coded in-line with Basic, providing easer usage

ol KRAM than ever before

• USEH-SPECIFIABLE BUFFER POOL - Allowing ine user to

specify dovv many KRAM dies are allowed open at one lime, will

support an/ number o< KRAM hies.

• LOGICAL RECORDS IKEVSMAY BE NON-UNIQUE) -Records

added to Ine KRAM files are immediately accessible by any ol the

defined keys lor Ihe file |Automatic Upgrade)

• KRAM 2 0 files are totally compatible with SUPER KRAM

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

=. UNITED

==. 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
REQUEST A KRAM are trade marks ol United Sollnareol An J
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DATABASES: You've Heard The Hype Before ... 
The Truth IS ... REQUEST DELIVERS! 
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en try, l ike on IBM 3270'sl 
Generates i t's own screens au tomatically! 
Hand les records up to 4K in leng th, using 
multiple sc reen "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 capabil ities 

• ·'Goo f-Proof" error hand ling 
• Input can come from VI $ ICALC'~ or 
SOURCE'~ 

DATABASE SELECTION-
Uses sc reen masks to form query 
Provides extensive search capabil it ies 
Search arguments can include 
arithmet ic/boolean funct ions, mull i- field 
comparisons 
Queries can generate input for au tomatic 
database maintenance 
Queries can be sto red in "Query Library'· and 
executed from menu on demand 

• Any number o f fields can be queried 
concu rrently 
Query output can be rouled to d isk , CRT 
report fo rma tter. V I S I CALC'~ or SOURCE'~ 

ONLY $225 

DATABASE REPORTING-
• Au toma tic headl ines 

Automa tic field ed iting 
Report fields can be calculated, sub-tota led & 
cross-footed in any manner des ired . 
Optional counter breaks may be set 
Automatic grand totals 
Automatic statistics 

REQUIREMENTS 
$uperkram (see below) and: Commodore Pel 
32K (40 or 80 col. ) and 2040/ 4040/8050 disk OR 
Apple II 48K with Applesofl o r language system 
and 2 disk drives or CORVUS. 

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

by IC .., a .. nuon n 

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. .' 
I(lM1310 uselS IIa,e VSAM (V"Iual 510"118 AccltSS MeillOdJ to 
p,ovlde tUI. Ile.,ble hyeo·accQn to IlIIIi'da ll Now SUPER KRAM 
jKeyeo Random Access "'eIllO(l). I,om Un, leo So Mw I,e 01 Ame' ica. 
lI'ves Appla and Pel use., Ille same tle .. b,hly. substanl' llIy 
,nc'e;ls,nll tile p,ocen,"II paWIIf 011l1li Apple Ind Pel 

Un ll l SUPER KRAM Ille onty ",anoom aCClSS" CIPID.hly ,n 1M 
Apple'nd Pel con$llted 011 crude lo,m 01 - 'eial,v. rlCOfd ­
I)fOCHS'''II Wl'llle III,s.s usaDII 10' ve'v SImple Ippl..:allOfll . • I lalts 
I • • Sl'IOrJ of 11>11 _S ol lOClar' DuS'''"' .nd I""lylocal 
apphelhons Us,nll SUPER KRAM .ecordl mar be I)fOCHseCI Dy 
any ene 01 mull'pIe -Key- values. ",·11":l'Inuoy COnl.SI 01 .ny k,nd 01 
dill numtlefs. leiters. spec,al CII.racle,s. elC Even Apples·, long. 
I wMIId OOS 3 3 ooesn 1 nlVI an)l1n'ng hke III .. " 

• w unen ,n 6502 ml cII,ne COde 
(Ias,c compa!lote 

• C.ealefOpen • dllUe! 
• Pul .ecOfO by ~ er 
• Add & Oeiele ,eeOfOS by ~ey 
• Gel anV .et:O<d by Full/Pllllal ~ er 
• Acceupylny keyonUl,lUe's 2Hoc ( I Hoc w,lnCOfYUS(I,sk ) 
• SUPPOI'IS mull'gle O'S~ S 
• Read ne. t Of P'IIVIOU, ,eeo.C! 
• Dynam..: s~e .!local"'" 
• Dy .... m..: SIlllCe 'Kllm.llon 
• Dynam,c '''''I~ comp,esslOn 
• F,1es neve' need reo'lIan'"!1on 
• Coml)aUble Wit'" Iinguilla .yslerns 

KRAM '· 2.0 Only $99.95 

SUPER KRAM '· Only $175 

ATIENTIQN·EXISTING KRA M USERS 
$enG $ 15 W'III Of'ginal d" •• no ROM 10 Un'led So ll l •• a ' e IOf ,mg'O"ed "11S'On 0 1 Ktam 

SUPER KRAM'S'· Added Features 
• MUL TI KEY SUPPORT - Allow,ng SImultaneous acce" 10 I 

KRAM hIe DV mo'e Illan one ~ey fielO 
• HI·SPEED RE AD - Tn" lealu,e allOWS ,nc,eased 1I0speed up 10 
~ IUle, dUfJ"IIIl'OCHI,ng 01 SUPER KR AM ,ead ne Al. ,ead 
P'IIV'OUS. pUt al>(l delete teQueSIS 

• IMPROVED INDEX ARCHITECTURE _ AlIow'''II lnle< ,l>(Ie. 
sea.ctle" and mo'e ell'c.enl d,Sk spice ul,j,lItlOn 

• INTEGRAT EO BASIC COMMANDS - AIIow,nll SUPERKRAM·­
commandS 10 tie cooeo ,n·l,ne w,11I Basoe. ,,'OIlIO,nll eas,e' ulol9l! 
01 KRAM Inan eve< be lOfe 

• US ER·SPECIFIABLE SUFFER POOL - AlloWIng Ine UHf 10 
spec,tv r.ow mlny KRAAI I,les a.e allOWed 0ge<1.1 one I,ml . w,1I 
SUIlIlOf'T anI numtle, 01 KRAM hies 

• LOGICAL RECOROS IKEYS MAY SE NON·UNIOUE) _ Reco'dS 
Idded 10 Itle KRAM "lesa'l .mmed'IIQIV access,DIe PyanV o l lne 
del,neo kly, 10' 11'11 I,le (Automll": UPII'ade) 

• KRAM 20 hie' a.e 1011lly COfnpal,Dle W,III SUPER KRA M 

750 3RD Avenue, 
New York NY 10017 

UNITED 
SOFTWARE 
OF 
AMERICA 

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

DEALER INQUIRIES INVITED 
(212) 682-0347 Telex 640055 REOU EST" KRA " 1'1 t , . d l ma, kl 01 Uniled Sollw. " 01 A .... tlc. 
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Ask The

Readers
Robert Lock Richard Mansfield

And Readers

Thanks to the many COMPUTE! readers who sent

in answers, this month's column contains both new

questions and answers to questions raised in

previous issues.

Answers:

"7 am writing in response to the question posed by "A

Reader" about how to modify Index' by David Wilcox to

work on the new 4.0 CBM machines (COMPUTE! #14).

I use this program extensively on my C-30 cassettes and,

when I got a new CBM machine recently, I had the same

problem. The fix only requires tivo changes on line 210 of

the 'Index'program. Line 2 JO checks the #7 cassette

status switch with a PEEK(519) and sets it and the

cassette motor control register so the motor is off. The

problem with the neiv 4.0 machines is that the cassette

status switch has been moved. The only change needed to

fix 'Index'for new machines is to change the PEEK(5I9)

and POKE 519,52 on line 210 to PEEK(249) and

POKE 249,52 respectively." David Swaim

"7 would like first to respond to Tracy Principio's question

about jnil screen graphics on the ATARI; creatingany

soft ofgraphics display in machine language requires

rewriting the display fist, which unfortunately, is a topic

which is beyond the scope of my letter. (Boy, that sounds

like a cop out, doesn't it?) I would refer Tracy to issue #6

of COMPUTE! page 71 for an excellent article on the sub

ject.

Another question is particularly bothersome to me

because I own an APPLE myself and I don't believe it is

possible to make the "mistake" of buying an APPLE.

Several things can be done to reduce radio frequency (rj)

interference on APPLEs. Most interference comesfrom

the use of rf modulators. Often, using a video monitor

with a short, shielded cable will cure the problem." Erann

Gat

Questions:

"7 recently got a Commodore VIC-20 computer and I

have been absolutely delighted with it (even with the

limitation of a twenty-two character line). However, I ran

into a problem that perhaps somebody can help me with.

I have a program that executes in two phases. Phase

I is saved' on a cassette tape and isfollowed immediately

with Phase II which has also been 'saved.' During execu

tion, Phase I completelyfinishes and at the end, the las!

instruction executed is:

9999 LOAD "PHASE II"

Everything seems to work alright except that it doesn't

completely load the second phase and I end up with 'unde

fined errors' because oj the truncated program. Yet, if I

load the second phase manually, (i.e., by entering the

immediate command, " 'LOAD PHASE IT "), it will load

successfully.

Does anybody know what's wrong? I have tried

everything but cannot get it to work. Please help.1" Stanley

Berlin

When one program "overlays" another, the first

program must be longer than the second. When

you ask for a ?FRF,(1), the number must be larger

for the program which calls a second program in.

"Can anyone tell me where to locate the producers or a

copy of the manualfor Altair 8800b Microcomputer

System operating under Altair's Revision 4.1 of their

Disk Extended BASIC?" ReinaldoJiminez

"7 have an interesting question to raise. As we have all

come to accept by now, there isn't going to be a next gener

ation 6502; a 6516, a 6509, or whatever you want to

call it. There are some whofeel that it will be aroundfor

a long time to come. Others think it willfade rapidly in

theface of newer machines that havefinally begun to

emulate some of its advancedfeatures, and outperform it.

The question is, then, should 6 502 fans go down

with their ship, or hop a ride on another? If the choice is

the latter, is there a better alternative than the 6809?

Already there is at least one 6809 card available for the

APPLE II. The TRS-80 model III uses the 6809. Com

modore is making a 6809 card available for its new mini-

mainframe computers. Synertek is now offering a plug-in

module to replace the 6502 in the SYM board, complete

with the SYJVVs beautiful operating system.

For those using assembly language, the change from

6502 to 6809 is not that traumatic, since both descend

from the 6800. In some ways, 6502 users will adapt

easier than 6800 users to the 6809, since they are already

used to indirect addressing. For those using BASIC or

another High Level Language (HLL), the change is

painless, since the III.I. is transparent to the processor

anyway.

For both kinds of users there are some definite per

formance advantages to the 6809. The trend in hardware

is to build processors that can more directly handle HLLs.

While the 6809 is still rather conventional, its second

"user" stack provides a significant edge over the 6502for

implementing threaded languages like FORTH.

The next logical question is: should COMPUTE!

expand its horizons and begin to provide information and

articles about the 6809 and 6809-based systems? That's a

tough one. Perhaps the readers should be allowed to

respond and say what they think. The time to start consid

ering this question is now." Eugene M. Zumchak

We're not necessarily prepared to accept the point

that there will be no second generation 6502; none

theless Gene Zumchak, a COMPUTE! columnist,

raises an important issue here. Let us know what

you think. Anyone voting for the Motorola 68000?^
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ADD POWER TO YOUR

COMMODORE COMPUTER
POWER produces a dramatic improvement in the

ease of editing BASIC on Commodore's computers.

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

ROM) that contains a series of new commands and

utilities which are added to the Screen Editor and the

BASIC Interpreter. Designed for the CBM BASIC

user, POWER contains special editing, programming,

and software debugging tools not found in any other

microcomputer BASIC. POWER is easy to use and is

sold complete with a full operator's manual written by
Jim Butterfield.

POWER'S special keyboard 'instant action' features

and additional commands make up for, and go beyond
the limitations of CBM BASIC. The added features
include auto line numbering, tracing, single stepping

through programs, line renumbering, and definition
of keys as BASIC keywords. POWER even includes

new "stick-on" keycap labels. The cursor movement

keys are enhanced by the addition of auto-repeat and
text searching functions are added to help ease pro
gram modification. Cursor UP and cursor DOWN

produce previous and next lines of source code.
COMPLETE BASIC program listings in memory can
be displayed on the screen and scrolled in either direc
tion. POWER is a must for every serious CBM user.

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

Professional Software Inc.
166 Crescent Road

Needham, MA 02194

Tel: (617) 444-5224 Telex #951579

ADD POWER TO YOUR $89 •96 
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Computers

And Society
David D. Thornburg

Los Altos, CA

A Few Thoughts On Thinking...

As readers of this column may have noticed, I have

thus far avoided writing about machine intelligence.

There are several reasons. For one thing, this topic

is discussed with great regularity in other magazines

ranging from highly technical computer and psy

chology journals to mass market magazines such as

Time. Hardly a week goes by, it seems, without

some solemn pronouncement emanating from the

University of Wherever that the medium for the

next evolutionary step in intelligence will be the

silicon chip.

Many of those who forecast this extraordinary

development have been making the same prediction

for years. The controversy surrounding the me

chanization of intelligence is not new. In fact, one

of the earliest major discussions on this topic took

place between Charles Babbage (inventor of the

Analytical Engine — the precursor of the modern

digital computer) and Ada Byron (Lady Lovelace)

in 1842. Lady Lovelace worked closely with Bab

bage, and became the world's first "systems pro

grammer." Babbage was of the opinion that his

machine would have a feeling for numbers, that it

could someday be made to think. Ada Bryon dis

agreed with him most strongly on this issue.

Many of you are probably saying to yourselves,

"So what?" After all, the philosophical issue of

machine cognition doesn't affect the utility of

computers, so the "mechanized brain" controversy

doesn't have much practical impact on anyone.

Well, maybe it doesn't, and then again maybe

it does. One of the characteristics of human beings

which separates us from toadstools is our ability to

question the origins and nature of our own exist

ence. The fervor with which people agree (or

disagree) with the idea that computers can be

made to think suggests that, regardless of practical

issues, this philosophical question is quite important

to many people.

I have two reasons for spending some time on

this subject this month. First, it was my pleasure to

be a panelist on this topic at the National Computer

Conference held in Chicago last May. The spirited

debate between David Ahl, Ernest Kent, and myself

gave me much to think about. Second, I recently

read a short story which resulted in a computer

program which raises some interesting questions

on the nature of intelligence — human or

otherwise.

The question, "Can Machines Think?" was the

topic of a panel chaired by Abby Gelles at the Per

sonal Computing Festival held in conjunction with

the NCC in Chicago. David Ahl, publisher of

Creative Computing, presented the view that ma

chines couldn't think because the richness and

depth of human experience was too great for any

machine to handle. Basically, the absence of a

social, historical, and evolutionary context creates

fundamental limitations on the capability of

mechanized thought. Furthermore, Ahl suggested

that thought and "feeling" are related. To have a

conscious thought first requires consciousness. It is

as ridiculous to suggest that a machine could "think"

as it is to suggest that a machine could "feel"
loneliness or love.

The controversy

surrounding the mechanization

of intelligence is not new.

The second speaker on the panel was Ernest Kent,

a professor of psychology and psychopharmacology

at the University of Illinois (Chicago). Kent's view

(which is also expressed in his fine book The Brains

ofMen and Maclmies (Byte Books, 1981)) is that the

brain is a machine, and that the mind and the

brain are one and the same thing. Kent's book

presents a model of the human brain which is quile

understandable to computer-literate readers, since

it deals with an electronic computer simulation for

the brain's activity. Even if one rejects the idea that

computers can be made to exhibit conscious

thought, there is merit in exploring the limits of

mechanized models of the brain. After all, our

knowledge of the aerodynamics of bird's wings

helped man to build flying machines, even though

these machines do not fly the way birds do.

In opposition to David Ahl, Kent suggested

that there was much evidence for the mind and (he

brain being one and the same thing. For example,

electrical measurements of brain activity can be

traced to specific thoughts. Furthermore, Kent

said that feelings were not as mysterious as Ahl

would have us believe. He said that he knew just

where to probe in Ahl's brain to elicit a "feeling,"

and that, if the probe signal were strong enough,

he would never experience that feeling again.

While I found much of Kent's work on a model

for the brain quite fascinating — especially his idea

that the model consists of many millions of proces

sors all highly interconnected with thousands of
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bage, and became the world's first "syste ms pro­
gramme ... " Babbage was of the o pinion that his 
machine wou ld have a feeling fo r numbe rs, that it 
could someday be made to think . Ada Bryon dis­
agreed with him most strongly on this issue . 

Man y of you are probably saying to yourselves, 
"So what?" After all , the philosophical issue of 
machine cognition doesn't affect the utility of 
computers, so the "mechanized brain" controversy 
d oesn't have much practical impact on anyone. 

We ll , maybe it doesn't, a nd then again maybe 
it does. One of the characteristics of human beings 
which separates us from toadstools is our abil ity to 
question the origins and nature of our own ex ist­
ence. The fervor with which people agree (or 
disagree) with the idea that computers can be 
made to think suggests that, regard less of practical 
issues, this philosophical question is quite important 
to man y people . 

I have two reasons for spending some time on 
this subject this month . First, it was my pleasure to 
be a panelist on this topic at the National Computer 
Conference held in Chicago last May. The spirited 
debate between David Ah l, Ernest Kent, and myself 
gave me much to think about. Second , I recently 
read a short story which resulted in a com puter 
program which raises some interesting questions 
on the nature of intellige nce - human or 
otherwise. 

The question , "Can Machines Think?" was the 
topic of a pa nel chaired by Abby Gelles at the Per­
sonal Computing Festival held in conjunction with 
the NCC in Chicago. David Ahl , publishe r o f 
Creative Compllting, presented the view that ma­
chines couldn 't think because the richness a nd 
d e pth of human experie nce was too great for any 
machine to handle . Basically, the absence of a 
social , historical, and evolutionary context creates 
fundamenta l limitations on the capability o f 
mechanized thought. Furthermore, Ahl suggested 
that thought and "feel ing" are related. To have a 
conscious thought first requires consciousness. It is 
as ridiculous to suggest that a machine could "think" 
as it is to suggest that a machine could "feel" 
lo neliness or love. 

The controversy 
surrounding the mechanization 

of intelligence is not new. 

T he second speaker on the pane l was Ernest Kent, 
a professor o f psychology and psychopharmacology 
at the Unive rsity of Illinois (Chicago). Kent's view 
(which is also expressed in his fine book The Brains 
oj Men and Machines (Byte Books, 198 1)) is that the 
brain is a machine, and that the mind and the 
brain are one a nd the same th ing. Ke nt's book 
presents a model o f the human brain which is quite 
understandable to compute r-lite rate readers, since 
it deals with an electronic computer simu lation for 
the brain's activity. Even if one rejects the idea that 
computers can be made to exhibit conscious 
thought, there is merit in ex ploring the limits of 
mechanized models of the brain. After all , our 
kn owledge of the aerodynamics of bird's wings 
helped man to build fl ying machines, even though 
these machines do not fl y the way birds do. 

In opposition to David Ahl , Ke nt suggested 
that there was much evide nce fo r the mind and the 
brain being o ne and the same thing. For example, 
electrica l measureme nts of brain activity can be 
traced to specific thoughts . Furthermore, Ke nt 
sa id that feel ings were not as m yste rious as Ah l 
would have us believe. He said that he knew just 
where to probe in Ahl's brain to elicit a "feel ing," 
and that, if the probe signal were strong enough , 
he wou ld never ex perience that feeling again. 

Wh ile I found much of Kent's work on a model 
for the brain quite fascinating - especiall y his idea 
that the model consists of many millio ns of proces­
sors all highly inte rconnected with thousands of 
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their neighbors — his suggested connection be

tween the brain and the mind bothered me.

In my talk., I suggested that someone who had

no prior knowledge of radios could study one and

draw a most interesting conclusion. To someone

who knew nothing about radio transmission, the

radio appears to have two parts — its physical

embodiment, and the programming which comes

out of the loudspeaker. After careful study, our

naive person has decided that the radio and its

programming are one and the same thing. For

Twenty Questions:

Atari Version

100 REM rS GUEST IOHS

185 DIM A$<40>,B$<6)

110 PRINT ":H€LC0i€ TO Tl€ GAME OF Tl€NT

Yu

126 PRINT "QUESTIONS. BY ASKING QUESTIO
HS WHICH"

130 PRINT "HAUE YES OR NO ANSWERS, TRY T
0 GLESS"

140 PRINT "THE OBJECT IUICH HAS BEEN SEL
ECTED."

150 PRINT

160 PRINT "BE SURE TO END EACH QUESTION

WITH A"

170 PRINT "QUESTION MARK."

188 PRINT

190 PRINT

195 B$="AEI0UY"

200 c=e

210 REM *ROLJND

220 C=C+1

236 REM ^QUESTION
240 PRINT "ENTER QUESTION #"jC

250 WUT H$

260 IF A*<LBKA*»="?fl THEN 296
270 PRINT "THAT ISN'T A QUESTION. PLEAS

E ASK A QUESTION."
280 GOTO 230

290 YES=0 = Ni>l

388 FOR: 1=1 TO 6

310 IF AKLBK«MjIBKA$M»*<LI) T
rEN YES=l:N0=8

320 NEXT I

330 FOR PAUSE=I TO 50#RNB(B>'NEXT PAUSE

340 IF YES ThEN PRINT "YES"

^0 IF HO THEN PRINT "HO"

360 PRINT

370 IF C<28 THEN 210
380 PRINT "EtCi OF TWENTY QUESTIONS."

390 PRINT "PRESS RETURN TO START AGAIN."

460

410 RUN

426 END

example, the music coining out of the loudspeaker

can be traced throughout the radio as it is being

played. Furthermore, our new radio expert may

have discovered that a probe signal in certain areas

of the radio will elicit a response and that, il the

signal is large enough, the radio will never have

that response again.

I am not suggesting that the radio/program

brain/mind analogy is perfect. After all, we can

isolate the radio from its programming in a special

room called a Faraday cage. But my point is that

just because "thoughts" can be traced in that portion

of the brain which we can model, we still have no

proof that the mind and the brain are one.

...we still have no

proof that the mind

and the brain

are one...

As usual, this panel didn't resolve anything;

but did raise some challenging issues. I would have

been happy to let the topic die at this point had 1

not received another interesting book. Tales ofthe

Marvelous Machine, 35 Stories ofComputing, edited

by Robert Taylor and Burchenal Green (Creative

Computing Press, 1980). This book is a collection

of short stories, some of which first appeared in

Creative Computing. While much of tiiis book is

very interesting, I was particularly taken by the

story "XX?S" by Brian McCue. In this story, a

computer science teacher is asked to run a program

which plays the game of "twenty questions." In an

effort to find the object chosen by the computer,

the teacher asked quite detailed questions which

the computer answered with a YES or a NO, as

appropriate. As the play continued, the teacher

became intrigued with the apparent cognitive skills

being displayed by the machine. The computer

was able to answer a complex question like: WAS

THE OBJECT INVENTED PRIOR TO THE

YEAR OF OUR LORI) MCX. The machine's

ability to respond, NO, startled the teacher. Even

the use of Roman numerals and elaborate dating

schemes couldn't throw the computer off track.

Finally, after finding the correct answer (The

Wright Brother's airplane), he tried unsuccessfully

to list the program. What he did discover was thai

the program was only one disk sector long.

This seemed most strange, since programs

which purport to have some understanding of

natural language arc typically too large* to run on

any microcomputer.

After finding the key to the solution. I wrote

my own version of this program. A typical run is
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th e ir ne ighbo rs - hi s sugges ted connectio n be­
tween the brain a nd the mind bo the red me. 

In m y ta lk , I suggested that so meone who had 
no prior knowled ge o f radi os could study one and 
draw a mos t in teresting conclusion. T o someo ne 
who kn ew nothing about radio transmission , th e 
radio appea rs to have two parts - its physica l 
embodime nt, and th e programming which comes 
out of the lo udspeake r. After careful stud y, o ur 
nai ve pe rson has d ecided that the radi o and its 
progra mming a re o ne and the same thin g. For 

TWenty Questions: 
Atari Version 
100 REM *20 I]JESTIOt·t:; 
105 DIM A$( 40),8$( 6) 
110 PRHIT ")~'ELCot'E TO HE GAt-1E OF nOIT 
Y" 
120 PRUIT "(l£STIcw·t:;. BY ASKH1G G!lJESTIO 
HS ~lHCH" 
130 PRItH "Hf~)E YES OR t·K) AHS~jHS, TRY T 
o GUESS" 
140 PRUIT "THE OBJECT ~'.HCH HAS BEEt·1 SEL 
ECTED. " 
150 PRINT 
160 PRItH "BE SURE TO 81D EACH C.UESTIOt4 
WITH A" 
170 PRItn "G!I.£STION t·1AFL " 
180 PRINT 
190 PRItn 
195 B$=" AE IOU\'" 
200 c=e 
210 REM t J\'OJt·[) 
220 C=C+1 
230 REM :*Q\£ST I Ot1 
240 PRItn "EfITER OUESTIOH #"; C 
25e BRIT A$ 
260 I F At( LEt·K A$ ) )="?" TfEt·1 290 
270 PRItH "THAT ISN'T A WE~;TIotl. PLEf:6 
E ASK A G.UESTION . " 
280 GOTO 230 
290 VES=0: t·~j= 1 
300 Fa;: 1=1 TO 6 
310 IF A$(LEWA$ )- L LEtKALo-1)=B$( LI! T 
I£N 'lES= 1 : t~j=fl 
320 t·£:~T I 
330 FIl< PAU:;E= 1 TO 5~1:~F.tm( f(o: t£:>(T PAU:3E 
340 IF '.,..ES TI£t1 pwn "VE::;" 
350 IF m THH1 PRItH "t·[I" 
360 PRItn 
370 IF C(20 THEH 210 
3S0 PRItIT "EtlD OF mEt·IT;' WE~;TIotl::; . " 
390 PRItn "PFHS FHURH TO START AGAIH . " 

400 I t-PUT A$ 
410 RUN 
420 Et{J 
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example, the music coming o ut o f th e lo udspeake r 
can be traced thro ug ho ut the radio as it is be ing 
played. Funhermore, o Lir new radio expen Tlla y 
have discove red that a probe signa l in ce rtain a reas 
of th e radio wi ll elicit a response and that, if th e 
sig na l is la rge enoug h , th e radi o will neve r ha ve 
that res po nse aga in . 

I am no t suggesti ng that the rad io/program 
brain/mind a na logy is perfect. After a ll , we ca n 
iso la te the rad io from its progratTIlning in a specia l 
room called a Faraday cage. But m y point is tha t 
just beca use ''tho ug h ts '' ca n be traced in tha t po rti o n 
of th e bra in wh ich we ca n model , we still have no 
proof that th e mind and the brain a re one. 

... we still have no 
proof that the mind 

and the brain 
are one ... 

As usua l, this pane l d idn 't resolve any thing; 
but did ra ise so me cha lle ng ing iss ues. I wo uld have 
been ha ppy lO le t th e to pic die at thi s po int had I 
not rece ived a nothe r inte resting book, Tales of Ihe 
Mm1Jeiolis Ma ch.i l/", 35 Siories o[Collljmliug, ed ited 
by Roben Taylo r and Burche nal Green (C rea ti ve 
Computing Press, 1980). T his book is a coll ectio n 
of sho n sto ries, so me o f which first appea red in 
C rea ti ve Computing. While much of th is book is 
very inte resting, I was particularly ta ke n b y the 
slOry "XX?S" by Brian McCue. In thi s slOry, a 
com pULe r scie nce teache r is asked La rUIl a p rogra m 
which pla)ls th e ga me o [ ''lwenly questi o ns." In a n 
e ffo rt lO find th e object chose n by the com pute r , 
the teach e r as ked quite detailed questi o ns whi ch 
the compute r a nswe red with a YES or a NO, as 
ap propri ate . As th e play cOJ1linued , th e teache r 
became intrigued with the apparent cognit.i ve skills 
being di splayed by the machine. The compute r 
was able to answer a complex questio n like: 'vVAS 
THE OBJ ECT I NVE NTE D PRIOR TO T H E 
YEAR O F OU R LORD MCX. The machine's 
ability 10 respond , NO, sta rtl ed th e teac he r . Even 
t.h e usc of Ro man numera ls an d e labora t.e dating 
schemes couldn 'tth row th e compute r o fT t rack. 
Fina ll y, afte r findin g th e cor rect a nswe r (The 
Wrig ht Brothe r's a irplane) , he tried unsli ccessfull y 
t.o list th e program. What he did di sco ve r was t.h a t 
t.h e prog ram was o nl y on e di sk secto r lo ng. 

T hi s seemed most strange, since programs 
wh ich purpo rt to have so me unde rst.an di ng of 
n a lura ll a n g uage arc lypicall y too la rge to rUIl Ull 

a ll Y microcomplll c l". 
Afte r find ing th e ke y to th e solutioll. I wrot e 

Ill )' OWIl ve rs io ll of this program. A typ ica l ru n is 
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4096 BYTES OF SOFT ROM

STORE MACHINE CODE

SOFTWARE BEYOND THE

BOUNDARIES OF BASIC

WRITE PROTECT RAM WITH

A FLIP OF A SWITCH

STORE VARIABLES OR

INDICES OUTSIDE OF BASIC

SOLVE THE CONFLICTING

ROM PROBLEM BY SOFT-

LOADING THE APPROPRIATE

ROM IMAGES

The SOFT ROM is compatible with any large

keyboard PET/CBM or similar 2532 EPROM

systems. It may be placed in any ROM socket

to give the user room for machine code. If the

SOFT ROM is placed in an occupied ROM

socket, the user can transfer the PET/CBM ROM

into the on-board ROM socket and select

between ROM and RAM to manipulate the

Commodore operating system.

Since the SOFT ROM places write

protectable RAM into any of the computer's

ROM sockets, it is ideally suited to use as a

development tool to test ROM or EPROM based

software systems before they are burned in.

Examples of software presently available

for the SOFT ROM includes BASIC AID,

UNIVERSAL WEDGE, SUPERMON,

EXTRAMON, USER PORT PRINTER (Centronics

parallel) and a buffered BACKGROUND

PRINTER routine.

Installation is a simple plug-in into any

available ROM socket.

$129.00
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MUPET • DOUBLE-MUPET • SPOOLER

THE MANACER • I/O PRODUCTS

SOFT 
10M 

• 4096 BYTES OF SOFT ROM • STORE VARIABLES OR 
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A FLIP OF A SWITCH 

The SOFT ROM is compatible with any large 
keyboard PETfCBM or simil ar 2532 EPROM 
systems. It may be placed in any ROM socket 
to give the user room for machine code. If the 
SOFT ROM is placed in an occupied ROM 
socket, the user can transfer the PETfCBM ROM 
into the on-board ROM socket and select 
between ROM and RAM to manipulate the 
Commodore operating system. 

Since the SOFT ROM places write 
protectable RAM into any of the computer's 
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DISTRIBUTORS LTD. 
365 Main St. Milton. Ontario L9T 1 P7 
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ROM sockets, it is ideally suited to use as a 
development tool to test ROM or EPROM based 
software systems before they are burned in . 

Examples of software presently available 
for the SOFT ROM includes BASIC A ID, 
UNIVERSAL WEDGE, SUPERMON, 
EXTRAMON, USER PORT PRINTER (Centronics 
parallel) and a buffered BACKGROUND 
PRINTER rout ine. 

Installation is a simple plug-in into any 
avail able ROM socket. 

DISTR IBUTORS OF: 
MUPET · DOUBLE -MUPET · SPOOLER 
THE MANAC ER • 110 PRODUCTS 

$129.00 
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shown below:

ENTER QUESTION 1

Is it mineral?

NO

ENTER QUESTION 2

Is it vegetable?

YES

ENTER QUESTION 3

Does it grow under the ground?

NO

ENTER QUESTION 4

How about above?

YES

ENTER QUESTION 5

Are you sure?

YES

ENTER QUESTION 6

OK, is it coniferous?

NO

ENTER QUESTION 7

Does it grow on a tree?

YES

ENTER QUESTION 8

Is it green?

NO

ENTER QUESTION 9

Are people likely to make juice from it?

NO

ENTER QUESTION 10

Is it a black olive?

YES

wabasK
When it comes to

Flexible Disks, nobody

does it better than

Wabash.

MasterCard, Visa Accepted.

Call Free: (800)235-4137

PACIFIC

EXCHANGES

10(1 Foothill Bivd
San Luis Obispo. CA

93401 (inCal call

(805) 543-1037)

As you can sec, the right answer was found in only

ten tries. The apparent language-understanding

ability of this program has startled many of the

people to whom I have shown it. For example, most

computer scientists know that it is non-trivial to have

a computer figure out that our question 4 is a modi

fication of question 3. Some people have felt that,

except for the occasional lengthy pauses between

question and answer, they couldn't tell if" they were

playing against a computer or a human player.

By what magic does one generate artificial intel

ligence in such a tiny program?

By not doing anything of the sort!

The following is the complete listing (in Atari

PILOT) of the program I wrote:

*20 QUESTIONS

T:\VELCOME TO THE GAME OF TWENTY

QUESTIONS. BY ASKING/

T:QUESTIONS WHICH HAVE YES OR NO

ANSWERS, TRY TO GUESS THE/

T:OBJECT WHICH HAS BEEN SELECTED.

T:

T:BE SURE TO END EACH QUESTION WITH A

QUESTION MARK.

T:

T:

C:#C = 0

*ROUND

C:#C=#C+1

*QUESTION

T:ENTER QUESTION #C

A:

M:?

TN:THAT ISN'T A QUESTION. PLEASE ASK A

QUESTION.

JN:*QUESTION

M:A?,E?,I?,O?,U?,Y?

PA:? 150 [random program delay of up to 149 "jiffies"]

TY:YES

TN:NO

T:

J(#C<20):*ROUND

T:END OF TWENTY QUESTIONS. PRESS RETURN

TO START AGAIN.

A:

J:*20QUESTIONS

E:

As you can see, the program is quite simple. Each

question is first examined for a question mark, and

is then examined (by the- match command in the

17lli line) u> see if it ends in any of the letters A. E. f,

O, U, or Y. After a random pause (the machine's

"thinking" time) the answer YES is printed if a

match was found. Otherwise the computer prints

the word NO. (II you convert this program to

BASIC, you might just want to check for words

ending in E, as McCue did in his story.)

Once people see how simple this program is,

they realize that they were playing twenty questions

with an intelligent being — themselves. After all. if

you asked if the object was a person and the com

puter said NO. you wouldn't be very inclined to ask

if it was a person named Dave (to which the com-
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shown be low: 
ENTER QUESTION 1 
Is it mineral? 
NO 

ENTER QUESTION 2 
Is it vegetable? 
YES 

ENTER QUESTION 3 
Does it grow under the ground? 
NO 

ENTER QUESTION 4 
How about above? 
YES 

ENTER QUESTION 5 
Are you sure? 
YES 

ENTER QUESTION 6 
OK, is it coniferous? 
NO 

ENTER QUESTION 7 
Does it grow on a tree? 
YES 

ENTER QUESTION 8 
]s it g reen? 
NO 

ENTER QUESTION 9 
Arc people likely to make juice from it? 
NO 

ENTER QUESTION 10 
Is it a black olive? 
YES 

wabasH 
When it comes to 

Aexible Disks, nobody 
does it better than 

Wabash. 
MasterCard, Visa Accepted. 
Call Free: (800) 235-4 137 
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As yo u ca n see, the rig ht a nswe r was fo und in o nl y 
te n tri es . The apparent lang uage- unde rsta ndill g 
a bili ty o f thi s progra m h as startled Illan y of the 
people to wh o m I have show n iL. For example, most 
co m pUle r scie ntists knuw thaL it is nOIl -lr ivia llo h ave 
a computc l- fi g ure o Ullhal o ur questio n 4 is a rnodi­
fi calio n o r question 3. Some peop le have fe lt th at , 
except ro r the occas io na l le n gth ), pauses be lwee n 
ques tion and a nswe r , th e )' couldn 't tell if th ey we re 
play ing against a compute r or a hUlna n p laye r. 

By whaL ma g ic does o ne gene rale arLifi c ial inlel­
ligence in s uch a Lin y program ? 

By no t doing a n ythin g or the so rt ! 
The ro llowing is th e complete list ing (in Atari 

PI LOT) o f the prog ram I wro te: 

' 20 QUESTIONS 
T:WELCOME TO THE GAME OF TWENTY 

QUESTIONS. BY ASKING/ 
T:QUESTIONS WHICH HA VE YES OR NO 

ANSWERS, T RY TO GUESS THE! 
T:OBjECT WHICH HAS BEEN SELECTED. 
T: 
T:BE SURE TO END EACH QUESTION WITH A 

QUESTION MARK. 
T: 
T: 
C:#C;O 
' ROUND 
C:#C;#C+I 
' QUESTION 
T:ENTER QUESTION HC 
A: 
M " 
TN:THAT ISN'T A QUESTION. PLEASE ASK A 

QUESTION. 
jN:'QUESTlON 
M:A?,E?,I?,O?,U?,Y? 
PA:? 150 [random program delay of up to 149 " jiffies"] 
TY:YES 
TN:NO 
T : 
j (HC <20): *ROUND 
T:END OF TWENTY QUESTIONS. PRESS RETURN 

TO START AGA IN. 
A: 
j:' 20QUESTIONS 
E: 

As yo u ca n sec , the p rogram is quit e sim ple . Each 
ques t.i on is firsl exa lll ined for a qu esLio n m a rk , a nd 
is t hen exam ined (by th e malch com malld jn lhe 
17th line) to see if' it e nds ill a n )' o f the le u ers A, E, I, 
0 , U, o r Y. A f'te r a rando m pause (th e mac hine's 
"thillking" ti me) th e answe r YES is printed ir a 
m alch was fo und , O t.h e r wise t.h e co m pU le r prinls 
th e wo rd NO. (I f' yo u con ve rt this program 10 

BASIC. yo u mi g ht .ill s t wa nt t.o check fur \\'ord s 
e nding in E, as McC ue did in hi s slo r ),. ) 

O nce peo p le sec h ow simple lhis prog ra m is, 
Lh ey rea li ze t.h a L t. hc ), 71 11' 1"(' p lay in g [well Ly qu est iollS 
wilh an inte lli ge llt be ill g - th e lll se ives. A f'le r a ll. if' 
you askcd if th e object was a pe rso ll a ll d th e COlll ­

pUl e r sa id NO. )'o u would n 'l be vcr )' incl ined to as k 
if it was ;] pe rson Ilamed lJa ve (to whi ch t.h e COlll-



THE
The first truly user-friendly Database Management System available at reasonable cost.

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

#CXUP A DISKETTE

JfcflTE/PEVISE

I1SK S1KCT0RV

I-'-' fl DISKETTE

tfKX CREATE

IfiNlPXATE FILES

POHKE SUB-FILES

flEPORT GENERATE

KMT FILES

EXT EDITOR

■IEH FILES

BJRKSKTS

frEXIT TO BASIC

ENTER SELECTION? .

For the Business User

• Uses Menu Options - no programming

experience needed.

• Lets you enter data in the form you wish,

then lets you recall it using any search

criteria.

• Performs predefined calculations on the

record in realtime as record is displayed on

the screen.

• Reports can be produced using any search

criteria and/or arithmetic functions.

• Useful applications can be developed

quickly.

Typical Applications include -

• Inventory Control

• Mailing Lists

• Accounting systems

• Personnel

• Costing

• Gathering test data

• Budgeting

• Scheduling

• Examples of use included on disk supplied.

As Programmers Tool

• Uses standard PET ASCII files.

• Software interface is in Basic and available

to the programmer.

• No special disk formatting so that word

processing or other programs can be stored

on the same disk.

• No ROM Based Security thus no need to

open CPU.

• Fast 'n' key Sort/Merge included.

• Full realtime intra & inter record arithmetic

performed on the screen as record is

displayed.

• Professional software support including

unique security available.

TRY IT!

IF YOU ARE

NOT SATISFIED WITHIN 30 DAYS

WE WILL RETURN YOUR MONEY

$250.00
CMD

CANADIAN MICRO

DISTRIBUTORS LTD.
365 Main St., Milton, Ontario L9T1P7

416 878-7277

DISTRIBUTORS OR

MUPET • DOUBLE-MUPET • SPOOLER

THE MANAGER • I/O PRODUCTS

THE mArlA[3EA 
The first truly user-f riendly Database Management System available at reasonab le cost. 

Th is sui te of programs is ideal ly sui ted for both the businessman and programmer, for use with the CBM 8032. 

For the Business User 

• Uses Menu Options - no programming 
experience needed. 

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

• Performs predefined calculations on the 
record in rea ltime as record is disp layed on 
the screen. 

• Reports can be produced using any search 
cri teri a and/or arithmetic funct ions. 

• Useful applications can be developed 
quickly. 

Typical Applications include -

• Inventory Control 

• Mai ling Lists 

• Accounting systems 

• Personnel 

• Cost ing 
• Gathering tes t data 

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

365 Main St., M ilton, Ontario L9T 1 P7 
416878-7277 

As Programmers Tool 

• Uses standard PET ASCI I fil es. 
• Software interface is in Basic and available 

to the programmer. 

• No specia l disk fo rmatting so that word 
processing or other programs can be stored 
on the same disk. 

• No ROM Based Securi ty thus no need to 
open CPU. 

• Fast 'n' key Sort /Merge included. 

• Fu ll realt ime intra & in ter record arithmetic 
performed on the screen as record is 
displayed. 

• Profess ional software support includi ng 
un ique securi ty avai lable. 

TRY IT! 
IF YOU ARE 
NOT SATIS FI ED W ITHI N 30 DAYS 
WE W ILL RETURN YOUR MONEY 

$250.00 
DISTRIBUTORS OF: 
MUPET • DOU BLE -MUI'ET • SPOOLER 
THE MANAGE R ' 110 PRODUCTS 
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outer would, of course, say YES). The "sense" ol this

program perfectly matches that of the player. Ii is

your knowledge of objects such as trees, and that

olives grow on trees, and that olives can be black,

which makes the game work. The computer doesn't

know anything.

The reason this is relevant is because some

people who have seen programs of this type, and

programs which produce computer generated

poetry, feel that this is an example of mechanized

"creativity," and thus an example of artificial

intelligence.

There is not much effort required to write a

program which generates certain poetic forms,

choosing words from the appropriate parts of

speech at the right time, etc. But, if the result is

"poetry," it is only because the human leader has

decided that it is. It is the stimulation of the reader's

feelings by the computer-generated text strings

which gives life to a poem.

As for my personal feelings on the likelihood

of there ever being a "thinking" com [inter, I have

to agree with Ada Bryon who, in a note to Charles

Babbage, writes:

It is desirable to guard against the possibility

of exaggerated ideas thai might arise as to the

powers ofthe Analytical Engine. In considering

any new subject, there is frequently a tendency,

first, to overrate what we find to be already

□TACK

SIMPLE Motorola 68000 systems exist; you can at

tach one to your Apple II' or Pet/CBM- for about

$600. The resulting system is the world's least expen

sive 68000 software development system (IF you

already have an Apple If oraPet/CBM* ) because we

give away a cross assembler with our board.

We have a four function 68000 floating point package,

with a logarithm routine, in microsoft Apple II* /Pet*

format. The log routine executes in less than 2

milliseconds. This package is available in SOURCE

form for only $10 plus 50 cents postage (Calif,

residents add 6%).

A newsletter covering SIMPLE 68000 systems and at

tached processors is available from us for $15/6

issues. Send $2.50 lor the first issue.

DTACK GROUNDED, Dept 105

1415 E. McFadden, St. F

SANTA ANA, CA 92705

Apple If is a trademark of the Apple Computer Company Pef and

CBM' are trademarks ol Commodore Business Machines.

interesting or remarkable, and secondly, by a

sort of natural reaction, to undervalue the

true state of the case when we discover that

our notions have surpassed (hose that were

really tenable. The Analytical Engine has no

pretentious whatever to originate anything. It

can do whatever we know how to order ii to

perform. It can follow analyses; but it has no

power of anticipating any analytical relations

or truths. Its province is to assist us in making

available what we are already acquainted with.

Now that's something to think about!

Twenty Questions:

Microsoft Version (Pet,

Apple, etc.)

100 REM iTWENTY QUESTIONS

110 PRINT CHR$(H7);"HaC0HE TO THE (WE

115 PRINT'QF TWENTY QUESTIONS, BY

120 PRINT "ASKING QUESTIONS WHICH rttVE

130 PRINT "YES OR NO WISHERS, TRY TO

HO PRINT "GUESS Tt£ OBJECT WHICH rttS

150 PRINT "BEEN SOfCTED.11

155 PRINT

160 PRINT "BE SURE TO END EACH QUESTION WITH A

170 PRINT "QUESTION HffiK."

180 PRINT

190 PRINT

195 B*="AEI0UY"

200 C=0

210 REMiROUND

220 C=C+1

230 REH XQUESTI0N

240 PRINT "ENTER QUESTIONS #"JC

250 BfUT A*

260 IF RIGHT*<A$,1>="?" THEN 290

270 PRINT "TrttT ISN'T A QUESTION.

275 PRINT "Pl£ASE ASK A QUESTION."

280 GOTO 230

296 YES=0INO=l

300 FOR 1=1 TO 6

310 F r1ID*<A*»L£N<A$>-i»l)=HID*<BM,l> TO* YES=1!NO=Q

320 NEXT I

330 FOR PAUSE=i TO 5fliRNDU)iNEXT PAUSE

310 IF YES THEN PRINT "YES"

350 IF NO THEN PRINT "NO"

360 PRINT

370 IF C<20 THEN 210

380 PRINT "EM> OF TWENTY QUESTIONS."

390 PRINT "PRESS RETURN TO START AGAIN."

400 GET A$!IF A$="" T>€N 400

410 RUN

420 END

READY.
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pu te r wou ld, o f cou rse, say YES). T he "sense" o f th is 
prog ram pe rfectl y ma tches tha t o f the playe r. I t is 
)'01/.1' knowled ge o f obj ects such as t rees, a nd that 
o lives g row o n trees, and tha l o lives ca n be black, 
which Illa kes the ga me wo rk . The cumpu Ler d oesn 't 
/mowa n yth ing. 

T he reaso n thi s is relevant is beca use su me 
peo ple who have seen progra ms Oflh is type , a nd 
p rogra llls which p roduce comp ute r ge nerated 
poel r )" feelthal thi s is a n example o f mec ha n ized 
"crea tivity," and thus a ll example of <:I nificial 
inte llige nce. 

T he re is not. much e ffo r t requ ired La write a 
prog ram which ge ne ra les cenain poetic fo r ms, 
choos ing wo rds fro m the a ppro pr iate pa rts o f 
speech at th e r ig h t tilli e, elc. But, ift hc resu lt is 
" poel ry," it is o nl y beca use the huma n reader has 
d ecided that it is. It is th e stimu latio n o f th e read e r 's 
feelings by the co lllpute r -gene ra tedtex t stri ngs 
wh ic h g ives li fe 1.0 a p OC Ill . 

As fo r Ill y pcrsona l feeli ngs o n the like lihood 
o f the re eve r be ing it "th inki ng" com pu t.e r , I have 
lO ag ree with Ada Br)'o n \\'h o, in a no le to C ha rles 
Ba bbage. wri tes : 

It is d esi rable lO g ua rd aga inst th e poss ibil ity 
o f exagge rated id eas tha t rni g h t a r ise as Lo th e 
powe rs o f the Ana lylica l Eng ine . In consid e ri ng 
a n )' nell' su bj cct, lhe re is frequ c lII.ly a te nde ncy, 
fi rst, to o ve r ra te what we fi nd Lo be al read y 

SIMPL.E Motorola 68000 systems exist; you ca n at· 
t ach one to your Apple II or Pet/CaM'" for about 
$600. The resulting sys tem is the world's leas t expen­
sive 68000 softwa re development sys tem (I F you 
already have an Apple 11 '1' or a Pet/CBM;!' ) beca use we 
give away a cross assembler with our board. 

We have a four function 68000 floating point package, 
with a logarithm routine, in microsoft Apple II IPet'!' 
format . The log rou tine execu tes in less than 2 
mi lliseconds. Th is package is availab le in SOURCE 
form fo r only $10 plu s 50 cents posta ge (Ca lif. 
residents add 6% ). 
A newsletter covering SIM PLE 68000 systems and at· 
tached processors is available from us for $1516 
issues. Send $2.50 for the first issue. 

DTACK GROUNDED, Dept. 105 
1415 E. McFadden , St. F 
SAN TA ANA, CA 92705 

Apple I/" IS a t rademark of the Apple Computer Company Pe l· and 
CBM· are trademarks 01 Commodore Busmess Machmes 

int e resling o r re ma r kable . a ll d second ly, by a 
su rt or nalural reaClio n, lo lIndc n 'a lue the 
true Sla le of th e case whe n we d isco\'e r thaL 
o u r nOlio ns have su r passed lhose thaL we re 
rea ll y te ll ab le. T he A ll a l), tica l Eng ine has no 
p re le nlio ll s wha Lcve r Lo o rig ina le any th ing. It 
can do whalcve r wc kn ow huw Lo o rde r il to 
pe r fo rm . Il G ill fo llow a na lyses; b ut it ha s 11 0 

power of a n ticipa ting a n y ana lyt ical relatio ns 
o r lruths. Ils p rov ince is 1.0 ass ist us in making 
ava ila ble whaL we a rc ;dread )' acqua inlcd wiLh , 

Now that's so me thill g lo th illk a bo ut ! 

Twenty Questions: 
Microsoft Version (Pet, 
Apple, etc.) 

100 REI! ITIENTY IllESTI~ 
110 PRINT CIm<H7l;"IElClJ£ TO TIE GItI£ 
115 PRINT"IF TIENTY IllESTI~. BY 
120 PRINT "f\SICThG IlLESTI~ 1flI0! HAVE 
130 PRINT "YES (Jl I«) A/ISIERS, TRY TO 
110 PRINT "GlESS TIE lB..ECT 1flI0! IVtS 
150 PRINT "BEEN saECTED." 
155 PRINT 
160 PRINT "BE SlI<E TO 00 EACH IlLESTIIJl WITH A 
170 PRINT "1lLESTI1Jl ttARK." 
180 PRINT 
190 PRINT 
195 B$="AEIWY" 
200 C=O 
210 REI! JRIl.N) 

220 C=C+l 
230 REI! IOlESTIIJl 
2'10 PRINT "EHlER IlLESTI~ .";C 
250 Ilf'\lT AS 
260 IF RIGHTS(AS,l)="?" TI£H 2'10 
270 PRINT "TWIT ISH'T A 1lLESTI1Jl. 
275 PRINT "PlEASE ASK A IllESTIIJl." 
280 GOlO 238 
2'/8 YES=O :10=1 
300 FOR 1=1 TO 6 
310 IF tIID$(AS,L.EH(ASH,l)=IIID$(B$,I, l) TI£H YES=1:1O=1 
320 t£XT I 
339 FOR PAUSE=1 TO S8IRI()(1l:t£XT PAUSE 
310 IF YES TI£H PRINT "YES" 
350 IF I«) TI£H PRINT "1«)" 

360 PRINT 
370 IF ca o TI£H 210 
380 PRINT "00 IF TIENTY IllESTI~. " 
390 PRINT "PRESS RffiRN TO START AGAIN. " 
100 GET AS:IF A$="" TIEN 100 
110 1M 
120 00 

READY. 
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VISflCCOUNT is o fully integrated business and accounting

system designed For use in small businesses. VISflCCOUNT is

extremely comprehensive ond professional, yet it is very easy

to use. The system is controlled from a series of interconnected

menus permitting user-Friendly operation, everything you need

to set-up ond operate the system is provided with the

VISflCCOUNT package. Experts have estimoted the

development costs For o fully integrated softiuare system

ranges betujeen $7,200 and $22.000.t When you buy

softujare the developer hos to recQpture this expense.

Computer Services Corporation of America is selling its softujare

with a vieiu that volume soles can almost negate this

development cost.

OUR GUflfiflNT€€ - Buy both our softujare and that of our

competitors (who will no doubt charge several times our price

because they need to recapture their development cost).

Compare the two systems ond we know you'll return theirs

(make sure they'll let you return their softujare). If you decide

not to keep our system, then return it within 45 days For a Full

refund. Once you've used our system we're confident you'll be

delighted.

t V '<xorrf>iAei% let QuStnes^

W W ilPW W^P^P^I^^^P' P W
What Vou Receive
• Nine 5'/a" double density disks (or six 8" single

density disks)

• €asu-to-use operator's manual (over 200 pages)

• Self-study guide on bookkeeping and accounting (over

180 pages)

• Cassette based instruction program on set-up and

operation

Rvailable for flpple*, TRS-80, and most others

'The flpple version requires the Microsoft Z80 softcard.

CSCR has CBRSIC2. CP/M and Microsfot Z80 softcord in stock.

€XTRfi: MAILING LIST PROGRRM

Features

Menu Driven: The entire system

runs from a single master menu

which occesses numerous subsidi

ary menus, uihen needed, to per

form the full spectrum of business

and occounting functions.

Self-Documenting: fill the infor

mation needed to use the sytem

is provided in an easy to self-

study format.

Requirements: 48K C8flSIC2

2 DISK DRIVES CP/M

Send $159 for the VISflCCOUNT system

COMPUTER S0MC6S CORPORATION of flM€RICfl
332 East 30lh Streel New York, New York 10016

Order Toll Free 1 -800-221 -2486

In New York and Technical Number 1-212-685-0090

Name

Address

198! Computer Services Corporation of fimerico

Citu/State/Zip

13 Master Charge _ Visa American express

No. 6xpires

Vour System

Disk Size Z S'A" double density □ 8" single density

$eptembel , 1981. Issue 16 COMPUTE! 

VISACCOUNT is a fully integrated business and accounting 
sl,lstem designed for use In small businesses. VISAeCQUNT is 
extremely comprehensive and professionaL yet It is very easy 
to use. The SI,Istem is controlled from a series of interconnected 
menus permitting user-friendly operation. Evervthlng you need 
to set-up and operate the system is provided with the 
VISACCOUNT package. Experts have estimated the 
development costs for a fully Integrated software system 
ranges between S7,200 and S22,000.t When lJou buy 
software the developer has to recapture this expense. 
Computer Services Corporation of America Is seiling its softwore 
with a view that volume sales can almost negate this 
development cost . 

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

pl<C: : lQ7Q 

VISACCOUNT 
What You Receive 
• Nine 5% " double density disks (or six 8" single 

density disks) 
• Easy-to-use operator 's manual (over 200 pages) 
• Self-study guide on bookkeeping and accounting (over 

180 pages) 
• Casset te based instruction program on set-up and 

operation 
Available for Apple*, IRS-BO, and most others 
• The Apple version requires the Microsoft Z80 soft card. 
CSeA has CBASIC2. CP/M and Mlcrosfot Z80 softcard in stock. 

EXTRR, MAILING LIST PROGRAM Send $159 for the VISACCOUNT system 

Features 
Menu Driven: The entire system 
runs from a single master menu 
which accesses numerous subsidi­
ary menus, when needed, to per­
form the full spectrum of business 
and accounting functions. 

Self-Documenting: All the infor­
mation needed to use the sytem 
is provided In an easy to self­
study format. 

Requirements: 48K CBASIC2 
2 DISK DRIVES CPIM 

1981 Computer Servk es Corporation 0/ Amelko 

~re COMPUTER SERVICES CORPORATION of AMERICA 
332 East 3Qth Stleet New York. New York 10016 

~ Order Toll Free 1-800-221-2486 ~ ~ In New York and Technical Number 1·212·685·0090 

Nome 

Address 

City/State/Zip ___________________ _ 

o Master Charge 0 Visa 0 American Express 

No. Expires _______ _ 

Your System 

Disk Size 0 5 Y." double density 0 8" single density 
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The Beginner's
Richard Mansfield

Assistant Editor

Initialization

As you begin to develop a feel for programming,

you will probably notice that there are four parts to

most programs: initialization, main loop, subrou

tines, and data. In the last issue (COMPUTE! #11)

we examined subroutines. Let's take a look at the

other three parts.

If you picked several programs at random,

spread them out on a table, and compare them,

you would probably see certain similarities. Pro

grams usually require some preliminary setups:

variables need to be defined or DIMensioned,

REM statements document (explain) what the

program is going io do, the screen needs to be

cleared, and so on. Before gelling on with ils main

task (the mam loop), a program will I requently

need to perform preliminary jobs. This first part

of a program is called initialization. Here is a little

program which prints the names and addresses of

people to whom you want lo send Christmas cards,

it will illustrate the four divisions of computer

programs:

10 ADDRESSES = 3 (Initialization)

20 FOR I = 1 TO ADDRESSES

30 GOSUB 1000 (Main Loop)

40 GOSUB 2000

50 NEXT I

60 END

1000 READ NAMES (I)

1010 PRINT NAMES (I)

1020 RETURN (Subroutines)

2000 GETK$

2010 IF K$ = "" THEN GOTO 2000

2020 RETURN

5000 DATA MYRTLE FACE / 121 TYRONE PIKE/

NEW YORK NY 10020

5010 DATACARLMENEFEE/36HAWERDST./

ALAMEDACA 92171

5020 DATA FELICE MONTREAL / 15 ACE ST. /

RAMADAIL 80221

(For the Atari, add 15 DIM NAME$(80) and change

lines: 1000 READ NAME$ 1010 PRINT NAMES).

Some aspects of initialization are obvious: if

the program is designed to organize your Christmas

card mailing list, it will need lo know the total

number of addresses i( has on file. Pan of the

initialization can involve the definition ol a variable

which "knows" this total (line 10). Program initiali

zation includes putting necessary information into

variables, clearing the screen, defining sound,

color, format (how the video or printed output will

appear), and so on.

Main Loop

Often the largest section, and certainly the heart of

every program, is the main loop. Like- a business

executive, ihc main loop has a job to do and sees

that the assistants (the subroutines) perform their

tasks correctly and in the correct order. The mam

loop moves down its list of subroutine jobs until the

primary goal is achieved. In our example program

(Christmas Card List), the primary goal is a screen

display of addresses lo be handwritten on the

envelopes. To achieve this, the program must: 1)

Read a name from the DATA table. 2) print the

name and address on the screen, 3) wait until you

press any key to allow it to continue, and 4) loop

back to job number one.

These four jobs can be thought of as subrou

tines which are governed by the main routine

(main loop). This executive routine, ordering and

supervising its several subroutines, is often a true

"loop," but need not be. That is, it often does its

job over and over, looping (cycling) through the

subroutines each time. Some programs only do

one thing after another down a list. They do not

loop. But looping is one of our major programmer's

tools and most tasks lend themselves to the loop

structure.

Data

Lists, arrays, tables, data base, data, DATA state

ments, fields, records — each of these terms are

taking on specific meanings as computer jargon

slowly evokes into a vocabulary ot fixed meanings.

Rut at this point in the creation of a universal

terminology for computing, words are somewhat

imprecise. The terms above, nonetheless, have

something in common — all refer to raw information.

The accepted word is data. Raw information is to a

computer what raw materials are to a factory.

Visualize a paper factory. Imagine that somewhere

in the building (or stored nearby) is a pile of logs to

be processed by the factory. At the other end of

the building, the finished product, paper plates,

drop onto trucks. In the same way, computers

process information. Somewhere in the program (or

stored nearby on tape or disk flics) is a pile of raw

in formal ion — names and addresses in our example

program.

The data are input into ihe program and are

processed into some computer-made product. This

product is them output somewhere. Our Christmas

program sends its product to the screen, but it

could easily output to a printer which would address

the cards for us. In any case, data sits in piles waiting

to be computed. One of the advantages which

information processing has over log processing is

the case with which new products can be generated.

Inserting an alphabetizing subroutine into the

Christmas program, and making a slighi change to

the mam loop, will result in an alphabetized

product. Likewise, slighi changes would transform

ilie Christmas (lard Address Factory into a birthday

list, a telephone directory, a record of gifts sent

and received, etc.. ©
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Initialization 
As you begin lO develo p a feel fo r prog ramm ing, 
yo u will probably nOli ce lhal lhe re a re four pan s lO 
most programs: initializa tion , ma in loop, subrOLl­
tines , and dala. In th e lasl issue (COMPUTE! # 14) 
we exa mined subro Litines. L e l 's take a look C::ll l.h c 
othe r lhree pans. 

I f you picked seve ra l programs al random, 
spread th em ou t on a table, a nd compare th e m , 
)/OU wo uld probably see cenain similarities. Pro­
g rams Ll suall y require some prelitninary se tups: 
va riables need to be de fined or DIMensio ned , 
REM slalemelllS documelll (ex pla in) whallhe 
program is go ing lO do, th e screen need s lO be 
cl ea red , and so o n. Befo re ge lling 0 11 with its main 
lask (lhe main loop), a program will freque l1lly 
need to perfo rm preliminary jobs. T his firsl pa n 
of a program is ca lled initializatiun. Here is a liLLlc 
program which prinls the names and addresses o f 
people to who m yo u wanllO send C hristmas ca rd s. 
it will illustrate the four divi sio ns o f co mputer 
prograrns: 

10 ADDRESSES;3 
20 FOR I; I TO ADDRESSES 
30 GOSUB 1000 
40 GOSUB 2000 
50 NEXT I 

(Initialization) 

(Main Loop) 

60 END - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
1000 READ NAMES (I) 
1010 PRINT NAMES (I) 
1020 RETU RN (Subroutines) 
2000 GET K$ 
20 I 0 IF K$;"" THEN GOTO 2000 
2020 RETURN - - - - - - - - - - - - - - - - - - - - - - - - - -
5000 DATA MYRTLE FACE I 121 TYRONE PIKE I 

NEW YORK NY 10020 
50 10 DATACARLMENEFEE I 36HAWERDST. 1 

ALAMEDA CA 92171 
5020 DATA FELICE MONTREA L/ 15 ACE ST. I 

RAMADA IL 80221 

(For the At,ari , add 15 DIM NAME$(80) and change 
I;ne" 1000 READ NAME$ 1010 PRINT NAMES). 

Somc aspects o f initiali za tioll arc o bvio us: if 
th e prog ra m is des igned to orga lli ze Y< )ll r e h rist Illa s 
ca rd mailing list, it willnccd to know th e t01a1 
number or addresses il has o n lil c. Pan or lhe 
initializa tion call ill vo lve the defi lliti o n of a variabl e 
which " kno ws" thi s total (line 10). ProgTClIl1 initiali ­
za tioll includcs pUlling necessa ry in fo rmati o n into 
va riabl es , c1earillg th e sc recn, defining soulld . 
color , form al. (how the vidco or prin ted ou tput will 
appear), and so O Il. 

Main Loop 
Oftc n the larges t section , and ce rtainl y th e heart of' 
eve ry progra lll , is th e main loop. l.ike a blls incss 

execllti ve, th e rnain loo p has a job to d o and sees 
I.hat th e ass istant s (the subroutines) perfo rm th e ir 
tasks correctl y a nd in th e co rrect orde r. T he Blain 
loop moves down its list of subroutine jobs unti l the 
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Read a na lll e from the DATA lable , 2) prim lhe 
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A New Frontier Between

Sight and Sound...

Digital Harmony by John
On the Conplementanty of Music and Visual An

BYTE Books is pleased to offer Digital Harmony, a ma

jor new work by John Whitney, whose film art, known

around the world, has been an influence on

technological art and cinema special effects from 2001

to Star Wars. His book explores a special union of

music and computer graphics and defines a new fron

tier between sight and sound, integrating the two to

create a new art form.

Whitney shows what can be done with small com

puters, spells out a thorough theoretical background,

and includes listings and programs for those interested

in joining in the exploration of his unified field theory

of art. Digital Harmony lays the foundation for an

audio-visual art made possible by computers. It is must

reading for all enthusiasts with interests in art, music,

video, film, computers, education, artificial intelligence,

psychology, and futurology.

John Whitney is on the Faculty of the Department of An at the

University of California. Los Angeles.

ISBN 0-07-07001 5-X

240 pages: hardcover

$21.95

"Digital Harmony is a peek into the future

when computerization will bridge the gap be

tween art, science, and self-understanding. I

loved it."

Seymour Papert

Author. Professor

Massachusetts Institute of Technology

"Here in this beautiful book John Whitney

marries art to modern technology. Scenes that

previously we would have strained to imagine,

Whitney can now show us."

Jearl Walker

Scientific American

BYTE BOOKS 70 Main Street Peterborough. NH 03458

Surprising Symmetries in

Design and Letterforms.

Inversions:
A Catalog of Calligraphic Cartwheels

by Scott Kim

Foreword by Douglas Hofstadier

Bockwofd by jef Raskin

Illusion..calligraphy..visual magic—Scott Kim's new

book delights the eye and enchants the mind. Filled

with intriguing designs, words that read the same right-

side-up and upside-down, words within words and

unexpected symmetries, these compositions create a

fresh way to look at the alphabet. The text includes

the visual principles of symmetry, lettering and problem

solving that are basic to these images. The author also

draws parallels to related exercises in perception in

such diverse areas as art, music, wordplay and

mathematics. Scott Kim's original inversion designs first

appeared in Omni magazine, inspiring an overwhelming

reader response. An irresistible challenge, invertible

writing apeals to everyone who loves beauty in

mathematics and design.

Scot! Kim is a doctoral student in Computer Science 01 Stanford

University and is a concert pianist and composer

ISBN 0-07-034546-5

128 pages; softcover

$8.95

"Scott Kim has perfected a personal art

form—one with grace, elegance, subtlety, and

surprises.'"

Douglas Hofstadter, author

Godel, Escher. Bach: an Eternal Golden Braid

"Scott Kim's Inversions...is one of the most

astonishing and delightful books ever printed."

Mamn Gardner

Scientific American

■ r- ■

C981

Order by mail or phone. Call toll free 80O-2S8-5420

Please send: DIGITAL HARMONY $21.95

INVERSIONS $8.95

Add 7St per book to cover postage and handling

Check enclosed in the amount of S

VISA MasterCard

Card t.

Name _

.Expires

Street

City_ State Zip
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What Is A

MODEM, And

Why Do I

Need One?
Michael E. Day

West Linn OR

Getting The Information Across

MODEM is a descriptive acronym for the device

that the name is applied to. MODEM stands for

MOdular-DEModulator. A MODEM is used to

transmit digital information such as that used hy

computers to a remote location. Remote in this

case meaning a device not directly connected to a

computer, as the remote connection can be any

where from 6 inches away to 6 billion miles away.

Digital information, in Us own controlled

environment lias the highest form of redundant

reliability of any means of signal processing. This is

because, since the signals consist of l's and 0's (on

or off), any interference which might cause a slight

change of signal level so that it becomes "slightly

on1' is ignored, as the level is still not above the

point where a ! is assumed. This differs from an

analog system where any interference is propagated

through the entire system.

Since the computer only recognizes a 1 or a 0,

there can be no percentage errors encountered in

the signal. The information is either right or it is

wrong.

An error can be detected by adding an addi

tional piece of information to the transmission.

This is called parity. Under parity control the

digital information is divided up into small groups

(normally on a per-character basis), and the number

of 1 bits in the group are added up. In the even

parity system, if there were an even number of I

bits, then an additional I bit is added to the group,

otherwise a 0 bit is added. In odd parity a I bit is

added if there were an odd number of bits and a

zero otherwise.

At the receiving end the receiver adds up the

bits and compares its answer to the parity bit that

was sent, and if there was a difference, it flags the

receiving device that an error has occurred.

The parity method will catch the loss of single

bits. However if more than one bit is lost, it will not

always catch it. So, for large blocks of information
a checksum is sometimes used. In checksumming,

as each character is received it is added to the sum

of the previous characters with the final sum being

transmitted after the last character in the block has

been transmitted. The receiver then compares this

with its own sum and flags the receiving device that

an error has occurred if there is a difference be

tween the two. This type of error checking will

catch about 99% of the errors encountered.

This is fine if an occasional error can be ac

cepted. Sometimes this is not the case and every

possible error must be detected to ensure the high

est possible reliability. This might be required in a

binary coded program being transmitted. In this

case a CRC check is used. CRC (Cyclic Redundancy

Check) is a special coding scheme that is different

than the checksum, and can achieve better than

99.99f error detection.

Digital information...

has the highest form of

redundant reliability of

any means of signal

processing.

In all of these cases only error detection is

considered. In some cases it is desirable to be able

to recover the lost information. This is often a

requirement inside large computer systems where

no loss of data can be tolerated. In this case a Ham

ming code is used. In this technique, instead of a

single bit being added, the length of which is de

pendent upon how much correction is desired; for

single bit recovery, 5 bits must be added to every

32 bits of information. This will also catch all possi

ble 2 bit data losses, and most other combinations

of losses. By looking at the codes the receiving

device can reconstruct the lost information and

thereby remove the need to retransmit.

Generally, even parity is used in asynchronous

transmissions (such as that used with a 103 or 202

type MODEM) whereas odd parity is used in syn

chronous transmissions (such as that encountered

with the special high speed MODKMs: 2400 baud

and above).

In conversational type transmissions parity is

quite often not used (the parity bit being replaced

with a 1 bit; to simulate a stop bit).

In block text transmissions (such as a BASIC

program) it is recommended that parity be used so

that any errors that might occur will be caught.

When transmitting a hex dump it is also a

good idea to add a checksum to the code, as it is

very difficult to see errors in this type of text. (Note:

normally parity is always used when checksumming

is used.)
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ANNOUNCING!

The end-user market for small business and

personal computer systems is really taking

off. And now you can take off with it. How?

3y exhibiting at the COMPUTER SHOWCASE

EXPOS--regional shows, heavily promoted,

and produced with the consistent pro

fessionalism you've come to expect from

The Interface Group.

You already know us from our INTERFACE

show, now in its tenth year, and you know

us also from our unique COMDEX shows,

which have done so much to bring vendors

and ISOs (Independent Sales Organizations)

together.

Now, you and your ISOs can reach the key

prospects for small systems directly:

businessmen, professionals, educators,

scientists, corporate executives, serious

personal computer users. We understand

the small systems market, because our

COMDEX shows helped create it. Now,

with the SHOWCASE EXPOS, we forge the

final link in a marketing chain, designed to

bring you "eyeball-to-eyeball" in a selling

atmosphere with tens of thousands of

prospective users!

Our first round of SHOWCASE EXPOS this

autumn will take us (and you) into four

major metropolitan areas. We'll follow that

up with additional metro bookings in 1982

and 1983. If you market small business

systems, word processors, peripherals,

software, data processing services, micros,

educational services, or media and supplies -

you will want to exhibit and/or support

your ISOs' exhibit plans. Call our Sales
Department today toll-free 800-225-4620;

in Massachusetts, call 617-879-4502.

NEW YORK COMPUTER SHOWCASE
Sept. 17-19, 1981 • Pier #92 Passenger Terminal, New York City

SAN FRANCISCO BAY AREA COMPUTER SHOWCASE
Oct. 21-23, 1981 • Brooks Hall, San Francisco

SOUTH FLORIDA COMPUTER SHOWCASE
Oct. 30-Nov. 1, 1981 • Miami Expo/Center. Miami

*LOS ANGELES COMPUTER SHOWCASE
Nov.13-15, 1981 • Los Angeles Convention Center, Los Angeles

Another Exposition from THE INTERFACE GROUP

160 Speen Street, Framingham, MA 01 701

Call us toll-free: 800-225-4620 (in Mass. 617-879-4502).

Producers of: INTERFACE, FEDERAL DP EXPO, COMDEX, COMDEX/SPRING,

THE COMPUTER SHOWCASE EXPOSITIONS
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When binary information is being sent (non-

ASCII), such as a binary core dump, a CRC check

should be used (parity is normally not used with

CRC checking), as it is very important to catch all

possible errors since this type of code is essentially

unreadable.

The Hamming codes are normally used with

stored information where recovery or retransmis

sion of the data is not directly possible.

All this attention to error detection is impor

tant. The computer is a very controlled environ

ment; it is built to prevent any interference from

affecting its operation. Outside the computer

however, we must deal with the real world where

interferences abound. Since this interference can

not be prevented, a means ol detecting must be

used so that the errors generated can be corrected.

How The MODEM Works

Since the telephone network was designed for

analog voice transmission, it is not possible to trans

mit digital information from a terminal or a com

puter in its binary form. The telephone network

has a bandwidth of approximately 3000 Hz, so the

modems used on the telephone network must

condition signals to fit within this band.

Communications terminology can be con

fusing. When the term 'communication mode' is

applied to modems the following nomenclature is

used:

SIMPLEX: Transmission in one direction only

with no way of responding. A TV set is a form oi

simplex communication.

HALF DUPLEX: Transmission in two directions,

but only one way at a time. CB operators either

transmit or receive, but cannot do both simultane

ously on a single channel. At the end of transmission

it is necessary to advise the other party when

through transmitting and ready to receive by saying

"over". Then the other operator can begin

transmitting.

FULL DUPLEX: Transmission in both directions

simultaneously. A personal face-to-face conversa

tion is a form of full duplex communication, where

both persons can speak and listen at the same time.

(Note: ASCII standard full duplex implies that the

same data rate exists in both directions simultane

ously, i.e.. 1200/150 bps is not full duplex, 300/300

is full duplex. When operating at two different

speeds, the slower speed is usually referred to as

the secondary or reverse channel, or sometimes as

the supervisory channel, while the higher speed is

the primary channel.)

The half duplex mode control signals are

generally required to turn the modem transmitter

on or off, and the receiver off or on depending on

the direction of transmission, whereas this is gen

erally not required when operating in the full

duplex mode.

Terminal manufacturers often use the terms

halfduplex and full duplex to mean whether local

copy is provided, or whether the far end loops

back (echoplexes) that which was transmitted. The

presence or absence of local copy has nothing to do

witli the communications mode of the data link.

The strength of the signal that is injected into

the phone lines is important, as a weak signal will

not have enough power to overcome the noise and

interference inherent in the system, while too

strong a signal will overdrive the capabilities of the

•system and cause the signal to become distorted.

The signal strength (measured at the phone line)

should not exceed 0 dbm (2 volts peak to peak into

a 600 ohm load), and transmission levels below -12

dbm (0.5 volts peak to peak) should be avoided. A

transmission level between -6 dbm (1.0 volts p-p)

and -9 dbm (0.75 volts p-p) is recommended for

the best transmission level with the least amount of

interference to the received signal.

At the receiving end, the signal may be signifi

cantly reduced in strength, and may be received at

full strength (0 dbm. 2.0 volts p-p) or at a very

reduced strength (-50 dbm, 0.01 volts p-p). Signals

below -50 dbm are generally not recoverable, as

the signal drops below the background noise and

becomes very difficult to delect. Some modems do

not recover signals below -40 dbm (0.02 volts p-p)

as it becomes much more difficult to recover the

signal below this level and less than 109?- of all calls

require this much sensitivity. (Note: A signal ai -40

dbm would be barely audible.)

The modem operates by changing the digital

signal that is presented to it to an audio signal that

can be placed on the phone line. The type ofmodem

determines the exact method by which (he signal is

converted, and the frequencies that are used.

There are many different types of modems,

with each type designed to perform its particular

function most efficiently. Because of the large

number of different modems, only those modems

which are of particular interest to the hobbyist will

be discussed, those being the BELL 103 compatible,

and the BELL 202 compatible modems. The KIM

type modems are the most common and are the

type used on most limeshare systems. These mo

dems are designed lo operate at transmission rates

from 0 to 300 bps, with some of them capable of

operating as high as 600 bps. A substantial increase

in error rate should be expected at these higher

speeds. The 103 type modem operates In changing

a digital 0 to a frequency of 1070 11/ if in the origi

nate mode, or 2025 if in the answer mode. It

changes a digital 1 to a frequency of 1270 Hz if in

the originate mode, and 2225 Hz if in the answer

mode-.

Since it is not possible to transmit two signals

at once at the same frequencies and dense any

intelligence from the received signal, the available
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vVhen binary in formation is being senl (l1on­
ASC II ), such as a billary core dump, a e RC check 
sho uld be used (parity is normally lIo/ used with 
C RC check ing), as it is very important to ca tch a ll 
possible erro rs s ince this type o f code is esse ntiall y 
unread a ble. 

T he Ham ming codes arc no rmall y used with 
slUl'ed informali o n where recovery o r re lransmis­
sio n of the data is not directly poss ibl e. 

A ll thi s attemio n to e rro r detectio n is impo r­
lanl. l -hc cO lllpute r is a vc ry con trolled e nviro n­
me nt ; il is buiillO preve nt an y inte rfe re nce from 
affectin g its ope ra tion. O utside th e compute r 
however. we must dea l wilh the real wor ld whe re 
interfere nces abound. Since this inte rfe rence can­
Il Ol be prevented, a means or detecting m Li st be 
used so that thc e rrors ge nc ratcd can be corrccted. 

How The MODEM Works 
Since th e te lepho ne ne twork was d esig ned fo r 
ana log voice t.ransmission, it is nOl possib le La trans­
m il digital information fro III a terminal o r a CO I11 -
pute r in its binary form. T he telep ho ne ne l wo rk 
has a bandwidth of a pproxima tel y 3000 Hz, so the 
mode ms used on th e tel epho ne ne twork must 
conditio n sig nals to fit within thi s bancl. 

Communicati o ns te rmin o logy can be con­
fu sing. When th e te rm 'communication mod e' is 
a pplied to modems the following nome ncla ture is 
used: 
SIMPLEX: T ransmissio n in o nc d ircctio n only 
with no way of res po nding. A TV sct is a 1'01'111 of 
simplex communicati on. 
HALF DUPLEX: Transmission in two directi ons, 
but on ly one way at a time . CB operato rs e ith e r 
tra nsmit o r receive, bu t cannot do buth s imul tane­
o usly o n a s in ric cha nne l. Atthe end of translllission 
it is necessary to advise th e o th e r part)' whe n 
throug h tra nsmitting and ready to receivc by say ing 
"over". T hcn the o the r o pe rato r ca n bcgin 
trallSIll it ti ng. 
FULL DUPLEX: Transm iss ion in both dircctio ns 
simultaneo ll sly. A personal face-to -face conve rsa­
tion is a forlll of full d uplex communica tio n , where 
both pc rsons ca n spea k a nd listcn at th c salli e t ime. 
(Note: ASC II siandard full duplex illl p lics Ihal the 
sa me datil rat c cxists in bOlh directions simultan e­
ously, i.e .. 1200/ 150 bps is not full duplex. 300/300 
is full duplex. Whell opera tin g at two diffcrc nt 
speeds, the slowe r speed is usuall y referrcd 10 as 
th e second a ry or re \'e rse chan nel, o r SOIlH!liIllCS as 
I he supe rvisory cha nnel. whi lc t he hig he r speed is 
Ihe primary channel.) 

The ha lf duplex mode con trol signa ls ;n'c 
gcne rall y rcqu ired to t ~lrn th.<: 1ll0cienl trans~llitlc r 
o n or o fT, a nd the rece lvc r o f f or o n d epending on 
th e di rec l io n o f trans miss ion . whe reas this is ge ll ­
e rall y not rcquircd whe n opc ratin g in th c fu ll 
duplex mode. 

rrc rm in al manur~l cture rs ofte n use the terms 
ha lf duplex a nd fu ll duplex to mean whethe r loca l 
COP)' is prm"ided, o r whethe r th c fa r e nd loops 
back (echoplexes) thal wh ich was transmitted. T he 
prcse nce o r abse nce o f loca l copy has no thin g to do 
with th e communicati o ns mode o f th c da ta link . 

T he strength of the s ig nal tha t is inj ected in to 
the phone lin es is important, as a wea k sig nal will 
not have e nough power to ovcrcome th e noise and 
inte rfe re nce inh e re nt in the S)'stCnl , while too 
strong a sig na l will ove rdri ve the capabi lil ics of the 
-sys tc m and ca use th e s ig na l to become disto rted . 
T he s igna l stre ngth (Ill easured a t thc p ho ne line) 
shou ld not exceed 0 dbm (2 "o lts pca k to peak into 
a 600 o hm load), a nd trall smissio n Icvels be low - 12 
dbm (0.5 volts peak to peak) sho uld be avoided. r\ 
t ransmiss io n level bctween -6 dbm ( 1.0 vo lts p-p) 
and -9 dbm (0.75 volts p-p) is recommendcd for 
the best transm ission level with th c least amount of 
inter fe re nce to th c rece ived sig na l. 

A t the rece iving e nd , the signa l ma y be signif'i­
ca nd y reduced in strcngth , and ma y be rece ived a t 
full strcngth (0 dbm , 2.0 volts p-p) o r at a very 
reduced strength (-50 dbm , 0.0 I vo lts p-p). Signa ls 
below -50 dbm a re ge nera ll y not rccove ra ble, as 
lhe sig na l drops below thc backgroun d no ise and 
bccomes ve ry difficu lt" to d e tcct. Some lIl ode rn s d o 
not recove r signals below -40 dbrn (0.02 volts p-p) 
as it becomes much mo re d ifficu lt to recove r the 
signal below this level a nd less tha n 107< o f a ll ca ll s 
require this much se nsiti vity. (Nolc: A signa l at -4 0 
dbm would be barel )' a ud ible .) 

T he mod em o pc ra tes by cha ng ing thc digita l 
s ignal that is presented to it to an a udio sig nal that 
can be p laced on th e p ho ne li ne. T he type of modem 
determines the exact mc thod by wh ich the signal is 
conve rted . and the frequ c ncies th at a rc used, 

T he re arc ma ll )' dilTcrenl typcs of' modcms, 
wilh each type desig ncd 1.0 pe rfo rm its pa rtic ular 
functi on most effi cic nll ),. Becausc of Ihe la rgc 
lIulll bc..: r of d ifferc nt lIIodem s, 0 111 )' those modems 
which arc of part icular inl e rcs t to Ih c hobbyist ",i ll 
be disClIssed , th osc be ill g the L\I::LL 103 co mpatibl e. 
and the BELL 202 cOlll pat ible Illode nls. The 103 
lype mode ms a re the most ((HlHllOll a nd a rc th c 
typc uscd o n mosttimcs il arc syste lll s. T hese nl o ­
ciem s (Ire designed 10 ope rat e al Iransmission rales 
frolll 0 to 300 bps. " 'il h sOl11 e of I hc nl capable of 
operating as h igh as 600 bps. A sllbSialltia l increase 
in e rror I'ate s hou ld be ex pected a t Ihese hi g her 
spceds. T he 103 1)'Pe Illoclem opc ral es by c ha n~in ~ 
a di g ilal 0 to a frequ e ncy of 1070 1-1 1. ifillihe or i ~ i ­
nate modc, o r 2025 ir ill the ;t ns\\'C r !IIode, I I 
changes a di gilal I to a frequc ncy o f 1270 Hz if in 
Ihe o ri g in ate mode. and 2225 li z ifillthc ,H IS\\'C I' 

llIodc, 
S in ce it is nOI poss ib le 10 Iran sJlJ il 1\\'1) sig nal s 

at O Il CC at the salli e frequ e ll cies and dc ri\'c an )' 
inlelligc nce from th e receivcd s i ~nal. Ihe a ,"ailabl e 



BEYOMDCANES
SYSTEMS SOFTWARE

FOR YOUR 6502

PERSONAL COMPUTER
by Kenneth Skier

Creating Programs for the Apple, Atari,

Challenger and PET Computers.

"Thts is a brand new book on assembly

language that is fantastic! I have all the

standard books on the 6502 and can't

understand any of them. This book is not

only beautifully written, very understand

able, and takes no previous knowledge for

granted . . . but it also includes many

useful machine language routines such as a

visible monitor, print utilities, disassembler,

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

M. Dunn

Editor, ACE

Atan Computer Enthusiasts NewsJener

ISBN 0-07-057860-5 *, . Q.

440 pages softcover 5» 14.73

BEGINNER?
GUIDE

FOR THE

SYSTEM

BEGINNER'S GUIDE

FOR THE UCSD

PASCAL SYSTEM
by Kenneth Bowies

Written by the originator of

UCSD Pascal System, this in

formative book is an orienta

tion guide to the UCSD

Pascal System. For the

novice, this book steps

through the System, bringing

the user to a sophisticated

level of expertise. Once

familiar with the System, the

reader will find the guide an

invaluable reference tool for

creating advanced applica

tions.

ISBN 0-07-006745-7

204 pages (n nr

softcover 4* I I ."J

ORDER BY MAIL OR PHONE

CALL TOLL FREE: 800-258-5420

Please send: BEYOND GAMES $14.95

BEGINNER'S GUIDE TO PASCAL $ I 1.95
Add 75 per book lo cover postage ana handling

D Check or money order enclosed for S .

□ Bill VISA □ Bill MasterCard

Acct / Expires

Name.

Street.

City _

E1TI
State. .Zip.

70 Mam Street.

Peterborough. NH 03458

AIM-65/SYM-PET-KIM-6800
Universal Interface Board Converts AIM-65/SYM

Into Professional Data Logger

ADDRESS

SELECTION

(CLOCK. MUX

A/D)

16 CHANNEL

MUX

BANK SELECT

ADDRESS

(MEMORY)

MINI MOTHER

BOARD

BUFFERS

TO AIM-6S

CLOCK/

CALENDAR

BATTERY

BACK-UP

16 A/D INPUTS

ft r 15 VOLT

POWER

SUPPLY

INPUTS

■- COLUMBUS INSTRUMENTS INTERNATIONAL CORPORATION

950 N. HAGUE AVE., COLUMBUS, OHIO 43204 U.S.A.

PHONE: (614) 488-6176 TELEX: 246514

(Also connects to PET or KIM with adapter cable.

Adaptable to other 6502 and 6800 systems)

CONTAINS:

* 12 bits. 16 channels, fast A/D converter

* space for additional 16K RAM memory or 32K

EPROM (or combination)

* real time clock/calendar with real time interrupt

capability and 10-year lithium battery backup

* plugs directly into AIM-65 expansion connector

with the help of a mini-mother board which

supports up to three interface boards

* supplied with supportive demonstration and

control programs

AVAILABLE MODELS:

* IB-902 Additional Memory

Space (only) $ 390.00

* IB-902-A Calendar/Clock plus

memory space $ 690.00

* IB-902-B A/D (12 bits, 16 channels

plus memory space) $ 960.00

* IB-902-AB A/D. plus memory space

and calendar/clock $1,270.00

Mini mother board to support up to three (3)

interface boards $65.00

Quantity Discounts Available
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EPROM (or combinati on) * real t im e clock/ calendar w ith real time interrupt 
capabi lity and 10-year lithium battery backup 

* plugs directly into A IM-65 expansion connector 
with the help of a mini-mother board which 
supports up to three interface boards * supplied with supporti ve demonstration and 
control programs 
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DYNACOMP
Quality software for*:
ATARI TRS-80 (Level II)**

PET NORTH STAR

APPLE II Plus CP/M Disks/Diskettes

CARD GAMES

BRIDGE 2.01 Anllibfc fur ill computers! Mm Sn.H C—rtH/ni.» DUaetie

play ihcolftnsc OB defense. II you Did loohijh. [he computer mil double your contract! BRIDGE! 0
provides challenging criicriainmeni for advanced platers and nan excellent learning loo I for I he bridge

nuv.ee Set the sofi-ire mtn in SO Sofi»ne CrWqut.

HEARTS I.S(A»«U«bk[or«UcompuKnl Nw»5,«Cu«ih/.19.9!DUnlU

opponents v*ho are armed *ith hard-lo-beat playing strategies. HEARTS 1-5 is an ideal game foe m»

troducing the uninitiated (your spouse) lo computm. Sec the soft.ns revie* in 80 Software Critique

STLl)POKKR(Alirionlj) Price: S11.9SCaM*He/llS.9J IHtfetle

computer) bei on whit you see The computer does not cheat and usually beti (he odds However, ll

lomelimcstiluffi! Alio included u 1 five cird dra- paler bellin( practice program Trn> pillage-111

run on ■ IOC ATARI Coloi. gtaphics. sound

POKKKPARTV I Avilltbk for all computer.) Price: sn.MO-.tifS21.HSIH.kcii,

POKER PARTY it i dia» poker iimulmon based on the book. POKER, by Oswald Jicoby. This n

oiher (compuiei) players. Each of these players (jou vill get io know them} hsi a different personally

lirieil Apple II

CKIBBAGF. 1.0 (TRS-SO only) Price: MMr—nHIU DUutk

iiipfib ind lurmbL) liii|ui|C rout trio provide ripid etcttujen. 5w ihc &of[v>arc review in 80 Soft* ice

Critique.

THOUGHT PROVOKERS

MANAGEMENT SIMULATOR (Atmri, North SlmnndCF/M only) Price: I19.»S Candle

IU.»5 Illimrltt

This progiam is both j;: cicelltnl teaching tool is well ji a stimulating intellectual time Bated upon

similar games pliyed at graduate business schools, etch plavcr or team controls a company which man-

the highest stock price when the simulation ends.

FLIGHT SIMULATOR (Avtiimbk lor ill compulcre) Price: SI7.»CuHiu/S11.95Ulilitnt

A reiLiilic ind cMerm^e mjUhccnaiica] ii m illation af taVc-ufl, High! and .Hiding. Trie jiiogiarn uulirei

■cf IhIynanin; Ci^uiUom jn<i the LhitflL^eriiliLii d( a ical airfoil Von can pracliiif irulujmctil appioiihrj

and riivigition mini radii h and compm hfdding^ The more advanced flyer can a he perform Loopi.

ehlHi ind very iddktlw, See ihc iofi*ire rcvfca in COMPLTROSICS.

VALDEZ tAvtilahk for ill compultra) Prin: S15-95 Cuttiu/S19.95 Dbkrilt

NmriOtas region of Alitki. Included in tfah simulation is a zuhsck and aOflUta 256 K 256 element

mip. poruom of ^hich may be newrd uiing cht chip's alphanumeric ndar display. The motion of tht

ihip mclf !■ accuriteLy modelled rnaihcmiiicaDv The simuLiCLOn also conuins a moJcl fof The itdil

palUnn bl the reiion. it «dl it other tnJTfc (oulgoma unites and dnfiinj iccbvr|i) Chaii your

courte from (he GuLE of Alaska to Valdcr Harbor? See the ^ofl-arc mfe* in BO Software Critique.

BACKGAMMON 2,0 (Aliri, North Slir «nd CP/M onl>) Pn«: IHJSCMte/limDMttm

I'. ' <!»''!' mci' l ' -r biclt|imman -1 !■ and - ' j . ■ improve youc iH-me A human can compeer

■aairiii ■ compui?c or ajunn another humin The corcipuirr can ocn play itself. Eilher the numan or

the computer can double or aenerite dice rolls. Board pmiiiom c»n be created or si*cd for replay.

BACKGAMMON LOb played in Kcoidinte »ith the official rule% of bacli&ainim>n and n sure in pro

vide rninv fascinatini vssiom of bacVjimmnn play.

CHECKERS 3.0 <PKT onljl Pilct; ilt.« CHMiit/SlO.fS W.ktiir

Thts n onr ol ihe most thaileniinj chrckrrv profrimi ivulable. Ic has 10 IcveEi of ~\i- ind allowi ihe

ma io chime |UH b'H Rt an) lime. Thou|h pioidmi a ItT) louih gime 11 level 18. CHECKERS
) 0 n pracucii]) unbeatable ai bid) 9 ind 10.

CHESS MASTER (North SUr ind TRS-SO only! Prki: 119.M Cawiit'nj.M l>Uk«u

Thu complete and very powerful program provides five le*eU o( pl*>. It incLudei casilina^ en pauanl

cipiurei and inr promotion o( pi^ns Additionally, the board ma> be preiet before the tun of play,

pertniltini Ihe eiiminauon of "book" plays. To muimiie execution speed, ihc pioinm is^niien in

assembly lanjuaic (by SOFTWARE SPECIALISTS of California). Full graphics ue employed in the

TRS-flO version, and Iwo widih^ of alphanumeric display are provided io accommodate North Slat

LKM LANDSB (J2K Appk Disk only) Prtcr; J14.« mtk«i*

Pilot yout I.EM LANDER Io ■ safe landmi on any of nine dif (erent surface! ranjmi from imoolh lo

chillentt!

FOREST FIRE! tAWrl onlj) PBce; S1t.« CmHU/UJS Uui.iie

Uuni excellent graphic} ind sound c'Eects. ihls simulation puts you in ihe middle of a forest Tire Your

job is lo direct operations to put out the fire while compensating for changes in wind, weather and ter

rain. Not protcctint valuable simctutti can reiult in lumlini penalties. Life-like variables ate provided

io make FOREST FIXE! Very susprnstful and challenging. Xo two lames hive ihe sine setting and

theTe lit 3 troll of difficulty

NOMINOES JIGSAW (Alirt, Appk ind I It- "n only) Price 1I6.M C*KHc/S3US Dbkrtit

of 60 differeni ihapes. NOMINOES JIGSAW .s a virtuoio protr.mmini ellort. The graphics ate

superlative and (he puule will challenge you wnh its truce levels of difficulty Scocina u based upon the

number of gurnet taken and By OK difficulty ol the board sci-up.

MONARCH (AUrl on!)) Prtn: SUM CukI. Ili.M DUVetu

muth food io distribute to ih( porulice and how much ihould be spent on pollution eoniiol You will

find ihai ail decisions mvotve a cofnpromive and that it is noi eas> to mike everyone happy

CIIOMP-OTHE1.I.O (Attii only) Price; Ill.M CuHtirtlJ.tl DkUtm

CHOMP-OTHELLO? It's really t»o chillen»ing games in one CHOMP is iimitai in concept lo N1M,

you mus: bite off pan of > cookie, but avoid taking the po_soned ponion OTHELLO fa the popular

boatd game set io fullv utilue the A tail's graphic* cipability. li is also very htrd to beat! Thn package

will run an ■ 16k system

DYNACOMP OFFERS THE FOLLOWING

• Widesl variety

• Guaranteed quality

• Fastest delivery

• Friendly customer service

• Free catalog

• 24 hour order phone

AND MORE...

STARTREK 3.2 (AviUiblc for ill computers) Price: Su.45Cukiu<i\SM DUk«tf

This is ihe chalk SMrtnk limuUnan. but «nh scveraJ ne* fealuies. Foi e.ample, the Klingons no.

Klinaoni also aitack with both ligh! and heavy cruisers and move when shot at! The immion n hectic

• henlhe Enterpme is Besieged by ihtee heavy cruisen and a mrbaie S.O.S. is received! The Klingont

get even! See the ioftvvue reviews in A.N.A.L.O.G , BO Soffut Critique ind Gime Merchmdmng

BLACK HOLE (Apptt only) Pritr: IU.1J Cu-iu/Sim Iltalni.

This ii an etching graphical simulation of the problems involved in closely observing a black hole with

SPACE TILT (Appk and Atari only) Prlct: J10.M CM.rtttH.9S DUttfe

simple? Not -hen the hole geti smillei >nd smallei! A built-in time> illo-i >ou to mraiure youi skill

againil others in this habn-forming action gime.

MOVINC MAZE (Apple only) Mm >10.» CwMH/tllM DUint

MOVING MAZE employs Ihe games paddles io direct a puck from one side of a mue to the other.

Ho«evel. Ihe mate is dynamically (and randomly) built and is conunulllj being modified The objec-

live is to ciou the nun without touching (or being hit by) a -all. Scoring is by an elapsed lime in-

diealor. and three levels of play ue provided.

ALPHA FIGHTER (AUri only) Price: iU.M OaMtWSUJJI DUkeiu:

T»o einllenl graphics and iclion programs in one) ALPHA FIGHTER tctjuites you lo destroy Ihe

alien i uu ships passing through your sector of the galaiy. ALPHA BASE is in the path of an alien UFO

invasion^ let five UFO'i get by and ihc game end* Both games require the joystick and get progressive

ly more dilHcult ihe higher you stare! ALPHA FIGHTER *ill run on ISk systems

THE RINGS OF THE EMPIRE (AUri only) Priee: ilt.M Caaaim 110 »S OUktn,

rings This electing game runs on 16K system*, employs extensive graphics and sound and can be

played by one or two players

INTRUDER ALERT (Atari Only) Price: I16.« Caaaclle SUM DiakelU

This it i fast paced graphics game *hicli places you in Ihe middle of the "Dieadilir" having just stolen

us plans. The drouli have been alerted and are directed io destroy you at all costs. You muil find and

quires ■ joystick and will run on 16K system*.

GIANT SLALOM (AImiI only) Price: SM.9S CMMIc/ItLH Dbkctit

This real-lime aclion game is guaranteed addictive! Use the joystick in control your path through

slalom con ries consisting olboih open and closed gates. Choose from dif (erent levels of difficulty, race

against other players or simply take practice runs against ihe clock. C.I ANT SLALOM will furl on I6K

qnumt.

TR1PLK BLOCKADE (AUri on])) Pikt: JM.WC™m./$il.«DU«m

TKIPLE BLOCKADE is > iwo-to-lhree player graphics and sound aclion game, ll ii based on the

simple, ihe combined graphics and sound e(fecl lead lo "high aniiety".

GAMES PACK 1 (Aviliablt for >B computer*) Pries JI0.M OmtUt/SUM Diaaetie

GAMES PACK I con la ins the classic compuicr g nines of BLACKJAC**. LUNAR LANDER. CRAPS.

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

in loadint They are individually accessed by a convenient menu. This collection is *onh the prvce just

(or the DYNACOMP version of BLACKJACK

GAMES PACK II (A.iLIible lor (II compulen) Price ilD.H Cukiu iH.H [Hianu

GAMES PACK II includes ihe games CRAZY EIGHTS, JOTTO. ACEY-DUCEV, LIFE. W'UMPUS

and Olhers. As wuh GAMES PACK ]. all Ihe aames are loaded as one program and are called (rom a

Iticnu. Vou -ill particularly enjoy DYNACOMP's version o! CRAZY EIGHTS.

Why pay 17-95 or more pel program when you can buy a DYNACOMP collection for just 110 95?

MOON PROBE (AUri and North SUr only) Price: Ill.M Cuwit-SliW Dlaacite

predetermined target on the moon's surface. You control the thrust and orientation of your crafl plus

direct the rate of descent and approach angle

ADVENTURE

CRANSTON MANOR ADVENTURE (North S(if«nd CP/Mool>) I■■.. ■ i:i.« Du.riit

At I Hi! A comprehensive Actvenlure game for North Star and CP/M syilemi CRANSTON MANOR

ADVlNTURii lakes you mlo myslcnuus CRANSTON MANOR where you attempt to gather

without a Tight. The number of rooms is greater and Ihe associaled drscriphoni arr much more

ABOUT DYNACOMP

DYNACOMP « a leading distributor of small system software vvitli sales spanning Ihe world

(currently in excess of 40 countries). During the put two years we have gteally enlarged the

DYNACOMP product line, bul have maintained and improved out high level of quality and

customer support. The achievement in quality is apparent from our many tepeat customers

and the software reviews in such publications as C0MPUTR0N1CS. 80 Software Crilique

and A.N.A.L.O.G. Our customer support is as close as youi phone. It is always friendly.

The staff is highly trained and always willing to discuss products or give advice.

•ATARI. PEf. TRSS0. XORTHSTAR, CP/S1 and IBM

trWtklMrtl

Ol lupplud ■'•Ih DOS or BASIC

DYNACOMP 
Quality software for*: 

ATARI 
PET 

TRS·80 (Level II)" 
NORTH STAR 

APPLE II Plus CP 1M Disks/ Diskelies 

CARD GAMES 
BRJDGt: l.O(A.-all.bk lor III compUltn) ..... " In." ca-nrlS!'." Dlaont 

An &Il-inclu,i ••• -,,,;.on of ,hi. rnon popul&t 01 .ald ,un .. . TIli' p'''l'.m both BIDS and P LA YS 
,nh" conlraci Of d~p~(11< brid" , 0. ... n4;", on Ih' <onUa<"!. )-011' campu'" oppon<nu ",~I .I,h., 
pla~ Ih' olf.Me OR d.f,n .. . If ~ou bid 100 hi.h, th, ,,,,mpu, , , .. i11doubl. yOy. ,.,.,,,",1 BRIDGE 1.0 
pro.idn , bllkn"n, <n"fI.lnmtnl for 14 • ." • ..:1 pia),,, Ind n uucoUcn, le.,nin, 1001 lor Ih' brill,. 
"".,,«. So< ,h. w h,,,",, , ... it .. · in 80 Sof,,,, .. < Critique. 

tn:ARTS I .~ (A .. alllblt ror IU ( ompultn) Prier: S15 .95 c.-n./ U9.95 ' >I>1,n. 
An u d , in. l1ld .", ..... Inin. <ompUI<I v. nion of Ihi' popular ca,d lam •. H •• m b • nld..:"I.nle<l 
I.m. in .. 'hieh Ih. pu,Jl'O<' i, n0110 ... ~ . an~ huru 0' Ih. qu .. n of .pad .. . PI.y a.,in\II" 'O compy'" 
o"po~" .. ho a .... m. d "'"h Iw'd·lo·bnl playin., "'ll<:lin, HEA RTS I.l i. an id •• I,,,,,, fo, in· 
troduc1",lh. uniniliolodtJ"'" .""" .. ) 10 ,0mpuI.n. 5<. til. ",f"u'e •• vie .. ' in 8(J Sefl .. a" Crilique. 

STU D POKER (Atan oll ly) Prkt, flU5 C&ao<n." U.t5 1>Is1 .... 
Th l. i. Ih. ,Ia.", lambl,,·. clfd I.m • . Th. com""", deah Ihe canl! OrK at. lim •• nd)ou (and Ih. 
<OftIPUl<t) lin on .. hOI ~OII .... . Th. rompu,,, do« no, , h . .. and YaQU,. bel> Ihe odd, . 110 .. ·.'-. ,. i, 
IOm.Um .. blufhl AI ... Indudt<! i. I Ii" , , .. d d, .... pO~" beninl " .... ie. P'oaam. nil I",~". " 'iU 
,u,n on a 16K ATAIiI . Colo, .... "M ......... IId . 

POKER PARTY (A vaU.bk fo r all compultn) Prior" Sl1 .95C.-"./ U1.t5 ow. .. k 
POI( ER PAIiTY i, l d .. ", PO\" """ulalion bal«l on the boo~. POUIi . by 0. .. -.1<1 Jacoby. TI", i. 
Ihe moll <OnIpl. h«>".·. , ·,,,IOn .. ailIlblo fo, mlCToromp.".Il. Th. pany""";'lJ of )·ou • ..-lr alld.i>. 
Olllt, Ceom"" ... ) pia)' .... Ea<h of Ibn< pia),'" (you .. ill ,.,10 u,""' lhem) h.ul di/f .. enl penonalily 
In Ih. for .. of. ,·a<yin. I"0P<'l.ily 10 bluff ot fold ullder p,,,,u,,. P,.rooe ",i lb POI( ER PARTY 
bofo .. 10"'1 10 Ih .... peo ';,·. I ..... I"""hl: '\Plllo C ....... and dii\Ou • •. " ....... '<qu,,, aUK (Of 

Ia, ... ) "pPI< II 

C RI88AGE 1.O(TKS..sG o lll y) Prkt: $1~ .t5 C&ao<I" / ill .t5 Obhtl. 
n", I. ';"'\'Ily Ih. bnl cribbq. l-'u,'I< a ___ il.obl<. II i. fa ac<Ucnlp'OfBm fo, tho ui~b ... plly .. In 
..... h of ' " o<lh ) <>ppOf\<1ll ..... ;1 .. 100- the ""',," ""!.h"".o impto.·. hi •• am • . Th. ltoph ie. &I • 

• upcrb and ...... mbl)· lan,ual' ,,,,,UM. p'o>-od. IIpod u..,..';"n . S<-<Ih< ... fl .. · ... fe ....... III IOSefl".,. 
C"'iqu • . 

THOUGHT PROVOKERS 
MANAGt: MEIlo. SIM U LATOR (Atart , 1'1'0 <111 Star and Ct'/ M on ly) I'rIor., U • . ., C .... t .. 

SU." Ub1.n. 
n •• pt0l-,am" bo,h an .. «llonl ,,"chin, '001 .... -.11 I . I lIimulati •• inlellectual I .me. 801«1 upon 
• imila, . . ..... pla~.d al l .. ~u .. e bu.in ... "hl);Jlo • • ach I'll)' .. 0. """<on,,olo a rompany .. hieh man· 
ufac'U'''''lhl'' p,od"," . Ea,h player allempll 10 oUlpe. form hi,<om petllo,. by .. nir., .. !lin. p,ie ... 
",od""ion ,·olum ... mar k<l inllnd dcoi,n '~II<ndilu", . Ic . Th. m<»1 ,,,co .. , ful fi.m i. lh. on< ""'ilh 
'he hi.h. 1-< Iloc k p,ic< ,, 1I . n Ih. ,;m ulalion . nd •. 

FLIGHT SIMULA TOR (A~llillblt for all COlllput~"') PTk" it1.9SC ... II./ ill .U 1)I'~<Il' 
" .. ali<lk ond .... n.i.-. math. malic.1 limulalion of .. k. -oll. niah' and landin • . n. P'Of,am ulilil .. 
... od~nam ie equ , llon, IIId Ih. , ,,",,ctc,i,,i" of a , •• 1 .i,foil, Y"" c.n !'fICtic. in. "umt nl app,ooch" 
and no,IVlion ",i ..... di. 1I ond """1"11 h .. d"" , . Th. mO l. ild vlJlccd ny .. Can .1.., pe,form loop •• 
half· ,oU. and . imil.o •• "obalk muC\lv .... "!thou,h Ihii p,o, .. m doc. nOl . ",ploy ... phie •. ill, " . 
"lin, an~ .... ~ ,dd oCt' .. . Sec Ihe IOfl .. · ... ' .. 'i ..... in CO MPUTRON ICS. 

VALOEZ(A~aJbblt for IU cOlllpulfn) Price : SIS.t5ea-'tcI1 19.'S Ob~., .. 
VA LOEZ i. I rompu", , ,,,,ulalion 01 ",pe"ank .. !I&" i,,,ion in the P,ince William Soulld/ Valdu 
Nar,,,,,, """n of " Ia.ka. Indudt<! in 'hil limula'ion iI a ".~.tic and .. " . rui .. 15-6 " 25-6 <I. m. nl 
map. porlion. of "hieh may be .i ... ·«1 ulin. the >Ilip', alphanumerie IIdat di..,lay. ne mOlion oflhe 
• h,p i ... lf I •• = .. t. ly modelled mllh.ma,ic&lIy . Th< limulotion IlocI <on .. ",. a modo! ro, ,h. ,idol 
pa'",n. '" Ih. , .. ion . .. ... ·n .. 0111<, "aflie (011110"', tanh .. and d"ftin. abe,.,). CharI you, 
""', .. (r"", Ih. Gulf of "Ia,h 10 'laid" H .. bor! Sec Ih . IOflw" ... ~ .... in 10 Seft ..... Criliqu, . 

BAC KGAMMO!"'· l .O (A 'ort . NO<1h S tot and C P / M on l» ) Prkt : SI~ ." C&M<I .. n l'."Ohhn. 
TIli. P.OI' .... ' .... you. bld , "mmon . l ilh and .. iII 01 ... ,mpto.'t)'Oll' ....... . " humon ,an <OftIpcI' 
•• al ... I. comput" Of .. aln>l anoIh .. human . The MOlpul<f ........ n play il .. lf. Eilhtt tht human Of 
Ih. ,omJ'llt<. can doublo 0' ,._&1. die •• 00b. Board pooition •• '" be (7 <&1«1 0, 11 .'«1 rOf "pla~ . 
8"CI( GAMMON ~.O" pla~ed in ar;eordar>c. ""Ih III<0frtciaJ 'u"'of~adv",moa ar.d i •• UI< '0 pto· 
... d. "'&II, fua!l&li ...... ';on\ of blCkllmmon play. 

CHt:CKERS J .O (pt:r o llly) Price : iI6 ." Cuo<II,lSlO.t5 0101.11. 
Thll" one of Ih ....... 1 chall .... in' ,h.<1 ... p,,,,,am ... ·"labl<. I, l1l.I 10 It.el. of play . 1Id allo .... Ih. 
II'" 10 <hanl c , l iIIl.,rI •• 1 any IlIn • . n ou'" ~.O>'id,n. a ' .. y ,,,,,,h...,,. all"el . ... CHECI( ERS 
1.0" p,,:d.ally unboat.bl<" .. ~ ... " IIId 10. 

C H ESS MASTER (No nb S lat Ind TRS..so oa ly) Prior., SI'." CuMtt./ W ." m .. , .. ... 
Thil cornplol< Ind I'ft)' PO .. .. ful ",ol .. m p.ovid .. Ii¥e I<.-do of ~lay . Illncludn , .. tlin, .• n p ..... nl 
UpIU ... . nd the ",omouon of ", .. n • . "ddiliolUllly. Ih. board may be P''''' befo .. ,h •• w, 01 play. 
"".minin,lh . . .. mlnllion of "book" play •. To "'H im"e ",..,..tion .peed. ,h. P'o."", it "·ri,,.n In 
.. """bly Ian,UI,' (by SOFTWARE SPECI"USTS of CalifOt1lia). FuU , .. phia .... mployed In the 
TIlS.8(J ¥ .. ,ion. and 1" '0 ... idth, of alph",umcric diiplay,r< pro,'id«l 10 a""mmod ... N"'lh Stll 
.. 'I< fI . 

U :M I. A ,"'DER CllK Applt m.k only) PT1c" 5 16.95 O .. ~.". 
Pilol ~OU, I.EM !.ANDER 10 I III, landin. on any of nino dill ... nl .u.f.en ,,,,, in, hom .... oolh 10 
I, u .h .. "", . Th • • am. poddl ... " u .. d 10 con"ol ... ft ,"i1ud. and Ihrull . Th" il' .. al.h m. hi,h , ., 
chl n. n •• 1 

fOREST nRE! (A"rt only) PTko: 516.95 C_".lSlO.95 (}\ok.lI. 
U.in . .... n.n, .,.phic • • nd ..,und ,rfee ... Ihi> .imulliion P"" ~ou in lb. middl. of I fo,,,, Ii •• . You, 
job i. 10 di .... ope ralion< 10 pUI o"llh, fifO .. hil. <ompcruali ... for chart ... in .. ind. " 'calh« .nd , or · 
.. ,n . No' 1"01<CIinl .. Iu. b .. ""'<1u'"'''' , .. ull in ,wIli", pel\lJoo . U fe·li l. v"lohl . .... providt<! 
10 ",.le FOIiEST FI Ii EI .... t)' .u .... " .. lul.nd <hall.n"n,. No I,,-o.amn ho •• Ih. IImt .. n lnllnd 
Ih." ... llo.-.h of d,fr""l,y . 

N OMINOES JIG SAW IAllri. A pplt aad TRS..sG oa ly l Prior" 51 6.11 C ... II.I$lO ." 0101.11 . 
"1'1-.... · puule On you, compu,.,l Complolt Ih. puul< bJ .. loa"'.)'OII' p;"' .. hom ... blo "",d' IOn, 
01 6IJ d,II", "1 ,hlpe" NOMINOES IIGS"W II I .... 1.010 P'OIrammin, (flotl. Th .... phia a .. 
'''II<,I,i ... and III< pu<ll. " ill ch. n ..... JOu " '!lh ill 'hi" I.,.t, of d,lr""hy. Scooin ... bal«l upon Ih. 
number af ......... h~ .r>d by In. ddr",,~y of Ih. b<>ud ... ·up. 

MONARC H (Alart only) PIin: III.t5 ea-'UISI5 ." Dla1tlU 
MOS "IICII "" I ..... "''''. economie ,;",ulouon « quinnl-}''''' 10 'Uf'i", an '·yca. lerm OJ '''''' na· 
lion·,I.ado •. You ck,"rmln. lilt &tTl""'" of "''' • • d"OIcd 10 ind •• uial ond ........ llu .. 1 .". h"" 
much food 10 dim,b",. to ,h. 1>Of'U1a« Ind 100'" much ",~Id bo .pcnl on pollution control. You .. ill 
lilld Ib" all d«i,IO'" in.ol> . a """p,om", ",d Ih" i , is 001 < .. y '0 ma l . .... ryo ... happ, . 

C IIO Mt'-QTHEU ,O IA!lrt oalyl 1'TI<t: $II." C.-n, I$ U .t5 OIo~ tll< 

CIIOMP.(ITlIELLOllf, •• ally 1 .. 'O,hallonalnl .am .. '" on •• CIIOMP ".imilar In :<>napl to NI M. 
Y"" mull bit. olf pan of • • 001,.. bUI a,aid .. k""lh. poaoncd pO<I;on , OTtIELLO" Ih. popula. 
board ,ame .. ' 10 lulIr ""hI< Ihe "w,· .... "",. .... "'bml ). It" allO •· .. rhlfd 10 beal! Thi. "'c . ... 
.. ill 'un on . 161( 'nam 

DYNACOMP OFFERS THE FOLLOWING 

• Widest variety 
• Guaranl~d qualit y 
• f astest delivery 
• friendly customer service 
• f ree catalog 
• 14 hour order phone 

AND MORE ... 
STARTREK J .l (AyllillbLt for aU tOmpllltn) 1'tIn: SII .t5 c.-'1<1$ 15.t5 OIol .... 

Thi' iI Iho clao,;c Swu.k ';mulation. bUI ..-ith .. ¥ .. al M"oO f."., .. . Fo, u""pl •. I .... I( ), ... on. no .. 
.h<101 at u, . En,,'l'rir-c ... ;,hou' ..-&min, "'hilc a40 " .. alna . .. 'b ..... in Cl!h .. qul4,"nlr.. Th. 
I( Ii ... on, I I ........ l wilh bolh I"hl &lid hea..-y <",i .... ond mOn ..-h. n .hol .. 1 Th • • i' uI"oft i. h«1Ic 
...-h.n Ih. En" 'l'ri" J, bni. , <d by Ih . .. h .. v~ <lUi..-" and . ' '',b ... S.O.S. i. ,«. ivedl ·Th. I( linlon. 
• .... ·.n! s.. Ih . "'(,"" .... , .. ·i .... -, in A,N." .L.O .G . • IIO Se(I' .. ... C, il iqu. ,"d G&tTI. M."handhin l . 

BLACK HOLE CAppk only) PTkt: 514.95 C ... lk l$ lI.95 Iltoh U. 
Thi, il '" u oilin, , "phical .imulallon of Ih . p.oblom. invo .... <d in <I"" ly ob .. ... in,. blac\. hoI. ", ilh 
a '1"" p,obe. Th. obj. ,,;, 10 . "ler Ind maln"in. ro, . p'~ri~ tim •• an o, bll (Ioltlo ..... all bla ck 
holo . This i. '0 be achi" 'ed "ithoul romin, 1O nearlh. ",oml ly Ih .. lh.lidal m .. , d.moy.lh. p,ob< . 
C.",,,ol of Ih. cra/' i, " al;,lkally ,,",ulat«l ulin. lid . }<lI f'" .o .. tion . nd mlin Ih",,, ... 10 ... <ok .. • 
lion . Thi. P'OI'''''' omploy. Hi·R .. I"phie. and i, «Iu<Olional u ,,·,,11 •• challon,;nl . 

SPAC E TILT (Applt aad Atart 0111,) port« : SI ',f5 c.-... I$ II ,f5 I>\ok ttt. 
U .. ,h. 1-"'" ",ddl .. '0 ' ilt Ih. plan. of ,he TV",,,,,,, 10 ",oU" a ball Inloa holo in tho ..... n. $oulld 
.implo! Sot .. -h«> Ih. hole l eu .mall ... nd .mollcrl A buU, .;n .im .. . \lo-oo" )'ou .o m.",,,,, YOll' . kill 
..linll otho,. in Ihil h. bit-formin . ... ion 10m • . 

M OVING MAZE (Appk oaJy ) PT1ct: 111.95 CuM'''/SII.f5 1>101. .. .. 
MOV ING M"ZE employ. tho I""" pad<I!n '0 dir<Cl • puo:k f,om on< ,Ide of . ma" 10 ,he o,h .. . 
H"" .. ' ... Ihe mau i. dynarnlc:aIl ~ (and ,andomly) buil,.1Id J,.olllinually britt. modifitd. Th. objfc· 
live is 10 cr ..... lbe m.u ... ·;u,""t tOUChilt. Co, bcint hil by) a ""'all. Sca.i ... i. by '" .Iopoed lim. in· 
diello •. ar.d Ih . .. I ... b of plar '" p,ovid«l. 

ALt'ItA RGHTER (Atarl oo ly) 1'tIn: SI4." c... ... / SII .t5 I>bJ< ..... 
T_o u<e!k:nl 1 .. ",,1eI alld lC'lion P.OI'''''' i~ 0 ... 1 ALP H" FIGHTER 'equir .. ~"" 10 d.moy Ih . 
al"n .wIhlPt ""'in. lh' ..... 11 you: .... 0. of'loo ....... y. "LPH" IlASE iI in ,he ",th ol ... alitn UFO 
in.&>ion; '" fl.·. UFO'. ' " by . 1Id Ihe ."". end •. Both I ....... equ;' . Ih. ;o)'1tic ~ and ... P'Of ...... ·• · 
11 mo .. dofflcult Lb. hi.,ho. )'OU rcorel "LPU" FIG liTER .. UI ,un on 161( . f .... '" 

THE RINGS OFTHE EMPIRE (Aurt Ollly) I'rIor*, S".95 C&M<I .. lS lO.t1 l>bJ<tllo 
Th. <tIlp'" .... d .. ,. lopcd a n .... boul. ,,~,ion pt01«t<d by 'o .. ,ift, """ of . ... '.7. Each I"". you 
blal-< Ih'OIIl-h the rin., and dat'<>rlh . , .. ticn. the ""pit. d .. ·. k>po .......... lion ", ith mOf. p,ol<"i •• 
'in ... Thit u<itift, .am< twlI on 16)( lYlieml .• mpioyl .. "",iv •• "phie, ... d IO\Ind and (an be 
playN by 0 ... 0, 1"0 pia),''' ' 

1/Io,RUOER ALERT (Atarl Ollly) PT1co: i".t5 CaMet .. IS1O." ow..l .. 
Thh i •• fa .. paced , .. pili"."" . ... hich \'Ilaceo)'Oll in Ih. middlo oflh. "D,ud ... ," hI""'l j." "olon 
I" pla .... Th. d,o;'h h ... been alo". d ",d'" di,«,«IIO d.moy,,,,, 01 all «KII . You mull lind &lid 
«>". yo<u ,hip ' 0 '''ape .. ilh Ih . plano . Fivo l< .·. bofdim"dly ar. p,o.id«l. 1","TRUDEIi "LER r .. · 
qui ... . joy11id ond .. ·iII 'un on 161( ,y.am •. 

GIANT S LALOM (Alan only) PT1c., 51 •. 95 ea-n, ' I II ." Obk.u. 
Thi. , .. I-l im . &<Iion pm. II .""anlted addicli •• 1 U .. Ih . jo~ "id 10 CO"trol you, path th ,ou. h 
, Io lom cau , ... ,onol,,;n. of bo.h o;><n .nd clooed V I ... ChOOlt f'om diff".nl k.-. 11 of dlf r>cul ly. " " 
... inll o,h .. play . .. 0' .imply ..... p",,1e< ,u n. a"inollhe d<><k. GIM'n- SULOM ,.,,11 ,un on 161( 
'y". m •. 

T RIPU: 8LOCKADE (A lart 001,-) Prior,: II • . fS ea.-I"ISI • . t5 ow. .... 
TIlIPLE BLOCICADE ;, I , ,,·,,.,o.(h , .. player ."phin and lOund aCtion .ame. It i. ba .. d on Ih. 
cl. llk . ideo ","" I"'" .. Ioiell ",~Iio", h .. '< . n}o)'<fl . U.i", 1M "wijoy"i<~ ,. Ih. objeell. 10 di,eel 
~ou, block.din. Un. arOlind Ih. ", .. n ... ilhoul ",nflirt. InIO y .... , OPP<>II(flI(.). i\llhouah Ih. """"PI i • 
• implo. lb. combined I " phie. ",d ",,,lid offeel lead 10 "hIJh .... iely .. . 

GAMES PACK I (A~.u.bk fo ... "Olllpg!tn) Prior., 510.95 ea-.k/ SII." I>Is1tll. 
GAM ES PACI( ! eonilln. tho ~ta..,ic comput .. J&ITICI of B!.AC)( JACK. LUN"R !.ANDER. CRAPS. 
II ORSE ..... CE. SWITCH ancI morc . Th ... J&ITICI h .. ·• b«fl ,,,,,,bint<! inloon.la.,. p'"".m for . ... 
in loadin • . Th.y ... indi.i<!ually .. <cued by a eo,..-«>;"', "",n" . ni, eoll<CIion i, "'Otth ,h. 1"'" jU'1 
fo, ,b. O ... NACOMP .... ion of B!.AClCJACK. 

GAMES PACK II (A.albbk for all to=p~ltn) ...... , U O." ea.-1I.J1 I~." ow. .... 
GAM ES PACI( II ind"de:o Ih ........ CRAZY EIG HTS. JQno. ACE ... ·OUCEY. urE, ..... UMPUS 
&rid ollltn. ", ",'uh GA.\-IES P"CI( I. aU tho .......... iood«l II ono pt"""" and .. , . allod hom a 
m.n~ . YOII ... ilI partlC\lIa,ly <0;oY DYS"CO)'(P ', .-c .. ion of CRAZY EIG HTS. 

Why I"Y 11.9' or """. pe. ",,,,ram ... h.n you ..... buy. OYNACOMP (ollenion fo, j~" 111)."1 

MOO N PROBE IAtariaod Nonb Stu oaly) 1'tIn: U i.95 CuMu.ISIS." ow..l .. 
Thil i ... u " . ",,1y challcntin. "Iu"" land,," p."' .... m. The u .. , mull d,op f.om o.~il '0 Iolld II. 
p,od .... ",incd W I" "" tb. moon· •• wf", •. Y"" eon"ollilo Ih"''' ond oritn .. lion of)'Oll' c .. fl ph" 
dlt~ ~h. '." of d ... «>1 and . pproach .nl-Io . 

ADVENTURE 

C RANSTO!'O MANOR ADVEJ'r,,'URE (No<1b Slar and Ct' / M 0 1111 ) Prkt : I 11.t5 Ob~ .tt • 
" 11.,, 1 "com"" hen.i •• " dvenlutC I-am. '0' North .soar ",d CP/ M ,~"em •. CR"NSTON M"NOR 
"O"'ENTU RE lak .. JOu inlo ",y.t« ;"". C IiANSTO N M" NOR .. h« e ~OII """'pi 10 ."h., 
f.b"Iou , I" U\t . ... Lu.kin. in ,h . ... no, ar .... ilt! ... lm. l. l1I!J 'Oboll .. ho will n01 l i'·e .p Ih. II .. ,u'" 
wl'IIo.1 • 11"" . Th. numbe, of ,oom, i. ,reat ••• nd Ih. OIlOCiated d· .... lpllon' ... much mo .. 
el. bo"" Ihan Ih. cu".nl [)O\'Iular ".i .. of " d"e"'u" p,o, .. m •• m.klnl thil , .m.lh. IOp in ito eI.u . 
I'lay <on be >topped .. any lim. and ,h. " " •• IIO,t<! on dllh n • . 

ABOUT DYNACOMP 
DYI'JACO.\I P is a leadinl di$\fibular o f small sy". m soflw:u~ ""'illl ")e' sIwminllhc .. mId 
(cullenlly in uccn of 40 count rit 1) . Durinllhe plUt 1""'0 yurs Wt ha"t .,~ally ~nla'lcd Ihe 
DY I'J ACOM P p,oduCl lin~. bUI ha Vt mainlained and imPIO" ed our hilh In d of qUllily and 
cUStome, luppon . Th. achic" cmcnt in qua1iI)' i\ .pplfonr from OUI mlny "pea l cuS10mer! 
Ind lilt son ... -arc 'c,-ie"'-$ in such pu b llcalion! as CO~I PUTRONICS. 80 Sofl" 'iU C Critique 
Ind "" .N .A.L.O.G. Our nUlOm e! IUllpo" i! as close IS YOUI phone. II is aIw.)" friendly . 
The naff il hiJhly li lined and al " 'iI)'! v.-jUinllo diKUSlllroduCI! or li,·t ad,·icc . 

"ATARI. pE:r. TRS-dO. NORTllsrAR. CP/ M .114 IBM art ,r,u"rrd "~.Ma .~dl", 
,,,,d,,,, •• b. 

" TRS-MJ duk .. 'r. Qrt MI .~ppJ .. d ... uh DOS gr BASIC. 



BUSINESS and UTILITIES

SPELLGLARD™ ICP'M out)) ma: HM.tS Mt
SP£LLGL'ARD ita irvolulioaa/v em* pcodixi *l*h iixruKi Ihe value of your current »ard ptoceuuig lyilem (WORD

STAR. MACIC WAKB. ELECTRIC PENCIL. TEXTID EDITOR Ij ind otliri! MtaO mureri m auemblv laniuiie.

SPELLGUARD™ nr,>dly uiuu itcumii euminatirtg ipeOini ind ijpouicluctl cirori by comparing each -ore: of I he
teirigajniti dictionary (.eipieaaBle) of over 20.000 of [he moir common Enjluh ivordi. Word* appeartni in [he iric bus noi

found in the dicuonar? ire "fUgged" for aaiyideitnfitasion and correcuon.Mo«auminiiuaEi*eiEafffirailiir»iih word pro.
.-euLig equipmcni ail: be able lo >■ SPELLGUABD™ in only i ft. mmuis.

MAIL LIST 1.1 (Apple, As..iudNortlSUrdUcitt »> MmIm.m

Tnu program n unmatched in 1(1 ibiLii) co iroic i mnirnum number of iddieivn on one dukeEie (minimum of 1 ItDpti dut ■

tilt, ihk than 2100 for "doubk denwy" lyitemill. In many taiura include alphabetic and up code wrung, label piinnni,

codci Mu! Lul 2.1 -ill cm find and delete durkne cntrm A very valuable progrun'

FORM LETTER SYSTEM (FLSKAUM, Appk ....! North Sur dh t f (if ontyl Prk.: watt

L'H FLS10 create indcuil form letieri and iddim lull. Form Ictliii ire produced try i;itomi(i,-illy mailing each iddmi in.

[0 1 predete (mined portion af youi klLCE FLS II completely compatible *Hh MAIL LIST 2 2, which miy be jwl [o muui

youridijisi filo.

FLSind MAIL USI 2.2 art a.ailible B i combined package foiM9.9J.

SORTTT (Nank Sur onlj) MmBMl DHm
SOHTIT it a general purpove ion program tinner- in tOtO luernblv language Thu program -nil ton icquenual data filei

generated b> NORTH STAR BASIC Primary and opiiotvar inondar) fce>i may he numer* or or* lo nine rhaiactrr itiuigi

SORT1T u eaiily uied -nil filei generated by DYNACOMP'i MAIL LIST protram and n .oj venatik in m uhMiihi for
•I! either BASIC diu rik lortdvi

PERSONAL FINANCE SYSTEM (Alart ■nil Nen.li Sur ordj) Fung WHDUiti.
PFS ji a untie divketEr. menu-or tented i,nem com?o»ed of lea different piofiaju Beudei recording your eipeniei and ui

deductible neon. PFS*J1 ion and lummarueetpenm by payee, and duplay information on eipeKtiiurei bj any of 26 ukt

ucrtncdrodeiby month or by payee. PFS will even product monthly-bal graph* of your eipcnici by category? Tnn powerful

piciage require! only one OUl dn.e. minimal memory IUK Alan. j:K Sorth Stu|ud -Jl iio« up in 600irt«di pn dak

(andovtr lOOOrnoid* pcrdiil b> makir.fa (t- idnplr cluiujn To (he proframil You an record ch«li plui cuh dpenn to

(nil you can finally He *h«e >oue money ion and eUmmatt rueuwock and Tcdioui hand cakulatiou.

FAMILY BUDGET (Appk onlj) tun: W.W Dunn

THE COMMUNICATOR (Aurl onli) PrtcitM.KUUKit
This soflwuc pickkft conliini a cncnLi-dnvcn {cUcclhon ol progrimi lor r*cilLHiiinj fff];unr t^o^Htv conirTaumcaLorLi

through t full duptri modem (required for uie}. In one mode of operation you may conneci 10 i data KniCi (r.|-. The

SOURCE or MkcroSrsJ and quickly load dii* luihtntoct rjuotauom onto >c-jr dulciie for later Ftntu IidlffCVlf It-

duc« "conneci lime" aiid [hm ihe service chu|«. You may al» r«ord thf cwnpLefe contents of a communifiipDni triiion

Adij[[ipnJ|y. pio|ranii written in BASIL". FORTRAN, eu. ma> be buUt off-line uuni ihc uifpomcn ciiuoi *ikd Ulrr "up-

Lo*ded" lo mother to-nputei, making rhr Aitrn **r» wnifi itrminil tvcti Ami BASIC proframi nuy be uplnaded Fur-

thp. m conin-jnd fik raa> be bucli of f-1 in* and utMlaier' ai conUoUjni input Tor t limr-iha/r i>nrm Thai <\, you tan in up

your icquentt of lirrx-ilLajr tcunmaTkdi *nd protiaTii, and ihr Ai»ri *tU tranumi ihera a» nwded, tutth prLxemni AU iftit

addi up id h»i/i| &□!>. connnt dmr and jour iinir

DVNACOMP *Uq mpplifi THE COMMUNK ATOM wuh in Ann IJOmodemfera cofntineO pree of 1J19 «. Th* modem
ii a tillable upatiuly Eor llift fl*

TEXT EDTTOR II (CP/Ml hki: IW.MDkk™ U3 4J DU

Thu U ihe i«ond teleuc *ernon oJ DVNACOMP'i poput^ Tt>CT EDITOR ] lad conuim man* nc- fctiurn With TEXT

fDlTORIIyMmaytafckJieilfikiinfrmnkiii^ammtlethemforlaicrdBFUj Bkufcmf ieilm<> beippn>J(d. ifirfrwd w
dfieifd Filftmai f* ia>td cm duW.riirue in r«ht juiiLnnl'cfiiterrd fofmai lo be lit;i primed b^ enhn TEXT EDITOR IE

otihcCP'M ED facdjij, Fuihei, ASCJlCP'M fJft Imduuknj BASIC and uwmbly Lantutir P'onaniil ma* b*re*dbylhe

fditor and prw*i«d En fast, teit niti cm be hvJT uunj ED and later foimum] uuni TEKT tDITOU II All in ill. TEXT

EDITOR II ii in inriprtiiLtr, cu> Co uk, but »ti> (Itubbt njnini lymra

DRLE IAImxI and Norfii SUr onlj) Hkn%»M

Thit hinfly projTim tlLo*t Sonh Star and Ann duk men to majnuma tpefj*hjri d*ia taw of *U fJei >nj protnrm m tht

Unk oEdnki *h^-h in-iriabl> uviimuUiit DP ILL naiy id *n upanJ ■*. li vuLt or|inue ^out Jitti la [votide flfKunt

Eocatini ol the dctired file or profrim

flNDIT (North SUr only) rri»:ll»,M

This ii a (hrec-in-one proiram *hich mimum* infui-nnLion acceutbW by key*trdi of ihrec i>p«- Pf[^on*l ici !■« fume),

Commefcial (eg. pkidbcn] and Reference {tt: maiuinr ar(«l«. record alburn^ eis) In uddilion la keyword iMfchn, iherc

ire bidlidiy, innivemry and appoint mm: itarchiri foi ilir pcjionil recocdi andappoir.tmenl inrrbei far thr tumnieicial tt-

cordi Reftrencr fecordi ue actCiied by a *m(k key^orJ or ft) GffitHtftJUIcSM [*o or three key*Ofdi

GRAFIKfTRS-tOoiikf) ftkK$UMC^MU%UMmMH

grim'i cttfnu^f mruir EomroLi Ontcihr fiiurr li iTmJe.Ji iituLomincilly appended to jrouf BASIC piuirair mi flfiB|Ttf-

iiblf D»» i "happT Ta<c", ol ii 111 and then print it from your piotrani uung PRINT Mil TTm n ■ Rq hjj WWJ LaaHM

ind »a*e iraphict

EDUCATION

HODGE PO[K;t: (Appk unl). Uk Apploofl or lnlt.fr BASIO frtc.: tlf.Mfu.fu M H liik.iu

Ld HOLX.L P0LX.E H )out ihikl'i Bab, liner Prcumian) In on tour Apple oill mull u Afferent and inuiiuinf "hap.

ocning"' rrljicd [o ihe leiier or number ol Ihr tnown le> The progTam'i iraptiuf. foloi and tound hit a dtljjhi for children

TEACHER'S I'M I <A>aliihk for ill rompultn) Prtci: UllTriilllTHfi DUkin.

Thii ii ine Tine o[ DYrSACO\1?Ji educanonal E^fkifn VnnufiK intended fcr pjE.fchooL Eo lode 1, TL-ACKLK'S I'l I

■■iuK-.l ( '<[D IK MM It .1 U-. ■■ rrktlllUSOUHHt/tlUSDWHOl

cod*

MISCELLANEOUS

CRVSTALSlAUflonb) Pitf: i V.Mtuttu lU.ISWrttcu

built So 1» a pallci r.t */r tfir umr. and I he ccmftinrf effett cflheiDurrd and g:a pi?.:;! lit mt^fC'lli^t CCl STAL5 hat been

ljsaJ in SociT ^:orei 10 dcrionitratc the wund and toEo? leilu'n of th? Atari.

NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY

mndini ■•luc for trupurtriiw l"uc The, ihould 6e esiei o(cki) rimlll'l 'l Ilillllnil Call or »nlt UYNACOMP

lot flnuli friudini ise (untenli ol the SSSI tolleilmn

Thiiomrlem.illttlionm.v he punni«d Iim 114i«

AVAILABILITY

DYNHCOMP vrfi-aie ■ rjpplKd -Kh tomplcle ilmunnniaEhiin tontamin( cltar uplaniiioni anfl tiajnpki tnltH olhip.ui

i(«ified. all Enoirami -lUrun inhm HKpEojtam mtmor) irwt IATA11I riquirciJlKt EWKX -derenoied. (Moitamiare a.ail-

atic on ATARI. PIT. THS SOU eteML) and Apple IAppleioTH faille and dukeiie ti »eti it Nenh Siai tin|1edenulT double

deniiE) nompaliHe] (BUttB AJdinoii.il,. mou ivroframi (H tx otumnl on fjnojrd (IBM formal) t" CP'M Hojipj dual lor

STATISTICS and ENGINEERING

i Hi. 11 '. I FILTER '.-..■■* tot U roBDiuni Mm u» «ca«.iu UJ.«> Dkam.

duecity encenni pomu aioni ine dnurd TiCiei EW*t In ihe menu mode, deal lo> pi«, hiah pan and »ndptn filten may tw

imoothed »»h ■ Hannma luncnon In iddmon. muln->u|e Bimer-cith Him mi) be lelttKa Mm 0/ DIGITAL

FILTER mcluit plollini o[ irit data Ulorcand .(let ntlerin(, uoclluduplir of thcthonn (ilur fincusm Aliointluatd

DATA SMOOTHER (Not ■•lUibk lor At»ri) Mai IM.H f^iinifiltrT DUW

den^alik? cakulalion Aim indudnl n aucoiEtiEn plotting ut ihe mpui dan and imoQihcd leulii

FOURIER ANAI.VZER (Atillable fur ill compultn) PitoHlUM Cueib'Ufl.n [juk.tt.

plottinj oftlie input dau ind leiulu fruluiJ applicatiom miludi Iht inalymof complnated pilleru in luiti IkUtU il«

ITA (Truilec F.MIlon Atutjirr) Ptta:f If.MCuiiu'IU.H Dkkiiti

Thumip«iiJiDfi>uepuhBjc*hrih(nA, be vied eo etaluftle ific transfer funtljoiu of lynerni luit aihi.fiampUTxi* and

filtfft tj ciunmini Eheir rnponic eo pulw] inputi ITA i> a mam modifualion of FOURIER ANAI YZ£B ind conliini in

inunttnna-onenieddKibeli-vrmiloa-rrean™) pBtai.tUaidata tdinna le.tuie> »kmii FOL'RIFR AS*I *«> n de
iiinoJ lot edkKaitonal and Kteniifk kite. TTA n w eri|irmrui| tool A-ailablc tor all [omputen

HARMONIC ANALVZER i \<iil>bk foi ill coapalinl Prk., U4.Mtwru 111 (1 IHU.ru

HARMONIC ANALVZER .41 deigned for ihe lFacuumajulrm o! repniti.t —wluilll Fcituin tacLrtrlila Tik anxta

non. ediEini ind itoiaie 'jeEiieitl n iiH ndati and ipecuutn plomni One particular If unique lacdiiy u ihat The inpui daia

Deed not bceqLallT ipactdw ui order rh* orujinaj da(an lorlrdanj a cnhK spline inierpolaijon nuird lo create ih* dan fjl.

itqiiL-ed by the FFT alionthm

(Uiret oiietlei) ind 1)9 9J (ihiee dultltell

REGRESSION I (Almllibk (or all enmpulenl PHn: lit tj fllllTlill PHflU

*lnne proiram in any data inil»iii taft*air library.

REGRESSION II (PARAFITHAiillibk for all tomtiiilen) Prt«^I19.MCaM.iie/llJ.»J[il.Lrii.

[ion The uiet umpty inieru the functtpnal form, itii.Ludtn| vht paiaEneten (All), A(2)r etc I ai or! or more BASIC miement

Itnes. Data ind remit! may be manipulated and plotted.! Irtt REPRESSION 1. Uie REGRESSION I lor polynomiai litlinj.

■■' i : 1 i! i M Mi REGRESSION (MLR) (Atdlablr rmill conpulm} r*n: U4.MC—iu'»l.M uul.iu

VILRii ■ piofononaJ toflware package foranalynnf oata teu tonta minify nor rnoreLjtieiil, independent mnitilei Hendn

pcrlormini tne baitr reiremon ttkjliiion. thu prniram alfco pio>idei eai, lo utr data entry, itotige. retrie>al and editing

function*. In addnion, Ine uier may inlerroaaie Ihe wlulion b» mprJ*ji( valun tor the independent tanatki The num&ei ol

lariablei and data iur il limtird deiIt bf ihe ahiilablr memory

REGRESSION I. II ind MULTILINEAR REGRESSION mi) U puiitued Eojttner lor ill ft Ith.'ee cauetiei) or It! 91

(truce dufcelEet)

A.NOVA (ATubbk lOlU CDDpuItnl Filer; LM.tiCutlu WJ « Dbked.

In the pau Ihe ANOVA linalyiit of variance! procedure hu been limits] (o the lar|e majnframe computcri. No"

DYNACOMF ill brouiht the po.tr of thu miinod to inull lyiienu Fcr thcu convetiant •uh ANOVA. ihe DYNACOMP

soli.ire pickijr mcludei the I-U, !-»a, ind S-.i, procaJUKi AIlo provided lie lh< Yllei 2Kf lacEDml de«jni For
those unfimiliv »i:h ANOVA. do not "urrj The tccntnpuirma documentation *ai wnttcn in ■ ruioriil faihtcin (by a pro

fowr in the mbfettl and lervei at in eicelKnt in(toOuc(jort Eo Ihe lubjetE Atcompinjini ANOVA i» a uppoci pcniram for

buildinf [tie diEi bav IjKl-jded aie vcveral icm-enxni feiturei includirj diEj ediunj. delecini and appendini

BASIC SCIENTIFIC SUBROUTINES. Volume I <Nol ... i-ni. tot Auril

DYNACOMP mht t.cluii.t dm(ibumi foe Ihe tofl-ui keyed lo thi popular (cil BASIC Stxntifx Sutrouiuvi, iol-mrl

b, F. Rucidethel [hi the BYTE/M^Jla>-lliU idveitiientent in BYTE matiune. linuiry 1911) Theie lubioutmei hive

been aucmblec1 accord mi lo chiptcr Included nith each col lee 1 ion n a rrienu pioetl^i i»hich lelecti and dcitianicriEei each

CollKUon II' Chiplm! and 1' Dm ind [uodrw plollinj, cotnplii vuiabln

Collection 1 Chipter 4: MitFin and *eciur operatiDm

Collection fi\ Chiptert 3 and 6: Random number generator!, term ■pprn^imBtioni

Price per collection' 114 OS Ciuttie'il" 91 Diikrlle

All three mllntom arc available for 119.01 (ih,ee caiuitevl and 119 91 Khiee dniettii)

foi IH 95 pirn Tjc nmuie ind hindiin,

HOOTS lAvaUabk foi all com pti I en) Price 1I0.M Caa.ru 114*1 [lUkrit.

In i itunricll. ROOTS umijliineouily determinei all Ihe reroci of a polynomi^ hivini jell coerfitunti There i> no limit on

[he def ree of Ehe polynonuil, and beciuic Ihe procedure u tteralive, the accuracy u generally *ery food No initial itiniei "fe

rcqyucd u inpul, and ihe calcuiiied lociti ue mtiinuted back into the polynomial and Ihe residuili duolaycd

ACTIVE CIRCt'IT ANALYSIS 1ACAP) I«K Apple onrjl Wee: RMVSM9 Dtatem

ACAP ti the loaloj cucuil Jciujneri an.-tei to LOGIC SIMULATOR. With ACAP ,ou mav anajjie Ihe ri»oevieof an ac-

ei * e ot pau i» e component circuit Iff. a Irar-nuot amplifier, bind piu filtei. em >. Tne circuit i. ■ z - i '. i nepiin

frequency, and the reiultuig comalei li * . rj i- J i- is' ■' -1 ■.- nj« ileach component juncture eiammed Ely plotiir-i trie

magnitude of thcrf >olti|ei. (he frequency rnponieof 4 filter or impbTier may be completely determired »nh retpect Is both

amplitude ind pruie In addition. ACAP jrinti a vlatnlicil anal,m uf Ihe range of voltage reipoaiei nhich leijlt fforn

ACAP it easy :o learn and me Simpfy dewnbe the circuit tn termi of the ekmenu and Ihetr placemen!, and eiecute Circuit

dncrrpdom mi, be lived onlo caiiette or cUl.tK U be refilled at • Ue.e time for uecutun or ediiin, ACAP ihoutl t> part

LOGIC SIMULATOR (Appk oil}: 41k RAM> MkDMJ CaiaHU 12I.M DUtlu

V«i[h LOGIC S[MUT_ATOR you may caiili leu your complicated di^iEil logic design v-ith respect ed fiven *ei of mpuij to

determine ho- well ihe eiicuii w>ill operate The ekmenti *hich may be nmtlaled include multiple lapui AND, OR, NOR.

EXOR. BXNOJl >nd NAND gatei. li -ell at in^erieri. J-K ind D fup-Flop*. and ooc-ihou The reiponie oE the lyvem n

available every clock cycle Input* may be clocked in *nh *aryin| clock cycle leng(ni/diip!ifemcnti and deliyi may be tnlro

led mini HIRES (nphici Sa.e youi brtau1 boarding uniil (heciicux >i ihccked by LOCIC SIMULATOR.

LOGIC DESIGNER (North Star and CT/M osly) Mnm H DUwg

LOGIC DESIGNER n an nceptional Compuler AhJed Ueiign (CAUI progum With it you may converl a laige and compli-

miii> conyeried inlo a circuit de.ign uimi eiEher HWD« AND/OR imi. Opuuioiuil). LOGIC DESIGNER u compcicd

of a BASIC program — r. .t... in a i i '..i r Linguage routine Eo reduce execution time. Example Fora 1 tinablc by I JTlmc

uble. ihsprocminj time « ooly (wo mtnutti LOGIC OfcSHiNER iicleulv i fait ind powerful tool lo: buildini diiiialcir-

ORDERING INFORMATION

foimation If pajirj by VISA or Miner Cald, inciudt all numbm on cirfl

SUgftai ■") KudHig Caujei Deliver

Wuhin North Amenea Add SI.SO All orderi Including booki) afe lent r-iruCum

Ouu«le North Anmci Add 10*. (Air Mull

Qaiatltj Dtacgaau
Deduct 101! *hen otdering 1 or more pEojumi Dealer ducount ^chcdulev ue BiiiLable upon requeit

1" CP'M Dtaai

Microvolt MB\SIC or BASIC »0

9H"CT/M liui
All loftwaie available on !" CP'Miliili n alio a.nlibli on *n"diiki. North Star formil.

UVNACOMP

DYNACOMP, Inc.
1427 Monroe Avenue

|JJJI|JJJJJJ|||_ Rochester, New York 14618

^^ ^^ 24 hour order phone: (716)586-7579 recording
VtSA Office phone (9AM-SPM EST): (716)442-8960 ■

|
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signal bandwidth of the phone line must be divided

into two bands (high band and low band) so that

the signals present the minimum amount of inter

ference to each other within the available band

width. The high band is referred to as the answer

mode. This is because the station being called, the

one that answers the call, is placed in this mode.

The low band is referred to as the originate mode,

as the station that originates the call uses this band.

TX 1 TX 0 RX 1 RX 0

Originate: 1270 Hz 1070 Hz 2225 Hz 2025 Hz

Answer: 2225 Hz 2025 Hz 1270 Hz 1070 Hz

Because of the narrow frequency shift that is re

quired for full duplex operation, it is very difficult

to receive signals faster than 300 bps, and not

practical to receive signals faster than (i00 bps. The

frequencies used were chosen to present the min

imum amount of interference possible.

To receive a signal with the minimum amount

oferrors at 300 bps, the modem should be designed

to operate ai 400 bps. The frequency shift from a I

to a 0 should be equal to or greater than V-i the

maximum speed of transmission (200 Hz for 400

bps). The receive bandwidth should be equal to or

greater than the maximum speed of transmission

(400 Hz for 400 bps). A guard band should be

maintained between the upper and lower bands

equal to or greater than the maximum speed of

transmission (guard band equals 555 Hz for the

above indicated design). Using the above informa

tion, it would be possible to increase the receive

bandwidth to 480 Hz and have a modem that oper

ates up to 400 bps with a minimum error rate. To

allow operation to 600 bps, the receive bandwidth

is increased to allow the reception of the higher

speed which causes a decrease in the guard band

and then an increase in interference from the

adjacent channel. This can be offset to some extent

by providing more filtering at the receiver and

transmitter to reduce the out of band signals as

much as possible. This is, however, only a partial

fix, and the signal will still be subject to a greater

amount of distortion than the slower speed signals.

The frequency shift could be increased to 300 Hz

to match the 600 bps rate, however this causes the

channel signals to be closer together, thus causing

an increase in interehannel distortion. The channel

spacing could be increased, but, due to phone line

characteristics, a significant increase in delay dis

tortion occurs outside ihe indicated bands. One

way that the error rate can be reduced is to operate

with local echo rather than echoplexing (hallduplex

operation as opposed to full duplex operation),

This allows the guard band to extend down to the

transmitter carrier frequency rather than the first

sideband.

A problem that is encountered when using the

phone lines for data communications over long

distances are the echo supressors. When calling

long distance, signal delays as long as 180 ms can

be encountered within the continental United

States and even longer delays can be encountered

outside the US. These long delays can cause severe

echoing which can be very disturbing to the caller.

The phone company has provided a means of

reducing tHis disturbance with a device called an

echo supressor. An echo supressor inserts an

amount of loss in the opposite direction of the

loudest signal to reduce the echo to an acceptable

level. This can affect proper modem operation.

However, the phone company has recognized this

problem and provided for a means to disable the

With a private

fixed line with C2

conditioning it is

possible to achieve 1800 bps.

echo suppressors. This is done by providing a

signal of 2 I 2"» Hz ± I I 5 Hz for 100 ins if no signal

has occurred. As can be seen, the disable signal

falls within the answer modem's transmit frequency

range, so that the echo supressors are automatically

disabled when the answer modem begins transmit

ting. Even witli this improvement, a significant

amount oferrors can be encountered. If data is to

be transmitted over long distances with minimum

errors it is recommended that half duplex operation

be used (local copy rather than echoplexing). By

having only one frequency shift occurring at any

one time a minimum amount of interference will

be generated.

Another type of modem that is sometimes

used is the BELL 202 type modem. Ibis is a 0 to

I 200 bps half duplex only type modem. Operation

at 1200 bps is provided by using the full usable

phone line bandwidlh for transmission instead of

dividing it into two bands. The frequency shift

between a 1 and a 0 is expanded to 1000 11/. With

the wide frequency difference between the two

states it becomes much easier to recognize when a

change has occured which allows the change to be

made more quickly. Although the bandwidth and

frequency shift range allows for operation lo 2000

bps, due to phone line envelope delay distortion

and attenuation, the standard dial-up line is limited

to 1200 bps. With a private fixed line with C2

conditioning it is possible to achieve 1800 bps.

Since the 202 type modem is a hall duplex

modem, a greater amount of control over the

modem is required than over the 103 type modem.

Since transmission can only occur in one direction

at any one time, a means to indicate to the other

end of the link that you are through transmitting

and il should begin transmuting, must be provided.

This is generally performed by sending a final

character (ASCIII EOT) indicating this after which

the transmitter must be mined off and the receiver
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signal ba ndwidth o f the pho ne line must be divided 
inlO two bands (high band a nd low band) so that 
the signals presenllhe m inin1uIll a lllOllnl of illle r­
ference to each other within the available band­
width . The high band is refe rred to as the answer 
mode. This is because the station be ing ca lled, I.he 
o ne that answers the ca ll , is placed in this mode. 
The low band is refe rred to as the originate mode , 
as the statio n that originates the ca ll uses this banel. 

TX 1 TX 0 RX 1 RX 0 
Origin ale: 1270 Hz 1070 Hz 2225 Hz 2025 Hz 
Answer: 2225 Hz 2025 Hz 1270 Hz 1070 Hz 

Because of the narrow frequenc y shift that is re­
quired for full dup lex o pe ration, it is very difficu lt 
lo receive sig nals faste r tha n 300 bps, and not 
p ractical to receive signals faster than 600 bps . T he 
freque ncies used we re chosen to present the m ill ­
inllllll amo unt o f in terfere nce possible. 

To rece ive a sig na l with the minimulll amount 
of erro rs at 300 bps, the modem shou ld be designed 
lo operate at400 bps. The freque ncy shift from a I 
lo a 0 should be equal to or greater than 'I" the 
maximum speed o f transmission (200 Hz for 400 
bps). The rece ive bandwidth sho uld be equa l to or 
greater than the max imum speed of transm ission 
(400 Hz for 400 bps). A gua rd band should be 
maintain ed between the uppe r and lower bands 
equailo or greener than the maxim um speed of 
transm iss ion (guard band equals 555 Hz for the 
above indica ted design). Us in g the above in /(lr lll a­
lion, it would be poss ible Lo increase the rece ive 
bandwidth to 480 Hz a nd have a modc m that opc r­
ates u p to 400 bps with a minimum e rror rate. To 
a llow operation to 600 bps , the receive bandwidth 
is increased to a llow the reception of I.he higher 
speed which ca uscs a decrease in the g uard band 
and then an increase in interference from the 
aeljacent cha nnel. This ca n be offset to somc cx tCnt 
by provid ing mo re filte ring a t the receiver and 
tra nsmiuer to rcduce the o ut of ba nd signals as 
much as poss ib le. T his is, howevcr , o nl y a pa rtia l 
(i x, a nd the sig na l will still be subject to a grea ter 
amOLInt o r d istortion than the slower speed sig nals. 
T he frequency shift could be increased to 300 Hz 
to match the 600 bps rate, however thi s causes thc 
channel signals to be closer togeth e r, thus causing 
an increase in inte rchannel dislonion. T he channel 
spac ing could be increased, but, due to phone line 
charaCleristics, a sig nifi cant increase in delay dis­
lonion occu rs o lltside th e indicated bands. Olle 
way tha t th e e rror rate can be reduced is to o pe rate 
with loca l echo rathenltan echoplcx i ng (ltal f d LI plex 
o pe ration as opposed to full duplex opera tio n). 
T hi s allows the g ua rd band to ex te nd d own to lit e 
lransmiu er ca rri e r rrequency rath e r than I he f irsl 
sideband . 

A problc m that is encountercd whc n using the 
pho ne lines for data communica tions over IOllg· 
di stances are the echo supressors. Whe n ca lling 

lo ng distance, signa l de lays as lo ng as 180 illS ca n 
be encountered withi n the contine ntal United 
States and even longer deJa)'s can be e ncounte red 
outside the US. These lo ng delays can ca use seve re 
echoing which can be ve ry disturbing to the ca ll er . 
T he phone compa ny has provided a mea ns o f 
reducing th is distu rbancc with a device ca ll ed an 
echo supressor. An echo supressor in serts an 
a mount o f loss in the opposite direction o f the 
loudest signa l to reduce the echo to an acceptable 
leve l. T hi s can a ffect proper mode m ope ratio n. 
However, the phone compan y has recogn ized thi s 
proble m and providcd ro r a mea ns to disable thc 

With a private 
fixed line with C2 
conditioning it is 

possible to achieve 1800 bps. 

ccho sup presso rs . T his is d onc by prm'idi ng a 
signal of2 125 Hz ± 11 5 Hz for 100 illS if nosignal 
has occu lTed. As can be seen, tlte d isab le signa l 
fa lls with in th e answcr modcm's transmit frequency 
range, so that th c ccho slipressors arc auto matica ll y 
disabled when thc a nswer modem bcgins tra nSlll it­
l in g. Even with thi s im provement, a sig nificant 
amount o f e rrors ca ll be e ll counte red. I r data is 10 
be tra nsnlitLeci over lon g d istan ces wi th minilllu lTl 
e rrors it is recom mc ndcdthat ha l (' du plex operation 
be used (loca l copy rathe r tha n echoplex in g). By 
hav ing onl y o ne frequenc y sh ift occurring at a ny 
one Lime a minimum amou nt of interfe re nce ,,·ill 
be gene rated. 

Another t), pe or modem that is so mctimcs 
used is the BELL 202 type lIlodem. This is " 0 to 
1200 bps hall' duplex o n I)' t)'PC modem. Operat ion 
a t 1200 bps is prov idcd by using the full usable 
phone line band wid th for tra nsllli ssiull instead or 
divid ing it in to two ba nds. The rreq uency shift 
betwee n a I a nd a 0 is ex panded 1.0 1000 Hz. With 
the wide frcqllcll{'; Y diffe re nce be tween th e two 
states it becomes much easie r to rccogn ize whc n a 
change has uccurcd which allows the chall ge to bc 
made more quickly. Allhough thc bandwid th a nd 
frcquency shi rt ra nge a ll ows for opc ration to 2000 
bps, due to pho ne line c nvelope de la), di stortio n 
and allenu Cll io n. the standard d ial-lip linc is limit cd 
to 1200 bps. With a private fixcd line with (:2 
condition ing it is poss iblc to achie\'c 1800 bps. 

Si nce the 202 typc Illode m is a half duplex 
IIlOciem, a g reatcr <1 111 0 1111 1 of contro l o'·cr the 
Ill od e lll is requi red than over the 103 t), pe lIlode lll . 
Si nce tran sllli ss ioll C;t11 o ill y (Kt:ur in one directio ll 
at anyone ti me , a mea ns to indicate to th e o the r 
e nd o fth c link that yo u a rc through tranStn ill in g' 
and it sho uld begi n transmiuing. III li s t bc pro ,·id cd . 
T his is genera ll y pc rfo rmcd b), se nd ing a final 
cha racte r (ASC I I EOT) indicat in g thi s after which 
the trans illiller mus t bc turned orfand th e rcce i\'e r 



COMPETENCY EXAM PREPARATION SERIES

This comprehensive set of programs consists of simulated exam modules, a thorough diagnostic package, and a

complete set of instructional programs. It is designed to teach concepts and operations, provide drill and practice and

assess achievement levels through preand post testing. The Competency Exam Preparation Series provides a structured,

sequential, curriculum encompassing mathematical, reading and writing instruction.

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

printer capability, worksheet generation and performance monitoring. C.E.P.S. are available in two software formats.

National Proficiency Series $1,299.00

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

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

Mathematics Instruction Package is available at no extra charge.

tor TRS-80 NORTHSIAR

PET, APPLE OSI

i,T-

COLLEGE BOARD PREPARATION SERIES 81/82

Each program confronts the user with a virtually limitless series of questions and answers. Each is based on past exams

and presents material of the same level of difficulty and in the same form used in the S.A.T. Scoring is provided in

accordance with the formula used by College Boards.

S.A.T., P.S.A.T.. N.M.S.Q.T., set includes 25 programs covering Vocabulary, Word Relationships, Reading

Comprehension, Sentence Completion, and Mathematics. Price $149.95

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

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

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

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

excitement and complexity to Time Traveler. Players must now

compete with the powerful and treacherous adversary in their

exacting quest for victory.

To succeed they must vanquish this adversary in combat that

rages across 24 time periods.

Odyssey In Time includes all the challenges of Time Traveler

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

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

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

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

■ *:'■
ISAAC NEWTON

Perhaps the most fascinating and valuable ed

ucational game ever devised — ISAAC NEWTON

challenges the players to assemble evidence and

discern the underlying "Laws of Nature" that have

produced this evidence. ISAAC NEWTON is an

inductive game that allows players to intervene

actively by proposing experiments to determine if

new data conform to the "Laws of Nature" in

question. Players may set the level of difficulty

(rom simple 10 fiendishly complex.

In a classroom setting the instructor may elect to

choose "Laws of Nature" in accordance with the

complete instruction manual provided.

For insi^h* inio some of ihe b.isii pnnnplcs underlying

ISAAC NtWTONsee GODEt. ESCHtR. BACH by Douglji

R. Hofsiadler, Chapter XIX and Martin Gardner's MATHE

MATICAL GAMES column in Scientific American. October.

1977 and June, 1959. 524.95.

Send $2.00 for complete Catalogue.

J5.00 Discount Coupon included in Catalogue.

PROGRAMS AVAILABLE FOR

TRS-80, APPLE II & PET

(unless otherwise indicated)

O disk or D cassette (please specify)

All programs require J6K TftS-80 programs require LEVEL II BASIC APPLE programs require APPLESOFT BASIC

TIME TRAVELER

Confronts players with complex decision situations and

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

players must face a challenging series of environments that

include; The Athens of Pericles, Imperial Rome,

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

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

Italy, The French Revolution, The American Revolution,

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

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

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

pressure. To succeed you must build alliances and struggle

with the ruling powers. Each game is unique.

$24.95

Software Corp.
Send check or money order to

21 Milbrook Drive. Stony Brook, NY 11790

(516) 751-5139
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enabled. {This is most often referred to as turn

around.) Another problem that must be considered

when turnaround is initiated: a delay of 200 ms

must be allowed for the echo suppressors to sta-

balize. This delay can significantly eat into trans

mission time when large amounts of data are to be

transferred, particularly when short transmission

blocks are being used.

One way to reduce this delay is to maintain a

reverse channel or supervisory link. The 202 mo

dem has an optional reverse channel arrangement

which consists of a 387 Hz amplitude modulated

signal with a maximum transmission rate of 5 bps.

It maintains the echo suppressors in the off condi

tion and thereby reduces turnaround lime to less

than 100 ms, the time now being limited by lhe

lime it takes for the transmitted signal to die out

and the signal from the other end to be acquired

by the modem. The reverse channel also provides

the ability to use supervisory signals, which allows

for lhe early termination of a block of data. This

can be useful especially when the transmission,

turnaround can be requested by the receiving

station by dropping the reverse channel. This way

the transmission can be terminated, thereby elimi

nating the time lost by having to transmit the rest

of the block before turnaround could be done.

The reverse channel should not be used when the

primary channel is in use as errors in the primary

channel's data can be generated. In addition, errors

in the received primary channel should be expected

when the reverse channel is modulated. (Turned

off or on).

So far the modems that have been discussed

were of the asynchronous type. Asynchronous

means that the digital information may be pre

sented to the modem in any form or at any speed

as long as the maximum bit rate (minimum duration

of a stable state) is not exceeded. This is very useful,

as it allows the modem to be transparent to the

data being transmitted. Because at least one cycle is

needed to determine a frequency change, the

absolute maximum transmission speed of the avail

able bandwidth cannot be achieved.

lu applications where throughput is of the

greatest importance, synchronous modems are

generally used. In the synchronous modem, trans

parency is sacrificed for the greater speed capa

bility. The synchronous modem synchronizes itself

to the remote modem, and requires that the data

sent to it be in synchronization with its transmis

sions. This is done with a signal that is provided

either by the modem, or by the connecting device

called a clock. The clock insures that all transmis

sions occur in sync by providing a master reference

for those actions. Although asynchronous protocols

arc not efficient enough for maximum throughput,

special protocols have been developed to obtain

the maximum throughput possible, the more com

mon ofthese being SDLC and HDLC.

It should be noted that SDLC and HDLC can

be used with synchronous type modems also. The

type of modem only refers to the hardware config

uration required for the modem and not the trans

mission protocols.

Some of the synchronous modems in use are

the BELL 201 (2400 bps), the BELL 208 (4800

bps), and the BELL 209 (9600 bps). There are

many other type modems. 9600 bps is presently

the maximum transmission rate being used on the

standard BELL phone lines.

All digital modems, whether synchronous or

asynchronous, high speed or low speed, perform

the samejob, they convert digital information that

is presented to them to a form that can be trans

mitted on the phone lines, and convert the received

information back to its digital form. ©

NEED MORE MEMORY?
32K BYTE DYNAMIC RAM & ROM EXPANSION BOARD

Expand -four 4K.8K PET

SYM'KIM AIM -65 to 32K

Easily connected to your computer

via ttie expansion connector

Build huge and complex piogiams'

Need 64K ot RAM"1 Buy two boards

on hoard conlirj urn lion circuitry will

.illow you lo BXpand lo 6JK easily1

New dynamic RAM lechnufogy brings

you more memory in less space and

al a lower cost1

RAM chips aie upgraded compatible

with Hie new 6JK RAM chips f01

future expansion1

Operates on -5 volts only, supplied
from your computer powei supply no

on hoard generators to go had

Requires A 101 less power than static

RAM1

Has lull invisible refresh operation

does not interfere wuh processot
operation

Fully buffered DATA BUSS

5 on hoard sockels lor 2716/2732

[2K/4KI lypeEPRQMS addressable

anywhere

Great for designing a two board

computer system iCPU. I/O-RAM.

ROM)

Olher specifications
Disable any 4K block ot RAM for 1/0

place RAM above or below 8000 HEX
KIM-4 BUSS COMPAIIBLE FOR CARD

RACKS Adapter catiles available tor

non rack use

All these features on a 6 x 4 5' uoard'

ASSEMBLED & TESTED BOARDS-GUARANTEED FOR 6 MONTHS

PURCHASE PRICE IS FULLY REFUNDABLE IF RETURNED

UNDAMAGED WITHIN 14 DAYS

List Price-$289.88

Introductory Price - $269.88

Include S2.00 for S&H — Allow 4 weeks for delivery

Full informalive documentation included with all our products.

COD Orders Accepted (702) 361-6331 Mail Order Only.

COMPUTER INNOVATIONS

1516 E. Tropicana, Suite 7A

Las Vegas, Nevada 89109

TOLL FREE
Subscription

Order Line

800-227-1617
In CA 800-772-3545

Please ask for Extension 401
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enabled . (Thi s is most often refe rred to as turn ­
around .) Anothe r problem that must be conside red 
whe n turnaround is initiated: a delay of 200 ms 
must be a llowed for the echo suppressors to sta­
balize. This delay can sig nificantl y eat in to tra ns­
missio n lime when la rge amounts of data a re to be 
transfe rred , paniculad y when shorlu'a nsmissio n 
blocks a re being used . 

O ne way to reduce this d e lay is to mainta in a 
reverse channel o r supervisory link . The 202 mo­
dem has an optiona l reverse channel a rrang'e me llL 
which co nsists of a 387 Hz amplitude mod ula ted 
sig na l with a max im um transmissio n rate of 5 bps. 
itmaillla ins the echo suppressors in th e o ff cond i­
tion a nd the reby reduces turnaround time to less 
than 100 ms, I he time now being limited by th e 
tilll e it takes for the trallsmilled sig na l to die out 
a nd the sig na l from the o ther end to be acq uired 
by the modem . The reve rse channel a lso provides 
the ability to use supervisory signa ls , which a llows 
for the ea rl y termination of a block o f data. T his 
can be use ful es pecia ll )' when the transmission, 
wrna ro und can be requested by the receiving 
sta tion by dropping the reverse channe l. Th is way 
th e transmiss ion can be terminated, th e reby e lim i­
na tin g the tim e lost by ha ving to t ra nsmit the rest 
o f th e block be fo re llIrnaround cou ld be done. 
The reverse channel should not be used when th e 
primary channel is in use as errors in th e primary 
channel 's clata can be ge ne rated . I n additi o n , e rro rs 
in the received primary cha nnel sho ul d bc expectcd 
whe n the reve rse channel is modulated . (Turned 
o ff o r o n ). 

So far Ihe mod ems that have been disc ussed 
we re of th e asynchro nous type. Asy nchrono us 
m ea ns t hallhe digita l info rm al ion 1ll<:L)! be pre­
sented to the 1110 ci em in a ny fo rm o r at a ny speed 
as long as th e ma xilllllin bit raLe (m in im LI m el u ralion 
of a stable sra te) is not exceeded. T his is ve ry useful. 
as it a llows th e mod em to be transparerllto th e 
d a ta be ing tra nsmilled. Because at least a il e cycle is 
nced ed to dete rm ine a freq uenc), change , the 
abso lute maximum transmission speed o i" the ava il­
able ba ndwidth canno t be achieved. 

111 a ppli cat io ns whe re throughput is oi" th e 
g- re<t tcst impo rtance. synchrollolls moderns arc 
gc nera ll y used. fnth e s), nchro nous modcm. trallS­
pa re ncy is sac rificed for the greater speed capa ­
bi li ty. T he synchronous modem sy nch ronizes ilse lf 
to th e re mo te modcm. a nd requires that the data 
se n t to it be in s)' nchro niza t io ll with its transmis­
sio ns. T his is done with a signallha t is provided 
e ithe r by the Tllodem . o r by the connectin g dev icc 
called a clock. T he clock insures that a lltransmis­
sions occur in sync by provid ing a mastc r refe rence 
fo r those acti o ns. Although asy nchroll o us protoco ls 
are no t e ffi cie nt enough fo r maximum th rou ghput. 
spec ia l prutocols have been deve lo ped to ob la in 
the ma xilllu lll throughput possible, the mo re co m­
mon o f th ese be ing SOLC a nd H OLe. 

It sho u ld be noted thatSOLCand HOLCca n 
be used with sy nchro no us lype llIodems a lso. l -he 
type o f mode m o nl y re fe rs to the hardware co nfig­
uration required for the modem and not the trans­
missio n protoco ls. 

Some of the s)'nch ro nous modems in use a re 
th e BELL 20 I (2400 bps), th e BELL 208 (4800 
bps), and the BELL 209 (9600 bps). There are 
ma ny othe r type mode ms. 9600 bps is presently 
the max imu lll transmiss ion rate be ing used o n the 
sta nda rd BELL pho ne lines. 

All d igiralmode ms, whe the r sy nchronous o r 
asynchronous , hig h speed o r low speed , pe rform 
the same job, they con vert digital in rormatio n tha t 
is presen ted to th em to a r a rm that ca n be tra ns­
milled on the phone lines, a nd co nverl th e received 
inro rmatio n back to its digital form . © 

NEED MORE MEMORY? 
32K BYTE DYNAMIC RAM & ROM EXPANSION BOARD 

Expand \tur 4K/8K PET 
SYM/KIM/AIM - 65 to 32K 

• Easily connected to your computer 
vIa the expanSIOn connector 

• BUild huge and comple ~ plograms' 
• Need 64K 01 RAM' Buy two boards 

Oil board conllgurallon ClftulHy W IU 

allow you 10 expand 10 6.tK easllyl 
• New dynamiC RAM lechnology brmgs 

you more memOly III less space tInd 
ill iI lo ..... el cost' 

• RAM chips ale upgraded compatible 
With Ihe new 64K RA M chips tor 
lulure eXPilll5101l1 

• Opelates 011·5 yolls only supphed 
Irom youl computel powel supply no 
on board genelalols 10 go bad 

• ReQulfes A lO l less powel Ihan SialiC 
RAM' 

• Has lull IflvI51ble lelresh operatIOn 
does nOl lntel lcle Wllh pioceSSOI 
operation 

• Fully bultered DATA BUSS 
• 5 on bO<lld sockets 101 271612732 

12K 14K) type EPRO MS addressa ble 
anywhere 

• Gleal lor deslgnlllg a IwO board 
compuler system ICPU liD-RA M 
ROMI 

• Other specilicahons 
Disable any 4K blOC" ot RA M lor 110 
place RAM <lbove or below 8000 HEX 
K1M·4 BUSS COMPAIIBlE FOR CARD 
RACKS Adapler cables available lor 
non facio. use 

• AlIlhese leatures on a 6 x.\ 5" tloardl 

ASSEMB LED & rESTED BOARDS-GUARANTEED FOR 6 MONTHS 
PURCHASE PRICE IS FU LLY REFUNDABLE IF RETURNED 

UNDAMAGED WITHtN 14 DAYS 

List Price - $289.88 
Introduc tory Pri ce - 5269.88 

Include $2.00 for S&H - Allow 4 week s for delivery 
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C.O D. Orders Accepted (702) 361 -6331 Ma ll Order On ly. 
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4 new products from

Matrix
STATISTICS APPLICATIONS

FOR TECHNICIANS

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

art thai many ol the statistical techniques

implemented here are not even m the tent-

books yet. STAT is a set of programs lor

performing a large portion ol the most fre

quently used statistical inference methods

Dala can be entered and stored on four dif

ferent types ol cata files. These data liies

can be modified also The statistical pro

cedures available in [tie package include the

following parametric inference procedures

SUMMARY STATISTICS lor each dala file

and date set. including the mean and stan

dard deviation.

CONFIDENCE INTERVALS for Ihe following.

(1) the mean ol a normal population (bolh

wilt) and without the variance known].

|2) the variance of a normal distribution

[both with and without Ihe mean known).

(31 ihe parameter (mean time to lailure) of

an exponential distribution. (4) Ihe para

meter (proportion) ol a binomial distribution.

(51 Ihe difference of two normal means (lor

various combinations ol assumptions about

the variances of the populations] anc (6) lor

the ratio of Iwo normal variances.

TESTS OF HYPOTHESES about (1) a normal

mean, wilh various cases corresponding to

possible assumptions about the variance.

(2) the difference in two normal means

(various cases) and (31 Ihe ratio ol two nor

mal variances

TESTS OF THE EXPONENTIAL MEAN (mean

lime to failure) and RATIO OF MEANS.

TESTS OF THE BINOMIAL PARAMETER

(proportion) and DIFFERENCE OF

PARAMETERS

MULTIPLE REGRESSION, including estima

tion of coefficients, estimation of the error

variance, and test of significance ol the

regression

ANALYSIS OF VARIANCE for one-way and

balanced two-way designs, including inter

action

The software is user-lriendly. allowing

easy recovery from errors and selection of

alternate analyses, as desired. The users

nleraciion is entirely menu driven, with er

ror recovery features. An extensive user's

manual introduces Ihe statistical inference

procedures used, and gives worked ex

amples for each situation considered, illus-

rating typical applications These worked

examples serve as a pattern and allow Ihe

reader lo check his use of Ihe programs

The user's manual gives complete

documenlalion of the programs and pro

cedures used in them. All formulae,

algorithms and procedures are listed and

elerenced lo commonly available statistical

ilerature.

A notable ieature of the package is inclu

sion of very efficient routines for Ihe compu-

ahon of probabilities and quantiles for ihe

most common statistical distributions, in

cluding normal binomial, chi-square I and

: Thus Ihe user is not required to lurmsh

'tabular values" Irom outside sources

when performing statistical analyses wtlh

his package. STAT complete with all docu-

mentation is $200

APPLE II APPLESOFT and at least one drive

APPLE II PASCAL SYSTEM

0MM0D0RE 32K with 4040/8050 crive

Radio Shack Mod III and CP/M compatibility

by fall.

MACHINE SPEED 'BASIC"

CALC was designed to provide pro

grammers ol microcompulers with a port

able language that combines the program

ming ease of the higher languages with Ihe

speed and flexibility of assembler program

ming. CALC is totally portable on the Com

modore and APPLE II computers. This

means that CALC source code written on an

APPLE li will run as is on a Commodore

machine and vice versa.

When possible, CALC makes direct use ol

the BASIC ROM machine language routines

in the Commodore and APPLE II In essence.

CALC provides access to Ihe power m the

BASIC ROMs without the overhead ot Ihe

BASIC interpreter. This includes floating

point arithmetic and all library functions. In

addition, we have added features thai

BASIC does not have These include true in

teger arithmetic and machine speed string

handling with search and replacement

lealures.

CALC can letch and replace BASIC

variables and arrays by name The program

mer indicates what is to be done using sim

ple keyword commands (ADD. MULT, SINE,

etc.) and leaves all register set-up, bit-

lormat and the like to CALC. The object code

resulting from CALC programs is very com

pact and consists of direct calls lo Ihe

8ASIC ROMs or to Ihe CALC runtime

package

CALC comes in 4K of PROM containing

a relocatable runtime package and a very

complete Trace Window feature tor debug

ging CALC programs CALC produces

romable 6502 code that does not require Ihe

CALC development PROM to lunction. Pro

grams written in CALC will run on any stock

PET or APPLE. CALC comes with a 60-page

manual.

CALC PROM on Commodore is S115 in

dicate 3,0 or 4 0 BASIC. 40/80 column

screen and rom sockels S9000. SAOO0 or

SB000

CALC on APPLE II via quality slot in

dependent board is $160

CALC manual by itself is S1O

CALC reoures Moser Mae Maoo Assembler (Tape ot

Dot version |

MULTI-KEY

MACHINE LANGUAGE

A 6502 machine language nvmemory

sorlmg algorithm of commercial quality is

available as part ol a new utility eprom lo

PET and APPLE owners Most sons are

accomplished in less than a second and very

large sorts take only a few seconds The

algorithm is a diminishing increment inser

tion son. with optionally chosen increments

This algorithm has the advaniage ol being

significantly faster (out not much longer

than simpler ones, and significantly smaller

(but not much slower] lhan more compli

cated ones Moreover, unlike some of the

more complicated algorithms, there are no

conditions under which the performance o

this sort degenerates or tails.

SORT is intelligent to the degree thai

almost no user sel-up operations are re

quired SORT handles integer, floating-point

and siring arrays, as well as multiple dimen

sioned arrays with equal ease In addition

multi-key sorting o' string arrays has been

enabled The user may specify Ihe character

within a siring to begin sorting on and how

many characters are to be evaluated. SORT

is capable of performing up to twenty ol

these multi-key sub-sorts (on matches

found) at the same time This multi-level

20-KEY capacity lor string arrays greatly in

creases the uses to which SORT can be put

SORT comes as part of a utility EPROM

mat also includes a hi-speed machine

language text screen dump Complete

instructions for installation and use are in

cluded

SORT is available lor large-key board

PETS Only One ROM will work lor BASIC

3.0 & 4 0. 40 or 80 column screens When

ordering you need only to indicate which

ROM sockel address in PET you prefer

EPROM {S9000 SA0OO or SBOOO). PET

SORT EPROM at hex $9000 location if you

do not specify PET EPROM price is $55.00

(postpaid)

SORT is available on Ihe APPLE II via a

top quality, fully sockeled EPROM board

[hat is slol independent The MATRIX APPLE

board includes a function driver thai sup

ports up to 16 EPROM based functions in

case you would like to use your own EPROM

in place of ours EPROM board with SORT,

lext screen dump and lunction driver are all

slot independent and may be used in any

Slot except 0. Price APPLE CARD $110 00

postpaid)

Matrix
software

315 Manon Avenue, Big Rapids. Ml 49307

(616) 796-2483 or 796-0381

VISA

Dealer Inquiries Invited.

TOTAL BUSINESS SYSTEM

BOOKKEEPER was designed by a team o

accountanis and businessmen, and Ihei

programmed especially for microcomputers

This is no! hand-me-down software from

mainframe computers. BOOKKEEPER is

totally integrated management and account

ing system that is available now on the more

popular micro systems

This series of interlocking programs is

menu-driven and self-prompting with

relative file structure implemented

Ihroughout In some versions, machine

language routines have been used to pro

vide more efficient operation. The system

employs state-of-the-art techniques and has

been designed to be user-friendly No

knowledge ol accounting or compuiers is

required

We beheve the system car be operated

using little more lhan the screen prompts

But for completeness, our MATRIX User

Guide (two-inch ring binder) contains

aimosi 200 pages ot details on the BOOK

KEEPER system plus a helpful introduction

to Dusmess accounting principles We sug

gest thai you send for a more complete

description of BOOKKEEPER or invest in a

copy ol ihe User Guide There is room here

only for a general description

BOOKKEEPER is available for bolh SER

VICE and RETAIL/WHOLESALE firms. This

total business syslem contains the follow

ing 375 General Ledger accounts Iten

departments with accompanying revenue

and expense accounts). Accounts Receiv

able file with maintenance and report cap

abilities (1000 accounts) Payroll with an

federal wilhholding computed, stale and

local income lax capabilities for all Fifty

states (100 employees). Cash Receipls and

Cash Disbursements programs that keep

track of inventory sales by department.

Sales Tax computations. Receipts, and

Invoices. Accounls Payable file with

maintenance and report capabilities (100

accounls) The syslem also generates and

prints vaiuaole management reports such as

Departmental Budgeting. Prolil and Loss

Statemenis by Department, ihe traditional

Chart ol Accounls Summation (Trial

3alance) and Financial Reports.

The Relail/Wholesale version ol BOOK

KEEPER includes a perpetual inventory con

trol syslem and permits poinl-of-sale

nvoices

BOOKKEEPER is available now on the

;0MM000RE 8032/8050. 48K APPLE 11 +

and RADIO SHACK Model 111 compuiers.

P/M compatible version available by

September

The BOOKKEEPER system retails al

Si000 00

Bookkeeper manual by itself is $20 00

4 new products from 

STATISTICS APPLICATIONS 
FOR TECHNICIANS 

Here is a package that IS so sla le ·ol·ttle· 
art that many 01 the statlslical techniques 
Implemented here are not even In lhe te)(t· 
books yel. STAT is a sel 01 programs lor 
performing a large portion 01 the most Ire· 
Quently used stal1stlcal Inlerence met hods 
Data can be entered and stored on lour dll · 
lerent types 01 oata Illes These data Illes 
can be modilled also The statistical pro· 
cedures available In the package Include Ihe 
lollowmg parametriC Inlerence procedures 
SUMMARY STATISTICS lor each data ti le 
and date set. rncludrng Ihe mean and sian· 
dard devlalion . 
CONFIDENCE INTERVALS lor the 10 lOWing 
(1) the mean ot a normal populatIOn (bOlh 
With and Without the varrance known) . 
(2) the variance 01 a normal distribution 
(both With and Without the mean known). 
(3) the parameter (mean lime to lallure) 01 
an e)(pOnenllal distribution. (4) the para­
meier (proportion) 01 a binomial dlSlnbuhon . 
(5) Ihe dillerence 01 two normal means (lor 
various combrnatlons 01 assumptions aboul 
the vanances 01 the populationS) and (6) tor 
the ralio 01 two normal variances. 
TESTS OF HYPOTHESES about (1 ) a nOlmal 
mean. With vanous cases corresponding to 
pOSSible assumptions about the valla nce . 
(2) Ihe dillerence in two normal means 
(various cases) and (3) the rallo ot two nor· 
mal variances 
TESTS OF THE EXPONENTIAL MEAN (mean 
time to tailure) and RATIO OF MEANS . 
TESTS OF THE BINOMIAL PARAMETER 
(proportion ) and DI FFERENCE OF 
PARAMETERS 
MULTIPLE REGRESSION. Including eshma· 
tlon 01 coett lcrenls . estimation 01 the error 
vanance. and tesl 01 Slgnrhcance 01 the 
regression. 
ANALYSIS OF VARIANCE lor one· way and 
balanced !wo·way des igns . inCluding inter ­
action. 

The soltware IS user-friendly . allowrng 
easy recovery Irom errors and selection 01 
alternate analyses. as deSired . The user's 
rnleraClion IS entirely menu dnven . With er· 
ror recovery lealUfes An extenStve user's 
manual Introduces Ihe statistical rnlerence 
procedures used. and gives worked ex · 
amples tor each sltualion conSidered. IlIus · 
tralrng typical applications. These worked 
examples serve as a pa1tern and allow Ihe 
reader 10 check hiS use 01 the programs 
The user's manual gives complele 
documenlatlon of the plOgrams and pro· 
cedures used in them. All formulae , 
algori th ms and procedures are listed and 
relerenced 10 commonly available stahsllcal 
li terature. 

A nOlable leature 01 the package tS rnclu· 
Slon 01 very effiCient routrnes lor the compu · 
tallon 01 probablhlles and Quanhles lor the 
most common statistical distributions rn · 
eluding normal. binomial . Chi· square t and 
F Thus Ihe user IS nOI reqUired 10 furnish 
'" taoulal values " Irom outSide sources 
when per10rmrng slatlsllcal analyses With 
Ihls package STAT complete With all docu­
menlalron IS S200 
APPLE II APPLESOFT and al least one drrve 
APPLE II PASCAL SYSTEM 
COMM ODORE 32K With 4040/ 8050 drive 
RadiO Shack Mod lit and CPI M comoallbillty 
by lall 

MACHINE SPEED " BASIC " 

CALC was deSigned 10 provide pro­
grammers of microcomputers wr!h a POrl­
able language 1hal combines Ihe program· 
mlng ease 01 1he higher languages with the 
speed and flexibili ty 01 assembler program· 
mlng. CALC IS totally pOllable on Ihe Com­
modOfe and APPLE II computers This 
means thai CALC source code wllllen on an 
APPLE 11 Will run as Is on a Commodore 
machine and vice versa 

When possible . CALC makes drrec! use 01 
the BAS IC ROM machine language !OuMeS 
In Ihe Commodore and APPLE II. In essence . 
CALC provides access 10 Ihe power In Ihe 
BASIC ROM s Wllhout the overhead 01 Ihe 
BASIC mlerpreTer . ThiS Includes Iloaling 
POInI ari thmetiC and aU library lunChOns In 
addlllOn. we have added !ealUres lhal 
BASIC does not have These Include Irue In· 
leger amhmetlc and machme speed Siring 
handling Wiln searCh ana replacemenl 
lea lUres. 

CALC can lelch and replace BAStC 
variables and arrays by name The program­
mer Indlca les what IS 10 De done using Slm· 
pie keyword commands {ADD. MUlT . SINE. 
elc .) and leaves an reglsler sel-up . bil· 
lormai and Ihe like 10 CALC. The object code 
resuiling Irom CALC programs IS very com· 
paci ana conSists 01 direct calls to the 
BASIC ROMs or 10 the CALC runtime 
package. 

CALC comes In 4K 01 PROM contammg 
a relocatabte runtime package and a very 
comple!e Trace Window leature lor debug' 
glng CALC programs CALC produces 
romable 6502 code Ihat does not require the 
CALC developmem PROM to lunctlOn Pro· 
grams wrrl1en In CALC WIU run on any Slock 
PET or APPLE . CALC comes with a 60-page 
manual. 

CALC PROM on Commodore IS $115 In· 
dlcate 3.0 or 4 0 BASIC . 40/80 column 
screen and rom sockelS $9000. SAOOO or 
SBOOO 

CALC on APPLE 11 vI<! Quahty slol in ­
dependent board IS $160 

CALC manual by Iiseilis S1 0 

CA1.C reqr.s t.bser Mae Macro As.setrtrIer {Tafle 0' 
os. 1"E!5iri) 

MULTI-KEY 
MACHINE LANGUAGE 

A 6502 machine language In·memory 
SOr!rng algorithm 01 commercial Qualily IS 
avattable as part 01 a new utility eprom lor 
PET and APPLE owners . Most sons are 
accomplished rnless than a second and very 
large sorts take onty a lew seconds The 
algoflthm IS a dlmlnlshrng Incremenl rnser· 
lion sort. wllh optionally chosen Increments 
ThiS algOrithm has Ihe advanlage ot being 
slgnrllcanlly lasler (but nol much longer) 
Ihan Simpler ones . and slgntllcantly smaller 
(but not much slo .... erj Ihan more compli· 
cated ones Moreover. unlike some 01 Ihe 
mor e complicated algor llhms. there afe no 
condllions under which the pertormance ot 
Ihls SOrl degenerates or lails . 

SORT IS Intelligeni to lhe degree that 
almost no user set·up operallons are re­
qUired SORT handles Integer _ lloallflg·pomt 
and siring arrays as well as multiple dmen­
SlOned arrays Wllh equat ease In adcltlon . 
multi-key sorllng ot strrng arrays has been 
enabled The user may speclly the ctrarac!er 
IVlthrn a strrng 10 begrn sorting on and how 
many characters are \0 be evaluated SORT 
IS capable ot performing up to Iwenty 01 
these mul1l·key sub·sorts (on malches 
lound) at the same time ThiS mull I-level 
20·KEY capacity tor stri ng arrays greatly rn· 
creases Ihe uses 10 which SORT can be put 

SORT comes as part 01 a Ulllrly EPROM 
thai also rncludes a hl·speed machine 
language te)(1 SCleen dump Comple!e 
instructions lor InslallahOn and use are rn· 
eluded 

SORT IS available lor large· keyboard 
PETS Only One ROM Will work lor BASIC 
3.0 & 4 O. 40 or 80 column screens When 
orderrng you need only 10 rndlcate which 
ROM socket address rn PET you preler 
EPROM (S9000. SAOOO or SBOOO ) PET 
SORT EPROM al he)( S9000 location It you 
do nol speclly PET EPROM prrce IS S55.00 
(postpaid) 

SO RT IS available on the APPLE II Via a 
lOp quality. lully sockeled_ EPAOM bOard 
ttralls slot rndependent The MATRIX APPLE 
board Includes a tunctton dnver thaI sup­
ports up to t6 EPROM based lunctlons rn 
case you would like 10 use your own EPROM 
rn place 01 ours EPROM board Wllh SORT . 
lext screen dump and lunctlon driver are all 
SIOI Independent and may be used rn any 
slol excepl O. Price APPLE CARD $110 00 
(poslpaid) 

Matrix 
software 

315 Marlon Avenue. Big Rapids. MI 49307 
(6 16) 796-2483 or 796-0381 

[ VISA I_ 
Dealer Inquiries Invited. 

~~ 
TOTAL BUSINESS SYSTEM 

BOOKKEEpER was deSigned by a team ot 
accountanls and bUSinessmen. and then 
programmed espeCially lor microcompulers 
ThiS IS no\ trand-me·d own sol1ware Irom 
marnlrame compulers. BOOKKEEPER IS a 
10laily rnlegraled managemem and accounl' 
rng system that IS available now on Ihe more 
popular mICro syslems 

ThiS series 01 Inlerlocklng programs IS 
menu'drlven and seU'promptrng With 
relallve hie structure Implemented 
IhroughOul In some verSions machrne 
language roullfles have been used 10 pro· 
Vide more elltclenl operation . The syslem 
employs state·ot-Ihe·art techniques and has 
been deStgned 10 be user· friendly No 
knowledge ot accounting or computers IS 
reqUired 

We believe Ihe system can be operated 
usrng hllle more Ihan Ihe screen prompls 
Bul for comoteleness our MATRIX User 
GUIde (two·rnch rrng ornder ) contains 
almos! 200 pages 01 details on Ihe BOOK· 
KEEPER system plus a helplul IntloouCllon 
10 bUSiness accounhng prinCiples We sug· 
gest Ihat you send lor a more complete 
desCliptlon of BOOKKEEPER or Invest In a 
copy 01 the User GUIde . There IS room here 
only tor a general descrlpllon 

BOOKKEEPE R IS available tor bom SER­
VICE and RETAIl/WHOLESALE lums ThiS 
tota l busrness system contains the lollow­
Ing 375 General Ledger accounlS (ten 
aepartments With accompanyrng revenue 
and e)(pensc accounts) . Accou nts Recetv· 
able Ille With maintenance and reporl cap· 
abilities (1000 accounts). Payroll Wi th an 
tederal Wlthholdrng computed. slale and 
local Illcome ta)( capabilities lor all tlfly 
slales 11 00 employeeS). Cash Recelpl s and 
Cash Disbursements programs that keep 
track 01 rnvenlory sales by department 
Sales Ta)( computations . Receipts . and 
InvOtces . Accou nts Payable hie With 
malO1enance anC report capabilities (100 
accounlS) Ihe syslem also generates and 
prlnlS valuaolt management reports such as 
Departmental Budgeting. Proht and loss 
Statements by Oepartment . Ihe tratli lionai 
Chart 01 Accounts Summa!lon (Trial 
Balance) and FrnanClal Reports. 

The Relall / Wholesale verSion of BOOK· 
KEEPER rncludes a perpetual rnventory con· 
trol system and permlls point·ol-sale 
Iflvoices 

BOOKKEEPER IS available now on Ihe 
COMMODORE 803218050. 48K APPLE 11 + 
and RAOIO SHACK Model 111 compulers . 
CPI M compatlote verSion available by 
September 

The BOOKKEEPER system retails at 
$ 1000 00 

Bookkeeper manual by Ilsellis 520 00 
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The Column

Calculator
James L Simonson

Gunnison, CO

Editor's Note: This program suggests many additional

applications. If you add interesting expansions to it, send

them in to COMPUTE! — RM

When I first got the idea to write a program for a

column calculator, I imagined a very short time

would be spent on the project. Sure, I had seen

similar programs published in magazines and I

knew there were some very sophisticated programs

on the market, but I had some special problems.

Principal among them was only 8K of RAM. Also,

there were no programs in print that would run on

my Atari 800. With this constraint, I knew I had to

design a bare bones framework for my column

calculator. This program is the column calculator

framework that I came up with. First, I will describe

the operation of the basic calculator — then we can

explore the fun part.

This program provides a VI row by 12 column

matrix for data entry. Two additional rows and

three additional columns are used for totals and to

store other summary calculations. The program is

written to provide row and column totals in column

13 and row 13. Of course, the grand total is in box

13, 13. The basic menu choices are:

1. View data columns (scan left or right in

array or go directly to summary columns).

2. Enter data (choose column and number of

rows).

3. Do calculations.

4. Zero the matrix.

Figure 1 illustrates the arrangement ol the

column calculator. Screen limitations permit only

three columns on the screen at one time, thus the

option to scan left and right in the array.

COLUMNS TOTALS

8

; 9
10

11

12

Total 13
14

12 3 4 5 6 7 121 13 14
I

Figure I. Total arrangement of the column calculator.

Program 1. Microsoft version.

20 DIN J<14,15)

30 GOTO 510

35 REJ1 VIEH DATA COLUMNS

10 X=l

so prmchr$(H7);:print

60 FWNT,:F0R K=X TO X+2!PRINTKfiNEXT KIPRINT

70 RESTQREJFOR 1=1 TO 14JREW M

80 PRINTi;A$,J<I,X),J<I,X+i),J(I,X+2)

90 IF 1=12 THEN GOSUB 550

100 NEXT I

118 PRINTIPRIN™ YOU m\ TO SEE COLUHNS"

115 PRINT'LEFT OR RIGHT? (L/R),"

117 DfUT "'S' FOR SUHWKY.ij;D$

120 F WO"R" THEN 150

130 IF X<=10 THEN X=X+3!G0T0 50

HO GOTO 116

150 IF D*="L" AW) X>1 THEN X=X-3IG0T0 50

160 IF D*="H" THEN GOSUB 510

170 IF D*="S" THEN X=13:G0T0 50

180 PRINT'INWLID DIRECTION" IGOTO 110

200 REM ENTER DATA

210 PRINTCHR*<H7)iiPRINT

212 PRINT "HrWT COLUMN NUMBER DO YOU WISH TO"

215 PRINTENTER DATA IN (l-12),"JIINPuT C

220 IFC=13THENPRINT"RESER\€D FOR TOTALS"JGOTO210

230 PRINTIPRINT "HOH MM ROWS DO YOU WANT"

235 RESTORE

237 PRINT "TO WORK WITH <1-12)"JJINPUT K

240 PRINT;PRINT)lROW"»"CURRENT","C0LUm "JC

250 FOR 1=1 TO K!IF 1=13 THEN GOSUB 550

255 READ A$

260 FftINT i;A*,J(I,C),:iNPUr JJJ(I,C)=J

270 NEXT I

280 PRINT "ENTER 'C FOR ANOTHER COLUMN"

285 PRM M/H' FOR THE HENUV'IJIWUT 0*

290 IF D$="C" THEN 210

295 GOTO 510

300 PRMCH»(H7)r ixxCALCULATINGi»"

310 FOR 1=1 TO H

315 J(It13)=li:J(13,I)=Q

320 NEXT IM(13t15)=l

380 FOR X=l TO 12

385 FOR Y=l TO 12

387 IF W='T THEN J(Y,X)=G

400 J<Y,13)=J<Y,13)+J(Y,X>

410 J(13,X)=J(13,X)+J(Y,X)

420 NEXT YINEXT X

430 FOR X=l TO 12
435 J(13,13>=J(13»13)+J(X,13KNEXT x

510 PRIHTCHR$(117);TAB(11);"COLUMN CALCULATOR"

511 PRIKT " 1) WEW COLUHNS

512 PRINT " 2) ENTER DATA

513 PRINT " 3) DO CALCULATIONS

514 PRINT " 4) ZERO THE MATRDC'JPRINT

515 INPUT "»ttT IS YOUR CHOICE (1-4)"JD$

520 IF D$="l" THEN 40

530 IF D*="3" OR D$="4" THEN 300
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TheColumn 
Calculator 
James L Simonson 
Gunnison, CO 
Editor's Note: This program suggests lIIallY additional 
a/J/J/icatiolls. If you add interesting expo 1/.5ioll'< to it, selld 
thelll ill to COMPUTE! - RM 

Whe n I fi rst got th e id ea to write a program fo r a 
column calcula tor, I imagined a very shon t ime 
wo u ld be spe nt o n the project. Sure , I had seen 
simila r programs publ ished in magazines and I 
kne w the re we re so me ve ry so ph isticated programs 
o n the market, but I had so me special problems. 
Principa l among them was o nl y 8 K of RAM. Also, 
the re we re no programs in prinllhat wo uld rLin a ll 
m y Atari 800. With this co nstra int, I kn ew I had to 
d esig n a bare bo nes framework for m y columll 
ca lcu la tor. This program is the column calcu la tor 
framework tha t I ca me up with. First, I will describe 
the opera ti o n o f th e basic ca lcu lator - then we ca ll 
ex p lore the fun part. 

This program prov id es a 12 row by 12 column 
matri x for data ent.ry_ Two add itiona l rows a nd 
three additional columns a re used fo r totals and to 
sto re othe r summa ry ca lcu la tion s. The progra m is 
wri tte n La provid e ro w and column lOla ls in co lumn 
13 and row 13 . Ofcourse, the g rand tOLa l is in box 
13, 13 . The basic me nu choices are: 

l. Vie w data colu mns (scan le ft o r rig h t in 
a lTay o r go directly to summary columns). 
2. Enter data (c hoose co lumn a nd numbe r of 
rows) . 

3. Do calc ula ti o ns. 
4 . Zero th e maLri x. 

Fig ure I illustrates th e a rrangement or th e 
co lu mn ca lcula to r. Screen li m ita tio ns pe rmit on ly 
1I11-ee columns on the sc reen at o ne tim e, thus lhe 
optio n lo scan left and r ig hl in the a rray . 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 

Total 13 
14 

COLUMNS TOTALS 
I 2 3 4 5 6 7 . . . . 121 13 14 

I 

I 
I 
I 
I 
I 
I 
I 
I ------ --- ---------- ----

Figure 1. Total arrange me nt of the column calculator. 

Program I. Microsoft version. 

20 DIll J(I i,15) 
30 GOTO 510 
35 Rat VIEW DATA Ill.IJiIS 
10 X=1 
50 PRINTCIb(11711 :PRIHT 
66 PRINT,:FOR K=X TO X+2:PRINTK,:NEXT K:PRINT 
70 RESTORE:FOR 1=1 TO 11:READ Af 
80 PRINTI1Af,J(I,X),J(I,X+l),J(I,X+2) 
90 IF 1=12 Tt£H GOSl8 550 
100 NEXT I 
118 PRINT:PRINT"DO YOU WAHl" TO sa: 1ll.1JiIS" 
115 PRINT"l£FT OR RIGHT? (LIR)," 
117 IIf'tJT '" S' FOR Sl.tt'ARY." 1 0$ 
126 IF O$O "R" TI£N 150 
130 IF X(=10 TI£N X=X+3:GOTO 50 
110 GOTO 110 
150 IF O$="L" All) lOl TI£N X=X-3:GOTO 50 
169 IF D$="H" TI£N GOSl8 510 
170 IF O$="S" Tt£H X=13:GOTO 50 
180 PRINT"IHVALIO DIRECTII»j" :GOTO 110 
200 Rat EHTER DATA 
219 PRINTCHRf(117)1:PRINT 
212 PRINT "~T Ill.lJtl It.KlER DO YOU WISH TO" 
215 PRINT"EHTER DATA IIf (1-12) ,";:IIf'tJT C 
220 IFC=13THEIf'RINT"RESEJMD FOR TOTALS":GOT0210 
230 PRINT: PRINT "101 twIY RI»IS DO YOO WAHl"" 
235 RESTORE 
237 PRINT "TO WORt( WITH (I-12)"1:INPUT K 
210 PRINT :PRIHTIRClfltll~lIt"ca..~ lI ;e 
250 FOR 1=1 TO K:IF 1=13 TI£N GOSl8 550 
255 READ Af 
260 PRINT I1Af,J(I,C),:IIf'tJT J:J(I,C)=J 
270 NEXT I 
280 PRINT "ENTER 'C' FOR AHOTI£R Ill.lJtj" 
285 PRIHT II'H' Fm 1l£ t£N.J.llnDAJT OS 
290 IF O$="C" THEN 210 
295 GOTD 510 
300 PRINTCHRf(I1711" UZCALCll.ATIIQD" 
310 FOR 1=1 TO 11 
315 J(I,13 )=0:J(13,I)=0 
320 NEXT I:J(13,15)=1 
380 FOR X=1 TO 12 
38S FOR Y=1 TO 12 
387 IF 0$="'1" Tt£H J(Y ,X)=O 
'100 J(Y,13)=J(Y,13)+J(Y,X) 
'110 J(13 ,X)=J(13,X)+J(Y,X) 
120 NEXT Y:NEXT X 
130 FOR X=1 TO 12 
135 J(13,13)=J(13,13)+J(X,13):NEXT X 
510 PRINTCIb (117) ;r AB(11) 1 "lll.lJtl CALCll.ATOR" 
511 PRINT " 1) VIEW Ill.IJiIS 
512 PRINT " 2) EHTER DATA 
513 PRINT" 3) DO CALCll.ATI<w.J 
511 PRINT " 1) ZERO TI£ I'ATRIX" :PRINT 
SIS IIf'UT "IK\T IS Y!l.R CIIlICE (1-'1)"10$ 
520 IF 0$="1" TI£N '10 
530 IF 0$="3" OR 0$="1" TI£N 380 
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WORD-CHECK

CREATE-A-BASE

CREATE-A-BASE is a data base file management

system that enables the user to choose the number of

fields needed in a file, and add or delete fields with

out disturbing any of the existing data. Once a file is

created you can perform any of 30 functions. Such as:

• lnteractwithWORDPRO4,and4 +

• Do mathematic functions on any 2 or more

fields

• Sort 650 files in only 19 seconds

• Merge any sequential file into a CREATE-A-

BASE file, and output a sequential file from

a CREATE-A-BASE file

• The report generator has the feature of user

defined fields and field width.

• Printouts can be generated by values such as,

greater than, less than, equal to or in alpha

or numeric codes.

You don't have to be a programmer to operate

CREATE-A-BASE on your COMMODORE com

puter. Its menu driven and asks you questions at each

step as you perform any of its many functions.

WORDCHECK is a poor spellers dream come true.

Designed to interact with WORDPRO, it has 2100

root words and suffixes. In addition for the business

and scientific user it has the capacity for 900 industrial

or scientific terms which you load in yourself. You

have a total vocabulary of approximately 7500 words

at your fingertips. It simply goes through the text and

flags any words that it doesn't recognize.

WORDCHECK is the ideal program to proof your

spelling, whether it is one paragraph or a 100 page

manual. The dictionary is versatile, allowing the user

to add or delete words. You can design the program

with the technical terms your profession uses, even

duplicating the table and tailoring it for each person

in your office. Let WORDCHECK do the work for you

quickly and accurately.

AYAII Altl.i:

at your local COMMODORE dealer or

distributed exclusively in CANADA by

B.P.I. Micro Systems, Ltd.

80 Barbados Blvd. "14

Scarborough, Ontario M1J1K9

Special Dealer Introductory Package Available

Micro Computer Industries Ltd.

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

1-303-221-1955
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CREATE·A·BASE is a data base file management 
system that enables the user to choose the number of 
fields needed in a file, and add or delete fields with· 
out disturbing any of the existing data. Once a file is 
created you can perform any of 30 functions. Such as: 

• Interact with WORDPRO 4, and 4 + 
• Do mathematic functions on any 2 or more 

fields 
• Sort 650 files in only 19 seconds 
• M erge any sequential file into a CREATE·A· 

BASE file, and output a sequential file from 
a CREATE·A·BASE file, 

• The report generator has the feature of user 
defined fields and fie ld width. 

• Printouts can be generated by values such as, 
greater than, less than, equal to or in alpha 
or numeric codes. 

You don't have to be a programmer to operate 
CREATE·A·BASE on your COMMODORE com· 
puter. Its menu driven and asks you questions at each 
step as you perform any of its many functions. 

COMPUTE! 

WORD-CHECK 

WORDCHECK is a poor spellers dream come true. 
Designed [0 interact with WORDPRO, it has 2100 
root words and suffixes. In addition for the business 
and scientific user it has the capacity for 900 industrial 
or scientific terms which you load in yoursel f. You 
have a total vocabulary of approximately 7500 words 
at your fingertips. It simply goes through the text and 
flags any words that it doesn't recognize. 
WORDCHECK is the ideal program to proof your 
spell ing, whether it is one paragraph or a 100 page 
manual. The dictionary is versati le, allowing the user 
to add or delete words, You can design the program 
with the technical terms your profession uses, even 
duplicating the table and tailoring it for each person 
in your office, Let WORDCHECK do the work for you 
quickly and accurately, 
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535 IF W="2" THEN 200

510 GOTO 515

550 FOR D=l TO 38IPRINT "-"fJNEXT DIPRINT:RETURN

BOB DATA -,-,■ t t t t t t t

Line 1 is part of the error TRAPping routine

and line 20 DIMensions the variables. Lines 40 —

180 contain the "view data" routine. In this routine,

I found a handy way to label my rows by using a

DATA statement. Line 25 reads row labels from

DATA statement 800. This way. the user only has

to change the DATA statement for his or her own

labels. Be certain there are always 14 entries in the

DATA statement. Also, there is only room for a

five-character label.

The data entry routine is in lines 2 10 — 295. I

soon learned that, when I was revising data, I

wanted to see the number which was presently

stored. I accomplished this in step 260 by simply

having J(I,C) printed. The next program segment,

300 — 495, is where I put the calculating routine.

This is what expanded my involvement with this

program. I soon realized that I could leave gaps

for entering special routines, depending on the

functions I wanted the calculator to perform. Lines

3 10 — 320 zero the column and row totals. A gap is

reserved between 320 and 380. Lines 380 - 420

compute totals, but also reserve a gap between 385

and 400. Line 430 computes the grand total. Finally,

lines 510 —540 contain the menu routine, while

subroutine 550 prints the dashed line. If an entry

error occurs, lines 1000- 1020 return the user to

the error point for another chance.

Written for my Atari, the program, in its pas

sive form, uses 1904 bytes of RAM. Memory use

rises to 3369 when working. Only minor changes

are necessary for other BASICs.

Now the fun began. I had my skeletal program

to total across and down in the array, but I knew I

could do much more by just entering and deleting

a few lines in my reserved gaps. The results of my

personal brainstorming for options are discussed

below. The calculator will still total down and across,

but, by entering the lines listed under any option,

the calculator will also do the work described.

Delete the optional lines, enter another options

lines, and you have a different tool.

Options:

1/ Compute averages across columns:

Column 14 is used to store the number ol

entries in a row. which is then used as a divisor

of the entries in column 13. The average for

each row is then stored in column 15 and

shows up when you view data.

440 FOR Y= 1 TO 12: IF J(Y,13) = 0 THEN NEXT V

445 J(Y,I5) = INT (J(Y,13)/J(Y,14)): NEXT Y

2. Compute percent of total:

The totals in column, or row 13. can be

divided by the grand total in (13.13) and the

results stored in column or row II.

Percent across columns in column 11:

440FORY=1 TO 12: IF J(Y,13) = 0 THEN 450

445J(Y,14) = INT(j(Y,13)*100/J(l3,13))

450 REMARK**RESERVED FOR PERCENT ACROSS

ROWS STATEMENT

455 NEXT Y

To compute percent across rows and store the

result in row 14:

450 IFJ(13,Y) = 0 THEN 455: J(14,Y) = INT (J(13,Y)

*100/J<13,13)>

3. Compute a weighting or cross product

between data rows:

Data in one row is weighted, or multiplied,

by data in another row. The result is entered

within the data matrix and summed in column

13.

Note: For all the uses I could think of, the

only valid totals in this option are in rows 3, 6,

9, and 12.

322 FOR Y = 1 TO 10 STEP 3

323FORX=1TO 12

324 J(Y + 2,X) =J(Y,X)*J(Y+ I,X)

325 NEXT X: NEXT Y

This calculator option can be used as a simple

decision tool. You can mentally assign each set of

three rows to one option being considered: For

example. Ford (rows 1-3); Chevrolet (rows 4-6);

etc. Then you can assign different criteria to each

column — four different alternatives can be evalu

ated. Examples might include: Column 1 represents

mileage; Column 2 represents cost; etc. In rows 1,

4, 7, and 10, enter the degree to which each alter

native satisfies each criteria (1-100). In rows 2, 5, 8,

and 11 enter the relative importance of each criteria

(1-19). (The previous entry should be the same for

each alternative). The alternative best satisfying

the criteria evaluated will have the highest total in

column 13 of rows 3. 6, 9, and 12. I suggest the

data statement be changed to read:

800 DATA -RTG, -WT, -ATOT, -RTG, -WT, -BTOT,

-RTG, -WT, -CTOT, -RTG, -WT, -DTAT, *, *

4. Convert hours and salaries to total costs:

You can record up to 12 people on four

different jobs. Use the same steps as in "3"

above with the following data statement:

800 DATA, -HRS, -$/H, -ATOT, -HRS, -$/H, -BTOT,

-HRS, -$/H, -CTOT, -HRS, -$/H, DTOT, *.*

5. Convert quantity and unit costs to total

cost:

Same sieps as in "3" above with the fol

lowing data statement:

800 DATA -QTY, -SEA, -TOTS, -QTY, -SEA, -TOTS,

-QTY, SEA. -TOTS, -QTY, -SEA, -TOTS, *,*

6. You can analyze the wisdom of a contem

plated investment by calculating the present

net worth with a discounting interest rate of

your choice. Using the column numbers to

represent years into the future, enter the
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S3S IF D$="2" THEN 200 
510 GOTO SIS 
SSO Fill 0=1 TO 38:f'RINT "-";:I£XT O:PRIlIT:RETlJlN 
BOO DATA -,-,-,-,-,-,-,-,-,-,-,-,1,1 

Line I is pa rt o f the e rro r T RAPping rou tine 
a nd line 20 DI Me nsions the va ri ables. Lines 40-
180 conta in the "view d ata" ro ut ine. I n this routine, 
I fou nd a ha nd y way lO label my rows by using a 
DATA stateme nl. Li ne 25 read s row labels from 
DATA sLa teme nt800. T hi s wa y, the user on ly has 
lO cha nge the DATA stateme nt for his o r he r own 
labels. Be ce rtain there are a lways 14 entries in the 
DA T A sta temenl. Also, there is o nl y room fo r a 
fi ve-characte r label . 

T he data e ntry ro utine is in lines 2 10 - 295. 
soon learned thell, when I was rev is in g dau" I 
wa nted La see the nu mber which was presentl y 
stOred . I acco mplished this in ste p 260 by simpl y 
hav ing J (I,C) printed. The nex t progra m segme nt , 
300 - 495, is whe re I put the ca lculating routine. 
This is what expanded m y in volvemen t with this 
program . I soon reali zed that I could leave ga ps 
fo r e nte rin g spec ial routines, d epe nding on the 
functions I wa nted the calculatO r to perfo rm . Lines 
3 10 - 320 ze ro the co lumn and row tota ls. A ga p is 
rese rved betwee n 320 a nd 380 . Lines 380 - 420 
compute tOta ls, but also rese rve a ga p betwee n 385 
,ind 400. Line 430 computes the gra nd lOta !. Finall y, 
lines 5 10 - 540 contain the menu routine, while 
subro utine 550 prints the d as hed line . I I' a n e ntry 
er ro r occurs, lines 1000 - 1020 return the use r to 
the e rror point for another chance. 

Written for my Ata ri , the program , in its pas­
sive fo rm , uses 1904 bytes o f RAM. Memory use 
ri ses to 3369 whe n work ing. O nl y mino r cha nges 
a re necessa ry for o the r BAS ICs. 

Now the fun began. I had my skelcta l prog ram 
to tota l across and down in th e array, but I kn ew 1 
could do much more by j ust ente rin g a nd deleting 
a few lines in m)' rese r ved gaps. T he results of Ill y 
personal brainslornli ng fo r options are d isclissed 
be low. T he ca lculator wi ll stillto lal dow n and across, 
but, b)' e ntering the lines listed unde r an y o ption , 
the caiculalO r will a lso do the wo r k described . 
Delete the optio nal lines , ente r a nother opti on'S 
li nes, a nd yo u have a di ffe rel1l too!' 

Op tions: 
11 Com pute averages across co lumn s: 

Colullln 1-1 is lIsed to store lh e Ilu mber o r 
e nt ries in ct ro\\' , wh ich is lhen used as .. di\'iso r 
o f lh e e ntri es in co lu mn 13. T he a\'e rage ('or 
each row is Li lcn sto red in col umn 15 and 
shows up ",hen YO ll view da la, 
44 0 FO R Y= I TO 12: IF j (Y, 13) = 0 TH EN NEXT Y 
445 j (Y, 15) = INT (/ (Y , 13)/j (Y, 14)) : NEXT Y 

2. Compulc pe rce lll of LOta l: 
T he to tal s in co lu llln. or row 13. can be 

d ivided by the gra nd LOtal in (13, 13) and thc 

results sto red in co lumn o r row 14 , 
Pcn.:e nt across columns in co lumn 14 : 
440 FOR Y= I TO 12: IF j (Y, 13) = 0 THEN 450 
445 j (Y, 14) = INT (/ (Y, 13)' 100tj (13,1 3)) 
450 REMARK" RESERV ED FOR PERCENT AC ROSS 

ROWS STATEMENT 
455 NEXT Y 

T o compute percent across rows and sto re the 
result in row 14: 
450 IF j (13,Y) =0 THEN 455: j (14,Y) = INT (/ (13,Y) 

' 100/j ( 13, 13)) 

3. Com pUle a we ig htin g o r cross prod uct 
be tween da ta rows: 

Della in one row is weighted, or Iladtipli ed , 
by data in ano th er row, T he result is entered 
within the data llIatri x and summcd ill colullIn 
13. 

Note: For all the uses I could thin k o f, the 
o nl y va lid LOta ls in thi s option a re in rows 3, 6. 
9, a nd 12. 
322 FOR Y = I TO 10 STEP 3 
323 FOR X= I TO 12 
324 j (Y + 2,X) = J (Y,X)*j (Y + I ,X) 
325 NEXT X: NEXT Y 

T his ca icu lalO r option can be used as a sim ple 
decisio n too l. Yo u G 1I1 llI e ntall y ass ig n each set o r 
three rows to o ne o ptio n be in g cO ll side red: Fo r 
exa mple, Fo rd (rows 1-3); C hevro let (rows 4-6); 
e tc. T hen yo u can assign d iffe re nt criteria LO each 
column - fo ur differe nt alte rnati ves ca n be eva lu ­
atcd. Ex"m plcs Illight incl udc : Colullln I rcp rese nts 
mileage; Co lumn 2 re prescnts cost; e tc. In rows I , 
i i , 7, and 10 , ente r th e degree to which each alt e r­
na ti ve sa ti sfi es each criteria (1- 100). III rows 2, 5. 8, 
and I I enter the relat ive im po rta nce o r each crite ri a 
( 1- 19). (The p revious elltry shu ul d bc Ihe sallle fo r 
each alte rnative), "f lte alte rnati ve best satisfyin g 
the crite ria eva lu at.ed will have th e hig hes t tutal in 
CO IUIllIl 13 of rows 3. 6, 9, a nd 12. I suggcs t the 
data statement be changed to read: 

800 DATA -RTG, -WT, -A TOT , -RTG, -WT, -8TOT, 
-RTG, -WT, -CT OT , -RTG, -WT, -DTAT, *, * 

4. Convert ho urs and salaries to tota l costs: 
You can reco rd 1I p to 12 pcoplc O il fo u r 

d irfe rent jo bs. Use th e samc steps as in "3 ·· 
above with th e fo ll owing clat;1 state lll en t.: 
800 DAT A, -HRS, -$/H , -AT OT , -H RS, -$/H, -BTOT, 

-HRS, -$/ H , -CTOT, -HRS, -$tH, DTOT, *,* 

5. Convert quant ity and unit costs to lOla l 
cost: 

Sa me stcpS as ill ··3·· abolT ", il ll thc i() I­
lo\" ing data SlalC IlI C IH : 

800 DATA -QTY, -SEA, -TOT$, -QTY , -SEA, -TOTS, 
-QTY, SEA , -TOTS, -QTY, -SEA, -T OTS, *,* 

6. You G ill ana l )'zc the \\'iscio lll o f' " co nt CIll­
pl:u cd il1 \'es tl ll Clll by calc lll ;lIing til e prese ll t 
ne t wO rlh \" ith a d iscoullt ing in terest rate or 
y Olll' cho ice. Us ing th e co lulll ll numbers to 
represent yea rs ill lO th e fu ture . e nt e r the 



80 COLUMN GRAPHICS

The image on the screen was created

by the program below.

10 VISMEM: CLEAR

20 P=>160: Q=I00

30 XP*144; XR»1.5*3.141592?

40 VP=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 ;i :

90 XL=INT{.5+SQR(XP*XP-ZT*ZT)>

100 FOR XI=-XL TO XL

110 XT=SQR{XI*XI+ZT*ZT)*XF: XX=XI . ,

120 YY=(SIN{XT)-K4*SIN(3*XT) ) *YF
130 GOSUB 170

140 NEXT XI

150 NEXT ZI

160 STOP

170 X1=XX+ZZ+P .

180 Y1=YY-ZZ+Q

190 GHODE lJ MOVE XI,Yl: WRPIX

200 IF Yl«0 GOTO'220
210 GMODE 2: LINE Xl,^l-l,Xl,0

220 RETURN ;

CBfVi W Tne 'nte9rated
^ Visible Memory for

the PET has now been

redesigned for the new

12" screen 80 column

and forthcoming 40

column PET computers

from Commodore. Like

earlier MTU units, the

new K-1008-43 package

mounts inside the PET

case for total protection.

To make the power and

flexibility of the 320 by 200

bit mapped pixel graphics display easily accessible, we have

designed the Keyword Graphic Program. This adds 45

graphics commands to Commodore BASIC. If you have been

waiting for easy to use, high resolution graphics for your

PET, isn't it time you called MTU?

K-1008-43M Manual only $10 (credited toward purchase)

k-1008-43 Complete ready to install package $495

Mastercharge and Visa accepted

Write or call today for our full line catalog describing all

MTU 6502 products, including our high speed 8" Floppy

Disk Controller for up to 4 megabytes of PET storage.

liliJreaa

m
Hi

H

1

Micro Technology Unlimited

2806 Hillsborouqh Street
1 P.O. Box 12I06 '
Raleigh. NC 27605. U.S.A.

1919)333 1458

NOW 80 COLUMN PETS CAN HAVE MTU HIGH RESOLUTION GRAPHICS

10 VISMEM: CLEAR 
20 P=160, 0=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=-O TO 0-1 
70 IF. ZI<-ZP OR ZI>ZP GOTO 150 
80 ZT=ZI*XP/ZP : ZZ=ZI 
90 XL=INT(.5+SQR(XP*XP-ZT-ZTl 1 

100 FOR XI=-XL TO XL 
110 XT=SQR(XI*XI+ZT*ZT1*XF: XX=XI 
120 YY=(SIN(XT)+.4*SIN(3*XT»*YF 
130 GOSUB 170 
140 NEXT XI 
150 NEXT ZI 
160 STOP 
170 X!=XX+ZZ+P 
180 Yl=YY-ZZ+O 
190 GMODE 1: MOVE Xl,'ll: WRPIX 
200 IF Yl=O GOTO ' 220 
210 Gt-10DE 2: LINE Xl / 'll-l,XI,O 
220 RETURN 



34 COMPUTE! September, 1981. Issue 16

estimated annual costs and returns lor up to

12 years in alternate rows (1, 3, 5 ...). The

steps below will then discount each value and

store the result in the row below (2, 4, 6 ...)■ In

this case, the totals in column 13 will represent

the total present net worth ol each cost or

return. II the returns are entered as positive

values and costs as negative values, the grand

total in (13, 13) will indicate the present net

value of the contemplated investment. Invest

ments with a negative total should normally be
avoided.

325 ?"ENTER 1+(INTEREST RATE IN DECIMAL)":

INPUT R

330FORX=1 TO 12: FOR Y=l TO 11 STEP 2

340 NEXT Y: NEXT X

385 FOR Y = 2 TO 12 STEP 2

800 DATA -COST, -NPW, -RTNS, -NPW, -COST,

-NPW, -RTNS, -NPW, *,*,*,*,NA,NA

To change from this option to another,

delete lines 325 thru 340 and enter:

385 FOR Y=l TO 12

As a novice programmer, writing this program

taught me the power of two dimensional arrays.

Now you, loo, have a framework for a column

calculator. I have given you a few options I though)

might be helpful. The fun begins when you slart

brainstorming your own options.

Program 2. Atari version.

1 TRAP 1066

5 REM **m"TV£ COLUM-J CALCULATOR"***:*

6 REM UERSION 1.2
REM -BY JttES L. SIMONSON-

8 rem tm$tum

20 DIM J<14,i5),D*a>;ft*<5)

38 bOTO 510

35 REM UIEW DATA COLUMNS

40 X=l
50 GRAPHICS 0:? :? " COLUMN CAL

CULATOR":?

60 ? "'VFOR K=X TO X+2 = ? K, =r€XT K = ?

70 RESTORE =FGR 1=1 TO 14:READ ft$

80 ? IjA$,J<I,X>jJCLX+l>,JKLX+2)
90 IF 1=12 THEN GOSUB 559

160 NEXT I

110 ? '? "DO YOU WANT TO SEE COLUMNS LEF

T OR"-? "RIGHT? (L/R); 'M1 FOR MENU, lS'
FOR":? "SUMMARY.";-IrFUT 0$

120 IF D*O"R" TrEN 150
138 IF X<=16 THEN X=X+3=G0TQ 50

140 GOTO 110

150 IF D*="L" AND XM THEN JW-3'GQTO 50

160 IF D*="r1" THEN GOSUB 510
170 IF D$="S" THEN X=13 =GOTO 50

180 ? "INUALID DIRECTION":GOTO 110
200 REM ENTER DATA

210 GRAPHICS 0:? :? "WHAT COLUMN NUT1EER

DO YOU WISH TO ■:? "ENTER DATA IN (1-12)

.u;=INPUT C

228 IF C=13 T^EN ? "RESERUED FOR TOTALS"
:G0TG 210

238 ? =? "HOW MANY ROWS DO YOU WANT TO -1

■■? "WORK WITH (1-12)";= INPUT K

235 RESTORE

240 ? i? "ROW"/'CURRENT'S "COLUMN ";C
258 FO? 1=1 TO K^ IF 1=13 TrEN GOSUB 550

255 READ A$

260 ? IjA*,JCLC>,'IHPUT J = J(LC)=J
278 NEXT I

286 ? "ENTER 'Cl FCfi ANOTHER COLUMN, 'M1
FC^: ":? "THE MENU."i = INPUT D*

298 IF D*="C" THEN 218

295- GOTO 518

300 OWHICS 8 = ? " ^^CALCULATING

318 FOR 1=1 TO 14

315 JCM3M'J(i3#IM

320 NEXT I:JC13*15«
388 FO< X=l TO 12

385 FCK Y=l TO 12

387 IF D*a"4" TrEN J<Y/X)=8
408 s.KY,13>=J(YJ1

415 JC13*X>sK13i
428 NEXT Y--NEXT X

438 FOR X=l TO 12 = J< 13,13)=J<13.13HJ<Xi

13>-NEXT X
518 GRAPHICS 0=? i? " COLLitlN CALCUL
ATOR"

511 ? ll 1) UIEW UJLUMNS"

512 ? " 2) ENTER DATA"

513 ? " 3) DO CALCULATIONS"
514 ? " 4) ZERO THE MATRIX11

515 ? :? "feHAT IS YOUR CHOICE (1-4);1.;=IN

F*UT D$

520 IF D$=*T' TrEN 46

525 IF D$=K2H THEN 2^!
538 IF D*="3n OP: D*="4" THEN 3ay

548 GOTO 515

558 FOR 0=1 TO 38'? ■-•j'NEXT D=RETU?N

388 DATA -,-,-,-,->->-,-,-,-,-!->%>%

1088 TRAP 1088

181y EL=PEEK< 187 >:*25b+FEEK< 186)

1028 GOTO EL

TOLL FREE
Subscription

Order Line

800-227-1617
In CA 800-772-3545

Plecse ask for Fxtension 401.
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estima ted a nllu a l costs and re turns fo r LIp to 
12 yea rs in a lte rnate rows ( 1,3 ,5 .. . ). T h e 
s teps be low will the n disCOU J1l eac h value and 
SLOre the res ul t in the row below (2, 4, 6 ... ). In 
th is case, the LOtals in colullln 13 ",i ll re prese J1l 
t. he lota l p rese n t ne t worth of eac h cust o r 
re turn . I r th e re turns a re ente red 3S positive 
va lues a nd cos ts as nega ti ve va lues, the g ran d 
to ta l in ( 13, 13) will indica te th e presen t ne t 
va lue of the conlc m plated in ves tment. I n vesl­
Ill c rllS with a nega ti ve lOla l sho uld llorma ll y be 
avo ided . 
325 ?"ENTER I + (INTEREST RATE IN DECIMAL)" : 

INPUT R 
330FORX= 1 TO 12: FOR Y=I TO II STEP 2 
340 NEXT Y: NEXT X 
385 FOR Y=2 TO 12 STEP 2 
800 DATA -COST, -NPW, -RTNS, -NPW, -COST, 

-NPW, -RTNS, -NPW, *,*,*,*.NA,NA 

To change fro m this o p tion to another. 
delete lines 325 th ru 340 and c J1le r : 
385 FOR Y= I TO 12 

As a novice p rog rammer, \\'riLing th is program 
taught me th e powe r or two dimensional a rrays. 
Now you, too, ha\'c a framewor k fu r a cu lumn 
ca lcul a t.o r . I ha ve g ive n YO LI a few o ptions I lho uglll 
mi g h t be helpl'ul. T he I'un begill s whe ll yo u sta l'l 

braill sLo rmin g YO llr uw n opLi ons. 

Program 2. Atari version. 

1 TRAP 1000 
5 REM ~~**** "n£ COlLnl CAlCLILATOR" :~:t*:(, 
6 REM ----------UERSIOIl 1.2 
7 REM -------8\' ..wES L . SIt10N:;Ot·I-----
8 REM ****:n~t*t:t.:(UU~E , 198n:ttJ.;:r:f;;:::\,**t:(, 
20 DIM .J( 14, 15), 0$(1 ), A$( 5 ) 
30 GOTO 5Hl 
35 REM Uml DATA COLUt'1N:; 
40 )(=1 
50 GRAPH I CS 0 :? :? " COLUtll CAL 
cu...ATOR" : .:' 
60 ? "" ,: FOR K=:'( TO >(+2: ',' K, : HE};T K : ~' 
70 RESTORE : FOF~ 1=1 TO 14 :REAO A$ 
80 ? !; Ai, J( L :>D, J( L :>;+1 ),.K L )(+2 ) 
90 IF 1=12 TrE~1 W;U8 550 
100 ~EXT I 
1 Hl ? : .;, "00 \'OlI ~lArIT TO :;EE COLUtllS LEF 
T ffi" :'7 "RIGHT? (L.lR) , '~1' FOR t1EHU, ' S' 

FOR" :? "SUt·ffiR'l . " ;' I HPUT 0$ 
120 IF 0$< ) "R" nOI 150 
130 IF :>({=10 TrEH X=X+3 ' GOTO 50 
140 GOTO 110 
150 IF O$="L" 00 )(>1 TrEH i(=)(-3 ,GOTO 50 

160 IF 0$="t'1" TItH GOSUB 510 
170 IF O$="S" nEfl X=13: GOTO 50 
180 ? "IHIJALID OIRECTIOH" : (;OTO 110 
200 REM ENTER DATA 
210 GRAPHICS 0: ? : .;, "1,lHAT COLUt1ti tU18EF~ 

00 ",' ()J WISH TO " :? "ErlTER DATA Hi (1 - 12 ) 
. "; : IfFUT C 
220 IF C=13 TrEN ? "RESERUEO FOR TOTAL~;" 
:GOTO 210 
230 ? :? "I-k],l ~1At~'( ro,t; 00 '.,.'OU ~lAfIT TO " 
:? "j.))F~K WITH ( 1-12 )" ; : IHF'UT K 
235 RESTORE 
240 ? :? "ROW', "CURFHIT" , "COLU~1t'l "; C 
25tl FOR 1=1 TO K: IF 1=13 THEN GO:,;iJ8 55(1 
255 REAO A$ 
260 ? !; A$ , j( L 0, : Ii'f'lIT .J : J( L C )=.J 
270 !'EXT I 
28(1 'f "EmER 'C' FOR AtmHEF~ COLiJtlL ' t1' 
FOR ",? "THE 1·1ENU . ";: HIF'UT 0$ 
290 IF O$="C" Tl£H 210 
295 GOTO 510 
300 GRAPH ICS 0 : ':' " *** CALCI_lAT ItIG 
Ut" 
310 FOR 1=1 TO 14 
315 J( L 13)=0 : j( 13, l)=fl 
320 ~EXT I J<13, 15 )=0 
3S0 FOR X=1 TO 12 
385 FOR 'l=1 TO 12 
387 IF 0$="4" TIUI j(\, .,:~ )=0 
400 J( Y, 13 )=J(',', 13 )+J('y, X) 
415 J( 13, :~ )=J( 13, X )+J('l, iD 
420 t·F"n \' : fE,n :~ 
430 FOR )(=1 TO 12 :J( 13, 13 )=.J( 13, 13)+.JC~, 
13) : t-EXT :~ 
510 GRAPHICS 0: ' :.;, " COLut'lIl CALCUL 
ATOR" 
511 " " 1) U IEl~ COLUt1t·IS" 
512 ? " 2) EtHER DATA" 
513 ? " 3) 00 CALCULATIOtE" 
514 .:' " 4) ZERO THE t·1ATF.:I)::" 
515 ',' :'( "1,lHAT IS 'lOUR CHOICE d-4 )" .; : HI 
PUT 0$ 
5:-'0 IF 0$=" 1" TI-£tl 40 
525 IF 0$="20; Tl£ti 200 
530 IF 0$="3" OR 0$= "4" THEt-1 30(1 
540 GOTO 515 
55~1 FOR [1=1 TO 38 ";" "-" .; : HE)n O : F.:ETUF~H 
000 DATA - J - }-' - ' - J -'- ) - }-J - ) - ., - ., :~::}t 

10013 TRAP 1000 
1 e 10 EL =PEEK< 187 )t256+PEEI :< 1 ~:6 ) 
1020 GOTO EL © 

TOLL FREE 
Subscription 
Order Line 

800-227-1617 
In CA 8oo·n2-3545 

Plecse ask for Extension 401. 
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APPLE THE FINEST IN FANTASY GAME SOFTWARE

48K-w/dlsk

At Crystal we are doing our best to provide the finest state-of-the-art graphic adventure software in the world. Our list of credits include the first indoor-

outdoor graphic adventure, the first multi-disk graphic adventure, and now for the Atari, the first graphic adventure in the world which includes screen

scrolling and animation. The era of the text adventure and games which are simple combinations of static graphics and text Is rapidly drawing to a close. We

attempt to utilize the full potential of your computer. True, many of our games use up to 48K and we only deal in disk products, but there are a lot of users out

there who have worked hard to upgrade their systems to the max and we think they deserve games that will give their computer system a run for its money.

••• ADVENTURE GAMES •••
1-THE HOUSE OF USHER-Haunted house type adventure game with scrolling in the Atari version. Wander the creepy hallways of the three story
castle based on Edgar Allen Poe's short story of the same name. Written In graphics, of course, with animation and sound We have introduced a new mystery

for another $100 prize. $29.95/1 disk

2-FANTASYLAND 2041 A.D.- The largest disk based adventure game In the world {that we know of). Enter the Hall of Heroes and prepare
yourself for the greatest fantasy-role-playing game you will see for years to come. To win you must survive Congoland, Arabia, King Arthur, Captain Nemo,

Olympus (a sea voyage), and Dante's Inferno (Hell itself). In both the Atari and Apple versions it takes up more than 400,000 bytes of memory and uses more

than 400 hires screens. The winner of the contest described in the manual with this game will receive $1000.00 and a bronze trophy. We have pushed the

award date forward to February 1982 to allow more people to participate in the contest $59.95/6 disks

3-GLAMIS CASTLE- Yes, Pat and 1 are on our way to Britain to stay in the dreaded Glamls Castle. If we survive our real life adventure, we'll be
measuring it and will be able to provide you with a 3-D game based on this ancient haunted site where King Duncan met his end at the hands of Macbeth. Our

good friend, Mark Benioff, after much research, said there's a mystery room that has never been found in this castle and a half beast half-man creature that

guards a treasure therein. Our stay will be covered by the British media and we hope to share our experience with you through the writing of this game.

$49.95/2 disks

4-BENEATH THE PYRAMIDS-You are an archaeologist in 1932 and must find your way through the perilous chambers beneath the pyramids

to discover a golden statue of the cat goddess Bast. This game is in hires graphics, includes sound, your little man actually moves through the corridors which

you can see on the screen. The monsters are animated and very agressive. There is a new $100 prize for the first to solve the mystery; which is a toughie!

$29.95/1 disk

••• SPACE GAMES •••

5-GALACTIC QUEST-An excellent combination of Star Trek and Space Trader. Battle the animated Vegan fighters as you warp from galaxy to

galaxy. At the same time, you may land on and trade with hundreds of planets. Super hires graphics and lots of sound. This has been one of our most popular

games. $29.95/1 disk

6-SANDS OF MARS- Take an exciting voyage to the planet Mars via the Starship Herman. This game compared to the rest is second only to

course, you survive the exciting journey to Mars, which occupies the whole first disk There is a new mystery and another $100 prize just waiting for some

clever adventurer out there. Good luck! $39.95/2 disks

••• WAR GAMES •••

7-WORLD WAR III- You Atari gamers will have to see this in the Atari version to believe it! If your tired of war games which take 15 minutes a move
and have a manual the size of a telephone book; but still want a complex, real-time action war game- this is it! It is designed for two arm-chair generals which

may manuever up to 128 seperate type of units at a time. The game displays a map of Iran & Iraq in the first scenario and later on you will find yourself moving

nuclear submarines and battleships through two world wars. This is not a boring copy of a board based game but an original war game which takes a lot of skill

and may take weeks to play. $29.95/1 disk

8-WATERLOO II-If you had been Napolean would you have done a few things differently? Well as you approach this final battle you are equipped
with the same forces, face the same opposition, and survey the same terrain which he did We have done a great deal of research to make this historically

accurate as well as extremely complex. Even the angle of sight fatigue of the individual soldier, and his psychological profile are included in the calculations.

Oh by the way, your opposition is no slouch. You may find it more difficult to change the course of history than you think! $49.95/2 disks

••• ARCADIA •••

9-LASAR WARS- Hlres-3d space war simulation. Protect the earth from alien invaders. $29.95

10-LITTLE CRYSTAL- The first of our line of education software, which will be completed by December. It includes a very fine version of Hangman,
Mr-Music; which transforms the computer into a piano, Gunk-a hilarious shoot-em up game, and Storytime- an anthology of bedtime stories featuring

Herman, the cat Oscar, the Hamster, and of course, Little Crystal. $39.95

11-IMPERIAL WALKER-A fine game pack written by our Atari programmer, Michael (graphics) Potter. Includes the Walker animation which is
superb, Gunfight, and Lasar Nim. a game of 'how many robots'. $29.95

12-ADVENTURE PACK- (#14) $112 13-SPACEOUT-(*5 6) $58

14-THE WARRIOR- (#7-8) $64 15-ARCADE- (#911) $60

Special Note! For those of you who live near beautiful scenic Silicon Valley, we'll be opening up a store called Country Computer at 7453

Monterey St. In Gitroy. Hopefully, we'll be carrying a full line of Apple andAtariproducts and Invite you to drop in torour Grand Opening II on

September 15.

I I Our order lines are open 24 hrs. a day 7 days a week.

(408) 778-2966 CRYSTAL COMPUTER 17429 Bluejay Dr.. Morgan MIL CA 95020



36 COMPUTE! September, 1981. Issue 16

Pet, Atari,

Apple: On

Speaking

Terms
Charles Brannon

Editorial Assistant

It would be terrific if all microcomputers spoke the

same language, or at least could interpret a ''uni

versal language," but, alas, this is not the case.

There are many reasons why there are so many

languages and versions of the same languages:

economy, memory size, expected audience, indi

vidual preference, and speed. Perhaps most

responsible for this multiplicity is progress. "If they

can do it, we can do it better." While this progress

is often for the best it usually makes the process of

standardizing programs difficult.

The goal of this article is to offer some sugges

tions on how to transport programs from one

machine to another. Specifically, we'll discuss the

translation from Microsoft BASIC to Atari BASIC,

and vice versa. The techniques and ideas are also

applicable to other program conversion problems.

The essence of translating programs is this:

figure out what the foreign BASIC'S statement is

supposed to do, and then find a way to perform

the same function in your BASIC. This requires

that you rewrite parts of the program (it would be

more accurate to say re-phrase since you don't

change the logic of the statements, just their syntax).

In order to effectively handle this, you must be

familiar with both BASICs, and know one of the

BASICS rather well. Ideally, you would be expert

in both BASICs, and you really wouldn't need this

article.

What I'll do is explain the differences between

Atari BASIC and Microsoft BASIC, and show how

incompatible statements can be re-phrased. Til also

give some specific tips on the really knotty

problems.

We'll start out with the easier conversions.

First, we'll work with converting algebraic state

ments. It is indeed easy, but there are some compli

cations... Atari BASIC permits you to have long

variable names, with every variable name being

unique. Microsoft BASIC, however, only recognizes

the first two characters of a variable name as signif

icant. The problem is similar to converting "Atari

Date Routines1' (this issue) to Microsoft BASIC.

The date routines make use of the meaningful

long variable names, but as written, the program

will not run properly on the PET or Apple. Micro

soft BASIC will let you have long variable names

like BIXDATR. GREGYEAR, and LEAPYEAR,

but it will interpret all references to GREGYEAR,

GREGMONTH, and GREGDAY as the single

variable GR, and BINDATE. BINWORK, and

BIN1NDEX as BI. The program, though, expects

that these all be unique variables. The solution is to

rename the conflicting variable names. GREG-

YEAR, GREGMONTH, and GREGDAY, become

GY, GM, and CD. The other variables are similarly

changed.

Incidentally, the converted program, although

less readable, is completely portable, and should

run on any BASIC. We'll go back to mathematical

conversions at the end of the article.

Another area of incompatability is IX PUT/

OUTPUT. We won't get too specific here, since

I/O isn't even standard in Microsoft BASIC. In

stead, well work on general I/O (like PRINT) for

all machines, and focus on the similarity of PET/

CBM and Atari input/output. PRINT seems to be

the most standard of all BASIC statements. PRINT

"HELLO" will do the same thing on all BASIC-

speaking machines. It is in the special formatting

of a PRINT statement that problems appear. For

example, the program:

10 FORI = ITO20

20 PRINT I;SQR(I)

30 NEXT I

will produce a list of the square roots from one to

twenty. On the PET, it works fine, e.g.:

1 l

2 1.41421356

3 1.7320581

4 2

5 2.23606798 etc.

The semicolon ";" causes the value of I and the

square root of I to be printed on the same line.

The PET will add a space to the front ofany number

and a skip (cursor-right) after, so the two fields are

nicely separated, but on the Atari or APPLE, they

run together.

21.41421356

Instead, just change line 20 to:

20 PRINT I;"";SQR<I)

This will insert the needed gap.

When the comma is used to separate fields, it

causes much larger gaps. On most computers, the

comma causes the cursor to skip to the next print

position, where each print position is a set division

of the screen, perhaps every 10 spaces. Keep in

mind that the width between each field is different

on each computer, so watch the formatting. One

other item on PRINT. On the PET, and some

other Microsoft BASICs, the semicolon can be left

out in certain situations, but you'll get a syntax

error if you try to leave it out of Atari statements.
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Pet, Atari, 
Apple: On 
Speaking 
Terms 
Charles Brannon 
Editorial Assistant 
It would be te rrific if allmicrocomputers spoke the 
same la nguage, or al leasl cou ld inte rpre t a " uni ­
versa lla nguagc," bUl, alas, this is nOllhe case. 
There a rc many reasons why there a rc so many 
languages and versions of the same languages: 
econo my, me mory size, expected a udie nce. indi­
vidua l preference, and speed. Perhaps most 
respo nsible for this multiplicity is progress . " I f they 
can do it, we can do it better. " While this progress 
is often for the best it usuall y makes the process of 
standardi zing programs difficult. 

The goa l o f this article is to o ffe r some sugges­
tions on how to tra nsport programs from one 
machine to anothe r. Specifica lly, we' ll discuss the 
tra nslatio n from Microsoft BAS IC to Alari BASI C, 
a nd vice versa. The techniques and ideas arc also 
ap plicab le to othe r program conversion problems. 

The essence o f trans lating programs is this: 
fi gure out what the foreign BASIC's sta te me nt is 
supposed to do, a nd then find a way to perform 
the same fun ction in ),our BASI C. This requires 
tha t yo u rewrite parts o f the program (it would be 
mo rc accu rate La say re-phrase since YOLI d o n 't 
change the logic ofthe stateme nts , just their syntax). 
In o rde r to e ffecti vely handle this, you must be 
familiar with bo th BAS ICs, and know one o f the 
BASI Cs rathe r wel l. Idea ll y, you wo uld be ex pe rt 
in bo th BASI Cs, and you reall y wou ldn 't need thi s 
article. 

What I'll d o is ex plain the d ifferences between 
Atari BASI C a nd Microsoft BAS IC, and show how 
incompatible state ments can be re-phrased. I'll a lso 
g ive some specific tips o n the reall y kno tty 
proble ms. 

We'll sta rt out with the easier conversions. 
First, we 'll work with converting a lgebraic state­
me nts. It is indeed easy, but there arc some compli­
catio ns .. . Ata ri BAS IC pe rmits you to have long 
variable names , with ever y va riable na me being 
unique. Microsoft BASI C, however , on ly recogni zes 
the fir SllwQ cha racters of a variable name as signif­
icant. The problem is simila r lO convening "Aca ri 
Date Routines" (this issue) to Microsoft BASI C. 
The date routines make use of the meaning ful 

long va ri able na mes, bUl as wrille n, the program 
wi ll not run properly on the PET o r Apple . ~ [i c r()­
soft BAS IC will le t you have lo ng variable names 
like BI NDATE, GREGYEAR, a nd LEAPYEAR, 
but it wi ll in terpret a ll re fe rences to G REGYEA R, 
G REGMONTH , and G REGDA Y as the single 
va ri able G R, a nd BI N DATE, BI NWORK , and 
BI N INDEX as BI. The program, though , ex pects 
that these a ll be unique va ri ables. The so lution is to 
rename the connictin g va ri able names. G REG­
YEAR, GREGMONTI-I, and G REG DA Y, become 
GY, GM , and G O. The o ther va riables arc simila rl y 
changed. 

Incidenta ll y, th e conven ed program , a lthough 
less readable, is completely ponable, a nd shou ld 
run on all)' BAS IC. We' ll go back to mathe matica l 
conversions a t the end of the article. 

Another a rea of incomparability is IN PUT/ 
OUTPUT. ,,\Ie won't get too specifi c here, since 
I/O isn 't even standa rd in Microsort BAS IC. In­
stead, we'll work on gene ra l I/O (l ike PR INT) for 
" II machines, and focus on the simila rity of PET/ 
C BM and Atari in pu lJoutpUI. PRINTseems to be 
the most standard of a ll BASIC statements. PRI NT 
" 1-1 ELLO" wi ll do the same thin g on a ll BASIC­
speakin g machines. It is in the special fo rmatting 
ofa PRINT sta tement that problems appear. Fo r 
example, the progra m : 

10 FORI=IT020 
20 PRINT I;SQR(I) 
30 NEXT 1 

will produce a list of the squa re roots from one to 
twenty. On the PET, it works line, e .g.: 

1 1 
2 1.4142 1356 
3 1.732058 1 
4 2 
5 2.23606798 etc. 

T he semicolon " ;" causes the value of I a nd lhe 
squa re root o f I to be printed on the same line. 
The PET will add a space to the frontoFan y number 
and a skip (curso r-right) after. so the two ficlds a re 
nicely separaled , bUl on the Ata ri o r A PPLE , they 
run togethe r. 

21.41421356 

I nstead ,just change line 20 to: 
20 PRINT I;" ";SQR(I) 

This will insert the needed gap. 
When the com ma is used to sepa rate fields, it 

causes much la rge r ga ps. On most compute rs, the 
comma causes the cursor to skip to the nex t print 
posilio n, where each prinl posi lion is a sel division 
of the sc reen , perhaps eve ry 10 spaces. Keep in 
mind that the width be twee n each fi e ld is di fferent 
on each compute r, so watch the formatting. One 
othe r ite m on PRI NT. On the PET, and some 
othe r Microsoft BAS ICs, the semico lon G ill be left 
o ul in ce n ain siLu aLions , bUL yo u ' ll geL a sy nlax 
e rro r if yo u try to leave it o ut of' Atari state ments. 
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AWAKENS the ATARI

and Puts it toWork.
All too often, computer users who've been used to entertainment programs have trouble

coming up with ideas for practical computing. Your computer plays space games well

enough, but when you have a down to earth problem like the future of an investment or

federal withholding taxes, can it perform? It can now.

Osborne/McGraw-Hill introduces Some Common BASIC Programs for the Atari™. This book

contains 76 short, brilliantly documented programs that you can key directly into your Atari'"

400 or 800 computer. You'll get a lot of math power including personal finance, taxes, and

statistics. All the programs are listed below,

Future of an Investment

Future Value of Regular Deposits (Annuity)

Regular Deposits

Regular Withdrawals from an Investment

Initial Investment

Minimum Investment (or Withdrawals

Nominal Interest Rates on Investments

Effective interest Rate on Investments

Earned Interest Table

Depreciation Rate

Depreciation Amount

Salvage Value

Discount Commercial Paper

Principal on a Loan

Regular Payment on a Loan

Last Payment on a Loan

Remaining Balance on a Loan

Term of a Loan

Annual Interest Rate on a Loan

Mortgage Amortization Table

Greatest Common Denominator

Prime Factors of Integers

Area of a Polygon

Parts of a Triangle

Analysis of Two Vectors

Operafions on Two Vectors

Angle Conversion. Radians to Degrees

Angle Conversion- Degrees to Radians

Coordinate Conversion

Coordinate Plot

Plot of Polar Equation

Rot of Functions

Linear Interpolation

Curvilinear Interpolation

Integration. Simpson's Rule

Integration: Trapezoidal Rule

Integration- Gaussian Quadrature

Derivative

Roots of Quadratic Equations

Real Roots of Polynomials: Newton

Roots of Polynomials Half-Interval Search

Trig Polynomial

Simultaneous Equations

Linear Programming

Matrix Addition. Subtraction. Scalar Multiplication

Matrix Multiplication

Matrix Inversion

Permutations and Combinations

Mann-Whitney U Test

Mean, Variance. Standard Deviation

Geometric Mean and Deviation

Binomial Distribution

Poisson Distribution

Normal Distribution

Chi-square Distribution

Chi-square Test

Student's t-distribution

Student's t-distribution Test

F-distribution

Linear Correlation Coefficient

Linear Regression

Multiple Linear Regression

Nth Order Regression

Geometric Regression

Exponential Regression

System Reliability

Average Growth Rate. Future Projections

Federal Withholding Taxes

Tax Depreciation Schedule

Check Writer

Recipe Cost

Map Check

Day of the Week

Days Between Two Dates

Anglo to Metric

Alphabetize m, t. '^

Pllm
ftni

Some Common BASIC Programs ed. by Lon Poole:

Atari™ edition - #53-5, $14.99 □

PET/CBM™ edition - #40-3, $14,99 □

TRS-80™ level II edition - #54-3, $14.99 D

Generalized BASIC edition - #06-3, $14.99 □

Make check payable to:OSBORNE/McGraw-Hill

630 Bancroft Way, Berkeley, CA 94710 Dept. G7

Practical BASIC Programs ed. by Lon Poole

Contains 40 additional programs with a wide

range of home and business applications. (Gen

eralized BASIC edition only) #38-1, $15.99 D

Phone: (415) 548-2805

TOLL FREE: 800-227-2895 Outside California

Name.

Address

City/State/Zip

Plus D 75/item 4th class _ Si.50/item UPS .. $2.50/item Air Mail L" $10.00/ifem Overseas
(California Residents add applicable tax.) : Please send me your free catalog.

Total amount enclosed S.

Signature ,

or charge my I ] Visa 3 Mastercard #. Exp. Date
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AWAKENS the ATARI 
and Puts it to Work. 

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

OSborne/McGraw-Hili introduces Some Common BASIC Programs for the Atari '". This book 
contains 76 short. brilliantly documented programs that you can key directly into your Atari '" 
400 or 800 computer. You'lI get a lot of math power including personal finance. taxes. and 
statistics. All the programs are listed below. 

Future 01 on Investment 
Future Value of Regular Dep:>sils (Annuity) 
Regulor Dep::>sits 
Regular Withdrawals trom on Investment 
Initiol Investment 
Minimum Investment for Withdrawals 
Nom inal Interest Rates on Investments 
Effective Interest Role on Investments 
Eorned Interest Table 
Depreciation Role 
Depreciation Amount 
Salvage Value 
Discount Commercial Paper 
Principal on a Loon 
Regular Payment on a Loon 
Lost Payment on a Loon 
Remaining Balance on a loon 
Term at a Loon 
Annuol lnlerest Rote on a Loan 
Mortgage Amortization Table 
Greatest Common Denominator 
Prime Foctors of Integers 
Area of a Polygon 
Parts of a Triangle 
Analysis of Two Vectors 
O perations on Two Vectors 

Angle Conversion: Radians 10 Degrees 
Angle Corwefsion: Degrees to Radians 
Coordinate Convefsion 
Coordinate Plot 
P10t of Polar Equation 
Ptot of Functions 
linear Interpolation 
Curvilinear Interpolation 
Integration: Simpson's Rule 
Integration: Trapezoidal Rule 
Integration: Gaussian Quadrature 
Derivative 
Roots of Quadratic Equations 
Real Roots of Polynomials: Newton 
Roots of Polynominals: Half-Interval Search 
Trig Polynomial 
Simultaneous Equations 
Linear Programming 
~trix Addition, Subtraction.. Scalar Multiplication 
Matrix Multiplication 
Matrix Inversion 
Permutations and Combinations 
Mann-Whitney U Test 
Mean, Variance, Standard Deviation 
Geometric Mean and Deviation 
Binomial Distribution 

Poisson Distribution 
Normal Distribution 
Chi-SQuare Distribution 
Chi-SQuare Test 
Student's t-distribution 
Student's t-distribution Test 
F-distribution 
Linear Canelation Coefficient 
Linear Regression 
Multiple linear Regression 
Nth Order Regression 
Geometric Regression 
Exponentia l Regression 
System Reliability 
Average Growth Rate, Future Projections 
Federal Withholding Taxes 
Tax Depreciation Schedule 
Check Writer 
Recipe Cost 
Map Check 
Day of the Week 
Days Between Two Dotes 
Anglo to Metric 
Alphabetize 

Some Common BASIC Programs ed. by Lon Poole: 

Atarl '" edition - #53-5. $14.99 D 
PET/ CBM'" edition - #40-3. $14.99 D 
TRS-80'" level II edition - #54-3. $14.99 D 
Generalized BASIC edition - #06-3. $14.99 D 

Make c heck p ayable to: OSBORNE/ McGraw-Hili 
630 Bancroft Woy. Berkeley. CA 94710 Dept. G7 

I 

Practical BASIC Programs ed. by Lon Poole 
Contains 40 additional programs with a wide 
range of home and business applications. (Gen­
eralized BASIC edition only) #38-1 . $15.99 D 

Phone: ( 415) 548-2805 
TOll FREE: 800-227-2895 Outside California 

Name ________________________________________________________________________ _ 
Address ______________________________________________________________________ __ 

City/Stote/Zip ___________________ ____________ _ 

Plus 0 .75/ item 4th cla ss 0 51.50/ item UPS 0 52.50/i tem Air Mail 0 510.00/item Overseas 
(Ca lifornia Residents add opplicable tax.) 0 Please send me your free cata log . 

Total a mount enclosed 5 _ _____ or chorge my 0 Visa 0 Mastercord # _______ Exp. Date _ 
Sig~ature _______ ___________________________________ _ 
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WHY BUY FROM THE BEST?

Service... Support...

Software...

MULTI-CLUSTER
For Commodore Systems, allows 3

CPUs (Expandable lo 8) to access a
single Commodore Disk

MULTI-CLUSTER (3CPUs) $ 995

Each Additional CPU lup lo 81 .. $ 250

commodore

16K B (16K HAM-40 Column) - Lim. Oty S 995

32K B (32K RAM-40 Clm.) - Lim. Oty S1295
4016 (16K RAM 4.0 Basic-40 Clm.) $ 995

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

8032 (32K RAM 4.0 Basic-8O Clm.) $1495

8050 Dual Disk {1 Meg Storage) $1795

4040 Dual Disk (343K Storage) .. $1295
8010 IEEE Modem $ 280
C2N Cassette Drive .. $ 75

CBM-IEEE Interface Cable $ 40
IEEE - IEEE Interface Cable $ 50
VIC 20 Home/Personal Computer $ 295

ALTOS
ACS 8000-2 64K 1M $ 4500

ACS 8000-15 64K1M S 5990

ACS 8000-6 208K 14.5M $10490

ACS 8000-7 208K 29.0M $11690

ACS 8000-10 208K 10M $ 8500

ACS 8000-10/MTU $10990

EPSON PRINTERS
MX-80 PRINTER $ 645

MX-80 FT $ 745

MX-100 $ 945

MX-70 $ 459

INTERFACE CARDS

8141 (RS-232) 5 75

8150 (2K Buffered RS-232) S 150

8161 {IEEE 488) S 55

8131 (Apple Card) S 85

8230 (Apple Card) S 25

8220 (TRS-80 Cable) $ 35

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

Tractor Option $ 250

NEC SPINWRITER PRINTERS
5530 (Parallel) $3055

5510 (Serial) S3055

5520 (KSR-Serial) S3415

Tractor Option $ 225

APPLE
16K APPLE II* $1330

32K APPLE II* $1430

48K APPLE II* $1530

APPLE DISK w/3.3 DOS . S 650
APPLE DRIVE Only S 490

APPLE III 128K-In Stock!

w/Monitor ♦

Info Analystpak $4740

AMDEK MONITORS INTERTEC COMPUTERS
Video 100 12" B+W $ 179

Video 300 12" Green s 249

Color 113" Low Res S 449

Color I113" High Res S 999

64K Superbrain

(360 Disk Storage). CP/M1"... $3495

64K 0.D Superbrain

(700K Disk Storage). CP/MT".. $3995

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

ATARI COMPUTERS
Atari 400 (16K RAM) $ 399

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

Atari 410 RECORDER $ 89 95
Atari 810 DISK DRIVE $ 599.95

NEECO carries all avaifable ATA Rl Software and Peripherals.

PROFESSIONAL
SOFTWARE

WordPro 18K $ 29.95

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

WordPro 3* $295

WordPro 4 (80 Clm.J32K....S 375

WordPro 4- $ 450

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

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

NEECO

679 HIGHLAND AVE.

NEEDHAM. MA 02194

(617)449-1760
Telex: 951021

MON-FRI 9:00-5:00

MasterCharge and VISA Accepted
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NEECO 

MULTI-CLUSTER 
For Commodore Systems allows 3 
CPUs !E~pandable 10 8) to access a 
single Commodore Disk 
MUl TI,CLUSTER 13 CPU·51 ..... $ 995 
Each Addlhonal CPU (up 10 8) .. $ 250 

- Iia 

_1M 

Service . .. Support. . . 
Software .. . 

(K commodore 
16K B (16K RAM·40 Column) . Lim. Oly .............. . .. .. ............ 5 995 
32K B (32K RAM·40 Clm.)· Lim. Diy ............. . ............ . .. ..... 51295 
4016 (16K RAM 4.0 Basic·40 Clm.) ................................... 5 995 
4032 (32K RAM 4.0 Basic·40 Clm.) .............. . ............ . .... ... 51295 
8032 (32K RAM 4.0 Basic·80 Clm.) ................... ... ... . .. ....... 51495 
8050 Dual Disk (1 Meg Storage) .............. • •.. • .. • ...•..•.•.... ' $1795 
4040 Dual Disk (343K Storage) ...... ...... .... ... . ... . .... .. . . . .... ' 51295 
8010 IEEE Modem .... . ........................................... 5 280 
C2N Cassette Drive ............... .. •• . . •• • • •• • •• . . • .. •. ..•...... S 75 
CBM· IEEE Interface Cable ......... . . .• ..• ... •. .... . ...•...•...... S 40 
IEEE · IEEE In terface Cable .......... .. .. ... ..... .. .... ............. 5 50 
VIC 20 Home /Personal Computer ..... . ... • ..•..••.........•......... S 295 

ALTOS 
ACS BOiJO.2 64K 1M ........... .. . ...... . .. .. ....... ..... ...... 5 4500 
ACS BOiJO.15 64K 1M .. .. ................ .... .. ............ .. .. 5 5990 
ACS BOiJO.6 208K 14.5M ........... ... .............. .... ........ 510490 
ACS BOiJO.7 208K 29.OM ... . .. ............................. .. .. . 511690 
ACS BOiJO.l0 208K 10M ....... ... ... .. .. . ..... . ........ . .. . ..... 5 B500 
ACS BOiJO.l0/MTU .................. . ....... .. ........... . .... 510990 

NEC SPINWRITER PRINTERS 
EPSON PRINTERS 5530 (Parallel) ..... . ........................... .... ........ 53055 

5510 (Serial) .............................................. 53055 
MX·80 PRINTER ........ ........... .••. • • •• • • •••• ..... 5 645 
MX·80 FT .................. ....... . • ... ... •... ...... 5 745 
MX· l00 ............. • • • • • . • • •••• .• •. • •• • • • .••• ..... 5 945 
MHO ......................•.. •. . • ....•.•...•..... 5 459 

5520 (KSR·Serial) ............ ..... . ............... ..... .. . .. 53415 
Tractor Option .... .... ......................•...•... • ...... S 225 

INTERFACE CARDS 
8141 (RS·232) ...•......... . ..•...•..•.....••...... . .. 5 75 
8150 (2K Bullered RS·232) .....• •.• •• . .•.•• •• • • .• .. ..... 5 150 
B161 (IEEE 488) .............. .. .. .. ....... .. ......... 5 55 
8131 (Apple Card) ................ . ..... . ............. 5 B5 
8230 (Apple Card) ..................... .. ............. 5 25 
8220 (TRS·80 Cable) .............................. .. ... 5 35 

OIABLO 630 PRINTER 
DIABLO 630· Serial· RS·232 ............................. 52710 
Tractor Option .................... . ................. S 250 

AMDEK MONITORS INTERTEC COMPUTERS 
Video 100 12' B'W ...... .. 5 179 
Video 300 1 2~ Green .. ..... S 249 

64K Superbrain 
(360 Oisk Storage). CP/M" ' ... $3495 

Color I 13- low Res . .. .... S 449 64K 00 Superbrain 
Color II 13" High Res ...... S 999 (7ooK Disk Storage), CP/M TO' •• $3995 

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

ATARI COMPUTERS 
Alari 400 (16K RAM) ........... ............ 5 399 
Alar i 800 (32K RAM)· good thru 8/31 .......... 51080 
Atari 410 RECORDER ............... ..... ... 5 89.95 
Ata ri 810 DISK ORIVE ....... ................ 5 599.95 

NEECOcarries all available ATARI Software and Peripherals. 

APPLE 
16K APPLE II' .... .. .. S1330 
32K APPLE II' ........ 51430 
48K APPLE II' ........ 51530 
APPLE DISK w/3.3 OOS .5 650 
APPLE DRIVE Only .. . .. 5 490 
APPLE III 128K . In Siock! 
w/Monilor -

Info AnalYSlpak ..... 54740 

PROFESSIONAL 
SOFTWARE 

Word Pro 1 8K ............ S 29.95 
WordPro 3 (40 Clm.)16K .... 5 199.95 
Word Pro 3- .............. S 295 
Word Pro 4 (80 Clm.)32K .... 5 375 
Word Pro 4' .............. S 450 

JUST A SAMPLE OF THE MAllY PRODUCTS WE CARRY. CALL US FOR OUR NEW 6O-PAGE CATALOG. 
WE WILL MATCH ANY ADVERTISED PRICE ON PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS. 

NEECO 
679 HIGHLAND AVE. 
NEEDHAM. MA 02194 

(617) 449-1760 
Telex: 951021 

MON·FRI 9:00 • 5:00 

MaS lerCharge and VI SA Accepted 
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NEECO

INTRODUCES THE

CBM VIC-20

COMPUTER!

^CCommoclore
breaks the

computer

price barrier

$299.95

CBM VIC-20

PERSONAL

COMPUTER

VIC-20 SPECIFICATIONS

• 8 colors - built in

• sound generation - built in

• programmable function keys

• 5K memory expandable to 32K

• standard PETBASIC in ROM

• full-size typewriter keyboard

• graphics character set

• plug-in program/memory cartridges

• low-priced peripherals

• joystick/paddles/lightpen

• self-teaching materials

• WORKS WITH ANY HOME TELEVISION

C2N

TAPE CASSETTE
DRIVE

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

As the CBM VIC-20 is a "new' product, prices and specifications are subject to change w/o notice.

NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT

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

679 HIGHLAND AVE. Telex: 951021

NEEDHAM. MA 02194

MON-FRI 9:00 - 5:00

MasterCard and VISA Accepted
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NEECO 

INTRODUCES THE 
CBM VIC-20 
COMPUTER! 

~Commodore 
breaks the 

computer 
price barrier -

$299.95 
(r:c::arnrnodaro 

VIC-20 SPECIFICATIONS 

• 8 colors - built in 
• sound generation - built in 
• programmable func t ion keys 
• 5K memor y expandable to 32K 
• standard PETBASIC in ROM 
• full-size typewriter keyboard 
• graphics character set 
• plug-in program/memory cartridges 
• low-priced peripherals 
• joystick/paddlesllightpen 
• self-teaching materials * WORKS WITH ANY HOME TELEVISION 

CALL NEECO TODAY FOR ADDITIONAL VIC - 20 INFORMATIOfj ••• 

CBM VIC-20 
PERSONAL 
COMPUTER 

C2N 
TAPE CASSETTE 

DRIVE 

As the CBM VIC-20 is a -new· produ c t, prices and specifications are subject to change w/o 

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

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

MasterCard and VISA Accepted 
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PRINT I;A$C$D(I)

should be

PRINT I;A$;C$;D(I)

The INPUT statement is used to get informa

tion from a human operator. It can have the form

INPUT variable name, or INPUT "prompt"; vari

able name. The Atari does not let you include a

prompt as part of the INPUT statement. Instead,

PRINT the message first, and then INPUT the

data. Also, you can not INPUT directly into an

array, for example, INPUT MX(Z), as you can on a

Microsoft machine. Instead gel the value with a

temporary variable, and then assign it to the matrix

variable. So instead of typing in this Microsoft

statement:

INPUT "How many hours";HR(I)

use

PRINT "How many hours";:INPUT T:HR(I) = T

Also, both the PET and the Atari automatically

print a question mark after the prompt, while the

APPLE prompt should include the question mark

if appropriate, and the PET, Atari, or other ma

chine should delete any extraneous question marks.

The last I/O statement we'll discuss is the infamous

GET. This command is supposed to fetch a single

keystroke from the keyboard, but the manner in

which it is implemented is completely non-standard.

For example, let's say we want to get a YES/NO

response by letting the user type V or N. On the

APPLE, we would code:

130 GETA$

This statement will wait for the user to type a

key, and then A$ will contain the character that

they typed. The PET does not wait for a key to be

pressed, its GET statement just attempts to fetch a

key from the keyboard. If no key has been pressed,

A$ will be null (no character), and we must loop

until A$ actually contains a keystroke:

130 GET A$:IFA$ = "" THEN 130

Other machines use one of the above, or like

the Atari, use something far different. On the

Atari, you must first OPEN a file to the keyboard

(yes, the keyboard is treated as a peripheral device),

and then wait until a value is returned via the

GET# command. What is returned is a number,

the ASCII equivalent of the character.

100 OPEN#1,4,0,'K:"

130 GET#1,A

And instead of: IF A$ = "Y" THEN 1000, use

IFA = ASC("Y")THEN 1000.

The most incompatible aspect of computer

languages are cassette and disk input/output. Prin

ter output usually uses some variant of the PRINT

command, like LPRINT, but some computers treat

all output the same way. We'll now concentrate on

Atari and PET input/output, since they are remar

kably similar, almost to the point of compatibility.

Before any action can be performed, a file

must be "opened." This delcares the type of the

file, and its name, if applicable. For example, to

open a file to the Commodore 2040 disk, the BASIC

statement might look like this:

100 OPEN1,8,8,'0:PAYROLL,S,R"

The number one is t lie file number, used for further

access to the file. The second number is the "device

number." It tells the computer which device the

file is to be opened to.

PET Device Numbers

0 = keyboard

1 = cassette drive 1

2 = cassette drive 2

3 = screen

4 = printer

8 = disk drive

Atari Device Names

K: =keyboard

C: = cassette

S: = screen

E: = editor

P: = printer

D: = disk drive

The third number is an optional "secondary ad

dress" which gives special information to (he device.

In this case, it declares which one of eight disk

buffers are to be used. Inside the quotes, the 0

means drive zero, since the drives are numbered 0

and 1. The colon separates the number from the

file name that follows. The file name identifies the

file uniquely, and can consist of up to sixteen char

acters. After the file name is a comma, and (hen

S,R. The S stands for Sequential, which distin

guishes it from Program files and other types of

files, and the R indicates the "direction" of the

OPFN: R FOR Read, and W lor Write. Flic same

statement on the Atari would look like:

100 OPEN#1,4,0,"DI:PAYROLL"

The pound sign should be pronounced "file." The

one is the file number, just like on the PET. The

four specifies the direction of the OPFN. Whereas

R means Read on the PET, 4 means Read on the

Atari.

4 = Read

6 = Directory Read

8 = Write

12 = Read and Write

The zero corresponds to the secondary address of

the PET, and is device-specific. Here a zero is used,

as no number is needed by the disk drive. Inside

the quotes: Dl specifies on which drive the file

should be accessed. Drives can be numbered from

Dl to D4, with D by itself meaning Dl. (You can go

up to DS with the 815 ciisk drive.) The colon separ

ates the drive number from the file name. The file

name can be up to eight characters long. The first

character has to be a capital letter. The remaining

characters can be either a capital letter or a number.

There can be an optional three-letter extension

that can identify the type of file, like ADVEN.PRG,

or QUICKDRAW.OBJ. Remember the difference

in file name length — if necessary, abbreviate PET

file names for the Atari.

Above is a list of the device numbers associated

with each device for the PET. The Atari uses the

first letter of the device instead (like D: or C:). To

read or write to a file, the PET uses the 1NPL'T#
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PRINT I;A$C$D(I) 
sho uld be 

PRINT I ;A$;C$;D(I) 

The INPUT statemenL is used lO get infonna­
lion fronl a human operator. It can have th e form 
I N PUT variab le name, o r I N PUT "prumpt"; va ri­
able name. The ALari does nut le t yu u include a 
prompt as part o f the I N PUT statement. Instead, 
PRINT the message first, and then I N PUT the 
data . Alsu , you can not I N PUT directl y inLO an 
array, for examplc, INPUT MX(Z), as yo u can on a 
Microsu ftmachinc. Instead get thc va hle with a 
te mpo rary va riabl e, a nclthc n assig n it to the m at ri x 
variable . So instead o f typing in this Microsoft 
slate nle nt: 

INPUT "How many hours";HR(I) 
use 

PRINT "How many hours";:INPUT T:HR(l) =T 

Alsu, both the PET and thc Atari automaticall y 
print a question mark after the prompt, whi le the 
APPLE prumpt shuu ld include thc qucstion mark 
if appropriatc , and the PET, Atari , or o thcr ma­
chine should de lete any extraneous question marks. 
The last lIO statemCnL we'll discuss is the infamous 
GET. This com mand is supposed to fetch a single 
keystroke from thc keyboa rd, butthe manner in 
which it is implellle lHed is completely no n-standard. 
For example, le t·s say we want lO get a YES/NO 
res ponse by lelling the use r type Y or N. On the 
APPLE, we would code : 

130 GET A$ 

This statement \\fill wa it for the user La type a 
key, and then AS will comain the characte r that 
they typed. The PET does not wait for a key to be 
pressed, its GET sLatement just attempts to fetch a 
key from the keyboard . I f no key has been pressed, 
AS will be null (nu charactcr), and we must loop 
until AS aCluall), contains a keystroke : 

130 GET A$:IF A$= ,m THEN 130 

Other machines use one o f the above, or like 
the Atari, use something far different. On the 
Atari , you must first OPEN a fil e to the keyboard 
(yes , the keyboard is treated as a pe riphe ral device) , 
a nd then wait until a val ue is return ed via the 
GET# command . What is returned is a number, 
the ASCI I equivalent of the character. 

100 OPEN#I,4,0,"K:" 
130 GET#I,A 
And instead of: IF A$= "Y" THEN 1000, use 

IF A = ASC("Y") THEN 1000. 

The II/OS/ incompatible aspect of compute r 
languages arc casse lle a nd di sk inpu t/output. Prin­
ter output usuall y uses some variant of the PRI NT 
command , like LPRINT, but sume compute rs trea t 
a ll output the same way. We' ll now concentrate on 
Atari and PET inpu t/o utput, since they arc re mar­
kabl y similar, almost to the point o f compatibility. 

Before an y action can be performcd , a file 
must be "opened." This de1cares the type of the 

fil e, and its name, if applicable . Fo r example, to 
open a fil e lO the Commodure 2040 disk, the BASI C 
statement might look like this: 

tOO OPENI ,8,8," 0:PAYROLL,S,R" 

The n umber one is th e fil e n umber. used for fu rt her 
access tu the file . The second numbe r is the "device 
number." ftte lls the computer which dev ice Ihe 
fil e is to be opened to. 

PET Device Numbers 
0= keyboard 
I ;;;; cassette drive I 
2 = cassette drive 2 
3 = screen 
4 = printer 
8 = disk drive 

Atari Device Names 
K: = keyboard 
C:;;;; cassctlc 
S:::::; screen 
E: =editor 
P: =printer 
D: ==disk drive 

The third numbe r is an opti ona l "secondary ad­
dress" which gives special inf"urmatiulll.u t.he device. 
In th is case , it declares wh ich one of eight disk 
bufl"crs are to be used. Inside the quotes, Ihe () 
meallS dri ve zero , since the dri ves arc llulllbered 0 
and I. The colon sepa rates the nUlllbe r fro II I the 
fil e name that follu,,'s. The file name ide nti lies the 
fil e un iquely, a nd Gill consist of up to sixleen char­
acters. After the fil e fl ame is a comma, and then 
S,R. Thc S stands li, r Sequentia l, which distin ­
~lIi s h es it from Pro!:iralll fil es and uther I ypes of 
!tIes. alld the R Inchca tes the "di reCi ion " o f I he 
OPE N: R FOR Read , and 'oN for ""rite. The same 
statement un the Atari wou ld look like: 

tOO OPEN#I,4,0," DI:PAYROLL" 

The pound sign should be pronounced "fil e:' The 
o ne is the fi le numbe r, just like o n the PET. The 
four specifies thc directi on of the OPEN . Whereas 
R means Read on the PET, 4 means Read un the 
Alari. 

4=Read 
6 = Directory Read 
8=Write 

12 = Read and Write 

The ze ro corresponds to the secondary address uf 
the PET, a nd is d ev ice-specific. Here a ze ro is used , 
as no numbe r is need ed by the disk dri vc. Inside 
the quotes: 0 I specifies on which drive the fil e 
should be accessed . Drives can be numbered from 
OllO 04 , with 0 by itself meaning 01. (You can go 
up to 08 with the 8 15 disk drive.) The colon separ­
ates the drive number fro m the fil e na me. The fil e 
name can be up to e ight characters long. T he first 
character has to be a capitalleller. T he remaining 
charact.ers can be eithe r a capital le tte r o r a number. 
T he re can be an o ptionalthree-Ieu er ex te nsion 
that can iclelllify the Iype of fil e. like AOVEN.PRG, 
or QU IC KORAW.OBj. Remember the difrcrence 
in file name len gth - if necessar)", abbreviate PET 
fil e names for the Atari. 

Above is a list of the d cvice numbe rs associated 
with cach dev ice for t.h e PET. The Atari uses the 
firstleller of the dev ice instead (like 0: or C:). To 
read or write to a fil e. the PET uses the IN PUT# 
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JINSAM™Opens The Desk Top

Computer Doors To

Easy Application Data Management

"Your data is in good

hands with the data

manager from Jini

Micro-Systems, Inc.

JINSAM is a fast and

extremely flexible data

manager."

Robert Baker

Kilobaud Microcomputing

"So far, JINSAM appears

to do everything my

Hewlett-Packard data

base does. My HP system

cost $6000 and JINSAM

is easier to use."

Ed Presnal

Marketing Manager

Phoenix Distributing

"We've printed over

30,000 labels with

JINSAM. We no longer

have an outside contract.

My principal is so

pleased that he's given

us three more PET's and

the Mother's and

Father's Club (PTA) has

donated a new printer

with the money we've

saved. We're now also

using JINSAM for

fundraising and accurate

records for recruitment

target areas."

George Morstatt

Mt. St. Michael's H.S.

New York City

JINI MICRO SYSTEMS, INC.
Box 274-C8, Riverdale, NY 10463, Telephone (212) 796-6200

Cdmmodore Approved Software Open ,2;Oo Noon-4:00 P.M. Approved (or use with WordPro'" 3.3+ .4.4 +

WordPro is a trademark of Professional Software, Inc

LABEL), Y (LABEL,X) LABEL + INDX-1

6502 Assembler/Editor

APPLE
ATARI

SYM

Before you buy that off-brand Assembler/Text Editor, note that EHS is the only company that provides a

line of compatible ASM/TED's for the PET/APPLE/ATARI/SYM/KIM and other microcomputers.

When you make the transition from one of these 6502-based microcomputers to another, you no longer

have to relearn peculiar Syntax's, pseudo ops, and commands. Not only that, EHS ASM/TED's are the
only resident 6502 Macro Assemblers availiable and they have been available for several years. Thus you

can be sure they work. Our ASM/TED's may cost a little more but do the others provide these powerful

features: Macros, Conditional Assembly, String Search and Replace, or even up to 31 characters per label?

I Before you spend your money on that other ASM/TED, write for our free detailed spec sheet.

MACRO ASM/TED

• For APPLE/ATARI/PET/SYM/KIM

• Other than our MAE, no other assembler

is as powerful.

• Macros/Conditional Assembly.

• Extensive text editing features

• Long Labels

• Designed for Cassette-based systems.

S49.95

MAE ASM/TED

4

' For APPLE/ATARI/PET

1 The most powerful ASM/TED

1 Macros/Conditional and Interactive Assembly

1 Extensive text editing features

► Long Labels

> Control files

• Designed for Disk-based Systems.

$169.95

EASTERN HOUSE SOFTWARE
3239 Linda Drive PHONE ORDERS

Winston-Salem, N. C. 27106 USA (919)924-2889

(Dealer Inquiries Invited) (919} 748-8446

.EN .BY .OS .BA
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and PRINT# commands. They have the form:

INPUT#1,A$ or INPUT#1,A$,E,B$

PRINT#I,"HELLO"orPRINT#l,A$;CHR$(13);E;

CHRS(13);B$;CHR$(13);

The PRINT# command must place carriage re

turns (CHR$(13)) between each item to be printed

on the same line. The INPl'T# statement can

either read the variables singly, or as a list. The

comma immediately after the # sign is mandatory,

and does not perform the usual skipping function.

Atari also uses the INPUT* and PRINT#

commands:

INPUT#1,A$ or INPUT#1,A$,E,B$

PRINT#l;A$orPRINT#l:A$;CHR$(155);E;CHR$

(I55);BS

The IN PL' I # command is identical, but notice

that the Atari has a semicolon after PRINT#. A

comma would cause the usual skipping, wastefully

writing spaces to the disk. Also, Atari's ASCII I

value for the carriage return is 155, not 13. Atari

has two other commands: PL*T# and GET#.

PUT# will write a single byte to the output device.

What it sends is the ASCII value of the character to

be written, e.g. PUT#1,155. GET# behaves as

explained earlier (GET from the keyboard). Il gets

an ASCII byte, usually generated by PUT#. The

PETwouldusePRINT#l,CHR$(A);to_"PUT'a

byte, and GET# 1 ,A$ to GET a byte.

The CLOSE statement wraps it up. On the

PET use CLOSE I, on the Atari, GLOSE#1. The

file is now closed, and (he file number can be re-used

for other files.

Another incompatibility is screen formatting.

Atari lacks a TAB command. On the PET or AP

PLE, PRINT TAB(10);"X" will print an X at the

tenth character position of the screen. Il is most

useful when the argument of the TAB is a variable

or computed value, like PRINT TAB((40-

LEN(L$))/2);LS, which will center the string L$ on

a forty-column screen. The APPLE also has VTAB

x which skips x lines down from the top of the

screen to provide vertical positioning, and I [TAB

x which is like PRINT TAB(x);. Atari combines the

two into the POSITION command, which will

place the cursor at any (X,V) location on the screen

(e.g. POSITION 10,2). So if you know the vertical

position where you're printing, POSITION

1O,Y:PR1NT"X" will do the same thing as the

Microsoft TAB. If you don't know what line the

cursor's on. just use POSITION 1O.PEEK(84).

Memory location 84 keeps track of the vertical

position of the cursor. Alternatively, you could

modify the horizontal position of the cursor without

changing the vertical with POKE <S.r>,10.

Most 6502 BASICs don't provide PRINT

USING, so I won't go into that, bul you tan use

|im Buiicrfie]d's "Simulated PRINT USING"

(COMPUTE! #9) or "Formatted Output for Atari

BASIC" (COMPUTE! #10). Incidentally, if you want

to simulate PRINT #1 ;TAB(30);N$ on your Atari

printer, just send out thirty spaces, and then the

string, e.g. FOR 1= 1 TO 30:PUT#l,32:NEXT

I:PRINT#I;NS.

Almost all programs clear the screen at times.

The PET uses the PRINT command to print a

special character that causes the screen to clear. It

looks like a reverse-field heart in program listings.

The Atari also can print a special clear screen

character, or use the command GRAPHICS 0 to

do the same thing. The APPLE uses a machine

language ROM routine to do the job: CALL -936.

We'll now go on to the most difficult conversion

— strings. Til use the PET as the Microsoft com

puter reference (because it's such a small word!),

but the comments apply to Microsoft BASIC in

general. {Apple. OSI, and SBC BASIC, loo).

Almost all computers permit you to use and

manipulate strings, but the method and efficiency

of this string-handling differs widely (wildly?). A

siring is a sequence of characters, like pearls on a

necklace. Get it! Strung together. Both the PET

and the Atari permit you to use strings easily.

When you want to use a string on the PET, the

suing is always available — it's just another variable

type. You can have any number of strings. The

limitation is that the length of the siring cannot

exceed 255 characters. This freedom with strings

results in their being used carelessly and abundantly

in many programs. This can waste memory and

cause the dreaded "garbage collection" delay. The

Atari, on the other hand, requires that you declare

each string and its length at the startofthe program.

It sets aside a block of memory for that string, so

the memory that the string uses is allocated even

before a string is tilled. The command used is

DIM, since it is similar to DIMensioningan array.

DIM A$(20) will permit the string A$ lobe used,

but only 20 characters can be accessed. Tor your

conversion, make note of each string used in the

PET program. 'Then write a series of DIM state

ments al the start of the program. What length

should you use? Since the PET permits up to 255

characters, 255 would be a conservvative number,

bin il is not conservative of memory. Eighty char

acters would seem to be sufficient for most strings.

since that's the most that can be entered via the

IN Pin statement. If you can discover the maxi

mum string length, use that. If K$ is only used to

gel a YES or NO answer, DIM K$( I) will only

permit K$ to be one character long, so that if the

user types in YES, K$ = "Y". conveniently enough.

Siring manipulation poses another problem. It

might be used to pull the slashes out of a date like

8/25/81, or to reverse the order of a person's name

from JOHN DOE to DOE,JOHN. What Til do

now to show some specific examples of converting

statements from PET BASIC to Atari BASIC. The

reverse can be inferred.
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and PRINT# commands. The)' ha ve the forlll : 
INPUTHI ,A$ or INPUTHI ,A$,E,B$ 
PRINTH I ,"HELLO" or PRINTH I ,A$;CHR$( 13);E; 

CHR$(13);B$ ;CHR$(13); 

The PR I NT# command IllUSl place carriage rc­
LUrns (CH RS( 13» between each ilell1 10 be primcd 
on Ihe sa me line. T hc I N PUT# Sialemem ca n 
eilh e r read Ihe variables sin gl)" o r as a lis!. The 
comma immediate l), after the # s ig n is mandatory . 
and d oes nOl p e rforlll Ihc u sual skippin g funCl ion. 
Alari a lso uses th c I N PUT# a nd PR I NT# 
command s: 

INPUTHI ,A$ or INPUTH I,A$,E,B$ 
PRINTHI;A$ or PRINTHI;A$;C HR$(155);E;CHRS 

(I55);B$ 

T hc I NPUT# command is ide nlica l. bUlnol icc 
thallhc Alari h as a sc mi colo n aflcr PR INT# . A 
comma would ca usc Ihe usual sk ipping, waslcfull y 
wrilin g spaces LO th e disk. A lso, Alari 's ASC II 
va lue for the carri age return is 155. not 13. A tari 
has 111'0 olhc r comma nds: PUT# and (;ET#. 
PUT# will wrilc a singlc b)' tc 10 Ihc o ui p ul dcv ice . 
Whal il sends is Ihc ASC I I va lu c of the ch"raClcr 10 
be wriLLen , e .g. I' T # 1, 155. GET# behaves as 
explained earlier (GET from Ihe ke),boa rd ). II gels 
an ASCI I b)'lc, u sua ll ), gc nc ralcd b), PUT# . T hc 
PET would u se PRI NT# I ,CH R$(A); 10 " PUT' a 
b)' lc, a nd GET# I ,AS \0 GET a b), tc. 

T he CLOSE stalcme lll wraps il up . On Ihe 
PET use CLOSE I , on Ihc Alari. C LOSE# I. T he 
lil e is now closed, ,, "d lh c lilc nUlllbe r ca ll be rc- uscd 
for other fil es. 

Another incompatibility is screen formattin g. 
Alari lacks a TAB cOlllmand . On the PET o r A P­
PLE, PR I NT TA B( I O);" X" will prim a n X al Ihc 
tenth character position o f"th e scr een . It is most 
use ful whe n th e argu lIlent of tht: -rAB is a va riable 
o r com puted va lu c , likc PRI NT TA B«40-
LEN (L$»/2); LS, which will cemcr the Siring L$ o n 
a fon),-co lumn scrcen. T he APPl.E a lso has VTA B 
x which sk ips x lines down fro1ll the lOp url he 
screen to provid e.: ve rti cal posit.ioning, and H TA H 
x which is li ke J'RI NT TAB(x);. Atari co mbill cs Ih e 
lWO into Ihe POSITION com lll a nd , ",hich will 
place th e cursor at all)1 (x , ~/~ location Oil the sCI.-ccn 

(e.g. POS ITIO N 10.2). So If ),0 11 kilO'" the vc rt ICa l 
posilion where )'ou 're priming, POS IT ION 
10, Y: PRI NT "X" will d o I.he sa lll e lhing as I hc 
Microsofl TAB . I I' )'OU don 't know wh" llinc Ihe 
cursor's on.jusl usc POSITI ON I n ,l'eEK (R'I). 
M e nl O!")' iOGlLioll H4 keeps track of' the ve r tical 
positiol1 of th e cu rsor. A lt ernati vel y. you could 
mod i I"y th e hori Z() lI La 1 posit iOIl or t he ell rsor w ililoll t 

cha ng ing the vertica l wilh POKE R5, I n . 
Mosl6502 BASICs d on'l provide PRI i\T 

US I N(~ . sO I WO Il ' t go ill to th at. bu t YO LI ca n lI SC 

.lim llllLLc rfi eld 's "S illlulalcd PRI NT USI N(;" . 
(COMPUTE! #9) or ''Formaucd OUlplil lor Ala l"l 
BASIC" (COMPUTE! # 10). Ilicidc lila ll y, if )'o" wa ,,1 

10 silTl ulale PR I NT # I ;1' A B(3 0); N$ 0 " )'ou r Ala ri 
prinlcr,jusL send o lil lh iny spaces, an d th c ll the 
slring, e.g. FOR I = I TO 30: PUT# I ,32: eXT 
I :PR INT#I ;N$. 

A lm ost all programs cl ea r the screen al l imes. 
The PET lI ses Ihe PR I NT cOtnlllancllO prim a 
specia l character then ca uses th e screen to clear. It 
looks like a revc rse-field hearL in progralll li sl ings. 
T he Ala ri also can print a special clear so-ce ll 
ch a racte l" , or use th e comm'lIld GRAPHI CS 010 
do th e same Ihing. T he A PPLE L1 ses a "",chin e 
language ROM I"OlIl ine 10 do th e job: CA LL -936. 

We'll now go on to th e ITl OS l difficu lt cOIl\'ers iu ll 
- strings. I'll use th e PET as Ihe ~Iicrosoft com­
pUler re fe re n ce (beca use it's sLi ch a small word !). 
bUI Ihc comlll e nl s appl )' 10 ~!icl"Osofl BASIC ill 
ge ne ra l. (App lc, OS I, a nd S He BAS Ic:. 1(0). 

A imosl a ll computcl 's pc rmit )'O U 10 li se a nd 
manipulate strings, but the me thod and e ffic iency 
or lhis sll'ing- ha nd ling difrcrs widel y (wil d I)'?) . A 
strin g is a sequ e ll ce or characte rs. li ke pea rls Oil a 
neck lace. Gel iL! Sirullg LOge I hc r . BOI h I he PET 
alld Ihe ALari pcrlllil )'ou to usc strin gs easi l)'. 
\Nhc n you wa nt La usc a su"ing un the PET. the 
stril1g is always avai lable - il"Sj uSl anoLllCr \"ariablc 
1)lpC . You ca n have any Illllllbc rof strill g-s. The 
lillliLaliull is lhallhc length of th e strill g G IIII IOI 
exceed 255 c haracte rs. T his freedo lll wi t h stri ngs 
resu lts in the ir be in g L1sed t:areless ly and abu lldand y 
in Illany programs. This ca n waste melllory and 
ca use the dreaded "ga rbagc colleClion" dela ), . The 
Alari , on Ihe o th e r hand, requ ires Ihat )OU declare 
eac h Siring and its le ngl h atlhc starl of I he progra lll . 
II se ls aside a block o f m c m o r), for lha l sl rill g. so 
th e me mory lhat th e string uses is a llocate d even 
before a su"ing is filled. The cOlllmalld Ll sed is 
DI~I , sincc il is silll ilarlO DI~l ell s i on in g '"' arra), . 
DI M A$(20) wi ll pc rlllillhc slring AS 10 be uscd , 
but o nl y 20 characters can be accessed. For yo ur 
cOIl\"ersion , make note o r each su-j ng lI sed ill I he 
PET program. T he il wril e a se ries or III ~ I slale­
IllCllt S at I he Sl.a rt or lh e program . \N hat leng! h 
should you li se? S in ce lh e PF.T pe rmit s lip to 255 
characters, 255 wo uld he a conser\'val ivc number, 
but it is not conservative of m elllo r ),. Eight )' chat'­
a(lers wou ld sec III 10 be suffi cient for IIIOSI strings. 
si ll ce th at's the Jl10Sllhal G ill be en tered v ia th e 
I N PU T sta tc llI CllI . I r you ca n d iscover the ma x i­
I11UIll strin g le ng th , lIsc lha l . Ir K~ isolll y II sed to 

gel a YES or NO all swer. DIM KS( I) will ( 111 )' 
permit K$ to be o ll e c harac te r IOllg . so tlial if the 
USCI' t. ypes ill YES. K . = "Y", cOIln.:nic llil y e llo ug h . 
SlI'in g manipulatioll poses another proble m . It 
mi g hl be used 10 plllll hc s las hes 011 1 of a dalc li ke 
8/2;)/8 1, or to reverse th e order or a person's nam C' 
from.lOH N DOE 10 DOE, .I 0 J-J i\. W h al J"1l do 
1I0W to show some specifi c examp les or convening 
stal e lllClllS frOlIl PET BAS IC 10 AI"r i BAS IC:. T h e 
reverse ca n be in f'crrcd . 
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MICRO MINI COMPUTER WORLD
74 Robinwood Ave.

Columbus. Ohio 43213

(614) 235-5813 or 235-6058

PRESENTS

BUSINESS ENHANCEMENTS

COMPUSERVICE BUSINESS SOFTWARE

(or

COMMODORE AND APPLE COMPUTER SYSTEMS

B.E.C. #3000 Series

Genera! Ledger

Accounts Receivable

Payroll

Inventory

Mail List

Job Cost

Accounts Receivables

with Order Enlry

ROM Control Chip required with CBM System

B.E.C. #4000 Series NEW lor 8032/8050

(Apple II & CBM 2001/8032/2040)

(Apple II &CBM 2001/8032/2040)

(Apple II & CBM 2001/8032/2040)

(Apple II & CBM 2001/8032/2040)

{Apple II & CBM 2001/8032/2040)

(Apple II &CBM 2001/8032/2040)

(CBM 2001/8032/2040)

General Ledger

Accounts Receivables

with Order Entry

Accounts Payable

Payroll

Inventory

Mail List

Job Costing

(CBM 8032/8050)

(CBM 8032/8050)

(CBM 8032/8050)

(CBM 8032/8050)

(CBM 8032/8050)

(C8M 8032/8050)

(CBM 8032/8050)

ROM Control Chip required with CBM System

S150.00

S150.00

$150.00

$150.00

$150.00

$150.00

S220.00

$ 70.00

$175 00

$220.00

$175.00

$175.00

$150.00

$175.00

$150.00

S 70.00

Special Oder, buy any two (2) of the above packages and receive a 10% dis

count off suggested retail. Oiler expires 1 July. 1981.

Send tor documentation package lor S20. apply this amount towards your lirst

purchase or return documentation in re-saleable condition lor complete refund.

CALL Or WRITE tor MMCWI's FREE CATALOG of computer products.

B EC. Software is Distributed in Ihe East by MICRO MINI COMPUTER

WORLD INC

Dealer Inquiries Invited

Introducing

THE DOUGLAS POINT OF SALE SYSTEM

The DOUGLAS POINT OF SALE SYSTEM is a data processing system operating

on the Commodore Business Machines 8032 or 2001 (with BASIC 4.0 ROM's

installed), and Ihe 8050 megabyte disk computing equipment. Ttie standard

business keyboard is required The system integrates retail sales facilities and

activities with the merchanlile inventory to provide a complete "point-of-sale"

data processing syslem for ihe retail Irade establishment.

The DOUGLAS POINT OF SALE SYSTEM supports:

• Major requirements ol the retail sale transaction;

Normal out-of-inventory sales.

Non-inveniory sales such as installation fees.

Customer returns.

Down payments in cash or in used equipment.

Cash and credit transactions.

Provision for lax exempt customers.

Control of loaned inventory items.

Sales tax computations for sales and returns.

Printed receipts with company name and receipt number.

Capability lo add personalized notes on each receipt.

Integration of sales activity with inventory:

Automatic adjustment to inventory at time of sale.

Customer returns posted back to inventory at lime of sale.

Stock replenishment determined at time of sale.

Complete sales history captured during each sale.

Automated processing of

Mail lists ol customer and distributor addresses.

Major item customer inventory.

Trade-in acceptance data for used inventory report.

The inventory receiving process and associated reports.

Service and maintenance contracls.

Daily sales activity report.

File purge and system backup.

Password security for unattended computer.

Pricing and addressing labels.

DISTRIBUTED BY:

SUGGESTED RETAIL S750.0O

CALL OR SEND FOR

MMCWI CATALOG

DEALER INQUIRIES INVITED
74 ROBINWOOD AVE. COLUMBUS.OHIO 43213

(814) 23S-S813 (614) 235-6051

MICRO MINI COMPUTER WORLD
74 Robinwood Ave. Columbus, Ohio 43213

(614) 235-5813 or 235-6058

PRESENTS

THE INTEGRATED COMPUTER TECHNOLOGIES

Prioress-44 Internal Motherboard:

The ICT P-44 is a 44 pin internal motherboard that facilitates expansion ol your

PET/CBM within the PET enclosure The Prioress-44 is fully shielded on its under

side by a massive ground plane. The connectors utilize any slandard 44 pin edge

card (many styles are available Irom Radio Shack) The following signals comprise

Ihe P-44 bus:

• +9v, -9v. + 16v,GND,IRO.RES.NMI.RDY.B02.

• BA0-BA15.BD0-BD7.BR/W.BW/R.SEL8.SEL9.SELA.SEL8.
• DIAGNOSTIC SENSE.SYNC and 3 User definable.

The Prioress-44 is currently available for the

new 2000 and 4000 series, and is under

development lor the 8000 series.

All ICT cards utilize Ihe Pnoress-44 bus.

Price. Prioress-44 with one connector S79.00

Pnoress-44 with six connectors . 95 00
Each additional connector 4.00

(specify when ordering}

The ICT Programmable Character Generator:

The ICT Programmable Character Generator is

a 2K RAM replacement for Ihe PET/CBM

Character Generator ROM The device allows
Ihe user to reprcgram any or all of the 256

slandard PET screen characters. The PCG also

lunclions as 2K oytes of RAM in the

S9000-SBFFF address range.

Uses ot the ICT PCG:

a) Foreign character sels.

b) Math. Engineering and special notahons.

cj Music notation.

d) Flow control and modeling.

e) Schematic and logic symbols.

f) Character oriented game symbols.

g) Architectural Drawings.

h]320Hx200V BIT GRAPHICS

i) ...many, many more.

utilize the graphics system with extreme ease. Sollware is provided on 3040 format

diskette and includes:

a) 7 complete 2K character sets (Russian. Ka!akana + ).

b) Predefined graphics (including ihe Real-time rotating cube),

cj Development Tools including,
Charenlry - used lo program characters in an 8x8 matrix.

Draw - a program that allows drawing in a 320x200 area.

Plot - Iwo versions, x.y plotting in ihe 320x200 matrix. A fast assembler

version and a readable BASIC version.

Screen Dump ■ an assembler program to dump the EXACT screen contents

to a Commodore 2022 printer.

Price: PCG with 2040 diskette and manual $240.00

Manual alone 7.50

The ICT HexHOM:

A six sockei programmable ROM board Any three of the sockets may be pro

grammed to become ROMs at S9000. S9B00. SAO00. SA800. SBOOO and/or SB800.

A simple BASIC POKE equates any socket lo any of the above addresses.

Price: HexROM and manual $110.00

DumR0M(6 sockets at fixed addresses) 69.00

The ICT EPROMer:

The EPROMer will READ/PROGRAM/VERIFY the following EPROMs:

2758. 2716. 2732 (24 pin EPROMs) and

2764. 27128 (28 pin EPROMs).

To a maximum of 35 pin I/O (5V).

The software (written in assembler) will support the above EPROM types and also

allow the user lo define any new EPROM configurations (5V Vcc. 25V Vpp)

Price: EPROMer soltware and manual $180 00

ICT Products distributed by Micro Mini Compuler world Inc.

"'* Special introduclory oiler *"*

10% off all suggested retail prices

(offer expires July 1.1981) DEALER INQUIRIES INVITED

The PCG has an emply socket for the original PET/CBM ROM. Wilh Ihe provided
external switch, RAM or ROM may be selected.

ICT provides over 128K of software and data, allowing Ihe user lo immedialely

rpturp Integrated

1[ If Computer
cLScjU Technologies
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MICRO MINI COMPUTER WORLD 
74 Robfnwood Ave. 

Columbus. Ohio 43213 
(614) 235·5813 or 235·6058 

PRESENTS 
BUSINESS ENHANCEMENTS 

COMPUSERVICE BUSINESS SOFTWARE 
lor 

COMMODORE AND APPLE COMPUTER SYSTEMS 

a.E.C .• 3000 Series 
General ledger 
AccounlS Receivable 
Payroll 
Invenlory 
Mail lisl 
Job Cost 
ACCOllnlS Receivables 

with Order Enlry 

(Apple II & CBM 2001/803212040) 
(Apple II 8. CBM 2001/803212040) 
(Apple II 8. CBM 20011803212040) 
(Apple II & CBM 2001/803212040) 
(Apple II 8. CBM 2001/803212040) 
(Apple II 8. CBM 20011803212040) 
(CaM 2001/803212040) 

ROM Conlrol Chip required with CBM Syslem 

a.E.C. '4000 Series NEW lor 803218050 
General ledger (CBM 803218050) 
Accoums Receivables (C8M 803218050) 

with Order Entry 
Accoun1s Payable (CaM 803218050) 
Payroll (CaM 803218050) 
Inventory (C8M 803218050) 
Mail lisl (CBM 803218050) 
Job Cosling (CBM 803218050) 
ROM Control Chip required with CBM System 

S150.OO 
$150.00 
$150.00 
$150.00 
$150.00 
$150.00 
$210.00 

$ 70 .00 

$175.00 
$220.00 

$175.00 
$175.00 
$150.00 
$t75.00 
$150.00 
$ 70.00 

Special Oller. buy any two (2) of Ihe above packages and receive a 10% dis· 
cOUn! 011 suggested relail. Oller expires 1 July. 1981. 
Send lor documentation package for $20. apply this amoun! IOwards your lirs! 
purchase or return documentation in re·saleable condition lor complete re fund. 
CALL or WRITE for MMCWl's FREE CATALOG 01 computer producls. 
B.E.C. SoHware is Dislribuled In the Easl by MICRO MINI COMPUTER 
WORLD INC. 

Dealer Inquiries Invited 

Introducing 
THE DOUGLAS POINT OF SALE SYSTEM 

The OOUGLAS POINT OF SALE SYSTEM Is a data processing system operaling 
on the Commodore Business Machines 8032 or 2001 (with BASIC 4.0 ROM's 
installed). and the 8050 megabyte disk compuling equipment. The standard 
business keyboard is required . The system inlegrates retail sales facilities and 
activities with the merchanJite inventory 10 provide a complete "point·ol·sale" 
dala processing system lor Ihe rei ail trade establishment. 
The OOUGLAS POINT OF SALE SYSTEM suppor1s: 

Major requiremenls 01 the retail sale transaclion: 
• Normal oul·ol·inventory sates. 
• Non·inventory sales such as installation fees. 
• Customer returns. 
• Down paymenls in cash or in used equipmenl. 
• Cash and credi l transactions. 
• Provision lor tax. exempt cuslomers . 
• Control 01 loaned inventory items. 

Sales lax computalions lor sales and retums . 
• Printed receipts wilh company name and receipt number. 
• Capability 10 add personalized notes on each receipt. 
Inlegralion 01 sales activity with inventory: 

AUlOmatic adiustment to inventory at time of sale. 
Customer returns posted back 10 inventory at time 01 sale. 
Stock replenishment determined at time of sale. 
Complete sales history caplured during each sale. 

Automated processing 01: 
Mall lists of customer and dislributor addresses. 
MaJOr Uem customer inventory . 
Trade·in acceptance data lor used inventory repon. 
The inventory receiving process and associaled reports . 
Service and maintenance contracts. 
Daily sales activity report. 
File purge and syslem backup. 
Password security [or unallended computer . 
Pricing and addressing labels. 

SUGGESTED RETAIL 5750.00 

CALL OR SEND FOR 
MMCWI CATALOG 

DEALER INOUIRIES INVITED U ROBINWOOO AV£. COLUMBUS.OHIO 43213 
('14) ~5113 t'14) 23S-6051 

MICRO MINI COMPUTER WORLD 
74 Robinwood Ave. Columbus, Ohio 43213 

(614) 235-5813 or 235-6058 
PRESENTS 

THE INTEGRATED COMPUTER TECHNOLOGIES 

Prioress·44 Internal Motherboard: 
The ICT P·44 is a 44 pin iAlernal mOlherboard that lacilitates expansion 01 your 
PET I CBM within the PET enclosure. The Prioress·44 is fully shielded on its under · 
side by a massive ground plane . The connectors ulihze any standard 44 pin edge 
card (many styles are available from Radio Shack). The fo llOWing Signals comprise 
the P·44 bus : 

+gv. -gv. + 16v.GND.IRO.RES .NMI.ROY .B02. 
BAO· BA t 5.BOO·B07 .BR/ W .BW/ R.SEL8 .SEL9.SELA,SELB. 
DIAGNOSTIC SENSE. SYNC and 3 User delinable . 

The Prioress·44 is CUllently available lor the 
new 2000 and 4000 series . and is under 
development lor the 8000 series. 
All leT cards utilize the Prioress-44 bus . 
Price: PrioreSS'44 wilh one connector . $79 .00 

PrioresS'44 with six connectors.. 95.00 
Each additional connector ... 4.00 

(specify when ordellng) 

The ICT Programmable Characl er Generator: 
The ICT Programmable Character Generator IS 
a 2K RAM replacement lor the PET I CBM 
Character Generator ROM . The deVice allows 
Ihe user to reprogram any or all 01 the 256 
standard PET screen Characters . The PCG also 
lunctions as 2K bytes of RAM in the 
$9000·$BFFF address range . 

Uses of Ihe ICT PeG: 
a) Foreign character sets. 
b) Malh . Engineering and special notation s. 
c) Music nOlation. 
d) Flow conlrol and modeling. 

e) SchematiC and logic symools. h)320H~200V BIT GRAPH ICS . 
t) Character oriented game symbols. i) ... many. many more . 
g) Archileclural Drawings. 

The PCG has an emply sockel lor the original PET /CBM ROM . Wilh Ihe provided 
external SWitch . RAM or ROM may be selected . 
ICT prOVides over 128K of sollware and dala . allowing [he user 10 Immediately 

ut ihze the graphics system with extreme ease . Sol1ware is provided on 2040 format 
dlskelle and Includes: 

a) 7 complete 2K characler sels (Russian . Katakana +) . 
bl Predelined graphics (including tile Real'lime rOlaling cube). 
c) Development Tools includrng: 

CMrentry . used [0 program characters in an 8x8 matrix. 
Draw · a program that allows drawing in a 320x200 area . 
Plot· two versions . x.y plotting in Ihe 320~200 malrix . A fasl assembler 

version and a readable BASIC version . 
Screen Dump· an assembler program to dump the EXACT screen conlents 

10 a Commodore 2022 prinler . 
Price : PCG with 2040 diskette and manual .5240.00 

Manual alone 7.50 
The ICT He~ROM : 
A SIX sockel programmable ROM board . Any three of the sockels may be pro· 
grammed [0 become ROMs at 59000 . $9800. SAOOO. SA800, $BOOO and l or $B800. 
A Simple BASIC POKE eQuales any socket to any ollhe above addresses . 
Price: HexROM and manual . 

DumROM (6 sockelS al frxed addresses) 
The ICT EPROMer : 
The EPROMer Will READ/ PROGRAM/ VERIFY the following EPROMs: 

2758. 2716, 2732 (24 pin EPROMs) and 
2764 . 27128 (28 pin EPROMs) . 

To a maximum of 36 pin I/O (5V) . 

. St 10.00 
.69.00 

The sollware (written in assembler ) will suppor! Ihe above EPROM types and also 
allow Ihe user 10 defrne any new EPROM configurallOns (5V Vcc. 25V VpP ). 
Price . EPROMer. soflware and manual $180.00 
ICT Products dlstribuled by Micro Mini Compuler wor ld Inc. 

• • • Special introductory oller ••• 
10% 011 all suggesled retail prices 

(ollef e~pires JulV 1. 1981) DEALER INOUIRIES IN VITEO 

Inlegraleo 
Compuler 
Technologies 
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Microsoft

M$ = MID$(L$,I,I)

R$ = MID$(NAME$,Z)

F$ = LEFT$(NAME$,Z)

LN$ ■ RIGHT$(DATE$,2)

Atari

M$ =

R$ = NAME$(Z)

N$ = NAMES(1,Z)

LN$ = DATE$(LEN(DATE$)-2)

B$ = (LEN(B$)+1) = N$

B$ = A$:B$(LEN(B$)+ 1 =C$

If you own an Atari, review the string documenta

tion in the Atari BASIC Reference Manual. It will

help a lot. Space does not permit a thorough dis

cussion of suing handling here.

Next, we'll briefly go into string-array simula
tion. You may want lo refer to my article, "String

Arrays in Atari BASIC" (COMPUTE! # 11). Microsoft

BASIC permits you to use string arrays. An array

is much like a list; it lets you refer to a sequence of

numbers by using a single variable name, using an

index to specify the position of the number in the

array. A string array is similar, but is a list of strings.

For example, in a game of chance, you might want

to have two lists — the names of the players of the

game, and their current cash amount. You might

use the statement:

PRINT "PLAYER #";I;NAME$(I);" HAS $";

CASH(I);"LEFT."

to print each player's name and Ins booty. If you

remember the Atari BASIC string syntax, you'll

realize the above statement can't work, because

NAME$(I) will return all the characters after and

including the Ith position of the single string

NAME$. This syntax prevents normal string array

notation. Instead, you need to partition a single

large string into many different substrings. Each

substring contains the contents of each "name" in

the list. To access each substring, just specify the

stalling and ending positions of the substring

within the main string. For example, if you reserved

ten-character names for all the players,

NAME$(1.10) would return the name of player

one. In order to use it with variables, you need a

general purpose formula:

NM$ = NAME$((I-l)*10+ 1,1*10)

This will return the I'th name in the list. To assign

a name to the array, just reverse the statement:

NAME$<(I-l)*10+ l,I*10) = NM$

In your use, change the ten to the maximum

permitted length of each substring. Determine this

as previously discussed, and change the DIM state

ment from something like:

35 DIM ARK$(20)

to

35 DIM ARK$<20*50)

where fifty-character substrings are allowed. This

won't solve all your problems, however. Neither

RUN nor (!LR will clear out the contents of the

string, so you will have to do this before storing a

new value, or use the techniques discussed in "String

Arrays in Atari BASIC" (using a numeric array to

keep track of the length of each substring, and

only printing the specified number of characters).

If a program uses a lot of string arrays, your

job will be arduous, but perhaps worth the trouble.

(If you come across a three-dimensional siring

array — I once did — just give up!)

We'll finish up by going back on some

mathematical incongruencies. Atari has dual-mode

trigonometry — it can either interpret all arguments

and return all results in either DEGrees or RADians.

Microsoft BASIC treats all functions in radians,

but can be changed lo give degree results. If the

Atari program is in the RAD mode, no changes are

required, but if it has a preceding DEG statement,

the following statement has to be multiplied limes

every argument: function (A*PI/I8O), where A is

the argument, and PI has been defined as

3.1415927 or its equivalent. So Y = INT( 150*SIN

(ANG)) becomes: Y=INT(150*SIN(ANG*PI/

180)). The PET offers an integer variable type,

specified with a percent sign, e.g., A9E = 18/.'$. To

avoid conflict with the floating point variable A. it

should be renamed in Atari BASIC! as

AINT=INT(18/3). It's too bad that the variable

looks like bad English. The Atari has a function

that Microsoft does not directly support:CLOG(x),

or the base ten logarithm. Instead of

L=CLOG(N*5),useL=LOG(N*5)/LOG(10). Ii

worksjust as well.

While we're on the subject of functions, let's

go into a slightly more sticky problem — how lo

implement defined functions on the Atari. Micro

soft BASIC lets you create your own defined func

tions with the same syntax as built-in functions. For

example, if this statement was executed at the start

of a program:

DEF FNR(V) = INT<V*RND<1)) + 1

then N = FNR(X) would assign a random number

from one to the value X to the variable \. When a

program uses a defined function, it lends to use it

a lot. What you want to do is to write the function as

a subroutine. You tan even label the subroutine

with a meaningful variable name. So instead of

defining a function, define the starling line number

of the subroutine:

LET RANDOM = 5000.

and instead of using N = FNR(X), jusi use:

V = X:GOSUB RANDOMrN = V

The subroutine RANDOM would look like:

5000 V=INT(V*RND(1))+1:RETURN

There are other incompatibilities, such as

graphics, but that's another article. I'll leave you

with a bit of advice: when you convert a program,

tr\ to change as little <>l it as possible. Be especially

careful with line numbering, or G(V1 Os and

GOSUBs will confuse you into an early death. Be

brave, computerists, and be hopelul — Atari is

releasing a Microsoft BASIC this fall. ©
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Microsoft 
M$ = MID$(L$,I,I) 
R$ = MID$(NAME$,Z) 
F$ = LEFT$(NAME$,Z) 
LN$ = RIGHT$(DATE$,2) 
B$=B$+N$ 
B$=A$+C$ 

Atari 

M$ = L$(I,I) 
R$ = N AME$(Z) 
N$ = NAME$(I ,Z) 
LN$ = DATE$(LEN(DATES)-2) 
B$ = (LEN(B$) + I ) = N$ 
B$ = A$:B$(LEN(B$) + 1 = C$ 

If' you own an Ala ri , rev iewlhe strin g d ocume nta­
tion in the Alari BASIC Reference Manual. It wi ll 
help a lot. Space does not pe rmi t a thoro ugh di s­
clission o r string" handling here. 

Next, we' ll bri e fl y go into string-a rray simul a­
tion. y~u may.want to refer to m y anicle, "String 
Arrays 111 Atan BASI C" (COMPUTE! #1 I). Microsoft 
BASI C permits yo u to use strin g arrays. An arra y 
is lTIu ch li ke a list; it lets yo u re fe r LO a seq uence of 
numbe rs by Ll sing a sin g le va riable name, using an 
index LO specify the pos ition of the numbe r in the 
array. A string arra y is similar, but is a list o f slt"ings. 
For exa mple, in a ga me of chance, you Blight want 
to have two lists - the na mes of the playe rs of the 
ga me, and their curren t cash amoun l. You might 
Lise the statement: 

PRINT " PLAYER # "; I ;NAME$(I) ;" HAS $"; 
CASH(I);"LEFT." 

to pr int each player's na me a nd his booty. I f yo u 
re membe r the Atari BAS IC string syntax, yo u 'll 
rea li ze the above statement can't work, because 
NA ME$( I) will re turn a ll the characte rs afte r and 
including the I'th pos itio n o f the single strin g 
NA ME$. T his syntax prevents no r ma l string a rray 
no ta tion. Instead, yo u needLO partitio n a sing le 
large string inLO man y differe nt substrings . Each 
substring contains th e COlllents o f each "name" in 
the list. To access each su bstring,j ust spec ify the 
startin g and ending positions of the substring 
with in the main string. fo r exam ple , i f you reser ved 
ten-character names fo r a ll the pla)'ers, 
N A M E$( I , 10) wo uld re lU rn the name of playe r 
one. I n ord er to use it wilh va riables , you need a 
general purpose forlllula: 

NM$=NAME$« I-I )* IO + 1,1*10) 

T hi s will return the ['th name in the list. To ass ign 
a name to th e array,j ust rever se the statement: 

NAME$«I-I)* IO+ I ,I* IO) = NM$ 

In your use, change th e lcn to the max imu m 
pe rmitl.ed le ng th of each substring. De te rmine Ihi s 
as prev io usly discussed, and change th e 01 M sla le­
ment from somcthill g like: 

35 DIM ARK$(20) 
to 

35 DIM ARK$(20*50) 

\,'here fifty-character substrin gs are allowed. This 
\,'O!l 't solve all your problems. IH)\,·e\"er. ~cit her 
RUl\ nor e lR wil l clea r oUlthe co tlte tlts o f lhe 
su·ing. so you will have to do this before stori ng a 
IlC'" value. or lise the tech niqucs d iscusscd in "S1.ri llg 
Arra ys in Ala ri BAS IC· (usi ng a numeric arra y 10 

keep track of the length of each substring, and 
o nl y printing the specifi ed number of cha racters). 

I r a program uses a lot of string arrays , your 
job will be a rduo us. but perhaps wo rth the trouble. 
(I f )'ou come acrOSS a th ree-dime nsio nal st ri ng 
array - I o nce did -just give up!) 

We· II lin ish up by go in g back o n so me 
Ill ath cm:uica l incongru ellcies. A lari has dua l-Illude 
trigonomelry - it can either in terpret all argu ments 
a nd relU rn all resul ts in e ither DEGrees or RADians. 
MiuosoftBAS IC treats a ll fun cti o ns in rad ians, 
but ( an be cha nged to g ive d egree res ull s. I f the 
Ala ri program is in the RAD mode. no [ hallges are 
required , but ifit has a preceding DEG statcmetlt , 
th e fo llowing stateme nt has to be Illulti p li ed times 
eve ry argume nt: function (A* PII ISO), where A is 
the argume nt, and PI has been defined as 
3. 14 15927 or its equi va le nt. So Y = I NT( 150"'S I N 
(ANG» becomes: Y= INT( 150':'S IN(ANG* P II 
ISO». The PET oflers an intege r va ri able ty pe , 
specified with a percent sig n , e.g ., A % = IS/3. To 
avoid [on fl ict with the OO<-ll.ing point variable A. it 
sho uld be re named in Ata ri BASIC as 
A INT = INT ( IS/3). It's ton bad that the va r iable 
looks like bad Eng lish . The Ata ri has a function 
tha t Microsoft does no t directl ), su pport:ClOG(x). 
or th e base len loga rithm" Instead of 
l = C l OG(N*5), Li se L = l OG(N"'5)/ lOG( I 0). It 
works just as well. 

vVhile we're Oil the s ul~jeLl of f"u n[ liolls, let's 
go in to a sli ghtl y ll1 0re sticky problelll - how 10 

i m ple l11 ell t defi ned fun ctions on t he A t ari. 1\11 icro­
soft BAS IC le ts )'ou crea te ),ou'· own d efi ll ed fUll c­
tioll s \,"ith th e same syntax as bu ilt- in fllll [ tioll s. For 
exam ple, i f" this st.a tement was exccuted at lll c SLat"[ 

of a progra Ill : 

DEF FN R(V) = INT(V*RND(I» + I 

lhcll ~ = FN R(X) \,'o ldd ass ign a ralldom llUl ll bcr 
from one to the value X to the \'ariable \J. \Vhcll a 
program uses a dcfln ed fUII [ tioll. il lcnds to Li se it 
a lot. \'Vltal you wa n t to do is tu \\'ritc the f"u lluion as 
a subrolll. ine. You ca ll evell label t.he sli brull tin e 
with a meaning ful variab lc name. So instead 0 1" 
defillin g a fun ctioll , defin e th e starling line numher 
of th e subroutin e: 

LET RAN DOM = 5000, 

'"ld inslead "f usillg N = F'< R(X). j usl use : 
v = X:GOSUB RA NDOM:N = v 

T he subroulin e RAN DOM wou ld look like: 
5000 V = INT(V*RND( I» + I :RETURN 

T here ;I re ot her ill[olllp<tlii>ilil ics. ~ (I <.: h as 
gTaphics. hut th at's a llot her article. rll lea\"(: VOll 
~," ith a hit ofach"i[c: \,'hcll you [O Il\"Crt :11)J"()( ;' ralll. . .~ 

tr~ ' to challge as lil tl e of it as possihle . B(' es pcl"i:dl~" 
care flll ,,"illl lillc llullIbering. or COTOs alld 
(~()SL ' Bs \,·ill [on fu se ' "Oil illtl) allcarh" dea th " Bc 
bran:. [( Jlllpul.crisl s. a;ld he hopeflll ~ "\tari is 
relcasi ll g-a \ Iicrosoi"t B,\S IC Ihi s f,"1. © 



Agricultural Software
from Cyberia

FarmersWorkbook
Now available for Commodore. Apple and TRS-80. The most powerful management tool ever lor the

agricultural producer. Farmer's Workbook combines the power of Visicalc* * with the knowledge of

a major midwestern university. The Farmer's Workbook is a collection of templates that are designed

to be run on the Visicalc' program. The templates include labels, formulas, sample data, test cases and

full documentation. Template titles include: Cattle Feeder. Pig Production, Sheep Production, Grain Management

Loan Payments, Market Average. Land Purchase and many others.

NOW AVAILABLE

FOR APPLE

AND TRS-80

complete

accounting package for today's farm operations

■ Records, sorts, combines and prints the results of the farm operation.

■ Account headings and numbers are pre-assigned for nearly every iype of farm income

or expense, but any account may be deleted, altered or added.

■ Keeps personal, family and house-hold accounts as well.

■ Cyber-Farmer management tools include cash-flow analysis, depreciation schedules,

inventory and budget reports.

■ No computer experience is necessary to operate this system. (COMMODORE AND APPLE ONLY)

Visicalc is & tiaflemaik ol Personal Software, Inc

MasierCarO. VISA and C 0 D orders aceepied Dealer inquiries inviied
JLS5l^LF=3Ul^=UL; ... 515-292-7634
2330 LINCOLN WAY, AMES, IOWA 50010

LETTER QUALITY WORD PROCESSOR PRINTER/TYPEWRITER
FOR APPLE, ATARI, COMMODORE, NEC

OLYMP1A ES100

92 character electronic

keyboard

8 character buffer memory

Dual pitch, 10 and 12

17.5C.P.S.

All settings from keyboard

Auto, correction

Daisy type print mechanism

Cartridge ribbons

14 1/8 inches writing line

1400 dealers nationwide

REN TEC ES

Installation in 15 minutes

using existing ES100

cables

CMOS logic for minimal

drain on ES100 power

supply

Hi or low true status bits

Accepts RS232 serial with

7 crystal controlled Baud

rates

Accepts Centronics parallel

interface

Selectable auto, line feed

$1495.00* TYPEWRITER & INTERFACE $295.00*INTERFACE

RENAISSANCE TECHNOLOGY'S PRODUCTS FOR ATARI

RENfllSSflNGE

TEEHNQLQGY

GQRPGRflTIQN
3347 VINCENT ROAD

PLEASANT HILL, CALIFORNIA 94523

(415)930-7707

Atari 850 to Diablo 1640/1650, 3 meter, serial cable

Atari 850 to Diablo 630, 3 meter, serial cable

Atari 850 to Epson 800, 3 meter, serial cable

Atari 850 to Anadex. 3 meter, serial cable

Atari 850 to Anadex, parallel cable

Atari Joy Stick Ports to Anadex, parallel cable

Atari 850 to Diablo 1640/1650, parallel cable

Atari Joystick Ports to Diablo 1640/1650. parallel cable

Atari 850 to Watanabe Miplot, parallel cable

Atari Joy Stick Ports to Watanabe Miplot, parallel cable

Atari 400 & 800 10-Key Accounting Pad

Atari 850 Parallel to Olympia ES100 Interface

Parallel Cable (required for above)

DEALER INQUIRIES WELCOME

60.00

60.00

60.00

60.00

90.00

90.00

90.00

90.00

90.00

90.00

124.95

295.00

60.00

Agricultural Software 
from Cyberia™ NEW! 

Farmer's WorkbooK 
Now avai lable lor Commodore , Apple and TRS-80. The mosl powerlul management 1001 ever lor the 
agriculturat producer. Farmer's Workbook combines the power 01 Visicatc'" • with the knowledge 01 
a major midwestern university . The Farmer's Workbook is a collection 01 temptates that are designed 

NOW AVAILABLE 
FOR APPLE 

AND TRS-SO 
to be run on the Visicalc program. The temptates inctude labels , lormulas, sampte data, test cases and 
lull documentation . Template litles include : Cattle Feeder , Pig Production , Sheep Production , Grain Management, 
Loan Payments , Market Average, Land Purchase and many others . 

Cyber-Farmer~he complete 
accounting package for today's farm operations 
• Records , sorts , combines and prints the results 01 the larm operation . 
• Account headings and numbers are pre-assigned lor nearty every type 01 larm income 

or expense , but any account may be deleted , altered or added . 
• Keeps personat, lamity and house-hold accounts as well . 
• Cyber-Farmer management toots inctude cash-flow analysis , depreciation schedutes , 

inventory and budget reports . ~:~"iiiiiiiiiiiiiii';~i# 
• No computer experience is necessary to operate this system. (COMMODORE ANO APPLE ONLY) 

· VISlcalc 1$ a H3cemark 01 Personal So!1ware. Inc 
MaSlerCaJ(1 VISA and COD areels aCCeple(l Dealer mQUlfle5 IMrie<! ~lgl§~O(g] OinK:. 515-292-7634 ~ 2330 LINCOLN WAY, AMES, tOWA 50010 

LETTER QUALITY WORD PROCESSOR PRINTER/TYPEWRITER 
FOR ATAR ( COMMODORE, NEC'--__ 

OLYMPtA ES100 
• 92 character electronic 

keyboard 
• 8 character buffer memory 
• Dual pilCh. 10 and 12 
• 17.5 C.P.S. 
o All settings from keyboard 
• Au lo . correction 
• Daisy type print mechan ism 
• Cartridge ribbons 
• 14 1/8 inches writing line 
• 1400 dea lers nationwide 

REN TEC ES 
• Installation in 15 minutes 

using existing ES10Q 
cables 

• CMOS logic for minimal 
drain on ES10Q power 
supply 

• Hi or low true status bits 
• Accepts RS232 serial with 

7 crystal controll ed Baud 
rates 

• Accepts Cen tronics parallel 
interface 

• Selectable auto . line feed 

$1495,00* TYPEWRtTER & tNTERFACE $295.00*tNTERFACE 

REt+RISSRNeE 
TEeHNElbEl6Y 
eElRPElRRTIElN 
3347 VtNCENT ROAO 
PLEASANT HtLL, CALI FORN IA 94523 
(415) 930-7707 

RENAISSANCE TECHNOLOGY'S PRODUCTS FOR ATARI 
Atari 850 to Diablo 1640/ 1650, 3 meter, serial cable 
Atari 850 to Diablo 630, 3 meter, serial cab le 
Atari 850 to Epson 800, 3 meter, serial cab le 
Atari 850 to Anadex, 3 meter, serial cable 
Atari 850 to Anadex, parallel cable 
Atari Joy Stick Ports to Anadex. parallel cable 
Atari 850 to Diabto 1640/ 1650, parallel cable 
Atari Joy Stick Ports to Diabto 1640/1650, parallet cabte 
Atari 850 to watanabe Miplot, parallet cabte 
Atari Joy Stick Ports to Watanabe Miplot, parallel cable 

Atari 400 & 800 10-Key Accounting Pad 
Atari 850 Parallet to Olympia ES100 Interface 

Parallel Cable (required for above) 

60.00 
60.00 
60.00 
60.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 

124,95 
295.00 

60.00 

-----DEALER INQUIRIES WELCOME----
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The Mysterious

Age Guesser
Dr. Richard G Vile, Jr.
Ann Arbor, Ml

When I was a teacher of mathematics, I taught a

course entitled Functional Math to prospective

elementary school teachers. In general, the course

was dull, boring, uninteresting, soporific — you

think of a rap to put on a course, that course de

served it! However, from time to time 1 would

demonstrate some mathematical trickery that at

least woke up the front row. This article presents

one such piece of trickery, couched in the form of

BASIC programs.

The Premise

[loth Programs 1 and 2 will guess your age! That

is, provided you are between the ages of 1 and 63

and provided that you answer the questions given
by the programs truthfully. Try one out. The first

is less than a page long and can he keyed into your

computer in five minutes. It is written in fairly

standard BASIC (actually APPLESOFT) and

should run with minor mods on most micros. The

second version is in APPLE Integer BASIC and is a

little more "souped up1' than the first. If you are

satisfied with the trick, then read no further. How

ever, if your curiosity is aroused, the remainder of

the article will explain it to you.

The Plot

The program asks a series of questions about col

lections of numbers. Now someone who hasn't

seen how short the program is will be tempted to

claim that somehow the computer is using a process

of elimination to guess the answer. This impression

will be especially vivid for people who are 2,4,8,16,

or 32 years of age!

However, you keyed the program in. You

know how short it is and that it is impossible that it

is performing some mysterious elimination process

or using a fancy data base stored on disk. Well

then, just how docs it work?

The Culprit

No, the butler didn't do it! The whole scheme rests

on the binary system of enumeration. What you are

doing, in effect, with your yes and no answers to

the computer's queries is telling it your age — in

binary!. Of course you had to be telling it your age

— computers can't read peoples'minds.

When a number is expressed in binary, each

digit of 1 in its numeral represents a specific power

of two. The powers of two, for those of you who

are completely non-mathematical, are:

1,2,4,8, 16,32,64,...

Program 1.

5

10

12

15

20

40

50

60

61

62

63

65

70

75

78

80

85

90

95

99

Ii£F FN

INT UA

HOME :

FOR I =

AGE = 0

F0U = 1

hone :

X = INT

X = FN

IF X <

IF J <

IF J >

PRINT J

J = J +

IF -J <

PRINT !

INPUT "

IF (A*

riOD2< A ) =

/ 2 - INT (A / 2) ) * 2 + .05)

YTAB 51 PRINT "I UILL GUESS YOUR AGE"

1 TO 20001 NEXT I

UTAB 5I.J = 1

( J / PQU )

M0D2< X )

> 1 THEN 70

10 THEN PRINT ■ "J

= 10 THEN PRINT " "f

i

1

64 THEN SO

PRINT J PRINT

IS YOUR AGE HERE(Y/N )?"SA*

= BY" ) OR < A$ = "YES" > THEN AGE = AGE + POW

P0U = P0U * 2

IF P0U

PRINT "

100 END

< 64 THEN 40

YOUR AGE IS "JAGE

Sound familiar? These were the ages suggested

above. Any one of them will have but a single digit

of I in its biliary representation. That means that a

person whose age is one of these numbers will only

say "yes" once while playing the age guessing

game.

Let's examine one example in particular detail.

I happen to be 38. The number 38 may be expressed

as the sum of powers of two as follows:

38 = 32 + 4 + 2

To make that a little more suggestive, let's put

in the powers of two that arc not used as well as

those that are:

38 = 0-1 + 1-2 +1-4 + 0-8 + 0-16 +1-32

Now, reading left to right, this may be inter

preted as answers to a scries of questions as

follows:

Does the number 38 require a 1 in its binary expansion?

No (the coefficient of 1 = 0.

Does the number 38 require a 2 in its binary expansion?

Yes (the coefficient of 2= 1).

Does the number 38 require a 4 in its binary expansion?

Yes (the coefficient of 4 = 1).

Does the number 38 require an 8 in its binary expan

sion?

No (the coefficient of 8 = 0).

Does the number 38 require a 16 in its binary

expansion?

No (coefficient of 16 = 0).

Does the number 38 require a 32 in its binary

expansion?

Yes (the coefficient of 32 = 1).

Reading the answers from top to bottom will

give the exact pattern of answers to the program.

Try it (pretend you're 38!).

The Corpus Delecti

Now that I've no doubt started you yawning a little,

let me finish you offby explaining how the program

produces the sets of numbers it displays in asking

ils silly little questions.

It's really very simple you sec (yawn!). The
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The Mysterious 
Age Guesser 
Dr. Ric hard C Vile. Jr 
Ann Arbor. MI 
vVh cn I was a teache r o f malhemalics, I ta ug ht a 
course en till ed FUIlCl.ional Math to pros pective 
eie me rlla ry schoolteache rs. I n ge nera l, th e course 
waS du ll , bo rin g , un in te rest ing. soporific- you 
think o f a rap to put o n a course, th a t course d e­
se rved il l Howeve r , fro m lime LO lime I would 
d e mo nstrate some m al he ma tica l l.ricke ry that a t 
least woke lip th e fro llt ro w. This articl e prese n ts 
o ne such piece of tricker )" co uched in th e fo rm of 
BASI C programs. 

The Premise 
Both Prog rams I and 2 will g uess ),our age! T ha t 
is, provided )'ou a re be twee n th e ages o f I and 63 
and provided th a t you answer the questio ns g ive n 
by the progra ms tru thfull y. Try o ne o ut. The first 
is less tha n a page lo ng a nd can be keyed into yo u r 
compule r in fi ve minutes. It is wrillc n in fa irl y 
standard BASI C (actu a ll ), A PPLESO FT) a nd 
sho ul d run with mino r mods o n most m icros. T he 
seco nd versio n is in A PPLE Intege r BASI C and is a 
littl e mo re "souped up" tha n th e first. If yo u are 
satisfi ed with th e trick, th en read no furt he r . How­
eve r , if your curiosil}' is a ro ll sed , th e remainde r o f 
th e article wi ll ex p la in it lO you . 

The Plot 
T he prog rarn as ks a se ries o f questio ns abo ut co l­
lectio ns o f numbe rs. Now someone who hasn 't 
seen how sho n th e prog ram is will be tc mpte ci LO 
claim that some how th e co m pUler is Ll sing a process 
of e linlinatio n LO g uess th e a nswer. This impress io n 
will be especia ll y vivid fo r people who a re 2,4 ,8 , 16, 
o r 32 yea rs o f age! 

Howeve r, you ke),ed the p rog ram in . Yo u 
know h ow shon it is a nd th a t it is impossible th a t it 
is pe rformin g some m yste rio Li s e liminatio n process 
or using a ('a llcy d ala base stored on d isk. ' Ne ll 
th e n , just how docs it wo rk ? 

The Culprit 
No, the butle r didn 't do it! The whole scheme res ts 
on the bi IlGI) ' system of e llulll e ralion . What you a re 
doing , in e iTeCl, wi th you r yes and n O ans\\'c rs to 
th e compute r 's qu e ri es is te ll ing it your age - in 
bi11.(U)lf. Of course you had lo be tel ling it your age 
- compute rs can 'l read peoples' minds. 

When a numbe r is ex p ressed in bina r )" each 
di g it o f I in its nume ral represe nts a specifi c powe r 
of two. The powe rs o f I wo, fo r those o f yo u who 
are rO llljJ/f ll' i)l ll on -mathc m a l ical. a re: 

1, 2, 4, 8, 16, 32, 64, .. . 

Program I. 
5 DEF FN HOD 2( A) = 

INT ({ A / 2 - I NT (A / 2 » * 2 + • 05 ) 
10 HOME: VTAB 5 : PR I NT "I WILL GUESS YOUR AGE" 
12 FOR I = 1 TO 2000: NEXT I 
IS AGE = 0 
20 POW = 1 
40 HOME : VTAB 5:J = 1 
50 X = INT (J / POW) 
60 X = FN MOD 2( X ) 
61 IF X < > 1 THEN 70 
62 IF J < 10 THEN PRINT "i 
63 IF J > = 10 THEN PR INT u; 
6S PRINT Ji 
70 J = J + 1 
75 IF J < 64 THEN 50 
78 PRINT: PRINT : PRINT 
80 INPUT "IS YOUR AGE HERE(Y/ N)?" iAS 
85 IF ( A$ = ·Y") OR (A$ = "YES" ) THEN AGE = AGE + POW 
90 POW = POW * 2 
95 IF POW < 64 THEN 40 
99 PRINT "YOUR AGE IS "iAGE 
100 END 

So u nd fami lia r ? T hese we re th e ages suggested 
above. Anyone o f th em will ha ve but a sil/gil' d ig it 
of I in its bina ry rep resenta t io n . ~rh at mea ns th a t a 
pe rso n whose age is o ne o f these num bers will only 
say "yes" o nce whil e playing th e age guessing 
ga me . 

Le t's examin e one example in pa rticu la r d e ta il. 
I happe ll LO be 38. T he number 38 ilia ), be expressed 
as the sum o f powers o f two as fo llo \\ls: 

38=32+4+2 

T o make tha t a littl e mo re sugges ti ve. le t's put 
in th e powers o f two th a t a re 110/ used as well as 
those tha I. arc: 

38 =0· 1 + 1·2+ 1·4+ 0·8+0· 16 + 1·32 

Noll' , read ing le ft to right , thi s mal' be Inte r­
pre ted as a nswers to a seri es o f questio ns as 
fo ll o ws: 

Does the number 38 require a 1 in its binary expansion ? 
No (the coefficient of 1 = O. 
Does the number 38 require a 2 in its binary expans ion? 
Yes (th e coeffi cient o f 2 = I ). 
Does the number 38 require a 4 in its binary e xpans ion ? 
Yes (the coe ffi cient of 4 = I ). 
Docs the number 38 require an 8 in its binary e xpan­
sio n ? 
No (th e coefficient of 8 = 0). 
Does the number 38 require a 16 in its binary 
expansio n ? 
No (coeffi c ient o f 16 = 0). 
Docs the number 38 require a 32 in it s binary 
expansion ? 
Yes (the coeffi c ient of 32 = I). 

Read in g' the a nswe rs fro m top to bottom will 
g ive th e exact pa tt e I'll or answe rs to th e program. 
T ry it (pre tcncl yo u' rc 38!). 

The Corpus Delecti 
Now th at I' ve no do ubt started yo u ),awnin g a li tt le. 
le t In c fi ni sh yo u o fTb ), ex p lai nin g how th e prog ra m 
produces th e sets o f' Ilumbers it d ispla ys ill as king 
its sill )' li ll ie questio ns. 

It's rea ll y ve l' )' simple yo u see (ya wn!) . T he 
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Program 2.

3

4

5

6

7

10

11

14

15

16

99

100

102

105

no

115

120

125

130

150

155

160

165

199

1000

1001

1002

1005

1010

1015
1020

1025

1030

1035

1040

1042

1045

1049

1100

1101

1102

1105

1110

1115

1120

1125

1130

1135

1140

1145

1149

2001

2002

2005

2010

2015

2020

2025

2030

2035

2040

2050

2055

2060

2099

2100

2101

2102

2105

2110

2115

2149

REM =

REM = AGE GUESSING GAME

REM BY

REM = DR. RICHARD C. VILEi JR.=

REM =

rem ==========================

DIM TU0P0U(6)

DIM A$(40 )

H0ME=-936

INTRODUCTIONS 100 :POUERS= 1000

DISPLAYCARD=2000;DIGITS=2100

GOSUB INTRODUCTION

GOSUB POWERS

AGE=O

FOR 1=0 TO 5

r-ruopDuc i)

SHOWN=0

GOSUB DISPLAYCARD

IF SHOWN THEN AGE=AGE+T

NEXT I

PRINT "YOUR AGE IS "JAGE

PRINT "SOMEONE ELSE CARE TO TRY"

INPUT A*

IF <A*=HY") OR <A$="YES"> THEN 102

END
REM ========================

REM = SET UP POWERS OF TUO =

REM ========================

FOR 1=0 TO 5

TUOPOW( I >=0

NEXT I

POU=1

FOR 1=0 TO 5

3= RND (7 )

IF TWOPOU(S)*O THEN 1030

TUOPOUtS )-P0U

PDW=P0U*2

NEXT I

RETURN

REM ========================

REM = INTRODUCTION

REM ========================

CALL HOME! UTAB 5

PRINT " IF YOU ARE BETWEEN THE AGES OF 1"

PRINT "AND 63» THEN I'LL GUESS YOUR AGE!!"

PRINT "I WILL SHOU YOU SEVERAL SCREENS OF "

PRINT "NUMBERS, SIMPLY TELL ME ON WHICH ■

PRINT "ONES VOUR AGE APPEARS, AND I'LL TELL"

PRINT "YOU YOUR AGE."

PRINT I PRINT "READY?"

INPUT A$

RETURN
ivPM ==2 = 1= = — — = = ^: = = = = = = = = == = =

REM = DISPLAY AGE LIST =

REM ======================

CALL HOME

VTAB 5

FOR .J=l TO 63

GOSUB HICITS

IF UJ/T) MOD 2)*1 THEN 2050

L=5-NUMDIG

FOR M=l TO L! PRINT " "II NEXT M

PRINT Ji

NEXT J

PRINT : PRINT "DOES YOUR AGE APPEAR ON THE LIST(

INPUT A*: IF (A$="Y"> OR (At="YES"> THEN 5HOUN=1

RETURN

REM =======================

REM = COMPUTE DIGITS IN J =

REM =======================

NUMDIG=1

IF J>9 THEN NUMtUG=NUMDIG+l

IF J>99 THEN NUH»IG=NUMDIG+1

RETURN

program cycles through the powers of two from I

to 32. For each power, it goes through all the

numbers from 1 to 63 and asks:

Does this number require this power in its binary

expansion?

It asks this via the following rule, translated into

suitable BASIC statements:

n requires p # [in divided by p) mod 2) = 1

If the power is required, then it is printed in

the list preceding the question. If you answer yes to

the question, the power is added in to your (ever

growing) age. When it's all over, you have told all!

Now that you arc fully asleep, maybe it's time
to wake up and try this out on your friends. Oh by

the way, take out a piece of paper and a pencil,

there's going to be a short quiz...

Just Kidding!

Program 3. Atari version.

180 DIH A*U ^GRAPHICS 0

105 FOR 1=1 TO 5=? ChR$< 127 >;CHR$a58 ":<■■:
NEXT I=?

107 FOR 1=1 TO 5 = ? " ";CHR$<159);:*€XT
I

110 PRINT CrR$<i25 ^POSITION 2,5
120 PRINT "I WILL GUESS YOUR AGE"

130 FOR 1=1 TO 1008 :NEXT I
140 AGE=0

150 POH=1

160 PRINT CHR$<125>:POSITION 2,5=J=l

170 X=IHT<J/P0W>
188 X=IHK(X/2-IHKX/2)^2+y.05)

190 IF XO1 THEN 239

220 PRINT J;CHR$<127>;

23S J=J+1
240 IF J<64 THEN 178

250 PRINT 'PRINT 'PRINT
260 PRINT "IS YOUR AGE HERE <Y/N>VIrFU

T A$

270 IF A$="Y" THEN AGE=AGE+PQU

280 PC&HW&2

290 IF P0feK64 THEN 160

300 PRINT "YOUR AGE IS "iflGEs","
31Q Eld i

Y/N >"

TOLL FREE
Subscription

Order Line

800-227-1617
In CA 800-772-3545

Please ask for Extension 401
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Program 2. 

1 R~ ========================== 
2 REM 
3 REM 
4 REM 
5 REM 
6 REM 

AGE GUES SING GA ME 
BY 

=DR. RICHA RD C. VILE , 

= 

J R,= 

7 REM ========================== 
10 DIM TWOPOW( 6 ) 
11 DIM AS( 40 ) 
14 HOME=-936 
15 INT RODUCTION=1100 :POWERS=1000 
16 DI SPLA YCARD=20aO : DIGITS=2100 
99 GOS UB INTRODUCTION 

100 GOSUB POWERS 
102 AGE=O 
105 FOR 1=0 TO 5 
110 T=T WD POW( I ) 
115 SHOWN=O 
120 GOSUE! DI SPLAYCARD 
125 IF SHOWN THEN AGE=AGEtT 
130 NEXT I 
150 PR INT "YO UF< AGE IS ";AGE 
155 PRINT "SOME ON E ELSE CARE TO TRY " 
160 INPUT A$ 
165 IF ( A$="Y") OR (A$= " YES " ) THEN 10 2 
199 END 

1000 REM ================ ===== === 
1001 REM = SET UP POWERS OF TW O = 
1002 REM === ========= ======== ==== 
1005 FOR 1=0 TO 5 
1010 TWO POW( I )=0 
10 15 NEX T 1 
1020 POW= l 
1025 FOR 1=0 TO 5 
1030 S= RND (7) 
1035 IF TWQPQW(S)to THEN 1030 
1040 TWOPOW(S)=POW 
10 42 PO W=PQ W* 2 
1045 NEXT 1 
1() 49 RE TUR N 
liDO REM ======================== 
1101 REM = INTRODUCTION 
1102 REH ================= ======= 
1105 CALL HOME : VTAE 5 
1110 PRINT" IF YOU ARE BETWEEN THE AGES OF 1" 
111 5 PRINT "AND 63 , TH EN I ' LL GUE SS YOUR AGE!!" 
1120 PRI NT "I WILL SHOW YO U SEVERAL SCREENS OF " 
Jl25 PR I NT "NUMBERS , SIMPLY TELL HE ON WHICH " 
1130 PRINT "ONES YOUR AGE APPEARS, AN D I' LL TEL L" 
1135 PRINT " YOU YOUR AGE." 
1140 PRINT : PRIN T "READY?" 
1145 I NPUT A$ 
1149 RETURN 
2000 REM === === ================ 
2001 REM = DISPLAY AGE LIST 
2002 REM ========= ======= ====== 
2005 CALL HOME 
20 10 VT AB 5 
20 15 F OR .)=1 TO 63 
20 2 0 GOSUB DI GI TS 
202 5 IF ( (J / l ) MOD 2)11 THEN 2050 
2030 L=5-NUM[lIG 
2035 FOR M=l TO L: PRINT II ";: NE XT H 
2040 PRINT J; 
20 50 NEXT J 

COMPUTE! Sep tember. 1981. Issue 16 

program cyd es Lhroug h th e puwe rs or Lwo from 
to 32 . For each powe r , iL goes Lhrough a ll Lh e 
nu mbers from I to 63 and as ks: 

Does this number require this power in its binary 

expansion? 

IL asks Lhis via th e filil owing rul e , Lranslated in to 
suiLa ble BAS IC sLaLe m e lllS: 

n requires p • «n divided by p) mod 2) ;;; I 

I f th e power is required, th e n iL is primed in 
Lhe li sL precedin g th e '1ues Lio n . If yo u ,,,, swer yes LO 
the quesLio n , the power is added in to your (eve r­
growing) age. Whe n iL's a ll ove r , you h ave Lold a ll ! 

Now thaL you are full y asleep , maybe iL's time 
to \\la ke lip a nd try this o ut on your fri e nds. O h by 
the way. ta ke o ut a piece of pape r and a pencil , 
Lh e re's go ing LO be:, short quiz, .. 

JUSL Kiddin g! 

Program 3. Atari version . 

100 DIM A$( 1 :"I~,RAPHICS 0 
105 FOF~ 1=1 TO 5, .;- CHR$( 127); CHP$( 15l::); , 
tt'(T V;-· 
107 FOR 1=1 TO 5 '·;- " ";CHF~$( 159 ) ; ' t-£:,(T 
I 

110 PRINT CH<:$( 125) 'PO:3ITIO~l 2,5 
120 PRUlT "I ~'H LL GLESS 'lOUP AGE" 
13e FOR 1=1 TO 100~HlE:'(T I 
143 f:G:=0 
150 F'(l.J= 1 
160 PRItH CHF:$( 1'.'5 ), PQ::;ITIOt·j 2S .J=1 
170 X=IHT( ypmD 
100 X=Im( ( >V2- I NT( ;':'/2) )}'~2+(1 . (15) 
190 IF >(01 Trfll 230 
2:-'0 PRIHT J ;CHF:$( 127): 
230 J=J+l 
240 IF J<64 Tf£tl 170 
250 PRHlTPRltn ' PRItlT 
260 PRitH "I:; 'lOOP AGE HEPE (Yd·D".: ' HlPU 
TA$ 
270 IF At="'l" THEN AGE=AGE+F'ml 
zoe Flll=POH:t2 
2'"30 IF pmV64 THoll 160 
300 F'RIHT "'l'OUR AGE I:; " .: AGE; " . " 
310 00 © 

2055 PRINT: PRINT " DOES YOUR AGE APPEAR ON THE LI ST< YIN)" 
2060 INPUT A$: IF (A$=" Y" ) OR ( A$ ="YES" ) THEN SHOWN=1 TOLL FREE 

Subscription 
Order Line 

800-227-1617 

2099 RETURN 
2100 REM ============= ==== ====== 
2101 REM = COMP UTE DIGIT S IN J = 
2102 REM ======================= 
2105 NUMDIG=l 
21 10 IF J >9 THEN NUMDIG =NUMDIG+l 
2115 IF J ) 99 THEN NUMDI G= NUMDI G+ l 
2149 RETURN 

In CA 8oo-n2-354S 
Please ask for Extension 401 



September, 1981. Issue 16 COMPUTE! 49

INTRODUCING. . .

TEACHERSMD
DR. DALEY'S SOFTWARE is excited about our

latest software release—TEACHER'S AID.

TEACHER'S AID is the grade management sys

tem you've been waiting for. Its many features

mean that you can be free from the drudgery of

hours of record keeping and grade reporting. Now

you can devote more time to the pleasures of

teaching.

TEACHER'S AID is easy to use, menu driven and

features—

1. Flexible class assignment structures. This means

that you can set up and keep records of any com

bination of homework, quiz, test, lab, etc.

scores.

2. Grade averaging done in a variety of ways.

Grade averages can be prepared using weighted

scores, possible scores, tables, percent, or a

combination of these methods.

3. Student progress reports.

4. An individualized list of missing assignments.

5. Easy editing and additions to any of the files.

6. Reports on either the screen or printer.

All of this power is yours for only $59.95.

TEACHER'S AID comes on disk complete with

comprehensive, easy to read documentation,

packaged in an attractive binder.

When ordering please tell us your computer con

figuration. TEACHER'S AID is available on these

systems:

Apple II or Apple II Plus

(32K with single disk)

Pet or CBM 2000, 3000, or 4000 series

(16K with 2040 or 4040 disk)

TEACHER'S AID will be ready soon on the Atari

800 and TRS-80 Model I or Model III.

Call or write for details of our other software offer

ings.

NOTE OUR NEW ADDRESS

DR. DALEY'S SOFTWARE

Water Street

Darby, MT 59829

Phone: (406) 821-3924

(Hours: 10 a.m. to 6 p.m. Mountain Time)

CREATIVE
SOFTWARE

is your source for

VIC*

VIC Games $24.95

• VIC Trap

• Seawolf

• Bounce Out

Household Finance $34.95

• Part I — Entering & Updating

• Part II — Summing & Displaying

• Part III — Budgeting & Graphing

• Part IV — Deductibles Analysis

Home Inventory $14.95

• -Part I — Entering Inventory

• Part II — Evaluating Inventory

Logic Games $14.95

• Code Maker

• Code Breaker

Recreational/Educational I $14.95

• Hangman

• Hangmath

Recreational/Educational II $14.95

• Math Hurdler

• Monster Maze

Ordering Information: VISA /Mastercard, check or

money order accepted. If charge, please include expi

ration date of card. Add S 1.50 for shipping and handling.
Calif, residents add sales tax.

CREATIVE
SOFTWARE

207 San Antonio Circle, if 270

Mountain View, CA 94040

(415)948-9595
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INTRODUCING . .. 

TEACHER'S AID 
DR. DALEY'S SOFTWARE is excited about our 
latest software release-TEACHER'S AID. 

TEACHER'S AID is the grade management sys­
tem you've been waiting for. Its many features 
mean that you can be free from the drudgery of 
hours of record keeping and grade reporting. Now 
you can devote more time to the pleasures of 
teaching. 

TEACHER'S AID is easy to use, menu driven and 
features-
I. Flexible class assignment structures. This means 

that you can set up and keep records of any com­
bination of homework, quiz, test, lab, etc. 
scores. 

2. Grade averaging done in a variety of ways. 
Grade averages can be prepared using weighted 
scores, possible scores, tables, percent, or a 
combination of these methods. 

3. Student progress reports. 
4. An individualized list of missing assignments. 
5. Easy editing and additions to any of the files. 
6. Reports on either the screen or printer. 

All of this power is yours for only $59.95 . 
TEACHER'S AID comes on disk complete with 
comprehensive, easy to read documentation, 
packaged in an attracti ve binder. 

When ordering please tell us your computer con­
figuration. TEACHER'S AID is available on these 
systems : 

Apple II or Apple II Plus 
(32K with single disk) 

Pet or CBM 2000, 3000, or 4000 series 
(16K with 2040 or 4040 disk) 

TEACHER'S AID will be ready soon on the Atari 
800 and TRS-80 Model I or Model II I. 
Call or write for details of our other software offer­
ings. 

NOTE OUR NEW ADDRESS 
DR. DALEY'S SOFTWARE 
Water Street [jjJ 
Darby, MT 59829 ~ i v/SAiiiiiIIII1 
Phone: (406) 821 -3924 ... - ~ 

(Hours: 10 a .m. to 6 p.m. Mountain Time) 

CREATIVE 
SOFIWARE 

;s your source for 

VIC ® 
PROGRAMS 

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

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

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

Logic Games ...... . .. . .... $14.95 
• Code Maker 
• Code Breaker 

Recreational/Educational I $14.95 
• Hangman 
• Hangmath 

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

Ordering In.ormatlon: VISA /Mastercard, check or 
money order accepted. If charge, please include exp;­
ration date 0/ card. Add SI.50 lor shipping and handling. 
Calif. residents add sales tax. 

RE 
201 San Antonio Circle. #270 

Mountain View. CA 94040 

(415) 948·9595 
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An Intelligent Alternative

In the research you are doing before purchas

ing your computer printer, you are probably con

tused by the various claims, speeds, choices,

shapes and prices. Well, we'd like to clear the air

a bit and tell you about the most unusual comput

er-printer around — the TYPRINTER 221.

You see. it's unusual because it is totally

compatible with every computer and word proces

sing program . . from the largest to the smallest.

It's versatile to the point of incredibility ... We'll

discuss the broad advantages and explain the

details.

THE DAISY WHEEL

The special daisy wheel supplied is of a unique

design consisting of a 100 character carrying radii.

Each radii is formed of two distinct types of

plastic — an "elastic plastic" for the stalk of the

radii, and a comparatively "hard plastic" used to

form the character area. This, combined with a

very narrow character profile and a special posi

tioner on each of the 100 radii, guarantees a

uniform character density. There is near perfect

geometric positioning of the character with no

character higher or lower than the others. And

because of its unique dual material design, micro-

vibrations have virtually been eliminated, leaving

your final copy clean, clear and smudge free. The

copy produced is comparable to that produced by

metal daisy wheels and at a fraction of the cost.

haiio section

THE KEYBOARD

The keyboard has been referred to as a triumph of

human engineering - from the way the keys seem

lo have been custom designed to fit your fingers,

to (he way the special feature switches have been

grouped A flip of a switch (or under computer

control of course) and the printer becomes a

foreign language machine Push a button, and like

magic the printer automatically locates and lines

up columns of figures, perfectly balanced between

the margins. This incredibly fast, extraordinarily

quiet electronic keyboard puts more programming

power at you fingertips then printers costing five

to ten times as much.

TYPRINTER 221

THE DISPLAY

The TYPRINTER 221 presents a new dimension in

operator/machine communications In the manual

(typewriter) mode, the printer controls and verifies

all entries before printing. The display exhibits the

last 15 characters of the text, word-by-word, until

the end of the line. The operator may control what

will be printed before the actual printing takes

place. This new found flexibility enables you to

make modifications along the entire line and in

both directions. This 20 character plasma display

has the ability to scroll backwards as well as

forwards, will give the operator a visual indication

as to which print mode is currently being selected

as well as the number of characters remaining

before (he right margin is reached. The display will

also indicate to the operator:

Ihe number ol [haracleri available

in ihe memoir

When ihe pnntei II in an error

tondilion

When a pie piogrammed foim lar

oul has been selected

When Ihe punier is opeulmg Irom

Ihe inTemal mejiiory

What itiauilen Mill be mseileii

into in timing leil

When ihe memoir lor ^' p«»'Oui

line has been seleilid.

fl warning message lhai ifie end ol

ihe page it being appioachecT

That a hrphenaiioii decision musi be

made

PRINT MODE

The TYPRINTER 221 will allow you to automatic

ally highlight individual characters, words or

complete sentences. Whatever is enlered Irom

the keyboard or from the computer, even an

existing text file, can be printed in one or more

of Ihe live different modes,

traditional printing;

underlined characters;

true bold characters where the horizontal

component of the character is increased

without disturbing the vertical com

ponent:

characters which are both bold and under

lined, and:

a feature unique among compuler printers-

printing in reverse — white on black,

sort of reverse video on paper.

MULTILINGUAL CAPABILITY

A unique and useful feature of the TYPRINTER 221

is its capability of being able to print in several

languages without changing the daisy wheel

In addition to English, every standard daisy wheel

has the ability and Ihe necessary characters lo

print in French. Spanish, Italian and German

THE FEATURES

Automatic justification of the right margin

The electronics of the TYPRINTER 221 have made

right hand justification a simple, automatic

operation.

Phrase and format storage

Phrases, dates, addresses, data. etc. that

may be stored in your computer's mem

ory may be sent over to the printer and

stored in one of the "memory bins" of the

printer. This information may then be used by the

operator in the manual mode. This can save you

hours when trying to get a form "just right."

Automatic centering

The TYPRINTER 221 will not only center any title

between the preset margins, but will also center

over one or more columns, or over any specific

point and will even align copy with the right

margin independent of the left margin.

Automatic vertical lines

A command from the computer enables an auto

matic feature which prints vertical lines at any

point on the paper.

Automatic tab sequence recall

With the TYPRINTER 221 you may store and recall

the most frequently needed margin and tab

sequences for applications such as daily corres

pondence, statistical reports, etc. This guarantees

consistent high quality appearance of each

document.

Paragraph indent

A computer command instantly sets a temporary

margin in order to print one or more indented

paragraphs with respect to the right margin.

Automatic decimal point location

No matter how many figures to either the left or

right of the decimal point, the TYPRINTER 221

will automatically line up the figures with the

decimal point in any position you choose.

Statistical printing has never been easier.

Column layout

This feature allows you to obtain automatic and

perfect distribution of spaces between columns in

respect to Ihe margins. A periect page balance is

assured without the need to carry out calculations

or additional operations.

There is a wide variety of options that you can

add to TYPRINTER 221.

By now you are probably convinced that we

are sold on our machine, and we hope you can

understand why. In fact, why don't you use these

facts to measure against any and/or all the other

computer printers on the market.

When you do. you will realize Ihe TYPRINTER

221 is an intelligent electronic typewriter, a text

formatter — and a brillianl computer printer —

available at a suggested list price of only $2850.

TYPRINTER 221 is available at your local

computer shop — or we'll tell you where you can

see and try one if you call us at

HOWARD

INDUSTRIES
2051 E. CERRITOS AVE.. 8C

ANAHEIM, CA 92806

714/778-3443

An Intelligent Alternative 

In the research you are doing before purchas­
ing your computer printer. you are probab ly con­
fused by Ihe various claims. speeds, choices. 
shapes and prices. Well. we'd like to clear the air 
a bit and lell you abou t the most unusual comput­
er-printer around - the TYPRINTER 22 1. 

You see, it's unusual because il is 101ally 
compatible with every computer and word proces­
sing program . . . from the largest to the smallest. 
It's versatile to the point of incredibi lity ... We' ll 
discuss the broad advantages and explain the 
details. 

THE DAISY WHEel 
The special daisy wheel supplied is of a unique 
des ign consisting of a 100 character carrying radii. 
Each radii is formed of two dist inct types 01 
plastic - an "elas tic plastic " lor the sta lk 01 the 
radii. and a comparatively "hard plastic" used 10 
form the character area. This. combined with a 
very narrow character profi le and a spec ial posi ­
tioner on each of the 100 radi i. guarantees a 
uniform character density. There is near perfect 
geometric pos itioning of the character with no 
character higher or lower than the others. And 
because of its unique dual material design. micro­
vi brations have virtually been eliminated. leaving 
your final copy clean. clear and smudge free. The 
copy produced is comparable to that produced by 
metal daisy wheels and at a fract ion of the cos I. 

THE KEYBOARD 
The keyboard has been referred to as a triumph 01 
human engineering - from the way the keys seem 
10 have been custom designed to fit your lingers. 
to the way the special leature swi tches have been 
grouped. A flip of a switch lor unde r computer 
conlrol 01 course) and the printer becomes a 
foreign language machine. Push a bullon. and like 
mag ic Ihe pr inter automatica lly locales and lines 
up columns of ligures. perfectly balanced between 
the margins . This incredib ly fast. extraordinari ly 
quiet electrOniC keyboard puts more programming 
power al you fingertips then printers costing five 
to len limes as much. 

TYPRINTER 221 

THE DISPLAY 
The TYPRINTER 221 presents a new dimension in 
operator / machine communica tions. In the manual 
(typewriter) mode. the printer controls and verifies 
all entries before printing. The display exhibits the 
last 15 characters of the text. word-by-word. until 
Ihe end of the line . The operator may control what 
will be printed before the actual printing takes 
place. This new fou nd fl exibility enables you to 
make modifica ti ons along the enlire line and in 
both directions. This 20 character plasma display 
has the ability to scroll backwards as well as 
forwards: will give the operator a visua l indica tion 
as to wh ic h print mode is current ly being se lec ted 
as well as Ihe number of characters remaining 
before the rig ht margin is reached. The display will 
also indicate to the operator: 

I~f nu",bfl ot [II'",C I,,\ hi'l~bte Wh il! ch.rUl f '~ .,.,.,11 be ,nUlltd 
,~ the mtmoo ~ ,nto I~ '''~I ,n9 tut. 
"""tn IIIf P""' r r , ~ rn ,n , "or Wh,n lilt mu\'lOl , 100 rht p'e"Dul 
(0Nj,1l0n I,nr ~~ bu n lflrlle~. 

Wlltn .. prt p.og •• mmtd loom I .. , A ,u,,,,ng mrn. IMI Iht tno:! 01 

Oul hu bun Ifltutd tht P'9t ,\ br,ng .pp.uchtd. 
WIlt n 'hr P""'" II op r ' ,I'"9 I'om Ih", h,phrn.r,O<l dr(II'o~ mu" br 
Ih e ,nlfrn,t mr mG'Y. ""de 

PRINT MODE 
The TYPAINTEA 221 Will allow you to automatiC' 
ally highlight indivi dual chara cte rs. words or 
complete sen tences. Whatever is en tered from 
the keyboard or from the computer. even an 
exis ting lext file. can be printed in one or more 
of the live differenl modes. 

traditional printing; 
underlined characters; 
true bold characters where the horizonta l 

component of the character is increased 
without disturbing the vertica l com­
ponent; 

characters which are both bo ld and unde r­
lined. and; 

a feature unique among compuler printers ­
printing in reverse - wh ite on black. 
so rt of reverse vtdeo on paper. 

MULTILINGUAL CAPABILITY 
A umque and uselulleat ure of the TYPA1NTER 221 
IS ItS capability 01 betng ab le to print tn several 
languages without changtng the daiSY wheel. 
In addition to English. every standard daiSY wheel 
has the abili ty and the necessary characters 10 

prlO t tn French. Spamsh. Itahan and German. 

THE FEATURES 
Autom.tic justifiCition at the right mlrgin 
The electronics of the TYPRINTER 221 have made 

right hand justification a simple. automatic 
operation. 

Phrul ,nd format stor'gl 
Phrases. dates. addresses. data. etc. that 
may be stored in your computer's mem ­

ory may be sent over to the printer and 
stored in one of the "memory bins" of the 

printer. This information may then be used by the 
operator in the manual mode. This can save you 
hours when tryi ng to get a lorm "just right." 
Automatic centering 
The TYPRINTER 221 will not only center any title 
be tween the pre ·se t margins. but will also center 
over one or more columns. or over any specific 
point and will even align copy with the right 
margin independent of the left marg in. 
Automatic vertic.1 lines 
A com mand from the computer enables an auto· 
matic feature which prints vertical lines at any 
point on the paper. 
Automatic tab sequence rec.1I 
With the TYPAINTER 22 1 you may store and reca ll 
the most frequ en tly needed margin and tab 
sequences for app lications such as daily corres· 
pondence. statistical report s. etc. This guarantees 
consistent hig h quality appearance of each 
document. 
Paragraph indent 
A computer command instant ly se ts a temporary 
margin in order to print one or more indented 
paragraphs with respect to the right margin. 
Automatic decimal point location 
No maile r how many figu res to either the left or 
right of the decimal po int. the TYPAINTER 22 1 
will automatically line up the figures with the 
decimal point in any position you choose. 
Statistical printing has never been easier. 
Column layout 
This feat ure allows you to obtain automatic and 
perfect distribution of spaces between columns in 
respect to the margins. A perfect page ba lance is 
assured without the need to carry out ca lculations 
or additional operations. 
There is a wide variety of options that you c~n 
.dd 10 TYPRINTER 221. 

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

When you do, you wi ll realile the TYPRINTER 
22 1 is an intelligent electronic typewriter. a text 
lormaller - and a brillian t computer printer -
available at a suggested lis t poce 01 only S2850. 

TYPRINTER 221 is available at your loca l 
computer shop - or we'lI tell you where you can 
see and try one If you call us al 

HOWARD 
INDUSTRIES 

205 1 E. CERRITOS AVE .. BC 
ANAHEIM. CA 92806 

714 / 778 -3443 
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HAVE WE GOT
A
YOU IH '81 &'82
Attend the biggest public computer shows in the country.

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

turing over 50 Million Dollars worth of software and hard

ware for business, industry, government, education, home

and personal use.

You'll see computers costing $150 to $250,000 including

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

processing equipment, telecommunications, office machines,

electronic typewriters, peripheral equipment, supplies and com

puter services.

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

Sand $5 per person with ihe name ol the show

you will atlend io National Computer Shows,

824 Boylslon Street. Chestnut Hill, Mass 0216?

Tel. 617 739 2000. Tickets can also be purchased

at the show

CHICAGO
McCormick Place
SCHOESSUNG HALL

23rd & THE LAKE

THURS-SUN

SEPT 10-13, 1981

11 AM TO 7PM WEEKDAYS

11 AM TO 6PM WEEKENDS

WASHINGTON, DC

DC Armory/Starplex
2001 E CAPITAL ST. SE

(ECAP.ST EXIT OFF 1295
■KENILWORTH FRWY)

ACROSS FROM RFK
STADIUM

THURS-SUN

SEPT 24-27, 1981

11AM TO7PMWEEKDAYS

11AMTO6PMWEEKENDS

BOSTON
Hynes Auditorium
PRUDENTIAL CENTER

THURS-SUN

OCT15-18, 1981

11 AM TO 7PM WEEKDAYS
11AMTO6PMWEEKENDS

ATLANTA
Atlanta Civic Center
395 PIEDMONT AVE NE AT
RALPH McGILL BLVD
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OCT29-NOV 1,1961

11 AM TO 7PM WEEKDAYS
11AMTO6PM WEEKENDS

LOS ANGELES
LAConvention Center
1201 SOUTH FIGUEROA
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11AM TO7PM WEEKDAYS
11 AM TO6PM WEEKENDS

, 

Ticket Information 
Send $5 per person with the name ot the shOw 
you will attend to National Computer Shows, 

---1 

824 Boylston Streel. Chestnut Hill, Mass , 02167. 
TeL 617 739 2000 Tickets can also be purchased 
at the show 

.,,-....... 
5n:::. 
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PRUDENTIAL CENTER 

THURS-SUN 
OCT 15-18, 1981 

11AMT07PMWEEKDAYS 
11 AM TO 6PM WEEKENDS 
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HIVE IE 
I 

'811'82 
Attend the biggest pubtic computer shows in the country. 
Each show has 100,000 square feet of disptay space fea­
turing over 50 Million Dollars worth of software and hard-

ware for business , industry, government, education , home 
and personat 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 Generat, Oantet, Nixdorf, NEC, Radio 
Shack, Heathkit, Apple, RCA, Vector Graphic, and Commo­
dore Pet. Plus, computerized video games, robots , com­

puter art , etectronic gadgetry, and computer music to 
entertain, enthrall and educate kids, spouses and peo­

pte 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 wi th 
pleasure. Admission is $5 for adulls and $2 for chit ­
dren under 12 when accompanied by an adutt. 

CHICAGO 
McCormick Place 
SCHOESSLING HALL 

23rd & THE LAKE 
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11AMT0 7PMWEEKDAYS 
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RALPH McGILL BLVD 
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DC Armory/Starptex 
200 1 E. CAPITAL ST. SE 

IE CAP. ST. EXIT OFF 1295 
-KENILWORTH FRWY) 
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STADIUM 
THURS-SUN 

SEPT 24-27, 1981 
11AMT07PMWEEKDAYS 
11 AM TO 6PM WEEKENDS 

THE 
SOUf"rlEnN 

CAUFOiiNIA 
COMPUTER 

SHOW 
LOS ANGELES 

LA Convention Center 
1201 SOUTH FIGUEROA 

THURS-SUN 
MAY 6-9,1982 

11AMT07PMWEEKDAYS 
11AMT06PMWEEKENDS 
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Book Review:

Video/

Computers:

How To Select,

Mix,And

Operate
Richard Mansfield

Assistant Editor

Personal Computers and Home Video Systems,

by Charles Sippl and Fred Dahl, proposed to ex

amine the trends leading to the ultimate IVT (inte

grated video terminal). It is not excessively techni

cal, yet it does examine its subject in enough detail

to demonstrate, for example, why high frequency

is a necessity for TV transmission. More impor

tantly, the authors make such demonstrations clear

for the less hardware-oriented readers.

The title is misleading: you are not going to

really knov\ how to select or operate video or com

puter devices after reading the book. Nor will yon

be able to jump up and interface your TV to your

computer. The book is more general, more predic

tive. It attempts to follow two converging technolo

gies — personal computing and video technology

(including satellite, videocassette recording, data

transmission, and other issues). The authors make

a number of interesting and useful observations

about the coming meld of computer and television

devices.

For one tiling, computers are digiial and tele

vision is, essentially, analog. They explore this

conflict and declare digital the winner— even

given current transmission and memory-size con

straints. Their reasoning is persuasive and much

can be learned about several such issues by following

their logic:. Take the graphics problem: how much

digiial information is contained on an average 21"

color TV screen? Let's say that you want to use

your computer lo draw a realistic, high resolution

picture of the Grand Canyon or something. The
TV screen has 1.200,000 bits (color dots) <>1 infor

mation. Roughly, this would mean thai you would

need to program and store that many pieces of

information. To simplify your drawing, you might

take advantage of the fact that [he bits are grouped

by threes (color groups) so if you select green, then

red and blue could be automatically turned off.

This would bring you down lo only 400,000 pro

gramming decisions. Of course you might cheat

(go analog) and use a light pen or something.

Animating your picture would bring in some

extraordinary additional problems: you would

need a new picture 30 times per second. To give

you an idea of the memory storage squeeze, you

would need a 60 minute cassette to store 12 seconds

of animation. It might be better to just buy a post

card. Even the most diehard futurcphile will con

clude that pure chgitahzation has its limits.

The authors do have their weaknesses. They

seem to know video in somewhat greater depth

than they know computing. For instance, they

mention (pg. 1 10) that the Commodore 8032 has a

"built-in color monitor." They define the Atari 400

as "the general-purpose system" and the 800 as "a

specialized system." What's more, their descriptions

of the rest of the home computer market are either

vague, wrong, or very close to promotional litera

ture. They also focus more on Bally, Mattel, etc.

than they do on CBM, Atari, or Apple. In sum.

their chapter on computers is by far the weakest in

the book.

Nontheless, if you have ever wondered why

such a thing as slow-scan TV exists, or what the

future computer is likely to look like, or what effect

CPU speed has on graphics — this book will explain

these things and many others. It will not make you

a hardware expert, but you will probably know

much more than you did before. Q

r

Having trouble

learning to use

your computer?

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

TIS solves these problems

with step-by-step books

tailored for your machine.

For PET/CBM

Understanding Your PET/CBM $16.95

Vol 1: Basic Programming

PET Graphics S 6.95

ForOSI CIP/C4P

Understanding Your C1P/C4P $ 9-95

A Workbook of BASIC Exercises

Money Back Guarantee. VISA/MC accepted.

All prices include UPS or 1st Class postage.

TIS _^__^__

Total Information Services. Inc.

Box 92I. Dept. C

Los Alamos. NM 87544
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MCROSOFT
FORTRAN

OF TITLES
Computers for Everybody
Jerry Willis and Merl Miller

This fun-to-rcad book covers all the things you
should know about computers. If you're anxious to

buy one, use one or just want to find out about
them, read this book first.

ISBN 0-918398-49-5 $4.95

Microsoft FORTRAN

Paul M. Chirlian

Here is the the book for you microcomputer users

who want to implement FORTRAN on your ma

chines. Even if you've never used FORTRAN be
fore, you will be writing and running FORTRAN

programs almost at once.

ISBN 0-918398-46-0 $14.95

How to Get Started with CP/M

Carl Townsend

One of the world's most popular operating systems

is explained in simple terms. Includes a handy
guide on shopping for an operating system, a glos

sary, a list of hardware manufacturers supporting

CP/M and a list of major CP/M software.

ISBN 0-918398-32-0 $9.95

Take AIM: Volume One

James H. Clark
This lab and learning manual for the AIM-65 and
other 6502 microcomputers includes computer
precautions, programming basics, and 30 fully
documented utility and game programs which
teach math, data handling, simulation and more.
ISBN 0-916460-29-0 $16-95

Year of the Robot

Wayne Chen
This thought-provoking book illustrates how a
robot encroaches upon the turfs of religion, moral

ity and philosophy, teaching us how to behave.
ISBN 0-918398-50-9 $7.95

Small Computers for the Small

Businessman

Nicholas Rosa and Sharon Rosa
If you're ever considered a computer for your bus

iness but didn't know where to turn, this is the
book that will arm you with all the information
you'll need to make an intelligent, cost-effective

decision.

ISBN 0-918398-31-2 $12.95

From dilithium Press
Write or call for free catalog! 800-547-1842
Most bookstores and computer stores carry our books. Call us on

our toll free number and we'll tell you the one nearest you.

dilithium Press, P.O. Box 606, Beaverton, OR 97075
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Writing For COMPUTE!
Telecommunications, APPLE games, RTTY niter-

facing, math GAIfor elementary students, machine

language, Basically Useful BASIC, everythingyou

wanted to know about END ... COMPUTE! isfor

children andfor professors ofphysics. COMPUTE! is

an encyclopedia of information on the 6502 family of

computers — APPLE, COMMODORE, ATARI,

OSI -— and we -welcome articles which instruct the

novice, involve the enthusiast, or inform the expert.

Wejeel that many excellent programs and articles

are never mailed in. IJ you have not writtenfor a

magazine before —■ now is the time to start. By

using the guidelines in COMPUTE! s Style Sheet

you will be following theformat used by profes

sional writers. Don't underestimate the possible value

ofyourfavoi ite programs and ideas. Send them to

COMPUTE!/or review. Ifwe cannot immediately

accept your work, perhaps ioe can offcr some suggestions

which will lead to later acceptancefor publication.
COMPUTE!, and our new magazinefor the

Commodore VIC, Home and Educational

Computing, contain articles on all varieties of topics

for all levels ofcomputer sophistication. So, ifyou've

got something you like — send it in and share it with

the rest of us.

COMPUTE!

Style Sheet
Most of the following suggestions are common to all

magazines and serve to improve the speed and accuracy

of publication. COMPUTE! is primarily interested in new

and timely articles on APPLE, COMMODORE, ATARI,

OSI, etc. — the entire family of 6502 computers. For

this reason, we are much more concerned with the

content of an article than with iis style.

These guidelines, however, permit your good ideas

and programs to be more easily edited and published:

1. The upper-left corner of the first page should

contain your name, address, telephone number, and the

date of submission.

2. The following information should appear in the

upper right corner of the first page. If your article is

specifically directed to one make of computer, please

state the brand name and. if applicable, the BASIC, or

ROM or DOS version(s) involved. In addition, please

indicate the memory requirements of programs.

COMPUTE! uses the Butterfield Convention when nam

ing Commodore ROM versions: Original. Upgrade, and

4.0 ROMs are the correct names.

3. The title of the article, underlined, should start

about 2/3 of the way down the iirst page.

4. Following pages should be typed normally,

except that in the upper-right corner there should be an

abbreviation ofthe title, your last name, and the page

number.

For example: Memory Map/Smith/2.

5. Short, five to 20 line programs can easily be

included within the text. Longer programs should lie

separate listings. Program listings help us to evaluate

articles more easily and should be included with all

articles. It is also essential that we have a copy of the

program, recorded twice, on a tape or disk. The tape or

disk should be labeled with the author's name, the title

of the article, and, if applicable, the BASIC/ROM/DOS

vei sion(s). Tapes are fairly sturdy, bin disks need to be

enclosed within plastic or cardboard mailers (available

at photography, stationery, or computer supply stores).

If in spite of all your best efforts, you arc unable to

furnish a program listing, please don't hesitate to

submit a manuscript because of that.

It is far easier for others to type in your program if

you use CHR$ (X) values and TAB (X) or SPC (X)

instead of cursor manipulations to format your output.

For five carriage returns, FOR I = 1 TO 5:PRINT

:NEXT is far more "portable" to other computers with

other BASICs and also easier to type in. And, instead of

a dozen right-cursor symbols, why not simply use

PRINT SPC (12)? A quick check throng!) your program

— making these substitutions — would be greatly

appreciated by your editors and by your readers.

6. Where possible, please provide a sample of the

program RUN output and, For machine language, a

BASIC loader program.

7. If your article is accepted and you have since

made improvements to the program, please submit an

entirely new program listing, a new tape or disk, and a

new copy of the article reflecting the update. We cannot

easily make revisions to programs and articles. It is

necessary that the author send the revised version as if it

were a new submission entirely, but be sure to indicate

that your submission is a revised version.

8. All lines within the text of the article should be

spaced so that there is about 1/2 inch between them. A

one inch margin should be left ai the- right, left, lop. and

bottom of each page. No hyphens should be used at the

ends of lines to break words. And please do nol justify.

Leave the lines ragged.

9. Standard typing paper should be used (no

onionskin or other thin paper) and typing should be on

one side of the paper only (upper/lower case).

10. Sheets should be attached together with a

paper clip. Staples should not be used.

11. A good general rule is to spell out the numbers

zero through ten m your article and write higher

numbers out (1024). The exceptions to (his are: Figure

5, Table 3, TAB (4), etc. Within ordinal) text, however,

the zero through ten should appear as words, not

numbers. Also, symbols and abbreviations should not be

used within text: use "and" (not &), "reference" (not

ref.), "through*1 (not thru).

12. For greater clarity, it is best to use all capitals

when referring to computer languages (BASIC.

ALGOL), keyboard references (RETURN, TAB, KSC,

SHIFT), BASIC words (LIST, RND, GOTO), and

computer names (APPLE, CBM, ATARI, OSI).

13. If possible, it is best to locate machine language

programs in a memory area common to all mat bines. In
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If in spite of a ll }'our best effons, yo u are unable to 
furnish a program listin g, p lease d o n' t hesitate to 
submit a manuscript because of t.hat. 

It is far easie r for ot hers to l}' pe in your program if 
YO ll li se C I-IR$ (X) va lues and TAH (X) o r S PC (X) 
instead of cursor manipulations to format your o utput. 
For five carriage re lurns, FOR I = I TO 5:PRI NT 
:NEXT is far more "ponable" to o th e r compu te rs with 
o the r BASI Cs and also eas ie r 1.0 type in . And , instead 0 1' 
a dozen right-curso r sy mbols. wh y not simpl y use 
PRI NT SPC ( 12) ' A quick check lhro ugh your prog,-"m 
- making these su bstitutions - wo uld be grea tl }1 
appreciated by yo ur ed itors and by yo ur readers. 

6. Where possible , please provide a sa mple o f th e 
program RUN o utpu t and , fo r machin e lan guage, a 
HAS IC loader p rogram. 

7. I f your a rticle is acce pted and yo u have since 
made improve me nts to the progra m , please subm it an 
en tire ly new program listin g, a new tape o r disk, a nd a 
new copy of the a rticle re n ecting the upd ate. \Ve cannot 
easily make revisio ns to progra ms and anicles . It is 
necessary tha t the author se nd the revised ve rsion as if it 
were a new submission entire ly, bU I be sure to indicate 
that your submiss io n is a revised ve rsio n. 

8. All lines with in th e text o flh e art icle sho uld be 
spaced so tha t the re is about 1/2 ill ch be tween lhelll.!\ 
o ne in ch ma rgin sho uld be le ft a t Ih e ri g ht. left , LOp, and 
bottom of each page. No hyphe ns sho uld be used at the 
e nd s of lin es to brea k words. And please d o nOl justify. 
Leave the lines ragged. 

9. Standard typing paper shuuld be used (no 
onionskin o r ot her Ihin pape r) <lnd typ ill g shou ld be u n 
one side of the paper o nl y (upperllowc r case). 

10. Sheets sho uld be attached togethe r with a 
paper clip. Staples sho uld 11 01 be used . 

11. A good genera l rul e is to spell Ollt the nUllIbe rs 
zero throug h te n in yo ur art icle il lld write hi ghe r 
numberso llt (1024) . T he exceptions to this ;trc: Fig ure 
5, Table 3, TAB (-I ), etc. \ Vithin ord inary lext, however, 
th e zero thro ugh te n sho uld ap pC<lr as words. nOt 
num bers. Also. sy mbols a nd abbrc\' ia tions shou ld nOI be 
used within tex t : usc "alld " (nol & ), " refe re nce" (110 t 
rcr. ). " throu g h" (no t th ru ). 

12. For greater cla rity, it is hes t to use all cap ita ls 
whe n refe rring to computer 1'lIlg uages (BAS IC. 
ALGOL). kcyboa rd re feren ces (RET U RN. TA B, ESc:. 
S J-J 1FT), HAS IC words (LI ST , RN D. (;OT O ). "lid 
compu le r names (A PPLE, C BM , AT A R I, OS I). 

13. !fposs ible, it is best to loca te machi ne.: lan g uage.: 
programs in a me mory a rea co mmo n 1.0 a ll machin es . In 



this waj, JMP instructions and internal |SR's will noi

need modification. To illustrate, starting a machine

language routine at 826 decimal is line for all PETs

except those using BASIC 4.0 which uses this memory

area. Starting the routine at 864 will permit all PETs to

run the program. Perhaps the best memory area. For

the greatest number ofcomputers, would he in the S000

decimal area (above BASIC, yet under the 8K memory

limit).

14. COMPUTE! pays between $25 and S25O lor

published articles. In general, the rate reflects the

length of the article.

15. COMPUTE! welcomes the idea thai authors of

long programs will offer to make tape or disk, copies to

save other readers the typing time. However, we request

that the copying Ice be $3.00 Such articles should

conclude with the remark that interested readers musi

send a stamped, sell-addressed mailer and a blank tape

or disk, lie aware, though, that you might be inundated

with requests.

16. Articles can be ol any length — from a .single-

line routine to a multi-issue series. The average article is

about lour, double-spaced, typed pages.

17. If you wanl to include photographs, they

should be 5x7, black and white glossies.

18. We purchase all rights to your manuscript and

software. COMPUTE! will cooperate with authors on

specific programs on a case-by-case basis to allow the

author i<> share commercial rights in the software

should any opportunities other than publication in

printed form arise. ©
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Introducing a totally new world

in professional software for the

Apple II and Commodore Pet.

Until recently, the tremendous explosion in micro

computer technology left an unfilled void in real

quality software. MicroCraft Systems is totally

dedicated to filling that void for the Apple II and the

Commodore Pet. With powerful, elegant and ver

satile software.

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

More than a software distributor or discount house,

MicroCraft Systems now provides you with access

to a whole new spectrum in software systems.

MicroCraft software includes: MacroLink, a com

plete macroassembler for the 6502. SuperEdit, a

full-screen editor with a superb range of powerful

capabilities plus, DiskScreen, a screen-oriented

disk utility. Complete System $200/$40
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or object code programs • Fully nestable file in
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Full Screen Editor • Single keystroke commands •

Uses standard text files • Move cursor by character,

line or page • Block move and copy • Search and

replace • Macro capability • Plus extra software:
SuperEdit '56 x 27' provides 56 x 27 character

screen for Apple II • And more!

DiskScreen $40/$10

Displays a complete sector in hex and ASCII • Com
pletely visual and interactive • Sector move and

copy • To change byte value, move cursor and type.

NOTE: All programs require single disk drive. MacroLink
also requires 48K. First price: software and man

ual. Second price: manual only (applied toward

purchase of software).

Call or write for our complete MicroCraft Systems

catalog at no extra charge. Other programs include:

S.T.A.R. Reading Program • "C" Compiler • Gra

phics Development Systems • Programs in ROM •
SuperEdit for 80 x 24 video cards

MicroCraftSystems, me.
In software systems, a name to remember.

188 Kerby Road

Grosse Pointe Farms, Ml 48236

(313)881-3089

Source I.D. CL0472 Micro Net I.D. 70270,222

VISA or MasterCharge accepted. Inquire at your local

computer store or order direct.
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A Tape "EXEC"

For Applesoft:
Loading Machine

Language Programs

Sherm Ostrowsky

Goleta, CA

Apple owners with Disk systems have available a

very powerful DOS command, "EXEC", which will

effectively turn control of the computer over to a

text file on the disk. The lines in this file are treated

as if they had been typed in at the keyboard in

Immediate mode, and are executed. Unfortunately,

we owners of "obsolete" cassette-tape based systems

don't have the benefit of this capability. But, in this

article I will show you how to obtain some of the

power of an "EXEC" file on tape. I'll demonstrate

the method, which is actually quite general, by

showing how to load Machine-Language (ML)

programs just as easily as you now load Applesoft

programs, and how to combine Applesoft and ML

loads on one cassette in an effective manner. It has

been said that most apple owners have disks, but I

suspect that those who still use tape include a high

proportion of relative beginners, so this article will

lie slanted toward them.

Some of the programs in my library arc in

Applesoft and others are in ML, but all of them are

still on cassettes. As you are probably aware, these

two different types of programs must be loaded

into the computer by entirely different commands.

An Applesofl program is loaded very simply, by

typing LOAD. You don't have to know how long

the program is or where in memory it is supposed

to be stored; Applesoft takes care of all those details

for you. But a ML program is a pain in the neck to

load. First you have to enter the Monitor by typing

CALL -151. Then you have to know the exact

addresses of the beginning and end of the program,

so you can type:

(Begin Address).(End Address)R

to start the loading process. And woe unto you il

you arc off by even one byte in remembering where

the programm is supposed to go: you'll get that

dreaded "beep" and "ERR" message.

And, after it's loaded, the difference between

Applesoft and ML programs continues to exist, to

the discomfort of the latter. To run the Applesoft

program, you type RUN — what could be simpler?

To run the ML program you have to know its

Entry Address, which may or may not be the same

as its Begin Address; then you type (still in the

Monitor)

(Entry Address)G

to gel it started. You have to keep referring to

written notes in order to load and run a ML pro

gram successfully.

Well, I got tired of all this. I wanted to load all

my programs, whether in Applesoft or ML, in

exactly the same way — by typing LOAD. And I

wanted to run them all the same way — by typing

RUN. The computer has a better memory than I

have, so let it keep track of where the darn ML

program begins and ends, and where to enter it.

After a while, I found a way to do this, and I'll

describe it to you below. In the process, I discovered

that the method would also solve some other prob

lems connected with how to combine Applesofl

Programs with ML subroutines in a convenient

fashion. These, loo, I shall pass on to you.

Although the method I am about to describe is

very easy to use, it is actually based upon some

rather intimate details concerning the inner

workings of Applesoft. So, as a byproduct, I hope

this article will add to your knowledge in this area,

so vital to making fullest use of the capabilities of

the Apple.

Let us begin by solving the problem of how to

simplify the loading and running of a single ML

program. We'll assume that you start out with the

program already in the computer's memory, having

been loaded (for the very last time, let us hope) by

the tedious old method. We must also assume that

you can, if you wish, SAVE the ML program back

onto a cassette tape by typing:

(Begin Address).(£ncl A.ddress)W

in the Monitor. This last assumption may be more

ofa stumbling block than you may think, since

some commercial programs are "protected" so that

they cannot easily he copied, i.e., SAVEd onto

another cassette. Sorry, folks, but if that is the case

with your program, then I can't help you.

Now, leave the Monitor and enter the Apple

soft level by typingControl-C (Return), and type in

an Applesoft loader program like the one I'm

going to show you below. The example is for a
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A Tape "EXEC" 
For Applesoft: 
Loading Machine 
Language Programs 
Sherm Ostrowsky 
Goleto,CA 
Apple ow ne rs with Disk systems have ava ilab le a 
ve ry powerful DOS comma nd , "EXEC", which wi ll 
e ffective ly llIrn control of the computer ove r to a 
tex t fil e o n th e disk. T he lines in thi s fil e are treated 
as if th ey had been typed in at the key board in 
1m med ialc mode, and are executed. Un rort.lI natel y I 
we ow ne rs or "ubso lctc>! cassette-tape based systems 
d o n't have th e be nefit of this capabili ty. But, in th is 
article I will show yo u how to obta in some o f the 
powe r o f a n "EXEC" fil e on tape. I'll d e lllonstrate 
the method , which is actuall y qu ite genera l, by 
showing how to load Machine-Lang uage (ML) 
programs j ust as easil y as )'o u now load Appleso h 
programs, a nd how to combine Applesofl a nd M L 
loads on one cassellc in an effective manner. I t has 
been sa id tha t mos t apple owne rs have disks, bu t I 
suspeCl that those who still use tape include a hi g h 
proportion of re lative beginne rs. so this a rticle will 
be slanted towa rd th em. 

Some of the progra ms in m y li brary a re in 
Applesoft and othe rs a rc in ML, but a ll o f Ihe m a rc 
sti ll o n cassc u es. As yo u are probably awa re , these 
two difl'cre nltypes of programs must be loaded 
in to th e compute r by e ntirel y diffe rent cO illma nds. 
An Applesoft program is loaded very simply, by 
typing LOAD. You don't have to know ho\\' 1011 / 
the program is or where in me mory it is supposed 
10 be stored; App lesofttakes ca re of a ll those deta ils 
for you. But a ~ I L program is a pain in the neck to 
load. Firsl you have to enter the Monitor h)' Iypin g­
C:A 1.1 . - I:; I. Theil you have to know the exaCl 
addresses or the beg-ill I! ing and e nd of I he program. 
so you can type: 

(Begi n Address) .(End A ddress)R 

to sta l'l th e loading process. And \\fOC l ll1l0 YOLI if 
you arc olT hy eve n oll e byte ill rcrn ernberill!-{ where 
th e progral1ll11 is supposed to go: you'll gel th a i 
dread ed "hee p" a lld " ERR" Ill essagc. 

_________ ---.:"::~Z_~--+ 

And, afler it's loaded , the difference bel ween 
App lesoft and ML programs continues to ex ist, to 
th e discomfort of th e laller. To run th e Ap pleso rt 
program , you type RUN - wha t co uld be simple r ' 
To run th e ML prog ram yo u have to know its 
Entry Add ress, which mayor may not be the sa me 
as its Begi n Address; the n yo u type (st ill in the 
Mo ni tor) 

(Entry Address)G 

to ge t il slaned. You have to kee p referr ing to 
written notes in o rder to load and run a \1L pro­
g ram successfull y. 

We ll , I got tired or a ll this. I wa nted to load a ll 
Ill y prog rams, whelher in Ap plesoft o r I\IL, in 
exactl y th e sa me way - by typ ing LOA D. And I 
wanted to run the m a ll the sa me way - by ty ping 
RUN. The compute r has a be lle r me mory lhan I 
have, so le t it keep Irack o f whe re the darll ML 
program begins and e uds, and whe re 10 e nte r il. 
Afte r a wh il e , I fo und a way to do this, a nd I' ll 
d escribe it to yo u below. I n th e process , I d iscove red 
lhaL th e method wou ld alsu solve some other prob­
lems connected with how to combine App lesoft 
Programs with M L subro lltill es in a cOll venient 
rash ion. T hese, too, I sha ll pass on to yo u. 

Altho ug h th e me thod I a l11 abo ut to describe is 
ve ry eas)' to use, il is actuall y based upon so me 
nnhc r in timate detai ls concerning th e inll er 
workin gs o f Applesofl. So. as a byproducl , I hope 
th is anicle wi ll add to yo ur kll owled gc inlhis a rea , 
so vila l to making full est use oflhe capab ili ties o f 
the App le. 

Le tus begin by so lving th e problem o f how 1.0 

sil1lp li fy the load ing' a lld runnill g ofa single ML 
prog ram. \Ne'll aSS lIlll e lh aL you stan o ut with the 
program already ill the co mpute r's m emory, having 
been loaded (fo r the ve l")' las ltil1l e, let us ho pe) by 
th e tedious o ld mel hod. We muSI a lso assume lha l 
you ca l1 , if yo 11 ",ish . SA VI-: Ihe J\.IL. prog ram back 
onto (I GlSSellc tape by typi llg: 

( Bt:/{in A<icln:ss) .( Elul Aclcl l"c s-,) \ \' 

in the ~ I o nitor. T his last assulllption ma y hc 1I10re 

ora stu lll bling block than y Olll1l:t)' thillk . since 
some cOllllllcn:ial programs arc ··pro(cCled" so th at 
Ihey GIIIIl Ot eas il y be co pied . i.e .. SA VEd 01110 

anothe r casSCllC. SOIT )'. fo l ks, but ir t hat is the c lse 
", ilh )'our progra 111 . lhel1 I C., l1 ·l he lp )'ou. 

Now , IC;lvc the ~ I o nit()r all d Cll ter the Applc­
sofl level b)' lypil1g (:01111'0 1- (; (Rei urn ). a l1d I), I'C il1 
<111 App lesoft lo<ld c r prog r<lllllikc th e Ol1 e 1' 11 1 

g-oillg to sho w YO li helo w. The exalllpl e is for a 
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The BEST games are from Creative Computing Software

178: Adventure

1979: Air Traffic Controller

1980: Super Invader

1981: Blister Ball
and Mad Bomber

Blister Ball

Blister Ball is the first completely original

arcade-type game for a computer. Not a

copy, not an adaptation, not a spinoff. Blister

Ball is new—it's a new idea—belter than

Invaders, better than Circus, better than

Asteroids, better than Gaiaxian. If you've

played other games for hours, you II play

Blister Ball for days.

How does it work? Well, some mean but

fun-loving aliens have produced some

bouncing bombs. First they drop one and

you've got to position yourself under it and

zap it with your laser. If you miss, that s

OK. It will bounce around, although each

bounce is lower, and you have several

chances to zap it. Got the hang of it? OK,

here come two bouncing bombs. You zap

them. Then you're faced with three, then

four and five.

As they bounce longer and longer the

walls begin to close in so you're faced with

either zapping the bombs or being hit. Each

hit knocks you a little further toward the

gutter. But you can survive two hits which

is usually enough to zap all the bombs.

Feeling confident? Don t. Because after

5 bombs the murderous little devils drop 5

bonus bombs, worth ten times as much.

These don't bounce, so you get only one

shot. You need nerves of steel and the

reflexes of a tail gunner.

After you complete one round,the game

starts again with bombs that bounce faster

and lower (and are worth more) than the

previous ones.

Blister Ball is a fantastic solo game. But

there are two-player options as well in which

players can play as a team or as opponents.

Each player can move the entire width of

the screen and zap any of the bombs. Here,

you're not only trying to survive, but trying

to outscore your opponent. The game has

two skill levels.

Mad Bomber

In Mad Bomber you are faced with aliens

in a huge ship hovering overhead. They

have bomb racks which they constantly fill

with bombs. Your object is to move from

side to side on the ground and zap the

bombs in the bomb racks or as they fall.

As the game progresses, the aliens fill

up their bomb racks more quickly and the

bombs fall faster. You lose after ten bombs

have hit the area which you are defending.

Mad Bomber can be played by one player

solo or by two players as a team or as

opponents. Two skill levels.

Order Today

Blister Ball and Mad Bomber are available

together for $29.95 on disk (DOS 3.2) only

and require a 48K Apple with paddle

controls. (We recommend using the Super

Paddles from Peripherals Plus).

To order send S29.95 plus $2.00 shipping

and handling to the address below. Credit

card customers should include card number

and expiration date of Visa. MasterCard or

American Express card. Credit card orders

may also be called in to our toll-free number

in the continental U.S.

If you also wish to order a set of Super

Paddles from our Peripherals Plus subsidiary,

the cost is just $39.95. The paddles are

backed by a 90-day limited warranty from

the manufacturer as well as Peripherals

Plus moneyback guarantee of satisfac

tion.

Blister Ball and Mad Bomber are colorful,

challenging, fast and noisy. They are thu

games of the year from Sensational Soft

ware.

creative

Attn: Hope

39 E. Hanover Avenue

Morris Plains. NJ 07950

Toll-free 800-631-8112

In NJ 201-540-0445
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The BEST games are from Creative Computing Software 

1978: Adventure 
1979: Air Traffic Controller 

1980: Super Invader 
1981: Blister Ball 
and Mad Bomber 

Blister Ball 
Blisler Ball is the first completely original 
arcade-type game for a computer. Not a 
copy. not an adaptation, not a spinoff. Bl ister 
Ball is new-it's a new idea-better than 
Invaders, better than Circus. beller than 
Asteroids, better than Galaxian. If you 've 
played other games for hours. you 'lI play 
Bl ister Ball for days. 

. .' . • • . :1 : 
' .. . . 

How does it work? Well . some mean but 
fun-loving aliens have produced some 
bouncing bombs. First they drop one and 
you 've got to position yourself under it and 
zap it with your laser. If you miss. that's 
OK . It will bounce around . although each 
bounce is lower. and you have several 
chances to zap it. Got the hang of it? OK. 
here come two bouncing bombs, You zap 
them, Then you 're faced with three. then 
four and five . 

As they bounce longer and longer the 
walls begin to close in so you 're faced with 
either zapping the bombs or being hit. Each 
hit knocks you a little further toward the 
gutter. But you can survive two hits wh ich 
IS usually enough to zap all the bombs. 

Feeling confident? Don'l, Because after 
5 bombs the murderous little devils drop 5 
bonus bombs. worth ten times as much . 
These don't bounce, so you get only one 
shot. You need nerves of stee l and the 
reflexes of a tail gunner. 

After you complete one round. the game 
starts again with bombs that bounce faster 
and lower (and are worth more) than the 
previous ones. 

Blister Ball is a fantastic solo game. But 
there are two-player options as well in which 
players can playas a team or as opponents. 
Each player can move the entire width of 
the screen and zap any of the bombs. Here. 
you 're not only trying to survive. but trying 
to outscore your opponent. The game has 
two Skill levels. 

Mad Bomber 
In Mad Bomber you are faced with aliens 

in a huge ship hovering overhead. They 
have bomb racks which they constantly fill 
with bombs. Your object is to move from 
side to side on the ground and zap the 
bombs in the bomb racks or as they fall. 

As the game prog resses. the al iens fill 
up the ir bomb racks more quickly and the 
bombs fall faster. You lose after ten bombs 
have hit the area which you are defending. 

Mad Bomber can be played by one player 
solo or by two players as a team or as 
opponents. Two skill levels. 

Order Today 

Blister Ball and Mad Bomber are available 
together for $29 .95 on disk (DOS 3.2 ) only 
and require a 48K Apple with padd le 
conlrols. (We recommend using the Super 
Paddles from Peripherals Plus). 

To order send S29.95 plus 52.00 shipping 
and handling to the address below. Credit 
card customers should include card number 
and expiration date of Visa . MasterCard or 
American Express card . Credit card orders 
may also be ca lled in to our toll-free number 
in the continenlal U.S. 

If you also wish to order a se t of Super 
Paddles from our Peripherals Plus subsidiary, 
the cosl is just 539.95. The paddles are 
backed by a 90-day limited warranly from 
the manufacturer as well as Peripherals 
Plus' moneyback guarantee of satisfac­
tion. 

Blister Ball and Mad Bomber are colorful. 
challenging, fast and noisy. They are the 
games of the year from Sensational Soft­
ware. 

GP6fttiv6 
GOmputind 

Attn : Hope 
39 E, Hanover Avenue 
Morris Plains. NJ 07950 
Tall-free 8OO~31-8112 

In NJ 201 -540-0445 
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specific program that I use a lot: my Assembler.

And the example has had a few unnecessary bells

and whistles added to it to enhance its convenience

to me; you may want to leave these off for your

application. Instead of describing the program in

the usual way, with a lot of REM statements, I

intend to do a far more thorough job of explaining

it in the following text. So here's my Loader pro

gram, and the explainations come after it.

10 REM APPLESOFT LOADER FOR

20 REM THE S-C ASSEMBLER

30 :

40 HOME : VTAB 12: HTAB 8: PRINT

"LOADING THE S-C ASSEMBLER"

50 PRINT :X= POS(0)

60 Y$ = "1000.24FFR D823G"

70 FORI=1TOLEN(Y$):POKE511 + I, ASC

(MID$ (Y$,I,I))) + 128: NEXT

80 POKE 72,0: CALL-144

90 T = POS(0):IFT>X+1THEN200

100 POKE 214,85

110 PRINT CHR$ (7);"LOAD SUCCESSFUL—

STOP TAPE": PRINT

120 FOR PAUSE =0 TO 2000: NEXT

130 CALL 4096: END

199 REM LOADING-ERROR EXIT

200 PRINT CHR$ (7); CHR$ (7); CHR$ (7);

"*** LOADING ERROR ***": PRINT

210 END

Here is the explanation.

Lines 10—30 just tell what the program is for.

Line 40 is one of my "bells-and-whistles." It

isn't necessary for proper operation of the program,

bul I find it comforting. It displays a message on

the screen telling me what is going on, and keeps

the message there for me to look at while the tape-

is being read. Some of these ML programs take a

L-O-N-G time to load, and you sometimes begin to

wonder if the computer is still doing anything.

Line 50 is also not strictly necessary, but it is

very useful. It is part of an error detection scheme

to keep me from trying to run the program if it

didn't load in correctly. The Apple keeps a running

tally of a checksum during the load process, and

will give an "ERR" message if il fails to agree with

the value that accompanies the program on the

tape (thereby indicating that something has gone

wrong in the loading), but, other than this message,

the Apple doesn't set any error Hags that can be

read by a program. So here, before we even begin

to load the tape, we record, in variable X, the

horizontal position of the cursor. This will be used

in line 90 (below) to determine if a loading error

has taken plate.

Lines 60-80 are the bean of the loader. They

constitute a clever scheme by which an Applesoft

program can, in effect, fool the computer into

believing that you have typed in the line:

(Begin Address).(End Address)R

by way of the Monitor! It was invented by S.H.

Lam. In line 60, the string variable Y$ contains a

sequence of literal Monitor commands, just as you

would have typed them in by way of the keyboard.

The first part is the instruction to Load the ML

program starting at address $1000 and ending at

address $24FF (the "dollar sign" signifies a hex

adecimal number, in 6502 notation). There follows

an obligatory space, to separate this Monitor com

mand from the next one. The second and last

command on this line is "D823G", which tells the

Monitor to execute an Applesoft subroutine located

at $D823. This particular subroutine happens to

be the so-called "running return" to Applesoft,

after which the computer will begin to execute

whichever proper Applesoft command it

encounters next.

You'll notice, however, that so far this Monitor

command line is still resident in a string variable;

how do we get the Monitor to see it and execute it?
Well, line 70 pokes this string, one byte at a time,

into memory starting at location 512 (in decimal).

But 512 is equivalent to $0200, the start of the

Apple's keyboard input buffer where it goes to

find every new line after you have typed it in. So

the effect of line 70 is to place the pseudo-inpul

line defined in line 60 into the input buffer. Those

who are particularly observant may be wondering

about the reason for adding 128 to the value pro

duced by the ASCI command, before POKEing it

into the buffer. This is due to a little known incom

patibility between Applesoft and the Monitor in

the way they interpret ASCII character codes.

Strangely enough, although Applesoft uses "true

ASCII," in which the highest bit (bil 7) of each bylc

is off (i.e., = 0), the Monitor uses a different version

of ASCII in which bit 7 of each byte has to be on

(i.e.,= 1). The addition of 128 (decimal) turns this

bit from off to on.

Now line HO gets the Monitor to look into the

keyboard buffer and execute whatever commands

it finds there. The POKE of 0 into location 72 is

just a precaution, to make sure that no strange

values have gotten into the location which will be

stored in the Processor Status Register when the

Monitor call is executed. Those of you who know

something about the operation of the 6502 Micro

processor will understand what this means; for the

rest of you it is of no great significance — itjust

needs to be done to prevent possible trouble.

Finally, the command CALL-144jumps to the

Monitor subroutine referred to above: the one that

scans the input buffer and executes whatever

commands it sees there.

As I mentioned above, lines 60-80 are the

heart of the technique being discussed in this article.

But I want to emphasize that the procedure outlined

in the past few paragraphs is extremely powerful

and quite general. By using il. you ran make the

Apple execute any commands which can be input

by way of the Monitor, such as moving ranges of

memory around, storing machine language pro-
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specific program that I use a lot: m y Assemble r. 
And th e example has had a few unnecessa ry bell s 
and whist les add ed to ilto enhance its co n venie nce 
to me; you may wa nt to leave these off for your 
ap plicatio n. I nstead of describing the program in 
the usual way, with a lot of REM state me nts, I 
intend to d o a far more thorough j o b o f explaining 
it in the following tex t. So he re's m y Loader pro­
gram , a nd the exp la inatio ns come a fte r it. 

10 REM APPLESOFT LOADER FOR 
20 REM THE SoC ASSEMBLER 
30 
40 HOME: VTAB 12: HTAB 8: PRINT 

" LOADING THE SoC ASSEMBLER" 
50 PRINT :X = POS(O) 
60 Y$ ="1000.24FFR D823G" 
70 FOR I = I TO LEN(Y$) : PO KE 5 11 + I, ASC 

(MID$ (Y$,I,I») + 128: NEXT 
80 POKE 72,0: CALL - 144 
90 T=POS(0) : IFT)X+ITHEN200 

100 POKE 214,85 
110 PRINT CHR$ (7);" LOAD SUCCESSFUL-

STOP TAPE" : PRINT 
120 FOR PAUSE =0 TO 2000: NEXT 
130 CALL 4096: END 
199 REM LOADING-ERROR EXIT 
200 PRINT CHR$ (7); CHR$ (7); CHR$ (7); 

"u* LOADING ERROR ***": PRINT 
210 END 

He re is th e expla natio n . 
Lines 10-30 j ust te ll what the p rogram is for. 
Line 40 is o ne of m y "be lls-and-whistles." It 

isn't necessa r y for proper operation o f th e program , 
but I find it comforting. I t d isp la ys a message o n 
the screen te llin g me wha t is going o n , and kee ps 
th e message the re for mc to look a t whil e the tape 
is being read . Some of these M L p rograms take a 
L-O-N-G time to load , and you sometimes begin to 
wo nde r if the cornputcr is still doing an ythin g. 

Line 50 is a lso not stri ctl y necessa ry, but it is 
ver y use ful. I t is pa rt of an e r ro r d e tection sc heme 
to keep me rro m trying to run the prog ra m if it 
didn 't load in correctl y. Thc Apple kee ps a running 
ta ll y ofa checksum du rin g the load process, and 
wi ll give an "E RR" message ir it rai ls to agree with 
th e va lue tha t accompan ies th e prog ram u n the 
tape (thereby indicating that something has gone 
wro ng in the load ing), but, othc r than this message , 
th e Applc d oesn 't se t an y e rror fla gs that can be 
read by a progra m . So here, before we eve n begin 
to load the lape , we record, in va ri ab le X, th e 
horizonta l position of the curso r . This will be used 
in line 90 (below) to dete rmine if a loadin g e rror 
has take n place. 

Lines 60-80 are th e hea n of th e loade r. T hcy 
co nstitute a clever scheme by wh ich an App lcsort 
program can , in e ffect, fool th e computer into 
bel ievi ng that YO ll have typed in thc line : 

(Begin Address).(End Addrcss) R 

by way of the Mo ni tor! It was in ve n tcd b y S.H. 
Lam. Inlinc 60, th e string val'lablc Y$ COllla ll' S a 
seque nce of lite ra ll\·lonitor commands. just as yo u 

wou ld have typed th em in by wa y of the keyboard. 
The first part is the instructi o n to Load the M L 
program staning at address $ 1000 and ending a t 
address $241'1' (the "dollar sign" sig nifies a hex­
ad ecimal number, in 6502 notati o n). The re follows 
a n obl igatory space, to separate this Mo nito r co m­
ma nd from the next one. T he second and last 
command on this line is "0 823G", wh ich tel ls the 
Monitor to execute an Applesoft sub routine located 
at $ 0 823 . This particular subro utine happe ns to 
be th e so-ca ll ed " running re turn " to Applesoft, 
after which th e compute r will begin to execu te 
whicheve r proper Applesoft command it 
e ncounters next. 

You' ll notice, howeve r , that so far th is Mo nit.or 
command lil1 e is stili resident in a strin g va riable; 
how d o we get th e Monitor to see it and e xecute it ) 
Wel l, line 70 po kes this string, o ne byte at a time, 
into memory sta rting at locat ion 5 12 (in d ecimal ). 
But 5 12 is equi va len t to $ 0200, th e start o f th e 
Apple 's keyboa rd input buffe r whe re it goes to 
find every ne w line after you have typed it in. So 
the effect ar line 70 is to place th e pseudo-input 
line defined in line 60 into the in put b u rfe r. T hose 
who a re particularl y observant may be wonde rin g 
about the reason for add in g 128 to t he va lue pro­
duced by the ASC command, befo re POKEing it 
in to th e bufre r. T his is due to a li lli e kn own incom­
patibility between Applesoft and the Monitor in 
th e way th ey inte rpre t ASC II characte r codes. 
Strange ly enough , a lthough Applesoftu ses "true 
ASC II ," in which th e hi ghcst bit (bit 7) of each bytc 
is off (i. e., = 0), the Mon itor uses a differe nt ve rsio n 
of ASC II in which bit 7 of each byte has to be on 
(i. e., = 1). The add itio n of 128 (decimal ) turns thi s 
bit from o fl to o n . 

Now linc 80 gets thc Mo ni tor to look into th c 
keyboard buffe r a nd execute whateve r commands 
it finds there. T he POKE of 0 into loca tion 72 is 
just a preca utio n , to make sure that no strange 
va lues have gott.e n into th e loca tion wh ich will be 
stored in the Processo r Sta tu s Registe r whe n the 
Monitor ca ll is executed. T hose of you who know 
somethin g abo u t th e ope ration of th e 6502 Micro­
processo r willun cl e rstand what t. hi s means; fo r th e 
rest of you it is of no g reat s ig nifi cance - it just 
needs to be done to prevent possib le troub lc. 
Finall y, the comma nd CA LL- 144 jUlll ps to the 
Monitor subroutine referred to above: the one th at 
scans the inpu t bufle r a nd execu tes wha teve r 
comma ll d s it sees there. 

As I mc nt inned "bm-c. lines 60-80 a re thc 
hea rt o r t hc tec h nique be ing discussed in th is an icle. 
BUll wa nltocmphas ize that t. h e procedure ou tlin ed 
in the past Ie ,,- paragraphs is (·.\'/rl'lIIi,ly powerfu l 
and quit e ge neral. By Ll s iIl g il . YOli G ill m ake th e 
Apple execut e an )' cOlllmands which ca n be in put 
b }J way o f Lh c fvlo nito r . s li ch as mO\'ing ran ges of' 
memory arou nd , sto rin g mac hine la nguage pro-
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grams wherever you wish, or any of the oilier

things discussed on pages 39—60 of the Apple II

Reference Manual. But you can do all this from

within a running Applesoft program, without ever

stopping to enter the Monitor or typing in any

commands at the keyboard. To those with a fertile

imagination, the possibilities inherent in such a

capability are enormous — enough to fill several

articles as long as this one. You can have some fun

thinking up some ideas of your own.

Meanwhile, let's get back to the subject at

hand. After executing line 80, the computer should

have loaded the ML program from tape into the

specified location in memory. Line 90 checks the

horizontal position of the cursor alter the load has

been completed. If the loading failed, the computer

will have primed out the message "ERR", and so

the cursor will be three spaces farther to the right

of where it was before the loading process began.

In this case, line 90 causes a jump to line 200, the

error exit. Here the "'bell" is beeped thrice (those

CHR$(7)s) to wake me up, an appropriate message

is printed on the screen, and the program ends, to

let me rewind the cassette and try again.

Bui this doesn't happen very often — the

Apple cassette system has been very reliable for

me. So, usually, upon completing the tape load, the

program goes to line 100. This is another very

important line whose significance, however, cannot

be easily explained at this point in the discussion.

Let us put off the explanation of line 100 until we

have finished looking at the remainder of the

program. There's not much left to say. Line 1 10

lets me know, with a "beep" and a message, that

the loading process has been successfully completed

and reminds me to turn off the tape recorder. Line

120 causes a delay of about three or four seconds

to give me time to see and act on that message,

because line 130 causes the program to begin

executing.

ibis may need a bit of comment. Although it

is necessary, in Applesoft, to RUN to start a pro

gram after loading it. I think that most of the lime

the user would be just as happy to have the program

begin running as soon as the load was completed, if

only Applesoft had such a 'LOAD-AND-GO"

command. Certainly in the present example, since

1 know that the entry address to initialize my As

sembler is at $1000 {decimal 4096), I prefer to

have the loader program do this for me by doing a

"CALL 4096". You can "Load-and-Go" your own
Ml. programs in the same way by pulling an equi

valent CALL to the entry address in your version

of this loader.

However, ifyou insist on retaining the two-step

process, and want to be able to start your program

by typing RUN in the regular Applesoft manner,

the program can easily be modified to do this in

stead. Just replace line 130 with the following:

130 DEL 10,130: END

140 CALL 4096: END

The new line 130 causes the whole from part of

the loader to self-destruct (in memory only of

course, not on your cassette), leaving only line M0

as the first active command. Now typing RUN

executes just this one remaining line, making your

ML program start running at its entry address.

This has been a rather exhaustive description

of a short Applesoft program, but since it contains

several techniques which may be new and un

familiar to many readers and since these techniques

seem to me to be of great usefulness, I thought it

worthwhile to explain thoroughly.

One Of Applesoft's Least-Known Features

But we're not quite done explaining yet. There is

one more technique which is required to make the

loader perform properly. And this is perhaps the

most mysterious and least-known of all the features

of Applesoft, so even some of you semi-pros might

be able to learn something new from the next feu-

paragraphs.

As things now stand, the loader program and

your ML program have not yet beenjoined together

on tape so that the former can help you to load in

the latter. You will recall that, before I started

describing the loader program, I left you with your

ML program already in memory. Now you should

also have typed in a customized version of the

loader program, with the beginning and ending

addresses in string Y$ replaced by the values ap

propriate to your ML program, and your entry

address (in decimal) replacing my "4096" in line

130 (or 140 if you chose to go that route). (By the

way, I hope that your ML program didn't occupy

any o( the memory spaces now containing the

loader (from $0800 to $09A2 in my case), since I

forgot to warn you about this unfortunate way to

clobber the whole thing.) Assuming that all is still

well, you now want to put both the loader and the

ML program onto tape, with the loader first, of

course. But, before you hasten to type SAVE to put

the Applesoft loader program on tape, wait jusl a

little longer while I explain the lasi secret.

The secret is this: before you SAVE the loader,

type in the following Applesoft command in Im

mediate Mode (to be executed From the keyboard):

POKE 82, 128

This seemingly innocuous command is the kc\ to

making the loader behave like an EXEC file —

doing its job without human intervention. It repre

sents an almost totally undocumented feature of

Applesoft and works like this: any Applesoft pro

gram which is SAYEd to tape after this POKE has

first been executed will AUTO-RUN as soon as it

has been LOADed! That is, if you rewind the

SAYEd tape and type LOAD. Applesoft will not

only load in the program, but will also immediately
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grams wherever you wish, or any of the other 
things discussed on pages 39-60 of the A/l/lle II 
Reference Mal111al. But yo u can do all this from 
within a running Applesoft program, without ever 
sLOpping to elller the MoniLOr or typing in any 
commands at the keyboard. To those with a fertilc 
imagination , th e poss ibiliti es inherent in stich a 
capability a re eno rmous - enough to fill several 
articles as long as this one. YOLI can ha ve some fun 
thinking up some ideas of your own. 

Meanwhile, let's gel back to the subject at 
hanci. Aftcr cxccuting line 80, th e compute r shou ld 
have loaded the M L program from tape into thc 
specified location in memory. Line 90 checks the 
horizontal positio n ohhe cu rsor after the load has 
been completcd. I f the loading failed , th c com pute r 
will ha vc printed out the message " ERR" , and so 
the curso r will be three spaces fanh e r to the ri ght 
of where it. was be fore the loading process began. 
In this case , line 90 ca uses a jump LO line 200, the 
error ex it. He re the "bell " is beeped thrice (those 
C H R$(7)s) 1.0 wakc me up, a n appropriatc mcssagc 
is printed o n the scr ee ll , and the program ends, Lo 
le t Ine rew ind th e cassette and try aga in. 

But thi s doesn' t happen ve l' )' often - the 
Apple caSSC LLe syste m has been very reliable for 
me . So, usuall y, upon completing the tape load, the 
program goes to line 100. This is another very 
important lin e whose significance , however, cannol 
be eas il y ex plain ed at Lhi s point in the di scuss ioll. 
Let us put ofT the ex planation of line 100 unti l we 
ha ve fini shed lookin g at lh e re mainde r ofthc 
program. There's nOlmuch le ft 10 say. Line 11 0 
lets me kn ow, with a "beep" and a message, that 
the loadi ng process has been successfull ), completcd 
a nd rc minds me to turn o flth e tapc rccordc r. Line 
120 causes a dela), o f about three o r fo ur seconds 
to g ive mc tim e to see and act o n thatmessagc, 
beca use line 130 causes the program LO begi n 
exccuting, 

T his ma )' Il ccd a bil o f COl11melll. Althoug h il 
is necessary. ill App lesoft, to RU\J to sta rt a pro­
g ram aft c r loadi ng it. I think thatlllost o f th e t.ina: 
th c USCI' would be just as happy to have t.he prog ram 
begin rUlln ing as soon a !':i t.he load \"(-\ !':i completed. if 
onl ), Applcson hacJ such a "LOA D-AND-CO" 
cOlllmalld , Ce riailll y ill th e prescnt cxamp lc , sin t:c 
I know thai the e lltry address LO inilia li zc Ill y As­
semble r is at $ 1 000 (decimal 4096) , I prefer 1.0 

ha ve th e loade r program do this for me by doin g a 
"CALI . 40~)G". You GUI " Load -and-Co" you r own 
ML prog ram s in tile samc w<Iy by puuing (In equi ­
va le nl CA LL to Ih e e lllr ), addrcss in rour \'c rs ioll 
of Ihis loader. 

Ho\\'cver. if YO li in sist 011 re tainin g thc I \\'C)-S ICP 
process. Clnci want to be ab le to sta r! your progralll 
by typing RUN ill th c regular App lcso fl manncr. 
th e program G ill eas il y be modified to do this in­
stead . .lust re place line 130 with the following: 

L30 DEL 10,130, END 
140 CALL 4096, END 

The new line 130 causes the whole frolll part o f 
the loader to self-destruct (in memory onl y of 
course, nOt on your casseue), leaving o nl y line 140 
as th e first aClive command. Now typin g RUN 
executes just this one re mainin g lin e, makin g your 
ML program start running at its e nt.ry add ress . 

T his has been a rath c r ex hauslive descriplion 
of a shan Appleso ft prog ram , bu t sin ce it conta in s 
se ve ra l techniques which ma y be ne w alld un ­
familiar 1.0 man y reade rs and since t.hese techn iques 
seem to me to be of g rea l use fuln ess. I th o ught. it 
worthwhi le LO explain thorough I)'. 

One Of Applesoft's Least·Known Features 
But we're nOL quite donc ex plaining yc l. T hc rc is 
one mo re technique which is required to make the 
loade r perform properly. And this is perhaps the 
moslmyste ri o us and least-kn own of a ll tlte features 
of Appleso fL so even some of you semi -pros mio'ht 
be ab le to lea rn some thing ne w from th e !l ex t fe~\' 
paragraphs . 

As things now stand , th e loader progra m and 
your ML program have not yet been joined toge th cr 
on tape so that the form e r call help yo u to load ill 
the lattcr. You will recall that, be fore I started 
describing Ih e loader program , I left you with your 
ML program alread y in memo!,)!. Now yo u should 
also ha vc typed in a cus to mized vers io n or the 
loadcr prog ram , wit h th c begin n in g and cndillg 
addrcsses in Si ring 1'$ rcp laccd by Ihc va lucs ap­
propriate to your ML program , and yo ur c lllr ), 
address (in decima l) repl acing m)' "4096" in line 
130 (o r 140 if you chose to go that routc). (By the 
way, I hope thaL your ML progra m didn 'L OCC UP )' 
all)' o r t.h e me rno r), spaces now containing the 
loader (from $0800 to $09A2 in m)' casc), sincc I 
forgot to wa rn you about this unfortunate way to 
clobbe r the whole thing. ) Assu ming tha i all is still 
we ll. )'OU no\\' wa rll to put both the loader alld th e 
ML prog ram o nto tape , \\'ith th e loadc r first. of 
coursc. But, be fore yo u hastcn to typc SA VE to PUI 
the A pplesofL loader progralll on tapc. wail jusl a 
lill ie longe r whi le I explain thc b st scc rel. 

The scc ret is this : brjim' yo u SA VI': li le load e r, 
type in Ih e ro llowing Ap plcso ft cOlllmand ill Illl ­
mcdial e Modc (lO be executcd frolll Ihe kc)" board ): 

POKE 82, 128 

T his see lllingl y inllocuo us command is Ih e kcy 10 

making thc loader bchal'c like an FX Fe fil e ­
doin g ilsjob without hUlllan int c rve lltion . II n :prc­
sc nt s all almost tota ll y undoclIlll e lll ed feat lire oj' 
Appleso fL a nd " 'orks likc this: an )" App lcso fL pro­
gra lll wh ich is SA VEd to lape aner Ihi s POKE Itas 
firS! bcen cxccuted will A UTO-R U N as SOOIl as il 
has bcc n LOADcd! Thai is. if )'ou rcwilld thc 
SAVEd tape a nd type LOAD . r\pp lcsof"1 wi llnol 
o nl y load in the prog ram. but will also immedial e ly 
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I ■ ONE OF THE WORLD'S LARGEST INVENTORIES

Now Selling Atari, PET, TRS-
Atari

ADVENTURE INTERNATIONAL

Adveniureiand icass i

3irate s Adventure icass |
Mission Impossible icass )

Voodoo Casile (cass j
The Count (cass )

Strange Odyssey (cass ]

vlystery Fun House (cass )

pyramid of Doom (cass )

3host Town (cass )

Savage Island 1 (cass )
Savage Island II (cass )

Angle Worms/Crolon Div (cass |

Deflection (cass )

fountain Shoot Icass )
Sunday Goll (cass )

Galactic Empire (cass J

Star Trek 3 5 (cass.) .

Lunar Lander (cass I

S19 95 no.

519 95 no.

SI9 95no.

519 95 no.

S19 95no.

$19 95r>0.
$19 95 no.

S19 95no.

S19 95 no.

S1995 no.

519 95 no.

$9 95 no.

9 95 no.

S9 95 no.

9 95 no.

$19 95 no.

SI995 no.

S19 95no.

SI A. 74

$16.74

$14.74

$14.74

$14.74

$14.74

$14.74

$14.74

< $14.74

$14.T4

> $14.74

$*-54

SB. 34

• SB-5*

r $*.M

, $14.74

I $14.74

t $14.74

Pet
AVALON HILL GAME COMPANY

B 1 Nuclear Bnmbfir (cass ) Si5 00np-

Midway Campaign (cass ) SIS 00

No Atlantic Convoy Raider (cass ) 515

Nukewar (cass ) ... $15.00

Conflict 2500 (cass.) . S1500

Planet Winers (cass ) $l500

Computer Acquire (cass ) S20 00

Lords of Karma (cass ) S20 00 no

AUTOMATED SIMULATIONS

Introductory 3-Pack (disk) S49.95 no

(Rescue, Morloc s, and Datesion

$13.77

$12.77

$12.77

$12.7T

$12.77

$12.77

$14.97

$14.97

80 Software S
TRS-80 £

B

BIG FIVE SOFTWARE

Super Nova (cass ) . ... S15.95

Galaxy Invasion (cass ) 515 95

Attack Force (cass ) $15.95

Cosmic Fighter (cass.) $15 95

Meteor Mission II (cass.) £15 95

$13.51

$13.38

$13.51

$13.51

$13.38

ARTSCI

Poker Solitaire (cass ) S14.95 now $12.74
Gomoku(cass) S19 95now $14.94

Reversi(cass) Si9 95now $14.94

Cypher Bowl (cass.) 529 95 no* $23.44

AUTOMATED SIMULATIONS

Rescue at Rigel (cass.) .. S29.95 now $25-44

Star Warrior {cass ) .. $39 95 now $33.94

InvasionOnon(cass) S24 95 now $21.24
Daiestonesof Ryn(cass.) . . $19 95 now $14.94

AVALON HILL GAME COMPANY

Empire of the Overmind (disk) S35 00 now $29.74
Conflict 2500 (cass ) $15 00 now $12.74

Empire ol :Ue Overmind (cass ) S35.00 now $29.44

Tanklics (cass.) S24.00 now $20.44

DATASOFT

Atari Mailing List (disk) S24.95 now $21.24

Atari Character Generator (disk) 519 95 now $14.94

Text Wizard (disk) $99.95 no* $«4*44

Atari Character Gen (cass.) $15.95 now $13.54

Le Slick 539 95 now $33.94

ON-LINE SYSTEMS

HI-RES Adv #2- Wtei

Princess (disk) S32 95 now $27.94

PERSONAL SOFTWARE
ViSlCalC (disk) $199.95 now $164.44

Checker King (cass.) ,Si9.95now $14.94
MicroChess [cass ) $19 95 no* $14.94

UNITED SOFTWARE OF AMERICA

Survival/Adventure (disk) . S24 95 now $21.24

3-D Supergraphics (disk) S39.95 no* $33.94
3-D Supergraphics (cass.) . S39.95 no* $33.94

RescueatRigel(cass) S29 95

Temple ol Apshai (cass.) 539 95 no*

Hellfire Warrior (cass ) $39.95 no*
Starfleet Orion (cass ) ... .$24.95 now

Invasion Orion (cass ) S24.95 ™w

MofIocs Tower (cass ) 519 95 no*

Datestonesof Rynfcass } S19 95 no*

PERSONAL SOFTWARE

VisCalc (disk) $199 95 now

Checker King (cass) . $i9 95now

Gammon Gambler (cass ) S19 95 now

MicroChess (cass) . $i9 95now

Bridge Partner (cass ) S19 95 no*

Time Trek (cass) Si995no*

$39.97

$73.47

$33.97

$33.97

$21.27

$21.27

$14.97

$16.97

$147.77

$16.97

$16.97

$14.97

$ 14.97

$14.97

BRODERBUND SOFTWARE

Galactic Trilogy (disk) . .. . 539 95 now $33.91

Galactic Empire (cass.) . . . .514 95 now $12.4*

Galactic Trader (cass ) . . 514 95 now $12.4*
Galactic Revolution (cass ). ...$14.95 now $12.4*

Tawala s Last Redoubt (cass ) 519 95 now $14.9*

B
SB
B

DATASOFT

(ago (disk) S24 95 no* $21.IS
Football Classics (disk) .. S24.95 no* $21.1«

Arcade-80 (disk) $24 95 now $21.IS

iago(cass) $19.95 no* $14.»«

Football Classics (cass.) $19.95 no* $14.9>
Arcade-80 (cass ) S19 95 no* $14.9S

Sigmon (COLOR) (cass.) S29 95 now $25.3*

SECS (COLOR) (cass.) $29 95 no* $35.3*

UNITED SOFTWARE OF AMERICA

KRAM (disk) S99 95 no- $»4,97
Super KRAM (disk) $175 00 no* $I4«.77

Request (disk) S225 00 no- $191.27
Thinker (disk) 5495.00 no* $420.77
Space Intruders (cass.) S19 95nO* $14.97
All MICRO-ED 10% OH List
All Microcomputer Workshops . . . 15%OHLI»t

VISICALC

Special for Pet, Atari & Apple

Regular $200.00 List

$149.00

ACORN SOFTWARE

Invaders From Space (disk) . . S20 95 now

Duel-N-Dtotds (disk) 520 95 now

Pmball (disk) $20.95 no*

Pigskin (disk) 520 95 no*

Quad (disk) 520 95 no*

Basketball (disk) $20 95 no*

Gammon Challenger (disk) .. .520.95 now

Everest Explorer (disk) $20.95 now

Superscript (disk) $29.95 no*

System Savers (cass.) $14.95 now

Invaders From Space (cass ) . $14.95 now

Duel-N-Droids (cass.) $14 95 no>

Pinball (cass.) $14.95 no
Pigskin (cass.) $14 95 no

Quad (cass ) $14.95
Basketball (cass.) $14.95

Gammon Challenger (cass.) ... 514 95

Everest Explorer (cass.) .514.95

All Adventure International .15% OH List
All Automated Simulations 15-s.OHl.lit

All Avalon Hill usoHlI.i

All Hayden 15% OH List

All Microsoft 1S%OHLU*

$17.7*

$17.78

$ 17.71

$17.78

$17.78

$17.78

$17.71

$17.78

$25.38

$12.68

$12.4*

$12.M

$12.4*

$12.4*

$12.4*

$12.4*

$12.4*

$12.4*

Apple
VERSA COMPUTING

MmdBogglers I (disk) .

Mind-Bogglersl (cass ) .

VersaWnter Graphtcs Tablet

Hidden Words

Spatial Relations

Sb

519 95

$15 95

5300.00

517.50

$17.50p

Word-Scramble Si5 00

Preschool Fun

Fastgammon (cass )

Assembler (cass.)

6502 Disassembler (cass

6502 Disassembler (disk)

Tank Trap (cass)

Tank Trap (disk)

Tan Trek (cass ) $11 95

QSForih(dlSk) .. . S79 95

Starbase Hyperion (disk) .. $22 95

Name That Song (cass ) $14 95

515.00

$19 95

$24 95

511.95

514 95

S1l95

Si4 95

$14.94

$13.54

$254L44

$15.44

$15.44

$13.54

$13.54

$14.94

$21.14

$10.14

$12.44

$10.14

$12.44

$10.14

$67.94

$ 19.44

$12.44

Gorgon S39 95 now $33.99

Word Star S375 00 now 5289.oo

Mail Merge $125 00 no* $104.19
Super Sort $200.00 now $149.99

VisiCalc3.3 . S20000now $149.00
Wurst of Huntington Computing $19.99

Nibble Express . S12 95 now $11.99
Soft Porn Adventure S29 95 no- $25.39

Time Lord $29.95 no* $35.39
French Hangman 529.95 now $25.39

Alicia-Sp bilingual 'eader S29 95 no* $25.39
H&H Stock Trader $190 00 now $161.49

Grow (CIA) S35.00now $31-49

Spelling Bee 13% OH List

VersaCalc $100 00 no* $*4.99

Hebrew $60.00 no* $30.99

All Serendipity 15%OHLUt

Sneakers 15% OH Lit*

All Sybex Courses 15%OHLUl

Win at the Races $39 95 no* $33.99

Disk Prep $25.00 no* $21.19
PLEChip . . 560 00 no* $50.99

We maintain a huge inventory ol Apple software and

hardware. Call us toll free {outside Calif.) lor the

latest programs. We also stock a large supply oi

computer books. Visit us in person at our new 3300-
square foot store at 1945 South Dairy in Corcoran.

Calif.

B

B
S!
B

B

B

B

B
0
B
0
B
0
B
0
B

Call Toll-Free 800-344-41 1 I (Outside California) g

B
0
B

HUNTINGtON COMPUTING

Post Office Box 1235

Corcoran. California 93212

Order by Phone 800-344-4111

In California (209) 992-5411

SUPER DISCOUNTS

tippta SOFT WARE

.'■■.- ta*e '.'..S-I--C;-.--: or visa rmauae cmc

= ■■■ 0 ■.->:. ■ it or. datej California residents

: : : ■ ta* include S2 00 for postage

F ■-■ ;■ .ira farcwa'e e«i»a Send ' r fret

a*d : P'cessuDiecttoc
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I~~~~~~~~ ONE OF THE WORLD'S LARGEST INVENTORIES ~~~~~~~r..!~ 

! Now Selling Atari, PET, TRS-80 Software I 
ri Atari Pet TRS·80 ~ 
~ Aa .... enlureta~~~;a~!~RE INTER~~;~~N":: $1 • • ,.4 B.l NuClea~~~~ ~I;s; ~AME i;~~: ... Y $12 .77 Super Nova (cas~.I)G ~ I~~ SO~t5~9E5 '- 'n.n ~ 
I 

Pirate 5 Aoventurc (cass ) 51995 ""... $ ' • • 74 Midway Campaign (cass ) S1500 now S 12.77 Galaxv InvaSion (cass.) . $1 5.95 /lOW $1:J.S. .J 
,.... MISSion ImpoSSible (C3S5 ) $ 1995 no... S ' •. 74 No Atlanllc Convoy Raider (cass ) S15 now sn .. 7? Anack Force (cass.) . . ...... $15.95 IIOW sn.sa ~ 
• VoodooCa slle(cass) $19951'tOw $ ••. 7. Nukcwar(cass) 51500 _ $12. 77 CosmlcF!ghICr(Cass.j ......... $ I 5.95 _ $n.sa ~ 

~ 
The Count (cass I $1995 __ $' • . 7. ConlllCl 2500 (cass.) S1500 now $12.7Y Meteor MISSIon II (cass.) ....... $1 5.95 now 'U.S. ~ 

~ Strange Odyssey (cass) 51995 now $' • • 7" Planel MIners (cass) 51 500 now $12.77 • 
Myslery Fun House (cass) 51995 now $' • • 7. CompulerAcqulre (cass) 52000 now $1 •. '7 ~ !Pi PyramId 01 Doom (cass ) $1995 now $' • • 7. l ords 01 Karma (cass ) 520 00 now $1 •. '7 BRODERBUND SOFTWARE r. Ghosl Town (cass ) 51995 now $' • . 7. GalactIC TrIlogy (disk) ..... . . ... $39 95 now $n.'. 
Savage Island I (cass) 51995 now $ ••• 7. AUTOMATED SI MULATIONS GalactIC EmpIre (cass.) .... . .51495 now $12." ~ 

~ Savagelslandtt(casS) 51995_ $1 • • 7" GalactIc Trader (cass.) ... $1495_ $12." .., 
~ AngteWorms/CrolonDlv (cass) $995_ "'54 InttoduCloryJ·Pack(dlsk) $4995_ $3 •.• 7 GalachcRevolutlon(cass.) ..... SI495now $12." • 

Dertectlon(cass) 995 _ "'54 (Rescue, Morlocs. and Dalestones) Tawafa's last Redoubt (cass.) . 51995 _ $1 • ••• ~ 

Mountain hoot (cass ) $995 now "'54 Temple 01 Apshal (cass ) $3995 _ $33.'7 I .. S Rescue at Rigel (cass.) 529 95 _ $2SA7 

Sunday Goll (cass ) 9 95 _ "'54 

~ 
Galactic Emplfe (cass.) 51995 _ $' • . 7. HeUhre Warnor(cass.) . $3995_ $33.'7 DATASOFT ~ 

Starl leetOnon(cass) $24.95 _ $21 .27 I (d k) $24 95 $2' . 1. 

I 
E~~a~rLe:n~ir(~~Ss~» ' ~i~'~~:: :~::~: ~~~~'~~~~~r(Clca::s~) ~~~ .~~::: :!!::~ t~ba:~Classlc; icii~k) ..... :: :$24:95::: $21.1. ~ 

Datestones 01 Ryn (cass ) 51995 _ $ ••. 97 Arcade·aO (diSk) $24.95 -- '2 •••• 
ARTSCI lago(cass.) ............ $19.95 _ , ••••• 

Poker SOlitalfe(cass) $1495_ $.2.7. Football ClassIcs (cass.) ... $1 9.95 _ , ••••• ~ 

~ 
Gomoku(caSS) $1995 _ $ ••• M PERSONAL SOFTWARE Arcade-80(cass) ... ... .51995 _ •••••• .., 
Reversl(cass) $1995 _ $ ••. M C • Slgmon(COLOR)(cass.' ....... S2995_ $2S.M • 

I 
Cypher Bowl(caSS) 52995_ $2S.... VISI alc(dlsk) $19995_ ,.7.77 SECS(COlOR)(cass.) .. $2995_ ,:IS.M ~ 

Checker Klng(cass) $1995_ $ 1 •. '7 
AUTOMATED SI MULATIONS Gammon Gambler (cass ) $1995 _ $ •••• 7 

Rescue at Rtgel (cass.) . 529.95 now $25.... MlcroChess (cass) $1995 __ $1 • . '7 

~ 
StarWamor (cass.) . .. $39.95 _ $33.... Brtdge Partner (cass.) $19.95 _ $' • •• 7 ACORN SOFTWARE ~ 
InvaSion Ol lon (cass.) .. $24 .95 now $21.H Time Trek (cass.) $1995 _ $ •••• 7 Invaders From Space (disk) .520 95 _ $17.7. ., 
Oatestones 0 1 Ryn (cass.) $1995 _ $ ••• M Ouel·N·Droids (disk) ...... $20.95 now '17.7. 

I 
Pinbalt(dlsk) ........ 520.95 now '17.78 .1 

~ AVALON HILL GAME COMPAN Y UNITED SOFTWARE OF AM ERICA Pigskin (disk) 520.95 now '17.78 ~ 
• EmpIre 0 1 the Overmlnd (disk) $35.00 now $2'.7. KRAM (disk) . 599,95 no... $ ..... 7 Ouad (dISk) , .... 520 95 _ ,'7.7. 

~ 
Conlhcl2S00 (cass.) . S15.oo now ,'2.7. Super KRAM (disk) . . .... 5175,00 _ $ .... 77 Basketball (diSk) .............. $20.95 now $ '7.7. ~ 

~ EmpIre olthe Overmlnd (cass.) 535.00 now $2.... Request (diSk) . . .... ... ,$225.00 _ $1'1 .27 Gammon Challenger (disk) ... , ,$20.95 now $17.78 ., 

I 
Tanklics (cass.) .. , , , ... 524.00 now $2..... Thinker (disk) . . ... $495.00 now $420.77 Everest Explorer (diSk) ........ $20,95 now $17.7. ~ 

DATASOFT Space Intruders (cass.) . .... 519.95 no... $' • .• 7 SuperScript (dIsk) ......... . ... 529.95 now U5.3. ~ 

A .. I L I k) All MICRO-ED . .10% OH LI.t System Savers (cass.) ......... 514.95now ,'2." 

~ 
tanMallng 1st diS S24.95_ $21.24 All Microcomputer Workshops . IS% OHLIIt Invaders From Space (cass.) ... $14.95_ $12." ~ 

Atarl Character Generator (disk) 519.95 _ ....... Ouef.N.DrOlds (cass.) .. 51495 now '.2 ... 
Texl Wilard (dtsk) _ ... $99.95_ $...... P nball(cass) $1495 '.2 .. 
AtallCharacler Gen. (cass.) 5 15.95 now $ll.54 pi . ....... - • 

I
leStlck . $39.95""... $3l.M 5 CALC Igskln(cass.) .. . .... 514.95_ ,'2." ~ r.I VI I Quad leass.) ..... . .514 .95 _ ,12." ~ 

• ON-LINE SYSTEMS Basketball (cass.) ... . ......... 514 .95 now $12." 

~ HI ·RESAdv #2- Wiz & Special for Pet, Atari & Apple Gammon Challenger (cass.) .... 514.95 now ,'2." ~ ltl Pnncess (disk) . $32.95 now ,27.M Everest Explorer (cass.) ....... 514.95 _ $12." 
~ Regular $200.00 List AIi AdventurelnternalionaJ ... .. ls% OHLI.t 

I 
PERSONAL SOFTWARE All Automated Simulations ,... . .... ,,% OH LI.t .1 

Vlslcalc(dlsk) . 5199.95 _ $1......... $149.00 AIiAvalonHIII .. . IS% OHLI.t ~ 
Checker KIng (cass.) 519.95 _ ,' •• M All Hayden ................. . IS~ OHLI.t ~ ltl MlCroChess(cass) S19.95 _ $1 • • M AJl Mlcrosoh . . "~ OHLIIt ~ 

~ UNITED SOFTWARE OF AMERICA • 
f:,i SUN"allAd."",u" I""k) 524 .95_ $21." Apple .J r. J-O SupergraphlCS (disk) $39.95 _ $n.M ~ 

l! J·D supergraPh:E(::·~OMP~~:·~5 - $ll.M ~ 
~ Mlnd'BogglcrSI(dISk) $19.95now $ ••• M ~ 
~ Mlnd ·BogglerSI(CaSS) . $1595now $'3.54 ~ r. VersaWnter GraphICS Tablet .$300.00 now $2S4.A4 

~ 
~Idden Words ... S1750 no... $15.... Gorgon ............ $39.95 now $33." VersaCalc ... .... . . $100.00 no... • .... " ~ 

~ pallal Relations . $1 7.50 no... $15.... Word Slar ... ,. $375,00 now '2 ••• 00 Hebrew . . . ........... . 560.00 _ 'so." ., 
Word·Scramble . S15 00 now $ll.54 Mall Merge . . ...... $125,00 now $.06. " All SerendIpIty . . . ....... .. ..... • ,~ OH LI.t ~ 

I 
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begin running it without waiting for you to type RUN.

So Applesoft does, after all, have an AUTO-RUN

command; you just have to know how to gel at it.

Now the background For making the I ape-

F.xec loader is complete. Do the POKE, then SAVE

the loader program, then enter the Monitor and

SAVE your ML program by typing:

(Begin Address).(End Address)W

in the usual way. (In the case of my Assembler, for

example, I used 1000.24FFW to SAVE it.) Now try

it out. Rewind the tape, and type LOAD in the

good old Applesoft way. The loader will be loaded

and will immediately begin to run by itself, causing

your ML program to be loaded too, in accordance

with the instructions placed in ils Y$ string by you.

From now on, it will be as easy to load this ML

program as any Applesoft program.

There is just one potential problem with all

this, but I have taken care of it by the as-yet-

unexplained POKE in line 100 of the loader, you

see, the magic words "PORK 82,128" which you

invoked before SAVEing the loader constitute a

much more powerful spell than I have yet indicated.

They do more thanjust cause an Applesoft program

(in this case, the loader) to Auto-Run. They also

completely lock up Applesoft so you can't use it

very much. It will allow you to RUN the program

in memory, but any other valid or invalid Applesoft

command will be ignored. You won't be able to

LIST, SAVE, alter, or do anything else to the pro

gram as long as the effects of that POKE remain

active. This is a very powerful magic you have

invoked here, but it would lake us too far afield

from the main topic to explain all its ramifications

now.

Fortunately, however, it is not hard to undo

the effects of that magic from within the loader

program itself (although quite difficult, and some

times impossible, to undo it from outside a running

program!) Line 100 is the required antidote. It

leaves everything just as you are accustomed to

having it in an Applesoft environment. ©

(Continued in next issue.)
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Text

Composition

On The

Apple II Plus
R. R Hiatt, John Rustenburg and

Stefan Demmig

St. Catharines, OKT

Text composition on the Apple II Plus presents

two problems, interfacing to sonic sort of printer

and distinguishing between upper and lower cast-

on both CRT and printer output. The first oi these

is readily solved by the Apple II Reference manual:

We are pleased to report that the circuit given as

Figure 1 on p. IIS requires no modification for

interfacing a Decwriter II to the Apple II Plus.

The software (TTYDRIVER, p. 119), does require

a small change: deleting the text window width

setting to 72 (replacing the code in $378-$37B with

\OP\s). This avoids the system crash that results

when control is returned to the CRT with a Icxl

window greater than 40. Furthermore, texi window

setting is more Flexible when incorporated in the

BASIC calling routine.

Upper vs. lower case with the standard Apple

keyboard is trickier. The shift key is live only for

dual function keys such as (a /p and / N. The CTRL

kev is also dual purpose; e.g., i( C'l RI. M were to

be interpreted as cap M, there would be no unam

biguous signal for carriage return. Fortunately, the

ESC key can be made lo suit the purpose after a bit

of tooling around to see how it affects code received

at the keyboard inport ($C000).

Programs 1 and 2 are short ESC demo routines.

ESCDEMO1 shows the transient nature of the ESC

effect. (Key KSC; then before all Hi 27's are printed,

key a letter.) ESCDEMO2 is a little more amusing.

The KSC',. (CI1RSC27)). is captured in an apparently

infinite loop. Subsequent keying of a letter, how

ever, breaks the loop and results in a print o\ botli

"UPPERCASE" and "LOWERCASE," as if both of

the two mutually exclusive IF clauses were being

I olio wed. (Of course, they are, I nil no) as it

immediatel) appears. We leave it to the reader to

figure out the logical paradox.}

Program '.\ gives a simple text composition

routine, employing both DECWRITER (our name

lor the modified TTY driver) and ES( ■ lor upper

case letters. I he main program, starting al line

400, augments the routine of Program 2 by cap-

luring the ESC'ed ASCII code and then resetting

the keyboard strobe. (Resetting the strobe first de-

ESCs the value.) To facilitate corrections, the text

is echoed to the CRT, with left arrow ( - ) activated

for erasure, and is sent to the printer only after a

<CR> (end of line).

Training oneself to use ESC for upper case,

rather than shift turns out not lo be as difficult as ii

might seem, as long as uppercase letters are distin

guished on the CRT in some way. We have taken

the route of setting upper case to FLASH via the

code in the subroutine at 200.

Flic single character FLASH requires a POKE

at the appropriate screen memory address. While

the base vertical address can be worked out from

the vertical cursor position (PEEK(37)) and a base

S algorythm, it turns out that the base address for

TEXT/LORES graphics is easily obtained by

PEEK(40) + 256*PEEK(4 I). Adding PEEK(hu)
(horizontal) to this gives the cursor position.

Obviously Program 3 is not a text editor or

even a proper front end for one. It does, however,

solve what we have felt to be the major problems —

those involving the system. The rest is simply a

matter of creative BASIC.

—APPLE PASCAL_

A HANDS-ON APPROACH

Gives you everything you need

to use the

most powerful

language

your computer

can have.
User-tested, step-by-step,

A-to-Z approach features

hands-on experiences in
creating, running, and

debugging programs.

Volume is spiral-bound

to lie flat by the key

board while it lakes you

from basics to advanced

programming and gra

phics applications. No

math background is re

quired. Only $14.95. Or

der today —pul the pow

er of Pascal to work for

you.

Also available

BASIC: A Hands-On Method
Second Edition

Herbert D. Peckham,
Spuar-bound. 306 pp.. S12 95

—— »- Mail the coupon today —i—i —■
Mail lo

D. LaFrenier

McGraw-Hill
Book Company

1221 Avenue of
the Amencas
New York. NY. 10020

SAVE MONEY:
Remit with order

and we pay all ship

ping and handling

costs. Full return

privileges still apply.

Please send me the books checked lot 15 days"
free examination. At the end of that lime I will

pay lor the books I keep, plus local tax. postage

and handling, and return any unwanted books
postpaid.

APPLE PASCAL (49171-2). S14.95

BASIC: A HANDS-ON METHOD (49160-7).
$12 95

Name

Address

City/State/Zip .

62-U44A-6681-3

Sep tember. 1981. Issue 16 COMPUTE! 63 

Text 
Composition 
OnThe 
Apple II Plus 
R R Hiott. John Rustenburg o nd 
Stefon Dem Ig 
St Cothonnes. 0/\ T 

Tex I cumpus ili u ll 0 11 Ih e Apple II Pill s p rese nl s 
l\\'o problems. intc rfac ing to some so rt o f printe r 
and di stin g uishin g between upper a nd lowe r ease 
o n both C RT alld prillle r o utput. The firs t uf I hese 
is read il y solved by the Apple II Refere llce 1I1<1I1u a l: 
\OVc <Ire pl eased to report that the c irc uit g ivc 11 as 
Figure I 0 11 p . I 18 requ ires no modificatio n for 
inter facin g a Decwriter lI to the Apple II Plus. 
The suftwa re e n -YOR I \llR. p. 11 9). d ocs req uire 
<I small c hangc: del c ting the tex t windo\\' wicllh 
sC ll ill g to 7'2 (re placill g t he code in $378-$37 13 with 
NOP's). This a voids th e system crash that res ull s 
when control is retume d to the C RT with a tex t 
,,,indo\\' greater than 4 0. Furthe rm o re . tex t window 
se lling is m ore fl exi bl e " ,he n inco rpora ted ill th e 
BA S IC ca llill g routille , 

Uppe r vs. lower case ", ith the sLanda rd App le 
keybua rd is tri ckier. The s h ift key is li" e ulliv for 
dual fUllctioll ke),s such as Vl /p a nd 7 1\. T h e C:TRL 
ke,' is a lso dua l purpose: e .g .. ifCTRl. ~ f "'ere 10 

he illt erpreted as cap ~r. there \,'ould he uo lItltllll ­

hig-liolt s sig ll a l 1'01' car ri age return. FOl'\ullatt.:i y. Ih e 
ESC: key G ill be 1l1 ad e 10 s lli t the purpuse after a bil 
or foo lin g aroulld to see how it a lTeets code rcce i" cd 
at th e ke yboard inporl ($C()()() ). 

Progra lll s I atld 2 arc s ho rt ESC d c mo ro util ll'S. 
I::S C Ol~ f O I shows Ih e Iralls ie llt nature o f Ill<': ESC: 
C rf'cCI. ( Ke y ESC: th " n be 1'0 re all I (j ~ Ts " re pri III " d . 
k",' " ic tl "r,) ESC[)E~I02 is a lilLie Ill o re alllllsi ll l-(. 
T h" ESC. (C II RS(~ 7)) . is Ci pIli red in a Il a PI); II '", "1 y 
illfilli te loop. SlIb!'iClILl l'11I keying-or a k ll e r . bo\\'­
en: r. breaks t he loop ;(11(.1 rcsuhs in a prillt or Iml" 
" U PPERC ,\ SE" alltl "LO\\' ERC,-\ SE." as ir),ot h or 
th e tH'O lllll tU ; llIy <..:xci usi\T I F clauses \"cre heillg­
fo ll o\\'cd . (Or course. th e r arc. bu t nol as it 
illllli c ciial ei ), appea rs. \Ve leave it to thl' read e r to 
fi g llre Ott t th e logical paradox.) 
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<CR > (end o f lin e). 

Tra illin g o nesel f to use ESC fur uppe r case, 
ra th e r t han shifl turns o u lllot to be as c1 iflicu lt as it 
Illig lll seem , as long as uppe r case len c rs a rc di stin ­
g ui shed u n t he C RT in su ,"e wa y. We have taken 
th e route of selLin g uppe r ca se to FLASH via t he 
cod e in thesubroutineat 200. 

The sin g le cha racte r FLAS H requires a POKE 
aL th e appropriate sc reen m e mury acIdress. Whi le 
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even a proper fronL c lld fo r o nc, I L d oes, howeve r , 
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Program 1. ESCDEMO1

10 GET Q*

20 FOR I = 49152 TO 49167

30 PRINT PEEK <I>, II NEXT! GOTO 10

Program 2. ESCDEMO2

10 P = 49152

20 GET Q*

30 IF PEEK (P) = 27 THEN 30

35 CH = PEEK CP)

40 IF CH > 127 THEN PRINT "UPPER CASE"!

GOTO 2 0

50 IF CH < 128 THEN PRINT "LOWER CASE":

GOTO 20

TOLL FREE
Subscription

Order Line
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In CA 800-772-3545

Pleose ask tot Extension 401.

••••••••••••••••
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Fine-tune disc drive motor speed yourself. All you need

is DDT, two screwdrivers, and five minutes' time.

£OJ~\4,j Engineering Business

4* Z* S Ptajjwud Architecture Utilities
CaUomU rmdenti odd 6t 'a- Surveying

Diskette & complete manual

Also available for TRS-80 Model I,

To order or for more information,

write or call

microcomputer

products

a division of

Morton Technologies, Inc.
600 B Sireet

P.O. Box 11129 • Santa Rosa. CA 95406

707/523-1600

•••••**••••••**•

10 REM SECRETARY

20 DIM LN/i (200)

3 0 D$ = CHR* (4): B* = CHR* (7): P =

-16384: Q = -16368

40 PRINT "PROGRAM FOR WRITING HARD COPY

TO DEC II": PRINT: INPUT "WANT

INSTRUCTIONS ? "\ Q*t IF Q* > = "Y"

THEN GOSUB 600

50 INPUT "LINE LENGTH FOR DEC II ? "* LW

60 IF PEEK (880) < > 169 THEN PRINT D*;

"BLOAD DECWRITER"

70 GOTO 400

100 REM SBR BACKSPACE

110 IF LL = 0 THEN RETURN

120 LL = LL -1

130 PRINT CHR* (8) ',

140 RETURN

200 REM SBR FLASH CAPS

210 HZ ■ PEEK (36)

220 PN m 256 * PEEK (41)

230 POKE PN, CH - 128

+ 1

520

530

540

550

560

60 0

610

620

630

640

+ PEEK (40) +HZ

HZ240 POKE 36,

250 RETURN

300 REM SBR WRITE TO DEC II

310 CALL 880

320 POKE 33, LW

330 FOR I = 1 TO LL

340 PRINT CHR*( LN%CI))J

350 NEXT

360 PRINT

370 POKE 33,40J PR* 0

380 PRINT

390 RETURN

400 REM CHARACTER INPUT

410 CALL - 936

420 LL =

430 UC =

440 GET Q*J

470 IF CH =

480 IF PEEK

480

49 0 CH = PEEK <P)

50 0 POKE Q, 0

510 IF CH > 64 AND CH

32

CH = PEEK (P)

8 THEN GOSUB 1001 GOTO 430

(P) = 27 THEN UC = l: GOTO

91 THEN CH = CH +

IF LL = LW - 8 THEN

LL - i: GOSUB

LL = LL +

PRINT E*;

IF LL > LW THEN LL

300: LL = 1

LN%(LL) = CH

IF UC THEN GOSUB 200 1 GOTO 430

PRINT Q**t I GOTO 440

rem instructions

home: : print "type normally, but use

esc key for

print "upper case letters> (upper

case: on11: print "screen is set to

flash)"! print

print "the shift key is still used

for upper": print "symbols on dual

function keys": print

print "to end program key ctrl a"

for i = 1 to 3 0 0 0 1 next: print:

RETURN I

Program 1. ESCDEMOI 

10 GET elf 
20 FOR I = ~9152 TO ~9167 

30 PRINT PEEK (I), I: NEXT: GO TO 10 

Program 2. ESCDEM02 

10 P = ~9152 
20 GET elf 
30 IF PEEK (P) = 27 THEN 30 
35 CH = PEEK (P) 
~o IF CH )- 127 THEN PRINT "UPPER CASE": 

GOTO 20 
50 IF CH < 128 THEN PRINT "LOWER CASE": 

GOTO 20 

TOLL FREE 
Subscription 
Order Line 

800-227-1617 
In CA 800·772·3545 

Please ask for Extension 401. 

**************** 
Bugs in your Apple? 

DDT 
Disco-Tech 's Disc Drive Timer program 

zaps disc drive problems! 
CO .... [ C T 

$ l OW lOO ... 11 

.!r; . I ;r: . ;T~ . I .1 .. I ;r: .. :r; I • • JOi: 
: _____ I --... G 

Analyze disc dri\le moto r speed on a routin e basis with 
an adjustable real·time speedom eter. Accurate to one· 
tenth of one r.p. m . o ul of 300 r.p.m. 
Fine-tune disc dri\le motor speed yo urself. All you need 
is DDT. IWO screwdrivers, and five minutes' tim e . 

Diskette & complele ma nual 

Engineeri ng Businl:'5S 
Architecture Util iti es 
Surveying 

Also available for TRS·80 Modell., 

To o rder o r for more info rmation . 

d I SC;:;:..:all 

<ti9. 
~ microcomputer ec. • products 

T ,M , a division of 
Morton Technologies. Inc. 

600 B S trl:'el 
P.O . BOK 11129 • Sanla Rosa. CA 95406 

707 / 523· 1600 
o. .• ~., ,_",.., ,,,,,tnJ 

**************** 

COMPUTE! 

10 REM SECRETARY 
20 DIM LNr. (200) 
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30 Of = CHR$ (~): S$ = CHR$ (7): P = 
-1638~: el = -16368 

~o PRINT "PROGRAM FOR WRITING HARD COPY 
TO DEC II": PRINT: INPUT "WANT 
INSTRUCTIONS? "; 0$: IF 0$ > = uY" 
THEN GOSUE: 600 

50 INPUT "LINE LENGTH FOR DEC II ? "; LW 
60 IF PEEK (880) < > 169 THEN PRINT OS; 

"SLOAD DECWRITER" 
70 GOTO ~oo 
100 REM SBR BACKSPACE 
110 IF LL = 0 THEN RETURN 
120 LL = LL -1 
130 PRINT CHR$(8); 
1~0 RETURN 
200 REM SBR FLASH CAPS 
210 HZ = PEEK (36) 
220 PN = 256 • PEEK (11) + PEEK (40) +HZ 
230 POKE PN, CH - 128 
2~0 POKE 36, HZ + 1 
250 RETURN 
300 REM SSR WRITE TO DEC II 
310 CALL 880 
320 POKE 33, LW 
330 FOR I = 1 TO LL 
3~0 PRINT CHR$( LNr.(I»; 
350 NEXT 
360 PRINT 
370 POKE 33, ~0: PRJ 0 
380 PRINT 
390 RETURN 
~oo REM CHARACTER INPUT 
~lo CA LL - 936 
~2o LL = 0 
~3o UC = 0 
~~o GET el$: CH = PEEK (P) 
~7o IF CH = 8 THEN GOSU8 100: GOTD ~ 30 
~8o IF PEEK (P) = 27 THEN UC = 1: GOTO 

~8o 

~9o CH = PEEK (P) 
500 F'Qf(E (I, 0 
510 IF CH > 6~ AND CH < 91 THEN CH = CH + 

520 

530 

5-'10 
550 
560 
600 
610 

620 

630 

6'10 
65 0 

32 
LL = LL + 1 : IF LL 
F'RINT B$; 

LW - 8 THEN 

IF LL > LW THEN LL = LL - 1: GOSU8 
3 00: LL = 1 
LNr.(LL) = CH 
IF UC THEN GOSUS zoo: GOTO ~3o 

PRINT as;: GOTD 1~O 

REM INSTRUCTIONS 
HOME : PRINT "T YPE NORMALLY, E:UT USE 
ESC f(EY FOR 
PF<INT "UF'F'ER CASE LETTERS> <UPF'ER 
CASE ON": PRINT "SCREEN IS SET TO 
FLASH)": PRINT 
F'RINT "THE SHIFT f(EY IS STILL. USED 
FOR llF'F'ER": PRINT " SYMBOL S ON DUAL 
FUN CTION f(EYS ": PRINT 
PRINT "T il END PROGRAM f(EY CTRL A" 
FOR I = 1 TO 3000: NEXT: PRINT: 
RETURN 



September. 1981. issue 16 COMPUTE! 65

Algebra String
A Self-Altering Program

ForTheApple-ll
Winston Cope

St. Petersburg, FL

BASIC! is essentially an arithmetic language. Us

symbol manipulating capability is used mainly to

provide conveniences For the user, to provide

instructions for the user, or to give headings. An

algebraic expression is part of the program text,

and is considered a calculation.

There is no easy way to operate on a mathem

atical expression itself, for example, lo take a de

rivative. A program must be written which inputs a

mathematical expression as a string and yields

another string as output. Applesoft provides string

manipulation commands which make this possible.

The expression is still a string, however, and there

is no easy way to derive numbers from it, to graph

it, for example.

"ALGEBRA STRING" is a demonstration of

how a mathematical string expression may he

transformed into an arithmetic variable expression

which can be used by the program. The concept

behind this program is to take an algebraic string

expression, Y$, to expand it to a standard length,

and to poke it back into the program lext itself at

(he proper position. Clare must be taken to translate

operation symbols, such as +, into their token

form.

This program considers a function Y of X,

and subroutine 2000 performs a simple listing of

an array Y(X), for X going from I to X. Subroutine

(i2 100 inputs the expression as Y$, and expands lo

a length of 50 characters, by concatenating " + "s

and a final "0". Subroutine 62200 lakes this ex

panded expression and POKES it into memory so

that it appears at the proper place in the program

text, here, at step 1020, beginning at memory

location Z. Arithmetic operators are represented in

strings as ASCII, but have token values when used

for calculation, so this subroutine performs these

substitutions. The arithmetic expression in the

program whose place is taken by YS, in step 1020,

must have the same length as Y$, here 50.

Subroutine 62000 determines Z. This is simply

done by finding the memory location which con

tains a "+ ," such thai the next 5 locations also

contain "+ ." The odds are very small that this

would happen anywhere else than /. IX) and HI

could be 0 and 64000, but for a particular program

one can markedly narrow the range of the search.

When the operator is finished entering

expressions to evaluate, the program will initial-

APPLESCOPE
DIGITAL STORAGE OSCILLOSCOPE

Interface for the Apple II Computer

The APPLESCOPE system combines two high speed analog

lo digital converters and a digital control board with the high

resolution graphics capabilities of the Apple M computer to

create a digital storage oscilloscope. Signal trace parameters

are entered through the keyboard to operational software

provided in PROM on the Dl control board.

• DC to 3.5 Mhz sample rale with 1024 byte buffer memory

• Pretngger Viewing up to 1020 Samples

•Programmable Scale Select
•Continuous and Single Sweep Modes
•Single or Dual Channel Trace
•Greater than or less than trigger threshold detection

Price for the two board Applescope system is S595

Forfulher information contact:

Dealer Inquiries Invited

RC ELECTRONICS INC.

7265 Tuolumne Street

Goleta, CA 93117

(805)968-6614

CLASS OF'82... BOOT UP!

ASSISTANT PRINCIPAL- Whether youre loo small lor a big computer
or if you |ust want to bnng your administrative duties under your control,

the Assistant Principal' is just what you need I! prints school rosters,

allows you lo input teacher grades, prepare report cards, and maintain

studenl master recotds. You should have no more trouble with student
scheduling, grade averaging or recording of student grades For Apple II

and Apple II Plus, two diskdrives. 48K Memory and an 80 column printer.

Item M-3839-11, Price $500 00

ROLL CALL - Let this program keep track of that all important attend
ance data Whether you need information on an individuals lardy,

absence history or need to prepare attendance reports for the board or

your slate lundmg agency, this complete system will make the task easy

work. The system will create its own data base or work off the Assistant

Principals files. For Apple II or Apple II Plus, two disk drives. 48K

Memory, and an 80 column printer Item M-52 Price S250 00

SYSTEMS ANALYST PLUS - Whether you're a novice computer
studenl. teacher or principal, you will find this program mosl helpful

Even the advanced programmer should find these seventeen teaching

sessions on programming useful for brushing up on the language and

commands For Apple H or Apple M Plus with Applesoft, one disk drive,
and 32K Memory Item M-JG. Price S69 95.

Call our loll free number lor a

free catalog on professional.

business, accounting and
educational programs.

[BOD] 854-0561

In Ca. (BOO) 432-7257

Ext. 802 or write:

MONUMENT COMPUTER SERVICE
Village Data Center

P.O. Box 603

Joshua Tree. California 92252
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Algebra String 
A Self-Altering Program 
For The Apple-II 
Winston Cope 
St. Petersburg, FL 
BAS IC is esse lltiall ), all a ri thme tic 1;III !,;ua!,;e, Its 
sy m bo l manipula tin g capa bilit y is used ma illl y to 
provide t:o ll ve ni e ll ces fo r th e u se r , to prov ide 
instrll u iu ns 1'01' th e use r , o r to gi ve headings. A ll 
a lge bra ic ex press io n is pa n o f th e progra rn tex t, 
a nd is cO llsici e l-eci a c dc ulati o n . 

T here is no casy wa y to o pe ra te 0 11 ;1 ma th e lll ­
a ti cal ex pressio n itsel f , 1'0 1' exa mpl e, to la ke a de­
ri va ti ve. A program Illu st be \\Tilte n whi ch inputs a 
mathe matical ex pressio n as a strin g and yield s 
,, " o th e r strin !,; as OUlpU!. A pplcso ft provid es strin g 
manipulatio n COllllll£l ll ds which ma ke thi s poss ibl e. 
T he ex press io n is still a strin g, howeve r , a nd th e re 
is 11 0 easy wa)' to d e ri \'e numbers fro m il , to g raph 
it, for exa mple_ 

"A LG EBRA STRI NG" is a d e m o ll stration o f 
how a Ill atil e m<1li ca l s l.rin g ex press io n ma y be 
transform e d into all arithmetic variabl e ex pression 
whidl ca n be used b ), Ih e p rogram. The co ncept 
be hind th is progra m ;5 to ta ke an a lgcb ra it: strin g 
ex pressio n , Y , to expa lld il lO a sta nda rd le ng th . 
a nd 10 poke it bac k in to Ihe p rogram lex l ilself a l 
the p ro pe r positi o n . Care IllUst be !;Ike n 10 Ira nsla le 
ope ratioll sy mbols , such as +. into th e ir to ke n 
form . 

T his prog ram cons ide rs a fUll c tio n Y o f X I 
and subroutine 2000 pe rfo rms a s imple lislin g o f 
an arra y V(X), fo r X goin g from 1 to N_ S ubro Litine 
62100 inpu ts th e ex press io n as Y$. a nd ex pa nds to 
a le ng-til of 50 charac ters, by cOll cate nating" + "s 
alld a linal "0". Subrouline 62200 lakes thi s ex ­
pande d ex press ioll alld PO KES it illt o lII e mory su 
that it appears allhe pro pe r p lace in th e progralll 
tex t , he re, at ste p 1020. begil1nin g at me mo!,)' 
locati o n Z_ Arithlll e ti t: ope ral.ors arc re presented in 
Sirin g'S a s ASCII. hut ha ve toke n va lues wh e n used 
for caln dal iOIl , so this slibro utill e p e rfo rm s th ese 
SIli>StillllioIl S. The arith me tic ex press ion ill th e 
prog ra nl whose place is ta ke n by Y$ . in SICP 1020 , 
111 li S t h ;I\'c th e salli e le ng th as Y$. he re ;j O. 

S ubrolliine 1i2000 d e le rillin es Z. This is silllpl )' 
cloll e hy fillding' lhe I ll l' llI o r y tOG ltioll whi ch COII ­
tain s a .. + ." s lIch I hal tll c nex t 5 locati o ll s al so 
u >l l i aill .. + ." The odds a rc \'C r v sma ll that thi s 
wO ll ld ha ppc n all\ '\\' hcrc else I j, a n Z. 1,0 a nd HI 
co lild be () a nd IH()()(). bLiI f() r a pa rlin"" r p rogT;1I11 
( 1I1 L' (' ;I 11 III a rk cd I )' Il:t ITO '" I he ra Ilgc of" t he sea reh . 

\\ ' ll l ' ll Ihe ope ra to)' is rilli s lH.:d c ill c ri ll g' 

(' ;..: p r('ss io ll s to c\·;dl1:ll l'. Ih l' pJ'og-r:lI11 ", ill illili :d-

APPLESCOPE 
DIGITAL STORAGE OSCILLOSCOPE 

Interface for the Apple II Computer 

. ~ : : : [ ... ~ ... : ... j .. . 
. . . . . . : ..... : .. :.. ..: ..... . -... . 

TheAPPLESCOPE system combines 1'110 high speed analog 
to d ig ital converters and a digital control board With the high 
resolullon graphics capabilit ies of the Apple II computer to 
create a digital storage OSCilloscope. Signal trace paramelers 
ate entered through the keyboa rd to operational so ltware 
prOVided In PROM on Ihe 0 1 con lrol board. 

- DC 10 3.5 Mh2 sample rale wllh 1024 byte bu fl er memory 
- Pretrlgger Viewing up to 1020 Samples 
- Programmable Scale Select 
- ConllnUOus and Single Sweep Modes 
- Single or Dual Channel Trace 
- Greater than or less than trigger ihreshold detection 

Price for the two board Applescope system IS 5595 

Forfuther lnformatloncontact: RC ELECTRONICS INC. 
7265 Tuolumne Sireel 
Goleta, CA 9311 7 

Dealer Inquiries Invited (805) 968·66 14 

CLASS OF '82 .. . BOOT UP! 

ASSISTANT PRINCIPAl- WMlhOl yo u'" 100 small lor a bIg compUler 
or I' you JuSI want tobrmg VOW administJatlve dulles under your can Ira I. 
Ihe "Asslslanl Pr incipal" IS jU51 what you need. II prints school rosiers. 
allows you 10 Inpul teacher glades. prepare repOIl cards. and maintain 
student master records. You should have no more Irouble with studenl 
scheduling. grade averaging or recording 01 studenl grades For Apple II 
and Apple II Plus. two disk drives. 48K Memory and an80column prin ter. 
Item M-3839· 11, Price $500 00 

ROLL CAll · Lellhis program keep Irack of Ihal all ImpOltant allend­
ance data Whether you /lee<! Inform at ion on an indiVidual'S tardy. 
absence his tory or need to prepare allendance reports for the board or 
your sta te funding agency. thiS complete system Will make the task easy 
work The system will crea te its own data base at work oflthe Assislant 
Prlllclpai"s lites. For Appte Il or Apple JI Plus. two disk drives. 48K 
Memory. and an 80 column punle. lIem M·52 Price 525000 

SYSTEMS ANALYST PLUS . Whether you'" a novlC' compute< 
student. teacher or pr inCipal . you wi ll fmd this program mOSI helpful. 
Even Ihe advanced programmer should hnd these seventeen teaching 
sessIons on programming useful lor brushing up on the language and 
commands. For Appl e 11 or Apple II Plus with Applesoll . one disk drive. 
and 32K Memory . Hem M40. Price 569.95. 

C,II our loiliree number for , 
Iree cal,log on prof",'on,!, 

business. accounting and 
educational programs. 1

18001 854·0561 
In Ca. laDOI 432-7257 
Ex!. 802 or write: 

MONUMENT COMPUTER SERVICE 
Vill,ge O,t. Cenler 

P.O. Box 603 
Joshua Tree. Ca lilorn ia 92252 
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ize itself by Riling up the expression at 1020 with

" + " 's so it can be run again.

5 ALGEBRA STRING

10 PRINT "ENTER # OF POINTS": INPUT X

100 LO=2000:HI=2500

105 DIM Y(N)

110 GOSUB 62000

115 GOSUB 1000:GOSUB 2000

120 PRINT "ALL DONE? (Y/N)":GET C$

125 IF C$="N" THEN 115

130 Y$="++++++n: GOSUB 62200

135 END

1000 REM LOAD ARRAY Y(X)

1005 PRINT "ENTER ALGEBRAIC WITH

DEPENDENT VARIABLE X":INPUT Y$

1010 GOSUB 62100:GOSUB 62200

1015 FOR X=l TO N
1020 Y(X) =++++++++++++++

+ 0

1025 NEXT X

1030 RETURN

2000 REM DISPLAY Y(X)

2005 J=0

2010 FOR X=l TO N

2015 PRINT X,Y{X):J=J+1

2020 IF J=20 THEN PRINT:PRINT "PRESS ANY

KEY":GET C$:J=0

2025 NEXT X

2030 RETURN

62000 REM FIND Z

62010 FOR J=0 TO 5

62015 IF PEEK(I+J) <> 200 THEN 62030

62020 NEXT J

62025 Z = I: RETURN

62030 NEXT I

62035 PRINT "CANNOT FIND Z": END

62100 REM STANDARD LENGTH FOR Y$

62105 IF LEN(Y$)<49 THEN Y$=Y$ + "+n:GOTO

62100

62115 RETURN

62200 REM SUBSTITUTE Y$ INTO PROGRAM TEXT

62205 FOR 1=1 TO LEN(Y$)

62210 Q= ASC(MID$(Y$f1,1))

62215 IF Q=43 THEN Q=200

62220 IF Q=45 THEN Q=201

62230 IF Q=47 THEN Q=203

62240 IF Q=94 THEN Q=204

62245 NEXT I

62250 RETURN ©

ANEW standard in software QUALITY

REAL
ESTATE
ANALYZER
fcryHowtndSoft"

. lac tta SBBOOSPawnedCOmputai lw

... for the SERIOUS personal computer user

These packages will turn your Apple Computer

into a powerful financial tool previously acces

sible only to the largest corporations. These

packages are so unique in the completeness and

sophistication of both the software and the doc

umentation that they have been acclaimed by

business professionals everywhere. Yet the soft

ware is so friendly that it can be operated by the

financial or computer novice. See for yourself at

vour local dealer.

Howard Software Services

!or the SERIOUS Personal Computer User

6713 Vista del Mar I La Jolla. CA 92O37 | (714) 454-5079
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ize ilselfby filling up the exp ress ion at 1020 wilh 
',+ " '5 SO it can be run aga in . 

5 ALGEBRA STRING 
l~ PRINT "ENTER # OF POINTS· : INPUT X 
l~~ LO=2~~~:HI=25~~ 
1~5 DIM yeN) 
11~ GOSUB 62~~~ 
115 GOSUB l~~~:GOSUB 2~~~ 
12~ PRINT "ALL DONE? (Y/ N) ":GET C$ 
125 IF C$="N" THEN 115 
13~ Y$="++++++": GOSUB 622~~ 
135 END 
l~~~ REM LOAD ARRAY Y(X) 
1~~5 PRINT "ENTER ALGEBRAIC WITH 
DEPENDENT VARIABLE X":INPUT Y$ 
l~l~ GOSUB 621~~:GOSUB 622~~ 
1~15 FOR X=l TO N 
1~2~ Y( X) = + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + 
+ ~ 
1~25 NEXT X 
1~3~ RETURN 
2~~~ REM DISPLAY Y(X) 
2~~5 J=~ 
2~1~ FOR X=l TO N 

2~15 PRINT X,Y(X) :J=J+1 
2~2~ IF J=2~ THEN PRINT:PRINT "PRESS ANY 
KEY" :GET C$:J=~ 
2~25 NEXT X 
2~3~ RETURN 
62~~e. REM FIND Z 
62~1~ FOR J=~ TO 5 
62~15 IF PEEK(I+J) <> 2~~ THEN 62~3~ 
62~2~ NEXT J 
62~25 Z=I: RETURN 
62~3~ NEXT I 
62~35 PRINT "CANNOT FIND Z": END 
621~~ REM STANDARD LENGTH FOR Y$ 
621~5 IF LEN(Y$) <49 THEN Y$=Y$ + "+":GOTO 
621~~ 
62115 RETURN 
622~~ REM SUBSTITUTE Y$ INTO PROGRAM TEXT 
622~5 FOR 1=1 TO LEN(Y$) 
6221~ Q= ASC(MID$(Y$,I,l» 
62215 IF Q=43 THEN Q=2~~ 
6222~ IF Q=45 THEN Q=2~1 
6223~ IF Q=47 THEN Q=2~3 
6224~ IF Q=94 THEN Q=2~4 
62245 NEXT I 
6225~ RETURN © 

A NEW standard in software QUALITY • • • 

. . . for the SERIOUS personal computer user 

These packages will turn your Apple Computer 
into a powerful financial tool previously acces­
sible only to the largest corporations. These 
packages are so unique in the completeness and 
sophistication of both the software and the doc­
umentation that they have been acclaimed by 
business professionals everywhere. Yet the soft -

ware is so friendly that it can be operated by the 
financial or computer novice. See for yourself at 
your local dealer. 

• ~. Howard Software Services 1lJt3 lor the SERIOUS Personal Computer User 

6713 Vista del Mar I La Joila, CA 92037 I (714) 45.1\·5079 
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Positioning

Player-Missile

And Regular

Graphics In

Memory
Fred Pinho

Volley Cottage, NY
Have yon ever used PM graphics only to notice

funny-looking colored lines or dots on the screen

with your carefully crafted images. When you

moved your player or missile, these lines and dots

seemed to acquire a life of their own. While it was

fascinating to watch this "extra" display, il also

quickly became frustrating to your programming

attempts, flic problem is that all the instructional

articles I've seen tell yon that you must step-back in

RAM a minimum of IK (4 pages) for double-line

resolution and 2K (S pages) for single-line resolu

tion. 1 hey either ignore, or barely mention in

passing, the important fact that you must also allow

tor the screen display memory in this calculation.

The Atari uses two blocks of memory to control the

TV screen display. Residing at the very top of

RAM is the Display Data, This block of memory

contains a bil map for the TV screen in graphic

modes 3-8 and a character map for text modes 0-2.

Residing just below the Display Data is the Display

List. This block of memory is essentially a shorl

program that tells the Atari how to set up the TV

screen lor ihe desired mode. The total memory

required for the Display List and Display Data

varies with the graphics mode used. This is illus

trated ju Table 1. As you can see. the highest reso

lution mode. (iR.S. requires the most RAM.

Ttyus, the explanation for the 'extra bonus"

lines or dots in your PM display is that the program

did not step-back far enough into RAM and conse-

quciitl) located the PM data in the Display Data

memory area. The Atari then obediently displayed

this data both from the normal display and through

the PM system. Since the Display Data is displayed

as a number ol bytes per line (Table ^), you will see

a line of varying colored dots. By contrast, the PM

display is organized to display the bytes in a "stack"

arrangement and so you see the desired figure

(hopefully as you designed it).

To aid you in using PM graphics. Table 1 gives

the number of pages that must be stepped back in

memory (from the top of available RAM) to avoid

interference between the two systems. For those

not familiar with the concept of paging, the memory

addressing system of die 6502 microprocessor

within the Atari is based on the concept of a memory

page. Each page is equivalent to 25(> bytes of me

mory. Thus there are four pages of memory in

each K (1024 bytes) of memory.

Note that, in calculating the step-back value

for Table 1, a restriction must be observed: posi

tioning lor the PM RAM must be on a 1 K Boundry

for double-line resoltion and on a 2K boundry for

single-line resolution. If you position the PM

memory incorrectly the PM data will not be dis

played. Since Atari will be equipped with a varying

amount of memory, it must be able to keep track of

the amount available so that it knows where to

locate the display data and display list. This is done

at memory location 106(RAMTOP). If you PEEK

this location, you'll find the number of pages, not

ihv number ofbytes, in your machine. You can get the

number of bytes by multiplying by 256. POKEing

into this location can be very useful for the pro

grammer. One example is the location ol large

machine language programs that must be placed in

a secure location that is not touched by the BASK!

system. One way to accomplish this is to l'( )KE a

lower number of pages into RAM TOP, fooling the

computer into believing that it has less memory

than is the case. Then you can load your machine

code in this safe hiding place yet still access it when

needed. Another use is as a safe location for a

redefined Atari character set. Again, there is one

restriction. The relocated Display Data cannot

cross a 4k boundry (Graphics modes up to 7). If.

you don'l observe this restriction, you'll find thai

you will be unable to plol and draw on pan of the

screen. Ramtop for Graphics 8 must be lowered in

multiple IK blocks. If you try it otherwise, you'll

see vvierd and unwanted displays on your screen.

I hope these tables aid you in using the I'M

and ('.rapines systems. The systems are powerful

and unique to the Atari and their use will result in

increasingly sophisticated displays.

Seplember.1981. Issue 16 COMPUTE! 67 

Positioning 
Player-Missile 
And Regular 
Graphics In 
Memory 
Fred Pinho 
Volley Cottage, NY 
Ha ve yo u eve r used PM g raphics o nl y to notice 
fu nn y- looking colored lin es or dots Oil th e screen 
with you r Lare rull y Lra fted images. "Vhe ll yo u 
1Il0ved you r pla ye r or lIliss ile , these lines and dOlS 
see me d to acqui re a life of their own. "Vhile it was 
f'asL in atin g to w:JlL h this "extra" d isp lay , it alsu 
lj ui Lkl y bCG llll C fru stratin g to you r prog rarn rni ng 
at.tempts . The proble m is that all the instruuio ll ai 
anicies I've see ll te ll you that yo u Illust step-back in 
RAM a Ill inimulll of I K (4 pages) for doubl e- line 
reso lu tion and 2 K (8 pages) fur siligl c-lin e resolu­
tion . T hey e ith er ig nore , or barel y me lll iOIl in 
pass ing. the illlponallt fact that yo u must also all uw 
for th e screcn dispL.l)1 lIlemury in this calc ulation . 
The Alari uses t\\'O blocks uf me mory to cO lllrol lh e 
TV screell di sp lay. Resi din g at' he ,cr y top of 
RA M is th e Disp la y Da'a. T hi s bloc k of nl eIllo,")' 
cO lltains;1 b it lII<ljJ fo r th e TV SLreen in grap hic 
modes 3-8 and a characte r map for text. modes 0-2. 
ResidiIlgjust below 'he Displa y Data is the Displa y 
List. This bloLk of' me llior y is esse lltiall y a short 
prog-r:lll1tilat te ll s th e I\ ta ri ho\," to set. up th e T V 
SLree ll 1'01' the desired l!l ode. T he tota l me lll o ry 
required ["01 · ,lt e Displa y LiS( and Displa y Data 
\'aries with th e g r;lpltics lIIod e used. This is illu s­
trated ,ill T ;iI , te I. ,\ s YOII G ill see. the hig hcs t reso­
lution Illocl e. CR.H. req llires th e IllOSt RAM. 

T illi S. thc exp lallatio ll 1'01' th e "cxtra hO ll llS" 
lili es o r dot s ill yo ur P~I displa y is that th e p rogra lll 
did lIot step-hac k rar c llollg-h illto RA~I and cO ll se­
'1nc n,h· loCllCd t ltc I' ~ I data in 'he Disp la y Da'a 
1Il('lIlon· arca. T he ,\ 'ar i , lt e n obedientl)' displa yed 
I It is cia t a ho t h 1'1'0 111 th e 11 orlllal d isp la y a lid I h rOil g il 
' he I'~I s)'Sle lll. Sincc ,lt e Displa" Da'a is displa yed 

as a number o{"bytes per line (Table 2), you wi ll see 
a line of varying co lored dots. By contrast, th e PM 
disp lay is o rga ni zed to display t lt e bytes in a "stac k" 
arrange me nt and so you see th e d es ired figure 
(hopefull y as yo u designed it). 

To aid you in using PM g raphics, Table I gives 
the number of pages that must be stepped bac k in 
m e mory (from the top of ava ilable RA M) to avoid 
interference betwee n the two systems. For those 
not fam iliar wit.h the conce pt of pagi ng, th e 1l1emory 
address ing system of the 6502 microprocesso r 
within the Ata ri is based on the conce pt ora tlle mory 
/JIIgf, Each page is eq ui va lent to 256 bytes of me­
mory. Thus the re are four pages of memory in 
each K ( 1024 bytes) of memory, 

Note that, in calculatin g the ste p-back va lu e 
for Table I , a res tric tion must be observed: posi­
tioning for the PM RAM lTl ust be o n a I K Bo undry 
for d o uble- line resoltion a nd o n a 2 K boundry lo r 
sin g le-line resolution. I f yo u positi o n th e PM 
Ill e mory incorrectl y th e PM data wi ll not be di s­
pla yed. Since Ata ri will be equipped with a va r ying 
alllOunt o f m e m o r y, it lllu st be ab le to kee p track of 
t.h e amollnt ava ilable so t.hat it knows whe re 1.0 

locate the display d a ta a nd displa y list. Th is is done 
a t Ill emory location 106 (RAMTOP). I r you PEEK 
this location, yo u 'll find the num be r of pages , I/O' 

llit' lI11lllbl'r of byles, in your machine. You can gel t.h e 
numbe r o f b ytes by m ul tipl ying by 256. POKEing 
illto tlti s location can be ve ry lIsefu l for th e pro­
grammer. One example is the locatio n o f large 
Illachine lan g uage programs tha t must be placed in 
a secure locatio ll that is Il ot tou ched by the BAS IC 
sys te m . O ne way to acco m p lish this is Lo POKE a 
lower Ilumbe r of pages into RA MTOP, foolill g 'he 
COlllput.er in to believin g that it has less me mo ry 
than is lhe case. Then you ca ll load yo ur rnaLilin e 
code in thi s sa fe hiding place ye t still access it. ",he n 
needed . A no th e r use is as a safe locat. ion for a 
red e fin ed Atari c haracte r set. Again, the re is one 
res tri ct ioll . T he relocaled Dis pla y Data cannot 
cross a -lIZ bo undry (G raphi cs modes u p to 7). If. 
yo u don', observe this reSlriClio ll , yo u' ll lind that 
yo u will be ulla bl e (() plot alld draw on part of t It e 
scree ll . Rallltop for Graphics ~ must be lowered in 
Illultiple 4 K blocks. If yo u try it otherwise , yo u 'll 
see \\'ie rd and UI1'\'Clllte d di splays Oil your screen. 

I ho pe these ta bles aid you in usi ng the PM 
a lld Graph ics sys tems. T he syste m s a rc powerfu l 
alld unique to the Atari and t.he ir lise \,·ill resu lt in 
in creasi ng ly sophi sti ca ted di spla ys. 
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GRAPHICS

MODE

DISPLAY

Bottom

Text

Window

none

160

160

160

160

160

160

160

160

1UIAI

DATA

Unused

Always

none

none

none

none

none

none

none

none

16

. MJ'.MUKV U

Bytes

Conditional

none

80

40

40

80

160

320

640

1280

Y 1 t.S ALU

Text or

Graphics

Screen

960

400

200

200

400

800

1600

3200

6400

H.A 1 UJ 1

DISPLAY

Unused

Bytes

none

none

none

none

none

none

none

96

80

u

LIST

Used

Bytes

32

34

24

34

54

54

94

94

176

Total

Bytes

992

674

424

434

694

1174

2174

4190

8112

Memory Step-Back To Be

Added to PM Step-Back,
ages

4

3

2

2

3

5

9

17

32

0

1

2

3

4

5

6

7

8

Notes: 1. RAMTOP is at extreme left of table. RAM decreases towards the right.

2. If 16 is added to the graphics mode number, then the conditional unused bytes are added to the screen memory block.

The bytes formally used for the text window then become unused. Also the display list expands slighlly.

3. The memory step-back in pages is calculated to the nearest, higher, whole page.

Table 1.

Graphics

Mode

0

1

2

3

4

5

6

7

8

Number Of

Bytes OfRAM

Per Screen Mode

Line

40

20

20

10

10

20

20

40

40

TOLL FREE
Subscription

Order Line

800-227-1617
In CA 800-772-3545

Please ask for Extension 401.

Example Of PM Positioning In Memory

Assume you wish to run PM in Graphics mode 7.

You want to use all lour players so all of the Player-

Missile memory must be free and clear of the

Screen-Display memory.

Required Step-Back

in Memory, pages

Software for

Personal Computers

Graphics, 7,Screen-Display (Table 1)

PM Graphics, single-line resolution

(requires 2K)

Total =

17

8

25 pages

However 25 pages is nol on a 2K boundry:

6K = 24 pages

8K= 32 pages

Therefore you must siep-baek 32 pages for proper

positioning of the PM system.

Table 2.

A co'lectlon of 10 chollcnging progromi created to provide a unique

entertainment value — and 2 personal business programs with broad

functional value. In diik ard or cassette as indicated.

GAMES • HELICOPTER BATTIE Req. - 16K BAM Cassette S 9.95

- i(5K RAM Diik 14.95

• HORSE RACING Req. - 16K RAM. CaiseMp 9.95

-16K RAM/Diik 14.95

Req.— 8K BAM Cassette 9.95

- 16K RAM Diik 14.95

Req. — 16K HAM Cassette 9.95

- 54K RAM Diik 14.95

Req.— 8K RAM Ccusette 9.95

- 16K RAM Diik 14.95

MUSIGAME I2Gomes) Req.- 14K RAM'Cauetle 9.95

-24K RAM'Diik 14.95

Req.- BK RAM Coiselle 9 95

- liK RAM'Diik 14.95

Req.-16K RAM tosiette 9.95

- 16K RAM 'Disk 14.95

Req.— 8K RAM Caisette 9.95

- 16K RAM'Disk 14.95

Req.— 16K RAM Coneltc U.95

-24K RAM'Diik 19.95

BUSINESS • CCA Ddtn

Manogen-ent System Req.— 43K RAM D-'ik 99.95

■ LETTER WRITER Req. - 24K RAM Disk 19.95

Mastercard & VISA Accepted

KENO

LIGHTNING BOLTS

and REACTION

THE MAD MARBLE

• SUPERMASTER

• TAG

• TRACTOR BEAM

• WAR AT SEA

DIVISION OF CUSTOM ELECTRONICS. INC.

SOFTWARE

238 Enchcmgir St. Chicopce. Mauochuietti 01013

(413) 592-4761

• Deolc And Ditt'ibutor Inquiries Invited

Closed Mondays - Open Daily 'Til 5=30 - Fridays 7il
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GRAPHICS 
MODE 

TOTAL MEMORY BYTES ALLOCATED TO Tota l 
Bytes 

Memory Step-Back To Be 
Added To PM Ste p -Back, 
ages 

o 
I 
2 
3 
4 
5 
6 
7 
8 

D1SPLA Y DATA 

Bottom Unused 
Text 
Window A lways 

none none 
160 none 
160 none 
160 none 
160 nonc 
160 none 
160 none 
160 none 
160 16 

Bytes 

Condit ional 

none 
80 
40 
40 
80 

160 
320 
640 

1280 

Textor 
Graph ics 
Screen 

960 
400 
200 
200 
400 
800 

1600 
3200 
6400 

D1SPLA Y LIST 

Unused Used 
Bytes Byles 

non e 32 
none 34 
none 24 
none 34 
none 54 
none 54 
none 94 
96 94 
80 176 

992 4 
674 3 
424 2 
434 2 
694 3 

11 74 5 
2174 9 
4 190 17 
8 11 2 32 

Notes : I . RAMTOP is at extrem e left of table . RAM decreases to" .. "a r rls the righ t. 

2. If 16 is added to the graphics mode num ber, the n the condi t ional u nused bytes arc added to the screen m emory b lock. 
T he bytes forma ll y used for the text window then become un used . Also the display list expands s ligh tly. 

3. The m emory s tep-back in p ages is ca lc ulated to th e n earest, hig her, wh ole page. 

Graphics 
Mod e 

o 
I 
2 
3 
4 
5 
6 
7 
8 

NumberOf 
Bytes Of RAM 
Per Screen Mode 
Line 

40 
20 
20 
10 
10 
20 
20 
40 
40 

Exam ple Of PM Pos it ioning In Memory 

Table 1. 

Ass ulll e yo u \\'ish LO r un PM ill GI 'a phics Illode 7, 
YOli "'al1t lO lise al l rOllr p la yers so a ll o r th e Pla ye r­
iVfiss iie Ille lllor), must be free and d ear or lil c 
Screell-D isp la ), Ill e nlory. 

Requi red Stcp-R~l ck 

in Me mory, pages 

Graphics, 7,Screcn- Display(Table I ) 17 
PM Graph ics , s ingle- line resolu tion 

(requ i res 2K) 8 
Total = 25 pages 

H ()W e \ ' e r 2:"J pages is 11 01 Oil a 2 K bOllnd r )': 
6K= 24 pages 
8K~ 32 pages 

T h erefore YOli 11 11 tst ste p-bac k 32 pages fo r prope r 
posit iOlling of" I h e Pl\[ sys te lll. 

Table 2. 

TOLL FREE 
Subscription 
Order Line 

800-227-1617 
In CA 8oo·n2-3S4S 

Ple ase ask fo r Extension 401. 

A collecl ion o f 10 cha lle ng ing p ,og,om. Clea ted 10 p,ovide ° uniq ue 
e nte,ta;nme nl yo lue - o nd 2 pe,.ono l / bu llneu p'''g,om. wi th b'ood 
functio nal yo lue . In di,k a nd 0, CO lle lle a, indicated. 

GAMES • HELICOPTe R SA THE Req. - 16K RA M/ CO llette 
- 16 K RAM/ Oi, k 

• HO RSE RA CING Req, _ 16K RAM / COllette 
-16 K RAM / Oi , k 

• KENO Req. - 8 K RAM / COlle tte 
- 16 K RA M: Di.k 

• LI GHTNING eOLTS Req, - 16K RAM/ Co '.et!e 
ond REACTIO N - 2 .. K RAM/ Di .k 

• lH E MAO MARB LE Req. - 8 K RAM/ CO llette 
- 16K RAM/ Di.k 

• MUSIGAME (2 Game.) Req. - 16K RAM / CO llette 
- 2.4K RAM / Di.k 

• SUPERMASTER Req . - 81( RA M/ COlle tte 
- 16K RA M/ Di.k 

• lAG Req. - 16K RAM / COlle tte 
- 16 K RAM / Oi. k 

• TRACTOR BEAM Req , - 8 1( RA M /Ca lle!!e 
- 16 K RAM / Dj.k 

• WAR Al SEA Req. - 16K RA M/ Co"flle 
- 2 .. K RA M/ Dj.k 

BUSINESS • CCA 0010 
Monage n-ent SY"em Req. - 4!1 1( RAM ' D;.k 
lEflER WRITER Req . - 24 1( RAM 'D j .~ 

Mo .te,ea,d & VISA Accep ted 

238 e.-cnange SI ., Ch icopee. MOlloch u'eth 0 101 3 
(" '3 ) 592, H61 

• Deale, And OI ~ l fibute' Inq uj"e' Invi led 
• Clo.ed Mand"y' - Ope n Daily 'Ti l 5,30 - fr iday. 'T jl 8 

S 9,95 
14.95 
9 .95 

''' .95 
9 .95 

' '' .95 
9 .95 

''' ,95 
9 .95 

1".95 
9 .95 

14.95 
9.95 

14 .95 
9.95 

''' .95 
9 .95 

14.95 
' '' .95 
19.95 

99.95 
19.95 
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INSIGHT: Atari
Bill Wilkinson

Cupertino, CA
Editor's Note: We're quite pleased to announce a new

column this month for Atari owners. INSIGHT: Atari,

written by Bill Wilkinson and other staff members oj

Optimized Systems Software, will bring you monthly

programming insight and support.

We feel you'll be quite pleased. — RCL

Hi. I'm Bill Wilkinson, and this is the premiere of

what will be a regular feature in COMPUTE! maga

zine: a column dedicated to the software side of the

Atari microcomputers. We may occasionally include

little tricks to make better use of the hardware, but

the intent is that this column will uncover the facts

and foibles of Atari software.

This column will normally be written by some

of the authors ofAtari BASIC, Atari's Assembler-

Editor, Atari's Disk File Manager, and BASIC] A +

and OS/A + . We are not all experts in Atari hard

ware, but we know a lot about the software.

Addressable DATA or Who Needs String Arrays?

Perhaps the most frequent complaint made about

Atari BASIC- pertains to its lack of string arrays. In

10K bytes of ROM one can pack only so much

program; long variable names and instant syntax

checking take room; HP and DC have very success

ful BASICs that don't use string arrays; Atari-style

strings are fast and flexible. All this doesn't mean

much to you if you can't figure a way to convert

that neat Applesoft program to Atari. There are

many legitimate uses of string arrays, but the most

common use is a kind of in-memory random access

data file. Example: in an adventure game the vari

ous room descriptions are kept in elements of a

string array. This is not the fullest exploitation of

string arrays, since the data is static and the arrays

merely provide a convenient method of addressing

it.

Atari BASIC users, take heart! You have

available to you an even more powerful and flexible

method of randomly addressing static data. Did

you ever notice that Atari BASIC supports the

syntax "RES TORE line-number"? Did you ever

notice that "line-number" can be either a constant

number or (surprise) any arbitrary numeric expres

sion? These two capabilities combine to allow some

extremely powerful programming constructs in

Atari BASIC. The following short program will

serve to illustrate.

Let us go through this program carefully and

search out the tricks. Lines 1000-1030 are fairly

straightforward; the variable names were purpose

fully chosen to demonstrate that Atari BASIC

considers all characters in a name to be significant.

Lines 1 100-1 120 initialize the variables which will

1000 REM a demonstration of addressable DATA

1010 REM allocate some variables

1020 DIM ROOM$(100),GO$(1),DIRECTION(4),

DIRECTION$(4)

1030 LET DIRECTIONS = "NESW"

1100 REM the following variables are used as line

numbers, etc.

1110 LOOKROOM = 3000 : LOOP= 2000:

DESCRIPTIONS = 9000

1120 DESCRIPTIONSIZE=10

1900 REM variables are set up — initialize player

status

1910 ROOM = 2:GOSUB LOOKROOM

2000 REM the main program loop

2010 PRINT "WHICH WAY";: INPUT GO$

2020 DIRECTION = 0

2030 FOR I = 1 TO 4: IF GO$ = DIRECTION$(I,I)

THEN DIRECTION = I

2040 NEXT I

2050 IF NOT DIRECTION THEN GOTO LOOP

2060 GO = DIRECTION( DIRECTION)

2070 IF NOT GO THEN PRINT "CAN'T GO THAT

WAY" : GOTO LOOP

2080 IF GO> 1000 THEN GOSUB GO : GOTO LOOP

2090 ROOM = GO: GOSUB LOOKROOM

2100 GOTO LOOP

3000 REM subroutine to get and print details of a

new room

3010 RESTORE DESCRIPTIONS + ROOM*

DESCRIPTIONSIZE

3020 FORI=1TO4: READ TEMP : DIRECTION(I)

= TEMP : NEXT I

3030 READ ROOM$ : PRINT "YOU ARE IN";

ROOM$

3040 RETURN

8000 REM special routines for special actions

8010 PRINT "YOU MADE IT OUT! CONGRATU

LATIONS!" : END

9000 REM the room descriptions and connections

9010 DATA 3,5,0,0,A LARGE CAVERN

9020 DATA 0,4,5,3,A SMALL CAVERN

9030 DATA 0,2,l,0,A CURVING PASSAGEWAY

9040 DATA 0,8010,5,2,AN ANTECHAMBER

9050 DATA 2,4,0,l,A MAZE OF TUNNELS

be used for "address arithmetic" later in the pro

gram; "LOOP,' for example, simply gives a name

to the line number where all the action starts.

Line 1910 begins the start of the tricks: it

GOSUBs to LOOKROOM. Notice how much more

readable this is than simply coding GOSUB 3000,

which tells you nothing of the purpose of the state

ment. Looking at routine LOOKROOM (lines

3000-3040), we note the usage of "RESTORE

expression." As an example, assume that LOOK-

ROOM is called with ROOM = 2. Then line 3010

becomes equivalent to "RESTORE 9020." The

subsequent READs then fill the array DESCRIP-

TION() with the numeric data of line 9020 and the

string ROOMS with the siring, "A SMALL

CAVERN." Finally, the user is prompted with a

message ("YOU ARE IN A SMALL CAVERN,")

and the subroutine exists.

Continuing our main program ai lines 2000-

2040, we simply ask the user for a direction (from

the choices 'N\ 'E*, 'S\ and '\\"). An invalid answer
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INSIGHT: Atari 
Bi ll Wilkinson 
C upertino, CA 
Edilur'.\ Note: \J\1(,'rr quill' pleased 10 aHI/Ollll((' (I new 
colllllllll"is 1110 III" for illari oWllers. INS IG HT: Alari, 
wrilll' lI by Bill Wilkillsoll alld olher slaff lIIelllbers of 
OIHilllill'l1 S)'sleIllS Soflware, will bring YO II 1II01llhly 
prugmllllllillg illsighl alld SlIl)I)orl. 

We FI'I )'1)// '11 be '1"ile 1)ll'IIsl'Il. - NeL 
Hi. I'm Bi ll Wi lkinson, and this is the pre miere of 
what wi ll be a regular feature in COMPUTE! maga­
zine: a column dedica ted to the soflwllre side o f the 
Atari microcomputers. We may occas iona ll y include 
lillie tricks to ma ke beller use of the ha rdwa re, but 
the intent is that th is column wi ll uncover the facts 
and fo ibles o f Atari software. 

Th is colu mn will no rmall y be writte n by some 
of the aUlhors of Atari BASI C. Atari's Assembler­
Editor, Atar i's Disk File Ma nager, and BAS IC A + 
and OS/A +. We a re not a ll ex perts in Alari hard­
ware, bUl we know a lot about the software. 

Addressable DATA or Who Needs SIring Arrays? 
Pe rhaps the most I'requent compla inl made abo ut 
Ata ri BASIC pe rtains to its lac k o r string a rra ys. In 
10K byles or ROM one can pack on ly so much 
program ; long var iable names and instant syntax 
checkin g take room ; HP and DC have ve ry success­
ful BASI Cs tha i d on'l use string arrays; Atari-slyle 
strings a re fast and Oexible. All this doesn'l mcan 
m uch to you ir you can't figure a way to conven 
thai neat Applesol't program to Alari. There a re 
many legitimat e uses or string arrays, but th e most 
common Li se is a kind ori n-memor y random access 
data fi le. Example : in an adventure game the vari­
ous room d escriptions a re ke pt in elC lll c lllS of a 
string a rray. T his is not the fullest cx ploita ti on of 
string arrays, sin ce the data is stati c and th e arrays 
merel y provide a conven ient mel hod of address ing 
It. 

Ata ri BAS IC use rs, take hea rt ! You have 
available to you an e ven more powerful a nd Oexible 
method or ra ndo mly address ing static data . Did 
yo u ever notice thai Alari BASIC supports Ihe 
syntax "RESTO RE line-numbe r'" Did )'O U e\'c r 
no tice that "Iine-numbe r" can be e ither a constant 
number or (surprise) nlly a rbitrary n umcric expres­
sion? T hese two capabi li ties combine to all ow some 
ex trc mel y powerful programming constructs ill 
Ala ri BAS IC. T hc following short progl'am will 
se rve to illustral.c . 

Lc tus go thro ugh this program carc full)' and 
sea rch oUllhe Iri cks, Lines 1000- 1030 arc fa irl y 
slraighlforwa rd ; the \'ariable names wcre pu rpose­
full y chosen to demons trate Iha t Ata ri BA IC 
considers all characters in a name to be significant. 
Lines 11 00- 1 120 initiali ze the variables ",hich will 

1000 REM a demonstration of addressable DATA 
1 0 1 0 REM aJlocate some variables 
1020 DIM ROOM$(100),GO$(I),DIRECTlON(4), 

DIRECTION$(4) 
1030 LET DIRECTlON$= " NESW" 
1100 REM the following variables are used as line 

numbers, etc. 
1110 LOOKROOM = 3000 : LOOP = 2000 : 

DESCRIPTIONS = 9000 
1120 DESCRIPTIONSIZE= to 
1900 REM variables are set up - initialize player 

s tatus 
1910 ROOM =2: GOSUB LOOKROOM 
2000 REM the main program loop 
2010 PRINT " WHICH WAY" ;: INPUT GO$ 
2020 DIRECT[ON = 0 
2030 FOR [= I T04: [FGO$ = DIRECT[ON$([,[) 

TH EN DIRECTlON=[ 
2040 NEXT I 
2050 [F NOT DIRECTION THEN GOTO LOOP 
2060 GO = DIRECTlON( DIRECT[ON ) 
2070 IF NOT GO THEN PRINT " CAN'T GO THAT 

WA Y" : GOTO LOOP 
2080 IF GO > 1000 THEN GOSUB GO: GOTO LOOP 
2090 ROOM =GO: GOSUB LOOKROOM 
2100 GOTO LOOP 
3000 REM subroutine to get and print detail s o f a 

new room 
3010 RESTORE DESCRIPTIONS + ROOM · 

DESCRIPTIONSIZE 
3020 FOR [= [ TO 4: READ TEMP: DIRECTlON([) 

=TEMP: NEXT [ 
3030 READ ROOM$ : PRINT " YOU ARE IN"; 

ROOM$ 
3040 RETURN 
8000 REM special routines for special actions 
80[0 PRINT "YOU MADE !TOUT! CONG RATU-

LATIONS!": END 
9000 REM the room descriptions and connect io ns 
9010 DATA 3,5,O,O,A LARGE CAVERN 
9020 DATA O,4,5,3,A SMALL CAVERN 
9030 DATA O,2, I ,O,A CU RVING PASSAGEWAY 
9040 DATA O,8010,5,2,AN ANTECHAMBER 
9050 DATA 2,4,O, I,A MAZE OF T U NN ELS 

be used for "address a rithmel.ic" later in the pro­
gram ; :"LOOP," for cxample , simply gives 'I Il ame 
to th e line numbcr ",here all th e acti o n st~lrtS, 

Linc 19 10 beg ins I he start uf the tricks: il 
GOSUBs to LOOK ROOM . Notice how much mu re 
readable thi s is Ihall sim ply coding COS U B 3000, 
which te lls you noth ing of the purpose ul't he statc­
ment. Looking at rou line LOOKROO~ I (lines 
3000-3040), wc nole Ihe usagc o f " RESTORE 
ex pression. " As an example, assume that LOOK­
ROOM is ca ll cd ",ith ROOM = 2. The Il line 30 I 0 
becomes equi ",I1e nl to "RESTO RE 9020." The 
subsequcnl READs Ih cn lillthc array DESe RI P­
T ION O with I.h c nume ric daw o f linc 9020 a lld Ihe 
string ROO '1$ with Ihc string, "A SMAL L 
CAVE RN." Finall )' , the lIse r is prompled with a 
message ("YO U ARE IN A S~ I ALL CAVERN.") 

and the subro utine ex isls, 
Continuing our main program atl in cs 2000-

2040, we sim p ly ask the lIse r fo r a direc tio ll (from 
lhe choices 'N ', ' E' , 'S' , and 'W'). An in val id a nswcr 
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and ATARI 400*

from QUflLrry softw

STARBASE

HYPERION"

By Don Ursem

Become absorbed in this intri

guing, original space simulation

of war in the far future Use

strategy to defend a front line

Star Fortress against invasion

forces of an alien empire. Vou

create, deploy, and command a

fleet of various classes of space

ships, while managing limited

resources including power

generators, shields and probes

Real time responses are

sometimes required to take

advantage of special tactical

opportunities Use of color,

sound, and special graphics

add to the enjoyment of this program At least 24K of RAM is required.

On Cassette - $19.95 On Diskette — S22.95

NAME THAT SONG

By Jerry White

Here is great entertainment for everyone!

Two players listen while the Atari starts

playing a tune. As soon as a player thinks

he knows the name of the song, he

presses his assigned key or joystick

button. There are two ways to play. The

first way requires you to type in the name

of the song. Optionally, you can play

multiple choice, where the computer

asks you to select the title from four possibilities The standard version requires 24K of

RAM (32Kon diskette) and has over 150 songs on it Vou also get a 16K version that has
more than 85 songs. The instructions explain ho<v you can add songs to the program, if

you wish. Written in BASIC.

On Cassette — S14.95 On Diskette — $17.95

QS FORTH

By James Albanese

Want to go beyond BASIC The remarkably efficient FORTH programming language may

be just for you. We have taken the popular ftg-FORTH model from the FORTH Interest

Group and expanded it for use with the Atari Personal Computer. Best ol all we have

written substantial documentation, packaged in a three ring binder, that includes a

tutorial introduction to FORTH and numerous examples. QS FORTH is a disk based

system that requires at least 24K of RAM and at least one disk drive. Five modules that

may be loaded separately from disk are the fig-FORTH kernel, extensions to standard
fig-fORIH. an on-scteen editor, an I/O module that accesses Atari's operating system,

and a FORTH assembler.

Diskette and Manual - $79.95 Manual Only — $39.95

FOR OUR COMPLETE LINE OF ATARI SOFTWARE

PIEASE WRITE FOR OUR CATALOG

SOFTW71R6
6660 Reseda Blvd. Suite 105 Reseda. CA 91335

(213)344-6599

ASK FOR QUALITY SOFTWARE products at your favorite computer store. If necessary

you may order directly from us. MasterCard and Visa cardholders may place orders by

calling us at [213) 344-6599. Or mail your check or bankcard number to the address
above. California residents add 6% sales ta>. Shipping Charges- Within North America
orders must include $1.50 for shipping and handling. Outside North America the
charge for airmail shipping and handling is S5.00. Pay in U.S. currency.

•Indicates trademarks of Atari
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causes DIRECTION to be zero and the question to

be asked again. Lei us assume we are still in room

two and also assume that the WHICH WAY? query

was answered by "E." GO then becomes 4 (from

DIRECTION^)); and, since it is nonzero (line

2070) and less than 1000 (line 2080). the current

ROOM becomes number 4 and weGOSUB LOOK-

ROOM again.

The only things left to note about this program

are what happens if GO is zero (e.g., if we had

tried to go "N" from room 2) or greater than 1000

(if we try to go "E" from room 4)? The case of

GO= 0 is easy: the program treats that as an illegal

move, prints "CAN'T GO THAT WAY," and

makes the player try again. For GO greater than

1000. another' act ion unique to Atari BASIC hap-

we GOSUB to the apparent room number con

tained in GO. In the particular example shown, the

only GOSUB is to line 8010 which ends die "ad

venture," but this mechanism can be used to allow

sophisticated checks on movement (e.g., you can

only go from room 31 to room 33 il you have the

Golden Fleece). The concept of addressable

GOSUBs was heavily exploited, and we will try to

cover those techniques in a future column.

Each of these columns will cover one or two

programming topics and answer a few questions

(presuming that you. the reader, will supply us

with some questions). In this initial column, we

would like to try to comment on some of the points

raised in the "ASK THE READERS" column from

COMPUTE! #11

16K Memory

I. Regarding D. Gallagher's query about PRINT

FRE(0) in his 48K machine.

When you plug the first (left, in an Atari 800)

cartridge into an Atari, you "lose" the top 8K of

the possible 48K of RAM. Thus your 48K does you

no more good than 40K would. It can get worse: if

Atari ever comes out with a dual cartridge product.

you will lose the top 16K of your 48K. The reason:

Atari's memory map simply doesn't leave any other

place to put the cartridges, so Atari cleverly

arranged the circuitry so that plugging in the car

tridge disables any RAM at the same addresses.

Does this mean that it is a waste to put 48K bytes of

RAM into your Atari? Not at all! There are several

products already available that use no cartridges at

all (Visicalc, BASIC A + , Forth, etc.). In fact, look

for Atari systems with 160K bytes of RAM, or

more, in the near future. And b) the way. it is not

surprising to hear of the "foreign" memory board

in the Atari: systems suppliers have been doing

that in the minicomputer (DEC. HP, etc.) and

S-100 (8080 and Z-80) markets for years! Alter all,

if the dealer can give you more for less, why com

plain? Oh yes, for the curious, herewith the Atari

memory map:

OS ROM (IOK bytes)

I/O hardware

Reserved for future use

fRAM48Ko
Left cartridge

Right cartridge

FFFF

D800

D000

C000

A000

8000

0000

II. Comments about the letter discussing REI

from an APPLE II.

Atari owners, stand up and be proud! Did you

know that your machine is the only full-fledged

computer that was able to pass the FCC's former

(and very strict) REI regulations? But thanks to TI,

and some extensive lobbying with the FCC, the

RFI rules are much relaxed and even the Apple 11

(with the help of some new shielding) can now pass

the tests. II m even so, the Atari has to be one of the

quietest (in terms of RFI) machines ever produced.

So while you owners are enjoying noise-free televi

sion, remember that the abysmally slow disk I/O

speeds you also "enjoy" are part of Atari's solution

to the RFI problem. That serial bus didn't just

happen by accident: it was the result of some superb

— but. alas, no longer necessary — engineering.

III. An answer to Tracy Principio about C'.R.X

from assembly language.

Anyone contemplating writing in assembly

language Ibr the Atari is virtually required to pur

chase the Hardware Manuals (as did Tracy): but,

even if you don't have a disk, the Atari DOS manuals

and OS listings are also de rigueur. Any kind of I/O

must go through CIO, the heart of the Atari OS,

and graphics on the Atari are most easily done via

I/O. Did you know that PLOT, DRAWTO, POSI

TION, FILL, and more are nol in Atari Basic?

They are actually routines in the I/O section of the

OS R( )M. and BASK'. simply provides an interface

to them. So, if you understand the I/O subsystem,

you can do graphics iti assembly language almost

as easily as you can do them in BASK'.. I he whole

subjeel of I/O and graphics from assembly language

would make a beautiful \mV.s of columns (tell us if

you'd like to see some), so we must "answer" Tracy's

question by noting thai GR.X is equivalent to:

OPEN#6,12,X-16,"S:" if X is greater than 16

(full screen graphics)

or OPEN #6,12+ 16,X,"S: ' ifX is less than 16

(mixed characters and graphics).

Note that the "12" is simply 8 + 4. read ant! write

access, just as with a disk.

Thai's all for this month. We hope that by

increasing your awareness of its capabilities we can

convert you, loo, into more informed and capable

Atari users. ©

72 COMPUTE! September, 1981. Issue 16 

ca uses DIRECT IO N to be zero and the question to 
be as ked again. Let us ass Ulnc we arc still in 1'00 111 

two and also ass ume that the WH lC H "VA Y? que ry 
was answered by "E." GO then becomes 4 (from 
01 RECTIO N(2)); and , since it is non ze ro (l ine 
2070) and less than I 000 (line 2080). the current 
ROOM becomes number 4 and we GOSUB LOO K­
ROOM again. 

The only things le ft to note abo ut this program 
a re what hap pe ns if GO is zero (e.g., if we had 
tri ed to go "N" fro m room 2) o r g rea te r than I 000 
(if we try LO go "E" fro m room 4)' T he case o f 
GO = a is easy: the program treats that as an illega l 
move, prints "CA N'T GO TH AT WA Y," a nd 
makes the player tr)' aga in . For GO grea ter than 
1000. anot her action unillue 10 Alari BAS IC hap­
we GOSUB LO the apparelll room number con­
tained in GO. In the particular exa mple shown , the 
on l), GOSU B is to line 80 I a which e nds the "ad­
ve nture," bUllhi s mechanism ca n be lI sed to allow 
so phistica ted checks o n moveme nt (e .g., yo u can 
onl), go from room 3 1 to room 33 if )'ou have the 
Golde n Fleece). The concepl of addressab le 
GOSUBs was heav il y exploited , and ,,'C willlry to 
cover those techniques in a future colulllll . 

Each of th ese CO IUllltlS wi ll cover one or two 
programming top ics and answer a few questions 
(presuming tha t ),ou, the reade r, wi ll suppl ), us 
with some questions) . In this ini tia l CU IUllltl , \,'C 

would like to tr )' to comment on some of the po ints 
I'a ised in the "ASK T H E READE RS" column fro m 
COMPUTE! # 14 . 

16K Memory 
I. Regarding D. Ga ll aghe r'S lIuery about PRI NT 
FRE(O) in hi s 48K machine. 

Whe n ),ou plug the first (left , ill an Atari 800) 
ca rtridge into an Atari , you "lose" the LO p 8 K o f 
the possible 48 K o f RAM. Thus yo ur 48K does yo u 
no more good th an 40K wo uld . IL can get wO rse : if 
Ata ri ever comes ou t with a dual cartridge product. 
yo u will lose the top I GK of yo ur 48K. T he reason: 
Atari 's memory map simpl y doesn 'l leave any othe r 
place to put the cartridges, so Atari cleverly 
ar ranged the circuitr ), so tha t p lugging in the ca r­
tr id ge disables any RAM at the same add resses. 
Does this mea n lh at it is a was te La put 48K byLes of 
RAM into your Ata ri ' No t a t a li I T here a re seve ral 
products alread y a "a ilable tha t use no cartridges at 
all (Vi sicalc, BAS IC A + , Forth , e lc.). In facl.look 
fo r At'" 'i sys te ms with 160 K bytes of RAM, o r 
more , in th e near future. A nd b)1 th e way, it is no t 
surprising to hea r o f th e "forcign" memory boa rd 
in the Ata ri: sys lems su pplie rs ha,'c been doing 
that in the min icom puter (DEC. H P. e tc.) and 
S- I 00 (S080 ancl Z-80) Illarke ls fo r )"cars' Aftc r all. 
if th e dealer ca ll give yo u morc fo r less. why CO lll ­

plain ) O h yes, fo r th e curious, herewith the Alari 
me mo ry 1l1ap: 

OS ROM (tOK bytes) 

110 hardware 

Reserved for future use 

::;; Left cartridge 
-< 

Rig ht cartridge e<: ... 
0 

:.: 
00 ... 

FFFF 

D800 

DOOO 

COOO 

AOOO 

8000 

0000 

II. Comments abo lll Ihe le ite r cl iscuss ing RF I 
from a n APPLE II. 

Alari owners. stand up alld be pro ud! Did yo u 
know thai yo ur machin e is the o nl ), full-fled ged 
compu te r that was able to pass the FCCs forme r 
(and vc r )' strict) RFI regulat ions' Bu t tha nks to T I, 
and some ex te nsive lobbying with th e FCC, the 
RFI rul es a re much re la xed a nd even th e Ap ple II 
(w ith th c help of some new shield ing) G ill 110\'· pass 
th e tes ts. But cven so. the A tari has to be o ll e o rtll e 
quie test (i n te rms o f RF I) machines eve r produced. 
So while yo u owners are elljoyin g noise- free tele\·i­
sion , remember th"t the abys mall y slo,," d isk I/O 
speeds you al so "enjoy" arc pan of Atari\ so lutio n 
to the RFI proble m. That se r ial bus didll 'tjust 
happe n by acLidcnt: it was th e resu lt Of SUIllC supe rb 
- bUL, alas , no longer necessary - e ll g ineeri ng. 

III. An " ' IS"'e r LO Tracy Principio a bout CR.X 
fro m asse lllbly language. 

A n yone conLemplating writing in asse mbl y 
language for the Alari is virtuall y required LO pur­
chase Ihe /-Io,.,/war" Mal/I/a/, (as did Trac)' ); but , 
even i r yo u don't ha ve a disk, th e A ta ri DOS man lIal s 
a nd OS listin gs arc (//.IO de rigueur . An)' killd of 110 
must go th ro ugh C IO. the hean o f the Ata ri OS, 
and gra phics 0 11 th e A tari are most eas il y done via 
110. Did )'OU know that PLOT, ORA WTO, POSI­
TIO N, FILL, and mo re are I/ U! in Ata ri Basic? 
The)' arc aCluall y rOlllincs in th e I/O sect io n of the 
OS RO~ I , a nd BAS IC silllp ly provides all inte rfa ce 
to thelll. Su, if )'OU understa nd the 110 subs),ste lll . 
you ca n do g raphics in assem bl y language almost 
as eas il y as you call do the m ill BAS IC. T he "'hole 
subject or I/O and g raphi cs rrom asse mbl y lang uage 
wou ld 111akc a beaut iful sl'J'if'S o f co lumn s (te ll us ir 
yo u'd like to see some). so \,·c m USl ·'a ns\,·cr" Tnlcy's 
question by nOlin g that CR.X is cqu i,·alcillto: 

OPEN #6, 12,X · 16,"S;" if X is gTcatcr than 16 
(full screen graphics) 

or OPEN #6,12 + 16,X,"S; H if X is less Ih';lII 16 
(mixed characters and graph ics) . 

Note thai the " 12" is si lll pi )" 8 + 4 . read (/111/ write 
access , just as with a disk. 

Thal's a ll I<)r Ihi s mO lllh . We hope Ihal b)' 

in creas in g YO llr aware ness oC its c(lpa biliti cs \n~ call 
COil ve rt you , too, into more in fo rmcd and ca pable 
Alari use rs. © 
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Textwizard transformsAtari into a

powerfully seriousword processor.
Textwizard™ is no kids game. It's a sophisticated

and complete word processing program for the

**Atari 800 computer.

Here is instant control over the creation, editing

and formating of any writing. Insert words. Replace

phrases. Delete sentences. Move paragraphs. Auto

matically repositions surrounding text. *Textwizard™

does it all with over 50 simple commands.

On your command, Textwizard™ will search out

and correct mistakes throughout your document.

And it protects you from common operating errors

by warning you before you make them.

Textwizard'" will print out as many original

"copies" as you need. In boldface, elongated or con

densed lettering, upper or lowercase, with propor

tional spacing. And you can store your work on a

diskette.

So, whether you write legal briefs, computer

programs, or The Great American novel, Textwizard™

can make your work easier. And though it's no toy,

it's fun to use.

At $99.95, you don't have to write a best-seller

to afford Textwizard.™ Textwizard™ is another of the

many creative products from Datasoft.

COMPUTER SOFTWARE

Software for people who aren't easy to please.

19519 Business Center Drive/ Northridge, California 91324 / (213) 701-5161

Check your local software dealer or

Send check or money order with $2.00 postage/handling. California residents, add 6% sales tax.

■Textwizard will perform on a32K svstem with one or more disc drives. It is compatible with the Atari*825, Centronics* 737 and Epson1 MX-80 printers.

** Alari is a registered trademark of Atari Computers Inc.
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The ATARI 825:

An Assembler

Interface
John Elliott

New York NY
The ATARI 825 printer must be one of the most

versatile in its price range. It offers three distinct

character sets:

• Monospaced characters at 10 characters per

inch(lOCPI)

• Monospaced condensed characters at

16.7 CPI

• Porportionally spaced characters at 14 CPI

For each of these character sets, yon can select

either the normal printing mode or the elongated

character mode, which prints characters at twice

the normal width. There are many other useful

features, too. These include true underlining,

supcrsci ipting and subscripting, reverse as well as

forward line feed, character backspacing, and so

on. This is a truly remarkable printer!

What is more, all of these features are com

pletely under software control. That is, you, the

programmer, control exactly how your data is to be

printed, without any nea\ for operator interven

tion. This is made possible by the fact that the

printer has a built-in central processing unit (CPU),

which can recognize and interpret printer control

codes.

When the printer is powered on, the CPU

automatically selects the 10 CPI monospaced

character set. Any data characters sent to the

printer will be printed using this default character

set, which will slay in effect until the primer receives

control codes which specify an alternate character

set. Subsequent data will be printed in the new

character set, until yet other control codes are

received, or until the printer is power cycled

(turned off, then back on).

The user manual which is supplied with the

printer is also deserving of praise. It is comprehen

sive and very clearly written, with all kinds of

tables, charts and diagrams, to help you understand

the text, and to get the most out of the printer. It

even includes a BASIC, program For right-justifying

text lines, another very very useful capability of

this printer. All in all, I have nothing but praise for

both the printer and the manual.

Of course, if everything in the garden were

rosy, then there would be no need tor this article.

There is just one slight hitch. Assembly language

programmers have been somewhat ignored.

Neither the 825 manual, nor the ASSEM BLER/

EDITOR manual describes how to make use of the

special features of the printer from the

ASSEMBLER/EDITOR, or from an assembly

language routine. So, if you want to use a character

set other than the default 10 CPI set, to print an

assembly listing, for example, then you've got a

problem. And, of course, just about the first thing

I wanted to use the printer for was to print an

assemblv listing, using (he neat, paper-saving

condensed character set. I searched through the

manuals for a clue as to how I might do this, but

found none.

Necessity being the mother ol invention, I set

to work designing an assembly routine which

would select a character set of my choice. The

short program listed here is the result. It is a very

simple routine, and, as coded, will select the 1(3.7

CPI condensed character set, which I use for

printing my assembly listings.

I will now describe the program logic in more

detail, and give instructions for executing it.

Finally, I will describe how you can modify the

program to select any print mode of your choice. I

assume that the reader is familiar with the

ASSEMBLER/EDITOR cartridge, and has access

to an ATARI 825 printer user manual.

The program opens the printer (device code

P:) using input/output control block #("> (IOCB

#()). This establishes a link between our program

and the central input/output {(HO) subsystem of

the ATARI operating system (OS). The ATARI

OS is the program in the 10K. ROM module in

your ATARI console. This program contains many

routines written specifically for communicating

with the input/output devices, such as printers,

disks, cassettes, etc. These routines are referred to

collectively as CIO routines, and they provide the

application program with a means of accessing the

peripheral devices in a standard, device-independ

ent manner. There is a single entry point i<> the

CIO routines, and the IOCB is the vehicle of

communication between (JO and the application

program.

Having established the link with CIO, our
program then transmits a string of control codes to

the printer, through CIO, to select the desired

character set. In the listing shown here, the codes

are those required for selecting the condensed

character set. The program then closes the file,

i hereby breaking the- link with (HO and Freeing I he

IOCB for other I/O. li then issues the BRK

instruction which will return control to the

DEBUGGER.

And that's all there is to it.

To use the routine, first assemble ii into RAM.

Then, using the DEBUG program in the

ASSEMBLER/EDITOR cartridge, execute the
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The ATARI 825: 
An Assembler 
Interface 
John Elliott 
NewVork NV 
The ATARI 825 printe r must be o ne of the most 
versati le in its price range. It offers three distinct 
character sets: 

• Nlo nospaced charaClcrs at 10 chara cte rs per 
inch ( 10 C PI ) 

• Monospaced conde nsed characte rs at 
16.7 CPI 

• Porportionally spaced characters at 14 C PI 
For each of these characte r se ts, you ca n se lect 
either the norm al printing mode or the elongated 
character Inode. which prints characters alLwice 
the normal width. There are man y o th e r useful 
features. too. These include true underlining, 
superscripting and subscripting, reverse as well as 
forward line feed , character backspacin g, and so 
on. This is a trul y remarkable prin ter ! 

What is more, a ll of th ese features are com­
pletely under softwa re contro l. That is, yo u , the 
programmer, contro l exactly how your d ata is to be 
printed , witho llt a ll )1 need for operator in terven­
tion. This is made possible by th e fact tha t the 
printer has a built-in central processi ng unit (C PU), 
which can recognize and interpret pri nter contro l 
codes. 

Whe n the printer is powered o n , th e C PU 
automatica ll y selects th e 10 C PI Illonospaced 
character set. Any data characters se m lO the 
printer will be printed using this d e fault charaCl:e r 
se l, which wi ll stay in e ffect until th e printe r rece ives 
control codes whi ch s pecify a n a lte rn ate characte r 
se t. Subseq ue nt data will be printcd in I hc ncw 
character set, until yet othe r contro l cod es are 
received , or until the printer is power cycled 
(turncd o lT, then back on). 

The user manual whic h is supp lied with th e 
printer is also deservin g o f praise. It is compre he n­
sive and very clea rl y wrill.e n , with a ll kind s o f 
tables, charts a nd diagrams. to hel p yo u unde rsta nd 
th e text, a nd to getlil c most o ut o f th e prin te r. It 
even includ es a BAS I C prog ralll for rig ht·justifyin g 
tcx tlines, another very very usc l'ul capability of 
th is prin te r. All in a ll , I ha ve nothing but prai se 1'01' 

both th e prin te r and the manual. 
Of co ll rse, if eve r ythin g in th e ga rd e n we re 

rosy, then th e re wo uld be 11 0 need fo r this article. 
Therc isj ust one sli g hl hil ch . Asscmbly lan gua~e 
programmers ha ve been somewhat ig nored . 

Neithe r the 825 ma nua l, nor th e ASSEM BLERI 
ED ITOR manua l d esc ribes how to make use o l'the 
specia l fea lllres of the printer fro m the 
ASSEMBLERlEDlTOR, o r from an asse mbl y 
la nguage ro utine. So, if yo u wa nt to use a cha rac..:ter 
se t othe r than the defau lt 10 C PI set, to print a n 
assenlbly listin g, for exam ple, th e n yo u've got a 
proble m. And , of course, just abo ut th e fi rst thin g 
I wanted to use th e printe r fo r was to print a n 
asse mbl y listing, using the nea t, pape r-saving 
condensed character set. I searchcd through the 
manuals fo r a clue as to how I might do thi s, bu t 
found none. 

Necessity be ing the mothe r o r in ve nti o n , I set 
to work desig ning all asse mbl y rOLitin e whic h 
wou ld select a cha racter se t o f' m )' cho ice. T he 
short progra m listed he re is the res ul t. It is a ve ry 
simple routine, and , as cod ed , wi ll selec t the 16 .7 
C PI condensed character set, which I use fo r 
printing m y assembly li stings . 

I wi ll now d escribe th e progra m logic in Ill o re 
de ta il , a nd g ive in structio ns fo r executin g it. 
Finall )" I will d escribe how yo u ca n modify the 
prog ram to select a ny print mocl e o r you r choice. I 
assume that the reader is fami liar \\l ith th e 
ASSEM BLERIEDITO R ca rtrid ge, and has access 
to an ATAR I 825 p r inte r use r ma nua l. 

T he progra m o pe ns the printe r (d evice cod e 
P o) using inpu uo utput contro l bloc k # 6 (IOC B 
# 6). This establishes a link between ou r p rogram 
a nd th e centra l inpu uo utput (C IO ) su bsystem o r 
the ATAR I o pe ratin g system (OS). T he ATA RI 
OS is the prog ram in the 10K ROM .. nodule in 
yo ur A TARI co nsole . T hi s program conta ins Illan y 
ro utines wri tten specifica ll y for cO IllIllunicatin g 
with the inpu t/o utput dev ic..:es, suc..: h as print e rs. 
di sks, casseu es, e tc. T hese routines a re re fe rred to 
collecti ve l), as C IO routines , a nd th ey p rov ide the 
applica Lion progra m \\l ith a mean s or ac..:cess in g t. he 
pe "iphe ral dev ices in a standard , dev ice-i ndepend­
e nt manne r. T here is a sin g le e lltr y po illt to th e 
C IO routines, and t.h e 10C B is th e ve hi cle of' 
commun ica tio n bc twee n C IO and the app licat.i o ll 
program . 

I-lav ing establi shed Ihe link wilh C IO. o ur 
prograIll th e n tran slllit s a st ri11 g- or CO llt 1'01 c..:odes 1.0 

the primer , thro ug h C IO. to se lec t th e desired 
characte r sc t. In t. he li st in g show ll he re. th e c..:odes 
are t.h ose requ ired fo r scl ec..:t illg th e cond e ll sed 
characte r set. T he program th e n doses the fi le, 
the reby breaking the lill k with C IO all d freeing th e 
10C B for ot.he r I/O. II I he n issues I he B R K 
in struction \\' hi c..: h will return C( )lltl'()l to th e 
DEB UGGER. 

And that 's a ll th e re is to it . 
To use the rOll tille, firs t assembl e it int o RAM. 

Then, using th e DEB UC progr: nn in th e 
ASSEMB LER/ ED ITO R Gn · tricI ~e, execu le Ihe 
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Drawing Tablet

VersaWriter operates on a simple principle,

but produces graphics which match or exceed

those of other digitizers. Its rugged yet

precision construction makes it easy to use

and trouble free. Operation is mastered in

minutes. It plugs directly into your ATARI

personal computer.

FOR ATARI PERSONAL COMPUTERS

Suggested Price $299.00

Graphics Software

Easily the most capable, complete,

and usable graphics software for

ATARI personal computers available.

Designed for hobbyists, butengineers,

artists, doctors, and educators are also

finding exciting ways to expand their

computer's value with VersaWriter.

'V:-

UNIQUE OFFER

Send us YOUR disk and $1. We will promptly

return the disk with a slide package of "lOcolor

pictures drawn with VersaWriter.

□ Enclosed is $1 and my disk.

Send me the slide package.

□ ATARI □ APPLE II

□ Send more information including

VersaWriter dealers in my area.

DEALER INQUIRIES INVITED.

STATE zip

Versa Computing, Inc. . 887 Conestoga Circle . Newbury Park, CA 91320 - (805)498-1956
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program by typing G600 (assuming you assembled

it into page 6). The program will transmit the

control codes, as described above. Don't forget to

have the printer properly connected and powered

on.

After transmitting the control codes, the

program gives control back to the DEBUG pro

gram. You will know that this has happened when

the DEBUG prompt appears on the screen. You

can then go back to the EDITOR (by typing X),

and LIST, PRINT, or ASM output to the printer,

using the character set selected by the assembler

routine. The control codes will stay in effect until

the printer is power cycled, or until you transmit

some other control codes to the printer.

Changing the program to select a print mode

of your choice is quite straight forward. Consult

Table 2 in the 825 user manual. This table lists the

printer control codes. Note the codes needed to

select the print mode you are interested in. Then

change the constant labelled PCODE in listing lo

contain these codes. Reassemble, and you're ready

to go. Just execute the program to select the mode

ofyour choice.

Bear m mind that the program was specifically

designed lo execute in conjunction with the DE

BUGGER. It is important to remember this, as the

BRK instruction is used to terminate the program.

In effect, this instruction relinquishes control lo

the DEBUGGER. If you want lo use the program

in some other environment, then you should

change the exit logic to conform to the constraints

of that environment.

However you decide to use the routine, I hope

that you find it useful. Good printing, and good

luck!

0000

0340

0342

0343

0344

0345

0346

0348

0349

034A

034E:

0 0 0£)

0003

oooc

0009

0 09B

0 0 IB
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0000

0 060

0028
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034C
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0100
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I/O CONTROL BLOCKS

COMMAND CODE

BUFFER ADDRESS LSB

BUFFER ADDRESS MSB

BUFFER LENGTH LSB

BUFFER LENGTH MSB

AUX CONTROL BYTE: 1

AUX CONTROL BYTE 2

OPEN FOR OUTPUT

COMMAND CODE - OPEN

COMMAND CODE - CLOSE

PUT RECORD

END OF LINE (CR)

ESC CONTROL CODE

CONDENSED C.C*

NULL CHARACTER
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PROGRAM ORIGIN

INIT THEE STACK POINTER
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SETUP OPEN COMMAND

JPOINT TO THE NAME
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program by typi ng G600 (ass uming you assembled 
it into page 6). The program willlransinit the 
control codes, as described above. Don't forget to 
have the printe r properly connected and powered 
on. 

After transmitting the contro l codes , the 
program gives control bac k to the DEB UG pro­
gram. YOLI will kn ow thallhis has happened when 
the DEB UG prompt appea rs on the sc reen. You 
can then go bac k to the EDITOR (by typing X), 
and LI ST , PR I NT, o r ASM output to the printer , 
using the characte r se t selected by the assem bler 
routine. T he control codes will sta y in effect until 
the printe r is power cycled , or unlil yo u tra nsmit 
some other control codes to the printer. 

Changing the p rogram to select a print mode 
of' your choice is quite straightforward. Consult 
Table 2 in the 825 use r manua l. Th is table lists the 

printer control codes. Note the codes needed 1.0 

select the print Ill od e yo u a re inte rested in . Then 
change the consta nt labelled PCO DE in listing to 
contain these codes. Reassemble, and yo u're ready 
to go. Just execu te the progra m to select the mode 
of you r cho ice. 

Bear in mind lhallhe program was spec ifica ll y 
designed La execute in conjullction with the DE­
BUGGER. It is important to reme mbe r this, as the 
BRI< in structio n is used to terminate th e program. 
In e ffect, this in struction relinquishes co ntra l to 
the DEB UGGE R. Ir yo u want 1.0 use the program 
in some o th e r en virOlllnent , the n yo u shou ld 
change the ex it logic to conform La the constraints 
o f that environment. 

H uwever YO LI decide Lo Li se Lh e rouLin e, I hope 
that yo u lind it use ful. Good printing, and good 
luck! 
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IOCB *= S03"10 11/0 CONTROL 
;«:::: )1(+2 

ICCOM *= ICOMMAND CODE 
*= 

BLOCf(S 

0200 ICBAL *= 
0210 ICBAH *"' 

*+1 
*+1 
*+1 
*+1 
)1(+2 

IBUFFER ADDRESS LSB 
;E:UFFER ADDRESS MSB 

0220 
0230 
02"10 
0250 
0260 
027 0 
0280 
0290 
0300 
0310 
0320 
0330 
03"10 
0350 
0360 
0370 
0380 
039 0 
0"100 
0"110 
0'120 
0"130 
0'1"10 
0"150 
0"160 
0"170 
0"180 

)1(:= 

ICBLL *= 
ICBLH *= 
ICAXl *=, 
ICAX2 
OPNOT 
OPEN 
CLOSE 
PUTREC -
EOL 
ESC 
COND 
NULL 
IOCB6 

= 
= 
= 

BUFSZ = 
Cl()V = 

)1(:::: 

l_OX 
TXS 
LOX 
LOA 
STA 
LDA 
STA 
LDA 
STA 
LDA 

*+1 
*+1 
*+1 
*+1 
S08 
S03 
SOC 
S09 
S9E: 
SlE: 
$1"1 
SOO 
S60 
"10 
SE"I56 
S0600 
UFF 

tIOCB6 
tOPEN 

;E:UFFER LENGTH LSE: 
;E:UFFER LENGTH MSB 
IAUX CONTROL BYTE 1 
;AUX CONTROL BYTE 2 
;OPEN FOR OUTPUT 
;COMMAND CODE - OPEN 
;COMMAND CODE - CLOSE 
; PUT f~ECORO 

;END OF LINE (CRI 
;ESC CONTROL CODE 
;CONDENSED C.C. 
;NULL CHARACTER 
; l()CE: t6 INDEX 
;MAX RECORD SIZE 
;CIO ENTRY VECTOR 
;PROGRAM ORIGIN 

;INIT THE STACK POINTER 
;OPEN P: USING t6 

ICCOM,X ;SETUP OPEN COMMAND 
tPNAME&SFF ;POINT TO THE NAME 
ICBAL,X 
tPNAME /256 
ICBAH,X 
tOPNOT ; OF'EN FOR OUTPUT 
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Auto-dial / Auto-answer
for Atari 400/800*
Our MICROCONNECTION™ for the Atari*

comes in two versions—the RS232

MICROCONNECTION™, for

use with the 850* Interface

Module (Autodial/Autoanswer

optional), and the Atari* buss-

decoding MICROCONNECTION™,1
which plugs directly into the com

puter's data buss (Autodial optional).

The MICROCONNECTION™ for the

Atari* — the obvious answer.

Prices start at $199.50.

To order your MICROCOMNECTIOM,

or for more information, write or phone:

Indicates trademarks of Atari. Inc.

the micropenpheral corporation

2643 151 st PI. M.E., Redmond, WA 98052 (206)881 -7544

SOFTWARE

AUTHORS!

Join the company of best-

selling authors at Med Systems.

We have an established market

spanning the free world and

royalties second to none. We

seek excellent games, utilities

and applications packages.

Only the best are accepted! if

you have authored software

you feel is publishable, submit it

to Med Systems, Software

Review Section.

KNOSSOS You wander a gigantic, 3-D perspective cave, seeking the

only door out. Somewhere, the minotaur seeks you for a grizzly meal. The

cave is graphically represented as though you are actually there!

Extensive graphics, sound effects.

Atari 400/800 J6K BASIC cassette S14.9S

Atari 400/800 32K BASIC disk S19.95

Scott Adams Adventures 1-9 for 24K Atari's. What can we say? These are

some of the best!

Atari 400/800 24K cassette S18.95 each

(The higher numbers are the harder adventures]

COMING SOON FOR THE ATARI: Rat's Revenge. Deathmaze 5000.

Labyrinth. Asylum

ATARI SOFTWARE: Srar Raiders S34.95. Chess $34.95, Basketball S24.95.

Asteroids S34.95, Missle Command S34.95. Space Invaders $16.95. Super

Breakout S34.95, Joystick Pair $16.00.

CALL FOR OUR INCREDIBLE HARDWARE PRICES'

MED SYSTEMS has been publishing and distributing software worldwide

since 1979. We publish only the bestf We ship within 5 days, whenever

possible, usually within 2' We don't wait for "checks to clear" We know

how hard it is to wait for that perfect program. We even guarantee

satisfaction! If you don't like our software, return it within 14 days for a

prompt, cheerful refund. If you have a problem, call us 10-6 EST We are

here to serve you.

MED SYSTEMS

Box 2674-CI. Chapel Hill, NC 27514

(919)933-1990
)
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Auto-dial / Auto-answer 
for Atari 400/800· 
Our MICROCONNECTION™ for the Atari ' 

comes in two versions - the RS232 =cm.~1 
MICROCONNECTION™, for 

use with the 850 ' Interface 

Module (Autodial / 

optional), and the Atari' 

decoding MICROCONNECTIONT>', 

which plugs directly into the com­

puter's data buss (Autodial optional). 

The MICROCONNECTION™ for the 
Prices start at S 199.50. 

To order your MICROCONNECTION. 
or for more information. write or phone: Atari ' - the obvious answer. 

• Indicates trademarks of Atari , Inc. 

j Oin the company of best­
sel ling authors at Med Systems. 
We have an established market 
spanning the free world and 
royalties second to none. We 
seek excellent games. utilities 
and applications packages. 
Only the best are accepted I If 
you have authored so ftware 
you feel is publishable. submit it 
to M ed Systems. Software 
Review Section. 

-------II==)I -~-

the ffl!C!openphe!C!! CO!PO!C!t!On .. . 
2643 151 st PI. N.E., Redmond, WA98052 (206)881·7544 

KNOSSOS You wander a g!ganuc, 3-D perspective cave. seeking [he 
only door out. Somewhere. the minoraur seeks you for a grizzly meal. The 
cave IS graphically represented as though you are actually there I 
ExtenSive graphiCS. sound effects. 

Atari 400/ 800 16K 8ASIC cassette S14.95 
Atari 400/ 800 32K 8ASIC disk S19.95 

SCOtt Adams Adventures 1-9 for 24K Alans. What can we say7 These are 
some of the best! 

Atari 400/ 800 24K cassette 518.95 each 
(The higher numbers are [he harder adventures) 

COMING SOON FOR THE ATARI: Rat's Revenge. De"lhmaze 5000. 
Labyrinth. Asylum 

ATARI SOFTWARE: Srar Raiders 534.95. Chess 53495. Basketball 524.95. 
Astero!ds $34.95. M lssle Command $34.95. Space Invaders $16.95. Super 
Breakoul 534.95. Joystick Pair 516.00. 

CALL FOR OUR INCREDIBLE HARDWARE PRICESI 

MED SYSTEMS has been publIshing and dIstributing software worldWide 
since 1979. We publ!sh only the best! We shIp Within 5 days. whenever 
pOSSible. usually wlthm 2) We don't wal[ for "checks to clear." We know 
/10W hard It IS La wall for that perfect program. We even guarantee 
satisfactionl If you don'! like our software. return It wlth!n 14 days for a 
prompt. cheerful refund. If you have a problem. ca ll us 10-6 EST We are 
here to serve you. 

MED SYSTEMS 
Box 2674-CI . Chapel Hill , NC 27514 

1919) 933-1990 a!C 
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0616

0619

0 61B

061E

0621

0623

0625

0628

062A

062D

062F

0632

0637

0 639

063C

0 63Fr

0647

0647

0648

0649

064A

064B

064C

064D

064E

064F

9D4A03

A900

9D4B03

2056E4

3024

A94E.:i

9O4403

A906

9D4503

A928

9D4803

A900

9D4903

A909

9D4203

2056E4

A90C

9D4203

2056E4

00

50

3A

9E:

IE:

14

00

9B

0490

0500

0510

0520

0530

0540

0550

0560

0570

0580

0590

0600

0610

0620

0630

0640

0650

0660

0670

0680

0690

0700

0710

RETURN

STA

LDA

STA

JSR

BMI

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

STA

JSR

LDA

STA

JSR

BRK

?CLEAR AUX2

ICAX1,X

#$00

ICAX2,X

CIOV JDO THE OPEN

RETURN JEXIT IF NO GOOD

*F'CODE&*FF- J SETUP THE***

ICBALtX

♦PCODE/256 (...BUFFER ADDRESS

ICBAH.X

♦BUFSZ&*FF JSETUP MAX***

ICBLL,X

♦BUFSZ/25A f...BUFFER SIZE

ICBLH,X

,SETUP THE PUT*.,

; ♦ ♦.COMMAND CODE

♦PUTREC

ICCQM,X

ciov

♦CLOSE

ICCQM,X

CIOV

JCLOSE THE FILE

;RETURN TO DEBUGGER

PNAME .BYTE "P:",EOL

0720 PCODE .BYTE ESC,CONDtNULL,EOL

0730 • END

ATARL
OWNERS

DEALERS

PROGRAMMERS
MASTER MEMORY MAP — Lists almost every memory

location that you might need with examples of what

to poke or peek and what results necessary for

beginning and advanced Atari owners. $5.95.

TRICKYTUTORIAL TAPES — Do your programs all look

alike? This series of self teaching tutorials will first

show you what your machine can do. then take you

step by step through the code itself. All of these

"tricks" can easily be used by basic or advanced

programmers. Excellent as Dealer Demos.

TTT#1 — DISPLAY LISTS: Break up your

screen into 3, 5, even 10 different modes

of graphics and text at the same time.

TTT#2 — HORIZONTAL/VERTICAL

SCROLLING: Move the information on the

screen up, down, or sideways.

TTT#3 — PAGE FLIPPING: Instantly

display a new screen of graphics or text

by the press of a button.

TTT#4 — BASICS OF ANIMATION: For

games or business presentations,
animated figures or graphs are very im

pressive. Similar to techniques used in

star raiders.TM

TTT#5 - LIGHT PEN PROGRAMS: Some

single programs for use with the new light

pen.

Each program takes a few hours to completely learn,

includes full documentation, and costs:

$14.95 Tape or Disk! Any 3 lor $39.95

ORDER TODAY OR SEND FOR OUR COMPLETE CATALOG

SANTA CRUZ SOFTWARE

5425 Jigger Drive, Soquel, CA 95073

ATTENTION ATARI'

Programmers, Authors.,

Let us Evaluate,

Develop, and Market

Your PROGRAMS.

WHY ? ? ?

Because, we Market

only to ATARI* Users.

Our staff has the

Programming, Marketing,

And Sales Experience

to turn YOUR Program

into a CERTIFIED Money maker.

If you are interested,

We are INTERESTED.

For further information WRITE:

CYGNUS MICRO SYSTEMS

P.O. Box 1203

Claremont, Ca 91711

Attn: Director Software Marketing

*Atari is a registered trademark of ATARI, Inc.
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061 6 
0619 
06 1B 
061 E 
0621 
06 23 
0625 
0628 
06 2 A 
06 2D 
062F 
063 2 
063'1 
0637 
0639 
063C 
063F 
06'11 
06'1'1 
06'1 7 
06'1 7 

06'18 
06'19 
06'1A 

9D'IA0 3 
A9 00 
9D'IB0 3 
2 056E'I 
302'1 
A9'1B 
9D'I'I0 3 
A906 
9D'I503 
A928 
9D'I803 
A900 
9D'I903 
A909 
9D'I203 
2 056E'I 
A90C 
9D'I203 
2056E'I 

00 

50 
3A 
9E: 

0'190 
0500 
0510 
0520 
0530 
05'10 
0550 
0560 
0570 
0580 
0590 
0600 
0610 
0620 
0630 
06'10 
0650 
0660 
0670 
0680 
0690 
0700 
0710 

STA 
LDA 
STA 
J SR 
BMI 
LDA 
STA 
LDA 
STA 
LDA 
STA 
LDA 
STA 
LDA 
STA 
JSR 
LDA 
STA 
JSR 

RETURN -
BRf( 

PNAME .BYTE 

ICAX1, X 
1$00 
ICA X2, X 

; CLEAR AU X2 

CIOU ;DO THE OPEN 
RETURN ;EXIT IF NO GOOD 
tPCODE&SFF ; SETUP TH E ••• 
ICBAL, X 
tPCODE /256 ; ••• BUFFER ADDRE SS 
ICBAH, X 
tBUFSZ&SFF ;SETUP MAX ••• 
ICBLL,X 
tBUFSZ/ 256 
ICBLH,X 
tPUTREC 
ICCOM, X 
CIOU 
tCLOSE 
ICCOM, X 
CIOU 
JI( 

UP:",EOL 

; ••• BUFFER SIZE 

;SETUP THE PUT ••• 
; ••• COMMAND CODE 

;CLOSE THE FILE 

;RETURN TO DEBUGGER 

o 6'1E: 1B 0720 PCODE .BYTE ESC,COND,NULL,EOL 
06'1C 1'1 
06'1D 00 
06'1E 9B 
06'1F 0730 .END 

AT'ARI OWNERS 
1"\ I j 1M DEALERS 

PROGRAMMERS 
MASTER MEMORY MAP - Lists almost every memory 

locat ion that you might need with examples of what 
to poke or peek and what results necessary for 
beginning and advanced Atari owners. $5.95. 

TRICKY TUTORIAL TAPES - Do your programs all look 
al ike? This series of self teaching tutor ials will fi rst 
show you what your machine can do, then lake you 
step by step through the code itself. Al l o f these 
"tr icks" can easil y be used by basic or advanced 
programmers. Excellent as Dealer Demos. 

TTT#1 - DISPLAY LISTS: Break up your 
screen into 3, 5, even 10 different modes 
of graphics and text at the same time. 

TTTH2 - HORIZONTAL/VERTICAL 
SCROLLI NG: Move the information on the 
screen up, down, or sideways. 
TTT#3 - PAGE FLIPPING: Instantly 
display a new screen of graphics or text 
by the press of a button. 
TTT#4 - BASICS OF ANIMATION: For 
games or business presentation s, 
an imated figures or graphs are very im· 
pressive. Similar to techniques used in 
star raiders.TM 
TTT#5 - LIGHT PEN PROGRAMS: Some 
single programs for use with the new light 
pen. 

Each program takes a few hours to completely learn, 
includes full documen tation, and costs: 

$14.95 Tape or Disk ! Any 3 for $39.95 
ORDER TODAY OR SEND FOR OUR COMPLETE CATALOG 

SANTA CRUZ SOFTWARE 
5425 Jigger Drive, Soquel, CA 95073 

ATTENTION ATARI* 
Programmers, Authors ... 

L et us Evalua t e , 
Develop, and Market 
Your PROGRAMS. 

WHY??? 
Be cause , w e Market 
onlytoATARI* Users. 
Our staff has the 
Programming, Marketing, 
And Sale s Experien ce 
t o turn YOUR Program 
into a CERTIFIED M on ey maker . 
If you are inte r este d, 
We are INTERESTED. 

F or furt h er inform ation WRITE: 
CYGNUS MICRO SYSTEMS 
P .O. Box 120 3 
Clarem ont, Ca 9 1711 
Attn: Director Softw are Marketin g 

*Atari is a registered tradema rk of ATARI , Inc. 
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Using The

Color And

Locate

Instruction To

Program Pong

Type Games
Michael A Greenspan

New Atari Owners may be confused (as I was)

aboul the COLOR and SETCOLOR instructions.

These two commands, and the LOCATE instruc

tion, form the basis of the following PONG type

game.

In Graphics 3, there are four color registers

labeled 0, 1, 2, and 3, which art- accessed by the

instruction COLOR X, where X is the number of

the register desired. (COLOR 4 is the same as

COLOR 0; COLOR 5 is the same as COLOR 1.

etc.) While COLOR determines the register used,

SETCOLOR enables you to determine which of

the 128 colors are used by your chosen register to

draw points on the screen. Thus, since the SET-

COLOR instructions are identical, the following

commands will each put a dark gold on the screen

at location 1,1:

10 GR 3: COLOR 1: SETCOLOR 0, 1,2*: PLOT 1,1

10 GR 3: COLOR 2: SETCOLOR 0, 1,2*: PLOT 1,1

Each color register has a different default

color that determines the color oi the points plotted

in that register if no SETCOLOR 0, X, X instruction

is given. Therefore plotting points in different

color registers will produce different colors in the

absence ofSETCOLOR instructions, and identical

colors if identical SETCOLOR instructions are

used.

In the program below, a ball will move from

left to right and a joystick is used to maneuver a

paddle on the far right to intercept the ball. The

paddle is plotted in color register 1. and the ball in

color register '2. in order to move the ball, it is

replolled in color register 1, whose default color is

the same as the background color (and thus is

invisible), and then replotted on the adjacent square

in color register l2.

The I.()CATE instruction determines if there

is a hit. X and Y are the X and Y coordinates of the

ball. LOCATE X + I. Y, X tells the computer to

LOCATE the point to the right ofthe ball and to

store the color register of that point in Z. Since the

paddle is plotted in color register 1. /.= I means

that the ball hit the paddle.

Once you understand the use of COLOR and

LOCATE (o move the ball and effect a hit. it is a

relatively simple matter to ado! boundaries. 2 or

more padcfles. sound, etc., etc., etc.. (Of course the

same result can be accomplished by Player Missile

Graphics, but that's the subject of another article.)

In the program below. A and B arc the X and

V coordinates of the paddle. X and Y are the X

and Y coordinates of the ball. C relates to random

changes in the color of the paddle. S relates to the

speed with which the ball moves.

The SET< !OLOR command instructs the computer to set the

color of the points on the screen (that's the function of the 0)

i<» color 1 (that's ,n<>lil) brightness '2. A two for the first number

will ( hange the 'li-xi Window i<> itiat color. A lour will i h;tngc

the background.

1 REM BY HIKE GREENSPAN

2 REM 15654 SYCAMORE LANE

3 REM ROCKUILLE, NO 29353

4 REN QUESTIONS CALL 0-202 S57 8350
5 REM OR H-301 524 2210

18 S=51=GRAPHICS 3

20 fc35-B=10:X=@'Y=IM"(RND(0):fcl9)+i :C=IN

25 REM PLOT TrE PADDLE

30 COLOR 1: SETCOLOR S-C^PLOT A, B^ PLOT

A.-B+l

35 REM MOUE TfE PADDLE UP?

46 IF STICK/y>=14 THEN COLOR 4 = PLOT A,B^

PLOT A,B+1:B=B-1:IF B<G THEN B=u

58 IF STICKC8)=i4 THEN GOTO 3S

55 REM MOUE Tf€ PADDLE DOWN?

60 IF STICK(0)=13 THEN COLOR 4^PL0T A,B=

PLOT AiB+l=B=B+MF B>19 THEM B=19
76 IF STICK'S >=13 THEN GOTO 36

75 REM PLOT THE BALL AH5 HOLD IT AT TH

AT LOCATION WHILE THE COMPUTER COUNTS FR

on i to s

80 COLOR 2:PLOT X,V=FOR 0=1 TO S = HEKT D

35 REM CHECK IF THE BALL HIT THE PADDLE

90 LOCATE X+hYiZ
95 REM MOUE BALL TO THE RIGHT IF IT HAS

NOT REACHED TrE END OF THE ROW

100 IF 2O1 THEN IF X<=35 THEN COLOR 4=P

LOT X,Y=X=X+1:GOTO 36

165 REM IT'S A MISS

110 IF ZO1 THEN IF X>35 THEN MSS=MISS+

1:? "HITS-"; HIT.;" MISSES-";MISS•• COLOR 4

= FOR B=Q TO 19=PL0T 35, B = PLOT 3b,B

126 IF ZO1 THEN NEXT B=S=S+10 = GOTO 20

125. REM IT'S A HIT

130 HIT=HIT+i:? "HITS-";HIT;11 HISSES-";

MISS=S=S-10=COLOR 4:FOR B=@ TO 19=PLOT 3

S.B^PLOT 34,S:NEXT B^GOTO 28 a
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Using The 
ColorAnd 
Locate 
Instruction To 
Program Pong 
TypeGames 
Michael A Greenspan 
N ew Alari Owners ma y b e confused (as I wa s) 
abo ul Ihc CO LOR and S ETCOLOR inslruu ions, 
Thcsc Iwo commands, and Ihe LOCATE inSlruc­
tion, fo rlllthe basis 01" th c following PO NG t)' pc 
game. _ , _ . 

In Graphi CS 3, there a re fo ur co lor regIste r s 
1:lbc lcd 0, I , \!. a nd 3, whic h are accessed b), t hc 
ill stru ction CO LOR X , where X is the !lumbe r o f" 
Ihc Icgi stc i d es n ed. (COLOR 41S the S,lllle as 
COLOR 0, CO LOR " IS the s" me a s COLOR I 
etc.) While CO LOR d e te rlllin es th e regislc r IIscd , 
SFTCOLO R c n ab lcs )'o u 1.0 d e te rmin e which 0 1" 
t.h e 128 colors arc used by you r chosen regist.cr to 
draw point s on t.h e sc recn . T hus, since ~he S~T­
COLOR insLru cti o n s a re identica l, th e followlllg 
co llimands will each put a dark gold on th e sc reen 
a l locatio n I. I : 

IOGR 3: COLOR I : SETCOLOR 0, 1, 2* : PLOT 1, 1 
10 GR 3: COLOR 2: SETCOLOR 0, 1, 2* : PLOT 1,1 

Each co lor regis LeI' h as a differe nt d efa ult 
color thai d e te rmill es th e color of'the po ints plo ttcd 
in lh :1I rcgisle r il" no S ETCOLO R O. X. X in S! rUClion 
is g ive ll . T he re fo re plottillg 1~(~i .llt s ill difTc r~Jlt 
co lo r rcgisle rs \"ill p roducc cit! (c rClll co lol.-s III l~-l e 
a bscncc o l" S FTCOI.OR inslrucli o n s, and Idenllcal 
co lors il"idc nli ca l SET CO I.O R insLrucli o ns are 
II scd, 

1II Ilte program belo\,', a ball \"ill 1l10\'C rro lll 
le rt 1.0 ri g h t alld a juyst ick is uscd to mane l1 \,~~' a 
paddl e on th e fa r ri g ht to intcrccpl Ihc ball. 1 he 
padd le is ploLLcd in co lor rcglSlcr I . andlhe ha ll III 
color registe r 2. In o reie r to 11l ()\'l~ th e 1~;t I L It IS , 

re plo tt cd ill color registe r .:1, \" hose d el (t llit c~) I () r IS 
th e same as th e bac kgrou1ld color (a nd t hll s IS 
im'isibl c). a lld Lh c n re ploll ed o n I he adjace ll t squarc 
ill colo r registe r 2, . . , 

Th e 1.0C: l\"I'1-: illslructi o n d CtCrtl l lll CS If Ihere 
is a hit , X ;111(1 \' arc th e X a nd Y coordina tes of't hc 
ha ll. LOCAT E X + I . Y, X le lls Ih e compu ler 10 

LOCATE th e poinl to the righl of" I h e ball a lld 10 

store th e r ufur }'('gisler o f t.hat po int in Z, Since 1 he 
paddle is plollccl in cu lor rcgistcr 1, 7. = I mcans 
t ita L th e ball hil th c paddle . 

O ncc you ulide rSia nd th c uscofCOLOR a nd 
l.OCATE 10 IllO VC th e ball and c ff cCl a hll . IllS a 
reiati\'cl y simplc lI1atler 10 add boundaries , 2 o r 
1lI0rc padd les. so und , e tc .. CIC .. CIC .. (Of coursc thc 
SalllC res ult Gin be accompli shcd b), Pla)'e r Mlss tl c 
C ra phics, bUl lhal's th e subj ccL o f" ano th e r art icle.) 

1 n lhc prug ram belo\\". A and B a rc lh c X and 
Y coordinal cs 0 1" Lhc padd le, X and Yare Lhe X 
a nd Y coordinates or th e ball. C rci .. ltcs to random 
c han ges ill I he colO!' 01" I he padd lc . S re l,,,es LO Lhe 
s peed " 'ith \\"h ich thc ba ll III O\'CS , 
"'T h t.: S ETCO I.O}{ (t)IlIIIl:lml in oS l nlCls th e.: COl1lpHIt: I' W sel the 
( 0 10 1' o f' lill.: poi II [S 0 11 I Il l' s ( n :t.' 11 ( \ II :!! '!! tlu.' .I'll Ill:! ion of I he 0) 
[ 41 co lor I ( 11I ;ll 'S gold ) h r ig llllll: s~ 2. A [\\'0 lor ~ 1 1l: fir~ t l1 u lIIl)I.: r 
h'i ll c li ;ltlg c Ih e T t.:x I \\' illdow 10 th :t1l"Cllol'. {\ l our " ,til r il ;lllgc 
lilt: hackg round , 

1 REM BY MIKE GREHl:3PAtI 
2 REM 15604 S't'CAli0RE LAHE 
3 REM ROCKIJILLE , MO 20853 
4 REtl G!UETI ONS CALL 0-202 s'?r 0350 
5 REM OR H-301 924 2210 
10 S=51: GRAPHICS 3 
20 A=35 : B= 10 : >~=0 : Y= HIT( F:fID( ~1)t 19 )+ 1 : C= HI 
T( RHO( 0 ):t15)+ 1 
25 REt1 PLOT TI£ PADDLE 
30 COLO~: 1: :;ETCOLOF: 0, (:,~:: F'lCIT A., E:, F'lOT 
A.,B+l 
35 REM 1'1OUE 11£ PADDLE UP', 
40 IF STI CK( (1 )= 14 THEtl COLOR 4: PLOT A" E: : 
PLOT A, B+ 1 : [''=B-l : IF B< ~I THHI 8=0 
50 IF STICK«(1)=14 THEtl GaTO 30 
55 REM MOUE TfE PADDLE OOl,itE 
60 IF STICK( 0 )=13 THEt'l COLO~: 4: F'LOT A, B: 
PLOT A,B+l8=B+l : IF 8>19 THEri B=19 
70 IF STICk:(0)=13 THEtl GOTO 30 
75 REM PLOT TI-IE BALL Afu HOLD IT AT TH 
AT lIXATIotl ~lHILE THE COllF'UTEP COLm:; FF: 
Il1 1 TO S 
00 CCtOF: 2 : PLOT )::, y: FOF: 0=1 TO ::;, HE)::T 0 
85 REli CfEU: IF THE BALL HI T THE PADDLE 
9fJ LOCATE :>(+L y, Z 
95 REM MOUE OOLL TO THE ~:I GHT IF IT HA::; 
f[JT REACHED Tit EHO Cf THE F:Ol,i 
100 IF 20 1 THE]~ IF )~< =35 THEtl COLO~: 4: F' 
LOT )::,'1': )~=>~+ 1 : illTO 3(1 
105 F:E11 IT '::; A I1IS~; 
110 IF Z<> 1 THHI IF >::>35 THHI t1I%=I'1j ::S+ 
1:'( "HITS-" ,: HIT ,: " I'n ~;:::E::;-" ; 11I S:; : COLOR 4 
:FOR 8=13 TO 19,F'lOT 35"BF'lOT 36,8 
120 IF Z<>1 THEH t'lE:>=:T B ' ::;=::;+I~I,GOTO 20 
125 RH1 IT '::; A HIT 
130 HIT=HIT+l ,';' "HIT:;- ";HIT;" t11::::3E::;- " ; 
I1I~;::;: S=S-10: COLOF.: 4: FOF: B=~1 TO 19 : PLOT 3 
5, B : F'lOT 34 " E: : tlD:T E: : GOTO 2~1 © 
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Atari BASIC

String Sort Jerry White

Putting data in alphabetical order makes finding

things much easier. Having numbered items in

numeric order is often essential.

This Atari BASIC adaptation of the Shell-

Metzner sort algorithm does both. Numbered

items will be placed before alphabetic data if both

are used.

This demo program can easily be modified to

suit your needs. For demonstration purposes, I set

up this program to handle up to 100 records. Each

record or item may contain up to 80 characters.

Suppose 30 characters is just short ofyour

requirements. Let's assume you need a 35 character

record. All you would have to do is change all

references of the number 30 to 35, and change all

29's to 34. You would also have to change both

places where you find A$(3000) in line 130 to

A$(3500). This figure is the record size multiplied

by 100. If you have more than 100 records, just

multiply your record size by the maximum number

of records you may possibly need.

You do not have to enter all your records at

one time. You also do not have to type the entire

educational software for the ATARI* educational software for the APPLE s

HIDDEN WORDS

R

U

J

i

IEWBD5CM

QVCCVFriSJIFJCWIOKF

VkOLVXEVVOVSOGri I SOL

MJSRFOVKXUUJOBMUIM

EGA I HRAM*VBMSPTVV«

■I LOSING -2

A word-search program for the ATARI".
Move your character over the letters

that spell your word. Words may be read

from left right, up, down, or diagonally.

• For one or two players

• Four levels of play

• Comes with word base of the most

frequently misspelled words.

• Requires JOYSTICKS

24K BASIC. Grades 1-8+ ... S17.50

] SPATIAL RELATIONS
For the ATARI"Designed to help the child learn words

that indicate size and placement Units

cover big/small, tall/short right/left,

high/low, over/under, in/out Requires

one joystick Minimal reading. SIDE

TWO REQUIRES MO READING ■ Use

with TypeTHTalk" speech synthesizer.

!6K BASIC, Preschool-1 .... SI7.50

Type-PT-Talk™*** speech synthesizer (VOTRAX). f
Let your computer talk with one of the easiest to use speech %

synthesizers on the market r

Requires RS-232 interface S375.00 =

P.O. Box 147 • Garden City, MI 48135

or call (313) 595-4722 for C.O.D.
Some T.H.E.S.LS. software Is now available for the APPLE 11+ £

DEALER INQUIRIES WELCOME %
Please ddd SI W shipping,'handling. SI 50 for CO D., Mich, res add 4* sales tax S

WRITE FOR FREE CALALOG |
•ATARI is trademark of Atari Inc "APPLE is trademark ofApple Computer. Inc. "'Type- N Talkis (I

trademark of Votrax. J

3 .,+11 31ddV 3ln Joi SJBMyos |i?;ii:i|-4i;:inp ~i .ryviV 3ijl"

length of the dimensioned record size. Just to get a

feel for the program, type in a few names or

numbers. As you enter each item, REG will store

the current record number. To end your data

entry, just enter a null record which means just

press the return key.

The data will be sorted then displayed on the

screen. You can pause the display by holding the

CTRL key and typing 1. Repeal this procedure to

continue.

After the soiled1 data is displayed, you may

continue by pressing the OPTION button. Again,

a null entry will begin the sort phase.

Add some options of your own, such as saving

the file (A$) on cassette or diskette, and you've got

yourself a mini-database. You can find endless uses

for manipulating data. Sorting is one oft he most

effective ways of making data easier to read and

handle. Remember, your Atari computer can do a

great deal more than entertain you.

106 REM ATARI BASIC STRING SORT
116 REM TUTORIAL BY JERRY MITE
120 REM m SETUP «**

130 dim

140 GRAPHICS 8'SETCOLOR 2,8,8=P0KE 32.2'

GOTO 320

150 REM m SORT h$ m

166 T=INT(T/3)+I=F0R Ll=l TO R£C-T = FOR L

2=L1 TO 1 STEP -T

170 IF A$CL2*38»29.L2*38X=ft*<<L2+T)«30»
29,(L2+T>*30> THEN 218

180 C$=A$< L2£38-29, L2:OS) ■ A$< L2*3u-29.. L2

*30 >=A$< (L2+T >$38-29.. (L2+T >&38)

190 AK '■ L2+T >*30-29 > < L2+T '4'30 >=C$

206 r€XT L2

210 SOUND S,F£C+10-LL10,2^€XT LI

220 IF T>1 TrEH 166

2^( REM m DISPLAY :^"TED DATA tU

240 SOUbd 0,0,0,0^? C**(125> = ? ,u« SO

RTED DATA ***"
250 FOR ME=1 TO REC = ? A*CME*38-29,fE*38)

= r€XT It

260 REM m CONTINUE OPTION tU
279 ? •■? * PRESS OPTION TO ADD DAT

A":? " PRESS 'SELECT TO END DEMO";

280 IF PEEKC 53279 )=3 THEhi 336

290 IF PEEK< 53279)=5 THEN OWHICS 8 = END

300 GOTO 280

310 REM ttt DATA ENTRY Ut

328 ? :? "EHTER UP TO 106 RECORDS TO BE

SORTED:"

330 REC=REC+l:? =? "ENTER RECORD "jREC=B

340 IF LB=0 THEN REC=REC-l =T=RE

SORTING m":Q3fT0 160

360 GOTO 330
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Atari BASIC 
String Sort Jerry White 

PUlling data in a lphabe tical order makes findin g 
things ITIlIc h eas ie r. Hav ing l1ulnbe red items in 
nume ric o rder is o flen esse ntial. 

This Atari BASIC ad aptatio n o f the Shell­
Metz ne r sort a lgo rithm does both. N umbered 
items will be placed before a lphabetic data if both 
a re used. 

This d emo program can easily be modified to 
SUil your needs. Fo r demonstration pu rposes, 1 set 
up this programLO handle up to 100 records. Each 
record or item Inay conta in up to 30 charaCle rs. 

Su ppose 30 cha racters is just sho rt o f you r 
requirements. Let's aSSUllle YOli need a 35 cha racter 
reco rd. All you would have to do is cha nge a ll 
re ferences of th e number 30 to 35, and change all 
29's LO 34. You wo uld a lso have to change both 
places where yo u find A$(3000) in line 130 LO 
A$(3500). This fi gure is the record size multiplied 
by 100. [f yo u ha ve more than 100 reco rds, just 
multipl y your reco rd size by th e max imum nLimber 
o f reco rds you may poss ibl y need. 

You do not have to enter a ll yo ur records at 
o ne time. You also do not ha ve to type the entire 

educational software for lhe ATARI" educational software for the APPLE = 
• + l HIDDEN WORDS ~ 
:::J A word-search program for the ATARI· , .!; 
] Mo .... e your character over the letters ~ 
ii: "'QQMUSB~HUDI£"'· !lD St ."l that spell your word. Words maybe read g 
... « ~~~g~! 7~ ~~~~~~~~::g from left. right up, down. or diagonally. !. 
" ~~ ~ gr~~:~~~~~~~g!~~ • For one or two players ;; 

IQVpcvrr.sAI'JC ..... ,O.O· • Four levels of play i' 
'5 ~~~ ~~:~~ ~~~~~g~!~n • Comes with word base of the most ~ 
.2 CE(l Il IIl.~~~II~SP1VVN frequently misspelled words. 
~ 00 lI6 • Requires JOYSTICKS 

~ ~ 24K BASIC Grades 1·8+ . 
~ 

517.50 ; 

SPATIAL RELATIONS ~ ;; 
c 

08 
~ Designed to help the child learn words 
~ that indicate size and placement Units 

cover: big/small, talVshort right/ left. 
~ high/ low. over/ under. in/ out Requires 
UJ one joystick Minimal reading. SIDE 
" TWO REQUIRES NO READ;NG . Use 
~ with Type-'N'Talk~ speech synthesizer. 
~ 16K BASIC Preschool· 1 . 517.50 

For the ATARl -

THIS 15-

BIG ~ 

.E Type-N'-Talk'· ··· speech synlhesizer (VOTRAX). if i Let your computer talk with one of the easiest to use speech ~ 
~ synthesizers on the market r-

~ Requires RS·232 interface. .. . .. . ................. 5375.00 ~ 

i <if.H.E.S.I.S. i 
i P.O. Box 147 • Garden City, MI 48135 ~ 

or call (313) 595-4722 for C.O.D. g 
~ Some T.H.E.S.lS. software Is now available for the APPLE 11+ !!!. 
... < DEALER INQUIRIES WELCO""E ~ 

Plell5e add: ~1.50 shlpping./hllndhng. $1.50 for C.O.D ... '\ich. res. add 4% sates tax. i' 
U WRITE FOR FREE CALALOG CII 
'5 . ATARI '" trademark of At..", loe. •• APPLEisuadell'ld.kol AppIeCompl,Jle<. Inc. •• · Ty~·N· Talk,s ii 
:; uademaril of Vou"", 0' 
~e"'lJOS leu0!lte;)np~ •• +11 3 'ddV ~41 JOJ .ute"'lJOS leu0!lte;)np~ ,rHV 1 V ~41" 

le ng th o f th e dimensio ned reco rd size. J Li st to get" 
feci fo r th e prog ram , type in a few names o r 
numbe rs. As yo u en te r each item , REC will sture 
the curre nt reco rd numbe r. To end you r d ata 
e ntry,j uSl e nte r a null reco rd which mea nsjust 
press the re turn key. 

The data will be so rted th en di spla),ed o n th e 
sc reen . You can pause the di splay b)' ho lding th e 
CTRL ke), and typing I. Repea t this p roced ure to 
conllnue. 

Afte r the so rted da ta is displa),ed , ),O Ll ma )' 
continue by press ing the O PT ION hutlOn. Again , 
a nLlII e ntry will begin th e sort phase. 

Add somc op tio ns or your ow n , such as saving 
the fil e (A$) on casscUe or d iskellc , a nd ),ou-'·e got 
yo urself a mini-da tabase. Yo u can fin d e nd less uses 
fo r manipulat ing d£ll.a. Suning is o nc o f th e Illust 
e ffecti ve ways o f mak ing da ta eas ie r LO read a nd 
handle. Re member , )'Ollr A l.a ri compu te r ca n do a 
g rea t dea l mo re tha n en te n a in yo u . 

100 f;:EM ATARI BASIC STRm~ SORT 
110 REM TUTORIAL 6"( .JERR\' \.fIITE 
120 REM *** :3ETUP t*:t 
130 DIM A$(3000 ), 6'$(30),C$(30 ),K.i( 1 )=" " 
'A$( 3000 )=" ", A$( 2 )=A$ , 8$="" ,C$="" 
140 GRAPHICS 0, :3ETCOLOR 2,0 , 0 ' POKE :32 .,2, 
GOTO 320 
150 F..'EM tt* SOF:T A$*:(~:\: 
160 T=HH<T/3)+1 ' FOR L1=1 TO F:EC-T ,FOR L 
2--Ll TO 1 :3TEP -T 
170 IF A$( L2:t30-29, L2t 30 )( =A:t( (L2+ nB0-
29,(L2+T)t30:- T1Hl 210 
180 C$=A$( L2B0-29 , L2*30) ' A$( L2:B0-29, L2 
*30 )=A$( ( L2+ T ):t.30-29, (L2+ T \(~30 :-
190 A$( ( L2+ T ):t.30-29 , ( L2+ T )*30 )=C$ 
200 ~£XT L2 
210 S(lJt·lO 0,F.:EC+10-LL 10,2 ,tlE:>~T L1 
220 IF T>1 Tffll Wl 
230 REM t:u 0 I SPLAY :3CF:T ED DAT A tit 
240 5rulD 0,0,0,0 <, CfR.t( 125 ::.,·r ,"tl(': SO 
RTED DATA :a*" 
250 Fe.;: ME=l TO REV? AtU1El30-29, t·n3~J) 
,t-£XT ~ 
260 REM :n* CCtHINUE OPT!Ot~ :H::~~ 
270 ? ,? " PRES:; OPT! OH TO ADO OAT 
A" ,,;> II PRESS SELECT TO END DEt10"; 
200 IF PEH/ 53279)=3 THEN 330 
290 IF PEEK( 53279 )=5 TfHl GRAPH ICS 0 ' El ~D 

300 GOTO 200 
310 REM :t.** CIA TA ENTR'l **~: 
320 ? , ? "EHTER UP TO 100 FHO~:OS TO 8E 
SffiTEO' II 

330 F:EC=F:EC+l ,? ,? "Et-ITER F:ECOF:D " ;REC8 
$=" " ,HFUT 8$ , LB=LEW Bt ) 
34e IF LB=0 Tf£fl REC=REC-l ' T =F:EC , .,. , "l:tt 
SO R TIN G *:ld,:"'GOTO 160 

3S0 A$( F:EC~G0-29, REC:no-29+L8 )=8t 
360 GOTO 33fl © 



LETTER PERFECT
WORD PROCESSING FOR THE *ATARI - 800

MAIN - MENU

CURRENT DRIVE

NUMBER #1

Editor

Change Drive #

Load

Save

Merge

Screen Format

Printer

Lock

Unlock

Delete

Format Disk

Data Base Merge

Quit

Press'<' or '>'to move cursor
Press (Return) for selection

USE: EPSON MX-80

and ATARI -825

PRINTERS

COMPUTER BASED SOFTWARE

T.M.

EASY TO USE : LETTER PERFECT is a character orientated word processor with
the user in mind. The program (machine language) is very fast. It is a menu driven program
that is very easy to operate. The program is a single load program and can work with one or
more disk drives. It requires a minimum of 16K of memory and a single disk drive With the
Artan 825 printer you can print text with right hand justification. You may also use different
type fonts (10 and 17 character per inch) within the body of the text itself. Boldface is printed
as expanded print font Underlining can be done as well as sending Escape characters within

the body of the letter itself. All the formats are a default but you can change them all to desired
values if you wish. Right Margin, left margin, top of form, line spacing etc a--e easily changed
Data Base Merge works wtth the sister program LETTER PERFECT-DATA BASE MANAGER
User may use this program to create mailing lists.and completely develop your own data
base foi your personal needs. All text packed before storage to diskette for greater storage
capacity Large Buffer allows you to pick up and move up to one full page of screen text and
move i! to any location in the text. Merge more than one file together for easy editing. Screen
Fo/mat allows you to see on the video screen exactly how the text will appear on the printer
Automatic page numbering, headers and footers are easily accomplished This program is
easy to use because of its meaningful and easily mastered commands. Fully documented
with a users manual that explains in simple language 'how to' completely use the program

Features:

All this and more, for $149.95.

FULL CURSOR CONTROL

Home Cursor

Scroll Page Forward

Scroll Page Backward

Pause Scroll

Scroll Line ai Time

Scrolling Speed Control

Move Cursor Down

Beginning of Text

MULTIFUNCTION FORMAT LINE
Standard Formats a Default

Formats Easily Changed

Righ' Justification

Left Margin

Page Width

Line Spacing

Lines Per Page

Form Stop

Set Page*

Top Margin

Bottom Margin

Delete a Character

Insert a Character

Deleie a Line

Insert a Line

Headers and Footers

Shift Lock and Release

Global and Local Search

and Replacement

Underlining and Boldface

Automatic Cenlering

Horizonlal Tabs

Special Prinl Characters

Split Calalog

Page Numbering up lo 65535

Prinls up to 255 Copies of

Single Text File

Non Priming Texl Commenling

FUNCTIONS

Delete All Text

Delete All After Cursor

Delete All Before Cursor

Deleie Next Block

Delete Bulfer

Move Next Block lo Buffer

Add Next Block to Buffer

Insert Block From Buffer

Merge Text Files

jcippkz

This program also available on the Apple in 40/80 Video [Super'R'
Term, Smarterm, Videx, Bit-3). You may use any printer type. The
Hays Micromodem II can be used to send files. Can be Reconfi
gured at any time to use different printer, 80 column board or
standard 40 column video. Much, Much, More!

FREE CONTROL PAGE
UK ENTERPRISES INC.,

P.O. Box 10827

St. Louis, MO 63129

(314)846-6124

I /
ENTERPRISES

'Apple T.M. Of Apple Computer Inc., - T.M. Atari Computer Corporation

LE1TER PERFECT T.M. LJK 

WORD PROCESSING FOR THE'i\TARI-800T

.

M

• 

MAIN -MENU 

--
CURRENT DRIVE 

NUMBER #1 

Editor 
Change Drive # 
Load 
Save 
Merge 
Screen Format 
Printer 
Lock 
Unlock 
Delete 
Format Disk 
Data Base Merge 
Quit 

---

Press '<' or ' >' to move cursor 
Press (Return) 'or selection 

USE: EPSON MX·80 

and AT A R I -825 

PRINTERS 

EASY TO USE : LETTER PERFECT is a character orientated word processor with 
the user in mind. The program (machine language) is very fa5t.1I is a menu driven program 
thaI is very easy to operate. The program is a single load program and can work with one or 
more disk drives. It requires a minimum of 16K of memory and a Single disk drive. With the 
Arlari 825 printer you can print text with right hand justification. You may also use different 
type fonls (10 and 17 character per inch) within the body 01 the tex t itsell. Bold face is printed 
as expanded pr int lon t Underlining can be done as well as sending Escape characters within 
the body 01 tile leller itself. All the fOfmats are a default but you can change them all to desired 
values if you wish. Right Margin. lell margin. top 01 form. line spacing. etc. are easily changed. 
Data Base Merge works with the sister program LETTER PERFECT - DATA BASE MANAGER. 
User may use this program to create mailing lists. and completely develop your own data 
base lor your personal needs. All teK t packed belore storage to diskette lor greater storage 
ca paci ty large Bulle. allows you to pick up and move up to one full page 01 screen text and 
move it to ally location in the text. Merge more than one fil e together lor easy editing. Screen 
Format allows you to see on the video screen eKactly how the text will appear on the printer. 
Automatic page numbering. headers and foolers are easily accomplished. This program is 
easy to use becaLlse of its meaningful and easi ly mastered commands. Fully documented 
With a users manual that explains in Simple language 'how to' completely use the program. 

All this and more, for $149.95. 
Features: 

FULL CURSOR CONTROL 
Home CurSOr 
$crOll Page Forward 
ScrOll Page Backward 
Pause ScrOll 
Scroll Line a. Time 
ScrOlling Speed Conuol 
Move Cursor Down 
Beginning 0 1 Te:w:' 

MULTIFUNCTION FORMAT LINE 
Standard Formats a Default 
Formats EaSily Changed 
Right JustlllcatlOn 
Left Margin 
Page Width 
line Spacing 
Lines Per Page 
Form Stop 
Set Pagelt 
Top Marg rn 
Bottom Marg in 

Dele Ie a Character 
Insert a Character 
Delete a Line 

Insert a Une 
Headers and Footers 
Shill Lock and Release 
Global and Local Search 
and Replacemenl 
Underlining and Boldlace 
Automatic Centering 
Horizontat Tabs 
Special Print Charac lers 
SpJil Catalog 
Page Numbering up to 65535 
Prints up to 255 Copies 01 
Single Text File 
Non Pflnllng Te:w: t Commenting 

FUNCTIONS 
Delete All Te.lt 
Delete All After Cursor 
Delete All Before Cursor 
Delele Next Block 
Delele Buller 
Move Ne. ' Block to Buller 
Add Ne:w: t Block to Bulfer 
Inserl Block From Buller 
Merge Te.l l Flies 

I ppk!'" .ClThis program also available on the Apple in 40/ 80 Video (Super'R' 
Term, Smarterm. Videx, Bit-3). You may use any printer type. The 
Hays Micromodem II can be used to send files. Can be Reconfi­
gured at any time to use different printer, 80 column board, or 
standard 40 column video. Much. Much. More! 

[&ml ~~ [5" 
CO MPUI[R e,s[o SO flWAR[ [NI[RPRISES In ( 

FREE CONTROL PAGE 
LJK ENTERPRIS ES INC .. 
P.O. Box 10827 
SI. Louis. MO 63129 
(314) 846-6124 

' Appie T.M . of App le Computer Inc .. - ' T.M. Atari Computer Coroora'lOn 
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Dynamic Player

Animation

With Atari Alan Watson

This article describes a simple technique to create

dynamic players with ATARI'S Player/Missile

Graphics. Articles have appealed here m COM

PUTE!, as well as ATARI CONNECTION, which

describe how to set up P/M Graphics, bit-map

players, and move them using" joysticks. If you

would like your airplane to face in the direction it

is moving, or your players to shake their heads or

move their feet, this article may help you.

The central idea is to use a string or substring

to hold the bit-map description for each view or

position you want your player to assume. Then,

using the VAL function, poke different strings or

substrings to make your player change.

As an example program, we will create a figure

who "marches" raising first one foot, then the

other. First, we draw and bit-map the different

positions involved in marching. See Figure 1.

We will put our bit-map descriptions in DATA

statements to make them easy to find should we

want to make changes in any of the player positions

later. It is important to use three digits for each

row in each bit-map. For example, in our DATA

statements, 7 will be entered 007, ("><> will be entered

066, and so on. This makes it easy to find each

element of the string or substring when we get

ready to poke the description into memory.

Now lei's get to the program itself:

LINES 100 - 150. f [ere strings are dimen

sioned. Our data is read (in groups of three

digits) and put into the string P$. PS now

contains the descriptions for all three positions.

LINES 200 - 290. These lines set up P/M

Graphics.
LINK 220 is our player's starting position.

LINK 230 enables double line resolution.

LINKS 240 and 250 set player/missile address.

LINK 260 enables P/M Graphics.

LINK 270 clears out player memory area.

LI NT. 2S0 sets our player color to gold.

LINK 290 sets player's horizontal position.

LINES 300-390. These lines establish a view

or position pointer to indicate which position

is to be drawn. Since all our descriptions are in

the string PS, we use a substring \'$ to extract

the position description of each "march" step

as needed. Sound is added in line 385 so we

can hear the steps as they are made.

LINES 400-470. This is the motion routine.

LINK 4 10 reads the joystick.

LINKS 420, 430, 440, 450. and 460 check for

no joystick movement or movement left, right,

down, or up respectively.

LINK. 470 sends the program back to the

pointer to begin again with the next player

position.

LINES 500 - 530. These DA'FA statements

hold the bit-map information. Each of lines

510, 520, 530 contains a different position.

After making your way through this example,

yon will no doubt have ideas for expanding it or

for figures ofyour own design. You may want to

add positions which have our marching figure

actually turn and march facing left or right. To do

this, set up a pointer which is changed as the joystick

position is read. Another idea is to use separate

strings or substrings for the head and body. By

concatenating the strings, you can make the player

shake his head while marching or while not moving

his feet at all.

II, like me, you have grown tired of moving

static figures around the screen, these ideas will

help you. Now your spaceships can explode in a

cloud when 11 icy arc hit, your figures can dance

and change expressions, and your animation efforts

can be more rewarding.

References:

Crawford, Chris, "Player-Missile Graphic s with the Atari

Personal Computer Svsic-m". p. (ili. COMPUTE!. Issue S.

January 1981.

"Player-Missile Graphics", p. 10, Tin1 Altai

Citniin/imi. Vol. L\n. [, Spring 1981.

Aim i a H). still lin\n lic/i'ifin /■ .\ In until, Atari, Inc., copy
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Dynamic Player 
Animation 
With Atari Alan Watson 

T his articl e describes <I simple tec hnique Lo create 
d yna mic playe rs wilh ATAR I's Player/ Miss il e 
Graphics . Anid es ha ve appea red he re in COM­
PUTE!, as well as ATII RI CONNECTION, which 
desc ribe how LO se lup 1'/1\1 G raphics, bil-ma p 
p laye rs, and move lhe m using joys licks. I f yo u 
"'o uld like your a irplane lO face in lhc dircclion il 
is mov ing. o r your p laye rs to shake th e ir heads u r 
move their reel, th is a nicle may help you . 

T he centra l idea is to lise a strin g o r subst rin g 
LO ho ld th e bil-map descriplio n for each view or 
positio n YO LI wall t yo u r playe r to ass ume. Then. 
using lhc VAL fun clio n . pokc difTe rc nl slrings or 
su bst rill gs to ma ke yo ur p layer change. 

As a ll cxa rnple program , we wi ll create a fig ure 
who " ma rches" ra ising first one fOOL , th en th e 
o th e r. Firs t. , we draw and bit-Ill<l p th e diffe re nt 
positions in vo lved i ll marchin g. See Fig ure I . 

Wc will PUl our bil -map d cscript io ns in DATA 
state me nts to make them easy tu find sho u ld we 
wa nt to make changes in all )' o f th e playe r positio ns 
latc r. It is important to usc three di g its for each 
row in each bit- map. Fo r exa mple. in ou r DATA 
SlalcmCnLS. 7 will be cllle red 007 . 66 will bc e nle red 
066, a nd so on. This makes il easy lo lind cach 
ele me nt o f the slring or substring when we ge t 
read y to puke the description into rne nlo ry. 

Now Ict's ~el lO the progra m ilscI!": 

LINES 100 - 150. l!e rc slrings arc dimcn­
sio ned. Ou r data is read (ill g roups o f Llncc 
di gils) an d pLl I inlo the Siring 1'$. P$ no", 
cO Il La ins the desc r ipLi o ll s for a ll three pos ilions . 

LINES 200 - 290. Thcse lines sc i uJll'n l 
Crap h ics. 
I.I ~E. ~~O is o ur pla ye r'S startin g position. 
1.1 N E 230 enables d oublc line reso l UI io n . 
I.I \! ES 24 0 allt1250 se l pi;I)'c r/ ll1 iss ilc "ddrcss. 
1.1 i\ I·: 2()O cnab lcs l'/ ~ I Craphi rs. 

LI \! E 270 clca rs Ollt p layc r mC111 0r), arca . 
LI NE 280 se lS our pla ),c r co lo r lo gold . 
LI N E 290 se lS player 's ho ri zo nLal posil iol1. 

LINES 300 - 390. These lincs cSlab lis h a \·ic\\· 
or positio n po in ter 10 indicate which pusitio n 
is to be draw n . Since a ll our dest: r iplio ll s a rc in 
the sl rin g P$, we usc a subs! rin g' V$ to eXI rat: t 
the posilio n desc riplion or each "march" slCP 
<I S nced ed. SOLind is added in line ~H:j so \\Ie 
Gin hcar the sleps as lh ey arc llIade. 

LINES400- 470. This is Ihe mlliioll nnll il1 c. 
LI N E 4 10 rcads lhc jo),s tick. 
LI \!ES 420, 430 , 440, '150, a nd 4GO chcck ror 
no joystick 1ll0\'cme nt or move me nt Ic rt. r ig ht. 
d ow n , o r up res pec ti vel y. 
1.I N E" 70 sends ,he prograll1 back II) I hc 
poi nt.e r to begin aga in \\'it llllH.: f1 ex t p layer 
positio n. 

LINES 500 - 530. T hese DATA slale lll e nLS 
ho ld th e bil-map info rrnal io l1 . Each o r lines 
5 10.520,530 cOIl La ins a difTcrcnL POS il io ll . 

Afte r making your \Va)' thro ug h thi s eX: lIllple. 
yo u wi ll no doubt have ideas for expa nding it or 
For fi gures o f yo ur ow n desig n. Yo u may w: nlt lo 
add positiu ll s which have our marchin g fi gure 
aCluall y II lrn and Illarch facing Ic l'l o r ri ~ h l. To d o 
t his, se t li p a poi nter wh ich is cha nged ; tS I Il c ,io )'sl ick 
positio n is read. Anuther idea is to usc scparat c 
slrings or subslrings for th e head a lld bod ),. B)' 
cO ll ca tc llatill O' th e strin gs , YOll ( an Ill akt: t he playe r 
shake his head wh ile llI a rchillg o r " 'hile nol llI ovillg 
hi s feel al al l. 

I r, like mc, you hcl\'e grow n tired or IllO\'ing 
stalic fi g ul 'CS a rou lld th e sc reen , these i de~ l s " 'ill 
help you. Now yo ur spaceships ( a ll ex p lod e ill a 
dOlld ,,'he lllhey arc hit , yo ur fi gu res Gill da ll n : 
and ( ha ll ge ex press ioll s. and your a llima tio ll elTo rts 
G ill be ll10re rewarding. 

References : 
(:1':1\\ I'll I'd . C h r is. " PLIYcr-\ I i:.s i1c (; \'a I'll it:. \\' ill l 1 hL' . \ (.1 r i 

I'l'I"(III :d ClIllIpurcr SYSIl.:1I1 ". p. III ). COMPUTE !. h "uc H. 
JIIHlilry 1 !IH I . 

" 1'1:l\c r-\ li :.s il..: (;]':II )l1i(',,". p. 10. TII I' ;\I"11 

( :1111111' 1'1;(111. VIII. I. ~(). I. Sp r i l1~ I !IHI. 
. \ lfIIl IOfJ/SO{J n",it H"/,'II'" ' I ' .\If/lilifll . . \ t a ri. l ilt .. ( ! 11) \ -

ri g ht I !IKO. 
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(DEDICATED TO ATARI®

PREMIUM

SOFTWARE

FOR YOUR ATARI

ARCADE GAMES 24K disk; 16K cassette; Joystick required

Add these HIGH RESOLUTION, REAL-TIME, ANIMATED games to your software arsenal. Get

FAST ACTION and FULL SOUND GRAPHICS that take advantage of the unique features of

your ATARI. Enjoy challenge that requ'res strategy and skill.

SPACE CHASE Fly against intelligent invader clones. Arm Yourself with Nuclear Defense

Charges and play with or without Defense Shields. Enjoy this action-packed multicolor

space odyssey. Displays top score, number of planets saved and number of galaxies

conquered. $14 95 cassette; $19.95 disk

TIMEBOMB Meet the challenge of this fast moving animated race against time, enemy

aircraft and enemy bombs as you attempt to disarm timebombs set to explode ammuni

tion depots. Avoid aircraft of varying sizes and speeds - and their bombs. Choose one of
(en Day or Night Missions. Use from one to four Joysticks. Any number can play; top

players listed on Scoreboard. $14.95 cassette; $19.95 disk

DATA MANAGEMENT
FILE-IT With this startup database system you can file and manage personal information

and data. Use this database system to create, sort, store, and manipulate information such

as appointment calendars, address or telephone data, credit or charge card records, stock

investments, medical or prescription information, hobby, coupon or other types of

collection informaton...and more. With a printer you get 1 or 2 across mailing labels, disk

jacket inventory covers and neatly written copy of all your data files. Comes with well

documented instruction manual explaining bastes of computer Ming. Fast and easy to

jse. Holds 100+ records in 24K and over 300 in 40K. Requires minimum of 24K and one

diskdrive Pinter optional $34 95 (Disk Only)

FILE-IT 2 An expanded database sjJem which extends FILE-IT, provides the following

additional capabilities. User controlled data selection for creating subfiles from main data

files Random access file updating lor label and financial data files. Financial entry and

report generator programs provide data selection by code(s) and/or date(s). Monthly bar

graph program generates visual pictures of selected data on screen/printer. Requires 1
disk drive, minimum of 24K RAM, and an 80 column printer Supports single or multiple

disk drives Includes detailed documentation, users manual and utility programs. $49.95

EDUCATIONAL/ENTERTAINMENT

MY FIRST ALPHABET Will give your youngster an unparalleled learning experience.

Complete with melodies and |hirty-si* professional drawings, children see pictures and

tieai tunes with letters and numbers of their own choosing or the ones you choose to

show Package includes a GRAPHICS EDITOR for creating, editing and VIEWING your own

custom drawings m real time. Use drawings with any basic program or as part of MY

FIRST ALPHABET Instruction manual included Minimum of 24K and disk required.

129 95

WORDGAMES fhis package is jam-packed with hours of fun and challenge Wordgames

contains GUESSIT WORDIUMBLE and POSSIBLE GUESSIT. a deductive alphabetic

reasoning game lor 1 or 2 players can also be used for teaching or learning dictionary

lookup skills Comes with 60 word vocabulary WORDJUMBLE is a multiple word

descramblmg puzzle with play-on-wofd hints and mystery answers. Comes with 20

pu«les Instructions show how to substitute your own words and clues. Use POSSIBLE as

a word game tool to assist creating or playing word or letter scrambling games by showing

all combinations of letters you supply If you like word games you will love this package.

16K cassette J14 95. 24Kdisk J19.95

UTILITIES

PROGRAMMING AIDS PACKAGE I Is four utility programs to help increase programming

efficiency and lean more about your computer. RENUMBER handles references and e«n

variables. Generates Diagnostic Tables for programming error detection. PROGRAM

DECODER. DECIMAL TO BCD and BCD TO DECIMAL programs give you a practical way of
studying internal program representation and ATARI number-conversion procedures.

Comes with comprehensive users manual. 16K cassette J14.95; 24K disk $19.95
SWIFTY UTILITIES Make programming time more efficient: increase programming

productivity. Includes all of PROGRAMMING AIDS I plus has REM Remover, Variable
Lister. Oiskhst. DOS Caller (access DOS Utilities with program in core), MENU/SELECTOR

(to run programs in either saved or listed format) and Custom Print (for preparing

condensed and indented program listings on either EPSON MX-80's or ATARI 825
printers). (Listings skip page perforations and title and number pages.) Minimum of 24K

disk system required $29.95

DISKETTE INVENTORY SYSTEM Use this system to gain control of your expanding

disk/program inventory Quickly get locations of single or multiple copies of your

programs and all your valuable files An invaluable tool, this system is easy and

convenient to use and to update. 24K disk system required $24.95 Printer suggested.

GRAPHICS EDITOR (refer to MV FIRST ALPHABET.)

TO OROER SEND CHECK OR MONEY ORDER TO

SWIFTY SOFTWARE, INC.
P.O. BOX 641

MELVILLE, N.Y. 11747

[516] 549-9141

Alan is a registerd trademark of Atari. Inc., and all references to Atari should be so noted

N.Y RESIDENTS ADD 1% SALES TAX

AVATAR
SOFTWARE

FOR

A
ATARI

HOME MANAGER

Part I

Cash Flow

This month AVATAR SOFTWARE introduces a

totally integrated package for the home.

HOME MANAGER is a series of programs which

cover cash flaw, budget, time scheduling,

filing, inventory and gas consumption. Each

program al lows you to input up to 200 entries

per month as both income and expense, in

category names that can be used as is or

modified to suit your own needs. All entries

are saved on disk. Categories can be viewed

on the screen or can be printed.

You don't have to be a computer programmer to

use this package! The computer does the work

tor you. Along the way your choices and

inputs are carefully monitored by the program

to insure that only the correct data is being

used and saved.

Cash Flow, written by Jerry Falkenhan, has

been tested for over six months with non-

compufer oriented people. The result is a

nice, clean, smooth-running package that

makes using the computer an enjoyable

experience with useable, practical

dpp Mcat ions.

Cash Flow is a total package in itself, and

i ■; also a module that fits into the Home

Manager Package. As these modules become

available, they can be purchased and put into

the binder indexes already provided for you.

You can then tailor our package to your own

per sonaI needs.

Cash Flow comes In

with documentation.

a handsome, 3-ring binder

CASH FLOW, BINDER & DOCUMENTATION = $50.00

^r* ^r* "T* *T* ^r*

PERSONAL QUICK EDITOR

Our Personal Quick Editor is the closest

package to a true word processing system

without the high price! The program allows

you to create, edit, delete & move text.

Vertical scrolling, elongated text, special

text formatting abilities, centering and

elongated text centering, etc. , al I combined

Into an easy to learn and use form makes the

Personal Quick Editor a real buy at only

524.95.

2096 -A Walsh Ave.

Santa Clara, Ca. 95050

Phone 1408] 988-5399
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DEDICATED TO AT AR lo 

PREMIUM 
SOFTWARE 
FOR YOUR ATARI 

ARCADE GAMES 24K disk; 16K cossette; Joystick required 
Add these HIGH RESOLUTION, REAl ·TIME. ANIMATED games to your software arsenal. Get 
FAST ACTI ON and FULL SOUND GRAPHICS thai take advantage 01 the unique features of 
)'Our AlAR I. Enjoy challenge that requ!res strategy and skill. 
SPACE CHASE Fly against intelligent invader clones. Arm Yourself with Nuclear Defense 
Charges and play with or without Defense Shields. Enjoy this action· packed rnulticolDf 
space odyssey. Displays top score, number of planets saved and number of galaxies 
conquered . $14.95 cassette: $19.95 disk 
nMEBOMB Meet the challenge of this fast moving animated race i!e:ainst time, enemy 
aircraft and enemy bombs as you attempt to disarm timebombs set to explode ammuni· 
tion depots. Avoid alrcrah 01 valling Siles and speeds - and their bombs. Choose one of 
ten Day or Night Missions. Use from one to four Joysticks, Any number can play; top 
players listed on scoreboard . $14 .95 cassette; $19.95 disk 
DATA MANAGEMENT 
FILE·IT With th is startup database system you ca n file and rr.anage personal information 
and data. Use this database system to create, sort , store. and manipulate information such 
as appointment calendars, address or telephone data , credit or charge cald records, stock 
Investments, medical or prescnption information, hobby. ctIupon or other types of 
collection Inlormaton ... and more. With a printer you get 1 or 2 across mailing labels. disk 
lacket inventoll COYefS and neally written copy of all your data files. Comes with well 
documented instruction manual explaining basics of computer filing. Fast and easy to 
use. Holds 100+ records in 24K and over 300 in 40K. Requires minimum of 24K and one 
disk drive. Pinter optional. $34 .~5 (Disk Only) 
FILE·IT 2 An expanded cbtaMt SJ;tem which extends FILE-IT. provides the following 
additional capabilities. User controlled data sell'ctlon for creating subfiles from main data 
fries. Random access file updating lor label and financial data l iles. Financial entry and 
report generator programs prOVide data selection by codl(s) and l or date(s). Mon thly bar 
graph program generates Visual pictures of selected data on screenfp rinter. Requires I 
disk dri ve. min imum of 24K RAM. and an 80 column printer . SU PPClltS single or multiple 
disk drives. Includes detailed documentation. users manual and utility programs. $49.95 
EDUCATIONAL/ ENTERTAINMENT 
MY FIRST ALPHABET Will give your youngster an unparalleled learning expenence. 
Complete With melodies and thlltY'SIX prolesslonal draWings. chrld ren see pictures and 
hear tunes With letters and numbers of Ihe lr own chOOSing or the ones you choose to 
show. Package Includes a GRAPHICS EDITOR for creallng, ed iting and VIEWING your own 
custom draWings In real ttlne. Use draWings with any basic program or as part of MY 
fiRST ALPHABET InSllUctron manual Included. Minimum 01 24K and disk required. 
12991 
WORDGAMES ThiS package IS Jam·packed With hours 01 fun and challenge. Word games 
contains GUESS IT WORDJU MBLE and POSSIBLE GUESSlT. a deductive alphabetiC 
reasonlllg game lor I Of 2 players tan also be use<! for teaching or learOlng dlctronary 
look· up skills Comes With 60 word vocabulall WORDJUMBLE IS a multiple word 
descramblrng pUlile With play·on· \fIiOld hints and mystery answers. Comes With 20 
punles Instructrons show how to subst itute your own word s and clues. Use POSSIBLE as 
a ""ord game tool to assIst creatrng or plaYing WOld or letter scrambling games by shOWing 
all combinatIons 01 letters you supply. II )'Qu Ir ke word games you Will love thiS package. 
16K cassette $14 95. 24Kdlsk S19.95 
UTILITIES 
PROGRAMMING AIDS PACKAGE I Is four utility programs to help rncrease programming 
efllclency and learn more about your computer. RENUMBER hand les references and nen 
vallables. Gene/ates Oragnostlc Tables for programming error detection. PROGRAM 
DECODER, DECIMAL TO BCD and BCD TO DECIMAL programs give you a practical way of 
studYing Internal program representation and ATARI number-conversion procedures. 
Comes with comprehe nSive users manual. 16K cassette Sl4.95; 24K disk $19.95 
SWIFTY UTILITIES Make pfogrammrng lime more efficient; increase programming 
productiVity. Incl udes all of PROGRAMMING AIDS 1 plus has REM Remover , Variable 
Lister. Olsklist, DOS Callel (access DOS Utilities With plogram in core), MENU/ SElECTOR 
(to ru n programs rn either saved 01 fisted formal) and Custom Print (for preparing 
cond ensed and indented program listings on either EPSON MX-80's or AlARI 825 
pri nters). (listings skip page perforations and title and number pages.) Minimum of 24K 
disk syslem required . $29.95 
DISKETTE INVENTORY SYSTEM Use this system to ga in co ntrol of your expanding 
disk/plOgram inventory. Quickly get locations of single or multiple copies of your 
programs and all you r valuable liles. An invaluable 1001, this system is easy and 
conveni~nt to use and to update. 24K disk system required . $24.95 Printer suggested. 
GRAPHICS EDITOR ("Ier 10 MY FIRST ALPHABET.) 

TO ORDER SE ND CHECK DR MONEY ORDER TO 

SWIFTY SOFTWARE, INC. 
P.o. BOX SCI 

MELVILLE, N.Y. 11747 
15161549-9141 

Alan IS a registerd trademark of Atar i, Inc .. and all re felences to Atar i should be so noted. 

N.Y. RESIDENTS ADD 7% SALES TAX 

AVATAR 
SOFTWARE 

FOR 

)I~ 
ATAR! 

HOME MANAGER 

Part I 

Cash 
This mont h AVATAR 
totally i n t egra t ed 

Flow 
SOFT WA RE int roduces a 
package f o r the home . 

HOME MAN AGER is a s e r ie s o f programs which 
cove r cas h fl o w, budget , tlma sche duling , 
fi I ing , in vento ry and gas co nsumption. Each 
p r-o!:l ram a I l o ws you t o input up to 200 entr i es 
per mOr'ltll dS bot h income and expense , in 
category names that can be u sed as Is o r 
modified to suit you r o wn needs _ Al l entries 
are saved on disk. Categor i es can be vie wed 
on the screen o r can be printed . 

You don't h ave to be a comp ut e r progra •• er t o 
use th I s pack age ! The com puter does the w()r~ 
f o r you. Along the way your choice.,; a rrd 
1np u ts ar e ca refully monitored by the prog r am 
to insure that only the correct data Is being 
used and saved . 

Cash F l ow, wriTten tJy Jerry Falkenha n, has 
been tes t ed f or over s I x months wit h non ­
compute r or i ented p eople . The result is a 
ni ce , clean , smooth - running package that 
makes us ing the computer an enjoyable 
e.(p~rl~nce with useable , practical 
dPpl ications _ 

Cash F l ow is a total package in i tself, and 
is also a mod u le that fits into the Halle 
Man age r Package. As the se modules becom e 
avai lable , the y can be pur chas ed and put i nto 
the binder in de xes already provided for you _ 
You can t hen tai lor o ur package to your o wn 
per son a I needs . 

Cas h Flow comes in a handsome , 3- rin9 binder 
w ith documen tation. 

CAS H FLO W, B INDER & DOCUM ENTAT ION = $50 . 00 

***** 
PERSONAL QUICK EDITOR 

Our Persona l Quick Editor Is the c l oses t 
package to a t r ue wo rd processing system 
wi thout the high pr i ce ! The prog ram allo ws 
you t o cr eate, edit , delete & move text . 
Ve r tical scroll ing , elongated text, specia l 
~e x t f o r ma ttin g abi I 1ti es , cen terin g and 
el o ngated t ext cente r i ng , etc., a I I comb i ned 
into an easy to learn a n d use f o r m mak e s th e 
Personal Quick Editor a real buy at only 
$24.95. 

2096·A Walsh Ave. 
Santa Clara, Ca. 95050 
Phone 14081 988-5399 
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Program 1.

10 REM m DYNAHIC PLAYER ANIMATION

WITH ATARI ***

20 REh BY Alan Watson

30 REM June 25, 1981

180 REh Wf. DIMENSION STRINGS & READ

PLAYER DATA ***

110 Din P*<81)iU*<27),D*<3)
120 FOR 1=1 TO 27

130 READ D*

148 P*C 3*1-2,3*1 >=D*
150 NEXT I
200 REH n% SET p/M QWHICS ***

210 GRAPHICS 2+16'SETCQLOR 4,7,2
220 X=127=Y=€3

236 POKE 559,46

240 IsPEEK<186>-8:POKE 54279,1

250 PMBftSE=I*25€
266 POKE 53277,3

270 FOR I=PMBASE+512 TO PMBASE+640■■POKE
1,0=NEXT I

280 POKE 764,22

290 F-OKE 53248.X

306 REM :m UIEW POINTER & STRING ttt

310 C=C+1

320 IF C>4 THEN OI

338 ON C GOTO 340,358,348,360

340 U$=P$<1,27>:GQTG 376

358 U$*P$<28,54>:GaT0 370

360 U*=P$C55,81)
370 FOR 1=1 TO 9

386 POKE PMBASE+512+Y+I, UAUU$< 3*1-2,3*1

»

385 IF C=2 OR C=4 THEN SOUND 0,28*1,6,3-

I

398 NEXT I

400 REM *** MOTION ROUTINE tU

410 A=STICK(0>

420 IF A=15 THEN 316

430 IF Ml THEN JMt-1'POKE 53248,X
440 IF A=7 THEN X=X+1 =POKE 53248,X
450 IF A=13 TFEN FOR: J=ll TO 8 STEP -1 = P

OKE PtfiASE+512+V+J > PEEKC PHBASE+511+Y+J) ■

NEXT J'Y=Y+1

466 IF fM4 THEN FOR J=l TO 11=POKE PMBA
SE+511+Y+J, PEEK( PMBASE+5I2+Y+J) ■• NEXT J■Y

=Y-1

478 GOTO 310

500 REH *** BIT-MAP DATA FOR EACH

UIEW ***
510 DATA l26;&99,066,0G0,219,189,182,i02

,231

520 DATA 126,990,866,960,219* 189,102,230

,067

538 DATA 126,098,8661860,219,189,102,183

,224

GREAT GAMES FOR ATARI
Gin Rummy 3.0

The classic computer Gin Rummy game now available for Atari,

with color graphics and sound. Plays a regulation game, and a

tough game that will hold its own against anyone. Keeps score to

game level. Disk version keeps a running score in disk file so you
can start another session where you left off. 24K Cass. ICR/C

$21.95, Disk IGR/D $26.95.

Casino Blackjack/Counter
Play at a very realistic casino table — learn to beat the house at
its own game, or just play for fun following the recommended
bets. You play one of five hands (the computer plays the others),

and practice card counting as the cards are dealt. Choose up to 6
decks to play against, and set the dealing speed to slow, medium
or fast. 16K Cass. IBJ/C $19.95, Disk IBJ/D $24.95.

Concentration
Excellent full-color graphics, great fun to play on the screen.
Where was that sailboat you saw two turns ago? Choose up to 15

pairs of figures —a smaller game is fascinating for children, and 15

pairs will challenge anyone. For 2 players. 16K Cass, ICO/C $14.95.

Atari 3-Game Pack
These three great Atari games — Gin Rummy, Blackjack and

Concentration — on a single disk, and at less than the cost of the

three separately. $49.95,

ALL PROGRAMS OPERATE WITH JOYSTICKS

AT YOUR DEALER OR DIRECT FROM:

MANHATTAN SOFTWARE
POST OFFICE BOX 1063

WOODLAND HILLS, CA 91365

California residents add 6% sales tax

24-hour Visa and MasterCard order line:

(213) 704-8495

soo

—SO EXTENDED B*=*S I C
COLOR COMPUTER SOFTWARE

FROM =
456 Granite Avenue,

COMPUT I tN|(3

Monrovi a, Calif., 91016

ATARI 800 lfcr. am. 40K Preferred. -. -GRAPHICS EDITOR11!'.'. NOW. both 2-D and 3-D

scenes can he designed with a JOYSTICK, and then saved to disk'!" These scenes
can then be loaded in later to be edited before you save it again under another

,iaae!! fill of this can be done using ANY graphics iodeIM But that's not all'"

You can save entire screens OR just individual laages in 2-P OR 3-D" You have

the option of giving the new scenes different file'naaes, a MENU of disk files
is shown on the screen as you choose the file nane. A 'HELP' option is included

sould you have trouble mith ANY operation. If you decide to use the 3-D option,

i'qu aay change the S-D viet*(s) of the objectts) on the screen. Uses Player-liis-

sile Graphics for the 'cursor'. POWERFUL, AND NELL DOCUMENTED"' Dist version is
recoaiended I—add *5.00—). «/5 Prograis. ONLY $29.95 +tl.SO pfch. on Cassette.

COLOR COMPUTER EXTENDED BA9IO»3-D C.C. GRAPHICS PACKAGE!!CC< NOW, you can get
ojr popular 3-D Graphics Pactage for your Color Coaputer" Design your own gra

phics with a Joystick and vie* these nages frot any angle you want1'1 5oft*ar?

selectable screen resolutions. Colors, Viewing angles, Rotation, object erase tt

replaceient, mde-angle or telephoto views, afonq with ALL oi the required 3-D
operations to change viewers location.K/hstings'ONLY *24.95+tl.5O pth.cassette

;FLIBHT 5IHULAT0R<Req. 24K ATARI or lit, TRS-flO COL.CMP.A 6rjpmc Flight siaula-

tor for 1 plaver. You have to take-off 1 navigate to the ne.t airport -watching

obsticles" Then atteapt to land at the airport- if vou have enough fuel1 6reat
graphics' Different difficulty levels.Requires one joystick.Qnly-117.95 *.95pln

TRIP TO JUPITER SPACE ADVENTURE". Req. 24fc flTARI or loK COLOR COMPUTER. Launch

your space craft froa Earth & get on a trajectory to JUPITER1 Obsticles to nav

igate through! Land on JUPITER and re-launch your craft t< bring it to orbit and

re-connect with the Mothercratt and head bacl to Earth" 0NLY-I1B.95 + I.9S plh

•3-D RED BfiRDN D0GFI5HT/ FLIGHT SIMULATOR", fieq.m ATARI or J6K C.CMP. NOW you
can play this exciting 3-D siaulation .'gaae on both coaputers1 Done in HI-RES"
You are in pursuit of the faied RED BARON, and catching up to hit. If you don't
shoot hii down soon, his tail gunner starts shooting at you" Gut-of-the cockpit

view, -/ALTIMETER. RADAR, BANKING METER, t NUMBER OF H1HS. 0nly-*l6.95 *.95 plh

TF.5-30 POCKET COMPUTED/KUHPUS ADVENTURE1-.' No* you can plav our popular HUMPUS

qaae on your P.C. Hith A 4 page aanual and listing, on cassette--*?.95 *-.95 pih
Pay b^ Check or Honev Order <prefferedi.forlegn-U.S.funds ONLV.Cfll.iu sales.tas
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Program!. GREAT GAMES FOR ATARI 
10 REM *** DY~IC F1..Ai'ER f:tlIMATION 

WITH ATARI *** 
20 REM BY Alan ~latson 
30 REM J\roe 25, 1981 
100 REM *:it Dlt'ENSION STRI","..8 2, READ 

PLAYER DATA **:t. 
110 DIM P$( 81 ) , IJ$( 27 ), [)$( 3) 
120 F~ 1=1 TO 27 
130 READ [)$ 
14e F1< 3*1 -2, 3:f;D=O$ 
150 !-£XT I 
200 REM ~* SET P/t1 l1<APHICS *** 
210 GRAPHICS 2+16'SETCOLOR 4,7,2 
220 X=127 , '1'=63 
230 F'O<E 559, 46 
24e I=PEEI« 106:O-8 'F'OI(E 54279, I 
250 FffiA:3E = U:~'56 
260 F'O<E 53277, 3 
270 F~ I=Pt1BASE+512 TO F't1BASE+640 'POKE 
L0't-EXT I 
280 F'O<E 704 , 22 
290 F'O<E 53"248 , X 
300 REM t:1:* UIE~l POltiTEF~ (;, STRltiG **>.\ 
310 C=C+l 
32e IF C>4 Tf£N [=1 
330 ON C GOTO 340,350,340,360 
340 U$=P$( 1 , 27 :0 ' GOTO 370 
350 1.1$=1"$(:<''8, 54) ' GOTO 370 
360 U$=F".t:( 55 , 81) 
370 F~ 1=1 TO 9 
380 F'O<E PI1BASE+512+','+LUAL(l}$( 3tI -2 , 3:tl 
» 
385 IF C=2 OR C=4 THHl SOOlD 0, 28:*-1, 6, 9-
I 
390 t-E>(T 1 
400 REt1 :U* t10TI Ot-l ROUT HE t:t:r. 
410 A=STICK( 0) 
420 IF A=IS THEN 310 
430 IF A= 11 THEN :~=>H ' POKE 53248 , :'< 
44e IF A=7 Tf£~l :>(=)<+1' POKE 53248, >( 
450 IF A=13 THEN FOR J=11 TO 0 STEP -1 ' P 
M PMBASE+512+Y+.j, PEEK( Ft1Bi'6E+511 +'I+.J)' 
I-£XT .j ' \'='1'+ 1 
460 IF A= 14 THEt-l FOR J= 1 TO 11 ' POKE Pt'18A 
SE+511 +'1'+.), PEEK( Pt1BA:3E+512+Y+J)' t·E(l J ' \' 
='1'-1 
470 GOTO 310 
500 1\'£11 :t~* BIT -MAP CJlTA FOR EACH 

UIHl :1:** 
510 DATA 1:<.'6 , 090, ~166 ., (1m, 219, 189, H:12, 102 
,231 
520 DATA 126,090, 066 , 060 ,219, 189,102 , 230 
,007 
530 DATA 
,224 

126,090, 066.,060, 219, 189, 1(12, 1~13 
© 

Gin Rummy 3.0 
The classic computer Gin Rummy game now available for Atari, 
with color graphics and sound. Plays a regulation game, and a 
tough game that wi ll hold its own agai nst anyone. Keeps score to 
game level. Disk version keeps a running score in disk file so you 
can start another session where you left off. 24K Casso IGRIC 
$11 .95, D;,k 'GRID $26.9,,5. ___ _ 

Casino Blackjack/Counter 
Play at a very realis tic casino table - learn to bea t the house at 
its own game, or just play for fun fol lowing the recommended 
bets. You play one of five hands (the computer plays the others), 
and practice card counting as the cards are dealt. Choose up to (, 
decks to play aga inst, and set the deal ing speed to slow, medium 
o r fast. 16K Casso IS JlC 519.95, Disk IBJlD $24.95. 

Concentration 
Excell ent full-color graph ics, great fun to play on the sc reen. 
Where was that sa ilboat you saw two turns ag07 Choose up to 15 
pairs of figu res- a smaller game is fascinat ing for chi ldren, and 15 
pairs wil l chal lenge anyone. For 2 players. 16K Casso !CO/C 514.95 . 

Atari 3-Game Pack 
These three great Atari games - Gin Rummy, Black jack and 
Concentration - on a single disk, and a t less than the cost of the 
three separate ly. 549.95. 

ALL PROGRAMS OPERATE WITH JOYST ICKS 

AT YOUR DEALER OR DI RECT FROM. 

MANHATTAN SOFTWARE 
POST OFFICE BOX 1063 

WOODLAND HILLS, CA 913&5 
California residents add 6% sales tax 

24-hour Visa and MaslerCard order line: 

(213) 704-8495 

ATARI BOO SOFTWARE~ ~ 

TRS - S O EXTENDED BAS IC 
COLOR COMPUTE~ SOFTWARE - ----------------------
iRS- SO 

S 0 F 

FROM=SEBREE'S COMPUTING 
456 Granite Avenue, Ho nrov ia, Calif. , 91 0 16 

AlARI 800 Ibt: I \n . 40)'; Prehrred. }),6RAPHICS EDITOR II ! (({ HOWL hoth 2-D and 3-D 
scenES can be designed with a JOYSTICK , ~nd then s~ved to diS I~ " These scenes 
can the n be loaded In later to be edited before you save It again und er another 
:lale ! ~ All of thi 5 can be done US I ng ANY graphics l ode' II But that ' 5 not all ~ I ! 
You can save enti re screens OR Just IndiVidual luges In 2-~ OR 3-D ! ' You have 
the option 01 giving the ne ll scenes different file nal esl ~ "ENU 01 disk files 
is shONn on the sc re en as you choose the file na lle, A ' HtlP' option IS Included 
sou ld you ha~e trouble IIlt h ANY operation. If you decide to use the 3-~ optlon . 
YOll la y change the 3-D vlell (s) of the object(s) on the screen, Uses Player-n is­
sile Graphics lor the 'cu rsor', POWERfUL, AND IIEll DOCUItENT(D" Disk vers ion i5 
recoil ended (- -a dd 15.00--) . W/5 Progr,us. ONLY $29 ,95 +S1.50 p~h. on Cassette, 

COLOR COItPUTER EXTENDED BASI c»} 3-D LC. GRAPH ICS PACKA6E" {{( NOW . you cao get 
(jil r popular 3-D Graphic5 Package lor you r Co lor COl puter" Design your olin gr a­
ph ics with a Joystick and Vlelf these luges frOI any angle you nnt '" Solhar;, 
selectab le screen resolut lons

l 
Colors, Vlellin1 angles, Rot~tl on . object erase 

replacelent lude-angle or te ephoto Vle lls, a on~ IIlth All of the req uired 3-D 
operatlons \0 change vie wers 10catlon . II / lIstlnQs ONLY 124. 95tlJ.50 p'h . cassptt 

}FLI6HT SIItUUHOR(Req, 20: ATAR I or IbK IRS-SO COl.CItf' . A Grill'lle Flight Sllula 
tor for I player. You have to hke-off , niv lgitl! to the ne~ ~Irport -lla tchinj 
obstic1fs '~ Th,'O atl l!lft to land it the ilrport- I' you hivr enoulh fuel' 6rei 
~raphlcs' Different dl Ilculty levels.Requlres one Joystick-Only- 11.95 t .9Spl.h 

'TR IP TO JUPITER SPACE A~VENTURE ' ( Req. 14), AIARI or IbK COLOR COItPUTER. launch 
~our sfice c:aft frol Eart h ' get on a tfiJectory to JUPllER ' Obslicles to nay 
IQa te hrough ~ lind on JUPITER ind re-I aunch your craft' bring It to orbit and 
re-connect Ili th the tlothercraft and head bitt to Earth " OHlY-\lS .95 • 1. 95 p' 

)3-1) RED BARON DOGFI6HT I FLIGHT S'"UlATOR' ( Req . lo)" ATARI or lot c. eltf'. NOW yo 
can play thiS eXCIting 3-D sllul~ tlon IgalE' on bot h cOl puters' Done In HI-RES " 
You are In pursuit of the faled RED aARON, tlnd catChing up to 1'1 11 . II you don·t 
shoot 1'1 11 do _n 5000.,1'115 tall gunner start s shooting at you" Out-ai -t he cocl'plt 
View , . fAlTlltfTER. RADA.R, BANKI NG ItETER. "NUItBER or WIHS. Only-$I6.95 +.95 p~h 

11\5-80 ~OO:ET COrtPUIER :)WU~PU5 AOVENTURE' « NOli you can pJiv our pop ular WUriPUS 
%,;Ie iln your P.C. With A ~ page un ua l and listing on cassette--S7. 95 +. 95 p~h 
,ay b Check or noney Order ( reHered ),Fonegn-U,S , lunds ONl Y.CAL-ht sales .ta:. 



AND NOW BEHOLD THE ENTRANCE TO

THE PLACE KNOWN AS DEVIL DWELL!

COMPUTER flGE SQFTKIflflE

CA001 "Atari Epson Screen Dump" is a screen dump program that dumps a screen image (up to GR.7) to

the Epson proportionally.

CA003 "Atar-Renum" is a general utility that will renumber any tokenized BASIC program that is co

resident in RAM. Requires only 3565 bytes of RAM.

CA004 "InfoFile" is a program designed to act as an electronic file cabinet. A "dynamic keyboard" moves

the user quickly through this menu driven program. This is a "fast" database program. Use it to create, add,

delete, edit, print, selectively search, and store your custom files. All files can be secured w/ code.

CA005 "Binary Load Cassette to Disk" is a utility that will take binary load cassette files like SPACE

INVADERS (TM) and allow their transfer to disk.

CA006 "Ork Attack" has been renamed previous to release as "DEVIL DWELL." This adventure program

is not easily beaten, has good graphics, and an excellent user dialogue.

CA007 Our long awaited "Smart Terminal Emulator Program" has also had a name change. We are very

happy to announce that "DOWNLOADER" is now available. This fine piece of software allows you to

download information to: Disk, Cassette, or Printer.

SWEDE 1 is a package of four programs (3-D, LUNAR LANDER, ALIEN ATTACK, and SPACE BATTLE)

which is meant to be studied as well as enjoyed. It covers mainly the mysterious world of Player/Missile

Graphics. By studying the programs you will learn how to smoothly move an object, such as a space cap

sule, horizontally, vertically, and diagonally. You will also learn how to make the player fire and rotate

360 degrees. Also included are sections on the Cursor, the ESCape key and conversions of other BASICS

into Atari BASIC.

COMPUTER flGE SQFTKIflRE
9433 GEORGIA AVE.

SILVER SPRING, MD 20910

(301) 588-6565

Atari is a registered trademark of Atari, Inc.

AND NOW BEHOLD THE ENTRANCE TO 

THE PLACE KNOWN AS DEVI L DWELL! 
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CAOOl "Atari Epson Screen Dump" is a screen dump program that dumps a screen image (up to GR. 7) to 
the Epson proportionally. 

CA003 "Atar-Renum" is a general utility that will renumber any tokenized BASIC program that is co­
resident in RAM. Requires on ly 3565 bytes of RAM. 

CA004 "lnfoFil e" is a program designed to act as an electronic fi le cabi net. A "dynamic keyboard" moves 
the user quickly through this menu driven program. This is a "fast" database program. Use it to create, add, 
delete, ed it, pr int, se lect ively search, and store your custom files. A ll files can be secured w/ code. 

CA005 "Binary Load Cassette to Disk" is a utility that will take binary load cassette files like SPACE 
I NV ADE RS (T M 1 and allow their transfer to disk. 

CA006 "Ork Attack" has been renamed previous to release as "DEVI LOWE LL." This adventure program 
is not easi ly beaten, has good graphics, and an excellent user dia logue. 

CA007 Our long awaited "Smart Terminal Emulator Program" has also had a name change. We are very 
happy to announce that "DOWN LOADER" is now ava ilab le. This fine p iece of software allows you to 
down load information to: Disk, Cassette, or Printer. 

SWEDE 1 is a package of four programs (3-0, LU NAR LANDER, A LIEN ATTACK , and SPACE BATTLEI 
wh ich is meant to be stud ied as we ll as enjoyed. It covers mainly the mysterious world of Player/ Missile 
Graphics. By studying the programs you w ill learn how to smoothly move an object, such as a space cap­
su le, hori zontally, vert ical ly, and diagonally. You will also learn how to make the player fi re and rotate 
360 degrees. Also inc luded are sections on the Cursor, the ESCape key and conversions of other BASICs 
into Atari BAS IC. 

L[]r:1flUTER fl(jE S[]fTl\lflRE 
9433 GEORG IA AV E. 

SILVER SPRING, MD 20910 
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Ata r i is a registered trademark of Ata ri , Inc. 
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Editor's Note: Wepresent in thefollowing article, the

most comprehensive Atari memory information ever

published in a magazine. Because of its length, we had to

make a tradeoff between source code size and magazine

fit. Though small, it's quite readable and is arranged for

your case of use. Enjoy it. — RCL.

Shoot
John H, Palevich

Bethesda, MD
Editor's Note: This article provides a good game, a way

to create cassette Boot tapes, and extensive materialfor

study on the Atari's machine language techniques. RM

Shoot is a machine language arcade style game thai

must be initialized on a 16K or greater Atari with

or without DOS, but will run on ANY Atari, even

an Atari 400 with 8K of RAM!

O.K. Before I tell you everything you ever

wanted to know about bow you too can write ma

chine language video games for your Atari, I'm

going to let you see just such a game. Stop reading

this paragraph for a moment, and go and look, at

program 1. Program 1 is a Basic program that

takes about 6K to run. Ii will take the machine

language program that I've encoded in the dala

statements and write it out onto a cassette tape. But

this cassette tape is no ordinary cassette tape — it's

a Boot Tape.

What, you may ask, is a Bool Tape? It is the

name of a tape that has a machine language pro

gram on it, along with information to tell the Atari

how to load it into memory and where to jump to

begin execution. Space Invaders is an example of a

program that Atari offers in boot tape form. You

can think of a boot tape as a do-it-yourself ROM

Pac, since you need not have Basic (or any other

cartridge) installed in your Atari at the time you

'boot' (short for boot-strap as in "to pull oneself up

by one's boot-straps") the boot tape.

So what I want you to do now is warm up the

Atari, type in the program in program 1, and run

it. To those of you with only 8K: sorry, you'll have

to type this in on a friend's machine. Be careful

with those DATA statements! When you run the

program, one of four things will happen:

1. It prints the line numbers of the data state

ments on the screen, Beeps the bell twice, and

saves a perfect copy of the Boot Tape on the

cassette, and stops.

2. It prints some of the line numbers, but

stops with the message "Error in line #1040"

3. It prints some of the line numbers, but

stops with the message "Too many/few lines"

4. It does something else (like crash).

In case 1, you can smile and move on to the

next paragraph. In case two, check the line number

mentioned in the error statement against the same

line in program 1. The)1 won't be identical, so fix

your mistake. In case 3, make sure that lino 200 is

entered correctly and also check that you've not

forgotten to type in any of the data statements. In

case 4, make sure that the string on line 300 is:

'hhh', rcverse-video-asterisk, 'LV, reverse-video-d.

If it is, then that's not the problem which means

you've come up with a totally new error, so con

gratulate yourself and try again.

Now, take the boot tape you just wrote and go

over to ANY Atari computer. Open the lid and

remove the ROM pack. Turn off all the peripherals

(especially all 815\s, 810's, and 85O's) except for the

cassette recorder. Put the boot tape in the cassette

recorder, rewind it, and press 'Play'. Turn off the

Atari 400/800, press down on the START button,

and turn the 400/800 back on. It should beep once,

which is your signal to press the return key and

wait. The boot tape will load into the RAM of your

Atari. Once there, the cassette will stop and the

game will begin!

First you will see a copyright message — must

to make sure everybody knows that I wrote it -

which will last for about 8 to 12 seconds. Then the

message will disappear and three zeros will appear.

The left (green) one is your score. The middle

(red) one is your high score. The right (yellow) one

is time remaining. Plug a joystick into controller

jack 1 (far left) and press the start button.

Shazaml Eight rows of assorted sizes and

colors of airplaned, helicopters and saucers will

start (lying hither and yon across the screen. Push

the joystick left and right to aim the gun, press the

button to fire the missile, then use thejoystick to

guide the missile into one of the planes. If you

miss, try again. If you bit the plane it will explode

and you will score some (joints: I lelk opter — 5

points, Plane — 10 points, Saucer — 25 points.

Clearing a rack of planes within 30 seconds gives

you a bonus of 50 points. If you take more than 30

seconds to clear a rack of planes, the game will give

you another full rack of planes immediately. For

every 15 points you score you get an additional

second of play time. When the timer goes to zero,

your game ends, the high score is adjusted, and the

program waits for you to press on the console

buttons: Press START to restart the game. Press

OPTION and SELF.CTdown simultaneously to

have the program make a copy of itself. If you do

this, it will beep twice, wait until you've pressed

return, and write a copy of itself to the easscite

recorder. (THIS type of copying can be done on

ANY size Atari, but first you have to have a working

Boot Tape ... which is why you've spent so much

time typing in those data statements!).

Well, if you are afraid of machine language, or

don't want to program, you can stop reading this

article at this point and go back to playing my

game. But if you want to know how it works, read

on ...
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Editur"s ""ole: \Ve /H(JS{'JI/ in 1/If'Io/lowiugarlide, 'lte 
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lIIalw ([ !rat/nifl b('(Wrf' l1 sou rce codt> size ([ud maga zinp 
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Shoot 
John H. Polevich 
Bethesda, MD 
Edilor's Nole: This a.rlicle provides a good ga.me, a. way 
to create cassette Boo/taIJes, and extensive material for 
stlldy on Ihe Ala.ri'., ma.chine language techniques. RM 
Shoot is a machi ne language arcade style game that 
must be initialized on a 16K or greater Alari with 
or without DOS, but wi ll run o n ANY Ata ri , even 
an Ata ri 400 with SK of RAM ! 

O.K . Befo re I te ll yo u everyth ing you eve r 
wanted to know abou t how you too can write ma­
chine language video games for your ALari, I 'm 
going to le t you see JU St such a game. StOp reading 
this paragrap h lor a moment, and go and look at 
program I. Program I is a Basic program that 
takes about 6K to run . It will take the machine 
language program that I've encoded in the data 
stateme nts and write it o ut o nto a cassette tape. But 
this cassette tape is no ordinary cassette tape - it's 
a Boot T a.pe. 

What, you may ask , is a Boot Tape? It is the 
name of a tape that has a machine language pro­
grain on it , along with info rnlal ion to te ll the A ta l-j 
how to load it into memory and where to jump to 
begin exec lition. Space I nvaders is an example of a 
program that Atari o lTers in boot tape form. You 
can think of a booL tape as a do- it-yourself ROM 
Pac, since you need n Ot have Basic (o r any othe r 
cartridge) insta fl ecl in you r Atari at the time yo u 
'boot' (s hort for boot-sLrap as in "to pull oneself up 
by one's boot-straps") the boot tape. 

So what I wan t YOLI to do now is warlll lIl) the 
Atari , type in the program in program I, a nd run 
it. To those of yo u with onl y SK: sorry, yo u'll have 
to type Lhi s in on a fri end 's machine. Be ca reful 
with those DA TA statements! When you run the 
program, one o f four Lhings will happen: 

l. It prints the line numbe rs of the data state­
ments on the screen , Beeps the bell twice, a nd 
saves a pe r fect copy of the Boot Tape on the 
cassette , and SLOpS. 

2. It prints some of the line numbe rs , bUL 
stOps with the message "Error in line # I 040" 
3. It prints some of the line numbers, bUL 
stOps with the message "Too man y/few lines'· 

4. II does some thing else (l ike crash). 

In case I, yo u can smil e and move on to the 
next paragraph. I n case two, check the lin e numbe r 
m entioned in th e error sta tem ent aga insllhe same 

line in program I . T hey won't be identica l, so li x 
your mistake. In case 3, make sure thatlinc 200 is 
entered correctl y and also check that you'vc not 
forgotten to type in an y of the dala statements. In 
case 4, make sure that the strin g on line 300 is: 
'hhh', reverse-videa-asterisk, 'LV '. reverse-v ideo-d. 
I f it is, then that 's not the problem which means 
you've come Lip with a tota ll y new error, so con­
gratu late yourself and try aga in . 

Now, take the boot tape ),ou just wrOLe and go 
over to ANY Atari computer. Open the lid a nd 
re move the ROM pack. T urn offa l! the pe riphe ral s 
(es peciall y all S I5's, S IO's, and S50's) except for the 
cassette recorder. Put the boot tape in the cassette 
recorder, rewind it, and press 'Play' . Turn off the 
Ata ri 400/800, press down on the START butto n, 
and turn the 400/S00 back on. It shou ld bee p o nce, 
which is your signal to press the return key a nd 
wa it. T he boot ta pe will load in to the RAM of you r 
A lar- i. Once th e re, the casselle will SLOp and the 
game will begin ! 

First you wi ll see a cop)' riglll IlI cssa gc - !lItI SI 

to make sure c\' er~' b()d r kllu\\'s th at I wrotc il ­
,,·hi ch ,,·ill lasL fu r aboul S to 12 seco llds. T hc llihe 
message ,,·ill di sa ppear and three zeros "'ill appea r. 
Th e left (gree ll ) o ll e is you r sco rc. T hc llIiddle 
(rcd ) olle is yuu r high sco rc. Thc right (yel low) onc 
is Lillle remaining. Plu g ;,joys ti t:k illto cOlllru llc r 
.iack I (far Ic rt ) and press the start but toll. 

Sha za l1l! Eig lll 1'0\\'5 uf assurl cd s izes and 
colors of';lirp la llcd . helicop ters alld sa ll ce rs wi ll 
start fl yin g- hi ther and YO Il ac ro ss th e scree n. Pu s h 
the joystick left a nd right to a im the gun , press th e 
buttOn to fire the missi le, then use the joystick to 
guide the miss ile into one of the pla nes. I f you 
miss , try aga in . I f you hit the plane it will exp lod e 
a nd yo u wi l! sco re some points: Helicoptc r - 5 
points , Plane - 10 points, Saucer - 25 points. 
Clearing a rack of pla nes within 30 second s gives 
you a bonus o f 50 points. I f you ta ke more tha n 30 
seconds to clear a rack of planes, the game wi ll give 
yo u another ful! rack o f planes im mcd iate ly. For 
every 15 poi nts YO ll score yo u get an additiona l 
second of play time. When the time r goes to ze ro , 
your game ends, the high sco re is adjusted , and the 
program wa its for you to press a ll t.h e console 
bultons: Press STA RT to reS tart the ga me. Press 
O PTI ON a nd SELECT dow n sirnultaneously to 
have the program ma ke a copy of itself. I f yo u d o 
this, il will beep twice, wa it until you've pressed 
re turn , and wri te a copy o f itse lf to th e c.:;lssettc 
reco rder. (TH IS type of copying can be done on 
ANY size Atari, but first you have to ha ve a \\'orking 
Boot Tape ... which is \\" h )" you've spent so much 
time typ ing in those data sLatc mc llls! ). 

\ 'Vell , if you are a fraid of machine lang uage. or 
don't want to program , you ca n st.op read in g th is 
a rticle a t this poi III and go back to playing my 
game. But if you want to know how it works , read 
a ll ... 
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For The ATARI 400/800

This arcade game takes you to the candy store

for a uild game of tag with some of the rowdiest

playmates you'll find anywhere. If you can eat

all the sweets, the bratty kids will stop bothering

you and after a quick stop and a brushing of the

teeth, it's off to the store for another day of

sweets and tag.

• Full Color Hi-Res Graphics

• Automatically Esculated Skill Level

• Quick Moving Animation
Jaw Breaker runs on any ATARI 400/800 with

at least 24K of memory and is available now for
S29.95 on disk from your local computer store

or you may order directly from us.

ORDERS MAY BE CHECK. VISA, MASTERC11ARGE OR C.O.D. DEALER INQUIRIES INVITED

ON-LINE SYSTEMS - 36575 Mudge Ranch Road - Coarsegold, CA 93614 - 209-683-6858

Now Take Along Your Atari* in

/MICROCASE
lightweight, rugged protection for your Atari* investment

Perfect for Home, School, Office

Protects your Atari* from dirt,

sculfs, damage

Made from durable CODURA

Completely machine washable

Holds Atari* 800 or 400 and

accessories

Insulated with 5" thick high

density foam

Measures: 14" x 18" x 10"

Weighs only 3 lbs. 10 oz.

Choose: Cobalt Blue with navy

trim or Desert Tan with chocolate

trim

Also available Microcase II for

810 Disk Drive, Atari* Printer,

Modem, Modem Connector, two

power packs

Soon:

Microcase Protection for other

leading microcomputers.

Casemaker

13715 Quito Road

Saratoga, CA 95070

For ordering information call

toll-free: 800-543-3000 Ext 3622

Available at leading computer

stores including:

Anderson Computers

Alabama and Tennessee

Computer Corner

Ohio

Convenience Corner Electronics

Oklahoma

Math Box

Maryland, Virginia and

Washington, D.C

On-Line Micro Centers

California. Texas, Oklahoma,

and Idaho

PCS. Computer Service

Nevada

Quality Technology

Utah

Video Vision Store

Tennessee

'A trademark ol Alari used under license Indicates trademark ol ATARI Inc

September. 1981. Issue 16 COMPUTE! 

For The AT ARI 400/800 
This arcade game takes you to the candy store 

for a nrild game of tag with some of the rowdiest 
playmates you'll find anywhere. If you ca n eat 
all the sweets, the bratty kids will stop bothering 
you a nd after a quick stop and a brushing of the 
teeth. it's off to the store for another day of 
sweets and tag. 

• Full Color Hi-Res GraphicS 
• Automatically Esculated Skill Level 
• Quick Moving Animation 

Jaw Breaker runs on any ATARI 400/800 with 
at least 24K of memory and is available now for 
$29.95 on disk from your local computer store 
or you may order directly from us. 

OHDERS MAY BE CI-IECK. VISA. MASTERCHAHGE OR C.OD. DEALEH INQUIRIES INVITED 
ON-LINE SYSTEMS - 36575 Mudge Ranch Road - Coarsegold. CA 936 14 - 209·683-6858 

Now Take Along Your Atari* in 

MICROCASE 
lightweight, rugged protection for your Atari* investment 

Perfect for Home. School. Oftice 

Protects your Alari " from dirt. 
scuffs. damage 

Made from durable CODURA 

Completely machine washable 

Holds Atart " 800 or 400 and 
accessories 

Insulated with 5" thick high 
density foam 

Measures: 14" x 18" x to" 

Weighs only 3 lbs. 10 oz. 

Choose: Cobalt Btue with navy 
trtm or Desert Tan with chocolate 

trim 

Also available Microcase II tor 
810 Disk Drive. Atari" Printer. 

Modem. Modem Connector. two 
power packs 

Soon: 

Microcase Prolection for other 
leading microcompulers. 

Casemaker 
13715 Quito Road 

Saratoga. CA 95070 

For ordering information call 
toll-free: 800·543·3000 Ext. 3622 

Available al leading computer 
stores including: 
Anderson Compulers 

Alabama and Tennessee 
Computer Comer 

Ohio 
Convenience Corner Electronics 

Oklahoma 
MalhBox 

Maryland. Virginia and 
WaShington. D.C. 

On-Line Micro Centers 
California. Texas. Oklahoma. 
and Idaho 

PC.S. Com puler Service 
Nevada 

Quality Technology 
Utah 

Video Vision Siore 
Tennessee 

. A trademark at Nan used under license Indicates trademark of ATAR! Inc. 

87 



COMPUTE! Seoternoer. 1981. issue 16

I've included a listing of the "source code"

[assembler input, usually documented, as here — Ed.]

for SHOOT, but I bet that there won't be enough

free room to print it in its entirety. It IS commented

very well, and all you assembly language freaks can

take it and modify it as much as you like.... You

might run into some si/e problems, since I wrote it

on a much larger computer and just transferred

the assembled object code over to the Atari, but

with a bit of luck, you should be able to cut it down

to size. One hint, most of the Atari equates aren't

used, so you needn't bother to type them.... I'd bet

that you'd need a disk and at least -S2K to be able to

start changing the code.

In general (and here I start using slang that no

one who hasn't read the Atari OS manuals will

understand) there are three parts to a video game

on the Atari — the setup, the main loop, and the

end. In addition to these three parts are two other

parts — the Vertical Blank Interrupt (VBI) and

the Display List Interrupt (DLI).

The VBI occurs every sixtieth of a second and

is used by the Atari to keep the realtime clock, do

attract mode, update all sorts of counters, and so

forth. The video game maker uses this time to

move the players, update the scores, fire the shots,

decrement the time left, and do sound effects.

The DLI occurs whenever the ANTIC chip

reads a display list instruction that has the high bit

set. The Atari OS doesn't use the DLI, but the

video game maker can use it to change character

sets, playfield colors, and player positioning/width

on the fly. In the Super Breakout cartridge, for

example, all of the bricks are 'really' the same

color, but carefully placed DLI's in the display list

change the hue of that color between rows ofbricks.

The octave bands in the Music Composer cartridge

are also DLI generated.

In any event, here's the poop on SHOOT: All

the flying objects, AND the gun, are the same

player, Player 0. Eleven display list interrupts are

used to change the color of the sky/ground, the

position of the planes/gun, the color of the planes/

gun, and to check if the missile hit the previous

plane. Since the sky/ground has no information in

it, it need not take up any memory space, so the

playfield display uses only the 20 characters in the

score lineal the lop of the screen.

The vertical blank interrupt updates ihe score,

awards bonus time, moves the gun, and fires and

moves the missile. When the user runs out of lime,

a flag called STOP is sel to tell the main program

that the game is over. If a missile is in (light or the

player is scoring (joints, this routine will also gener

ate the appropriate sound effects.

The main body of the program actually has

very little to do. First it draws the playfield, sets up

the player missile graphics, knits the VBI and DLI

handlers into the operating system, displays ihe

copyright message and zeroes the scores. Then it

waits for the user to press some console buttons.

START starts the game and OPTION and SELECT

save a copy to tape.

When the game is started, ihe main loop draws

a set of planes, sets Count Down Timer #3 for

thirty seconds, and wails for either the user to

shoot clown all the planes in the current rack, or

the count down timer to expire, or the game to

end. If the user shoots clown all the planes within

thirty seconds, 50 points are added to the value of

the lasl plane shot clown. When either 30 seconds

are tip, or all the planes are shot down, the main

loop draws a whole new set of planes. This goes on

until the user runs out of time.

When the user runs out of time (and, if he can

shoot a whole rack off the screen in less than ten

seconds, he, or she can play forever) the final score

is compared with the high score. If the final score

is higher than the high score il becomes the new

high score. In either event, the program loops to

the wail for user input section and the user may

play another game.

' Well, that's SHOOT in a nutshell. I've hidden
most of the gritty details in the comments to the

code. Feel free to use any part of my code for a

game of your own, with the provision that you

don't try to sell it! I'd bet that the VBI and the DLI

handlers could be used in conjunction with Basic

programs that take care of the slower details. For

example, you might want to use the VBI to move a

Pong ball and Paddle set while the Basic program

took care of the scoring, playfield generation,

instructions, and so forth. Best of Luck!

Program 1: The Boot Tape Maker

0 DIM HS(1),B${2),AD$(4),A$(60),BUF$(1148)

1 POKOFF-4'1024-1

2 GOTO 100

10 IF H$> = "0" AND H$<="9" THEN D=ASC(H$)-48:RETURN

12 D=ASC(H$)-55:RETURN

20 H$ = 8$(l, I):G0SUB10 : B=D : H$ = B$(2,2):G0SUB 10:B=B-16+D:

CHECK=CHECK+B:RETURN

30 B$ = ADI( 1.2)iGOSUB 20 : AD-B : DS=AD$(3 . 4 ) :G0SUB 20:AD=AD»25C+B:RETURN

100 GRAPHICS 0

110 TRAP 900:LINE= 1000:LSUH=0

120 READ A$: IF AS = "END" THEN 200

130 ? LINE :CHECK = 0:B$=AS{ 1,2) :GOSUB 20:NOB=B

140 AD$ = A$(3,6):G0SUB 30:FAD=AD

150 FOR 1 = 1 70 NOB:B$=A$(5+2»I,6+2*1}:G0SUB 20

160 M-FAD4-I-l-P0KOFFrBUF$(M,M)=Cllll$(B) : NEXT I

105 SUM = CHECK-65!i36«INT(CHECK/G5530)

170 AD$=A$(LEN(AS)-3,LEN{A$)):G0SUB 30

180 IF SUMoAl) THEN 900

105 LSUM=LSUM+SUM:LINE = LINE+10:GOTO 120

200 IF LSUHo 125 120 THEN ? "Too many/few lines":END

205 CLOSE #1

210 OPEN #1,8,128,"C:"

220 I0CB=332+16

230 POKE I0CB+2.11

240 BUF-ADR(BUFS)

250 POKE IOCB+4,BUF-(INT(BUF/256)«260)

260 POKE IOCB+G.IHT(BUF/256)

270 GUFI.EN = LEN(BUF$)

280 POKE I0CB+8,BUFLEN-(INT(BUFLEN/256)»256)
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I've included a li st ing of the "source code" 
[assembler injJ'l.lt., 7.IS 11 a.li)1 docu.mented, as here - Ed.] 
for SHOOT, but [ be t th a t there won 't be enough 
free room to print it in its e ntirety. [t [S commented 
very well, a nd a ll yo u assembly language freaks can 
ta ke it and modify it as much as yo u like .... You 
might run into some size pro ble ms, since I wrote it 
on a much larger compute r andjusl transfe rred 
the assembled object code over to the Ata ri , but 
with a bit of luck, yo u should be able to cut it down 
to size. One hint, most of the Atari equates aren 't 
used , so yo u need n 't bother to type th e m .... I'd bet 
that you'd need a disk a nd at least 32 K to be ab le to 
start changing the code. 

[n ge neral (and here [ start using slang that no 
o ne who has n 't read th e Atari OS manuals will 
unde rstand ) th e re are three pans to a video game 
on the Ata ri - the setup , the main loop , a nd the 
end. [n additio n to th ese three parts are two othe r 
parts - the Ve rtica l Blank Inte rrupt (V B [) and 
the Display Li st Inte rrupt (DU ). 

The VB[ occurs eve ry sixtieth ofa second and 
is used by the Atari to keep th e realtime clock, do 
attract mode, update a ll sorts of counte rs, and so 
forth. The video game maker uses this time to 
move the playe rs , update the sco res, fire the shots, 
decreme nt the time le ft , a nd d o sound effects. 

The DU occurs whenever th e ANT [C chip 
reads a display list instruction that has the high bit 
se t. The Atari OS doesn 't use the DU , but the 
video ga m e ma ke r can use illO ch a nge ch a racte r 
sets , p lay fi e ld colo rs, and playe r position ing/width 
o n the fl y. [n th e Super Breakout ca rtridge, for 
example, a ll o f the bricks a re 'reall y' th e same 
colo r , but ca refull y placed DU 's in th e di splay list 
change the hue o f th a t co lo r between rows of bricks. 
T he octave bands in th e Music Compose r ca rtridge 
a re a lso DU ge ne rated. 

[n any event, he re's the poop on SHOOT: All 
the fl ying objects, AND the gun , a re the same 
player, Playe r O. Eleven di splay list in te rrupts are 
used to change th e colo r of the sk y/g roulld , th e 
position o f th e planes/gun, th e colo r of th e planes/ 
gu n, and to check if the mi ss ile hit th e prev io us 
plane. Since th e sky/g ro und has no info rmatio n in 
it , it need nOllake up any me mo ry space, so the 
p la yfield di splay uses o nl y the 20 characte rs in th e 
sco re line at the top o f th e screen. 

The ve rti cal blank interrupt upda tes th e sco re , 
awa rds bonus time, moves the g Ull , and fires a nd 
moves the missile . vVh en th e user runs OLit of lime , 

a nag ca ll ed STO P is set to te ll th e ma in program 
that th e game is ove r. [f a missile is in fl ight o r Ihe 
playe r is scoring points, this rOll tine will a lso ge ne r­
ate the approp ri a te sound e ffects. 

The main bod )' of lh e program actuall ), has 
ve ry little 10 do . Firsl it draws Ihe pla)'ficld , se ls up 
th e pla),ermiss ile g raphics . knil s the V 131 a lld DLl 
handle rs in to th e opcnlling system , d isp lays th e 

copyrightl1lessage and zeroes th e scores. T he il it 
wa its fo r the use r to p ress some conso le bUllons. 
STA RT starts th e gamea nd O PTION and SE LECT 
save a co py to tape. 

\'\/hen the ga me is sta n cci , th e main loop draws 
a set o r planes , sets Count Down T ime r # 3 IeI' 
thirty seconds, and waits for e ithe r th e use r to 
ShOOl down a ll th e planes in the curren t rack, or 
the count dow n timer to expire, o r the game to 
end. [rthe Li se I' shoots down a ll th e planes within 
thi rty seconds, 50 po ints are added to th e va lue o f 
th e last plane shot down. When e ith e r 30 seconds 
a re up , o r a ll th e planes a re ShOl down, th e main 
loop draws a whole new set of planes. This goes o n 
until the use r runs o u t o f time. 

When th e use r runs o ut o f time (a nd. if he ca n 
shoot a who le rack o fT th e sc reen ill less tha n te n 
seconds, he, or she can play rorever) the fin a l sco re 
is compared with the high sco re. [ r the fina l score 
is hig her than the high sco re it becomes the new 
high score. I n e ither event, th e program loops to 
th e wa it for user inpu t section a nd the use r ma y 
play another ga me. 

Well , that's SHOOT in a nutshell. I've hidden 
most of the g ritty details in the comments to the 
code . Fee[ free to use an )' part o r Ill )' cod e fo r a 
ga me o f yo llr own, wi th th e p rov isiOIl th at you 
don 't try to sell it ! I 'd bet that the VB [ an d th e DU 
hand le rs could be used in conjull ction wi th Basic 
programs that take ca re of th e slower d etail s. Fo r 
exa mple, you migh t wa nl. lO use th e VB l to l1l ove a 
Pong ba ll and Paddl e set wh ile th e Bas ic p rogram 
took care of the sco rin g , pla), fi e ld ge ne ra tio n, 
instructions, and so fort h . Best or Luck ! 

Program 1: The Boot Tape Maker 
o DIM IIS( I ) , BS(2), ADS( 4) ,AS(60) ,OUFS( 1148) 

1 POKQFF - 4-1024 - 1 

2 GOTD 100 

10 IF H.5 >z "O" AIIO II S<="9~ THEfl D ~ ASC(HS)-4B : RETURN 

12D :sASC{HS)-55:RETURN 

20 HS " OS ( 1 , 1) : GOSUB 10: B"D: HS - SS( 2,2) : GOSUB 10: B=O -1 6+0: 
CHE CK - CUECK+B; RETURN 

30 OS - ADS { 1 ,2) ;GOSUB 20 : AO - O: OS - ADS{ 3, 4) : GOSUB 20 : AO - AO - 25G+B: RETURtt 

100 GRAPH I CS 0 

110 TRAP 90 0: LINE - I 000: LSUM =O 

120 REAO AS: IF AS "' '' END '' THErI 200 

130 ? LIfIE: CHECK=O; BS " AS ( 1. 2) : GOS UB 20: flOO =B 

140 ADS - AS ( 3 , 6) : GOSUB 30 : FAO .. AD 

HiD FOR I - I TO NOO: OS= AS( 5+2 - I , 6+2 - t ) ; GOSUO 20 

160 M ~ FAD+ I - I - POKOFF :8UFS(M, M) " CIHlt( U) : NEXT I 

105 $UM: CliECK -65 63 6- IfH( CHE CK/(5 536) 

170 AOS "'II$ (lE t4 (A$) -3, LEtl ( AS) ) ; GO$UB 30 

I BO IF SUM<>AD TH EN 900 

105 LSUMzlSUM+SUM; LJNE " LJNE+ 10: GOTO 120 

200 I r lSuM<> 125 120 TH [ N ? " T 00 manyl fe w 1; nes " END 

205 CLOSE HI 

210 OPElI Nl ,8, 128, "C:" 

22 0 IOCB ~ B 32+16 

2JO rOKE IOCB+2, 11 

240 0U F- ADR(BUFS) 

250 POKE TOCS+4 , DUf-( WT ( BUF/256) - 256 ) 

260 POKE IOCO+6, HlT{DUf /256 ) 

no DUfLEtl " LEt4 ( BUFS) 

2BO POKE I OCB+8 , OUfLEN - ( HH ( UUfLEN/2!i6) -256) 
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200 POKE IOCBt-9.INT(BLJFl.EN/256)

300 DUHMY=USn(ADR("hhlnLVd").16)

310 CLOSE#1

320 END

900 ? "ERROR IN#"; LIME lEND

1000 DATA 13] 000000900100JJ1018GrjA93C8D02D3A91G850AA9108QOlJCO'lC4E06A9

1010 DATA 181U10127070704G001DF070F070F070F070r070F070r070F070FOODFO

102 0 DATA lit 103070F07OF0704119102O43293139383I2O4A2048205O414C45076D

103 0 DATA 18104B5G434348D000fl29284948r>9G88<)0Ca08ia283848G8Cf)7a800A5A

1040 DATA 18I0a038330O0l0203O4050G070fl7C7CJ10203020IFFFEFDFE000006 15

1050 DATA 1810780102030405060708090AOBOOO1000100010001000101000100E9

1060 DATA 181090FF000003060C1C3C7EFFOOC06030383C7EFF00181818183C077E

10 70 DATA 1810A87EFFOOOOF820F29E90F000001F044F79090F0000010D3F7F0844

1080 DATA 1810C01800000080BOFCFE1B000018247E817E000001050008FF05070D

1090 DATA 1810D80OOO02OAO118FEOAO11OO319OO2OFD19OO2O488A48A6BOE8O7O8

1100 DATA 1810FOBD4C108DOAD48D1AOOA6BOAD08D02901F013A9009D62109DOB70

111ODATA1811086CH0BO7810I865B185C18D1ED0E886BOBD6210187D6D109D0ACE

1120 DATA 181120621Q8DOODOBD57108DI2DOBD83108D08D068AA6840A5B1DOOB40

1130 DATA 18n38Q8A9808D03D24C901138E9018DBlA98A8D03D2A205BDO0180A4A

1140 DATA 18115018690109109D0018C91AD009A9I09D0018CA4C4D11A5B7D00893

1150 DATA 18116827A6B5E806B5EOOFD01EA2008CB5A205BDOE1818G90109900A96

1160 DATA 1811809DOE18C99A9009A9909DOE18CA4C7811A6B6E886B6E03CDOOC6F

1170 DATA 18U9822A20086B6A5B7D02EA205BDOE1838E90109909DOE18C99FOA8B

1180 DATA 1811BOD009A9999DOE18CA4CA311A900A2061DOD18CADOFA290FC90AA9

1190 DATA 1811C800O004A90185B7A90085'lDAD7a024A4AAABD8E1085B3CA8A0B72

1200 DATA 1811EO0A0AOAAAAOO0DD921039601AC899601AE8C8C010D0F0A5B20C55

1210 DATA I811F81865B385B28DO4DOA5B4FO26AAA9O09D8019CAFO11A5B1DOODD2

1220 DATA 1812101286B4A9FF9Da0198EOOD24C2A128GB44C2A12A2000£OOD20A10

1230 DATA 181228G6B4A5B7D016A08402D01iA5B4DOODA96285B4A5B30AOA180BEO

1240 DATA 181240693485B2A9FF85B08D1ED04CD1E7A9A88D01O2A9808D03D20E26

1250 DATA 181258A9008D00D2A9308D0ZD2A280A9009OFF199D7F19CAD0F7A90CB3

1260 DATA 18127000A2089DFFCFCADOFAA92E8D2F02A9188D0 7D4A9038D1DDOOC27

1270 DATA 1812B8A9100D6F02806F028DIBDOA90085B4A90185B7A9408DOE040A7F

1280 DATA 13t2A0A9i08O31O2A9198D3OO2A91OOD01O2A9EA8DOOO2A211AO3508B7

1290 DATA 181288A906205CE4A9C08DOED4A9CG8DC402A9368DC502A9188DC60CD2

1300 DATA 1812D002A90A8DC702A21'1BD3 710200E1409C09DFF17CADOF2A5130AC1

1310 DATA 1812E8186903C513DOFCA214A9009DFF17CADOFAA9I08D0518A9500C3C

1320 DATA 18I3008DOC18A9908D1318A90185B7A90a8DlFDOADIFDOC901D0060AlC

1330 DATA 181318Z02A144C4E12C90GDOEFA900A2069DOD189DFFt7CADOF7A90ADB

13 40 DATA 181330918D1118A9928D1218A9908D1318A9108D0518A90085B7850952

1350 DATA 181o48B185B685B5A218A00020C513C8C008D0F8A207A0D0A9038D0C95

1360 DATA 1813602A02205CE4A9C08DOED'!AD2A02D0034C4D13A008A900196C091D

13 70 DATA I813701088DOFAC900DOOAA93218G5B185B14C4D13A5B7FODCA5130C73

1380 DATA 131390186902C513DOFCA200UD0718291FDD0O18F00DB0084CB0130959

1390 DATA 1813A8ECEOOGDOEC4COB13A20GUDFF17291FOS409DQG1GCADOF34COB64

1400 DATA 1813C00813000000aEC2138CC313ADOAD2290 7C90efiOF70AOAAABD0975

1410 DATA 1813n8D21099GD10BDD310997810ODD410998310A90099C210BDD50BCF

1420 DATA 1813F010AAACC213A908CDC413BDAA1099001AE8C8CEC4I3DOF3980D45

1430 DATA 181408AAACC3136000BCOD14A88A48982A2A2A2A2903AA98299F1D087A

1440 DATA 181420F6FEAB08AA9!JACOD14GOA220A90C9D420320r.GEaA9149D400Bll

1450 DATA 18143803A9759D4403A9039D4203A90a9D4A03A9a09D4B032050E40f)00

1460 DATA 181450A9009D44O3A:ll09D4503A9789D4803A9049D4903A90B9n42O8O9

1470 DATA 10146803205GE4A90C9D4203205GC4G0433A9B0662

1480 DATA END

ATARI OWNERS
SUB HUNT-lt's you against the enemy subs, Blow up as many

subs in the allowed time and get high score. Three levels of

play. Great sound and graphics. Requires joystick 32k disk

19.95 24k. cass. 12.95

HORSE RACE-lt s a day at the races. Up to five can play. Pick
horse and place bet wilh show, place or win!! Real odds and

good graphics. 32k disk 19.95, 24k cass. 12.95

TIE FIGHTER-Try to blow up the tie fighter in the least amount
of time to score!! Requires joystick. 24k disk 17.95, 16k

cass. 11.95

CLARKSTON SOFTWARE
10001 ELLIS RD.

CLARKSTON, MICH. 48016

CHECK OR MONEY ORDER

World Class
Your ATARI is a world class personal computer. Bui you

need great software in order to exploit its capabilities.

And you need information about how it all works.

IRID1S is a series of software packages that will help you

enjoy and understand your ATARI more fully. The

programs are outstanding, just as you would expect from

the people who have published 23 issues of the widely

acclaimed CURSOR Magazine for the Pet since 1978. But

IRID1S is more than just a collection of excellent

programs. IRIDIS 32 comes with a 56-page manual that

has clear, detailed explanations of how each program

works. The explanations tell you line-by-line what each

program does, and how it does it.

IRIDIS and your ATARI: A winning team. World Class!

IRIDIS«2-Foncledit and Knotwork programs.

Includes 56 page User Manual.

$15.95 Cassette, S18.95 disk.

Mastercharge and Visa welcome.

Published By:

theCODE
WORKS

Box 550

Goleta, CA 93116

805-683-1585

A Revolutionary Concept In Software

For The ATARI* 400 and 800 Computers

Interactive Storybook
Sammy The Sea Serpent

A Storybook Program For Children Ages 4 to 7.

Sammy The Sea Serpent

is the story of an imaginery sea creature who

is lost and trying to find his way home. The

story is read aloud to your child by a

professional actress. While the tale is being

told, the child uses the joystick to help Sammy

out of some tight spots.

The A side of the cassette contains the

interactive story; the B side contains games

that the child plays with Sammy.

The program uses voice, sound effects, music,

color and mixed graphics.

Sammy The Sea Serpent

can be used with either the ATARI 400 or 800

and requires I6K. It is available in cassette

format only. Price is 516.95 plus $2.00
shipping and handling.

Also available at fine computer stores.

Program Design. Inc./11 Idar Court Greenwich, CT 06830

203-661-8799

ATARI is the registered trademark of ATARI, Inc.
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290 POKE JOCD+9, WT( DUFlEfIl256 ) 

300 DUMMY - USR(ADR( Mhhh.:.LV.d.~) . 16) 

3 10 CLOS E 11 

320 END 

900 ? " ERROR IN'" : LI fl E: END 

COMPUTE! 

1000 DA rA 181 .)00000900 10U8 10 1860A93COD02D3A9 16850AA9 10850UG04C4E06A9 

1010 DATA 10 10 18 127070704600 lor 0 70 F 070F 07 OFO 70r 0 70F07 0 ro 7 0 r 070FOODFO 

1020 DATA 18 I 03070F070F0704 119 102043293 139383120 4A 20 4620504 14C450760 

1030 ot. TAl 6 I 04856494 J ·1800908292849 486968898C 000 1 6203 840(i068 78800A5A 

1040 DA rA 18 106038380UO 10203tJ4050ti070R7C7CO 10203020 I FFFEFOfE000006 15 
1050 DATA 1810 780 1020J0405060708090AO BO OO I OOO I OOO I OOO I OOO I 0 1000 100E9 

1060 DATA 181090FFOOOOOJ060CIC3C 7E FFOOC06030383C 7EFF 00 1818 18 183C 077E 

10 70 DATA 1810A8 7E FFOOOOF820F29E90FOOOOO 1 F0 44 F1 9090FOOOOO l OD3F7F 0844 

1080 OAT A 18 10CO 1800000080BOFC FE 180000 18247£8 17 £00000 1050008F F0 5070D 

1090 DATA 1810D80000020AO 118FEOAO 11 003 190020 FD1 90020488A4BA6 11 0E80708 

1100 DATA 1810F08D4C 10800A0480lADOA6BOAD08D0290 IFO 13A9009062 10900870 

1110 DATA 18 11086010B07 8 101865B 185 6 180 l EDOE 886808062 10 187080 10900AC E 

1120 OAT A 18 11 2062 108DOOOOB057108D 1200 60 83 108D080068AA6840A661000840 

11 30 DATA 18113808A9808003024C90 1138£90 1858 lA98A000302A2058DOO 180MA 

114 0 OAT A 181 150 18690 109 10900018C9 1A0009A9109000 18CA4C4D l1A607D00893 

11 50 OAT A 18 116827 A6B5E806B5EOOFDO 1 EA20086B5A205BoOE 18 18690 109900A95 

11 60 OAT A 1811809DOE I OC99A9009A990900E 18CA4C7811A6B6E888B6E03COOOC6F 

1170 OAT A 18 119822A20086B6A5B700ZEA2056DOE 1838E90 109909DOE 18C99FOA88 

11 80 DATA 18 1180D009 A9999DOE 18CA4CA3I1A900A2061D0D18CADOFA290FC90AA9 

11 90 DATA 1811C800D004A90 186B7A900864DAD78024A4AAABDllE l 085B3CA8AOB7 Z 

1200 DATA 1811EOOAOAOAAAAOOOOD92 100960 l AC89960 I AE8C8CO 10DOFOA5B20C55 

12 100ATA 1811F8 1865B3 85B28004DOA584F026AAA90090801 9CAFO IIA5BIOOOODZ 

1220 DATA 181210 1286B 4A9FF9080 198EOOD2 4C2A12 86B 44C 2A 12A2008EOOD20AIO 

1230 DATA 18 t228 C6B 4A5B700 10A08 40200 l1A5B4DOOOA962 85B 4A6B3 0AOA180BEO 

1240 DATA 181240698485BZA9FF85008D 1 E00 4CO I E 7A9A8800 lO ZA9808D03020E26 

1260 DATA 181 258A9008000D2A9308D0202A280AO0090FF 19907F 19CAOOF7A90CB3 

1260 DATA 18 127000A2089DFFCFCAUOFAA92E8D2F02A0188007D4A90J80 looooe27 

1270 DATA 181288A9 100D6F028D6F028D I BOOA9008504A90 185B 7A940800ED4 0A 7F 

1280 DATA 19 12AQA9 108D3 102A9 19803002A9 10800 102A9EAB00002A211A03508B7 

1290 OAT A 18 12B8A906205CE4A9C08DOED4A9C680C402A9368DC502A9188DC60C02 

1300 DATA 18 1Z0002A90A8DC702A2 148D37 10200E 1409C09DFF 17CAOOF2A6130AC 1 

1310DATA 18 12E8186903C51 3DOFCA21 4A90090Ff17CAOOFAA9 108D05 18A950 OC3C 

1320 DATA 18 130 08DOC 18A9908D 13 18A90185B7A908801FOOAo I FDOC901D006OA IC 

1330 DATA 18 13 J8202A 144C4E 12C90600EFAOOOA 2069 00D 189DFF 17CAOOF7A90AD8 

1340 DATA 18 13309 180 111 8A99Z80 12 18A9908D 1318A9108D0618A90085B7850952 

1360 DATA 1813488 185B685B5A218A00020C5 13C8C008DOF8A207AQoOA903800C9 5 
1360 DATA 1813602A02205CE4A9C08DOE04AD2A020003 4C4D13A008 A900 196C09 10 

1370 OAT A 181 378 1088DOFAC900DOOAA9J2 1065B 1850 14C401 3A587FOOCA5 130C73 

1380 DATA 181390 186902C513DOFCA200U007 18291FDDOO 18F005B0084CB0130959 

1390 OAT A 18 13A8EOE00600EC4C0813A2068oFf 17291 FOD40000610CAOOF34COB64 

1400 DATA 1813C008 130000008£C2 130CC3 13ADOAD2 2007C90600F70AOAAA800075 

141 0 OAT A 18 130802 109900100003 109!l78 10D004 10098310A90099G2 10BD050DCF 

1420 DATA 1813FO 10AAACC2 13A9088DC4 13BDAAI09900 lAE8C8CEC 41 3DOF39'30D45 

14 JOUA TA 18 1408AAACCJI360000COD 14A8UA40082A2A?A2A2903AA!l8299F ID08 7A 

14 40 DATA 18 1420F6FEA6G6AAOUACOO 1460A220AOOC00 4203205GE4A9 1490400B II 

14 50 DATA 16 143U03A97 590 4 <l 0 3A!)03904 203M 0800 4AO 3A9800D4B 03 205 6E 4 0000 

14 600ATA 181450A9 009 D<l4 0JAO I OOD<l503A0789 04 003A00 49D<l003A9069 04 20809 

147 0 DA fA 10 1468032056 E4 A90COD4203205GE 460433A9 60 652 

1460 DATA END 

AIARI '" OWNERS 
SUB HUNT-It's you againsllhe enemy subs. Blow up as many 
subs in the allowed time and gel high score. Three levels of 
play. Great sound and graphics. Requ ires joystick 32k diskl 
1 9.9S 24k, cass./12.95 

HORSE RACE-Irs a day at the races. Up 10 five can play. Pick 
horse and place bel with show. place or win!! Real odds and 
good graphics. 32k1disk 19.95. 24k cass.!12.9S 

TIE FIGHTER-Try to blow up the tie fighter in Ihe least amount 
01 time to score!! Requires joystick, 24k diskl17.95. 16k 
cass.!11 .95 

CLARKSTON SOFTWARE 
10001 ELLIS RD. 

CLARKSTON, MICH. 48016 
CHECK OR MONEY ORDER 

World Class 
Your ATARI is a world class personal computer. But you 
need great software in order to exploit its capabilities. 
And you need information about how it all works. 

IRIOIS is a series of software packages that will help you 
enjoy and understa nd your AfARI more full y. The 
programs are ou tstanding. jus t as you would expect from 
the people who have published 23 issues of the wide ly 
acclaimed CURSOR Magazine for the Pet since 1978. But 
IRIOIS is more than just a collection of excellent 
programs. IRIOIS ::2 comes with a 56-page manual that 
has clear. detai led explanations of how each program 
works. The explanations tel l you line-by-line wha t each 
program does. and how it does it. 

IRIOIS and your AfARI : A winning team. World Class ! 

IRIOIS #2 - Fondedit and KnOlwork programs. 
Includes 56 page User Manual. 
$15.95 Ca sselle. S18.95 disk. 
Mastcrcharge and Visa welcome. 

Published By : 

THECODE 
WORKS 

flox 550 
Galcta. CA 93116 
605-683-1565 

A RevolutIOnary Concept In Software 
For The AT ARI' 400 and 800 Computers 

fhe Vlflter4Ctive S toryboolt 
Sammy The Sea Serpent 

A Storybook Program For Children Ages 4 to 7. 

Sammy The Sea Serpent 
is the story of an imaginery sea Greature who 
is lost and trying to fiT)d his way home. The 

story is read aloud to your child by a 
professional actress. While the tale is being 

told, the child uses the joys~ck to help Sammy 
out of some tight spots. 

The A side of the cassette contains the 
interactive story; the B side contains games 

that the child plays with Sammy. 

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

Sammy The Sea Serpent 
can be used w.ith either the ATARI 400 or 800 

and requires 16K. It is available in cassette 
format only. Price is $16.95 plus $2.00 

shipping and handling. 

Also available at fine computer stores. 

Program Design. Inc./ I I Idar Court Greenwich. CT 06830 
203-66 1-8799 

ATARI is the registered trademark of AlARI. Inc. 

-

89 



S
e
p
t
e
m
b
e
r
,

1
9
8
1
.
i
s
s
u
e
1
6

C
O
M
P
U
T
E
!

9
0
.
9
1

I
1
A
B

If
lt
lS

L
S
I
4

L
D
E
A

F
E
7
B

F
F
4
1

F
O
F
3

F
3
E
4

E
4
5
0

E
4
S
3

0
0
0
0

0
D
1
0

O
O
J
D

0
0
3
0

0
0
1
0

0
0
5
0

0
0
6
0

O
U
'
3

0
0
0
1

0
0
0
?

0
0
0
]

o
o
o
<

0
0
0
1

0
0
0
6

0
0
0
7

M
5
f

r
t
e
!

£
■
1
6
5

E
P
I
A
B
I
1

L
C

.
N
L
1
5
T

S
E
Q

.
T
l
I
L
f

S
H
O
O
t

.
S
B
1
T
L

b
y

J
o
h
n

K
.

f

H
K
O
R
G

'
E
C
T
B
t

C
I
A
B
L

I
O
0
R
G

I
I
I
O
R
G

S
I
O
O
R
G

S
K
O
R
G

R
N
O
n
G

a
s
o
n
a

1
N
O
R
G

B
D
O
R
Q

F
e
e
l

r
n
>

t
o

n
o
j
i
f
y

Q
.
K
.

I
F

y
o
u

a
i
n
t

t
o

s
s
u
n
n

t
h
i
n
g
s

a
r
o
u
n
d
.

i
i
s
e
n
b
l
a

i
n

H
o
s
t

c
h
a
n
g
e

h
i
n
t
s
.

t
H
o
u
g
h
:

-
A
S
C
I
I

(
1
,
1

(

.
B
Y
T
E

l
a
b
i
a
l

s
h
o
u
l
d
n
'
t

l
u
i
v
s

'
:
'
L
.

C
o
l
l
a
o
n

O
p
e
r
a
t
i
n
g

S
y
s
t
e
m

E
q
u
a
t
e

F
i
l
e

i
t
o
o
o

I
E
4
0
0

1
E
4
S
0

J
E
C
0
5

S
E
0
4
4

I
C
D
E
A

t
E
F
'
B

1
(
1
4
1

1
F
0
I

3

S
F
J
I
4

:
C
H
,
1
H
A
C
T
F
.
R

S
E
T

;
V
E
C
H
J
H

T
A
R
L
E

;
R
A
M

V
l
.
C
T
O
I
t

I
N
I
T
I
A
L

;
C
L
H
.
R
A
L

I
/
O

H
A
N
D
L
E
R

;
I
N
I
E
I
I
I
I
U
P
T

H
A
N
D
L
E
R

j
i
E
J
U
H
L
.

I
/
O

I
I
A
N
U
L
E
R

i
l
l
l
S
K
H
A
N
D
L
E
S

:
P
I
U
N
I
F
R

H
A
N
D
L
E
R

;
C
A
S
S
E
1
T
t

H
A
N
D
L
E
R

,
M
U
N
I
T
O
R
>
P
n
W
I
R

U
P

1'
"

.
K
E
I
B
Q
A
R
O
/
D
T
S
P
L
A
f

i
n

V
A
L
U
E

T
A
B
L
E

D
U
L
E

H
O
L
E
R

o
o
o
a

0
0
0
9

1
0
0
*

o
o
o
c

U
i
l
'
l

M
r

S
e
a

9
<
l
t
t
l
*
"

c
i
r
t
r
i
d
j
e
.

0
0
1
0

0
0
1
0

1
a
v
a
n

t
h
l
n
t

o
f

s
e
l
l
i
n
g

t
h
i
s
.
0
0
1
1

,
o
u
r

A
t
a
r
i
,

y
o
u
'
l
l

i
m
y
i

L
o

0
0
1
2

t
e

i
t
i
F
e
r
r
a
c

f
r
o
n

l
o
o
t
i
n
g

f
i
g
u
r
i
n
g

o
u
t

«
h
i
t

y
o
u
'
d

0
0
1
6

t
h
i
n
g
.

0
0
1
7

0
0
1
S

0
0
1
A

d
l
u
e

o
f

i
?
i
e
p
r
a
g
m
a

c
o
u
n
t
e
r

D
0
1
C

0
0
1
D

0
0
1
£

0
0
1
F

O
0
I
0

o
o
e
o

Q
O
J
O

0
0
?
0

n
o
i
l

o
o
;
;

0
0
2
3

O
0
Z
4

V
H
!
0
B

T
A
B
L
E

m
i
n
i

p
o
i
n
t
s

a
r
e
r
A
L
H
D

o
u
r

i
s

T
n
r

r
o
u
o
w
i
m
;
v
e
u
o
r

H
i
t
i
t
M
E

I
K
E

A
l
)
?
R
!
5
S
f
"

M
U
S
I
S
M
l
.

O
p
e
n

C
l
o
u

G
t
t

P
u
t

S
t
a
t
u
i

S
p
e
c
i
a
l

0
0
7
1

0
0
3
0

0
0
3
1

t
e
n

0
0
1
3

N
0
1

■■■

O
0
3
5

1
0

1'
,

6
0
3
7

0
0
3
B

0
0
1
0

4
0
0

E
D
O

A
l
t

O
I
T
B
V

■

S
C
R
E
N
V

•

E
Y
B
E
1
V

■

P
R
1
N
I
V

■

1
1
1
0
0

1
1
4
1
0

1
F
4
2
O

J
E
4
3
0

r
(
t
>
[
T
O
R

.
T
E
L
E
V
I
S
I
O
N

S
C
B

.
t
E
V
e
O
A
F
D

;
P
R
I
H
I
E
R

J
U
M
P

V
E
C
T
O
f
l

T
A
B
L
E

M
E

F
0
1
L
0
U
I
N
G

I
S

A
T
B
B
L
E

O
F

J
U
M
P

I
H
S
T
f
l
U
C
I
I
O
N
S

T
O

V
A
H
i
m
j
?

L
N
I
B
Y

C
O
H
I
I
S

I
N

H
I
E

O
P
E
R
A
T
I
N
G

S
Y
S
T
E
M

I
E
1
E
0

S
C
«
3

;
0
H
k

I
n
H
t
a
l
l
m
l
o
o

C
O
N
E

1
C
U
0

C
T
K
B
E

t
C
F
O
U
"

C
F
1
V
E

1
C
S
1
X

1
C
5
E
V
E

1
1
0

1
1
0

1
3
0

S
4
0

1
5
0

I
S
O

i
n

0
0
<
D

0
0
4
E

0
0
1
F

Q
O
S
O

0
0
6
1

S
E
I
V
S
V

•
S
E
'
S
C

;
t
f
t

W
l
l
l
i

r
t
u
j
o
c
t

t
o

S
E
T
V
B
V
.

t
h
e

1
-

"
S
B

o
f

v
e
c
t
o
r
/
t
l
n
a
r

Y
-

L
S
D

o
<

>
e
c
t
o
r
/
t
1
»
r

S
f
1
*
*
1

-
1

;
J
l
n
i
>

S
I
1
M
M

-
Z

:

S
E
I
M
R
3

•
i

;

S
U
H
R
4

•
4

;

S
E
T
H
R
S

-
6

:

S
E
I
I
M
M

■
6

;
l
m
t

S
E
F
O
E
F

•
J

;
D
b
H

W
A
R
H
S
T

-
5
D
0
0
B

;
W
A
R
M

S
T
A
R
T

F
L
A
G

B
O
O
I
Q

■
1
0
0
0
3

:
S
|
I
C
C
E
S
S
F
U
I

B
O
O
T

F
L
A
G

<
M
A
S

H
O
O
I
7
>

n
O
S
V
E
C

•
S
O
Q
U
A

;
D
I
S
<
W
I
l
h
A
R
E

S
I
A
R
T

F
L
A
G

O
0
S
1
N
1

■
S
O
D
O
C

;
O
I
S
H
S
O
M
W
A
H
E

1.
11

I
A
D
O
R
E
S
S

A
P
P
K
H
1

•
S
O
C
O
e

-
A
P
P
I
I
C
M
I
O
N
S

H
t
K
O
R
Y

II
!

L
I
M
I
T

;
C
I
C
A
R
E
D

O
N

A
C
O
L
D

O
R

U
A
R
H

S
F
A
R
T

1
N
F
J
B
S

■
1
0
0
1
0

J
H
T
E
K
K
U
P
T

H
A
N
D
I
E
R

P
O
K
H
S
K

•
1
0
0
1
0

:
S
V
S
I
E
M

M
A
S
K

i
0
1

P
U
<
E
Y

I
R
Q

H
A
N
D
I
E
R

B
I
C
L
O
C
K

B
J
F
A
D
R

ic
co
m

D
S
K
F
H
S

D
S
K
U
T
L

P
T
1
M
0
T

P
B
P
M
T

F
B
U
F
S
Z

C
I
E
H
P

Z
I
O
C
f
l

i
o
c
b
s
;

w
u
a
c

I
0
C
B
A
S

[
C
H
I
D

I
C
I
M
I
O

i
c
i
:
o
m

I
L
S
I
A

I
C
B
A
L

1
C
H
A
I
I

I
C
P
T
L

i
c
p
i
i
i
;

i
c
b
l
l
;

R
B
L
I
I
7
.

i
r
.
A
l
l
i

i
c
a
i
j
;

I
C
S
P
R
!

I
C
T
O
N
O

C
I
D
C
H
B

S
T
A
T
U
S

C
M
I
S
U
H

B
U
I
.
i
L
O

(
J
I
R
H
I

8
I
E
N
L
0

y
•
t
n
u
t

C
R
E
I
R
*

D
R
E
I
R
K

B
L
P
r
R
f
L

R
E
C
V
O
H

I
H
T
U
O
N

J
o
u
r
n
c
:
F
o
e C

K
E
Y

i
:
a
s
s
b
f

U
S
T
A
T

S
'
S
V
B
W

I
I
T
Y
B
l

S
I
O
I
N
U

l
E
l
i
f

S
E
t
f
l
i

1
E
4
S
S

:
5
Y
S
T
£
M
V
E
B
M
C
A
L

B
L
M
I
t

C
i
l
.
L
U
L
A
T
[
C
M
S

:
E
«
I
T

V
C
R
I
I
C
A
L

B
L
A
H
-

C
A
L
C
U
L
A
T
I
O
N
S

-
S
E
B
U
L

I
N
P
U
T

0
U
I
F
U
I

Il
il

T
I
«
L
i
Z
A
F
I
O
N

D
F
I
I
H
S
K

C
O
L
R
S
H

■
L
E
D
G
E

:
K
E
O
G
E

I
U
P
C
H
R

I
I
O
L
O
1

L
K
A
R
G
N

R
H
A
R
G
N

R
O
W
C
R
S

C
O
L
C
R
S

O
I
K
O
E
I

S
A
V
H
S
C

(
j
n
w
o
w

O
L
U
C
O
L

O
L
D
C
H
R

O
L
D
A
O
R

I
I
F
H
R
O
W

N
L
W
C
O
L

L
O
G
C
O
L

A
D
H
E
S
S

M
L
T
T
M
i
'

S
A
V
A
U
H

I
0
O
1
Z

1
0
0
1
5

1
0
0
1
?

1
0
0
1
8

I
0
0
1
A

1
0
0
1
C

l
o
a
m

I
0
D
1
E

l
o
a
i
F

l
o
o
;
o

I
B

B
M
O
C
B
S
i

S
0
0
7
3

S
0
O
J
1

S
0
O
3
5

i
o
o
;
<
;

1
0
O
J
7

5
0
O
2
B

S
0
0
2
9

1
0
C
2
A

I
C
S
P
1
Z
+
3

SB
1:
S
B

S
0
0
2
A

R
E
A
L

T
I
M
E

C
I
O
C
<

l
l
»

I
B

M
S
E
C

U
N
I
T
S
)

I
N
D
I
R
E
C
T

B
U
F
F
E
R

A
D
D
R
E
S
S

I
U
G
I
S
T
E
R

C
O
M
M
A
N
D

F
O
R

V
E
C
T
O
R

D
I
S
K

F
I
L
E

M
A
N
A
G
E
R

P
O
I
N
F
E
R

D
I
S
K

U
I
1
L
1
T
1
E
S

P
O
I
N
T
E
R

P
R
I
N
T
E
R

T
I
M
E

O
U
T

R
E
G
I
S
T
E
R

P
R
1
N
1
E
R

B
U
F
F
E
R

P
O
I
N
T
E
R

P
R
I
N
I

B
U
F
F
E
R

S
I
Z
f

T
E
M
P
O
R
A
B
Y

R
i
G
I
S
T
E
R

7
E
K
0

P
A
G
E

I
/
O

C
O
N
I
R
O
L

B
I
O
C
K

N
U
M
B
E
R

O
f

B
r
i
t
S

P
E
R

[
O
C
B

:
L
L
N
G
T
H

O
F

(
H
E

[
O
C
B

A
R
E
A

H
A
N
D
L
E
R

I
N
D
E
1

N
U
M
B
E
H

(
I
f
"

I
D
C
B

F
R
E
E
)

l
l
t
V
I
C
t

N
U
M
B
E
R

(
U
R
I
V
E

I
I
1
I
H
B
E
H
)

C
n
W
I
'
A
N
O

C
O
O
E

S
T
A
T
U
S

D
F

I
A
S
F

I
O
C
B

A
C
T
I
O
N

B
U
F
F
E
R

A
D
D
R
E
S
S

I
Ol
d
B
Y
T
E

B
U
F
T
E
R

A
D
D
R
E
S
S

H
I
G
H

B
Y
I
E

P
U
T

B
Y
T
E

R
O
U
T
I
N
E

A
D
D
R
E
S
S

-
1

B
U
J
I
E
H

L
E
N
G
T
H

L
O
W

B
Y
I
E

f
l
L
J
X
I
L
I
A
n
i

I
N
I
O
F
>
"
M
I
O
N

1
I
R
S

1
B
Y
T
l

T
M
O
S
P
A
M

B
Y
I
E
S

(
C
I
O
L
O
r
m

u
^
E
)

;
I
C
0
H

U
I
'
I
B
E
R

)
I
S

i
C
W
R
*
r
i
£
S

B
Y
l
l

I
O
H

O
1
-
-
B
E
N
T

O
P
E
D
k
l
t
O
N

1
K
U
R
H
A
I
.

S
T
A
T
U
S

S
T
O
R
A
G
E

k

C
H
E
C
K
S
U
M

(
S
1
»
G
l
f

B
Y
T
E

S
U
M

W
I
1
H

C
A
R
B
Y
)

P
O
I
N
I
E
R

1
0

D
A
T
i

B
U
F
f
E
H

(
L
O

B
Y
T
E
)

P
O
1
K
T
E
B

T
O

D
A
l
a

B
U
I
F
E
H

(
H
I

B
Y
T
E
)

N
£
<
I

B
V
T
I

P
-
^
l

M
I
D

O
F

O
J
I
A

H
U
l
f
E
I
I

(
L
O

H
Y
t
E
]

H
E
I
t

B
Y
I
E
m
i

1
N
D

O
F

D
A
I
A

li
Ut

ft
fl

(
H
I

B
Y
T
E
]

N
U
W
B
F
i
t

O
f

f.
i.
»
H
A
V
B

F
R
A
M
E

H
E
T
R
I
E
S

N
U
«
B
F
H

O
F

D
E
V
I
C
L

l
l
f
T
R
I
E
S

D
A
T
A

B
U
F
F
E
R

F
U
I
L

F
L
A
G

H
E
C
I
E
V
E

D
O
I
I
f

f
L
A
G

,
j

.
T
R
A
H
S
M
I
S
S
I
O
'
I

D
O
N
E

F
L
A
G

^
C
H
E
C
K
S
U
M

S
E
N
T

F
I
A
G

:
H
U
C
K
I
C
I
W
H

F
O
I
.
I
O
M
S
:

l
)
A
(
A

F
l

0
0
3
0

■
■

0
0
3
E

O
0
3
F

o
o
t
o

0
0
4
1

0
0
4
Z

^
"
'

«
T
R

F
T
Y
P
E

F
E
O
F

F
R
f
f
l

5
0
U
N
D
R

■

C
R
I
T
I
C

■

1
0
O
3
O

1
0
0
3
E

I
0
0
3
F

J
0
0
4
O

S
0
0
4
!

I
0
0
4
Z

;
N
O
I
S
Y

I
/
O

F
L
A
G

(
Z
E
R
O

I
S

O
U
I
E
T
)

:
D
E
F
I
N
E
S

C
R
I
T
I
C
A
L

S
E
C
T
I
O
N

(
C
R
I
T
I
C
A
L

IF
N
O
H
-
Z
E
R
O
)

O
J
9
0

0
?
9
1

0
Z
9
3

0
;
<
]
4

O
Z
9
1

"
3
0
0

O
3
0
0

0
3
0
!

0
3
0
3

0
3
D
4
1

0
3
0
9

0
3
0
A

0
3
0
8

1
0
0
4
1

:
T
O
T
A
1

O
f

!
B
I
T
E
S

f
O
R

D
I
S
K

F
I
L
E

M
A
N
A
G
E
R

Z
E
R
O

P
A
G
E

0
3
1
1

1
0
0
4
A

:
F
L
A
f
i

S
E
T

W
H
E
N

G
A
M
E

S
T
A
R
T

P
R
E
S
S
E
D

1
Q
0
4
B

i
C
B
S
S
M
T
i

B
O
O
T

F
L
A
G

1
0
0
4
C

.
D
I
S
P
L
A
Y

S
T
A
T
U
S

I
0
0
4
E

S
0
0
4
F

1
0
0
1
0

S
0
0
5
I

S
0
C
5
!

1
0
0
5
3

5
0
0
5
4

1
0
0
5
5

1
0
0
6
7

1
0
0
5
8

1
0
0
5
A

1
0
0
5
8

1
0
0
5
D

1
0
0
5
1

1
1
0
6
0

i
o
o
e
i

1
0
0
G
3

1
0
0
6
4

1
0
0
6
6

1
0
O
E
8

1
0
O
B
A

,
D
A
H
K
A
T
m
C
T

F
l
A
G

^
A
T
R
A
C
T

C
O
L
O
R

S
H
I
F
T
E
R

(
E
O
R
'
D

W
I
T
H

P
L
A
Y
F
1
E
L
0

C
O
L
O
R
S
)

,
l
*
A
R
G
N
'
5

V
A
L
U
E

A
I

C
D
L
D

1
1
A
K
1

;
L
E
F
T

M
A
R
G
I
N

(
S
E
T

T
O

O
N
E

A
T

P
O
W
E
R

O
N
)

;
R
!
G
t
l
I

H
A
B
6
1
H

(
1
E
T

T
O

O
N
E

A
T

P
0
M
1
R

O
N
)

;
C
U
R
S
O
B

C
O
U
N
T
E
R
S

0
3

0
3

0
3
I
S

0
3
1
9

0
3
«
A

0
3
4
B

0
1
I
C

O
3
F
D

0
4
1
0

:
3
A
T
A

U
N
i
l
E
R

C
U
R
S
O
R

:
P
0
1
N
T

D
B
A
W

G
O
E
S

1
0

^
P
O
I
N
T
S

A
T

C
O
L
U
'
N

II
I
L
O
G
I
C
A
L

L
I
N
E

;
H
A
M

S
I
Z
E

D
E
F
I
N
E
D

B
Y

P
O
W
E
R

O
N

L
O
G
I
C

I
H
I
R
O
W

-
I
0
;
9
0

;
T
«
i
l

r
o
«
c
r
i

I
X
r
C
O
L

■
J
0
!
9
1

;
H
.
l

c
o
l
c
r
t

T
I
N
D
E
X

-
5
0
!
5
3

;
T
l
>
i
l

l
n
f
l
l
.

1
1
T
M
5
C

■
&
Q
7
9
4

;
F
o
o
l
l

c
o
i
'
t
r
t

i
n
t
o

n
o
w

m
s
c

T
1
T
0
1
D

■
S
Q
7
9
6

:
o
l
n
r
o
»
n
d

o
l
d
c
o
l

f
a
r

t
e
n

(
i
t
c
.
)

E
S
C
F
L
G

■
S
0
7
A
J

i
C
l
c
a
p
l
M
i
g

L
U
G
M
A
P

•
S
O
f
B
?

;
L
o
g
l
C
*
l

I
I
n
*

t
t
i
r
t

b
i
t

n
i
p

I
N
v
r
t
-
A
G

■
1
0
J
B
6

:
l
n
v
c
r
«

.
l
O
e
o
f
U
g

(
l
o
g
g
l
e
O

D
y

A
t
s
r

F
I
L
F
L
G

•
S
0
J
B
7

.
f
i
l
l

F
l
l
^

F
o
r

a
r
i
a

S
C
R
J
L
G

-
1
0
I
B
B

;
S
l
t

IF
s
c
r
o
l
l

o
c
c
u
n
c

S
i
l
l
L
O
K

-
S
I
.
'
B
t

i
S
h
l
f
t

l
o
c
k

B
O
I
S
C
R

•
S
O
?
B
I

j
B
o
i
i
o
n

a
l

t
c
r
n
n
:
H

N
o
r
n
.

4
S
5
I
1
1
.

u
?
C
0

o
j
c
i

0
!
C
I

0
Z
C
3

0
Z
C
4

0
?
C
5

a
i
c
t

o
z
c
j

o
z
c
t

P
C
O
L
R
O

■

P
L
0
L
H
1

■

P
C
O
L
R
J

■

P
C
O
L
R
3

•

C
D
L
O
R
O

■

C
O
L
O
R

1
■

C
O
L
O
R
?

■

C
O
L
O
R
3

■

C
O
L
0
R
4

■

>
0
2
C
9

s
o
?
c
i

1
O
*
«

S
0
Z
C
3

S
0
Z
C
4

1
0
2
C
S

i
O
J
C
f
l

i
o
;
c
?

S
0
3
C
B

;
P
O

C
O
L
O
R

:
P
1

C
O
L
O
R

;
P
?

C
O
L
O
R

;
P
3

C
O
L
O
R

:
C
O
L
O
R

0

|
C
O
L
O
«

I

:
C
O
L
O
R

I

:
C
O
I
O
R

]

;
C
O
I
O
R

4

G
L
M
A
L

V
A
R
I
A
B
L
E
S

0
Z
E
4

U
Z
E
b

0
U
J

D
Z
E
A

D
2
F
0

0
!
F
1

0
Z
F
3

0
Z
F
4

O
Z
F
O

O
!
H

O
Z
F
C

O
Z
F
E

o
z
r

f

R
A
M
S
I
Z

M
E
M
1
0
P

M
E
M
L
O

O
U
S
1
A
T

C
R
5
I
N
H

K
E
Y
D
E
L

C
H
A
C
T

C
H
B
A
S

F
I
L
M
T

A
T
A
C
H
P

C
N

S
0
2
E
4

S
O
J
E
b

i
o
n
;

i
o
;
e
a

S
O
Z
F
O

S
0
Z
F
1

S
D
i
F
3

S
0
2
F
4

•
S
O
Z
F
D

S
O
J
F
B

S
O
Z
F
C

S
O
Z
F
E

f
s
o
t

i
h
r
e
a

"
*
N

;
H
A
M

S
l
/
b

(
H
I

H
Y
I
I

O
N
L
Y
)

M
O
P

0
1

A
«
A
!
I
A
f
l
l
F

U
S
E
R

W
F
M
O
R
Y

,
I
H
1
I
H
I
M

H
I

A
V
A
I
I
A
B
1
I

II
SI

II
M
I
H
O
R
I

i
S
T
A
I
U
S

B
U
F
F
E
R

;
C
U
S
5
O
1

I
N
H
I
B
I
T

[
C

C
U
R
S
O
R

O
N
)

;
C
M
A
C
!
l

R
E
G
I
S
T
E
R

H
A
M

:
C
H
B
A
S

B
F
G
1
S
I
E
R

H
A
M

;
H
I
C
-
H
I

I
I
L
I

D
A
F
A

(
D
R
A
W
]

:
O
I
S
P
1
A
Y

F
L
A
H
:

D
I
S
P
L
A
Y
S

C
N
I
L
S

I
F

N
O
N

Z
E
R
O
;

I
I

0
3
0
3

1
v
e
m D
B
E
B

D
9
A
A

:
O
e
i
i
^
e

c
o
n
t
r
o
l

b
l
o
c
k
l

i
1
S
I
O
)

O
C
B

■
1
0
3
0
0

;
0
a
»
1
c
e

c
o
n
t
r
o
l

b
l
o
c
t

D
D
E
V
I
C

•
1
0
3
0
0

;
P
e
r
i
p
h
i
-
f
i
l

U
n
l
i

1
b
u
t

I
.
D
.

n
u
n
s
a
r

D
U
H
I
T

-
1
0
3
0
1

;
U
r
m

n
u
n
t
i
t
r

d
C
O
m
n
d

■
1
1
3
O
J

,
H
u
:

c
o
n
n
a
n
i
)

D
S
T
A
T
S

■
1
D
3
O
3

.
O
f
f
.
n
j
n
d

T
y
^
t
V
i
t
a
t
u
s

r
o
t
u
r
n

O
f
l
U
F
L
O

-
1
0
)
0
4

l
O
o
t
j

t
u
t
C
i
p
o
l
n
K

l
o
«

D
B
U
F
H
1

-
1
D
3
0
B

O
t
I
M
L
O

•
S
0
1
0
S

i
D
a
v
i
c
t
t
l
n
a

o
u
t

in
i
s
e
c
o
n
d

u
n
i
t
)

Df
t
Y'
T
LO

-
1
0
3
0
S

i
f
J
u
n
b
^
r
O
f

t
i
y
t
v
s

t
o

b
a

t
r
a
'
i
f
a
r
o
t
j

l
o
v

f
t
y
t
t

F
I
B
Y
t
H
I

■
1
0
3
0
9

D
A
U
K
1

-
1
0
3
0
A

;
C
n
r
n
i
m
i
l

A
u
i

b
y
l
a

1

D
A
U
X
Z

•
1
0
3
0
S

i
o
c
a

■
s
o
n
o

I
C
I
I
I
D

■
1
9
3
4
0

l
l
l
f
i
n
d
l
a
r

I
n
O
a
i

n
n
n
l
j
n
r

(
I
f

■
I
O
C
S

f
r
*
(
)

I
C
D
N
O

-
1
0
J
4
1

;
O
B
»
t
c
e

n
u
n
t
i
i
r

(
<
l
r
W
«

n
w
t
i
a
r
)

I
C
C
O
M

•
%
a
i
i
!

;
C
o
n
«
i
q
n
o

c
d
O
b

I
C
S
F
A

-
1
0
3
4
3

:
S
U
t
u
l

o
f

l
o
i
t

I
O
C
B

n
c
t
l
o
n

I
C
O
A
L

m
1
0
3
4
4

;
U
u
f
F
t
f
r

t
O
Q
t
Q
i
t

l
a
w

b
y
t
B

I
C
B
A
H

■
1
0
3
4
6

n
:
P
T
L

-
1
0
3
4
G

[
P
u
t

b
y
t
a

r
o
u
t
l
n
a

a
d
d
r
p
s
i

-
1

I
C
P
T
H

■
1
0
3
4
7

I
C
B
L
L

-
5
H
3
4
8

;
0
u
(
l
a
r

l
e
n
g
t
h

t
o
n

b
y
l
a

I
I
.
B
I
h
l

-
S
0
3
4
9

1
C
A
X
!

•
S
0
3
4
B

1
C
S
P
R

•
S
0
1
4
C

;
f
u
u
f

s
p
f
f
*

a
j
t
e
t

P
R
N
3
U
F

•
1
O
3
C
0

^
P
r
i
n
t
e
r

b
u
f
F
e
r

(
1
0

C
y
t
e
i
)

:
(
)
1

s
p
a
-
e

D
y
t
a
t
)

U
S
A
R
E
A

*
1
0
4
3
0

;
C
0
4
S
0

t
h
r
u

0
5
F
f

f
o
r

t
h
e

u
s
a
r
l

;
I
L
O
A
T
I
N
S

P
O
I
N
T

R
O
M

H
O
U
I
I
K
E
S

I
F

C
A
R
R
Y

I
S

U
S
E
D

I
H
E
N

C
A
R
A
r

C
L
E
A
R

-
>

N
O

!■
-.

C
A
R
R
Y

S
E
T

I
O
8
0
0

[
A
S
C
I
I

-
>

F
L
O
A
T
I
N
G

P
O
I
N
T

(
F
P
)

I
N
B
U
f
F

-
C
1
I

-
>

F
R
O
.

C
I
I
,

C
A
R
R
Y

I
n
B
F
B

:
F
P

-
»

A
S
C
I
I

F
R
O

-
.

T
O
f
l
.
F
O
O
-
l
.

C
A
f
l
R
Y

S
U
9
A
A

[
I
N
T
E
G
E
R

■
>

F
P

~ .. ,. 
o 
u 

. 
: 

- ".: i ~ -

; , 

;; 

• 

0 _ ..... 0 _ .. ....... "'''' .. 
.. ~~~~~~~ ~~ 

uo ... _ 

- .... ~ ~~~~ 

r 

• 

> 

! 

. 
: 

" _"" Q ... u~ _ 

---------"'''''''''' ......... ''' .. "" 0 .... .,0 .. 0 -_ ................. .. 

<> <>OC04> .... ~_ ..... 

~~::8:;E::;;;:; 
=:;:;:;;;::::;:;;:::;:;.~:::;:; 

I 

. 

! ~ Ii 

"' .......... .. u , 
~ ~~~~~~~~ ~~ ~~~~> 
~c=~~mm~ .. ~.. .. z a _ _ 

!~~~ ~ ~~~~~~ .. -.. ... .... ...... ...... -.. -...... - ~~~~! 

. 
.. ~ ! 

0 0 _ "'''''' "'..,_ ...... < .. u ......... .... .......... ... .. .... ... .., ............................ .,,..,.. 
OOOOOOOOOC-O"''''a -- ..... _--_ .. __ ..... ... 

" 
.. !'iii 

~m 
:' c! 

~~~ ~~; 

= 

-........ ""-.. ., ........ .. 
ggggggg 



o>

■ II-

^^^^»

- o - -^

: .- :

~ 
----~~ ~ ~§ 

<0 

f ..... - ~ 

"'"~~ .... ··::3 3 

= 
• 

• 8 

, 
... -... -_ ... _ ........ .. __ ... ::>0 

~:i~:i ; e~ 

:l~~~gg~;~ 

! :~~~.~~~~~ I 

g ..... 
~;; 

i~~ 

~ .. o _ ~ ..... "' ~ _ _ _ _ ~..,.., N .. N _ 
0", ...... 00" .. " 
OOQoOOOOOo 

.J .... 

..... ... ... ... :0:0 ....... 

.-

........................................ 

......................... ..... ......... ...... ... ................ ......................... 

" .,,"' "" '" "" ---------- ... -- .... -­.................... ................... , .. ,' , ., ............ " .. 

0 _ ..... .. ..... _ .. . . . . . . . . . 
g::::::;:;::; 
22f2f2fff2 

0 _ .... ... .... ,.. ... ... ,..- -...... -.................... 
~n~~~::::~:;:~ 

O_ ... ~ .. ... CO_ -... -----­... .-;"' ... .. ......... 
0000000 

~ 
~ ~ :::=:==::=:!~= := 

~ 

::!~:: :::~ ;;;:;: 
;::~~~~::;~c: 

~~ ::.= 
~ ~~ 

... ...... '" 
"""''''''' 

gggg 



S
e
p
t
e
m
b
e
r
,

1
9
8
1
.
I
s
s
u
e
1
6

C
O
M
P
U
T
E
!

9
2
.
9
3

D
D
O
!

n
o
o
a

D
O
0
4

o
o
o
i

n
o
n
e

D
O
O
I

n
o
o
e

D
0
0
3

[
>
3
0
«

□
D
O
B

D
O
O
C

n
o
o
n

d
o
a
t

d
o
o
f

D
Q
1
0

n
o
i
l

f
l
O
l
i

0
0
1
3

0
0
1
4

n
a
n

0
0
1
6

D
O
W

D
O
I
B

D
O
1
9

1)
0
1
A

D
O
I
S

D
0
1
C

D
O
1
0

n
o
i
t

D
D
1
F

d
o
o
o

•■
I0
B2

0
0
0
3

"
C
O
*

i
i
o
o
s

;>
:■
:&

D
0
0
7

n
o
o
s

D
a
a
o

D
O
O
A

d
o
a
s

D
O
D
C

d
o
o
n

D
O

Of
.

D
O
O
F

0
0
1
0

D
o
n

o
o
u

D
0
1
3

D
O
H

0
4
0
0

□
«
o
o

0
4
0
1

0
4
0
2

(
1
4
0
9

0
4
O
A

P
4
0
S

D
4
0
C

D
4
0
0

D
4
0
E

[
s
r
i
v
n
v
] D
I
O
f

D
4
0
f

I
I
P
O
S
M
I

I
I
P
O
S
H
?

I
I
P
0
S
H
3

S
I
I
E
P
O

S
l
i
E
P
l

s
i
/
e
p
;

S
I
/
E
P
J

f
i
!
U
f
P
O

G
R
A
I
M

C
O
L
P
H
O

C
f
l
L
P
M
!

c
m
p
m
;

C
0
I
P
H
3

c
u
i
.
p
f
o

C
O
L
P
H

c
o
t
p
r
z

C
0
1
.
P
F
3

C
Q
L
B
K

C
M
O
S

V
E
I
N
A
V

M
I
I
A
C
t
l

H
l
t
l
'
l
R

t
O
N
S
O
l

M
O
P
I

M
!
P
F

M
J
P
I

P
O
P
!

P
1
P
F

P
!
P
F

p
j
p
f

M
O
P
L

H
1
P
L

H
I
P
L

H
J
P
L

P
O
P
L

C
1
P
L

p
i
n
.

P
3
P
I

C
I
I
A
H
C
T
L

-

1)
1
I
S
I
I

•

D
L
I
S
T
H

•

H
S
C
H
O
L

■

v
s
c
h
o
l

-

P
M
B
A
S
t

-

C
U
B
A
S
E

■

W
S
Y
N
C

V
C
O
J
N
T

•

P
F
.
H
H

P
I
H
U

H
M
I
E
N

-

N
M
l
R
f
S

■

N
K
I
S
T

C
I
I
A
'
I

c
r
i
A
'
3

C
I
I
A
-
4

C
H
A
'
i

C
U
A
-
B

C
1
I
A
H

C
l
l
A
-
»

C
I
I
4
-
9

C
I
I
A
-
1
0

C
M
A
-
1
1

C
H
A
M
!

C
T
I
A
-
1
3

C
U
A
-
1
4

C
I
I
A
-
1
6

c
r
i
A
'
i
s

C
T
I
A
M
9

;
C
T
C
.
K

T
I
I
A
»
2
1

C
r
I
A
'
2
3

m
i
n
e

m
i
n
e

A
u
r
i
c

«
h
i

i
t

N
T
1
C

H
T
1
C

N
T
1
C

N
f
!
C

N
T
!
C

0
0
0
0

0
0
1
0

o
o
?
a

0
0
1
0

0
0
4
0

o
o
s
o

o
o
e
o

0
0
7
0

0
0
8
0

o
o
o
i

o
O
"
t
1
t

0
0
4
1

B
i
t

v
i
r
r
t
i
c
l
a

D
L
B
L
1

O
l
.
B
L
?

D
L
B
L
J

0
1
B
L
4

•

D
L
B
L
5

U
I
B
L
6

d
i
b
l
;

II
I
B
l
8

1)
1
(
N
T

1
0

I
B

3
0

4
0

S
O

e
o

1
0

8
0

D
L
J
M
P

-
J
l

O
I
J
V
B

-
H
I

B
l
a
n
k

W
I
T
H

A
I
1
P
.
A
C
T

l
U
B
N

O
f
f

S
P
E
A

.
I
R
I
M
-
-
.
S
T
B
I
G
1

;
t
I
C
.

,
D
M
A
C
T
L
<
-
-
S
O
M
C
T
L

O
N

O
P
E
N

S
:

O
R

,
C
M
»
C
I
L
<
—
C
H
A
C
F

0
*

O
P
E
!

:
O
I
I
S
r
i
.
*
—
5
I
1
L
S
T
L

O
N

O
P
f
N

^
D
L
1
5
r
i
U
-
-
S
D
L
S
I
H

O
H

O
P
E
N

S
:

O
B

:
C
H
B
A
S
E
<
-
-
f
H
B
A
S

'^
N
O
P
I
N

S
:

O
R

;
M
M
[
[
l
t
<
—
4
0

P
O
W
E
R

O
K

A
N
O

o
f
f
i
c
i
a
l

t
c
a
l
t
a
n

Ii
is

r
a
i
t

o
r

t
h
i
s
W

(
C
)
1
9
8
1

J
o
h
n

H
.

P
a
i
e
.
i
c
n

1
O
8
E

0
0

0
1

F
F

1
0
0
0

m
o
o

D
H
G

,
'
O
R
S

l
U
B
d
t
t
O
l

co
pi
es

ol
'l
i

Cy
p
r
t
u
l
n
g

OP
II
ON

p
1
cl
yy

.
\I

\i
t

A
C
t
i
r
l

a
l
i
i

r
o
t

|i
t
w
i
c
t

An
il

y
o
u

s
l
i
o
u
t
J
p
r
«
l

I
I
I
]

1
r
u
c
o
r
O

.
m
i
l

t
h
e
n
n
H
U
H
N

L
g

n
j
l
a

a
c
o
p
y
.

A
f
t
«
r
o
m

c
o
p
y

I
I

n
n
i
t
i

l
h
a

g
i
i
n
o

I
t
i
r
t
I

a
l
l

o
v
t
r

n
g
j
t
f
l
.

1
0
0
0

0
0

1
D
0
1

0
9

i
n
n
?

0
0

1
0

1
0
0
4

o
e

i
n

1
0
0
6

1
8

1
0
0
!

6
0

I
h
l
s

it
t
h
e

B
o
o
t

t
u
n
e

h
g
j
O
a
r

t
a
b
h

B
Y
I
E

0
i
l
r
a
U
U
I
O
J
i
a
l

.
B
Y
I
C

P
N
D
-
P
S
T
'
t
!
7
/
n
s

;
i

o
f

!
2
B

b
y
L
s

b
l
o
c
t
i

I
n
p
r
o
g
n
m

.
A
D
D
A

P
5
T

i
S
t
a
r
t

o
f

p
l
a
c
e

t
o

l
o
a
d

p
r
o
g
r
a
n

.
A
D
D
A

P
I
N
I
T

;
C
I
s
c
e

t
o

j
u
m
p

n
t
t
t
r

I
s
n
U
n
g

t
p
l
o
g
r
a
n

!
E
N
!
B
»

P
0
1
M
I

f
O
H

H
J
L
T
I
-
S
1
A
G
E

B
O
O
T

P
f
l
O
C
E
S
S
.

;
£
N
r
»
¥
p
o
m
r

f
o
b

f
i
r
s
t

t
i
m
e

i
«
m
«
i
i
:
A
n
o
p
t

l
O
O
S

A
3

3
C

P
l
N
I
t
.

L
D
A

»
1
3
C

1
O
O
A

S
O

0
2

0
1

S
t
A

F
A
C
I
L

l
l
u
r
n

o
f
f

c
a
u
e
l
a

n
o

1
0
0
D

A
S

1
6

l
O
O
f

t
i

O
A

1
0
1
1

A
t

1
0

1
0
1
3

S
!

O
B

1
0
1
5

0
0

1
U
1
B

41
.

4
f

I
!

L
t
u

J
B
i
s
m
u
s

3
T
A

D
O
S
V
C
C

L
D
A

f
A
E
S
T
R
T
-

S
I
A

D
O
S
V
E
C
'
l

M
S

1
0
3
1

O
C

1
C

J
C

X
W
i

I
t

f
t

1
0
'
i
A

b
o

c
o

e
o

1
0
9
3

3
0

3
(

K

1
D
A
0

I
t

I
t

!
"
»
?

0
0

I
t

I
S

l
H
A
b

U
U

3
C

1
0
1
8

n
t
t

;
j/

0
0
B
0

0
0
B
1

0
0
B
7

0
O
B
3

0
O
B
4

O
O
B
S

H
D
X

M
Y

D
S
E
C

J
I
F
F

S
T
O
P

J
B
1

I
D
!

I
B
3

S
B
5

C
o
u
n
L
e
r

o
f

D
i
s
p
l
a
y

1
1
s
t

t
n
t
t

l
i
s
i
l
o

1
v
e
l
o
c
i
t
y

1
s
i
i
l
a

V
p
o
s
i
t

i
o
n

(
Z
e

"
t
h
e

i
c
r
o
e
n
.
]

o
d

6
0

l
o
r

j
i
f
f
,

l
o

1
O
A
A

1
3
A
O

1
0
B
O

H
a
u

f
j
o
l
e
i

H
O
L
l
S
f

--
H
y

d
i
s
p
l
a
y

H
i
t
.
C
o
n
i
l
i
t
l

o
f

t
h
B

a
t
n
l
i
r
a
-

B
»
»

l
i
n
e
s

o
f
U
*
l

(
I
h
e

t
c
o
r
t

a
n
d

c
o
p
y
r
i
g
n
t

1
1
*
*
]

l
o
B
I

0
0

0
0

I
F

1
O
B
5

0
4

4
F

7
9

1
O
B
8

0
9

O
F

D
c
t
u
r
i
n
g

a
t

t
h
«

s
t
a
r
t

o
f

c
h

p
i
t
r

1
0
1
9

i
o
i
c

n
1
0
1
D

t
a
t
a
o
*

1
1
n
a
i

i
o
h

1
4
1
1

r
u
c
U
o
n

I
s

i
n
t
e
r
p
r
o
t
o
d
.

1
0
!
S

1
0
1
9

S.
lr
t.

a
i

O
L
J
W
P

b
u
t

i
l
l
!

h
a
l
t
i

A
1
T
I
I
C

1
O
2
B

I
0
2
D

B
I
T
E

B
I
T
E

(
D
D
K

9
V
I
E

B
V
T
t

I
I
I
!

i
r
i
E

a
v
i
s

E
Y
I
E

B
Y
T
E

S
Y
T
E

^
L
B
I
B

O
L
L
D
H

S
C
O
H
L
K

O
L
B
L
D
'

U
L
B
L
i
l

0
1
H
I
R
'

D
I
B
L
B
-

D
L
B
L
S
-

D
L
B
L
8
'

D
I
D
L
O
-

n
i
H
i

(1
*

O
L
B
I
S

I
L
P
F
I

O
'
.
T
M
f

D
l
I
N
T

r
i
i
N
i

D
L
i
n
r

D
L
1
N
T

O
L
I
N
T

D
L
I
N
T

D
L
1
H
T

O
L
B
l

D
I
B
l

D
L
B
l

O
L
B
l

D
I
B
L

D
L
B
t

D
L
B
l

D
L
B
L

D
I
B
L

1
,
1

1
.
4

S
.
9

'
.
a

9
.
1
0

1
1
,
1
1

1
3
,
1
4

1
5
,
1
6

1
0
B
A

0
0

0
0

0
1

1
0
B
O

0
0

3
F

7
F

1
O
C
0

I
B

D
O

T
A
B
:

.
d
Y
l
E

0
.
1
.
J
S
S
.
0

I
I
H
I
A
B
:

.
B
Y
I
E

0
.
3
.
1
1
.
S
C
.
I
l
t
,
S
j
r
.
S
/
t
.
t
F
f

.
B
Y
T
E

0
,
K
0
.
t
f
,
O
.
M
D
.
I
J
I
.
S
3
C
.
I
J
F
,
J
f
f

.
b
y
t
e

o
.
s
i
a
.
s
i
»
.
s
i
»
,
i
i
»
,
S
3
C
,
i
i
£
.
j
F
r

n
u
5
t

t
o

c
l
a
n
v

o
r
i
l
n

o
i
l

s
o
r
t
s

f
l
y
i
n
g

l
e
f
t
.

I
0
L
:

.
B
Y
T
E

O
.
0
.
S
F
a
.
I
2
O
,
S
F
2
.
i
9
E
.
i
g
0
.
j
r
0

h
e
l
i
c
e
p
t
o
r

f
1
>
i
n
g

r
i
g
h
t

.
s
y
i
e

o
.
o
.
i
i
f
.
'
.
n
r
.
s
f
9
.
3
.
s
r

i
l
r
p
l
a
n
e

f
l
y
i
r
g

l
e
f
t
.

.
B
Y
I
E

0
.
0
.
1
,
S
O
O
.
S
3
F
.
i
»
.
i
l
f
l
.
O

'" 5 .. ,. 
o 
o 

gg 

N ... .. ","_.., '" . ....... .., ......... .. .. 
SSSSSSSS u 

-, 

= i 

• 

... .. ... O_.,<I' .. .,uO ... ~ -------------ggggggggggggg 

.­.. 

i : 
F 

... t...: . 

. ; 

ii 

m 
~~~ , . 

~ ; .: ~ 
: ~!.t 

g~~~~:~:g~:~g~~~ = ~=~ 
gggggggggggggggggggg 

. • 

;;6 co c> C> 

< , 

. -, 
" . g .. :; ~ 1': 

- - ! 

Hum: 

. 
• 

-, . 

"' co .... ., ..... .. .. 

~~~.~~.~~.~ 

. 
, . 
~ • 0 

m: 
- ~;~ 

~~~ ~ 
g~~ 

. 
~!i~~~~! .l!:.! .... 

<>0 ...... "'0 
.. ;;;~::::.::: !:;;; .. ;;; .. 

= : 



U
a
t
a

0
0
4
0

F
r
o
n

n
e
n

D
C
i
d

0
0
1
0

d
r
y

r
e
f
e
x
e

D
L
L
Q
M

n
e
e
d

b
y

t
h

D
L
V
S
C
R

■

D
L
I
I
S
C
F
1

■

0
0
0
F

d
o
h
e

G
O
O
D

n
o
o
c

0
0
0
0

0
0
0
*

0
0
0
9

0
0
0
9

n
i
p
n
s

n
t
P
F
K

0
L
P
F
1
3

D
L
P
h
l
J

P
L
P
F
1
1

n
i
.
P
F
i
o

0
L
P
F
9

D
i
.
p
r
a

0
0
0
1

0
0
0
6

0
0
0
S

N
I
T
]

N
i
l
]

0
0
0
0

0
0
1
0

o
o
i
o

0
0
3
0

0
0
4
0

0
0
5
0

0
0
6
0

0
0
/
0

0
0
8
0

0
0
9
0

0
0
A
0

O
D
B
O

0
0
C
O

0
0
0
0

0
0
0
3

0
0
0
4

9
0
0
1

O
0
0
1

0
0
3
0

0
0
3
A

o
o
s
a

o
i
.
p
f
;

D
L
P
F
f
l

U
L
P
F
S

0
L
P
F
4

D
L
P
F
3

D
L
P
F
2

F
e
l
l
?

A
n
t
i
c

c
h
l
o

l
o

s
t
a
r
t

r
e
l
r

(
s
a
r
i

o
F
)

e
n
a
b
l
e
s

s
u
a
b
l
e

h
o
r
i
z
o
n
t
a
l

1
7
1

d
o
t
s

2
c
a
l
l

l
i
n
g

1
0
J
F

1
0
3
1

1
0
3
3

.
B
Y
T
E

.
B
Y
I
E

.
B
Y
I
E

.
B
Y
I
E

.
A
O
D
1

B
I
8
L
B
*

D
L
8
L
8
*

D
L
B
L
f
l
-

n
L
J
V
B

H
D
L
I
S
T

D
l

1)
1

I
N
T

I
N
T

D
L
1
N
T

.
D
L
B
L
B

.
D
I
B
L
B

.
D
L
B
L
>

I
O
C
?

I
O
C
S

l
o
c
a

a
1
6

4
3

!
3

T
M
S
G
i
.
A
S
C
I

I
"
{
C
)
1
9
8
1
J

M
P
A
L
E
V
1
C
H
"

;
H
o
r

r
1
b
i
a
t
u
g
s

v
t
l
H
n
f
o
t
t
.

li
l«

C
g
d
4

B
3
1

3
5

3
9

E
3
1

1
0

4
A

1
0
4
7

1
0
4
A

1
6

(
h
a
i
r
,

4
c
u
l
o
r

c
h
a

1
0

(
l
e
.
l

p
r
o
c
e
s
s
i
n
g
)

8
(
N
o
r
m
a
l

l
e
i
l

m
o
d
e
]

f
l
e
n
o
l
e
d

O
j

P
M

p
r
e
f
i

0
0
2
4

0
0
0
0

0
1
8
0

0
2
0
0

0
2
8
0

O
3
O
0

0
3
8
0

0
3
0
0

0
4
0
0

0
6
0
0

0
6
0
0

0
7
0
0

P
M
L
F

P
M
S
F

P
M
D
M

P
M
D
P
O

P
M
D
P
I

P
M
D
P
2

P
M
D
P
3

P
M
S
M

P
M
S
P
O

P
M
S
P
1

P
M
S
P
?

P
M
S
P
3

1
2
4

S
O
D

s
l
a
o

S
;
o
o

I
2
B
0

i
:
o
o

(
i
n
n

!
*
W
i
O
M

2
"
P
W
O
P
0

2
-
P
M
U
P
1

2
-
P
H
D
P
2

2
-
P
M
D
P
3

;
l
e
f
t

s

i
F
H
g
l
i
t

i
M

i
s

s
1
1

.
P
l
a
y
a
r

.
P
l
.
i
y
a
r

.
P
l
a
y
e
r

:
P
1
a
y
f
t
r

;
M
i
s
s
i
l

.
P
I
A
"
t
r

i
d
s

o
f

s
i
t
l
e

o

s
o
l
f
s

0 1 2 1

0
C
l
!
i

0 1 ! 3

s
c
r
e
e
n

F
ic

'r
Mn

e
t

f
a
r

f
l
o
u
b
l

et
ro

r
Jd
"*
9l

1
0
4
C

8
0

B
O

1
O
4
F

M
M

i
o
s
j

a
s

s
e

1
0
S
5

9
8

C
I

C
o
l
o
r
s
,

f
t
n
o
t
e
d

b
y

C
L

C
L
Q
B
E
*

C
L
U
O
L
D

C
i
.
O
B
i
l
G

C
l
F
l
E
O

C
1
P
I
I
1
K

C
L
P
U
R
P

C
l
.
P
J
B
B

C
L
P
B
L
J

C
L
B
L
U
E

C
L
I
B
L
J

c
l
i
j
u
q

C
U
i
B
L
J

C
L
S
R
t
N

C
i
-
V
G
U
F
I

C
I
.
O
G
f
l
N

e
n

i
o
n

S
W
S
I
H
T

5
W
S
E
L

S
W
O
P
T

J
V
B

J
Y
L

J
Y
B

J
Y
F

0 t
i
o

1
)
0

!
3
0

S
4
0

S
5
0

1
6
0

1
7
0

j
a
o

1
9
0

i
A
O

S
a
o

i
c
o

S
D
O

H
O

S
F
O

B
i
t

M
a
s
k
s

f
o

i
l i
t

S
4

I 1 1
m

;
s
|
r
o
y

-
:
o
r
a
n
q
a

v
r
o
d
-
o
r

i
p
u
r
p
l
e

i
'
l
b
l
u
e

1

■/
";

\l
ig

h[

;
D
r
e
e
n

;
(
j
r
e
o
n

;
y
e
t
1
0
.

i
l
l
g
h
l

r
c
o
n
s
o
l
a

s

i
S
t
a
r
t

i
S
u
l
e
c
t

:
O
p
l
(
o
n

.
R
i
g
h
t

iL
ef
t

;
B
a
c
f
c

.
p
D
r
i
.
A
r

a
n
^
e

o
l
u

t
>
l
u
«

1
s
e

b
l
u
e

1
g
r
e

q
t
e

■
i
t
c

;
P
O
B
T
A
—
>
S
T
I
C
K
0
.
1

X
-
Y

C
O
N
I
B
O
L
L
t

P
O
R
I
B

P
A
C
T
L

P
I
A

P
I
A

P
I
A

t-
1

•
2

►
3

:
P
O
8
T
B
-

:
N
O
N
E

:
F
I
D
N
E

-
>
S
T
I
C
M
.
3

P
A
C
T
L
<

_
P
B
C
T
L
<

-
-
3
C

-
-
3
C

[1 n

1
0
6
0

0
1

1
0
7
0

M

1
0
7
3

F
E

1
U
J
S

F
E

1
0
7
8

0
1

0
1

1
0
7
S

0
4

0
5

1
0
J
E

0
7

0
9

1
0
8
1

O
A

O
B

:
A
s
c
t
i

C
o
l
o
n

.
E
n
d

o
f

f
t
u
c
o
r

S
F
3
8
5

:
«
—

L
d

b
y
t
e

;
Y
—

H
i

b
y
t
e

:
u
f

l
l
n
s

1
0
8
3

0
0

1
0
8
6

0
1

1
0
S
9

0
0

1
0
S
C

0
1

S
y
s
t
e
m

V
B
L
A
J
1
-
;

e
i
l
l

r
o
u
l
l
n
a

a
g
e

l
o

s
o
m
e
t
h
i
n
g

e
l
s
e
l

a
r
e

t
b
y
t

i
n
s
t
a

'.
I
t

a
l
l

e
a

e
i

n
:
e

t
u
r

1
1

b
y
t
e

c
h

[
M
s
p
i

n
t
h
e

t
o

.
t
n
o

l
o

n
C
L
B
L
L
C

a
y

&
!

(1

1
0 1

e
.

o
f

t
h

n
g
.

I
S
l

a
n

t
h

s
i

t
h

i
n
l
'
.
-
r

3
S
O

F

e
s
l
y

e
C
D
n
f
l

a
t

t
h
a
i

r
u
p
t
.

o
r
i
h
.

s

I
s

b
l
u
:

C
L
1
8
L
1
J
.

t
f
t
r
r
u

h
y
l
o

t
D
L
1

T
C
O
L

p
t u

B

n ; t

h
a
n

e
a

(
5

a
b
l

d
l
o
r
.

c
h

t
h
e

1
O
C
A

m
e
n

i
«
o
o

I
D

7
E

a
n

T
C
O
I
.
B

-
t
a
b
l
e

o
f

c
o
l
o
r
s

T
n
o

I
k
y

s
t
a
r
t
s

o
n
!

E
l
f

t
i
l
e
o
a
c
t
r
o
u
n
d

t
u
r
n
s

g
r
s

t
h
a

T
C
O
L
B
;

.
B
Y
T
E

C
L
B
L
J
r
.
C
L
L
B
H
J
.
C
L
B
L
I
J
[
.
'
Z

.
B
Y
T
E

C
L
L
B
I
.
U
-
!
.
C
L
B
L
U
F
.
;
,
C
L
L
8
L
J
-
4

B
Y
I
E

C
L
B
L
J
F
.
-
u
.
C
l
l
f
l
L
J
-
6
.
C
l
B
L
U
E
-
8

.
B
Y
I
E

C
L
L
B
L
U
'
a
.
C
L
G
O
E
N
-
8

1
C
0
L
P

-
C
O
L
O
R

P
i

J\
Y!

II
Z
F
H
O

t
h
e

g
u
n

o
n
m
e

g
r
o
u
n
d

r
c
o
i
P
:

.
b
y
t
e

c
i
.
r
;
i
i
r
v
+
8
.
c
L
G
o
t
o
»
*

■

.
B
Y
I
E

CI
l
l
i
l
N
W
.
C
L
H
E
O
-
a

,
B
Y
(
E

C
I
P
I
N
K
h
f
l
.
C
L
P
U
R
P
-
a

.
W
\

-
-

P
l
a
y
e
r
s

X
p
o
s
i
t
i
o
n

I
h
t

j
u
n

i'
.

a
l
w
a
y
s

s
t
u
c
k

I
t

1
3
)
.

B
U
H

s
n
t
s

[l
ie

I
p
o
s
i
t
i
o
n

t
o

i
a
f
d
"
-
t
o
-
H
i
l
l

tt
i

p
l
a
n
e

a
n
d

g
v
l

i
t

a
l
t

t
h
e

s
c
r
e
e
n
.

.

O
.
I
.
J
.
3
.
4
,
5
,
6
.
7
.
8
.
1
2
4
.
1
2
4

;
T
O
I

-
-

P
l
a
y
e
r
-
J

y

F
h
e

g
u
n

i
s

a
l
»
a

-,
t
o

e
i
t
n
e
r

s
i
d
e
.

1
,
Z
&
5
.
?
5
4
.
!
5
3

.
B
Y
I
E

2
5
4
.
0
.
0

I
V
A
L

-
-

P
L
A
Y
E
R
'
S

P
O
I
N
T
-
V
A
L
U
E

S
e
t

B
y

D
P
L
A
N
E

U
s
e
O

b
y

01
.1
11

T
V
A
L
:

.
B
Y
I
E

l
,
!
,
3
,
4
.
5
.
G
.
7
.
8
.
9
.
1
0
.
1
1

I
w
l
O

-
-
m
o
t
h

o
r

t
h
e

p
l
a
y
e
r

0
-
-

n
o
r
m
a
l

(
U
d

Gf
l.

0
c
h
a
r
a
c
t
e
r
s
)

n
i
d
d

1
-
-

d
o
u
B
l
B

(
f
o
u
r

C
r
.

0
c
h
a
r
a
c
t
B
r
i
]

-
i
f
l
e

,
B
Y
I
[

0
.
1
.
0
.
1
,
0
,
1
.
0
.
1
.
0
.
1
.
1

T
h
a
t
'
s

t
h
e

e
n
d

o
f

t
h
e

t
a
b
l
e
s

u
s
e
d

o
y

t
h
a
D
L
1
H

1
0
D
?

1
0
0
5

1
0
0
6

l
o
n
g

1
0
D
A

1
0
D
O

1
!
!
K

1
O
E
1

1
O
E
2

1
O
E
5

I
0
E
6

1
O
E
9

0
1

o
a

F
F

0
0

0
1 1
1

r
e

1
0

0
}

2
0

F
D

2
0

0
9

0
5

O
A

D
A

1
3

I
S

o
c

o
o

0
1

- 0
0

H
O

Q
C
D

A
O

B
O

O
E
F

E
»

O
F
O

B
U

K
1
0

0
F
3

8
0

O
A

D
4

1
0
4

1
0
7

1
0
*

1
0
D

1
0
E

1
1
1
0

1
1
2

,
8
'
T
E

O
.
O
.
J
8
0
.
S
B
O
.
S
F
C
.
S
F
E
.
J
1
B
.

s
a
u
c
e
r

f
l
y
i
n
g

l
e
f
t
,

r
i
g
h
t
,

li
e

.
B
I
T
E

0
,
S
i
a
,
J
Z
4
.
J
7
t
:
.
J
a
i
.
S
7
E
.
0
.
0

T
P
L
A
N
E

D
)
i
.

V
A
L
.

W
I
D
.

P
A
T

t
a
b
l
e

I
P
L
A
N
E

l
i

d
t
a
n
T
e

u
s
e
a

b
y

D
P
L
A
N
E

t
o

c
r
e
a
t
e

p
l
a
n
e
s
.

W
h
a
t

D
P
L
A
N
E

d
o
e
s

IS
p
i
c
k

a
r
a
n
d
o
n

n
u
n
b
e
r

b
e
t
w
e
e
n

j
e
r
o

a
n
d

f
i
v
e

a
n
d

u
s
e

t
h
a
t

n
u
m
b
u
r

t
o

f
i
l
l

i
n

t
h
a

F
O
i
.

F
V
A
L
,

T
V
J
I
D

a
n
d

p
l
a
y
e
r

r
e
r
a

s
l
o
t
s

l
o
r

t
h
a
t

k
i
n
d

o
F

p
l
a
n
e
.

k
i
n
o
'
s

o
r

p
l
a
n
e

S
t
o
p

n
i
t
l
l

O
n
l
y

s
ll

I
P
L
A
N
E
:

.
B
I
T
E

1
,
5
,
0
,
8

;
H
e

1
i
c
o
p
t
e
C
,

l
e
T
t

-
B
1
H

I
F
F
,
5
,
0
.
0

!
"

"
.
r
i
g
h
t

.
S
I
T
E

2
,
1
0
.
1
,
J
4

;
A
i
r
p
U
n
e
.

l
e
f
t

.
»
n
t

i
n
,

1
0
,
1
,
i
s

;
-

"
,
r
i
g
h
t

.
e
m

3
,
?
5
,
0
.
3
!

;
S
a
u
c
e
r
,

l
o
f
l

-
B
I
T
E

1
F
O
.
2
5
.
0
.
3
2

:
S
a
u
c
e
r
.

r
i
g
h
t

l
a
y
e
r
m
s
s
i
i
a

t
a
h
i
e

B
q
u
a
t
a
s

•
O
R
G
-
S
8
0
0

:
P
T
a
y
e
r

n
i
s
s
i
l
o

b
a
i

S
C
O
R
L
k

■
M
P
H
B
A
S

G
U
N
O
F
F

-
I
B

;
S
c

l
i
n
e

(
u
s
e
s

2
0

b
y
t
s
s
)

i
G
u
n

o
f
f
i
e
t

-
-

Y
p
o
s
i
t
i
o
n

O
f

t
o
p

■o
'

G
u
n
-

M
P
M
U
A
S
'
P
M
D
P
O
-
G
J
W
O
F
F

^
H
e
n
o
r
y

l
o
c
a
t
i
o
n

o
f

:
[
o
p

o
r

n
u
n

i
n

p
l
a
y
e
r
O

s
c
o
u
t

■
s
c
o
t
i
l
n

H
I
S
C
O
B

•
S
C
O
R
L
N
-
*

T
I
M
E

•
S
C
O
B
i
.
N
-

(
l
i
.

d
i
g
i
t
s
)

s
c
o
r
e
(
i
n

d
i
g
e
t
s
)

r
e
n
a
i
n
t
n
g

(
s
i
.

d
i
g
e
t
s
)

T
h
i
s

i
s

L
h
s

O
L
I

h
a
n
d
l
e
r

-
-

■
1

i
s

c
a
l
l
e
d

e
.
o
r
y

t
i
n
e

t
h
e

A
n
t
i
c

c
h
i
p

f
e
l
c
h
e
s

a
d
i
s
p
l
a
y

l
i
s
t

C
y
l
e
m
l
h

t
h
e

h
i
g
n

b
i
t

s
e
t
.

I
t

s
a
v
e
s

t
h
e

A
a
n
d

1
r
e
g
i
s
t
e
r
s
.

c
h
a
n
g
e
s

t
h
e

s
k
y

&
c
o
l
o
r

&
u
i
d
t
h

1
p
o
s
i
t
i
o
n

o
r

t
h
e
n
e
t

p
l
a
n
e
.

a
n
o

[
.
n
c
c
t
s

l
o

s
e
a

i
f

tr
ie

p
r
e
v
i
o
u
s

p
l
a
n
e

ti
ns

b
e
e
n

h
i
t
.

i
r

s
o
,

1
t

n
»
l
i
e
s

t
h
a
t

p
l
a
n
e

o
f
(

t
h
e

s
c
r
e
e
n
m
a

a
d
d
s

t
h
e

p
o
i
n
t

v
a
l
u
e

o
f

t
h
a
t

P
H I
I

P
H

1
0

I
X

L
O

S
F

£
1

L
D

L
D

A
N

B
E

L
O

S
I

S
T

L
D

C
L

A
D

S
I

S
I

S
I

D
L
!
C

T
C
O
I
B
,
*

H
S
Y
N
C

C
O
L
B
K

D
L
I
C

M
O
P
L

#
\

D
L
K
I
2

#
Q

T
P
1
.
1

i
o
n

1
V
A
L
.
S

O
S
C
O
P
.

I
1
S
C
0
H

H
I
I
C
I
R

D
L
I
C

T
P
X
.
<

S
a
v

S
a
v

C
h
a

m
e

b
u
t

a
n

t
h
e

D
i
o
"

I
I
)

N
o
.

Y
e
s

S
o

a
n
t

a
n
d

t
n
a

A
n
d

I
n

a
A

B
I

n
g
e

t
h
e

s
k
y
'
s

t
a
n
,

.
u
n
t
i
l
l

»
a

c

u
s
e
r

n
n
t
l
c
i
n

m
i
s
s
i
l
e

0
h
i

B
P
O
?

i
n
r
o

i
p
n
s
l
t
i

.
v
e
l
o
c
i
t
y
.

a
d
d

t
h
a

y,
-i
1u

c
o
l
o
r
a

r
a
i
t

a

n
d
o

i
t
w
i
t
h
o
u
t

i
t
.

a
n
y
t
h
i
n
g
?

n
. o
r

L
p
l
a
y
e
r

L
O

D
S
C
O
R

c
l
e
s
r

t
h
e

h
i

a
n
,
-

e
.
e
n
t
,

u
p

r
e
g
i
s
t
e
r
s
.

n
,

... 
" "" 

m~~ 
~~~~~ ~ 

• 

~ 

, 

.: .: .. 

, 

~ ~~~~~~:;;~ 

~ 

• , 

-.; 

, 
. -

. ---

e 

~~~i;o 
-

c;gg:!:g~~ ~~~~~ eeee-C-L-"-_-, 

~;:::.--

... " '" ' " . .. .. . -~-. jj!~mmmm .. j~~ 

::. ::. 



~ .. ,. 
o 
o 

, 

o 

. , 
a ~ ~ g~ 

..... ., ., ... - "' ... ... "''''NN ......... ... ... ---------------- --

" .. " A 

.. ~~;,~~~~ ~ 

" o> u ... _,., • .,mcn'"° 0>"'''''' ............ .. ,.,,., ............ ,..,..,..,,.., ,.., -- .-- -------

7 
~ ::: ~§ 

:~::i 

" .... "' ......... 0.. 

~~::~:;; 2:::!i 

. . 

II 

o 

j; .. 
. 

.::' i~ i~'::: 
: -;;.-;~- . ~ 

~:: : ~~ 
~.7.~~7.~ 

... :~ ~~ ~ ~~ $;a~ ~ ~~~~~ ~ ~ ~~! }";<O" _" """""""" _""" 
~ ; 
~ ~ 

.. ." ............... ., ....g"'''' ... ." .... ..,c 

, 

a~a;! ;; ~a! a !'; ~;;::i .... ....... "' ..... "' ......... '1 .............. .., 

~& 

~r; 

~~ 

: .. ~f 
~ "'4' 

V 

eli 
~ ~ 

~ ~ ~ ~ 

; 

~H 
... 

" 

" , 

", ,,,x ....... .. 
c z_ ... z e _ .... _ "'v ........ '" 

~ 
r~ ~ 

. 
~~~ 

"""'U ,,",O "'''' '" '" """ ............ --- --- - ~~~~~!!~§;~! ---- --- --- ---- ---- -
0"'''''''_ ",,,, 
""''', .. '" "" "" C> ----------- ---

-- :: 

.' 
'" .. ~ 



1CF «9 00

1100

1202

1204

1223

1226

1228

1230

123B

123D

1IJE

1I1F

12*0

nil

1248

1248

1MB

V8L9:

VBLU:

10 «

OH*

OEI

CMP

SNF

LDA

Stft

LDA

LSH

LSR

IA1

LDA

STA

DEI

MA

«L

«SL

»SL

TAX

LDY

GJNO1P: LDA

SI*

JNT

SM

1NI

INT

CP*

BNE

LDA

BEQ

1DI

sn

VBLU

#1

STOP

SJHTAB.X

GUNPOS.Y

lilt th* user run ojl of Unit?

[f 10. OR-lng logtlJiet 4ll of kit

line-left digeti should gl.a ( uro

noes ur

No.

Ytl. Stop itnsJ[I

ATH«C1 flag

Mil

12F3

12FE A9 50

,11

this n«jns that Ids U5(i nignt «fO

uniioMrd an his TV serein* . . .

rim siickc

D.vtGo it oy 4

UiB ttiit numbar to look up ttie

(lirecttsn the rnsiile thoulo

travtl in.

Hum luD'.rdct ape fron thai

(11 Better not It 0 . . .)

AnO nultiply By eight

to get An moot into tno

tnol* of tie gun pictures

Copy the picture of the gun

into player zero. Usa Iwo

liyles lor aach byte In tht

PHum unle so tne gun is

ID Uots (3J scan lino) High

W

HPOS'IC

BY .Hliivli T

VCONT .No win! It.

t» :fnn old

-PMBAS'PHOH.K

DSCO" :Hlt

■-Mil I iMO.

f///

MPHBAS'PMUH.I

;I«obd iound effectAJDFl

VCONT

lero the niislle'i Y coortlimti

to kill lh> Bfllli*.

Since it hit sine thing if* shoulO

iilenti th* tonne rtgisttr

and ura IBe ninil«.

ASl

ASL

CLC

ADC

SI*

VCONKi LDA
STA

STA

JNP

»1FF

OilC

HlfCLR

XV B

to jult

mullio1! "Oi (the direction ili«

gun is (minting) oy 4

and and to 13! [whicn Is the
CENTEH or the Gun)

Zaro htti.

Junp to -ha OS's eiit vUlinl ruulina.

1304

130A

130-C

130E

1311

1314

1310

IIZ6 ID in

MM 9D Fl

UJD 03 F7

13JF AS 91

1131 (0 U

1334 AS tl

1J30 80 12

1339 A9 10

.1J3B OD 13

1J3E A3 10

1J40 BB 01

13*3

13 iS
1347

13S9

3oB

1366

3BJ

3BA

3BD

3GF

37?

374

378

379

37A

37C

37E

Bl

101

ID*

SI*

OEI

BNE

IDA

SI*

LDA

51*

ID*

SI*

ID*

SI*

LOA

SIA

LDA

CMP

«0

(0

SCOflLN-I.K

ERASES

scoutn

IIISCOB'S

• JPO

IIME-b

*1

SIOP

*ioa

CGNSOL

COIISOL

LOI

10Y

LDA

STA

JSB

\tr\9 mill Ipacei.

high icora '

;SIQD the player ( |ust lo mix

Sat up to read Ui9 consol

ln« othsr !mi smUcrits •- Select

CKP

BNt

LD*

LDX

STA

SIA

MI

BNE

IDA

SIA

IDA

SIA

LDA

STA

LDA

SIA

10»

5FS

SI*

STA

SIA

Ln<

LU1

JSH

INT

CPY

BNE

»6

UAH

*0

*a

time-1,11

SC0M-1,

REST"!

«91

TIKE'S

«S9I

tIME-1

j»90

TIKfb

•SID

SCOfll fi

• 0

STOP

3SC0» il
JIFI i

"" '
ilie t11* gr

*na

»o

DPISHE

*A

CLOOfl

X

r
dplit

Tf they are pressed Gown, net

copy of tills hIio'd prcgren

■ ill Be nessetl up. ...

ts the stm t suttcri preisea?

«opa. . . .

3e'. '.he Uiw ■■■!'. t

:Set th« »cort to '

;l at III? itijyer Itiuol.

(C'tif out tna vblm

;5tart at line IB.

.Orav 8 planis.

IAIN?:

«A1N 3:

LDY

IDA

ORA

DE«

SHE

CHP

BNE

LOA

n

•0

tOX-1,Y

HAIN3

10

MAIN'

(SO

Check if all tni planes hiv

neen shot sown (I.*, their

velocities are ill igro]

j, player g*»n hfl points

3S 50 4b

11S0

Tii

POL

DDL

ROL

ROL

AND

TA(

rr*

DBA

PLA

I At

T»»

(.OT

MAKCTP: LOX

LDA

S'»

JSX

ID*

STA

LDA

STA

10*

STA

LD*

STA

LDA

STA

JSR

L0>

ST«

LD«

51*

LDA

SIA

ID*

ST*

tDA

STA

JS"

LDA

SI*

Jli

"IS

CAS; -ASCII

.sm

3

19F

IEF6.X

•ICTWO

*CL05E

ICCOM.X

C10V

#CAS-

[CBAM.X

'CAS&3FF

[CBAL.I

(OPEN

irccM.<

»OPN0r

I CAM ,X

*JSO

[CAKZ,X

CIQV

IP5ISSF1

ICBAL.l

fPST"

[CBAIl.t

f.PJID-PST.ilFf

ICBLL.I

*<p»o-psu-

1CBIH.*

(PUICHR

ICCOM.l

C10V

'ClOS £

ICCOM.I

C1OV

"C: ■

EOLlii^ .<<■■

:and

: Iro

. Ihu

:Cho

:Clo

:0pe

:for

;sno

:wr

:Ofi>

bttl llf«F CMMtlir

Till man with

n tna ROM totits.

intonal (scroa

ose IOCS two

se It.

n tfit C. device.

uutout

rt iflQ

t* out Hid projr

F»M Snoop (us

iflloek pulchiir)

. c

''■Man* of csiseito d

t»d Cits

giving

n) CHUB.

an in

ng a

vice.

to JuiL fl'

uf progran.

••••••••••••••••••••••it*******
. ( am H m IP* ■ a^t. <f^ 4*^ ■ ^ *^ ^K

ATARI 800/400

Users and Dealers
We have r,oUwiinj tor your co~3jier including

MUSIC1 and Christmas MUSIC — for the Atari *
Music Composer Cartridge - 2^ wB5 d,sv .995 t,wc ,

MENUMAKR — to make and store GRAPHICS >
0 text and graphics screens - 'SS .'!?■£?!?_■ >

¥ HANGMAN and MATHFAKS — for educational
help for your children,

Word Search Puzzle Maker, p-.

k Each -Disk '24.95, Tape *i9 95

.nt«

M 9.95 Tape

And More!!! {Ask about our Word Processor.)
■ We also vli Lv'-W At.in. Dysan. Vefbat-m ,ind more -

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

FLINT, Ml. 48504 - (313)238-5585

IIBI 
lin 

llUS 
IISD 
IISf 
IIC2 
11(3 

IIU 
Ilel 
IIC9 
Ilel 
I ICD 

" " ., ., 
'" " '" 
" " '" .. 
" 

., 

• 
" • .. .. 
• .. .. 
" 

l Ief A9 no 
\101 IS to 

llru 
II OG 
1101 
IIDB 
1109 
II~ 
11M 
110f 
11[0 
11[ 1 
11[l 
11[1 
11£ 1 
11[6 
lIlt 
11[C 
lHO 
lIFO 
Ilf I 
llfl 
111 1 

I H e 
Ilf. 
11 19 
I lfl 
I li D 

1200 
!lOl 
nO I 
12 0~ 

1101 

\lOA 
\loa 

1100 
110r 
1111 
Illl 

III ~ 

.. 
u 
U 
M 

" " " • 
" " " AA .. 
" " " .. ,. 
" " • .. 
" " " " ., 
" AA .. 
" 
" " .. 
• .. .. 
" 

" 

" " 

• 
" .. .. 
.. 
" 
" 
" .. 
o· .. 
" 
• .. 
" 
" " .. 
" 
" 

" 

" 

.. 

.. 

.. 
" 
" 

• 

" 

" 
121. 3f 00 02 
12 18 IC 2A 12 

"IE 36 a l 
1120 or 1A 11 

Illl Al 00 
IUS af 00 01 
ua 36 U 

\lU A~ " 
IllC 00 16 

I lU lUI , . 02 
1111 00 11 

IUl A~ U 
IZH DO 00 

l UI A9 U 
In9 I~ u 
I2l8 A~ Il 
IUD OA 
IOf OA 
Ill' II 
\l10 3i I I 
!Zit U 11 

Il l! A9 ff 
illS I ~ aD 
il i a 3D If DO 
IUB I e 0 1 [I 

on ,., 
YILI, l OA 

." 
HlIl · DU 

on .., 
"0 
'" ... 
'" 
'" 

VlllZ : LOA 

'" 

'" 
"" '" .. , 
'" 
'" on 

'" ." 

'" ." , .. 
'" CUNOI' : IDA 

'" 

... 
'" .. , 
,oo 

'" 

.. , 
'" .. , 
, .. 
'" ,., 

V~()U : S il ,., 
VII~lT: I DA 

". ", 
VCO~I · lOA ... 

." ... 
,oo 
." 
,oo 

'" ,oo 

'" '" '" .. , 
'" 

veO NI ': I,O l 

'" '" ,., 

VellO .. ,. 
Illlt- I . I 

Vill I 

'" .. 
VllI' 

" 510' 

. 11 .. U. "It •• ~. 0~ 1 o f u ... n 

.1 1 ' 0. O~-I.g 10~Hh", .11 o f U. 
: I' ... ·h ft Goge l , .hould gl .. I ' .. a 

:0 .... Itt 
: 110 
:YII Hop Iln.1t1 

' 0 Sto .. I "to InlO , II. H~A(! flag 
U RACI 10 ~up lb, AUr! f, ,,,, f"llla; ,,11ft 

0", ." ... (oIG" . 0 1 (U, .. 
Iftl. "Un, Ihal Ih u .. " n'~H .u 
up . 1111 tU ga •• 1"ld p"nUUl l, 
, .. nun o. hll IV scru". 

srIC ~ O :lo ~. $lIUO , 
01.1~, It Dr 4 
Un I~al n" .. ~., 10 tool up t ~ 1 

JTU. . 0 1,,"'0" tht "",!l 1 sno"l~ 
IIIU Vutl 1ft. 

.. 
Ihu '''OtrICt 0"' I ro" Ifttl 
Ilt UIUr "01 a. O. .j 

~"O ",,!tlpl , 0 , ,lght 
t o at! a" ,"a .. inlo I~' 
uote 01 "t g"n plct"r .. 

GUltl_ •• l Copr Ih' plu .. ,. 01 t ht gU" 
GUltPOS,Y 1n10 pl'J" "'0. u .. t_o 

o rt .. 10, IIch OJU I" thl 
(;\}HPOS.1 pltllr. lUI •• 0 Ih. gu" to 

II dOli PI .un tiAU) hl~h . 

IS/ r :0 .. " ft,. ,,1,,11. 

~PII!AS·P~DM,1 

AUD I t : Ioup .0U"0 , fI,ct 
veo ~ I 

II, :l"o 1ft, "h,I1,', Y ua, O' "tI. 
VCO~I ,to "''' lh .. 1 .. 11.. 

1 0 :$1"", ., hll ''»fIning . " IMIlIO 
AtlDII ;lll'MI U, '0,,"0 .. gl,ter 
Ml ... d U'O th "luLl • • 

SIO' :51opn! 
VCO!tI1 :V". 

SI~ ' GO ;C~.c . If """,,, .,ftli to '''' 
VCOMJZ : 1010. 

"' ;Chtc~ II U C.IOI fire . 
.CONU :C u ', 

I (.UROl!·1 Sot tn, , cao,ol"a" to J'''l 
"' .oove tal """I, 0 1 the 0"". 
MOl 10 ott IU A coO'Oln"t. 
A ... h,p', "01 (I"' dlrectlo" tU 

gu" II U,,,t1"gj br I 
a"a no '0 III (_hlcn Ii u. 

I lll c Uln o f th. IOu,,) 

•• 
lSI! :~Utl DlI COu"l .. 
Oll C 
H"Cl~ :lttO ~lt • . 
lVI :Ju"p 10 tne OS·, .. It .Olo"" 'Olltl",. 

UH 
12 ft 
1211 
\lll 
u n 
Uf9 
lUI 

.. .. .. .. .. .. .. 
" .. 
" .. 
" .. 

I H £ .t '0 

" 

" 
IJQO '0 OC II 

UOJ l ~ 90 
1J0~ 10 U 11 

130~ 

\lOA 
IJ OC 
IJO( 

1311 
Ill' 
Ill e 

131 & 

IlIB 

131[ 
1320 

.. 
" .. .. 
" " .. .. 
., 

" .. 

oo 

" .. 
" 
" " .. 
u 

" .. 
" .. 

" 

.. 
" " .. -" 

IHO AI La 
13'1 AD 00 

.. .. 
" 
" 

IHI n U 1J 
IHI CI 
IJ5~ co 01 
IHI 00 II 

IHi Al 01 
13~B _0 DO 
1J~0 .9 0) 
11M 10 lA 01 
1111 10 ~C [I 

Ile~ A9 co 
Ill/ 10 Of 0 ' 

ilIA AD H Ol 
Ileo 00 0) 
Illi ' C <0 Il 

lUI 10 O' 
Il" A9 00 
IJlII \I IC 10 
1319 II 
\llA 00 f. 
IJle (I 00 
1]][ DO U 

Il80 .g 11 

: [r .. ' . Inllllll11 1<0tt l. u 

,oo 
,OO 

IRASts ; SU 
0 .. 

110 :fill .COtl II., . l!~ '."". ., 
SeOAl N· \ 

U( U.SU 

,oo 

'" 
,oo , .. 
,oo , .. 

A(HolT : IDA 

'" ,OO 
'U 

lillI , lOA 

'" 
'" 
'" ,., 

IIAII I : CliP 

'"' ,oo 

~~ 

"'I on ... 
'" , .. 
'"' , .. 
,oo 

'" .. , , .. 

ISLO 
SCOU· $ 

n'o 
~'SCO~" 

ono 
IIII( . $ 

" S ID' 
,UB 
COM SOl 

COM SOl 
· SIl5 1.1 ...l" I 
M(t!P 

IlG U 

.. 
VAil .. .. 
1111(-1,_ 
5COA[- I.l 

lUlU 

... j 
1T1tt., 
oU! 
Iilll" , ,.0 
1I11( '~ 

'" $CO~('~ 

: " .... «ore 0' 

.11.", u~. lCa" . " 

.N . .. _ lI". o· 

,SIO~ tn. play .. 11'''1 10 .. a~. 
;lurelJ 
;Stt "~ 10 ru a I hl ~onlol 
, . .. llch,. 

;In. Ol ht< t .. ~ , .. Itcnn .- s.te" 
,toe O~I '0". Irt nOI p .. nu 00" " . 

If tMJ Itl pruuo GO"". "I~' • 
GOpr 01 lO l l "nol, proll'''' 
AU ... tI ,inc. tn. lO~na "lIiI"" 
., \1 De !W.ltd up . 

:1. :n, .U'I ._ ll eh prtuut 
:Nau . 

:'n. Slort g4., (I j 
,[, .. ~'''' ,nd .cor. ~1It.-DD' 
·,n,tll" 1(0rt . 

.Set lat I I .. Itlt 1'0· l a' 

:Set In" , COrt to O· 

:ttl I.t pl., .. ,n OO I . 

"~liio', 

Set up tft, PII ~'.ph l e •. 

A[OR~II : lO I 

'" ClOOPI , JS~ 

'" '" ... 
Ilia .. 
OPLA NE .. 
ClooP ! 

:S Ur! . t 11 .. l a. 

:0 ... I plan ... 

: Stl up lG " COM counl Go .. '"'" ' .. lIa to th .. ,OIlUI) .. , .. , 
,oo 

'" ". 
,oo 

'" ItA,.· lDA ." ,., 
MA IN1 ' lO' 

,OO 
"A 1"3 : OU 

on 

., .,0 • 
" COI"'l 
Sl IV,V 

o, co 
~IIJ[ M 

(D rill] 

1Il '.' NCO_All 

•• .. 
IO~·'.T 

U[ IIA INl 
(liP 1 0 
!N( IIll MI .. , '" 

:10 Ife •• aoo J' " ''' . 
:CD r I 1 . 

;R '-'"'O l,OU ·, 

:",ia loop •• " 10 UCO-U ... 
.UP. dta . .. oth .. ~ ... 01 plu". 

:CUC\ i f all I~' P, .... ftu. 
:u,n .UI Uwn (1' t n,'r 
: .. Iocill .. a ... ll ,,(0) 

:1"0. pIa,., 0'" ~O PO''' I' 

11 15 
1116 
III/ 
III ' 
1419 
141. 
II IC 
1110 
II If 

lilt 
IIll 

" .. 
~ .. 
U 
AA .. 
U .. 
.. .. 

Ill' .lA 

ICU " 

" 
" " " 

II Ie Ae 00 , I 
lin .0 

\12. 
\l2C 
'IU 
1111 

1131 
un 
UlO 
,ll8 
Ill( 
IUD 
IUl 
14I~ 

1118 
IliA 
IUD 

IUO 
u~t 
\I~~ 

lin 

:l :~ 
IHI 

Ii " 
l Ut 

"60 
lUi 

:! :~ 
1'1, 
III' 
,IU 
IH', 

., .. 
" " .. .. 
• .. 
• .. .. 
" • .. .. 
» 
p 
» • • • • .. 
» .. 
n 

» .. 
,j .. .. .. 

1111 

0000 

" " If OJ 
~. [I 

,. 
I~ OJ ,. 
I. OJ 
O. 
12 OJ 

• I. OJ .. 
41 OJ 
~5 t . .. 
I' ~ .. 
. ~ 

" U 1 3 .. 
~ OJ 

• 
" OJ 
" £1 

" tl e l 
51 r. 

" 

'" '" '" .., 
~o .. , 
no 
~o .. , 
'" ,~ 

'" no 

'" '" 

" 
Il9r 
SIlfe.l 

-'SUItP 

:Gel ~iI. e , ~ 01 ch .... " .. 

: 'ltO b'" I ' ~ 01 cft,taCIt. 
,and Ill' !ft,n .. lth Ih. bll . 
: I roa 1ft, RON IUIt. gl.I"O 
.u. ,., .... , (.c',,~) Ua t . 

; ~'"0" l i T "ohler, . 

e Oo l :apt ."Ur . 11,11 .. oul a 100 ' up. and rllurn • . 

ItAK(lP : tOl 
,oo 

'" ". .. , 
'" .. , 
'" ,oo 

'" ,oo 

'" ,oo 

'" ". 
,', 
'" ,~ 

"I 
,~ 

'" ,~ 

'" ,~ 

'" ". 
~~ ... 
'" CAS : UC lll 

.Il"" 
PHD· 

. (N O 

'IClIIO 
IClOS[ 
, eco".~ 
Clay 

'CAS · 
TCUtl. l 
' CASU' f 
ICSA l , l 
tOP! " 
I CCOM .~ 
_OPMOI 
IUll.X 
.uo 
"An ,x 
ClOy 

OPS '&'" 
IC&Al.l 
'P$I · 
IC"".l 
".'MO·'5hU If 
ICill . • 
H PHD·PS h· 
ICllH . l 
" PUf(IIR 

ICCO". l 
C10V 

I C\ OS! 
I CCOI4. ~ 
ClOy 

'C: • 

"" 

;ChOOIt JOCI "0 
:CIOIt It . 

:OPt" I~. C: 1I .. lc I . 

: 1o, ". 'pul 

"ftO,1 IRa 

. V'ill 0111 Iht prog' .... '" 
;0"' Itll S .. OOp (u,inO I 
;OIOC \ P"ICft." 

:ClOIl cUU llt buill' 

: " .... 01 UU"U dew lct . 

U • .a 01 rLA~(rp to Ilgu,. 
"ul ~"H 10 .... . ""II 
P~'''' 10 iu" .fur Ian t,,, 01 pro~re" . © 

****************************** 

££ u~;!~~~.~~~~~~!;rs ~ 
MUSIC1 and Christmas MUSIC - for the Atari ~ 

Music Composer Cartridge · 'OK '''95 0,"" '19" T,,, i 
~ 

MENUMAKR - to make and store GRAPHICS 
o text and graphics screens. '6K '19 95 0"., 8K '14 95 Tape 

HANGMAN and MATHFAKS - for educational 
~ help for your children, "K Eo<" , """ '''95, T"" · ,995 i 

Word Search Puzzle Maker, PUlltcr Reqwle<l . 24K '2495 DIsk 
' 1995 Tape 

And More!!! (Ask about our Word Processor.) £ . W. "'" "II Ep,.,." AO,", 0,,'0, V"''',m, '0' m,", ' 

£ 
Computer's Voice ,. 

2370 ELLA DR .• DEPT. C·D 
, FLINT, MI. 48504 . (313) 238·5585 ~ 

¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥¥~¥¥¥¥¥¥¥ 



THE STAR MODEM
From Livermore Data Systems

RS232 MODEM

IEEE 488 MODEM

RS232 CCITT

IEEE 488 CCITT

SALE $128

SALE$199

$170

$280

STAR Modem is the price performance leader wilh a lull

2 YEAR FACTORY WARRANTY

We carry Apple 11+ from

Bell & Howell

PROGRAM YOUR OWN EPROMS

Branding Iran for PET/CBM $79

EPIIOM Pragnmmir with joftwirt for ill ROM versions

Includtl ill necessiry hintwire ind uliwin to progrim or

ccpy 2715 arc 253Z EPROMS.

WORDCRAFT 80 Word Pmceuor-CBM $300
Extremely comprehensive word processing package lor 8032

Allows you !o view lull 117 character line on screen by using

"window" approach Supports all major printers

Dow Jones Portfolio Minirjement System $120

Online access to quotes and data lor 6000 stocks Irom Barrons,

WSJ, and Dow Jones News Service Maintains portfolio

accounting including tax records

REVERSAL (Sprackien) 32K Apple 28 00

Super FORTH 48K Apple 4000

Energy Miser (or PET. Apple, or Zenith 24 50

Data Manager [Lulus] 24K Apple 40 00

Hislo-Graph (Boyd) 48K Apple 24 50

Data-Graph (Boyd) 48K Apple 40,00

Apple II User's Guide (Osbome) 1200

introduction to Pascal (Sybex) 10.30

Pascal Handbook (Sybex) 12 00

Graphics Cookbook lor Apple 990

Musical Applications of Micros (Chamberltn) 2000

Basic FORTRAN (Coan) 725

Legal Time Accounting $500
Allows automatic processing of mailers by client, lawyer, and

activity. Provides reports on client data, aging analysis, activity

revenue, and productivity. Interlaces wilh Wwdcratt 80

EBS Business System for CBM $600
Provides extremely comprehensrve integrated inventory and

accounts receivable package including invoices, packing slips,

mail labels, statements, deposit slips, and 17 reports

EASTERN HOUSE SOFTWARE
ROM Rabbit 42.50

Cassette Rabbit 25.50

Macro Assembler and Tex! Editor 42.50

MAE Macro Assembler and Editor 144.00

Ml PLOT Intelligent Plotter
by Watanabe Instruments (Digiplot)

SPECIAL

$1195

Has all intelligent furtctions for producing graphs and

drawings including 8 vector and 4 character commands

Solid and broken lines can be specified Character gen

erator lor alpha numeric, and symbols. Characters can be

rotated m 4 orientations, and can be 16 sizes Coordinate

axes drawn by specifying graduation interval and number

ol repetitions. Parallel ASCII interface 11x17 paper.

SPECIALS
EPSON MX-SO Printer

EPSON HX-BO F/T Printer

EPSON MX-70 Prinlir

EPSON HX-100 Printer

Centimes 739 Printer

STAHWHITEfl Dili) Wheel Printer

Leedex Video 100 12" Monitor

ZENITH DATA SYSTEMS

Z19 Video Terminal

Z89 with 48K

Extra 16KRAM

2-47 Dual 8" Drive

750

1445

129

729

2150

115

2775

SYM-1 209

SYM BAS-1 BASIC or RAM/2 Assembler 85

KTM-2/80 Synertek Video Board 349

6502

6502A

6520 PIA

6522 VIA

6532

7.45 10/6.95 50/6.55

8.40 10/7.95 50/7.35

5.15 10/4.90 50/4,45

645 10/6.10 50/5.75

7 90 10/7.40 50/7.00

2114-L200nsRAM 3,75 25/3 50

2114-1300 ns RAM 3.15 25/2.90

2716 EPROM 7.00 5/6.45

2532 EPROM

6J16 Hitachi 2K x 8 CMOS STATIC RAM

4116 200ns

Zero Insertion Force 24 pm Socket

100/6.15

100/6.90

100/4.15

100/5.45

100/6.60

100/3.25

100/2.65

10/590

14.50

H.50

B l«r J20

S200

commodore DISK

SPECIALS

FHEE

CASSETTES - AGFA PE-611 PREMIUM
High output, low noise. 5 screw housing, labels

C-tO 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 tor price list.

CBM-PET SPECIALS

,<<, Up ta J3B0 lite mtrckiBdlti

,<kf/ with purttau af hi
< ollslliwiig CBM-PET Him:

803232K. 80x25 CRT. business keyboard 1495 3Z0

Micro Mainframe - available soon

8050 Dual Dtsk Drive-1 megabyte capacity 1795 380

8250 Dual Disk Onve - 2 megabyte available soon

2031 Single Disk Drive 695 135

4016 full size graphics keyboard 995 200

4032 full size graphics keyboard 1295 275

4040 Dual Disk Drive 1295 Z75

4022 Tractor Feed Printer 795 160

C2N External Cassette Deck 75 13

VIC 20 Personal Computer 300 25

Used CBM/PET Computers CALL

SCOTCH (3M) 5%" 50/2,85 50/2.75 100/2,65

SCOTCH (3M) 8" 10/2,90 50/2.80 100/2,70

Verbatims1/*1' 10/2,45 50/2.40 100/2.35

{add 1.00 for 5'/«" Verbatim plastic storage box)

VerbatimS'Obl Dens. 10/3.45 50/3.35 100/3,25

BASF51/*" 10/2.40 20/2.35 100/2.30

WRITE lor prices on WABASH Disks

WE STOCK MAXELL DISKS

Diskette Storage Pages

Disk Library Cases 8" - 2.85

10 tor 3.95

5" - 2.15

A
ATARI 800 $745

All Atari Modules 20% OFF

4 PART HARMONY MUSIC SYSTEM (or PET
The Visible Music Monitor, by Frank Levinson, allows you

to easily enter, display, edit, and play 4 part harmony

music. Includes whole notes thru 64ths(with dotted and

triplets), tempo change, key signature, transpose, etc The

KL-4M unit includes D to A converter and amplifier ladd

your own speaker).

KL-4M Hl-jic turi with VMM Pmjnn $59.90

*** EDUCATIONAL DISCOUNTS ***
Buy 2 PET/CBM Computes, nufn 1 FREE

WordPro 3+ - 32K CBM, disk, printer

WordPro 4+ - 8032. disk, printer

OZZ Data Base System lor CBM 8032

VISICALC for PET or ATARI

SM-KIT - Super PET ROM jtllitlitt

Programmers Toolkit - PET ROM Utilities

PET Spacemaker II ROM Switch

2 Meter PET lo IEEE or IEEE to IEEE Cable

Dust Cover for PET

IEEE-Parallel Printer Interface for PET

IEEE-RS232 Printer Interface for PET

The PET Revealed'

Library of PET Subroutines

250

335

335

170

40

34 90

3600

40.00

6.90

11000

120 00

17.00

17.00

252 Bethlehem Pike

Colmar, PA 18915 215-822-7727

WHITE FOfi SYSTEM PRICES

A B Computers

ATARI EDUCATIONAL PUN Wriu lor emm

A P Products 15% OFF

APHobby-Blox 15% OFF

ALL BOOK ind SOFTWARE PRICES DISCOUNTED

The 8086 Book (Osoorne) 14.00

Z8000 Assembly Language Programming 16.90

PET Personal Computer Guide (Osborne} 12.75

PET and the IEEE-488 Bus (Osborne) 13.60

6502 Assembly Language (Osborne} 14,45

Programming the 6502 (Zaks) 10.45

6502 Applications Book (Zaks) 10.45

6502 Software Cookbook (Scelbi) 9.45

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

Practical BASIC Programs (Ostxxne) 13.60

Some Common BASIC Programs (Osborne) 12.75

WRITE FOR CATALOG.
AddSl 25 per order Iw shipping We pay balanceof UPS surface charges

on all prepaid orders Prices listed are on cash discount basis Regular

prices slightly higher

THE STAR MODEM 
From Livermore Data Systems 

We carry Apple 11+ from 

Bell!&~~~~ 

PROGRAM YOUR OWN EPROMS 
B~nd lni I~n lor PET/CBM $79 

EPROM PllIfllllllr 'I1 t. ,,11"11 flf .11 ROM "Dln L 
I.d . ... allllltlwry u"'wm 1141 ,,!twlll 11 "..11111 I' 
Clff 2116 ... 2532 EPROMS. 

WOROCRAFT BO Wanl P~""'r-CBM $300 
Extremely comorehensrve wad prOCes51n9 package ID' 8032. 
A11a.YS you to view lun 117 characler hne 00 screen by U511l9 
"wmdow" approach. SIlPl101S all ma,lOl' printers. 

Portlollo Managem.nt Spl.m S120 
and data for 6000 stockS from Ba/lons, 

News ServICe. Mainlams patlolio 
lealfds. 

8.40 
6520 PIA 5.15 10/4.90 50/4.45 100/4.15 
6522 VIA 6.45 10/6.10 50/5.75 100/5.45 
6532 7.90 10/7.40 50/7.00 100/6.60 
2114· l200 ns RA M 3.75 25/3 .50 100/3.25 
2114·LJOO ns RAM 3.15 25/2.90 100/2.65 
2716 EPROM 7.00 5/6.45 10/5.90 
2532 EPROM 14.50 
6116 Hitachi 2K x 8 CMOS STATIC RAM 14.50 
4116 200ns 8 fir $20 
Zeto tnsertJOn FOfte 24 pm Socket S2 00 

CASSETIES - AGFA PE-611 PREMIUM 
High output. low noise, S screw housing. labels. 
C-l0 10/5.65 50/25.00 100/4S.00 
C-30 10/7.30 50/34.00 100/66.00 
All other lengths available. Write for price list. 

~.-----/--. / --- r I t- - - . - ril l. 
----.-.~ I . _ ,1_ . I 

-- "--'- • I . , J-~~IIf--' _' .f . , . . ~ ~ 
- ' - . I . I- , "-. -_. ~ 
=.:ll-.-

4 PART HARMONY MUSIc"SYSTEM lar PET 
The Visible Music Monitor, by Frank Levinson allows voo 
to easily enler, display, edit and play 4 part harmony 
IT'tJsic. Ircludes whOle notes thru 64lhs (with dolled alll 
triple IS), lempochange. keysigl\ature, transjX)Se, etc. The 
KL-4M unit irclooes 0 to A COIT'Iefler aoo amplifier (add 
your own speake~. 
KHIII Mule h.~ . It. , •• '''11'1. SSUO 

RS232 MODEM 
IEEE 488 MODEM 
RS232 GGID 
IEEE 488 GGID 

SALE $128 
SALE $199 

$170 
$280 

STAR Modem IS the puce rertormance leader with a full 
2 YEAR FACTORY WARRANTY. 

REVERSAL (Spracklen) 32K Apple 
Super FORTH 48K Apple 
Energy Miser lor PET. Apple. Of ZeOllh 
Oala Manager (l utus) 24 K Apple 
Hlslo-Graph (Boyd) 48K Apple 
Data-Graph (Boyd) 4BK Apple 
Apple II User's GUide (Ostx>rne) 
Introduwon to Pascal (Sybex) 
Pascal Handbook (Sybex) 
GraphICS CookOOok lor Apple 
Musical Apphcallons 01 MICros (Chamberlin) 
BaSIC FORTRAN (Coan) 

2S00 
4000 
2450 
4000 
2450 
40.00 
1200 
1030 
12 00 
990 

2000 
725 

Leg.' nme Ac:c:aunllng S500 
Allows automatIC Pfoctssmg 01 mailers by Client, Iavtyef, and 
aclMty, Pr<Moes rep)rts on client data, ilJlng analySIS. aclMty 
reveille. and PfoductMty Interlaces With WOIooalt 80 

EBS Bulin ... S"I.m lor CBM $600 
ProvIdes extrerrely C:OmllehensrYe rntegrated IRYe!lltry aoo 
accwnts receIVable package Includmg IIlVOCes, paoorg SliPS. 
tnalilabeis. statements. depoSIt slips. and 17 retMS. 

EASTERN HOUSE SOFTWARE 
RO M Rabbit 42.50 
Cassel1e Rabbit 25.50 
Macro Assembler and Text Editor 42.50 
MAE Macro Assembler and Editor 144.00 

CBM-PET SPECIALS 
~ u, I. S380 I," lI.rchlMll" 

L~ wli. ,Ire." 11m 
" 1l11i1ewll, caM-PET III .. : FREE 

803232K.80x25CRT,tlJsinesskeyboafd 1495 320 
Micro Mamlrame - av3Jlabie soon 
8050 Dual Disk DrIVe-I megabyte capacity 1795 380 
8250 Dual Disk Dnve - 2 megabyte avaIlable soon 
2031 Single Disk Drive 695 135 
4016 tull size graphiCS keyboard 995 200 
4032 lull size graphics keyboard 1295 215 
4040 Dual Disk Drive 1295 215 
4022 Tractor Feed Printer 795 160 
C2N External Cassetle Deck 75 13 
VIC 20 Persooal Computet 300 25 
Used C8M/PET Computers CALL 

••• EOUCATlONAl OISCOUNTS ••• 
hy 2 PET/C8M C,m,ll:tfl. nttl .. 1 FREE 

- -
WordPro 3+ - 32K CaM. disk, printer 250 
WordPro 4+ - 8032, diSk, pnnter 335 
Oll Data Base System IOf CBM 8032 335 
V1SICAlC IOf PET Of ATARI 170 
SM·KIT - SI," rET ROM Utlltltu 40 

Programmers Toolkit - PET ROM Utilities 34.90 
PET Spacemaker II ROM Switch 36.00 
2 Meter PET 10 IEEE Of IEEE 10 IEEE Cable 40.00 
Ousl CeNer lor PET 6.90 
IEEE-Parallel Printer Interlace lor PET 110.00 
IEEE-RS232 Pllnler Interface lor PET 120.00 
~ PET Revealed" 17.00 
Ubrary 01 PET Subroutines 17.00 

WillTE fOil SYSTEM PRICES 

M I PLOT I ntelligent Plotter 
by Watanabe Instruments (Digiplot) 

SPECIAL 
$1195 

Has all Intelligent functions !of producing grali\S ard 
drawings Including 8 vector ard 4 characlercomrnarv:ls. 
f.olid ard broken lines can be speci fied. Character gelt" 
erator lor alPha numeric. and symtxlls. Characters can be 
rotated In 4 orienta lIOns. arv:l can be 16 sizes COOfdinate 
axes drawn by specityinggraduationinterval and number 
01 repetitions. Parallel ASCII interface 11 x 17 paper. 

SPECIALS 
EPSO M MX-80 Prill " 
EPSO M MX-80 f(T Prilill 
EPSOM MX-10 PrI,1I1 
EPSOM MX-l00 Prlnt.r 
Centronics 739 Pllnter 150 
STARWRITER Olby Wku l Prlnllr 1445 
Leedex Video 100 12" MOnilor 129 
ZENITH OUA SYSTEMS 

Z19 Video Terminal 129 
Z89wlth48K 2150 
Extra 16K RAM 115 
Z-47 Dual 8M DlIye 2115 

SYM- l 209 
SYM 8AS-l BASIC 01 RAE- I /2 Assemblef 85 
KTM-2180 Synerlek Video Board 349 

DISK 
SPECIALS 
SCOTCH (3M) 5W' 10/2.85 50/2.75 100/2.65 
SCOTCH (3M) S" '0/2.90 50/2.80 '00/2.70 
Vefbatim Sv.-' 10/2.45 50/2.40 100/2.35 

(add 1.00 lor 5V,M Verbatim plastic storage box) 
Verbatlm 8~ DbL Dens. 10/3.45 50/3.35 100/3.25 
BASF 5 ~~~ 1012.40 2012.35 100/2.30 
WRITE IOf prICes on WABASH Disks 

WE STOCK MAX ELL DISKS 

DiskeUe Storage Pages 10 lor 3.95 
Disk Library Cases 8"" 2.85 5" - 2.15 

• ATARI 800 $745 
.II\" All At.M Modules 20% OFF 

AlARI EOUCATIONAl PLAN W~. ," •• III1L 

A P Products 15% OFF ; Ii 
A P Hobby-Blox 15% OFF 

ALL BOOK "d SOFTWARE PRICES OISCOUNTEO 
The S086 800k (O""'ne) 14.00 
Z8000 Assembly Larguage Prograrrvning 16.90 
PET Personal Computer Guide (Osborne) 12.75 
PET and the IEEE-488 Bus (Osborne) 13.60 
6502 Assembly language (Osborne) 14.45 
Programming the 6502 (Zaks) 10.45 
6502 Applications Book (Zaks) 10.45 
6502 Soltware Cookbook ( Scetb~ 9.45 
CP/M Hardbook (wI MP/M) Zaks 11.85 
Practicat BASIC Programs (Osborne) 13.60 
Some Common BASIC Programs (Osborne) 12.75 

_ WRITE FOR CATALOG, 
252 Bethlehem Pike A B Computers Ad<I51 15 .. , •• " •• ",,,,,,, We pay bal,«". UPS "rt,ce""'es 
Colmar, PA 18915 215-822-7727 on all prepaid orders Puces listed are on cash dlsc(),mt basIs Regular 

prices slightly higher 



SuperGraphics
by John Fluharty $30

SuperGraphics provides machine language extensions to

Commodore BASIC to allow fast and easy plotting and

manipulation of graphics on the PET/CBM video display, as

well as SOUND commands.

Animations that previously were too slow or impossible

without machine language subroutines now can be pro

grammed directly in BASIC. Move blocks (or rocketships.etc).

rx entire areas of the screen with a single, easy to use BASIC

command. Scroll any portion of the screen up. down. left, or

right. Turn on or off any of the 4000 (8000 on 8032) screen

pixels with a single 8ASIC command. In high resolution mode,

draw vertical, horizontal, and diagonal lines Draw a box, (ill a

box. and move it around on the screen with easy to use BASIC

commands.

TheSOUNO commands allow you to initiate a noteor series

of notes (or even several songs) from BASIC, and then play

them in the background mode without interfering with your

BASIC program. This allows your program to run at full speed

with simultaneous graphics and music

SuperGraphics commands indude GRAPHIC. TEXT, RVS.

SET, DRAW. FILL PLOT, MOVE. PRINT, CSET, CM0VE,

DISPLAV, PUT. SWAP, PAUSE, and SOUND.

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

RAM/ROM

for PET/CBM
4K or OK bytes of soft ROM with optional

battery backup.

RAM/ROM is compatible with any large keyboard machine

Plugs into ore of the ROM sockets above screen memory to

give you switch selected write protectable RAM.

Use RAM/ROM as a software development tool to store data

or machine code beyond the normal BASIC range. Use

RAM/ROM TO LOAD A ROM image where you have possible

conflicts with more than one ROM requiring the same socket.

Possible applications include machine language sort (such as

SUPERSORT). universal wedge, Extramon, etc.

RAM/ROM--4K $85

RAM/ROM --8K 120

Battery Backup Option 30

FORTH for PET
BY L C. Cargile and Michael Riley $50

Features include:

full FIG FORTH model.

all FORTH 79 STANDARD extensions.

structured 6502 Assembler with nested decision making

macros.

full screen editing (same as when programming in

BASIC).

auto repeat key.

sample programs.

standard size screens (16 lines by 64 characters).

150 screens per diskette on 4040.480 screens on 8050.

ability to read and write BASIC sequential files.

introductory manual.

reference manual.

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

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

when ordering.

Available soon

Metacompiler for FORTH $30

simple metacompiler for creating compacted object code

which can be executed independently (without the FORTH

system).

SINGLE DISKDRIVE

FOR PET/CBM

PEDISK II from cgrs Microtech is a new system

ready lo plug into large keyboard PET/CBM systems.

The package offers speed,reliability, and IBM

compatibility.

Complete System Prices with DOS and cable:
5" 40 track, 1 drive, 143K $495

5" 80 track, 1 drive. 286K 690

8" IBM 3740 format, 77 track, 250K 995

SDFTPACK-1 from Competitive Software 25

16 games and utilities for PET

MICROREVERSI for PET by Michael Riley 10

Super Machine Language Version of Othello

PAPER-MATE

60 COMMAND

WORD

PROCESSOR

Paper-Male is a full-featured word processor

for S29.00 by Michael Riley Paper-Mate incor

porates 60 commands to give you full screen

editing with graphics for all 16k or 32K PETs. all

printers, and disk or tape drives It also includes

most features of iheCBM WordPro III. plus many

additional features

For writing text Paper-Mate has a definable

keyboard so you can use either Business or

Graphics machines Shift lock on letters only, or

use keyboard shift lock All keys repeal

Paper-Male text editing includes floating cur

sor, scroll up or down, page forward or back, and

repeating insert and delete keys. Text Block

handling includes transfer delete, append, save,

load, and insert

All formatting commands are imbedded in text

for complete control Commands include margin

control and release, column adjust. 9 tab settings,

variable line spacing, justify text, center text, and

auto print form letter (variable blxk). Files can be

linked so thai one command prints an entire

manuscript Auto page, page headers, page

numbers, pause al end oi page, and hyphenation

pauses are included

Unlike most word processors. PET graphics as

well as text can be used Paper-Mate can send

anyASC11 code over any secondary address to

any printer

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

any ROM. cassette or disk, and CBM or non-

CBM printers An 8K version is in the planning

To order Paper-Mate, specify machine and

ROM type

On Tape (with manual): S40.00

On Disk (with manual): $42.00

Manual Separate: S 1.00

KMMM Pascal for PET/CBM $75

A subset of standard Pascal with extensions • Ma

chine Language Pascai Source Editor • Machine

Language P-Code Compiler • P-Code Interpre

ter (for debugging and learning) • P-Code to ma

chine language translator for optimized object

code • Run-time package • Floating point cap

ability • User manual and sample programs • In

cludes source code editor

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

EARLfor PET (disk file based) S65

Editor, Assembler. Relocater. Linker. Generates

relocatable object code using MOS Technology

mnemonics.

Disk file input (can edit files larger than memory).

Links multiple object programs as one memory

load. Listing output to screen or printer. Enhanced

editor operates in both command mode and cursor

oriented "window" mode.

SUPERSORT by James Strasma S35

Supersort is an excellent general purpose machine

language sort routine for PET/CBM computers.

Sorts both one and two dimensioned arrays at

lightning speed in either ascending or descending

order. Other fields can be subsorted when a match

is found, and fields need not be in any special order.

Sort arrays may be specified by name, and fields

are random length. Allows sorting by bit to provide

8 categories per byte. The routine works with all

PET BASICS, adjusts to any memory size, and can

co-exist with other programs in high memory.

Seir Calculating

DATA BASE

REPORT WRITER

MAILING LIST
Flex File is a set of flexible, friendly programs to allow you to

sel up and maintain a data base as well as print files with a

versatile Report Writer or a Mail Label routine Programmers

will find it easy to add subroutines to Iheir own programs lo

make use oi Data 8ase files.

RANDOM ACCESS DATA BASE
Record size limit is 250 characters. The number of records

per disk is limited only by the size of each record and the

amount of free space on the disk. File maintenance lets you

step forward or backward through a Me. add, delete or

chdnge a record, go to a numbered record, or find a record

Irom a specilied field. The Find command Ixatesany record

when you enter all (or a portion of) the desired key lield.

Field lengths can vary from record to record provided the

sum of the fields does not exceed the size of the record. This

allows maximum packing of information. The file can be

sorted by any field Any field can be specified as a key field

at any time. Sequential files from other programs can be
converted to random tiles, and random can be converted to

sequential Maximum record size, fields per record, and

order of fields can be changed at any time.

MAILING LABELS
When record size is 127 characters (typical lor mailing list),
each disk can handle over 1000 records (about 2800 with

the 8050 drive) Labels can be printed any number of labels

across, and in any column position. Any number of fiefdscan

be printed on a label in any order, and two or three fields can

be joined together on one line (like first name, last name, and

title). A "type of customer" field allows selective printing.

REPORT WRITER
The contents ol any lield can be placed in any column.

Numerics can be decimal pom! justified and rounded to any

accuracy. Any column can be defined as a series of math

ematical functions performed on other columns. These

functions may include +. -. x,/'. %, and various log and
trig (unctions. Results of operations such as running total

may be passed from row to row At the end of the report a

total and/or average can be calculated for any column

Complete record selection, including field within range,

pattern match, and logical functions can be specified

individually or in combination with other parameters.

Flex File was developed by Michael Riley

Flex File System $60

Specify machine size (32K recommended! and ROM type

for bolh disk and computer

PERSONAL SOFTWARE

Microchess

Checker King

Gammon Gambler

Time Trek

Bridge Partner

1700

1700

1700

1345

1345

HAYDEN SOFTWARE

Complex Mathematics

Engineering Mathematics

General Mathematics

MCAP Circuit Analysis Program

Energy Miser

1270

12.70

12.70

21.00

24.50

CBM SOFTWARE

Legal Time Accounting Package

Medical Accounting Package

Complete General Accounting Package

Comprehensive Investment Analysis Package

Dow Jones Portfolio Management S135

Personal Tax Calculator 65

Tax Preparation System 445

Information Retrieval and Management Aid 400

Wordcraft 80 Wordprocessor Package 325

Pascal Development Package 295

Assembler Development Package 99

252 Bethlehem Pike

Colmar, PA 18915 215-822-7727 A B Computers
WRITE FOR CATALOG
Add S1.25 per order for shipping. We pay balance
of UPS surface charges on all prepaid orders.

Su perGraph ics 
by John Fluharty $ 30 

SuperGraphics provides machine language extensions to 
Comfl'lOdofe BASIC to allow last and easy plolting and 
manipulation of graphics on the PET/CaM video display, as 
well as SaUNO commarxls. 

Animations that previously ..... ere too slow or imlXlssible 
without machine language sutxootines now can be ~o­
grammed directly in BASIC. Move blocks (or rocketships,etc.). 
or entire areas of the screen wilh a single, easy to use BASIC 
CMlmand. Scroll any portion of the screen up. down. lell or 
right Tum on or off any ollhe 4000 (8000 on 8032) screen 
pixels with a single BASIC command. In high reso/utioo rro:Ie, 
draw vertical. horizontal, and diagonal lines. Draw a txlx, fill a 
00)(, and move it around on the screen with easy to use BASIC 
commands. 

The SO UND commands allow you to Initiate a ootecr series 
of IlOtes (or even several songs) Irom BASIC. and t/'en play 
them in the background mode without interfering with yoor 
BASIC program. This allows your program to run at full speed 
with simultaneous graphics and music. 

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

Please specify machine type and ROM versiro,diskOf tape. 

RAM/ROM 
for PET/CBM 
4K or 8K bytes of soft ROM with optional 
batte ry backup , 
RAM/ROM is rompatible with any large keyooard machine. 
Plugs into one of the ROM sockets atxNe screen memory to 
give you switch selected write protectable RAM. 
Use RAM/ROM as a software devek>pmenttool to store data 
Of machine code beyond the normal BASIC range. Use 
RAM/ROM TO LOAD A ROM image where you have possible 
conflicts with more than one ROM requiring the same socket. 
PoSSible applications Include machine language son (such as 
SUPERSORn, universal wedge, Extrarnon. etc. 
RAM/ROM - - 4K $85 
RAM/ROM - - 8K 1 20 
Battery Backup Option 30 

KMMM Pascal for PET/CBM $75 

A subset of standard Pascal with extensions . Ma­
chine Language Pascal Source Editor • Machine 
Language P-Code Compiler • P-Code Interpre­
ter (lor debugging and learning) • P-Code to ma­
ch ine language translator for oplimized object 
code • Run-time package • Floal ing point cap· 
abili ty • User manual and sample programs • In­
cl udes source code editor 
Specify ROM version (16K minimum), d isk or tape. 

EARLfor PET (disk file based) $65 

Editor, Assembler, Relocater. linker. Generates 
relocatable object code using MOS Technology 
mnemonics. 
Disk l ile input (can edit l iles larger than memory). 
links multiple object programs as one memory 
load. listing output to screen or printer. Enhanced 
editor operates in both command mode and cursor 
orien ted ·window·· mode. 

FORTH for PET 
BY L C. Cargile and Michael Riley $50 

PAPER-MATE 
60 COMMANO 

WORD 
PROCESSOR 

Features indlXle: 
full FIG FORTH rrodel. 
all FORTH 79 STANDARD extensicrls. 
structured 6502 Assemblerwith nested decision making 

macros. 
full screen edi ting (same as when programming in Paper-Mate IS a lull -fea tured wocd processor 

for S29.00 by Michael Riley. Paper-Male IncOf' 
IXlrales 60 ccmnancls 10 gIVe you full screen 
OOltl119 With graphics for all 16k or 32K PETs. all 
printers. and disk or tape dllves II also IIlcludes 
most features 01 the CaM WOldPro Ill. plus many 
addlllOnal leatures 

BASICI. 
auto repeat key. 
sample programs. 
standard size screens (16Hnes by &4 characters). 
150 screens per diskette on 4040, 480 screens on 8050. 
ability to read and write BASIC sequential fites. 
introductory manual. For wflllIlg lex\. Paper-Mate has a defmable 

keyboard so you can use ei ther Busmess or 
GraphiCS machines Shift lock on letters only. or 
use keyboard shllt lock. All keys repeal. 

reference maroal. 
Runs on any 16K or 32K PET/CaM [lnclooing 8032) with 
ROM 3 or 4. and CBM disk drive. Please spedly configuration 
when ordering. Paper-Mate lext editing Includes floating cur­

sor. scroll up or down. page forward Of back. and 
repeating Insert and delete keys. Text Block 
handling Includes Iransfe!. delete. append. save. 
load. and IOsert 

Available soon: 
Metacompifer for FORTH $30 

simple metacompiler for creating compacted object code 
which can be executed indepefXfently (withOut the FORTH 
system). 

AIIIQI"mallmgcommands are Imbedded In text 
lor complete control Commands Include margin 
control at'd release. column adJUSt. 9 tab seltmgs. 
vanable line SpaCing. lusllfy text. center text. and 
auto pnnt form letter (variable block). Files can be 
linked so thaI one command prints an entire 
maf"kJsCflpt Auto page. page headers. page 
numbers. pause at end 01 page. and hyphenation 
pauses are Included 

SINGLE DISK DRIVE 
FOR PET/CBM 

PEDISK II from cgrs Microteth is a new system 
ready to plug into large keyboard PET/C BM systems. 
The package oUers speed.reliabilily, and IBM 
compatibility. 

Unlike most WOld pcocesSOfs, PET graphiCS as 
well as Ic)(t can be used Paper-Mate can send 
any ASCII code ovel any secoooary address to 
any prmter Complete System Prices with DOS and cable: 

5" 40 track. 1 dr~e, 143K $495 Paper-Male works on 16K or 32K PETs With 
any ROM. cassetle Of disk. aoo CBM Of non­
CBW. prlntefS An 8K verSion IS In the planmrYJ 

TO order Paper-Mate. speclly machine and 
ROM type 

5" 80 track, 1 drive, 286K 690 
8" IBM 3740 format, 77 1rack, 250K 995 

SDFTPAC K-l from Competi tIVe Software 
16 games and utilities loe PET 

25 

MICROREVERSI IQ( PET by Michael Riley 10 
Super Machine Language Version of Othello 

!lEx-nt[ J~o~~!~~~ 
~aMJPEl Compu~ MAILING LIST 
Flex Fi le is a set ollleJ(ibie. friendly programs to aliowyou to 
set up aoo maintain a data base as well as print files with a 
versati le Report Writer or a Mait Label rrutine. Programmers 
witt !ioo it easy to add subroutines to their own ~ograms 10 
make use of Data Base liles. 

RANDOM ACCESS DATA BASE 
Record size limit is 250 characters. The number 01 records 
per disk IS limited only by the size 01 each record and the 
amoom of flee space on the disk. Fi le maintenance lets you 
step 10000ard or backward thlOugh a fi le. add. delete Of 
chdnge a record. go to a flJrroered record, or find a record 
Irom a specllied field. The Find command IocatesanyffCOfd 
when yoo enter all (or a lX>rtion 01) the deSired key field. 
Field lengths can vary from record to record provided the 
sum 01 the fields does not exceed the size 01 the record. This 
allows maximum packing of inlormatlon. The lile can be 
sorted by any lield. Any lield can be specified as a key field 
at any time. Sequential liles flOm other programs can Ix: 
converled to random liles. aoo random can be converted to 

On Tape (with manual): . . 
On Disk (with manual): 
Manual Separate: 

MAILING LABElS 

S~O .OO 
m.oo 
s 1.00 

VoIhen record size is 127 characters (typical for mailing lisl). 
each disk can handle over 1000 recOfds (about 2800 with 
the 8050 drive). labels can be printed any numbef 01 labels 
across. and in any rolumn position. Any oomber ollields can 
be I)'inted on a label in any order, and two or three fields can 
be joined together on one line (like lirst name. last name,aoo 
tiUe). A "type 01 custorrer" lield allows selective printing. 

REPORT WRITER 
The contents 01 any lieiO can be placed m any column. 
Numerics can be decimal point justified and rounded to any 
accuracy. Any column can be defined as a series 01 math­
ematical lunctions performed on other columns. These 
iurx:tions may include +. - . x./ , %. and varioos log and 
trig functions. Results 01 operations such as running total 
may be passed from row to row At the end 01 the report a 
total and/or average can be calculated IOf any coIufTIl. 
Complete record selectlOfl, Including Ileid within range, 
pattern match, and Iogicat lurx:tlOl"lS can be specilied 
individually or In combmation With other parameters. 

Flu Fi le was developed by Michael Riley. 
Flex File Syslem $60 

Specify machine size (32K recommeOOed) ard ROM type 
lor both disk and computer sequential Maximum record size. lie Ids per record. and 

order 01 fields can be changed at any time. 
SUPERSORT by James Strasma $35 ~==~==~-~------r.===":':"'--------I 

PER SO NAL SORWARE CBM SORWARE 
Supersort is an excellent general purpose machine 
language sort routine for PET/CBM computers. 
Sorts both one and two dImensioned arrays at 
lightning speed in either ascending ordescending 
order. Other fields can be subsorted when a match 
is found, and fields need not be in any special order. 
Sort arrays may be specified by name, and fields 
are random length . Allows sorting by bi t to provide 
8 categories per byte. The routine works with all 
PET BASICs, adjusts to any memory size, and can 
co-exist with other programs in high memory. 

Mlclochess 1 7.00 
Checker King 1700 
Gammon Gambler 17.00 
Time Trek t3.45 
Bridge Partner t 345 
-------------.-------_._-------_._--------------------.--._-----------
HAY OEN SO RWARE 
CompleK Mathematics 
Engineering Mathematics 
Gernnal Mathematics 
MCAP CirCUit AnalySIS Program 
Energy Misef 

12.70 
t2.70 
12.70 
21.00 
24.50 

Legal Time Accounllng Package 
Medical Accounting Package 
Complete General Accounting Package 
Comprehensive Investment Analysis Package 
Dow Jones Portfolio Management S 135 
Personal Tax Calculator 65 
Tax Preparation System 445 
InlOfmalion Retrieval and Management Aid 400 
Wordcralt 80 Wordprocessor Package 325 
Pascal Development Package 295 
Assembler DevelOpment Package 99 

252 Bethlehem Pike ABC t WRITE FOR CATALOG 
C I PA 18915 215-822-7727 ompu ers Add S1 2S per order for sh,pp,ng We pay balance 

o mar, of UPS surface charges on all prepaid orders 
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Exploring OSI's

Video Routine
Kerry Lourash

Decatur, IL

Welcome to the BASIC-in-ROM Explorers'Club!

On our journey through the Fill-the-Buffer routine,

we had to bypass a Lour of the Video routine at

SBF2D. Now we are ready to unravel the mysteries

of the routine that makes objects appear and disap

pear on the screen.

The Video routine (VR) is a section of machine

language code located in BASIC-in-ROM at

$BF2D-BFFC. Input from the keyboard and the

LOAD routine and output from the SAVE, PRINT,

LIST, etc. routines are led to the VR, which displays

the information on the screen.

This is what the VR does:

1. Prints text on the screen.

2. Does automatic carriage return (CR) and

line feed (LF) when the end of the video line is

reached.

3. Scrolls the screen.

4. Slows printing rate, if necessary, for

compatibility with printers or other slow

ipherals.

Preparing For Our Journey

The format of our map (see Fig. 1) is the same as

that of our first trip (COMPUTE! #12, p. 90). I've

shown subroutines immediately after the point

where they are called, instead of in numerical

order. Addresses at the left are part of the main

routine and indented addresses are subroutines.

The result approximates an outline of the \'R.

Machine language addresses have been retained so

ML readers can pinpoint and disassemble any part

of the routine for more information. BASIC-

oriented readers should consider the addresses as

line numbers. Most assembly language mnemonics

have been replaced by explanations of what is

happening. The few mnemonics that are used

have their BASIC equivalents listed in the heading

of the chart.

All numbers arc hexadecimal unless specified

otherwise.
Flie VR uses several locations in RAM and

ROM:

0200 - I lolds address of the video memory

location where current character will be

printed.

0201 - Temporary storage for character to be

printed.

0202 - Storage for A register while A. X, and

Y are pushed on the stack. Also holds the

number of bytes to be scrolled in the last page

ol video memory.

0206-TV delay loop value-.

0207 - 020E Scroll-onc-byte subroutine.

BFFB - I lolds number of last page of video

memory forClP(D3).

BFFC - I lolds number of last page of video

memory forC2P(D7).

FFE0 - Cursor "home" position; Cl P = 65,

C2P=3F.

FFEI - Characters/line-1; C1P= 17,C2P=3F.

FFE2 - Video memory size; 0= 1 k,

l=i>K.

D000 - D3FF C1 P video memory.

D000 - D7FF C2P video memory.

Both the Fill-the-Buffer routine and the video

routine generate an automatic CR/LF, but the two

functions shouldn't be confused. Unlike the FIB.

whose "terminal width" counter is in RAM,(Inc.

OF), the VR has its character/line permanently set

in the monitor (loc. FFE1). If you set tlit* terminal

width at less than the char./line value, the FTB will

tell the VR to do a CR/LF before the VR docs one

automatically. Flowever, if you set the terminal

width greater than the video line length, the VR

will still be triggered at 24 or64 (decimal) charac

ters, and the video line length will not be longer.

You may see a CR/LF at seemingly random inter

vals. The intervals are not random; both FTB and

VR are doing CR/LFs independently ol each other.

Another difference is that the VR doesn't generate

nulls after iis CR/LF, as the FIB can. A third dif

ference is that the actual CR/LF subroutines are

located in the VR. When you hit the RETURN key

or the FIB does a CR/LF, the FIB is sending a CR

and a LF character to the VR.

I'd also like to clear up the definition ol a few

terms, such as "high" and "low" bytes and "pages."

The address D365 is a two-b) le address. 1)S is the

high byte and 65 is the low byte. A page contains

256 (<\a\) or 0100 (hex) bytes. Notice-that the high

byte is also the page number (0000-OOFF is zero
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TIlE OSfOAZErm:'" 
Exploring 051's 
Video Routine 
Kerry Lourash 
Decatur, IL 
Wekome lO th e BASIC-in-ROM lxplore r ,' Club! 
On ou rjoul"ll e)' through th e Fi 11 -t he -Burrer rou tin e, 
we haclto bypass a lour of t.he Video routine at 
$BF2D. Now we are r eady to unra vel th e m ysteries 
of th e rouL in e Lhat makes objecLs appea r and d isap­
pear Oil th e scree Jl. 

The Video rou Li ne (VR ) is a secLion of machine 
language code 10ca Led in BAS IC- ill -ROM a t 
$BF2D-BFFC. InpuL from the ke yboard and Lh e 
LOAD routine and ou tput rrom th e SAVE, PRINT, 
LIST, e tc. rouLines are fed lO th e VR , wh ich di spla ys 
th e informatiull on the sc ree n. 

This is whaL the VR docs: 

I. Prints l ex t on th e screen. 
2. Does aUlO maLic ca rri age reL urn (C R) and 
lin e feed (LF) wh e n th e e nd orLhe video line is 
rcach ed. 

3. Scroll s th e scree n . 
4. S lo\\'s printin g ra te . i f necessary, for 
compatibilit y ,,,ilh pr inte rs or ot her s low 
iph e rals. 

Preparing For Our Journey 
The formaL of our map (sec Fig. I) is the same as 
Lhat of ou r firs t Lrip (COMPUTE! # 12. P 90). I'vc 
showll s ubroutill es illllllcci ial ci ), aft e r the po in t 
", h e re Ih e)' are called. ins tead of in IHI111 C riGd 

order. Addresses at th e Icrt are part of the main 
rOllt in e a nd indented addrcsses are subroUli nes. 

Th e res ult app ro~inlates an ou tlin e of th e \,R. 
Mac hin e lallgll;lgc addresses ha vc bee n reta in cd sO 
ML readers Gill pinpoint fllld di sasse illble all )' part 
of th e rou tin e fO l- morc information. BASI C­
oriented read e rs should conside r the add resses as 
line nllmbe r s. ~ I ost assembl y la ng ua gc Illnemon ics 
ha vc bec n re placcd b ), e~ pi:Jnations or ,,·h at is 
ha ppe ning. Th e fe\\' 1l1l1C IIl Oili cs that are L1 sed 
have th e ir BAS IC equi va le llt s lis ted in th e head in g 
of I he c hart. 
All nUlllbers are h exadec im al lInless spec ifi ed 
othe r wise, 

The VR uscs sC" e rallocations in RAM a nd 
ROM: 

0200 - Holds add ress of th e video me mory 
loca tio n whe re cu rre nt charac te r will be 
print ed. 

0201 - Telllporary storage fo r cha racte r to be 
printcd. 

0202 - Storage for A rcgisLc r whil e A , X, and 
Yare pushed on the SLack. Also holds t he 
numbe r o f bytes to be scro ll ed in th e las t page 
of video mcmury. 
0206 - TV dela y loop va lu e. 

0207 - 020E Scroll-onc-bYLc sub rouLine. 
BFFB - Holds llumbc r of last page of video 
me lllory ror C 11'(0 3) . 

BFFC - H olds numbc r o f last page of vidco 
m e mo ry for C2P(D7). 

FFEO - Cu rsur "homc" p os iLi o n ; C I P = G5 , 
C2 1'= 3 F. 
FFEI - C h aractcrsll in c- I ; C II' = 17, C 2P = 3 F. 
FFE2 - Video me mory sizc; 0 = I K, 
I = 2K. 

DOOO - 0 3 1'1' C I P video mc mo r ), . 
DOOO - D7FF C2 P viti eo ,"e n,o, ,), . 

Both th c Fill -th e- Burrer rou tin e a nd the video 
rOlltin e ge ll e ra te a ll au tomat ic C R/ LF , b ut the two 
funcLi o ns shouldn 'L be confused. U nlike the FTB. 
whosc "Lcrrninal wid Lh " CO U!lLe r is in RA~f ,( l oc. 

OF), th c V R has it s cha racLe r/lin e pe rman e ntl y sc t 
in Lh c monitor (Ioe. lTE I). I r yo u set th e terminal 
width at less Lhan the cha r .llinc " ;du e , th e FTB will 
tcl l th e VR to do a CRILl' befo rc Lhc V R docs onc 
a utomaticall y. H oweve r , ir yoLi se tl.il e te rminal 
width g reate r th an th e \'id eo lilll' ICll g ll l, th e VR 
will st ill bc tri ggc red aL 24 or 64 (decim al ) c ha rac­
ters , and the \'ideo lin e le n gt h will lI ot be IOllger. 
YOLI ma y see a CRiLf at seemingl y rando m inte r­
va ls. T he illte rva ls are not ra nd o m ; both FTB and 
VR a rc doing- CRI Ll's ilid epcnd c llll )' of e ach ut he r. 
A nothe r dilTerence is Ihat til e VR docsll' t gcncral c 
nulls arLCr it s CR/ LF, as the FTB G il l. A third dif­
fe r ence is tha t the actual C RI Ll' s ubroutines are 
locatcd in th e VR. When you hit th e RET U R N ke)' 
or th c FTB docs a C RI Ll' , th e FTB is sending- a C: R 
and a LF cha racter lo th e VR, 

I'd also Ii kc to clear up t he deli n it io n or a !'c,,' 
terms. suc h as " h igh" and "10\\'" bytes and '·pages." 
The add ress D~(j::; is a t " 'o-b ),Lc add ress . 0 3 is th e 
hi g h byte and f'i ;) is th e low b yte. A p;lgc cO lltain s 
256 (d ec .) or 0 I O() ( h e~) bytes. No ti ce that thc hi g h 
byte is a lso th c page numbc r (()()()O-OOFF is zc ro 


