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Everyone expected it would happen

sooner or later.. .with WordPro PLUS

it already has! Now all the marvelous

benefits of expensive and advanced

word processing systems are available

on Commodore computers, America's

largest selling computer line. WordPro

PLUS, when combined with the new 80

column CBM 8032, creates a word pro

cessing system comparable to virtually

any other top quality word processor

available—but at savings of thousands

of dollars!

TM WordPro is a Registered Trademark of Professional SofTware

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!

Inc. WordPro was written by Sieve Puntef.

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...
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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

O

Basic Compiler and Assembly Lan

guage Development System All, more

powerful tools for your App.e.

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 oersonal

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.

SoHCard is a trademark of Microsoft Apple II and

Apple II Plus are registered trademarks oi Apple

Computer Z-80 is a registered trademark ol Zilog.

Inc. CP/M is a registered trademark of Digital

Research, Inc.
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Robert C. Lock Publisher/Editor

Atari Educational Sales Revisited

Last issue we mentioned Atari's aggressive pricing

moves at the educational "state contract" level. In this

context, we mentioned that Atari, Inc. had obtained the

new state contract for Minnesota. A recent newsletter

from the Minnesota Educational Consortium clarified

the current state of the contract. Atari has been added

as a vendor as we mentioned last time. Apple, Inc. is still

part of the contract as well.

In This Issue

Our extensive articles on Commodore's new "Super

Pet" (written by its developers), are fascinating reading.

Regardless of your interest, I recommend them as an

insight into a new generation ofcomputing.

Bill Wilkinsons' column, hisight: Atari, begins a two-

part exploration of input/output functions. The infor

mation presented is excellent...and unique.

Recreational Computing Magazine

Joins COMPUTE! Family

I'm quite pleased to announce that we have merged

Recreational Computing magazine into our family of

publications, former RC subscribers will now be receiving

COMPUTE! or Home And Educational COMPUTING!.

This merger gives additional breadth and depth to our

magazines, and an added sense of pride, since RC was

the oldest of the personal computing magazines. As

always, we welcome the growth!

Home and Educational COMPUTING! Expands

We've made the decision to broaden the base ofHome

And Educational COMPUTING!', in part because of the

acquisition on Recreational Computing, Beginning with

the January/February Issue, Home ami Educational

COMPUTING! will expand editorial coverage to include

most of the personal and educational computers selling

for $500 or less. We'll provide the same excellent re

source and applications information we've established

COMPUTE! with, to owners and users of the Commodore

VIC-20, the Radio Shack Color Computer, the Texas

Instruments 99/4A, The Atari 400, and others as well.

Present plans include ongoing columns like Friends Of

The Turtle by David Thornburg, Ramon Zamora's Rainbow

Machine column, telecommunications, educational appli

cations and uses, and a great deal more.

Northeast Computer Show

We recently amended die Northeas! Computer Show, and

were impressed by the growth of the show. ( ioincidentally.

that's the siiow when1 COMPUTE! was first introduced two

years ago. That was the show's first run...we (the collective

exhibitors) filled one hall. This year the show filled two

downstairs halls, and most ofone upstairs hall.

The atmosphere was festive, with Commodore giving

away (by drawing) a VIC-20 every day, talking cars, nu

merous "robots." and an Atari booth that covered an

entire stage at one end of a downstairs hall. An interesting

change reflecting our mutual growth is that we're seeing

less and less of the national firms at these shows, and

more and more regional distributors and marketing

organizations. Atari and Commodore do continue to

bring in corporate level support. Apple, on the other

hand, was in evidence through local dealers.

Atari User-Group Drive

I had the pleasure ofspending some time with Earl Rice.

Atari's new L'ser Croup Support Manager. He was showing

off an excellent video teaching-tape produced by him and

Chris Crawford of Atari. The iape is the first of a planned

series which will eventually be made available to user

groups and others on a leaner basis. The sketches we saw

were not only quite humorous, but excellent and informa

tive. We'll try to keep you posted on availability.

By the way, if you're involved with an Atari User

Group, or interested in starting one up, contact Earl at

Atari. Inc. He's working hard to set up two-way communi

cations and support. His address is:

Kail Rice, Manager

L'ser Croup Support Program

Computer Division

Atari, Inc.

P.O. Box 427

Sunnyvale, CA 91086

"Teaching" Software

Several vendors were displaying well-conceived, well-

structured software designed for youngsters. It's really

a pleasure to see vendors utilizing the features of the

computers the) support.

For example, "Sammy The Sea Serpent" from

Program Design. Inc.: with a joystick, an eight year old.

and good graphics, first glance seemed to indicate

another good "game" of Simple quality. By using the

voice-over capability of the Atari, however, this program

is transformed into a talking/learning story.

We watched an absolute novice eight year old work

through a sei of exercises of ever-increasing complexity,

cleverly couched in a storybook setting. We were all

entranced by the narrative (and rather pleased when

Sammy escaped to the sea!).

John Victor of PI) I is one of the lew vendors treating

the voice capability of the Atari as an extra dimension,

and the merits of thai treatment were obvious in the

resulting software. ©
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source a nd appl ica tions info l'lll;ttio n wc've eSlablis hed 
COMPUTE! wil h , lO owners and users o f th e Commodore 
VI C-20, the Radio Shack Color Com/JIlIn', Ihe Texas 
Inslruments 991-IA, T he Ala ri -100. and othe rs as wel l. 

Prcsent plalls include ongoing co lumns like Fri('}/(Is Of 
The T llrllt' b)1 David Tho rnburg-, Ra mon Za J1lo ra's RainbOlt, 
Nlarhilut colullln . Iclccommu niGH ions. cd uca l ioml l appli­
GHions a nd uscs, and a g reat dcal mo re, 

Northeast Computer Show 
\,Vc reCl.:ntl y att e nded the NCH'theas( Cf)lnput e r Show, and 
were impressed hy the growth of lh c sI!o \\'. Coim.:iden tall )l. 
Ihal's the show whe rc COMPUTE! \\'as lirsl in troduced Iwo 
years ago. That was the show's firsl rUII .. ,we (the collective 
ex hihiLOrs) fill ed one hall. This year the show lilled two 

-- -

d ownstairs ha lls, and most o r one upstairs ha ll. 
T he a tmosphere was festive, with Commodore giving 

away (by drawing) a V IC-20 c,·er)" da),. lalking cars, nu­
merOlls "robots." and an Ata ri booth thaL cove red a n 
cntire stage at o ne end o f a downswirs hall. An int ercsting 
cha nge reneCling our mutua l growth is that we're seeing 
less and less of the natio nal firms althese shows, a nd 
more a nd morc regiona l distributors a nd ma rke ting 
organ izations. At.ui a nd CUllllllodo l-e do con tinue I.U 

bring in corporate le vel suppo rt. Apple, 0 11 Ihe ol he r 
ha nd , was in evidence th ro ugh local d ealers, 

Afarl User-Group Drive 
I had the pleasu re o r spending sOl11e time wi th Earl Rice, 
Ata ri 's new UserGroupSuppol'l ~ l a nager. l lt.: w;!ssho\\'ing 
ofT a n excellc nL video ICilching- tape produced hy him alld 
C hris Crawfo rd of Atari , T he tape is the fi rsl ora plann ed 
series which wi ll eventua lly be made a va ilable 10 user 
groups and others o n ~I loa ne r basis. The sket<..:hes we saw 
were 11 0 1 onl)1 qu ile hUllloro us, but ex<..:ellen L a nd info rrna­
live, \oVc'1I try to keep YO ll poslcd on avai labi lil y, 

By the way, if you're in volved wi th an Ata ri User 
Croup, or interested in staning one lip. contact Earl at 
Ata ri , Inc. He's working ha rd to sel up Iwo-\\'ay comlnuni­
ca lio ns a nd support, His add ress is: 

Ea rl Rice, !\ Ianage r 
L'ser Gn)up Su pp<)rt Progra m 
Computer Divisio n 
Alari, IlK , 
P.O. Box 427 
Sunn )'l'"lc, CA 9-1086 

"Teaching" Software 
Seve ral vendors we re di spla )ling we ll -cont.:eived , \\'e ll ­
stru ctured soft ware d esigned fo r ),o ull gs te rs. II.·s rea ll )' 
a pl easure to sec ve ndo rs ulilizing the features of the 
com puters Ih e)" sllpporl. 

Fu r exa mpl e, "Sallllll )' The Sea Se rpt.: ll t"' f"n nn 
Progra m Design . Inc.: with a jo)"s lick, all eig-ht year old , 
a nd guod graphics, firsl glancc seemed 10 ind icate 
a nothe r good Hgam e" o f simpl e quali l)l, By usin g lhc 
vo ice-o ver <..:apab iliL y o rthe Alari. howc\'er, this program 
is Ira nsformed into a lalk in gllearllillg story . 

\ -\le wa lched all absolu le Ilov ice e ight p ,:ar o ld wo rk 
th ro ugh a set of exercises of c"cr-i nc reas illg <:om p lexi t y, 
cleverly couched in a slO r)" book sCll in g, Wc \\'Cre all 
en tra nced by Ihe narra tive (and rath er pleased \\'hclI 
Sa nlln )1 csc.a ped to th e sl..'a! ). 

.I o h n V iClor of PI) I is olle of t he fc\\' \'endo rs t rcal i ng 
th e voice ca pabi IiI )' fl f I Ill.' A I ;lI'i as "" ex t ra d i lIl e nSioli . 
a nd thc me ril s oflhat I I"(.'a l III C III were..' o b" if lll s in th e 
resu lting soflwa re, 



HEGRAPHIC
DIFFERENCE

BETWEEN ATARI COMPUTERS AND ALL OTHERS.

JE

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
of your program.

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

nary personal computers. And its 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

Ta'l

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 compuler 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 to 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 S3 postage and
handling), payable to ATARI, to

Technical Users Notes, c/o

ATARI Customer Service, 1340

Bordeaux Avenue, Sunnyvale,

CA. 94086.

ATARI
Computers for people.

■ATARI 800IU computer only.

€1981 Atari, Inc. A Warner CommunFcations Company
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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 
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Change. ATARI Personal Computers have 
been designed to make change and expan­
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lar operating system· that can be easily 

replaced as new technology develops. If you 
need it. memory expansion requ ires no more 

than inserting additional RAM modules.· 
And the ATARI ROM cartridge system also 

makes it easy to 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 Noles, intended for the serious 
programmer. They are only $27 and 
contain a Jot more information about 

our computers' special capabilities 
than most companies could tell. 
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530 (527 plus 53 postage and 
handling). payable to ATARI. 10 
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ATARI Customer Service, 1340 
Bordeaux Avenue. Sunnyvale, 

CA. 94086. 

'ATARI800'~ compulet only. 
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ATARI SOFTWARE

PIRACY:
THIS GAME ISOVER

ATARI11 has led the industry in the development of video games
such as ASTEROIDS™ and MISSILE COMMAND™ The outstanding
popularity of these games has resulted from the considerable investment
of time and resources which ATARI has made in their development.
We appreciate the worldwide response from the videophiles who have
made our games so popular.

Unfortunately, however, some companies and individuals have copied
ATARI games in an attempt to reap undeserved profits from games

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

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

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

the individuals simply unaware of the copyright laws that ATARI
registers the audiovisual works associated with its games with the Library

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

rights by vigorously enforcing these copyrights and by taking the appro

priate action against unauthorized entities who reproduce or adapt

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

apparatus is used in their performance.

We ask that legitimate software developers cooperate with us to

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

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

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

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

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

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

1265 Borregas Ave., Sunnyvale, Calif. 94086

A
ATARI

A Warner Communications Company

>O 1981. ATARI. INC
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Computers

And Society
David D. Thornburg

Innovision

Los Altos, CA

Interfaces And Languages For The

Mass-Market Micro

Last month we explored some ideas about what it

will take to get personal computers into the true

mass market. Clearly, extreme simplicity of opera

tion will be a major factor for the acceptance of this

product by its millions of potential users. Properly-

designed software can allow the computer to be

used for many things without requiring that the

user be a proficient touch typist.

Any true "mass-market" computer which, for

example, lets you connect to a remote data will not

require the extensive time consuming log-on proce

dures in use today. It is easy to see why this must be

so. Consider the effort it takes for a typical data-base

user to connect to an information utility. First, a

telephone number must be dialed (seven key

strokes, minimum). Second, a log-on procedure

must be carried out (typically 24 keystrokes). Third,

the data base access commands must be entered

(anywhere from 10 to 50 characters or more). To

read one's mail on Source Telecomputing requires

41 keystrokes, minimum.

While you or I might be willing to go to all this

effort in exchange for the tremendous power these

data bases provide, I find it hard to believe that

such lengthy procedures will be acceptable to the

non-technical user who presently gets access to the

evening news by simply pressing a button on the

TV remote control while seated comfortably in the

living room armchair.

The home terminal enviroment of the future

will most likely offer menu-driven access to data

bases (mail, stocks, news, sports, theater tickets,

etc.). A simple joystick or light pen will be used to

move the cursor to the desired selection. Once the

choice has been made, the computer will then carry

out the lengthy procedure of dialing the remote

host and logging on to the system. The use of non

volatile memory (such as battery powered RAM, or

bubble memory) will allow the user to establish the

log-on procedure once. After that, this data will

remain available in the system until altered by

the user.

If a full keyboard isn't required for menu

selection tasks, it certainly will be needed by users

who want to generate electronic messages for

others, or who want to generate their own pro

grams. It is my guess that the home computer of

the future will have a full keyboard as an option.

Users who are primarily information receivers will

be able to use simple pointing devices and menu-

driven software. People who are also information

providers will want the flexibility inherent in a full

alphanumeric keyboard.

If we believe this scenario, we can then specu

late on the shape that such a device might take.

The mass-market computer may very likely resem

ble today's programmable video games more than
it resembles today's computers. Imagine a video

game with a disk drive and a telephone link and

you might not be far from the mark. Many of the

popular video games contain complete microcom

puters inside them (the Atari VCS uses the 6502,

and the Mattel Intellevision uses a 16-bit processor

and support chips from General Instruments).

The 8-bits of parallel interface needed to support

twojoysticks can also support a keyboard quite

nicely. I have even heard of someone who is selling

a plug-in cartridge for the Atari video game which

lets you write your own assembly language

programs for it. That's something to think about,

isn't it!

Our scenario of the true mass-market com

puter is not complete, of course. The "video game"

model presented above carries with it the idea that

none of the software will be user generated. Im

agine, the next time you walk in a record store,

what that store will look like with racks of software.

Instead of Country, Jazz, and Classical labels, you

might see Business, Games, and Home Manage

ment labels instead. There will probably even be

"cut-out" bins for software that has peaked in

popularity!

While many of the future users of computers

will be more than content to purchase their software

off the shelf, there will be quite a few users who

will want to generate their own programs. Just as

the home computer of the future may be different

from the machines we use today, the languages

used by these people most certainly will be.

Most readers of COMPUTE! probably know

how to write programs in one of several dialects of

BASIC. I would guess that, after BASIC, the pop

ular languages would be Assembler, Pascal, and

Forth. Given these choices, the casual home user

would gladly embrace BASIC.

And yet BASIC is far from being a user friendly

language. For example, the fact that program

branching commands go to line numbers rather

than labels can make it hard to trace program flow

in this language. Nonetheless. BASIC has proven

quite useful, and has allowed many millions of
people to create programs which might not other

wise have been created.

The problem with introducing BASIC into the

true home market is that i( is perhaps too
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Interfaces And Languages For The 
Mass-Market Micro 
Last month we explored some ideas about what it 
will take lO get personal computers into the true 
mass market. Clea rl y, ex treme simplicity of opera­
tion will be a maj or faclOr fo r the acceptance of this 
prod uct by its mi llions of potential users. Properl y 
des ig ned software can allow the compute r lo be 
used for many things witho ut requiring that the 
use r be a p roficienl touch typist. 

A ny true "mass-market" computer which, for 
exam ple, lets yo u connectlO a remote data will nol 
requ ire the extensi"e ti me consuming log-on proce­
dures in use today, It is easy lo see wh y this must be 
so. Conside r the effort it lakes for a typica l data-base 
user to connect to an information lItility. First, a 
te le phone number must be dia led (seven key­
stro kes, minimum), Second, a log-on procedure 
must be ca rried o ut (typica ll y 24 keystrokes). Third , 
the data base access commands must be enlered 
(anywhere fro m 10 lo 50 characte rs or more). To 
read one's mail o n Source Telecomput ing requires 
4 1 keystrokes, minimum. 

While you or I might be willing lo go to a ll this 
d fort in exchange fo r the tremendous power these 
data bases provide , I find it hard lo believe that 
such length y procedures wi ll be acceptable lo the 
non-technica l use r who presently gets access lo the 
evening news by simply pressing a bullon on the 
TV remote control while seated comfortably in the 
li ving room armchair. 

T he home te rminal enviromem of the fUlUre 
will most likely offer menu-driven access to data 
bases (ma il , slOcks, news, spo n s, theater tickets , 
etc.). A simple joystick or light pen wi ll be used to 
move the cursor lo the desired selectio n, O nce the 
choice has been made, the compuler will then carry 
out the length y procedu re of dialing the remote 
host and logging o n lo the system. The use of no n­
volatile memo ry (s uch as baller)' powered RAM, or 
hubble memo ry) wi ll allow the use r lO establi sh the 
log-on procedure once. After that, this data will 
re main ava il able in the system until altered by 
the use r. 

If a full keyboa rd isn't req uired for menu 
selection tasks, it ce rtain ly wi ll be needed by use rs 
who want to generate electronic Il1e~sages for 
o th ers, o r who wa nlLO generate th eir own pro-

grams. It is my guess that the ho me computer o f 
the future will have a full keyboard as an optio n. 
Users who are primarily information receivers will 
be able to use simple pointing devices and menu­
driven software. People who are also in fo rmation 
providers will want the fl exibility inherent in a full 
alphanumeric keyboard . 

I f we believe this scenario, we can then specu­
late on the shape that such a device might take. 
The mass-market computer may very likely resem­
ble lOday's programmable video games more than 
it resembles today's computers. I magine a video 
game with a disk drive and a telephone link and 
you might not be far fro m the mark. Many of the 
popular video games contain complete microcom­
pu te rs inside them (the Ata ri VCS uses I he 6502, 
and the Malle i I ntellevision uses a 16-bit processor 
and support chips from General I nstrumellls). 
T he8-bits of pal'allel inte rface needed lo suppon 
two Joysticks can a lso support a keyboard quite 
nicely . ,I have ~ven heard of sOI1?e?ne who is selli ng 
a plug- In cartndge for the Atan video game which 
lets YO LI wrile your own assembly language 
programs for it. That's something to think about, 
isn't ill 

O ur scenario or the true mass- market com­
pute r is not complete, o f course. The "video ga me" 
model presented above ca rries with it the idea that 
no ne of the software will be user generated. Im­
agin e. the next time yo u walk in a record store , 
what tha t SlO re wi ll look like with rac ks of software. 
I nstead of Country, J azz, and Class ica l labe ls, you 
might see Business , Games, and Home Manage­
ment labe ls instead. There will probabl)' even be 
"cut-out" bins for software that has pea ked in 
popu larity! 

Whi le many of the fULU re use rs of compute rs 
wi ll be more than contentlO purchase th eir software 
off the shelf, there will be quite a few users who 
will want to generate the ir own programs. JUSl as 
the home computer of the future may be different 
fro m the mach ines we use IOday, the languages 
used by these people most ce rtainly wi ll be. 

Most readers of COMPUTE! probably know 
how to write programs in one of several d ialects o f 
BAS IC. I would guess that, after BASI C, the pop­
ular languages wou ld be Assemble r, Pasca l, and 
Forth. Given these choices, the casual home use r 
wou ld glad ly embrace BASIC. 

And yel BASI C is far frum being a lI se r fri endl y 
language. For example. the fact that program 
branching commands go 10 line numbers rathe r 
than labels can make it ha rd lO trace program flow 
in this language. Nonetheless , BAS IC has pro\'en 
quite useful , and has allowed man y mill ions of 
people lo crea te programs which migh t nut other­
wise have been crealed. 

T he problem with introducing BAS IC illlo the 
true home market is that it is pe rhaps lOO 



ADD POWER.TO YOUR

COMMODORE COMPUTER
POWER produces a dramatic improvement in the

ease of editing BASIC on Commodore's computers.

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

ROM) that contains a series of new commands and

utilities which are added to the Screen Editor and the

BASIC Interpreter. Designed for the CBM BASIC

user, POWER contains special editing, programming,

and software debugging tools not found in any other

microcomputer BASIC. POWER is easy to use and is

sold complete with a full operator's manual written by

Jim Butterfield.

POWER'S special keyboard 'instant action' features

and additional commands make up for, and go beyond

the limitations of CBM BASIC. The added features
include auto line numbering, tracing, single stepping

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

TM POWER is a Registered Trademark of Professional Software, Inc.

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
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Jim Butterfield. 
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include auto line numbering, tracing, single s tepping 
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"mathematical," and therefore too intimidating for

someone who wants to gently ease into writing his

or her own programs. There are other languages

which are more user friendly — notably PILOT

and LOGO. It is not mere coincidence that Atari's

and Texas Instruments' push into the mass market

coincided with their respective introductions of

Atari PILOT and TI LOGO.

One of the most appealing aspects of these

languages (from the viewpoint of the casual user) is

the ease with which small procedures can be created

and tested, and then used as building blocks in

larger procedures and programs. It is as if the user

were able to create extensions to the language, thus

personalizing it.

I have written a real-time game in Atari PILOT

which is (tor me) quite large — over 20 thousand

bytes. The main program is less than 30 statements

long, and most of the procedures used by this

program and by other procedures are 20 to 40

statements long. By building the program out of a

great many small modules, many ol which use each

other from time to time, I was able to create a very

complex program and debug it quite rapidly.

When a problem was uncovered in an output rou

tine, I was able to f ix it and test it without tampering

with any other part of the program. One result of

this high level of modularity is that PILOT is kept

quite busy keeping track of the pointers which

show where the modules should return when they

are completed. Some portions of the program

involve up to six nested modules at any given time.

The fact that this program was easy to read after it

was written is its greatest asset to me -— especially

since the program's speed of execution was not

unduly compromised by these nested procedure

calls.

Even though I write in BASIC almost every

week, I would never have tackled this project in

that language. I have heard thai people who write

in LOCO feel the same way.

Are user friendly languages enough to entice

the mass market into programming? They will

probably capture the interest of many people, but

my guess is that the typical home user wants some

thing even simpler.

Recall that it was Visicalc which was responsible

for the tremendous acceptance of personal compu

ters by business users. Visicalc sits on the fine line

between a language and a program. The user
creates a "mask" which contains all the personalized

information associated with the spread sheet. Once

this is created, the data is then entered much as it

would be in a fully "canned" program. The two
tasks of the user (creating the mask, and entering

the data) are separable. Since the user both creates

and uses the spread sheet, he or she plays the role

of both programmer and user, without having to

learn about data types, loop structures, recursion,

and the like.

Perhaps there will be a new class of languages

for the home market which are generalized "task

translators." By responding to displayed prompts,

the user conveys information to the computer

which it can then use in creating a program which

is tailored exactly to the user's needs. I have exper

imented with a few such programs and find their

promise to be quite exciting. There is, of course, a

great deal of difference between a spread sheet

program like Visicalc and a Generalized program

writer which could handle anything from video

games to personal finance, but I would not be

surprised to see our concept of computer languages

undergo a radical change in the next five years.

The power contained in the smallest personal

computer today can be put to tremendous benefit

to all who would use this technology. The key to

the acceptance of this technology in the consumer

marketplace will be the software tools which allow

the user to unleash and mold this power to fill

personal needs.

Once tliis happens, we will have entered a

new era. ©
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or her own programs. T here are other languages 
which are more user fri endly - notably PI LOT 
and LOGO. It is not mere coincidence that Atari 's 
and Texas I nstruments' push into the mass market 
co incided with their respective introd uctions o f 
Atari PI LOT and TI LOGO. 

One of the most appealing aspects of these 
languages (from the viewpoint o f the casual use r) is 
the ease with which small procedures can be crea ted 
and tested, and then used as building blocks in 
large r procedures and programs. It is as if the use r 
were able to crea te extensions to the language, thus 
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great man y small mod ules, many of which use each 
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The fact that this program was easy to read after it 
was written is its greatest asset to me - espec iall y 
since the program's speed of execution was nOt 
undul y compromised by these nested procedure 
call s. 

Even though I write in BASI C almost eve ry 
week , I would never have tackled this project in 
that language. I have hea rd that people who write 
in LOGO feel the same way. 

Are use r fri endl y languages enough to entice 
the mass market into programming? T hey wi ll 
probably capture the interest of many people, but 
my guess is that the typica l ho me user wants some­
thing even simpler. 
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between a language and a program. rhe user . 
creates a "mas k" which contains all the personalized 
information associated with the spread sheel. O nce 
this is created , the data is then entered much as it 
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Perhaps there will be a new class of la nguages 

for the home market which are gene ralized "task 
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the lIser conveys infornlalion to the computer 
which it can then usc in creating a program which 
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CREATE-A-BASE
WITH

SUPER SCAN/EDIT

CREATE-A-BASE, the ideal data management

system, has added a touch of class with its new

SUPER SCAN/EDIT. No other program gives the

user such ease of operation and Create-A-Base

still has all the other features for which you asked:

interactive with WordPro, mathematic functions,

sort 650 records in 19 seconds, specialized reports,

merging, transferring, and duplicating files with a

few easy commands.

The Super Scan/Edit puts the operator in control.

The Scan can locate an eleven character match

anywhere in a record scanning 10, 24 field records a

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

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

located record on the screen you have full Editing

functions. Never again will you have to rewrite an

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

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

CREATE-A-BASE is here with SUPER SCAN/

EDIT, don't miss it!

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

WORDCHECKDID

WordCheck can find those minor errors in even

the longest WordPro text file. This program was not

designed to eliminate proofreading, but to be used

as a utility program. The most commonly misspelled

words are the ones we use all the time.

WordCheck is capable of identifying 7 to 10,000

words and will support multiple dictionaries for

specialized applications such as; medical, legal, or

scientific. A standard dictionary is included that can

be modified at any time by the user, or duplicated

to create additional dictionaries.

WordCheck lays no claims to "FLASH AND

SIZZLE"

Just a major claim on "WORDS"!

Call now for your claim on "WORDCHECK"!

m

at your local COMMODORE dealer or

distributed exclusively in CANADA by

B.P.I. Micro Systems. Ltd.

80 Barbados Blvd. #14

Scarborough, Ontario M1J1K9

Special Dealer Introductory Package Available

/ Micro Computer Industries Ltd.
/ n n

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

1-303-221-1955
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NEECO

WHY BUY FROM THE BEST?

Service... Support...

Software...

MULTI-CLUSTER
For Commodore Systems, allows 3

CPUs (Expandable to 81 lo access a

single Commodore Disk.

MULTI-CLUSTER (3CPUs) $ 995
Each Additional CPU (up to 8) .. $ 250

commodore

16K B (16K RAM-40 Column) - Urn. Qty S 995
32K B I32K RAM-40 CIm.) - Lim. Qty S1295

4016 (16K RAM 4.0 8asic-40 CIm.) S 995

4032 (32K RAM 4.0 8asiC-40 CIm.) $1295

8032 (32K RAM 4.0 Basic-80 CIm.) S1495

8050 Dual Disk (1 Meg Storage) S1795

4040 Dual Disk (343K Storage) $1295
8010 IEEE Modem s 280

C2N Cassette Drive $ 75

CBM - IEEE Interlace Cable ., S 40

IEEE - IEEE Interface Cable S 50

VIC 20 Home/Personal Computer ■ S 295

ALTOS
ACS 8O0O-2 64K 1M S 4500

ACS 8000-15 64K 1M S 5990
ACS 8000-6 208K 14.5M S10490

ACS 8000-7 208K 29.0M $11690

ACS 8000-10 208K 10M $ 8500

ACS 8000-10/MTU $10990

EPSON PRINTERS
MX-80 PRINTER S 645
MX-80 FT S 745

MX-100 $ 945
MX-70 S 459

INTERFACE CARDS

8141 (RS-232) S 75
8150 {2K Buffered RS-232) S 150

8161 (IEEE 488) $ 55
8131 (Apple Card) S 85
8230 (Apple Card) S 25
8220 (TRS-80 Cable} S 35

DIABLO 630 PRINTER
DIABLO 630-Serial-RS-232 S2710

Tractor Option S 250

NEC SPINWRITER PRINTERS
5530 (Parallel) S3055

5510 (Serial) $3055

5520 (KSR-Serial) S3415
Tractor Option $ 225

APPLE
16K APPLE II* S1330
32K APPLE II* S1430

48K APPLE II* S1530

APPLE DISK w/3.3 DOS .S 650
APPLE DRIVE Only S 490

APPLE III 128K-In Stock!

w/Monitor *

Info Analystpak S4740

AMDEK MONITORS INTERTEC COMPUTERS
Video 100 12" B*W .$ 179

Video 300 12" Green .$249

Color 113" Low Res .$449

Color II 13" High Res S 999

64K Superbrain

(360 Disk Storage). CP/Mr-... S3495
64K OD Superbrain

(700K Disk Storage}, CP/M™.. S3995

*CP/M is a registered trademark of Digital Research

ATARI COMPUTERS
Atari 400 (16K RAM) S 399
Atari 800 (32K RAM) - good thru 8/31 S1080
Atari 410 RECORDER S 89.95
Atari 810 DISK DRIVE $ 599.95

NEECO carries all available ATARI Software and Peripherals.

PROFESSIONAL

SOFTWARE

WordPro 18K $ 29.95

WordPro 3 (40 CIm.)16K $ 199.95

WordPro 3* $ 295

WordPro 4 (80 CIm.) 32K $ 375

WordPro 4* S 450

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG.
WE WILL MATCH ANY ADVERTISED PRICE ON PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS.

1
NEECO

679 HIGHLAND AVE.

NEEDHAM. MA 02194

(617)449-1760
Telex: 951021

HON-FRI 9:00-5:00

MasterCharge and VISA Accepted

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

NEECO Software ... 

(: (K commodore 
16K B (161< RAM·40 Column) · Um. Qly ....... • ......•......•....... . . S 995 
32K B (32K RAM·40 Clm.) • Lim. Diy .... . ....... ..... .. .. .... . .. .. . . . . 51295 
4016 (161< RAM 4.0 Basic·4D Clm.) ........................ ... .... .... 5 995 
4{)32 (32K RAM 4.0 Basic·4{) Clm.) ........................ ..... ...... 51295 
6032 132K RAM 4.0 Basic·60 Clm.) ........... .. ............ .. ...... .. 51495 
8050 Dual Disk (1 Meg Storage) ... .. .. . .. . . . .. ....... .. . ........... $1795 
4040 Dual Disk (343K Siorage) . . . . . . .. .. . .. .. . . . .. .. .. . .. . .. . .. .. S1295 
6010 IEEE Modem. . . . .. . . . . . . .. . . .. .. . . .. . . . ......... ...... ::: .. 5 260 

~~~ ~~~~~t~~t~~~~~e 'C~br~' : : : ............. . . , .... ........ ... ...... $ 75 
IEEE _ IEEE Interface Cable. . . ............ . ............. ..... . .... S 40 

.............. .. .............. .. ....... S S{) 
VIC 20 Home/Personal Computer . .... . . .. ... .• .. • . . • • . .•... . . . •. . . .. S 295 

ALTOS 
ACS 6000-2 64K 1 M ............. .. ........... .. ............... S 4500 
ACS6000·1564K 1M ................ ... ..... .. .... ... .. .. ..... S 5990 
ACS 6000-6 206K 14.5M ... ..... .. ..... .. ..... . • .. .. .. ... .. S10490 
ACS 6000-7 206K 29.0M ........... . ..... .. .. . .. .... ........ .... S11690 
ACS 8O()().1D 2D8K 10M . . . . . . . . . .. .. .. . . . .. . . . . .. • .. .. ........ S 650D 
ACS 6000-lO /MTU ............ ... ............ . ..... ... ........ S1D99il 

NEC SPINWRITER PRINTERS 
EPSON PRINTERS 5530 (parallel) ........ . . . . . .. . . . . . . . . . . . . . . .. . ............ 53055 

MX·60 PRINTER. . . . . . ............. .. .. . ..... ... . . .. S 645 
5510 (Ser ial) . . . . . . . . .. . . . . . . . . . . . .. . . . . . .......... 53055 
5520 (KSR·Serial ) ..... .. .. . ...... . ...... . .. . . . .. . .. .. ....... 53415 

MX·60 fT .. .. .. .. .. .. .. .. ... . .......... ... ......... S 745 
MX·IOO ............. ........ ........... .... ... ..... S 945 

Tractor Opt ion . ... '. . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . • . .• . ... S 225 

MHO ..................... . ..... .. ...... . ....... S 459 
INTERfACE CARDS 
6141 (R5·232) ....... .. ......... .. . .. ... . .. . . . .. ...... S 75 
61S{) (2K Bullered RS·232) ........ . .................... S 1S{) 
6161 (IEEE 466) ............ .. .. .. . .. .. .... . .......... S 55 
8131 (Apple Card) ....................... .... .. . S 65 
6230 (Apple Card) ......... .. ... .. .. .. . • . ... .. .. S 25 
6220 (TRS·60 Cable) .. . .. . .. .. .. . .. .. ... . ............. S 35 

DIABLO 630 PRINTER 
DIABLO 630· Serial· RS·232.. .. . . . . . . . . . . . . ............ 52710 
Tracior Option ..................... . ....... S 250 

AMDEK MONITORS 
Video 100 12" 8+W ........ S 179 
Video 300 12" Green . ...... S 249 
Color 113~ low Res . . ..... S 449 
Color II 13" High Res . ..... S 999 

INTERTEC COMPUTERS 
64K Superbrain 

(360 Disk Storage) . CP/ M'II ... S3495 
64K aD Superbrain 

(700K Disk Siorage). CP/M ' • .. 53995 

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

ATARI COMPUTERS 
Alari 400 (16K RAM) ....................... S 399 
Alari 600 (32K RAM) • good Ihru 6/31 .......... 51060 
Alari 410 RECORDER ................ 5 69.95 
Alari 610 DISK DRIVE ......... .. ............ 5 599.95 

NEECQ carries all available AlARI Software and Peripherals. 

APPLE 
16K APPLE II- . . ..... 51330 
32K APPLE II- ........ 51430 
4BK APPLE II' ........ S1530 
APPLE DISK w/3.3 DOS. 5 6s{) 
APPLE DRIVE Only . .... 5 490 
APPLE III 128K • In Slack! 
w/Monitor + 

Info Analyslpak . . . S4740 

PROFESSIONAL 
SOFTWARE 

Word Pro 1 8K ..... .. . ... S 29.95 
WordPro 3 (40 Clm.1 16K .... S 199.95 
Word Pro 3" .............. S 295 
Word Pro 4 (80 Clm .) 32K .... S 375 
Word Pro 4.. . . . . . . .. . . S 450 

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY. CALL US FOR OUR NEW 6O-PAGE CATALOG. 
WE WILL MATCH ANY ADVERTISED PRICE ON PRODUCTS LISTED UNDER SIMILAR "IN S!T~O!C!K'~' ~!!!!!!!!!!!! 

679 HIGHLAND AVE. 
NEEDHAM. MA 02194 

(617) 449-1760 
Telex: 951021 

MON-FRI 9:00 - 5:00 -v"," -MasterCharge and VISA Accepled 



NEECO

INTRODUCES THE

CBM VIC-20

COMPUTER!

Commodore

breaks the

computer

price barrier —

$299.95

*„<=.
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na 63 u»* wig Ijd lice nr* *>n ^o

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/paddtes/Iightpen

self-teaching materials

* WORKS WITH ANY HOME TELEVISION

CBM VIC-20

PERSONAL

COMPUTER

$74.95

C2N

TAPE CASSETTE
DRIVE

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

As the CBM VIC-20 is a "new" product, prices and specifications are subject to change w/o notice

NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT

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

679 HIGHLAND AVE. Telex: 951021

NEEDHAM. MA 02194

MON-FRI 9:00 -5:00

MasterCard and VISA Accepted

NEECO 

INTRODUCES THE 
CBM VIC-20 
COMPUTER! 

(E Commodore 
breaks the 

computer 
price barrier-

$299.95 
(:c:ammadare 

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/paddlesllightpen 
• self-teaching materials * WORKS WITH ANY HOME TELEVISION 

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

CBM VIC-20 
PERSONAL 
COMPUTER 

C2N 
TAPE CASSIETl"E 

DRIVE 

As the CaM VIC-20 is a -new· product . pr ices and specifications are sub ject to chan ge w/o .at.e .. 

NEECO NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT 
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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Dr. Stern should get an Atari Basic Reference Manual

and look at appendix H, page H-14. I hope I was of
help!" GregMarquez

Robert Lock Richard Mansfield

And Readers

Please address questions or answers to: Ask '

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

7403. Special thanks this month

to Joseph Wrobel who sent in several extensive

answers.

Answers

"In reply to Rita Norton (COMPUTE! #15):filmstrips in

Computer Science are availablefrom Educational Activi

ties, Inc., Freeport, NY 11520."

Arnold Friedman

"In your August issue, you published a letter in the "ASK

THE READERS" column about Edward Sweeney's

problems with interfacing the Vortrax TYPE TV TALK

speech synthesizer with his Atari 800. The best way to do

this is with the Atari 850 interface (list price is about

$219.95). Since the TYPE TV TALK uses an RS-232

interface to communicate with the computer, an RS-232

interface (such as the Atari 850) should be used to hook it

up to any personal computer.

I have seen (and heard) the TYPE TV TALK at a

computer store, and I think that it is fantastic/ // may not

sound as human as the TI line oj synthesizers (Speak TV

Spell, etc.), but it does have an unlimited vocabulary/

(The TI ones don't).

For those ofyou who have been to the arcade recently,

you may have noticed the video games called "Corf and

"Wizard Of Wor." The Vortrax TYPE TV TALK sounds

almost exactly like the voice synthesizers used in these

games (but with much more clarity and understandability).

Forfun (after you get the connections up and the software

running) try making it say "bite the dust space cuddet"

(exactly as spelled). Programming instructions are in

cluded with the Atari 850 in a large manual. You program

using such common things a XIO XX, #X,X.X,"X:",

OPEN #X,X,X,"X:'\ etc. (Note: The TYPE TV TALK

may also require an interface cable from Atari. Contact

Atarifor details on the cables.) The last thing that the

TYPE 'N TALK needs is an 8-ohm speaker (available at

Radio Shack, etc.).

One last thing (now changing the subject). In the

same issue as Mr. Sweeney's letter, there was another one

byjen-y Stern, asking about using the keypads for data
entry. The answer to his question is "Yes!". Fora program,

"I'm writing with regards to the questions raised in your

[Clyde Spender] COMPUTE! #14 article entitled

"Atari Graphics: 16 Colors!" co?icerning graphics modes

9 through 11. Actually, there are two questions I'll attempt

to answer. Thefirst asks how graphics modes 9 through

11 are supposed to operate. The second asks how they are

currently implemented.

The answer to thefirst question can befound on

pages 172-174 of the Atari Personal Computer Sys

tem Operating System User's Manual (inside Cali

fornia call ATARI at 1-800-672-1430for purchase

info). These pages comprise the manuaVs Appendix II,

entitled "Screen Mode Characteristics," which describes

the characteristics ofgraphics modes 0 through 11. What

it tells us about modes 9 through 11 is that they are all 80

pixel by 192 line modes, and all usefour bits per pixel.

Thus, they occupy the same amount of display memory as

graphics mode 8, yiamely 192 line of 40 bytes per line.

The difference between the three modes is how the four
bits per pixel are interpreted.

In mode 9 these bits are interpreted as luminance

data; since the low-order luminance bit is ignored, this

mode supports an eight-level gray scale display. The color

of the display is determined by color register 4, the one

which also sets the background color. Mode 11 is the

inverse of mode 9; the pixel data select one ofATARI'S

16 standard colors xi'hile the overall luminance is deter

mined by color register 4. Graphics mode 10 is somewhat

less straightforward. Here the different data values

reference one of the 9 color registers (5 normal + 4

player missile). Because there are 16 possible data values

(Did only 9 color registers, there is some duplication. The

bottom line is that 9 different color/luminance combina

tions ofyour choosing are supported in graphics mode 10.

I believe the colors that you observe are false, due to

the alai.smg caused by the highfrequency transitions in

the 320 dot per line display. If you're skeptical, run the

accompanying program. If your ATARI behaves like

mine, you should see no change in the graph'us display

except for the border. This border change is due to the fact

that in graphics mode 11, and only in graphics mode 11.

color register 4 is initialized to six rather than its normal

initial value of zero.

Note that the program accesses the graphics modes

usinga BASIC command of the general form:

OPEN #6,X,G,"S:"

where G is the graphics mode and X is usually S, i.e.

OPENfor writing. This command can be used for all

graphics modes (0 through 11). Add 32 to X to inhibit

screen clear: add 16 to Xfor split screen display."

Joseph Wrobel

10 OPEN#6,8,10,"S:"

20 FOR I = 0 TO 4

30 FORJ = 0TO 15

14 COMPUTE! November, 1981. Issue 18 

Robert Lock Richard Mansfield 
And Readers 

Please add ress questions or answers to: As\" r he 
Reade rs, COMPUTE! lagaz ine, P.O. Box 5406. 
Greensboro. ;-.; C 274 0:~ . Special thanks this month 
to J oseph Wrobel who sent in several extensiv~ 
answers. 

Answers 
"In reply 10 Rila. Norian (COMPUTE! # 15): filmslril)s ill 
Compuler Science are available frail! Edllcalional Aclivi­
lies, In c., FTeeporl, NY 11520." 
Amold Friedman 

"In you'r Augusl issue, you tmblished a leUer in Ihe "ASK 
THE READERS" column aboul Edwa-rd Sweeney's 
problellls wilh inlelfacing Ihe Vo-rlrax TYPE 'N TALK 
speech synlhesizer wilh his Alari 800. The besl way 10 do 
Ihis is wilh Ihe AlaI'i 850 inlelface (lisl. price is aboul 
$2 19.95). Since Ihe TYPE 'N TALK IIses an RS-232 
inle?face 10 communicate with the compuler, an RS-232 
inlerface (such as Ihe Ala,'i 850) shollid be used 10 hook it 
up 10 any personal computer. 

I have seen (mul hea.,·d) the TYPE 'N TALK a.1 a 
compuler slore, and Ilhink Ihal it is fantast ic! flllIay nol 
sound as hUlllan as Ih e Tiline of synlhesizers (Speak 'N 
Spell, elc.), bul it does have an unlimited vocabulary! 
(Th e TI ones don'I). 

For Ihose of you who have been to Ihe a-rcade recently, 
you .",.ay have noticed Ihe video ga.mes called "Gmf' a.nd 
"WiUl.rd Of War. " The Vo,·I.rax TYPE 'N TALK sounds 
almosl exactly like Ihe voice synthesizers used inlhese 
ga.mes (bul wilh 1II11ch '/IIore clarity and understa.ndability). 
Forflln (afler you gf'I. lhe co nnections up and Ih e soflware 
,..IIwing) Ily making il sa)' "bile Ihe dusl space wddel" 
(exactly as spelled) . Prog ramlll.inginsl.l'llclions are in­
cluded wilh Ihe Atari 850 in a large lIuLII.llal. Yon /nogralll 
using such CO III mall Ihillgs a X IO XX, # X,X,X, "X: ", 
OPEN # X,X,X, "X: ", d c. (Nole : The Tl' J>E 'N TALK 
may also require all ill/l'1face cab'" fro m Alar;. Conlact 
Aim'; for delails all Ih e cables.) The lasl th ing Ihallhe 
TYPE 'N TALK needs is an 8-ohlll slleaker (avoilable al 
Radio Shack, elc.}. 

One lasllhillg (now challging Ihe slIbject). IlI lhe 
SWill' iSS llfl as Nl ,., SrlJlJ('ney's lelll''-, then' was a ll otlier OfJ(' 

by J en y Stern, asking aboul using Ih e keypads fur dala 
enll)'. The a IISwer 10 his quesl iOI1 is "Yes I ". For a Inogra III , 

Dr. Slem should gelan Ata ri Basic Refe rence la nu<ll 
Wild look 01 appelldix I-I, I)age H-14 . I hope I wa.s of 
hell)!" Greg M arquez 

" 1'1/1 wriling wilh reg"rds to Ihe questiolls raisl'd ill ),0"1' 

[Clyde Spender] COMPUTE! #1 4 Mtiele enlilled 
"Aim'; Gm phics: 16 Colon !" conceming gral)hics modes 
9 through II . Aclually, Ihere m'e Iwo queslions I'll allempt 
to answer. The Frsl asks holU gmt)hics modes 9 through 
I I m'e SU1)I)osed to olJemle. The second asks how they are 
cu·rrenlly implelllenied . 

The answer to the first question can be fou.nd all 
pages 172- 174 oflhe Atari Personal Computer Sys­
tem OperaLJng System Use r's Manual (inside Cali­
fornia. call ATARI at 1-800-672 -1430 for purchase 
I.nfo). Th.ese pages comprise the manual's AI)I"' lI.dix I-I 
enlilled "Screen Mode Clwmcterislics, " which describ;s 
Ihe chamclerislics of gmphics lIlodes 0 Ihrough I I. What 
1.llelis US about modes 9 through 11 is Ihallh.I')' me all 80 
p!xel by 192 line modes, a lld all lise fou'r bils iJel' pixel. 
7//.l1s, Ih ey OCCUp)' Ihe sallie alll ouni of display lIIelllolY as 
graplucs lIIode 8, nml/ely 192 line of 40 bytes /Je rline. 
The difference between Ihe three modes is how Ih e fall I' 
blls IJer pixel are I.nlerpreled . 

In mode 9 Ihese bits a.,·e inlerpreled as III minance 
dala; since Ihe low-onlerlll.1II.inance bil is ignored, Ih.is 
mode sU/JI)orls all. eighl:level g ray scale display. Th e color 
of the dISplay IS delennmed by colm' '/'egisler 4, Ihe olle 
which also sets Ihe backgroulld colo ... M ode II is Ihe 
inverse of 1II0de 9; Ih e I)ixel data seleci one of II T A Rl's 
16 slandard colors while Ih e ovemll luminal/CP is deler­
'mined by color I'egisler 4. Gmphics mode l Ois somewhal 
less slmightfonvard. Here Ihe differenl dala values 
-reference olle of Ihe 9 color"egisten (5 nonllal + 4 
/)/ayermi.u ile) . Beca:Llse Ihere a're J 6 possible data values 
alld only 9 color regislers, there is S01/1 e dUI)licalion. Th" 
hallom line is l/tal9 different colorllu.minance combina­
lions of your choosing are su/JI)orled in gral)hics mode 10. 

I believe Ihe colors Ih al YOll observe are false, dtle 10 
Ihe alaisi l/g caused by Ih e high freq uency tmlls ilio11S in 
the 320 dol per line disl)lay. If you "'e skel)l.ica.l, .,.,l/I.lhe 
acc01I/.I)(l1/ying prog rn III. If ),O Ll I' A TAR I behaves M e 
lIIine, YO Li should see 11 0 change in the graphics display 
excelJl for the border. This border change is due 10 Ihe fact 
Ih al in gml)h ics 1II0de II , a lld ollly ill grtll)hirs lIIode II , 
color register 4 is illiliali1..(!(/lo six ralh('rlhal/ its normal 
init.ial value of zero. 

Nole Ihat Ih e progralll accesses Ih e gral)hirs modes 
using a BA SIC CO lli ilia ",I of Ih e gelleral forlll: 

OPEN #6,X,G,"S:" 

where G is the grajJliics modi' ond X is usually 8, i.f'. 
OPE1V for writing. Th is CO Ill1ll1l1U/ call be llsed for all 
g ra/Jhics 1II0des (0 Ihrough II ). Add 32 to X 10 illhibil 
S(I'I'ell rlea r; add 16 10 X for sl)lil srreell disl)III.l"" 
J osel)" W robe! 

10 OPEN #6,8,10,"S:" 
20 FOR I:OT04 
30 FOR J :OTO 15 



SOFT
ROM

4096 BYTES OF SOFT ROM

STORE MACHINE CODE

SOFTWARE BEYOND THE

BOUNDARIES OF BASIC

WRITE PROTECT RAM WITH

A FLIP OF A SWITCH

STORE VARIABLES OR

INDICES OUTSIDE OF BASIC

SOLVE THE CONFLICTING

ROM PROBLEM BY SOFT-

LOADING THE APPROPRIATE

ROM IMAGES

The SOFT ROM is compatible with any large

keyboard PET/CBM or similar 2532 EPROM

systems. It may be placed in any ROM socket

to give the user room for machine code. If the

SOFT ROM is placed in an occupied ROM

socket, the user can transfer the PET/CBM ROM

into the on-board ROM socket and select

between ROM and RAM to manipulate the

Commodore operating system.

Since the SOFT ROM places write

protectable RAM into any of the computer's

ROM sockets, it is ideally suited to use as a

development tool to test ROM or EPROM based

software systems before they are burned in.

Examples of software presently available

for the SOFT ROM includes BASIC AID,

UNIVERSAL WEDGE, SUPERMON,

EXTRAMON, USER PORT PRINTER (Centronics

parallel) and a buffered BACKGROUND

PRINTER routine.

Installation is a simple plug-in into any

available ROM socket.

$129.00

■ROM

CMD
CANADIAN MICRO

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

416 878-7277

DISTRIBUTORS OF:

MUPET • DOUBLE-MUPET • SPOOLER

THE MANAGER* I/O PRODUCTS

SOFT 
10M 

• 4096 BYTES OF SOFT ROM • STORE VARIABLES OR 
INDICES OUTSIDE OF BASIC 

• STORE MACHINE CODE 
SOFTWARE BEYOND THE 
BOUNDARIES OF BASIC 

• SOLVE THE CONFLICTING 
ROM PROBLEM BY SOFT­
LOADING THE APPROPRI ATE 
ROM IMAGES • WRITE PROTECT RAM WI TH 

A FLI P OF A SW ITCH 

The SOFT ROM is compatible with any large 
keyboard PETICBM or similar 2532 EPROM 
systems. It may be pl aced 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 ICBM ROM 
into the on-board ROM socket and se lect 
between ROM and RAM to manipulate the 
Commodore operating system. 

Since the SOFT ROM places wri te 
protectable RAM into any of the computer's 

C~ 
CANADIAN MICRO 
DISTRIBUTORS LTD. 
365 Main St., M ilton, Onta rio L9T 1 P7 
416878-7277 

ROM sockets, it is ideally sui ted 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, USE R PORT PRINTE R (Centronics 
parallel) and a buffered BACKG ROUND 
PRI NTER routine. 

Insta llation is a simple plug-in into any 
available ROM socket. 

DISTR IBUTORS OF: 
MUPET · DOUBLE-MU PET • SPOOLER 
THE MA NAG ER' I/O PRODUCTS 

$129.00 
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40 COLOR J

50 PLOT 15*1+J,0:DRAWTO 15*1+J,191

60 NEXTJ

70 NEXT I

80 CLOSE #6

90 FORG = 8TO 11

100 OPEN #6,40,G,"S:"

110 FOR 1=1 TO250:NEXTI

120 CLOSE #6

130 NEXTG

140 GOTO 90

150 END

Questions

"What can we poor $395.00 Commodore 4010 Voice

Synthesizer victims do to get any kind ofprogramming

help? Cadi you advise me ofany users that can give me

some kind of hack-up in this matter?" L. W. Goesch

"I have written a program to cover my personal financial

accounts which I run through monthly and add on the

month's expenditures and income under various headings.

The program then does various things with the data, such

as forecastingfor the whole andfuture years, highlighting

items oj over- and under-expenditure, etc.. The problem is

that each month I have to list the DATA statements in

order to amend them by adding on the current mouth's fig

ures.

"Is there any way I can get the program to automati

cally update the date information so that I do not have to

do this by hand? Any help you can offer would be appreci

ated...! have an 8K Original ROM PET...." Peter

Shaje

You want the computer to imitate what you are

now doing by hand: print a changed DATA state

ment on the screen and then press RETURN to

place it into the program. This is a "self-modifying

program." It can be done by telling the computer

to print the new DATA statement on the screen

and then POKEing carriage returns into the key

board input buffer. Its starting address is 527

(your Original ROM PET), 623 (Upgrade and 4.0).

The number of automatic RETURNs you need

must be POKEd into address 525. For example, if

you POKE 527,13: POKE 528,13 (putting two

carriage returns into the buffer), you must then

POKE 525,2. (For Upgrade and 4.0: POKE 158,2.)

Finally, this line of POKEs must end with END.

This program would replace the DATA state

ment in line "L" with an updated set of DATA.

(Notice that the new data is in variables Y and Z

which, when printed on the screen, will be numbers.

Also, the CLEAR SCREEN and HOME are used to

correctly position the cursor so that the RETURNS

will be made over the new DATA line):

100 PRINT"{CLEAR}{03 DOWN}"L"DATA"Y","Z"{

DOWN}L="L+2":GOTO500{04 UP}":POK

E525,2:POKE527,13:POKE528,:END

500 IFL>50THEN540:REM YOU PASS BACK THE V

ALUE OF L TO THE PROGRAM

510 REM TO ALLOW THE PROGRAM TO KNOW WHIC

H DATA LINE IT LAST CHANGED—

520 REM A DIRECT-MODE RETURN WILL NOT LEA

VE THE VARIABLE VALUES INTACT.

530 GOTO 1000: REM THEN YOU CONTINUE TO C

HANGE OTHER DATA UNTIL DONE.

540 PRINT"J0B ACCOMPLISHED":END

A similar technique is used to automatically

delete lines in a program in COMPUTE! #12, pg.

1 Ir>, This same result tan be achieved on the Atari

as well: see COMPUTE! # 15. pg. 80. Also see last

month's COMPUTE! page 22.*

"First allow me to compliment you for creating what has

been needed in a computer magazinejor a long time.

Your ''Ask the Readers" column really puts you head and

shoulders above the competition! Here is a problem that

has had mefrustratedfor a year now:

I own an OSIC3 and the OS65D 3.0 operating

system, with which ! have been perfectly happy with except

for one thing: I cannot successfully use sequential access

data files. For example, let us say I have created the file,

"DATA1". I would use the following program:

10 A$ = "DATA1"

20 DISK OPEN,6,A$

30 PRINT#6,A:PRINT#6,B:PRINT#6,C

40 DISK CLOSE,6,A$

50 PRINT "DATA NOW ON DISK"

60 GOTO 100

70 (etc.)

Although I would have a line number 100 in the

program, I would always get a US (undefined statement

— no such line number) error in line 60. When I try to

LIST the program, I just get garbage on the screen. I

havefollowed the manual letter for letter and asked others

about it, but alljor naught; I still can't get it to work. I

know that there must be some way — / have software in

BASIC that does it successfully. Any suggestions? Please

help!"

John Fyy

"I wish to operate a Commodore 3016 computer and

3040 floppy disk drivefrom a marine 12v battery supply

via wiring modifications and outboard circui/ty if neces

sary. The result should allow conversion back to the usual

AC power, but it need not be switchable between the two

(although this would be an advantage). Can you supply

any ofthefollowing?

1. Details of required DC power supply voltages,

current capacity, and regulation specifications for

the two units.

2. A tested circuit by someone who has done it

I realize that a I2v-to-2l0v inverter of 200 watts

capacity is an alternate, but the direct approach is

preferred." Frank Chambers ©
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40 COLORj 
SO PLOT IS*I+j,O,DRAWTO IS*I+j,191 
60 NEXT j 
70 NEXT 1 
80 CLOSE #6 
90 FORG;8TO II 

100 OPEN #6,40,G,"S: " 
110 FOR I; I TO 250,NEXT I 
120 CLOSE #6 
130 NEXTG 
140 GOTO 90 
ISO END 

Questions 
"What can we poor $395 .00 Comll/.odore 4010 Voice 
Synlhesizer victillls do 10 get any hind of l)rogmlll:lI/.ing 
hell)? Call yo u. advise lIIe of an)' users thaI ca n give me 
SOllie hind of back-"I) ill Ihis lIIaller?'· L. W. Goesch 

"I have wrillell a prograllllo cover III)' personal financial 
acconllis which I run Ihrough lIIonlhly and add all. Ihe 
lII onth's expendilures and income un.der various headings. 
The I) rogmlll thell does various things with Ihe dala, snch 
as forecastingfor Ihe whole and fUlure yea.rs, highlighling 
ilems of over- alld under-expenditure, elc .. The problem is 
Ihat each lIIonlh I have 10 listlhe DA TA slalelll enl..5 in 
order to a"lll.end Ihe/lt b), adding all. Ihe C/l.ITllnt //lonlh's fig­
ures. 

"Is Ihere any way I can gellhe l)rogI"G. /It to aulollla.li­
ca lly updale Ihe dale inforlllalion so Ihal J do Ilot have 10 
do Ihis by halld? An)' hell) you can offer would be apl)reci­
aled .. .! have an 8K Original ROM PET. " Peter 
Shafe 

You walll the computer to imitate what you are 
now doing by hand : print a changed DATA state­
melll on the screen and then press RETC RN to 
place it into the program. This is a "self-modifying 
program." It can be done by telling the computer 
to print the new DATA statemelll on the screen 
and then POKEing carriage returns into the key­
board input bufTer. Its starting address is 527 
(your Original ROM PET) , 623 (U pgrade and 4.0). 
The number of automatic RETU RNs you need 
must be POKEd into address 525. For example, if 
yo u POKE 527, 13: POKE 528,13 (putting two 
ca rriage retu rns into the bufTer), you must then 
POKE 525 ,2. (Fo r Upgrade and 4.0: POKE 158,2.) 
Fina ll y, this line of POKEs must end with END. 

This program would replace the DATA state­
ment in line "L" with an updated set of DATA . 
( I otice that the new data is in va riables Y and Z 
which , when printed on the sc reen , will be numbers. 
Also, the CLEAR SCREEN and HOME are used to 
correct ly position the cursor so thal lhe RET URNS 
wi ll be made ovcr the Il ew DATA lill c): 

U0 PRINT " {C LEAR) {03 DOWN) " L" DATA " Y", " z" { 
DOWN)L= " L+2", GOT0500{0 4 UP) ": POK 
E525 , 2 , POKE527 , 13 : POKE528 , , END 

500 IFL)50THEN540,REM YOU PASS BACK THE V 
ALUE OF L TO T HE PROGRAM 

510 REM TO ALLOW THE PROG RAM TO KNOW WHIC 
H DATA LINE IT LA ST CHANGED--

520 REM A DIRE CT- MODE RETURN WIL L NOT LEA 
VE THE VARIABLE VALUES INTACT . 

530 GOTO 1000, REM THEN YOU CONTINUE TO C 
HANGE OTHER DATA UNTIL DONE . 

540 PRINT"JOB ACCOMPLISHED ": END 

A similar technique is used to automaticall y 
delete lines in a program in COMPUTE! # 12, pg. 
I 16. This same resull can be achieved o n th e Al.ari 
as well: see COMPUTE! # 15, pg. 80. Also see last 
mOlllh 's COMPUTE! page 22. 

"Firsl allow lIIe 10 cO IIII)lilllell.l YO ll for creatillg whal has 
been needed in a com/)lIfe,- magazine for a long lilli e. 
Your "Ask Ihe Readers" colllllln reall), puis ),0 11 head and 
sholilders above Ihe cOlllpelilion! /-Iere is a problellllhal 
has had me frustrated for a )'Cltr now: 

I OWIl an OSI C3 alld Ihe OS65D 3.0 o/Jera lillg 
system, wilh which I have beell. /Je1fectly I!(INY with except 
for one thing: I cannot successfully use sequential access 
dala files. For examl)le, let liS say I have crealed the file, 
"DATA I ". I would lise 11u: followill.g IJrogra.lII: 

10 A$= "DATAI" 
20 DISK OPEN,6,A$ 
30 PRINT#6,A,PRINT#6,B,PRINT#6,C 
40 DISK CLOSE,6,A$ 
SO PRINT " DATA NOW ON DISK" 
60 GOTO 100 
70 ..... (etc.) 

A Ilhough I would have a line nWllber 100 ill Ihe 
IJrogram, J would always gel a US (undefined sialelll.eni 
- no such lille nWII.lJeI) error in line 60. When. I II)' 10 
LIST lite IJrogram, I j us l gel garbage all. Ihe screen. I 
have followed Ihe lIIalllw.llelierfor leller and asked olhus 
about ii, bul a.ll for nallgltl; I slill wn'l gel il ia work. I 
know that there must be some way - / have software i'n 
BASIC Ihal does il -,uca . .,-ji"ly . Ally suggeslions? Please 
help!" 
J ohn F,), 

"I wish 10 operale a COllllII.odor,' 30 16 cOlllpuler and 
J040 flOI)I) ' disk d,·ive fro lll a IIIm·ille 12v ba.lt",), .m/)ply 
v ia wiring modifications a nd outboa rd cirruit,)l if I1.(JCfS­

sary. The result should allow ClJI1Vi,,.s;un bac/{ 10 the usua.l 
AC power, bul it Ileed 11.01 be switc/wble belween Ihe Iwo 
(allhough Ihis would be (LI/ adT/fllllage). Ca ll YOII slll,pl), 
(lilY oj" Ihe following? 

I. Detail, '1 r"qllirnl DC IJllwer .w l)I)ly vollagf!s, 
current caparity, awl rl'glllfltion sjJeciji(al.iow·jor 

lite two units. 

2. A !eslNI ri r(lIi/ hy .WIllf'fJ1I(' wlw has dow' il 

I r/'{/.liZl' Ih flt fI / 2"-11I-241J,, ill vl'/"II'/" oI2()() wfi lis 
(a /)(I(";I.)I is all. al/f' r/IfIII' , hlil/lif' dirn! ajJjJroarh is 
/mji'nnl. " F/"fIllk Chfllll/"' ''s © 
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»I£X CIEftTE
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KKT EDITOR

■-EXIT TO iftSIC

EUTER 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 OF:

MUPET • DOUBLE-MUPET • SPOOLER

THE MANAGER • IO PRODUCTS

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

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

For the Business User 

• Uses Menu Options - no programming 
experience needed . 

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

• Performs predefined calcu lations on the 
record in realtime as record is displayed on 
the screen. 

• Reports can be produced using any search 
criteria and /or arithmetic functions. 

• Useful appl ications can be developed 
quickly. 

Typical Applications include -

• I nventory Control 

• Mailing Lists 

• Accounting systems 

• Personnel 

• Costing 
• Gathering test data 

• Budgeting 
• Schedul ing 
• Examples of use included on disk supplied. 

As Programmers Tool 

• Uses standard PET ASCI I files . 

• Software interface is in Basic and avai lable 
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 
disp layed . 

• Professional software support including 
unique security ava ilable. 

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

$250.00 
DISTRI BUTORS OF: 
MUPET ' DOU BLE -MUPET' SPOOL ER 
THE MANAGER ' 110 PRODUCTS 

365 Main St. , Milton, Ontario L9T 1 P7 
416 878-7277 
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Guest Commentary:

The Three Laws
Isaac Asimov

New York, NY

Now that computerized robots are not only possible,

but actual; now that they are rapidly invading

industry, and becoming a factor that may produce

extraordinary economic and social changes over

the next generation; I can't help but think back

forty years to the time when I invented the Three

Laws of Robotics, in 1942.

These are:

1. A robot may not injure a human being, or,

through inaction, allow a human being to

come to harm.

2. A robot must obey the orders given it by

human beings, except where such orders

would conflict with the First Law.

3. A robot must protect its own existence, as

long as such protection does not conflict with

the First or Second Law.

Since these Laws are often quoted, quite

seriously, in articles and books on robotics (a word

I was, apparently, the first ever to use, back in

1942), I am sometimes tempted to wonder at the

prescience of my 21 -year-old self, and to suspect

that perhaps the high opinion some people have of

me may possibly be deserved.

But then rationality intervenes, and I know

that this is nonsense. The Three Laws are obvious

from the start, and everyone is aware of them

subliminally. The Laws just never happened to

be put into brief sentences until I managed to

do the job.

The Laws apply, as a matter of course, to

every tool that human beings use.

Consider a knife, for instance. The first law of

knifedom is that it be used safely. No one would

use a knife if it meant cutting one's fingers off in

the process. Therefore, to begin with, a knife is

equipped with a handle. To generalize, any cutting

instrument must offer a way of being safely held

while it is being used to cut.

The second law of knifedom is that it be used

effectively. Therefore, a knife must be given a

sharp edge (provided that is safe), for no one

is interested in hacking away uselessly with a

dull blade.

The third law of knifedom is that it maintain

its integrity during cutting. Of what use would a

knife be if it broke or dulled while culling? A knife

is therefore made of some tough material thai

holds an edge and that doesn't snap (provided

such toughness doesn't interfere with either its

safety or its effectiveness.)

You can apply this soil of reasoning, not only

to material tools, but, also, without too much diffi

culty, to a social institution such as the Constitution

of the United States.

The delegates to the Constitutional Convention

of 1787 endeavored to work out a document that

(first) would be safe to use, and would not subject

Americans to a tyranny; and that (second) would

be flexible enough to be responsive to the needs of

the people, provided that did not compromise its

safety; and that (third) would be sufficiently durable

to serve new times and new conditions, by means

of amendments if necessary, provided that did not

compromise either its safety or its effectiveness.

You can even apply this sort of reasoning to

your own behavior: to your attitude toward your

diet, or toward exercise, or toward your job. That

behavior must insure first safety — then effec

tiveness — then durability.

Consequently, I have my answer ready when

ever someone asks me if I think that my Three

Laws of Robotics will actually be used to govern the

behavior of robots, once they become versatile and

flexible enough to be able to choose among dif

ferent courses of behavior.

My answer is, "Yes, the Three Laws are the

only way in which rational human beings can deal

with robots — or with anything else."

- liut when I say that, I always remember

(sadly) that human beings are not always rational.©
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Memory— you never seem to have quite

enough of it.

But if you're one of the thousands of Apple

owners using the SoftCard, there's an economical

new way to expand your memory dramatically.

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

plugs into your Apple II,® and adds 16k

bytes of dependable, buffered

read/write storage.

Together with the SoftCard,

the RAMCard gives you a 56k

CP/M® system that's big enough

to take on all kinds of chores that

would never fit before (until now,

the only way to get this much

memory was to have an Apple

Language Card installed).

GREAT SOFTWARE:
YOURS,OURS,OR THEIRS. f

With the RAMCard and

SoftCard, you can tackle large-

scale business and scientific

computing with our COBOL and

FORTRAN languages. Or greatly

increase the capability of CP/M
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applications like the Peachtree Software account

ing systems. VisiCalc™ and other Apple software

packages can take advantage of RAMCard too.

And RAMCard gives you the extra capacity to

develop advanced programs of your own, using the

SoftCard and CP/M. Even with the RAMCard in

place, you can still access your ROM BASIC

_ and monitor routines.

JOIN THE SOFTCARD
\

The RAMCard is just the

latest addition to the SoftCard

family— a comprehensive sys

tem of hardware and software

that can make your Apple more

versatile and powerful than you

ever imagined.

Your Microsoft dealer has ali

the exciting details. Visit him

soon, and discover a great idea

that keeps getting better.

Microsoft Consumer

(206)454-1315.
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The Beginner's Page

Richard Mansfield

Assistant Editor

Searching Files

Here is a program to maintain a master index of all

COMPUTE! articles. It will demonstrate a way that

data can be managed by a computer to make entering

and retrieving information fast, easy, and accurate.

In specific, we will look at the problem of searching

for data within a data file.

Central to most data management tasks is the

job of searching through a list of records {a file) for

a particular record or class of records. You might

want to see all COMPUTE! articles on the topic of

computer shows. The string-manipulating BASIC

commands (LEFTS, RIGHTS, MID$, and LEN)

are both fast and flexible when used as searching

tools. This program will illustrate some of the

major considerations when setting up a database

management program:

Program I. Microsoft Version

4 REM *****************************

5 REM * INITIALIZATION *

6 REM *****************************

10 T = 100

20 DIMA$(T)

30 FOR I = 1 TO T:READ A$(I)

40 IF A$(I)="END"THEN T=I-1:GOTO100

50 NEXT I
UQ DPM *****************************

100 REM* MAIN LOOP *

110 PRINT: PRINT "PLEASE CHOOSE:"

120 PRINT "1.AUTHOR

130 PRINT "2.SUBJECT

140 INPUT K$

160 ON VAL(K$)GOTO 200,300

199 REM*

200 REM* SUBROUTINES

201 RfciM

210 PRINT "TYPE AUTHOR'S LAST NAME

220 INPUT NAMES

230 FOR I = 1 TO T

240 L = LEN(A$(I))

250 FOR B = 1 TO L

260 IF MID$(A$(I),B,1) = "*" THEN '

~ GOTO 280

270 NEXT B:PRINT "MISSING *'S IN RECO-

~RD #"I:END

280 B = B+1:IF MID$(A$(I),B,LEN(NAMES'

")) = NAME$ THEN PRINT A$(I)

290 NEXT I:GOTO 100

300 PRINT "PLEASE TYPE THE TARGET SUB'

"JECT"

310 INPUT SUBJECTS

320 FOR I - 1 TO T

330 L = LEN(SUBJECT$)

340 IF LEFTS(A$(I),L) = SUBJECTS THEN*

** PRINT A$ (I) :Q = 1

350 NEXT I: IF Q = 0 THEN PRINT "NO MA'

"TCHES FOUND"

360 Q - 0:GOTO 100

499 REM* ****************************

500 REM* DATA *

.' r .' r\ Hj "i

510 DATA SHOW—TRENTON COMPUTER FESTI'

~VAL*BUTTERFIELD*15

520 DATA PREVIEW—CBM FAT 40*BUTTERFI'

~ELD*15

20000 DATA END

READY.

Program 2. Atari Version

2 REH ATARI UERSION

3 REM

4 rem mmtnntttntkttt*

5 REM * INITIALIZATION *

6 rem m*$mmw*xm$m
10 T=106

20 DIM ft$(T*88),T&80),La>,NAME*<48),SU

BJECT$<40>

30 FOR 1=1 TO THREAD T$

48 IF T$="EW" THEN T=I-1=QOTO 100
50 AK<I-i)*80+l,I*88)=T$

60 LXIMflKT*)
70 NEXT I

106 REM WlXtmtfflfWiW^

101 REM * MAIN LOOP *
182 REM W&WtfflfffllW&&W!.

110 PRINT ^PRINT "Please choose:"

120 PRINT "1. Author"

138 PRINT "2. Subject"

140 INPUT K

150 ON K GOTO 280,360

199 rem mmmmmmm

206 REM * SUBROUTINES *

210 PRINT "TYPE AUTHOR'S LAST NAME"

22S Itf'UT NAME*

236 FOR 1=1 TO T
248 L=L( I):T$=A*((1-1 $88+1,(1-1 >^&6
250 FOR B=l TO L
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Program 1. Microsoft Version 

4 REM ***************************** 
5 REM * INITIALIZATION * 
6 REM ***************************** 
10 T = 100 
20 DIMA$(T) 
30 FOR I = 1 TO T:READ A$(I) 
40 IF A$(I)="END"THEN T=I-l:GOT0100 
50 NEXT I 
~9 REM *******************+********* 
100 REM* MAIN LOOP * 
101 REM*···*···*·*···*·········***·· 
110 PRINT: PRINT "PLEASE CHOOSE :" 
120 PRINT "l.AUTHOR 
130 PRINT "2.SUBJECT 
140 INPUT K$ 
160 ON VAL(K$) GOTO 200 ,300 
199 REM·*·····*·**·****···**···***·· 
200 REM* SUBROUTINES * 
201 REM·····***·······**·*****······ 
210 PRINT "TYPE AUTHOR'S LAST NAME 
220 INPUT NAM E$ 
230 FOR I = 1 TO T 
240 L = LEN (A$ (I» 
250 FOR B = 1 TO L 
26 0 IF MID$ (A $ (I) ,B, l ) = "*" THE N ­

- GOTO 280 
270 NEX T B:P RI NT "MI SS ING * ' 5 IN RECO ­

-R D # "I:END 
28 0 B = B+l:IF MID$ (A$( I ) , B,L EN( NAME $ ­

-» = NAME $ TH EN PRI NT A$ ( I ) 

290 NE XT I: GOTO 100 
300 PRINT "PLEASE TYPE TH E TARGE T SUB-

-JECT" 
310 INPUT SUBJECT$ 
3 20 FOR I = 1 TO T 
330 L = LEN( SU BJECT$ ) 
340 IF LEFT$(A$(I ) ,L) = SUBJECT$ THEN­

- PRINT A$(I): Q = 1 
350 NEXT I:IF Q = 0 THEN PRINT "NO MA-

-TCHES FOUND" 
360 Q = 0: GOTO 10 0 
499 REM·*···**·**··*······**. * •••• *. 
500 REM* DATA * 
501 REM····*··*·····****····· ***·*** 
510 DATA SHOW--TRENTON COMPUT ER FE STI-

-VAL*BUTTERFIELD*15 
520 DATA PREVIEW--CBM FAT 40*BUTTERFI­

-ELD*15 
20000 DATA END 

READY. 

Program 2. Atari Version 

2 REM AT~I l.U:SION 
3 REM 
4 REM ********************** 5 REM * IHITIALIZATION * 
6 REM ********************** Ie T=I00 
20 DUl Ai( H80 ), T$(80 ), L( 1), f"1E:t( 40 ), SU 
B.£CT$(40) 
30 Fa;: 1=1 TO U£AD 1$ 
40 IF T$="Et-fJ" T1Hl 1=1-1 ' GOTO 100 
50 Ai( ( 1-1)*80+ L 1:tOO )=1$ 
60 L( I FLEW 1$) 
70 t-EX1 I 
100 REM *:tt-:n:!:'.',,***:t***:t**:\:%:t:t 
Hl1 REM * t'A Hl LOOP 1: 
102 REt1 *****:m*******:n~:j,(:\,:* 
110 PRHlT 'PRINT "Please choose '" 
120 PRHlT "1 . Mhor·" 
130 PRIHT "2 . So.,t, j ect" 
140 It-f'UT K 
150 ON K G010 20(1 , 300 
199 REM :t.****t:**:t.:~:t:** :*t*~::t:t~: 1.~ 
200 REM t SIiF.:OUT I HES >~ 
201 RH1 :t~:t.::t*:t'*t:t:),::***t: 1,:: t~:l,:::~q:::~: 
210 PRim "1,)'PE AUTHOP' ::: Lf:i:;1 t~t1E " 
22£1 HF'UT tlAtlH 
230 FOP 1=1 TO 1 
24£1 L=l( I ) '1$=A$« 1-1 )t80+L ( 1-1 )tE:0+U 
~'5£1 FCf: 8=1 TO L 



ATTENTION

HOW DOES A $299 BYTEWRITER-1

STACK UP AGAINST A $650 EPSON MX-80?

YOU DECIDE!

"he Only 80 Column Dot

Matrix Printer Under $300.

Why do we dare to compare the

Jytewriter-1 to the Epson MX-80,

he industry leader? Because we

eel strongly that dollar for dollar,

he Bytewriter-1 is tough to beat for

performance and quality.

Dur extensive testing has proved

hat the Bytewriter-1 interfaces

)roblem-free to the TRS-80, the

\pple II and the Atari 400 and 800.

Ne are not going to tell you that the

iytewriter-1 is better than the

v^X-80, but by comparison, and for

lalf ihe cost, you get more than a
eliable printer — you get a great

'alue.

lall or write for more information

oday.

Zomparable features.
-Incomparable price.

MICROTEK^

'514 Chesapeake Drive

ian Diego, CA 92123

714) 278-0633

DutsideCAcall

"OLL FREE (800) 854-1081

rWX. 910-335-1269

"RS-80 is a trademark of Radio Shack, Div.

of Tandy Corp.
\pp\e II is o trademark of Apple Computer,

Inc.

Wari 400 & 800 are trademarks

of Atari, Inc.

n1X-80 is a trademark of
Epson America, Inc.

FEATURES

Print speed

Paper feed

Ribbon

Life
expectancy

Dimensions

Character

set

Interface

Warranty

Printhead

replacement

Cost

BYTEWRITER-1 EPSON MX-80

60 lines per minute

Friction feed

original plus 3 copies

Black, cartridge $9.95

Printhead — 100 million char.

Drive Mech.— 10 million char.

Ribbon — 5 million char.

3.8" x 15" x 9"

96 ASCII

Parallel

90 days

$29.95

$299

46 lines per minute

Pin feed

original plus 2 copies

Black, cartridge $14.00

50 —100 million char.

5 million char.

3 million char.

5.2" x 14.7" x 12"

96 ASCII

Parallel

90 days

$30

$650
"Dalo source: Epson MX-80

Operation Manua

Day

Money Back
Guarantee

nENTIO 
mo PARISON SHOPPERS 
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Black, cartridge $9.95 
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Pin feed 
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5.2" x 14.7" x 12" 

96 ASCII 

Parallel 

90 days 

$30 

$650 
' Data source: Epson MX·80 
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Money Back 
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268 IF T*(B,B)="r THEM GOTO 288

276 NEXT ^PRINT "MISSING *'S IN RECORD

288 B=B+1 fIF T$(B.B+LEN<:mr-O->-l>=fW1E$

THEM PRIN1 T$

290 hEXT I-GOTO 168

306 PRINT "PLEASE TYPE T^ TARGET SUBJEC

T"

318 IIFUT SUBJECT*

320 FOR 1=1 TO T

330 L=LEN(SUBJECT$)

340 T*=A$C< 1-1 )*88+i,<I-l)*80+L<I>)

345 IF T*(1,L>=3UB.JECT$ THEN PRINT T$=G=

1

350 NEXT MF Q=0 THEN PRINT "NO MATCHES

FOUND."

360 0=8'GOTO 180
495 REN m&m***fcW##*
506 REM * DATA t

561 rem mmmm****
510 DATA SHOW—TRENTON COMPUTER FESTIUAL

*BUTTERFiaB*15
520 DATA PREUIEW--CBM FAT 48*BUTTERFIELD

*15
20600 DATA BC

How It Works

Let's see how this program searches through the

file for records which match whatever is required.

This kind of file (lines 510-520) is called a variable-

fieldfile because each of the three fields — the

subject, the author, and the issue number — can be

of any length. The DATA statements each contain

one record. Within each record, the author field

could be as short as "Cox" or as long as "Butter-

field." The fields can vary in length. This saves

memory space, but at the expense of speed. So, for

large databases, where a search will go through

hundreds or thousands of records, fixedfields are

used because speed becomes an important factor.

A name like "Cox" would be padded with blanks to

take up the proper amount of fixed space required

by its field. But we are setting up a smaller database

and will take advantage of the memory efficiency

of variable fields in this program.

Because the fields are variable, we have to let

the computer know where one ends and another

begins. Otherwise, how would it know that the

author's name in line 510 wasn't Festival Butter-

field? We separated the fields by using the "*".

This means that we will have to look for "*" within

each record when we are searching for the author

fields. This is why the variable-field can be slow:

each record must be handled individually, watching

for delimiters (fences between fields). Let's take a

look at what the program does:

Line Number

10 Here we tell the computer that there are a

maximum of 100 records in our file. This is

necessary because (in line 20) the computer

must set aside memory space for each record.

20 Set up an array which is DIMensioned to

100 string-variable zones. Each string (record)

will fill each zone, but Microsoft BASIC

dynamically expands the zone sizes so the

DIMensioning is merely the number of zones,

not their size. {In Atari BASIC, the DIM state

ment sets up one giant string. The DIMen

sioning in Atari is the size of this huge string).

...for large databases, where a

search will go through hundreds

or thousands of records,

fixed fields are used because

speed becomes an

important factor.

30 READ each DATA statement (place it into

its proper, numbered zone in memory). READ

up to the maximum (T) unless...

40 one of the DATA statements is the word

"END" in which case you went beyond the last

real record — you must subtract one from

counter (I) so the program can now know the

true total (T) number of records in this

database.

50 Keep raising the counter (I) until you

reach the limit (100) or get the word i4END"

(line 40), then...

110-160 A typical mam loop structure with a

menu of choices, an INPUT from the user,

and then a branching which depends on the

INPUT.

230 Establish a loop which will "pull out" each

record, from record 1 to the total (T).

240 In each case, find out the length (L) of a

record.

250 A second loop, nested within the other

loop, which will count each character within a

particular record. It will end, of course, when

it reaches the total number of characters in a

record (L).

260 When one of the characters is a "*", we

know that we are positioned at the "author

field" of the record. So we skip the "NEXT B"

count up, in line 270.

270 If we have no more "NEXT B," then we

went through an entire record without finding

the "*" symbol and we print an error message

on the screen and END the program so the

bad DATA statement can be fixed.

280 First, since B now is the position of the

22 

260 IF 1$(8 , 8 )="*" THEIl GOTO 280 
270 I·En BPRIHT "MISSm~ !,; ' S IN RECORD 
#" ; I ' EI-10 
280 8=8+ 1 , IF 1$( 8, B+LEH< l·jAt·jEt )-1)=I·1At·jEt 
TH::I·l PRI In 1$ 
290 I·EXT I ' GOTO 100 
30<1 PRIHT "PLE~3E TYPE Tf£ TARGET SUB.JEC 
T" 
310 It-PUT SUB.JECTt 
3~'0 Fffi 1=1 TO T 
330 L =LEW SUB.JECT$ ) 
34fl T$=A$( ( 1-1 )1(80+ 1 , ( I-I )!';80+L( I ) ) 
345 IF 1$( L U=SUB.JECT$ TH::fl PR ItH 1$ , G'= 
1 
350 I£}~T I , IF Q=0 Tf£fl F1<UlT "f(J t1ATCHES 

FOUt40 . " 
360 Q=0 , GOTO 100 
499 REM :iU*:t.m***-***** 
500 REM * ~TA * 
501 REM tU*:i::m u.u:t*-** 
5Hl OOTA SHO(.l--TRHlTCll CCtPUTER FESTILItL 
*BUTTERF I ELD* 15 
520 OOTA PREUIEW--CBM FAT 40*8UTTERFIELD 
*15 
20000 OOTA 00 
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How If Works 
Let's see how this progra m sea rches through the 
file fo r records which match whatever is required . 
T his kind of fil e (lines 5 10-520) is called a variable­
[ield fi le because each of the three fi elds -the 
subject, the author , and the issue numbe r - can be 
of any le ngth. T he DATA state ments each contain 
one record . Within each record, the a uthor field 
could be as short as "Cox" o r as lo ng as "Butte r­
field. " The fields can vary in length . T his saves 
me mor y space, but at the expense o f speed. So, fo r 
large databases, whe re a sea rch will go through 
hundred s or thousands of records,fixed [ields are 
used because speed becomes an important facto r. 
A name like "Cox" would be padded with blanks to 
ta ke up the pro per amount of fi xed space required 
by its fi e ld . But we a re setting up a sma lle r database 
a nd will ta ke advantage o f the me mory e ffi cie ncy 
o f va riable fields in this p rogra m. 

Because the fields are variable , we have to let 
the compu ter know where one ends and anothe r 
begins. Othe rwise, how wo uld it know that the 
a uthor's na me in line 5 10 was n't Festival Butte r­
fi eld ? We separated the fi elds by using the "''' . 
This means lhat we will have to look fo r H*" within 
each reco rd when we are sea rching fo r the autho r 
fi elds. T his is wh y the variable-field can be slow: 
each reco rd must be ha ndled individuall y, watching 
fo r delimiters (fe nces between fi elds) . Let's ta ke a 
look at what the progra m does: 

Line Number 

10 Here we tell the com puter that there are a 
max illlulll o f 100 reco rds in our fil e . T his is 
necessa ry because (in line 20) the computer 
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must set aside me mo ry space fo r each record. 
20 Set up an G.1TOY which is DIMensio ned to 
100 string-va riable zones. Each string (record) 
will fill each zo ne, but Microsoft BASIC 
d ynamically expands the zo ne sizes so the 
DIMe nsioning is me rely the nUlIlber of zones, 
not their size . (In Atari BASIC, the DIM state­
ment sets up one giant string. The DI Me n­
sioning in Atari is the size of this huge string). 

... for large databases, where a 
search will go through hundreds 

or thousands of records, 
fixed fields are used because 

speed becomes an 
important factor. 

30 READ each DAT A stateme nt (place it into 
its proper , numbered zone in memory). READ 
up to the maximum (T ) unless ... 
40 one o f the DATA state ments is the word 
"END" in which case you went beyond the last 
real record - you must subtract one from 
counter (I) so the program can now know the 
true total (T) number of records in this 
database. 
50 Keep raising the counter (I) u ntil you 
reach the limit (100) o r get the word "END" 
(line 40), the n ... 
110-160 A typical main loop structure with a 
menu of choices, an IN PUT fro m the user , 
a nd the n a branching which de pe nds on the 
I NPUT. 
230 Establish a loop which will "pull out" each 
reco rd, fro m record I to the total (T ). 
240 I n each case, find out the length (L) of a 
reco rd. 
250 A second loop, nested within the other 
loop , which will count each chamcter within a 
pa rticular record . It will e nd , o f course, wheil 
it reaches the tota l number of cha racte rs in a 
record (L). 

260 When one o f the characters is a"''', we 
know that we are positioned at th e "author 
fi eld " of the record . So we skip the "NEXT B" 
count up , in line 270. 
270 If we have no more "NEXT B," then we 
went through an entire record witho ut finding 
the "*" symbol a nd we print an error message 
on the screen a nd EN D the program so the 
bad DATA stateme nt can be fi xed . . 
280 First, since B now is the position of the 
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APPLE THE FINEST IN FANTASY GAME SOFTWARE

48K-w/dlsk

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 10 48 K 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 I are on our way to Britain to stay in the dreaded Glamis 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

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 PYRAMIDSYou 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

O-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
Fantasyland 2041 A.D. It includes scrolling on the Atari and hundreds of full screen graphics. You can move your little man through the terrain of Mars; if, of

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 HI- You Atari gamers will have to see this in the Atari version to believe it! If your tired of war games which lake 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 Il-lf you had been Napolean would you have done a few things differently? Well as you approach this final battle you are equipped
with the same forces, face the same opposition, and survey the same terrain which he did. We have done a great deal of research to make this historically

accurate as well as extremely complex. Even the angle of sight fatigue of the individual soldier, and his psychological profile are included in the calculations.

Oh by the way. your opposition is no slouch. You may find it more difficult to change the course of history than you think! $49.95/2 disks

••• ARCADIA •••

9-LASAR WARS- Hires-3d space war simulation. Protect the earth from alien invaders $29.95

10-LI1 1LE 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- (#1-4) $112 13-SPACEOUT-(#5 6) $58

14-THE WARRIOR- (#7-8) $64 15-ARCADE- (#9-11) $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. inGilroy. Hopefully, we'll be carrying a full line of Apple and Atari products and invite you to drop in for our 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 Bluej.y Dr.. Morgan Hill. CA 95020
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"*" within the record, we add one to it so that

15 points to the first character of the author's

name. Then we compare the portion of the

string (record) which starts at position B and

which is as long as the name which was INPUT

in line 220. This will give us an exact compari

son. It also has the benefit ofallowing us to

INPUT "BU" and search for all names starting

with "BU" instead of writing out the entire

name "BUTTERFIELD."

290 If we have finished checking and printing

out the matches, we simply return to the main

loop menu to see if other searches will be

requested.

320 Again we loop through each record. This

time we are looking at the first field: the subject

field in a record. Therefore, we will not need

to look for the "*". The subject field starts at

the first position within the record.

330 Here we measure the length of the IN

PUT request. This allows us to have any level

of specification. For example, if "DISK" is

INPUT in line 310, all the records which refer

to disks will be printed. If "DISK STORAGE"

is INPUT, however, only records which match

the entire SUBJECTS, "DISK STORAGE,"

will appear.

340 A simpler version of the compare in line

280. Q is set to equal 1 to show that a match

was found so that line 350 will not print its

message.

360 Q is reset to zero so it will function cor

rectly as 'dflag of matches. We return to the

main loop menu.

If you add more DATA lines, this program

will hold and examine as many records as your

RAM memory permits. If you have 16K RAM, you

can put in more than twice as many DATA state

ments as would be possible in 8K RAM. (The pro

gram itself uses up some of the RAM.) ®

COMPUTE!

The Resource

CoH>reti<ni1»t SO- page umal

Far OLD. NEW or 4.0 ROMS vim 8k of ■n»i)

VIGIL for PET/CW on casstltr or diskette «/9 orojrii.s..

VIGtl for KIC on cassette Irtgulrti 3* ■<«■») BMndlr).
VIGIL liter's Hliual (refunding -Ith jolt.irp order 1

VIGIL Interpreter Lilting 1650? Assembler Language!

filer.

U.S. i CANADA FCRE1GK

.US...

.110...

.125...

..(10

..II?

..130

PET

PET* APPLE II USERS TlNY PASCAL
clurM language aiterutWe to BASIC for PEI or IPPH II Ireluo
LINE EDITOR - [rtllH. «odtfit5 and maintains source language.

COMPILER - corwerts your scurce to an executable P-code format
INTERPRETER - eiecutei compiled P-code. Feitum bullt-1 n 1RACI

CISE-OF.WIIE-DOJF-TNEN-tlSE.SEPCAT-UNTIL COR-T0/OOllNTQ OPDC.CUftC
Graphics version has more: GRAPHICS,PI01,POINT,HiriMKEY,IBS.SQR.
APPLE 11 has lorn 1 hlro-COLOB. nGlSAPH!C5.K0LeP.,HPnjT,Pi)L lni TONE

.1. I CANtOA FCREIGN
PLUS* Gfi'PHICS PEl J?" NEK/4.0 ROW alslette.
PLUS' GRAPHICS PfT }?* NEV/4.0 QOHS cassette..

PLUS- GSAPK1CS APPLE II «■ and DCS 3.1/1.1...
«OH-GS«PH!CS PET 16>/32I NEW/4.0 BOWS Otsketti
N3N-GMPHICS PE1 16II/3E1 NE¥/4.0 tOKS canetti
HON-GBUPHICS APPLE II 3!l/«8K and DOS 3.1/2.1.

.150.

.155.

.150..

.135..

.1*0..

.135..

.110..

.125..

.115..

Tiny basic compiler - pet

Subset 0( PET 8»S!C ccmpllei to 6S02
Hit full floating point clptMl Itlei

CwpHer Itsting optforal «1lh 16« ve
Can lwo" coapiled nacMne cede ar^-he

PET MACHINE LANGUAGE GUIDE

routines. U.S. > CAN1D1
PET WCHINE LANGUAGE GUIDE for DID. NEW or 4.0 RDH5 S9 Ill

ABACUS SOFTWARE
„ „ ^ „ Prices Include postage

P- 0. BOX 7211 order, ^s, te rrep.,d °U
Grand Rapids, Michigan 49510 tKK1- •Kr*y °""r ar <**■

paid for vll Internalloml

61S/ S41-S5TD VISA'

Having trouble

learning to use

your computer?
Reference manuals don't teach. Most 3ASIC

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

For OSI CIP/C4P

Understanding Your C1P/C4P $ 9.95

A Workbook of BASIC Exercises

For VIC

Understanding Your VIC $13.95

Vol. 1: Basic Programming

Money Back Guarantee VISA/MC accepted

All prices include UPS or 1st Class postage

TIS inc

Total Information Services, Inc.

Box 92), Dept. C

Los Alamos, NW 87544 \ I
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"*,, within the record , we add one to it so tha t 
B points to the first cha racter of the a uthor 's 
name. Then we com pare the portion of the 
string (reco rd) which sta rts at pos ition Band 
which is as long as the name which was I N PUT 
in line 220. This wi ll g ive us an exact compari­
son. It a lso has the bene fit of a llowi ng us to 
INPUT "BU " and sea rch for a ll names sta rting 
with "B U" instead of writing out the emire 
name "B UTTE RFI ELD." 
290 I f we have fini shed checking a nd priming 
Out the matches, we simply re turn to the main 
loop menu to see if other sea rches will be 
requested. 
320 Again we loop through each record. This 
time we are lookin g a t the first field : the subject 
field in a reco rd . Therefore, we will no t need 
to look for the "*" . The subject field sta rts at 
the first position within the record. 
330 He re we measure the length of the IN­
PUT reques t. T his a llows us to have an)' level 
of specifica tion. For example, if "DI SK" is 
I NPUT in line 3 10, a ll the records which refer 
to disks will be primed. If "DISK STORAGE" 
is INPUT, however , o n I)' reco rds which match 
the e ntire SU BJECT $, "DI SK STO RAGE," 
will ap pear. 
340 A simple r version of the compare in line 
280. Q is set to equal I to show that a match 
was found so that line 350 wi ll no t print its 
message. 
360 Q is reset to zero so it will function co r­
rectl y as a flag of matches. We return to the 
main loop menu . 

If )'ou add mo re DA T A lines, thi s program 
wi ll ho ld and examine as ma ny records as your 
RAM memor), permits. If )'ou have 16 K RAM , )'ou 
can put in more than twice as man y DATA state­
me nts as would be poss ible in 8 K RAM. (The pro-
gram itself uses up some of the RAM. ) © 
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aving trouble 
learning to use 
your computer? 
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 

Understand ing Your PET/CBM ..... . . $16.95 
Vol 1: Basic Programming 
PET Graph ics. .. .. .. . .. .. . .. ' $ 6.95 

For 051 CIP/ C4P 

Understanding Your C1 P/C4P ..... .. ... . S 9.95 
A Workbook of BASIC Exerc ises 

For VIC 

Understanding Your VIC 
Vol. 1: Basic Programming 

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

TIS INC 

Total Information Services. Inc . 
Box 921. Dept. C 
Los Alamos. NM 87544 

$13.95 
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Statistics Applications for Technicians
Here is a package that is so state-of-the-art that many of the statistical techniques implemented here are not even tn the textbooks yet. STAT is a set of

□rograms for performing a large portion of the most frequently used statistical inference methods. Data can be entered and stored on four different types of
data files These data files can be modified also. The statistical procedures available in the package include the following parametric inference procedures
SUMMARY STATISTICS for each data file and date set. including the mean and standard deviation.

CONFIDENCE INTERVALS for the following (1) the mean of a normal population (both with and without the variance known). (2) the variance of a nor
mal distribution (both with and without the mean known). (3) the parameter (mean time to failure) of an exponential distribution. (4] the parameter (pro
portion] of a binomial distribution. (5i the difference of two normal means (for various combinations of assumptions about the variances of the populations]
and 16} for the ratio of two normal variances

TESTS OF HYPOTHESES about (1) a normal mean, with various cases corresponding to possible assumptions about the variance. 12) the diffcence in
two normal means (various cases! and (3) the ratio of two normal variances

TESTS OF THE EXPONENTIAL MEAN (mean time to failure) and RATIO OF MEANS.
TESTS OF THE BINOMIAL PARAMETER (proportion) and DIFFERENCE OF PARAMETERS
MULTIPLE REGRESSION, including estimation of coefficients, estimation of the error variance, and test of significance of the regression.
ANALYSIS OF VARIANCE for one-way and balanced two-way designs, including interaction

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

A notable feature of the package is inclusion ol very efficient routines for the computation of probabilities and quantiles for the most common statistical
distributions, including normal, binomial, chi-square. t and F Thus the user is not required to furnish "tabular values" from outside sources when

performing statistical analyses with this package STAT complete with all documentation is S200.

APPLE II APPLESOFT and a! least one drive APPLE II PASCAL SYSTEM COMMODORE 32K with 4040/8050 drive
Atari 800 with Microsoft BASIC. Radio Shack Mod III and CP/M compatibility by fall

Matrix software 315 Marion Ave., Big Rapids, Ml 49307 (616)796-2483 or 796-0381

Visa and MasterCard accepted. Dealer inquiries invited.

Agricultural Software
from Cyberia

Farmer'sWorkbook
Now available for Commodore, Apple and TRS-80. The most powerful management tool ever for the

agricultural producer. Farmer's Workbook combines the power of Visicalc1"1 * 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"1 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

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 type 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 a naaemark of Personal Soflware. Inc

MasterCard VISA and COD nrcers accepied Dealer mouines invrteo

515-292-7634

2330 LINCOLN WAY, AMES, IOWA 50010
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Basically Useful BASIC

Editor's Note: Peter is nine. His mother says that Peter

designed the program himself, but she helped with the

coding. —RTM

A Flower Sale

Program
Peter Deal

Malvern, PA

I am a Cub Scout in Den 3, Willistown Pack 98.

Every year we sell pansies. All my neighbors buy

them, like almost everybody on my street. The

next Saturday, my mom and I deliver the pansies.

To know how many boxes are sold, and to know

how much money everyone owes me, I use this

program and my mom helped me write it on the

PET. This year, pansies sold for $2.25 a box.

Helper's notes:

• PET people can type lines 100-390. Users of

other computers should type in lines 270—590.

• This little program checks input for valid

entries (between 1 and 50). The PET version

does so by overwriting the input prompt, the

other version by repeating that prompt. Incor

rect entries can be Further changed after the

computer asks "7 boxes Y/N". Lines to 200-210

in the PET Version, lines 540—560 in the other

version handle that.

• It is likely that lines 530-540 are system

dependent, so they deserve an explanation.

Line 530 clears the buffer of all key presses.

Line 540 waits until "Y" or "N" is typed in. All

other keys are rejected. Line 550 then sends

the control back to the input prompt if the

answer was "N". Otherwise the program pro

ceeds to calculate.

• Jim Butterfield's routine is used in several

places by specifying V, VI and V2 parameters.

This routine has been fully described in

COMPUTE! #9 (pg. 30).

100 REM===============================

110 REM PANSY SALE - PET VERSION

120 REM===============================

130 PR=2.25:MN=0:BX=0:TC=0:TB=0:REM PRICE

,MONEY,BOXES,TOTAL MONEY,TOTAL B

OXES

140 SP$=" ":SP$=SP$+SP$+SP$

150 PRINTSP$:PRINT"{UP}";:V$=""

160 INPUT"> 'END1 OR HOW MANY BOXES _^{03
LEFT}";B$ : IFB$="END"G0T0250

170 BX=VAL(B$):IF BX<=0 OR BX>50 THENPRIN

T"{UP}"; :GOTO150

180 Vl=3:V2=0:V=BX:GOSUB300:PRINT " {0

4 LEFT}" V$ " BOXES - Y/N";

190 FORJ=1TO9:GETQ$:NEXT

2 00 GETQ$:IFQ$<>"Y"ANDQ$O"N"GOTO200

210 IFQ$="N"THENPRINT:PRINT"{02 UP}";:G0T

0150

220 MN=PR*BX : TB=TB+BX : TC =TC+MN

230 Vl=4:V2=2:V=MN:GOSUB300:GOSUB370: PRI

NT» "V$

240 GOTO160

2 50 PRINT:PRINT:V1=7:V=TC:GOSUB30 0:GOSUB3

70:PRINT"I SOLD" TB "BOXES FOR"V

$ :END

2 60 REM===============================

270 GOTO480

280 REM 'USING1 ARRANGE IN COLUMNS, JIM B

UTTERFIELD ROUTINE TO 350

290 REM V IS VALUE; V1.V2 PRINTS

300 V4=INT(V*10TV2+.5):REM ROUNDED

310 V$=RIGHT$(" "+STRS(V4),V1+V2

+1):IFV2<1GOTO340

3 20 FORV5=V1+2TOV1+V2+1:IFASC(MID$(V$,V5)

)<48TH£NNEXTV5

3 30 V6-V5-V1-1:V5=MID$ (V$,V6,V1+1)+LEFT$ (

1.00 0 0 00 000",V6)+MID$(V$,V5)

340 IFASC(V$)>47THENV$=LEFT${"*********",

V1+V2+2+(V2=0))

350 RETURN:

360 REM FLOAT $

370 FORV7 = 1TOLEN(V$) :IFMID$ (V$,V7,1}=" "T

HENNEXTV7

38 0 IFV7>lTHENV$=LEFT$(V$,V7-l)+"$"+MID$(

V$,V7)

390 RETURN:

4 00 REM===============================

410 REM SIMPLIFIED VERSION FOR

420 REM OTHER MICROSOFT SYSTEMS

430 REM UNTESTED !

4 40 REM===============================

450 REM TYPE CODE FROM LINE 270 DOWN

460 REM TO INCLUDE BUTTERFIELD ROUTINE

4 70 REM===============================

480 PR=2.25:MN=0:BX=0:TC=0:TB=0:REM PRICE

,MONEY,BOXES,TOTAL MONEY,TOTAL B

OXES

490 PRINT"> 'END1 OR HOW MANY BOXES":INPU

T B$: IF B$="END"GOTO590

500 BX=VAL(B$):IF BX<=0 OR BX>50 GOTO490

510 V1=3:V2=0:V=BX:GOSUB300

520 PRINT V$ " BOXES - Y/N"

5 30 FORJ=1TO9:GETQ$:NEXT

5 40 GETQ$:IFQ$<>"Y"ANDQ$<>"N"GOT0540

550 IFQ$="N"GOTO490

560 MN=PR*BX : TB=TB+BX : TC=TC+MN

570 V1=4:V2=2:V=MN:GOSUB300:GOSUB370: PRI

NT- »v$

580 GOTO490

59 0 PRINT:PRINT:V1=7:V=TC:GOSUB300:GOSUB3

70:PRINT"I SOLD" TB "BOXES F0R"V

$:END ®
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desig'm lthe progra.1II hill/self, but she hell)ed with the 
coding. - R Ttv! 

A Flower Sale 
Program 
Peter Deal 
Malvern. PA 
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them, [ike almost everybod y on my street. T he 
nex t Satu rday, my mom and [ del iver the pansies. 
To know how many boxes are sold , and to know 
how much money everyone owes mc, I use this 
program and my morn helped me write it on the 
PET. T his yea r, pansies so ld for $2.25 a box. 
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• PET people can type lines 100-390. sers of 
other compute rs should type in lines 2iO-590. 
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other keys a re rejected . Line 550 thc ll sends 
the cont rol bac k to the input prompt if the 
answer was " T". Otherwise the program pro­
ceeds LO calcu latc. 
• Jim BUlle rfield ·s ro uline is used in se\·e ral 
places by specify ing V, V I and V2 parameters. 
T his rou tine has been fu ll y described in 
COMPUTE! # 9 (pg. ~ () ). 

1 0 0 REM====== ========== =============== 
110 REM PANS Y SAL E - PE T VERSION 
1 20 REM========== === ==== ========== ==== 
13 0 PR=2. 2 5 : MN =0 : BX =0 :TC=0 :TB= 0 : REM PRI CE 

, MONEY , BOXES , TOTAL MONEY , TOTAL B 
OXES 

1 4 0 SP$ = " ": SP$=SP$+S P$+SP$ 
1 50 PR I NTSP$ : PR IN T" ( UP )"; : V$= "" 
1 6 0 I NPUT " > ' END ' OR HOW MANY BOXES ~ (03 

LEFT} "; B$ : I FB$ = " END "GOT0250 

170 BX=VAL(B$) : I F BX< =0 OR BX>50 THENPRIN 
T" ( UP } " ; : GOT0150 

1 80 V1= 3 : V2 =0 : V=BX : GOSUB300 : PRINT " (0 
4 LE FT} " V$ .. BOXES - YIN "; 

1 90 FORJ =l T09 : GE TQ$ : NEXT 
200 GE TQ$ : IFQ$ <> "Y" ANDQ$<> " N"GOT0 200 
210 IFQ$= "N" T HENPR I NT : PR I NT " (02 UP} " ; :GOT 

0 150 
220 MN=PR * BX : TB=TB+BX : TC =TC+MN 
230 V1=4 :V 2=2 : V=MN: GOS UB300 : GOSU B370 : PRI 

NT"------- -------"v$ 
240 GOT0 16 0 
250 PR IN T :PRI NT: V1 =7 : V=TC: GOSUB 300 : GOSUB3 

70 : PR I NT "r SOLD " TB "BOXES FOR "V 
$ : END 

260 REM=== === ==== ========= ============ 
270 GOT0480 
280 REM ' USING ' ARRANGE IN COLUMNS , JIM B 

UTTERFIELD ROUTINE TO 350 
290 REM V IS VALUE ; V1 . V2 PRINTS 
300 V4 = INT(V *10tV2+ . 5) : REM ROUN DED 
310 V$=R I G HT$ ( " "+ STR$ (V 4) , V1 +V2 

+ 1):IFV2<lGOT0340 
320 FORV5=V1+2TOV1+V2+1 :IFAS C( MI D$( V$ , V5) 

) <48T HENNEXTV5 
330 V6=V5 - V1 - 1 : V$=MID$(V$ , V6 , V1+1)+LEFT$ ( 

". 000000000 ", V6)+MID$(V$ , V5) 
340 IFASC(V$»47T HENV$ =LEFT$( " **** ***** ", 

V1+V2+2+(V2=0)) 
350 RETURN :---
360 REM FLOAT $ 
370 FORV7=l TOLEN(V$) : IFM I D$(V$ , V7 , 1)= " "T 

HENNEXTV7 
380 IFV7>lTHENV$=LEFT$(V$ , V7 - 1)+"$ " +MID$( 

V $ , V7) 
390 RETURN :---
400 REM=============================== 
410 REM SIMPLIFIED VERSION FOR 
420 REM OTHER MICROSOFT SYSTEMS 
430 REM U N T EST E 0 
440 REM============ ============ ====== = 
450 REM TYPE CODE FROM LI NE 270 DOWN 
460 REM TO INCL UDE BUTTERF I ELD ROU TI NE 
470 REM============== =========== == ==== 
480 PR=2 . 25 : MN=0 : BX =0 : TC=0 : TB=0 : RE M PRIC E 

, MONEY , BOXES ,TOTAL MONEY , TOTAL B 
OXES 

490 PRINT " > ' END ' OR HOW 11ANY BOXES ": INPU 
T B$ : I F B$= " END "GOT0590 

500 BX=VA L (B$) :I F BX< =0 OR BX>50 GO T0490 
5 10 V1 =3 : V2= 0 : V=BX : GOSUB300 
520 PRINT V$ " BOXES - YIN " 
530 FORJ =lT09 : GETQ$:NE XT 
540 GETQ$ : IFQ$ <> " Y" ANDQ$<> " N"GOT05 40 
550 IFQ$ = " N"GOT0490 
560 MN= PR* BX : TB=TB+ BX : TC=TC+MN 
570 V1= 4 : V2= 2 : V=MN: GO SUB3 0 0 : GOSU B370 : PRI 

NT"------------------------ - "V$ 
5 80 GOT0 4 90 
59 0 PR I NT : PR I NT: V1=7 : V=TC: GOS UB30 0 : GOS UB3 

70 :P RI NT "I SOLD" TB "BOXES FOR "V 
$ : END © 

COMPUTE! The Resource 



November, 1981. Issue 18 COMPUTE! 27

Blue Ribbon Computer

Books

Small Computers for

the Small Businessman

Nicholas Rosa and Sharon Rosa

"Must reading for businessmen who

are considering a purchase now or in

the future."

- West Coast Review of Books

If you've ever considered a computer

for your business hut didn't know

where to turn, this is the bonk 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

Computers

for Everybody

Jerry Willis and Merl Miller

"The wide range of basic material

covered, plus a chapter that evaluates

current computers on the market,

makes this an attractive guide. . ."

boaktiit

This fun-to-read book covers all the

things you should know about com

puters. If you're anxious to buy one,

use one or just want to find out about

them, read this book first.

ISBN 0-4I839S-49-5 $4.95

r

Instant BASIC

Jerald Brown

"In short, this hook is a winner."

- Kilobaud

Here is an active participation work-

hook designed to use on your home

computer. It's an easy, painless way to

learn BASIC.

ISBN 0-918398-21-5 $10.95

Peanut Butter and Jelly

Guide to Computers

Jerry Willis

Chosen by the Library Journal as the

most note-worthy computer book of

1979.

"Should interest a wide range of

readers seeking an understandable work

on computers." - Library Journal

This entertaining book is a simple,

easy-to-digest source of information on

personal computing. It leads" you

through all the essential knowledge

you need to get started.

ISBN 0-918398-13-4 $9.95

From dilithium Press
Write or call us for a free catalog

dilithium Press, P.O. Box 606, Beaverton, OR 97075

Name

Address _^

City/State/Zip

dilithium Press

P.O. Box 606

Beaverton, OR 97075

800-547-1842
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Editor's Note: Program in APL, FORTRAN, Assembly,

BASIC, or PASCAL. Have 96K user RAM available.

Connect directly to mainframes. Modify variables during

a program RUN. These are some of the reasons the new

PET is called Super.

We'll be testing a SuperPET here at COMPUTE! and

next month we'll let you know the results, when the machine

will be in the stores, and 8032 upgrade news. — RTM

SuperPET's

Super Software
Terry Wilkinson

Waterloo Computing Systems

As most of our readers know, the University of

Waterloo has been invoked for many years in the

development of computer software for its own

applications. In the 1960's, a number of specialized

batch systems were created for teaching computing.

As well, pioneering work was done in the develop

ment of interactive terminal systems to make the

large batch oriented computers easier to use. Lan

guage processors such as WATFOR, WATFIV and

WATBOL were augmented by such systems as

WITS (an early interactive terminal system).

Through it all, the main emphasis was on enhancing

the learning environment at the University of

Waterloo by developing software to meet our

specific needs.

In the 1970's, these efforts continued, using

the concepts of distributed processing and the

emerging minicomputer technology. Powerful

interactive systems on remote PDP-1 l's and IBM

SERIES/I'a allowed the preparation ofjobs and the

examination and printing of output to take place

"offline" from the computer. Waterloo developed

packages like WIDJET which allowed more stu

dents to use the computer at a lower cost. High

speed BISYNC lines provided communication

between the minis and the mainframes allowing

access to the language processors available there.

In addition, packages such as WATFOR-1 1 and

WATBOL-1 1 were created to run on stand alone

mini systems.

The underlying theme through all these

developments was the production of systems that

could make allowances lor small mistakes and give

good error diagnostics, thereby making the pro

gram development process a little easier. These

systems have always included reasonable enhance

ment beyond prevailing language definitions so

users could become familiar with, and make use of,

the latest programming technology as it was being

developed in the industry.

It is, therefore, consistent with this longstand

ing tradition that the University of Waterloo would

extend these concepts one step further in the 198()'s.

That step is in microcomputer technology. It ad

dresses the use of "stand-alone" microcomputer

systems as well as their use in distributed processing.

The First Step: Waterloo Microsystems

The first step in exploiting this new technology was

to apply the lessons learned over the years con

cerning software development. A new family of

language processors was created which would

support APL, BASIC, FOR IRAN and PASCAL.

Also, a general purpose text KDITOR was devel

oped to allow easy manipulation of program and

data files. These packages were written in a system-

independent, portable manner to provide a very

high degree of flexibility in implementation. The

success of this approach is evident in that completely

compatible versions of these packages have been

installed on IBM's VM/CMS system for large 370-

like machines and the new Commodore SuperPFT

with the Motorola 6809 microprocessor chip. Work

is also underway to install them on the DEC PDP-1 1

system with RSTS/E.

This means that, using this family of language

processors and subject to memory constraints, a

program written for one of these machines will run

on any other of these machines unchanged. This

provides great flexibility in software development.

Applications can be created which run on a variety

of computers without modification. Components

of a system can be created using one type of com

puter and then used on another type of computer.

In addition, a 6809 Assembler Development

System was created to provide a straightforward,

yet powerful, facility to create programs in machine

language for use on the SuperPFT or other 6809-

based systems.

The second step was to provide a simple-to-use

interface between the microcomputer and the

mainframe computer. Programs and files of data

would need to be transferred from one machine to

the other. And, data files on the mainframe should

be easily accessible by the programs running on the

microcomputer.

Since most large-to medium-size computers

support ASCII-type terminals, the approach in

volved an RS232-C serial line from the micro to the

mainframe. Also required was an interface program

for the mainframe to service the data management

requests from the micro in the appropriate way.

This interface program is called IIOSTCM, stand

ing for "host communication module."

Because of this approach, programs on the

microcomputer can access data files on a local disk
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next month we'Ufel ) 'Oll Imow the results, when Ihe machine 
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SuperPET's 
Super Software 
Terry Wilkinson 
Waterloo Computing Systems 

As ITIOs t of our readers kn ow, the Uni versity o f 
Wate rloo has been in vo lved for many yea rs in the 
develo pmem of compuLer software for iLs own 
app licaLions. In the 1960's, a number o f spec ialized 
batch sysLems were creaLed for Leac hing compuLing. 
As well , pioneering work was done in the develo p­
me nt o f interactive te nn in al systenlS to make th e 
la rge batch oriemed computers easier LO use. Lan­
guage processors such as WATFO R, WA T FI V and 
WA TBOL were augmemed by such sysLems as 
WITS (an early interactive Lerminal sysLem). 
Through it all, the main emphasis was o n enhancing 
the learning environme nt at the Unive rsity o f 
WaLerioo by develo ping so fLware to meeL our 
specific needs. 

In the 1970's, Lh ese e ffo rts continued , using 
the concepts o f di stribuLed processing and the 
emerging minicomputer technology. Powerful 
inte ractive systems o n remote PDP- I I's and IBM 
SER I ESI I's allowed the preparation o f jobs and the 
examination and printing o f output to take place 
"offline" from the compute r . Wate rloo developed 
packages like W I OJ ET which allowed more sLU­
dems to use the compu te r at a lower cost. I-li gh­
speed BISY I C lines provided communicati on 
be tween the minis and the mainframes all owing 
access to the language processors avai lable the re. 
In additio n, pac kages such as WATFO R- II and 
WA T BO L-II we re crea ted to run o n stand alo ne 
mini systems. 

The unde rl ying theme through a ll these 
developments was the production of systems that 
could make allo w;tl l(cS 1"0 1' small mistakes and g ive 
good error diagnosti cs. th ereby makin g the pro­
gram deve lo pmcnt process a lillie eas ie r. These 
syste ms have al wa)'s in cl uded reasonable e nhance­
ment heyond preva iling language definitions so 
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use rs could become familiar with , and make use of, 
the latest programming technology as it was be ing 
developed in the industry. 

It is, the re fo re, consiste nt with this lo ngstand­
ing tradition that the Unive rsity o f Wate rl oo would 
ex tend these concepts o ne step fu rther in the 1980's. 
T hat step is in microcomputer technolog)'. It ad­
dresses the use of "s tand-a lone" microcomputer 
systems as well as their use in distributed processing. 

The First Step: Waterloo Mlcrosystems 
The lirst step in exploiLing Lhis new technology was 
to apply the lessons lea rned ove r the yea rs con­
cerning software development. A new fam ily o f 
language processors was created which wo uld 
support ApL, BAS IC, FO RT RAN and PASCAL. 
Also, a gene ral purpose text EDIT O R was devel­
oped to allow eas), manipulation o f program and 
data fil es . These packages we re writte n in a system­
independent, portable manner to provide a ver y 
high degree o f nexibility in implementation. T he 
success o fthis approach is ev ident in that completely 
compa tible versions of these packages have been 
install ed on IBM 's VM/CMS s),s tem for large 370-
li ke machines and the new Commodo re Su perPET 
with the Motorola 6809 microprocessor chip . Work 
is also unde rway to insta ll them o n the DEC PDP- II 
system with RSTS/E. 

This mea ns that, using this famil ), of language 
p rocessors and subjecL to memo ry consLraints, a 
program writ ten for olle o f th ese tnachines will run 
on an)' other o f these mac hines ullchanged. T his 
provides great nex ibility in soft wa re develo pment. 
App licatio ns can be crea ted wh ich run on a varie ty 
of computers without modifica tio n. Com ponents 
of a SYSLCTTI can be crea ted lIsing onc lype o f com­
pute r and Lhen used on anothe r type of compute r. 

In addition, a 6809 Assembler Developmem 
System was crea ted to provide a straightfo rward , 
yet powerful , fac ility to crea te programs in machine 
language fo r usc on the Super PET or ot he r 6809-
based s),stems. 

T he second ste p was to pro vide a simpl e- to-use 
inte rface be tween th e microcompu te r and the 
main frame compute r. Program s and fil es of data 
wo u ld need to he tran sfe rred fro m one machine to 
the other . And , data fi les Oil the mainframe should 
be eas il y access ible by th e p rograms run ning o n the 
m ic ruco lll pute r. 

Sin ce most large-to lTl cdiulll -size compute rs 
support ASC II -type Le rmill als, the approach in­
vo lved an RS232-C serial line fro m the micl"O to lhe 
mainframe. A lso requ ired was an in te rface program 
for th e mainframe to servi ce th e data manageme nt 
requests fro m th e micro in th e appro priate way. 
This inle rface program is ca ll ed HOSTC M, st and­
ing for "host cornlllunicat ion module." 

Bccause of' t hi s approach, programs 0 11 tlt e 
lIIic roco m pute r can access data fil es on a local d is k 
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or on a remote host disk with equal ease.

The result of these developments is a very

powerful collection of hardware and software

which can be used in various configurations to

service the needs of a wide range of users. For

example, a stand-alone SuperPET can have local

disk(s) and printer(s) and support all five languages

and the editor without any connection to a remote

computer. Alternatively, a SuperPET connected to

a host compute]' might have no local devices and

keep ail its files on the host. Of course, a combina-

lion of the above configurations yields a powerful

micro configuration with the additional ability to

transfer information to and from the host machine.

A SuperPET With:

APL, BASIC, FORTRAN, and PASCAL

It is clear that the IBM 370-like machines and the

PDP-11 's were quite capable of handling their part

in a system such as the one described above. It was

not as easy, however, to discover a microcomputer

which could be used in this design. The best ap

proach seemed to be to modify an existing micro

and thereby give it the required facilities. Our

previous involvement with the Commodore PET

had given us considerable knowledge of its

construction and we felt confident that the CBM

8032 could be modified to do the job. It had a

MOS6502 micro-processor chip and 32K (kilobytes)

of user RAM.

Three fundamental changes were required:

a) conversion to the Motorola 6809 micropro

cessor chip

b) addition of more RAM

c) addition of an RS-232 serial interface

It also seemed desirable to retain the previous

6502 processor and allow the machine to operate

as a normal CBM 8032. if desired. This would

preserve its ability to run already existing packages

developed for the 6502.

The initial Waterloo designs were taken by

BMB CompuScience Ltd. of Milton, Ontario and

developed into a working prototype which could

be mass produced. This firm used its considerable

experience in hardware design to produce the

final product which contains two microprocessors,

an MC6809 and an MOS6502. An external switch

was included to allow the user to select one mode

or the other. In 6502 mode, the machine operates

as a CBM 8032 using Commodore BASIC: in ROM

and has a 32K RAM. In 6809 mode, a different

ROM is selected. At the same time, Waterloo Com

puting Systems Ltd. undertook the task of imple

menting system software to operate using the BMB

hardware configuration in 6809 mode. The fol

lowing list of software was implemented: the

Waterloo microSystcms Supervisor (resident in the

6809 ROM set); interactive interpreters for APL,

BASIC, FORTRAN and PASCAL: and a develop

ment system for 6809 machine language program

ming. Subsequently, Commodore has begun man

ufacturing this hardware configuration, called the

"SuperPET," under license from BMB and is

including the entire collection of software with

each machine sold.

An additional 64KB of RAM was installed to

allow room for the Waterloo microSysleim lan

guage processors. The user selects which language

he wishes to use from a menu which appears on

The technique is called

bank-switching and...

64K of RAM is logically

divided into 16 pages,

each containing 4K.

the screen when the unit is turned on. The proces

sor for that language is "soft-loaded" into the addi

tional RAM. This means that the user still has the

entire 32K of original RAM available for his use

regardless of which language he chooses.

The usable space in the 16-bit address structure

of the 6809 system was almost fully allocated and a

special technique was required to allow addition of

the 64K of RAM which the processors would need.

The technique used is called batik-switching and,

with it, the 64K of RAM is logically divided into 16

pages, each containing 4K. A 4K window in the

address space can be positioned over any one of

these 16 pages by simply selling a byte in the I/O

area of memory. In the SuperPET, this window

occupies addresses 9000-9FFF (hexadecimal) in

the address space (see figure).

The Language Processors

The various high level languages are implemented

in the Waterloo microSystem by means of interpre

tive language processors. This means the APL,

BASIC, FORTRAN and PASCAL programs are

stored internally in an encoded format. These

encoded statements are then interpretively executed

by a "run-time" supervisor unique to each language.

Such an approach makes it possible to slop program

execution, examine and modify program variables

and data, and then resume execution from the

place where it suspended. In APL and BASIC', it is

even possible to interrupt and modify the program

itself and then continue execution.

All the languages interface with the host com

puter, the serial line and the various disks and

printers on the IEEE-488 bus using a common file

system interface supplied in the Waterloo micro-

System library. It provides 100 percent compati

bility among data files across the various language

processors. These file system functions, and many
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or on a remote host disk with equal ease. 
The result of these developmems is a very 

powerful collection of hardware and software 
wh ich can be llsed in various configurations to 
service the needs o f a wide range of users. For 
example, a stand-alone Super PET can have loca l 
disk(s) and printe r(s) and support all five languages 
and the editor \vithoul any connection to a remote 
computer. Alternati vely, a SuperPET connected to 
a host computer might have no local dev ices and 
keep all its fil es on the host. Of course, a combina­
tio n of the above configurations yields a powerfu l 
micro configuration with the additional abili ty to 
transfer information to and from the host machine. 

A SuperPET With: 
APt, BASIC, FORTRAN, and PASCAL 
It is clea r that the IBM 370-like machines and the 
PDP-II's were quite capable of handling their part 
in a system such as the one described above. It was 
nol as easy, however, to discover a Inicrocomputer 
which could be used in this design. The best ap­
proach seemed to be to modify an existing micro 
and thereby give it the required facilities. Our 
previous involvemem with the Commodore PET 
had given us considerable knowledge o f its 
construction and we felt confident that the CBM 
8032 cou ld be modified to do the job. It had a 
MOS6502 micro-processor chip and 32K (kilobytes) 
of user RAM. 

Three fundamenta l changes were required: 

a) conversion to the Moto rola 6809 micropro­
cessor chip 
b) addition of more RAM 
c) add ition of an RS-232 serial interface 

It also seemed des irable to retain the previous 
6502 processor and allow the machine to operate 
as a normal CBM 8032, if desired. This would 
prese rve its abi lity to run already existing packages 
developed for the 6502. 

T he initial Waterloo designs were taken by 
BM B CompuScie nce l td. of Milton , Ontario and 
developed into a working prototype which could 
be mass produced. T his firm used its considerable 
experience in hardware design to produce the 
rinal prod uct which contains two micro processors, 
an MC6809 and an MOS6502. An external switch 
was included to allow the user to select one mode 
or the o ther. In 6502 mode, the machine operates 
as a C BM 8032 using Commodo re BASI C in ROM 
and has a 32K RAM . In 6809 mode, a different 
ROM is selected . At the same time, Wate rloo Com­
puting Systems ltd. unde rtook the task of imple­
menting system software to o perate using the BMB 
hardware configu ration in 6809 mode. T he fol­
lowin g list o f so ftware was implemented: th e 
Wate rloo microSystems Supervisor (res ident in the 
6809 ROM set); interacti ve interpreters for APl, 
BASI C, FORTRA N and PASCAL; and a develop· 
me nt system for 6809 machine language program-

min go Subsequentl y, Commodore has begun man­
ufactu rin g this hardwa re configuration , ca ll ed the 
"SuperPET," under license from BMB and is 
including the entire collectio n of software with 
each machine sold. 

An additional 64 KB o f RAM was insL;, lI edto 
allow room for the Waterloo microSyslems lan­
guage processo rs. The user selects which language 
he wishes to use frolll a 1l1enu which appea rs on 

The technique is called 
bank-switching and ... 

64K of RAM is logically 
divided into 16 pages, 
each containing 4K. 

the screen when the unit is turned on. The proces­
sor for that language is "soft- loaded" in to the addi­
tional RAM. This means that the user still has the 
e ntire 32 K of original RAM available for his use 
rega rdless o f which language he chooses. 

The usable space in the 16-bit address structure 
of the 6809 system was almost full y allocated and a 
special technique was required to allow addition of 
the 64K of RAM which the processors wou ld need. 
The technique used is ca lled banh-swilchiu.g and , 
with it, the 64K of RAM is logica ll y divided into 16 
pages, each containing 4K. A 4K window in the 
address space can be positioned ove r a nyone o f 
these 16 pages by simply setting a byte in the I/O 
a rea o f me mo ry. In the Supe rP ET, this window 
occupies addresses 9000-9FFF (hexadecimal) in 
the address space (see figure). 

The language Processors 
The various high level la nguages a re implemented 
in the Waterloo microSyste m by mea ns of inte rpre­
tive language processors. This means the APl, 
BASI C, FORTRAN and PASCAL programs are 
stored inte rnall y in an encoded format. These 
encoded statements are then interpretively execu ted 
by a "run-tinle" supervisor unique to each language. 
Such an a pproach makes it possible to stop program 
execution, examine and modify program va riables 
and data , and then reSLlnle exec Lilion from the 
place where it suspended. In APl and BAS IC, it is 
even possible to interrupt and modify the program 
itsel f and then conlinue execLition. 

All the languages inter face with the hosl com­
puter, the se rial line anclthe various di sks and 
printe rs on the I EEE-488 bus using a common fil e 
syste m inte rface suppl ied in the Wate rloo micro­
System li brary. It provides 100 percent compat i­
bility alllong data files across the va ri ous language 
processo rs. These fil e system fun ctions, and man y 
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others such as trigonometric functions, string

manipulation routines and a floating point emula

tor, are available through documented interfaces

to the machine language program as well using the

6809 Assemble Development System.

System Highlights

APL

The APL processor follows the well known IBM/

ACM 79 standard for (he language. Some highlights

of the system:

— All the standard primitives are imple

mented, including matrix-divide, dyadic-trans

pose, format, and execute.

— Functions such as quad-CR and quad-FX

allow the dynamic creation and modification

of functions.

— Direct access to memory and machine lan

guage programs is provided with quad-PEEK,

quad-POKE, and quad-SYS (including gener

alized parameter-passing).

— A powerful, full-screen editor allows easy

modification of functions. It also accepts in

dentation and comments to enhance program

readability.

— The SuperPET screen supports all the APL

characters (including overstrikes) and also

provides a number of common graphics.

— An APL-sequcntial file feature allows stor

age and retrieval of complete APL data items

including rank, shape, and type.

— A BARE-sequential file feature allows

transmission of arbitrary strings of bytes in

and out of the workspace.

— Relative files are also supported.

BASIC

The BASIC processor includes the ANS Minimal

BASIC standard features as well as several note

worthy extensions:

— Variable, Array, Function and Procedure

names can each be uniquely defined using up

to 31 characters.

— Multi-line functions and procedures can be

written and called with parameter passing.

This feature can be used to implement recur

sive algorithms.

— The family of MAT (matrix manipulation)

statements are implemented.

— A number of structured control statements

provide a facility to enhance program style.

— Support a program text indentation and

comments following statements further en

hance program readability.

— A powerful generalized string/substring

feature has been included.

— Built into the system is a broad set of func

tions to perform common operations such as

SIN, COS, LEN, HEX$, ORD, and VALUE.

There are about 35 such functions available.

— Error trapping allows interception of, and

recovery from, most run-time errors.

- Commands such as RENUMBER, AUTO-

LINE, and MERGE allow easy manipulation

of the BASIC program source code.

A full-screen editor makes changing existing

statements simple.

FORTRAN

The FORTRAN processor implements a powerful

subset/extension of the standard language. It in-

Multi-line functions and

procedures can be written

and called with parameter passing.

eludes many of the popular features of the well

known WATFIV-S compiler as well as many fea

tures described in the FORTRAN-77 standard.

This "Waterloo dialect" of FORTRAN includes:

— FORMAT statements

— Subroutines and functions

— Multi-dimensional arrays

— Extended character string manipulation

— Structured Program Control statements

— Sequential and Relative file support

— An interactive debugging facility

PASCAL

The PASCAL processor implements a version of

the language which corresponds closely to the

draft of the International Standard Organization

(ISO) PASCAL committee, a refinement of the

original language definition by Jenses and Wirth.

Features include:

— Text file support

— Pointer variables

— Multi-dimensional arrays

— An interactive debugging facility including

breakpoints, single step etc.

— Extensive data-typing capabilities

Assembly

The EDITOR is a processor which provides a

powerful means of creating and maintaining gen

eral data and program files. It is a line-oriented,

contextual editor with many features:

— GET and PUT commands retrieve entire
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others such as trigonometric functions, string 
manipulation rolllines and a floating point em ula­
tor, are available through documented interfaces 
to the machine language program as well using the 
6809 Assemble Development System. 

System HIghlights 
APL 
The APL processor follows the well known IBM/ 
ACM 79 standard for the language. Some high lights 
of the system: 

- All the standard primitives are imple­
mented, including matrix-divide, d yadic-trans­
pose, format, and execute. 
- Functions such as quad-CR and quad-FX 
allow the dynamic creation and modification 
of functions. 
- Direct access to memory and machine lan­
guage programs is provided with quad-PEEK, 
quad-POKE, and quad-SYS (includ ing gener­
alized pa rameter-passing) . 
- A powerfu l, full-screen editor allows easy 
modification o f functions. It also accepts in­
dentation and comments to enhance program 
readability. 
- T he SuperPET sc reen supports all the APL 
characters (including overstrikes) and also 
provides a number of common graphics. 
- An APL-sequential file feature allows stor­
age and retrieval of complete APL data items 
includ ing rank , shape, and type. 
- A BARE-sequential file feature allows 
transmission of arbitrary strings of bytes in 
and out of the workspace. 
- Relative fi les are also supported . 

BASIC 
The BASIC processor includes the A S Minimal 
BAS IC standard features as well as several note­
worth y ex tensions : 

- Variable, Array, Function and Procedure 
names can each be uniquely defined us ing up 
to 31 characters . 
- Multi- li ne functions and procedures can be 
written and ca lled with parailleter passing. 
This feature can be used to implement recur­
sive algorithms. 
- The fami ly of MAT (matrix manipu lation) 
statements are implemented. 
- A number of structured co" trol statements 
provide a facilit y to enhance program style. 
- Support a program text indentation and 
comme nts following statements furth er e n­
hance progralll readabilit y. 
- A powerfu l gcnera lized string/substring 
feature has bcen included. 
_ Built into Ihe system is a broad sc t o f fun c-

lions to perform comnlon operations such as 
SIN, COS, LE ,HEXS, ORO, and VALUE. 
There are about 35 such functions available. 
- Error trapping allows interception of, and 
recovery from , most run -tim e e rrors, 
- Commands such as REN UMBER, AUTO­
LINE, and MERGE allow easy mani pu lation 
of the BASI C program source code. 
A full-screen editor makes changing existing 
statements simple. 

FORTRAN 
The FORTRAN processor implements a powerfu l 
subset/extension of the standard language. It in-

Multi-line functions and 
procedures can be wriHen 

and called with parameter passing. 

cludes many of the popular fea tures of the we ll 
known WATFI V -S compiler as well as many fea­
tures desc ribed in the FORTRAN-77 standard. 
This "Waterloo dialect" of FORTRAN includes: 

- FORMAT statements 
- Subroutines and funClions 
- Multi-dimensional arrays 
- Extended characte r string manipulation 
- Structured Program Control statements 
- Sequential and Relati ve fil e su ppon 
- An interactive debugging facilit y 

PASCAL 
The PASCAL processor implements a ve rsion of 
the lan guage which correspo nds closely to the 
draft of the In te rnational Standard Organ ization 
(ISO) PASCAL commiuee, a re finement o f the 
original language definition by J enses and Wirth. 
Fea tures include : 

- Text file suppOrt 
- Pointer variables 
- Multi-dimensional arrays 
- An in te racti" e debugging facilil y including 
breakpoint s, single step ctc 
- Extensi,'c data-typing ca pabiliti es 

Assembly 
The ED ITOR is a processor which prm'ides a 
po\\'crfulmca ns of crea ting Clllclmaintaining gen­
era l dala and program li les. I L is a linc-o rienl ed , 
contex tua l editor with man y fca tures: 

- GET and PUT commands relric,'c emire 



At long last A complete line of Voice I/O

peripherals for Commodore computers, starting

at $119.

Lei's face It. Voice I/O is a fascinating and efficient way

to communicate wilh computers. And now, thanks to

VOICETEK, Voice I/Operipherals are easily available,
easy lo use and very affordable.

If you own a Commodore computer, we give you a
choice of three differen! peripherals that will enable
your computer to understand your spoken commands.

And two of these peripherals will talk back.

What's in a name.
We call each member of our family of Voice I'O

peripherals COGNIVOX, from COGNItive and VOX.

It helps you remember that when you talk,

COGNIVOX thinks about what you say.

The top-of-the-line COGNIVOX model for the

PET/CBM is VJO-1002. It offers natural sounding voice

output and excellent performance as a speech

recognizer. II costs only $249.

!f Ihe quality of voice output is not important for your

application, then you can save S100 by ordering VIO-
432. Priced at $149. VIO-432 is ideal for hobbyists or

persons mainly interested in speech recogniton,

Finally, if you have an 8K PET, there is insufficient

memory for voice response, so we offer a recognition-

only COGNIVOX, model SR-100P. It costs $119,

making it the lowest priced speech recognizer ever

offered for sale, Yel its performance rivals thai of unils

selling at much higher prices.

Which brings us to the next point we would like to

make, namely, why we offer so much performance for

so little money.

It's the technology.
Our Voice I/O peripherals are based on a technological

breakthrough that made it possible to compress the

required electronics onto a single integrated circuit

chip. We are theonly company so far that has achieved

this remarkable feat. No wonder we offer such

reasonably price voice peripherals.

In addition, COGNIVOX uses an exclusive non-linear,

learning pattern matching algorithm to do speech

recognition. Which means more reliable performance

and ease of use.

What makes it talk.
COGNIVOX digitizes and stores in memory [using a

data compression algorithm) the voice of the user. This

gives three major advantages:

First, there are no restrictions to the words

COGNIVOX can say. If you can say it [or sing it, or

whistle it for thai matter) your computer can do it loo.

Second, It is very easy to program your favorite words:

just say them in the microphone.

Third, you have a choice of voices, male, female, child,

accents, etc. this unprecendented flexibility offered by

COGNIVOX is a must in the personal computer

environment. Voice synthesizers and the "talking

chips" do not offer this flexibility and therefore we feel

they are not suitable for use with personal computers.

In addition, voice output quality can be poor,

especially for synthesizers. In that respect, VIO-1002

is clearly superior to anything else on the market and it

is a must if voice quality is important [for example,

business applications).

Some specifications
COGNIVOX can be trained lo recognize words or short

phrases drawn from a vocabulary of up to 32 entries

chosen by the user.

Training COGNIVOX to your vocabulary is easy. All

you have to do is repeal the words three times al the

prompting of the computer.

If you would like to have COGNIVOX respond to more

than 32 words, you can have two or more vocabularies

of 32 words and switch back and forth between them
using a word.

The Voice output vocabulary can have up to 32 words

phrases. Data rale is approximately 700 byte per word.

Ready to listen.
All COGNIVOX unils are complete Voice I/O

peripherals ready lo plug in and use. They come

assembled and tested and they include microphone,

cassette wilh software and manuals. VIO units include

built-in speaker and amplifier [yes. CB2 is also

connected for music and sound effects).

They all plug into the user port and they receive their

power from Ihe cassette port except VIO-1002 which

uses a wall Iransformer supplied with the unit.

Easy to use.
All you need to get COGNIVOX up and running is to

plug it in and load one of the programs supplied. Load

the demo program and start talking to your computer

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

magic of voice control.

It is easy to write your own talking and listening

programs loo. A single statement in BASIC is all thai

you need to say a word or to recognize a word. Full

instructions on how lo do it are given in the manual.

Works with all versions.
COGNIVOX will work wilh all versions of Ihe

PET/CBM line. Old, new and newer ROMs. At least

16K of RAM is required (SR-IOOP will work with 8K of

RAM).

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

vocabularies. Instructions are given in the manual.

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

the saying goes. It is the starling point. Cognivox is a

super toy, an educational tool, an aid to handicapped, a

dala entry device while hands and eyes are busy, a

foreign language translator, a sound effects generator,

a telephone dialing device, an answering machine, a

talking calculator. Using the IEEE 488 port you can

control by voice instruments, plotters, lest systems.

And all these devices can talk back to you. telling you

their readings, alarm conditions, even their name.

Order your COGNIVOX now.
To order by mail, give us the model number of the unit

you wish to order, the make and model of your

computer and your name and address. Enclose a check

or money order and make sure to include $5 for

shipping and handling. CA residents please add 8% tax.

You may also order by phone and charge it to your

Master Charge or VISA. Our phone number is [805]

685-1854 9AM to 5PM PST. Monday through Friday.

Foreign orders are welcome, please add lO1^ for air

mail shipping and handling. Payments must be in US

funds. COGNIVOX is backed by an 120-day limited

warranty against manufacturing defects.

VOICETEK
P.O. Box 388,Goleta, CA 93116
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And two of these peripherals will talk back. 
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output and excellent pedonnance as a speech 
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persons mainly interested in speech recogniton . 

Finally. if you have an 8K PET. there is insuHicient 
memory for voice response. so we offer a recognition­
only COG N1VOX. model SR-100P. II costs 5119. 
making it the lowest priced speech recognizer ever 
offered for sa le. Yet its performa nce rivals that of units 
selling lit much higher prices. 

Which brings us to the neltt point we would like to 
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Some specifications 
COGNIVOX can be trained to recognize words or short 
phrases drawn fr om a vocabulary of up to 32 entries 
chosen by the user. 

Tra ining COG NIVOX to you r vocabula ry is easy. All 
you ~ave to do is repeat the words three times at the 
prompting of the computer. 

If you would like to have COGN IVOX respond to more 
than 32 words. you can have two or more vocabularies 
of 32 words and switch back and fo rth between them 
using a ..... ord. 

The Voice output \'ocabula ry ca n have up to 32 words 
phrases . Data ra te is approltimately 700 byte per word. 

Ready to listen. 
All COGN IV OX unils are complete Voice 110 
peripherals ready to plug in and use. They come 
assembled and tested and they include microphone. 
cassette with so ftware and manuals. via units include 
built-in ,pea ker and amplifier [yes. CB2 is also 
connected for music and sound effects). 

They all plug into the user port and they receive their 
power from the cassette port except V10-1002 which 
uses a wall transformer supplied with the unit. 

Easy to use. 
All you need to get COGN IVOX up and running Is to 
plug it in and load one of the programs supplied. Load 
the demo program and start talking to your computer 
right away. Or load one of the games and discover the 
magic of voice control. 

It is e llsy to write your own talking and listening 
programs too. A single statement In BASI C is alilhat 
you need to say a word or to re::ognite a word. Full 
instructions on how to do it are given in the manual. 

Works with all versions. 
COGNIVOX will work with all versions of the 
PET/CBM line. Old. new and newer ROMs. At least 
16K of RAM is requ ired [SR-l ooP wm work with 8K of 
RAM). 

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

Many uses. 
With COGN IVOX your imagina tion I! not the limit as 
the saying goes. It Is the starting pain!. Cognl \'ox is a 
super toy. an educational too l. an old to handicapped, a 
data entry device while hands and eyes are busy. a 
foreign language translator. a sou nd effects generator. 
a telephone dialing dev ice. an answering machine. a 
talking calculator. Using the IEEE 488 port you can 
control by volee ins truments. plotters. test sys tem s. 
And all these devices can talk back to you. 1e lllng you 
their readings. alarm conditions. even the ir name. 

Order your COGNIVOX now. 
To order by mail. give us the model number of the unit 
you wish to o rder. the make and model of your 
computer and your name and address. Enclose a check 
o r money order and make sure to Include $5 faT 
shipping and handling. CA residents please add 6~ tax . 
You may also o rder by phone and chaTge It to your 
Mast er Charge o r VISA . Ou r phone number Is {80S) 
685-1854 9A M to 5PM PST. Monday through Friday. 
Foreign orders are welcome, please add 1O~ for ai r 
mail shipping and handling. Payments must be in US 
funds. COGN IVOX is backed by an 120·day limited 
warrant~· agains t manufacturing defects. 
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files of data into the machine for editing and

then save them back on external devices.

— SEARCH and CHANGE facilities, including

global change, provide for easy modification

of text.

— A full-screen capability allows individual

changes to be made by simply moving the

cursor around the screen and entering the

changes.

— A set of function keys provides extensive

cursor movement and scrolling facilities.

The 6809 Development System is comprised

of an Editor, and Assembler and a Linker. Code

entered via the Editor can be assembled into relo

catable modules by the Assembler. Then these

modules are combined and relocated by the Linker

to produce an "executable load module." This load

module can be loaded into the machine, executed,

and debugged using the Monitor built into the

Waterloo microSystems Supervisor. Some features

of the Assembler are:

— Motorola 6809 Assembler language

— Macro capability

— Pseudo-opcodes for structured programming

— Long label names allowed

— Produces relocatable object code

Some features of the Linker are:

— The ability to combine many relocatable

object files into a single load module.

— Relocates code to any arbitrary machine

location

— Supports the ''bank-switched" RAM feature

of the SuperPET making it almost transparent

to the user.

— When used with the supplied file

"WATL1B.EXP," provides automatic symbolic

linkage to the functions available in the Water

loo microSystems Library.

The Operating System

The Waterloo microSystems Supervisor resides in

the ROM of the SuperPET. It has many of the

features of a true operating system. These include:

— The facility to load 6809 machine language

programs into the SuperPET RAM including

bank-switched memory.

— Full-screen monitor facilities to examine

and modify arbitrary locations in memory;

bytes are displayed in both hexadecimal and

character formats.

— A built-in disassembler to facilitate exami

nation of programs residing in the machine.

— A built-in library of functions used by the

high level language processors, but available to

the machine language programmer.

Figure 1.
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We have a complete and affordable controller development

system.

The controller board: MMC/03 comes with IK RAM, 2K

EPROM socket, 2 6522s, 6503 CPU. Uses any AC or DC

power supply.

Kits from S89.00, assembled and tested from SI 19.00.

IN-CIRCUIT EMULATOR: better than an EPROM simula

tor. Works with any 6502-based system including Apple,

PET. AIM, KIM, SYM, OSI. Not S5.000.00 but under

S100.00!

EPROM programming adaptor: complete with software

driver, programs any 24-pin +5V EPROM including 2532s.

Battery powered: S40.00, with AC power supply: S50.00.

See COMPUTE! April 1981 for Eric Rehnke's review.

Call or write us for more information:

R. J. Brachman Associates, Inc.

P.O. Box 1077

Havertown, PA 19083

(215)622-5495

Coming soon: The MMC/02, complete with ICE: IK RAM,

6K EPROM; or 3K RAM, 4K EPROM.

Registered TM-Apple-Apple Computer Co..

PET. KIM-Commadore, AIM-Rockwell In

ternational SYM-Synertek
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fil es of data in to the machine for ed iting and 
then save them back on exte rnal devices. 
- SEARCH and CHA NGE facilities, including 
global change, provide for easy modificatio n 
of texl. 
- A full-screen capability allows individual 
changes to be made by simply moving the 
cursor around the screen and entering the 
changes. 
- A set of function keys provides extensive 
cursor movement and scrolling facilities. 

T he 6809 Development System is comprised 
of an Editor, and Assembler and a Linke r. Code 
entered via the Editor can be assembled into relo­
catable modules by the Assembler. Then these 
modules are combined and relocated by the Linke r 
to produce an "executable load module." T his load 
module can be loaded into the machine, execu ted , 
and debugged using the Monitor built in to the 
Waterloo microS ystems Supervisor. Some fea tures 
of the Assembler are: 

- Motorola 6809 Assembler language 
- Macro capability 
- Pseudo-opcodes for structured programming 
- Long label names allowed 
- Produces relocatable object code 

Some features o f the Linker are: 

- T he ability to combine many relocatable 
object fil es in to a single load module. 
- Relocates code to any arbitrary machine 
location 
- Supports the "bank-switched" RAI\'! feature 
o f the SuperPET making it almost transparent 
to the user. 
- When used with the supplied fil e 
"WA TUB.EXP," provides automatic symbolic 
linkage to the functions available in the Water­
loo microSystems Library. 

The Operating System 
The Waterloo microSystems Supervisor resides in 
the ROM of the SuperPET. It has many of the 
features of a true ope rating system. These include : 

- The facility to load 6809 machine language 
programs into the SuperPET RAM including 
bank-switched memory. 
- Full-sc reen mon itor facilities to examine 
and modify a rbi trary locations in memory; 
bytes a re displayed in both hexadecimal and 
character formats. 
- A built-in disassemble r to facilitate exami­
nati on of programs residing in the machine. 
- A built-in library of fun ctions used by the 
high level language processors, but available to 

the machine lang-uag-e prog-rammer. 
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We have a complete and affonbble co ntroll er development 
system. 

The controller board: MMC/03 comes with lK RA M, 2K 
EPROM socket . 2 6522s, 6503 CPU. Uses any AC or DC 
power supply . 
Kits from S89.00, assembled and tested from SI1 9.00 . 

IN·CIRCUIT EMULATOR: better than an EPROM simula­
tor. Works with any 6502-based system including Apple , 
PET, AIM, KIM, SYM, OSI. Not S5.000.00 but unde r 
SIOO.OO! 

EPROM programming adaptor: complete with software 
driver, programs any 24-pin +5Y EPROM including 2532s. 
Battery powered : S40.00, with AC power supply: S50.00. 

See COMPUTE! April 1981 for Eric Rehnke's review. 

Ca ll or write us for more info nnalion : 

R. J. Brachman Associates, Inc. 
P.O. Box 1077 

Havertown, PA 19083 
(215) 622-5495 

Coming soon: The MMC/02 , complete with ICE : lK RAM . 
6K EPROM : or 3K RAM , 4K EPROM . 

Registered TM·Apple.Apple Computer Co .. 
PET, KIM·Commadore , AIM·Rockwell In· 
ternational SYM·Syne rt ek 
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SOFTWARE FOR THE VIC 20

TAPE CASSETTES

VicTermA $19.95

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

HARDWARE
FOR THE

HARDWARE FOR THE VIC 20

• UMIRS232 COMMUNICATIONS INTERFACE $49.95

For printers and telephone communications.

- UMI 3K MEMORY EXPANSION $79.95

vlCalc I $14.95

First in a series of useful calculator programs. 10

memorys with arithmetic, 4 stacked data registers. Math

functions plus compound interest tables.

VPM $14.95

Securities Portfolio Management. Important records

on tape for 25 securities.

AMOK $18.95

The halls of AMOK are populated by robots that follow
one instruction ... get the intruder. That's you. To save

yourself, you must be quick on the draw and fast on

your feet.

With addressable and switchable ROM slots for ROM

programs to 16K.

UMI 8K RAM EXPANDER $99.95

Provides 11775 Bytes (characters) of user memory.

UMI EXPANSION CHASSIS Price to be announced

For additional memory or program cartridges.

SIMON S9.95

Test dexterity and memory by repeating the flashing
colors and tones—different every time.

PAC IT IN $18.95

Fast action color game. Two players can ZAP ROBOTS

before they "PAC IT IN

SUPER ADDITION OR SUBTRACTION each $9.95

Blackboard feature gives useful math practice with

interest enhanced by color. Correct steps shown with

carries.

SOON TO BE AVAILABLE

SOFTWARE CARTRIDGES

•SPIDERS OF MARS

• SATELLITES AND METEORITES

• RORQT BLASTERS

•ASTRO TRANSPORTERS

• 3D INVADERS

ORIGINAL! EXCITING! UNIQUE!

DEALER INQUIRIES INVITED

Clip Coupon for FREE CATALOG

Catalog available in Spanish (Version Disponible en Espanol)

MasterCard/VISA Accepted

f united microware

j industries inc.

t 3431 H Pomona Blvd.

f Pomona, CA. 91768

Please send me my FREE CATALOG

describing your Hardware

and Software Products.

United Microware Industries Incorporated

3431 H Pomona Boulevard

Pomona, Calif. 91768

Phone (714) 594-1351

VIC 20 is a Registered Trademark of

Commodore Business Machines

NAME

ADDRESS

CITY STATE

ZIP. COMPANY

SOFTWARE 
HARDWARE 

FOR THE 

SOFTWARE FOR THE VIC 20 

TAPE CASSETTES 
• VleTerm A $19.95 

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

• ,ICale I 514.95 
First in a series of useful calculator programs. 10 
memorys with arithmetic, 4 slacked data registers . Math 
functions plus compound interest tables. 

• VPM 514.95 
Securities Portfolio Management. Important records 
on tape for 25 securities. 

• AMOK 51B.95 
The halls of AMOK are populated by robots thaI follow 
one instruction ... get the intruder. That's you. To save 
yourself, you must be quick on the draw and fasl on 
your leet. 

• SIMON 59.95 
Test dexterity and memory by repealing the flashing 
colors and tones-different ellery time. 

• PAC IT IN 51B.95 
Fasl action color game. Two players can ZAP ROBOTS 
before they " PAC IT IN." 

• SUPER AODmON OR SUBTRACTION each 59.95 
Blackboard feature gives useful math practice with 
interest enhanced by color. Correct steps shown with 
carries . 

DEALER INQUIRIES INVITED 
Clip Coupon fo r FREE CATALOG 

HARDWARE FOR THE VIC 20 
• UMI RS232 COMMUNICATIONS INTERFACE $49.95 

For prinlers and telephone communications. 

• UMI 3K MEMORY EXPANSION 579.95 
With addressable and switchable ROM slots for ROM 
programs to 16K. 

• UMIBK RAM EXPANDER 599.95 
Provides 11775 Bytes (characters) of user memory. 

• UMI EXPANSION CHASSIS Price 10 be announced 
For additional memory or program cartridges. 

SOON TO BE AVAILABLE 

sonWARE CARTRIDGES 
• SPIDERS OF MARS 
• SATELLITES AND METEORITES 

• ROBOT BLASTERS 
• ASTRO TRANSPORTERS 

• 3D INVADERS 
ORIGINAL! EXCITING! UNIQUE! 
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Catalog ava ilable in Spanish (Version Disponible en Espano)) 
MasterCardlVlSA Accepted , , 
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United Mlcroware Industries Incorporated 
3431 H Pomona Boulevard 

Pom ona, Cal i f. 91 768 
Phone (714) 594· 1351 

VIC 20 is a Registered Trademark of 
Commodore Business Machines 
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, united microware 
industries inc. 

3431 H Pomona Blvd . 
Pomona, CA. 91768 

" Please send me my FREE CATALOG 
describing your Hardware 

and Software Products. 

" NAME ______________________ _ 

,' ADDR ESS ________________________ _ 

" CITY ___________________ STATE _ _ _ _ 

" ZIP __________ COMPANY , ----------
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— A serial-line setup routine to set the baud

rale, stopbit, and parity used to establish the

host-protocol parameters For mainframe

communications with the HOSTCM program.

— A "passthru" terminal mode to communicate

directly with a remote computer via the serial

RS2321ine. ©

SuperPET:

A Preview
Bill MacLean

BMB Compuscience

Milton, Ontario

The day is near when we will all start to see a lot of

SuperPETs, so we though! it was time to describe

the system and try to speculate on the significance

of the design. In reality, the SuperPET is two dif

ferent computers in the same cabinet. It is the old

(today!) 8032 with winch we are all familiar, with a

few new wrinkles. Il is also a brand new 6809 based

computer system with outstanding potential in its

own right. We will try to evaluate it in each of these

two categories.

SuperPET —6502

Looked at one way, the only difference between

the SuperPet and the 8032 is the RAM capacity

and the I/O system. There is 64K of additional

RAM in the SuperPET. It is mapped as 164K

blocks all residing in the block S9000-$9FFF. This

may seem impossible, but i( is done by write-only

register at fEFFC (61436) which allows the pro

grammer to select which of the 16 blocks can be

read and written to in the $9000 block. For example,

to select the 15th block, the register ai $EFFC

numbered 0-15.) In addition to iliis extra RAM,

there is an intelligent USART (Universal Synchro

nous, Asynchronous Receiver Transceiver) or RS-

232C port located ai the base address $EEF0 (61424).

This device allows the programme] the option ol

software selecting such serial communications

parameters as Baud rate, word length, number of

stop bits, parity, etc, The L'SAR'i used is the 6551

system. It is a chip currently being manufactured

by MOS Technology and is simulated in software

ontheVIC20.

The lust question everyone seems to ask about

the RAM capacity is "will my Visicalc use the extra
memory" or "will my BASIC programs now access

the additional memory?" The answer is no. Il would

require substantial modification for any ol the

existing operating" systems to use this additional

memory. However, this is true of any conventional

memory expansion scheme that takes one over the

65K boundary on an 8-bit processor. That was the

bad news, now lor the good. Many of your favorite

programs will be modified to run on the SuperPET

and will utilize the extended memory. The concept

oipaged memory is a very powerful one. Once the

Step has been taken to design systems using this

concept, virtually unlimited RAM can be used,

guaranteeing much easier expansion in the future

as the price of RAM drops.

SuperPET —6809

You may well ask what is a 6809, and why is there

one in a Commodore product? This microprocessor

is a logical extension of the 6800 and the 6502,just

as the 6502 was a logical extension of the 6800. It is

a pseudo 16-BIT processor. This means that all of

the internal registers and the slack pointer(s) are

16 bits long. This allows comfortable addressing

anywhere in the address bus range. There are

some other major differences, particularly suitable

to the creation of position-independent code. It is

in the areas ol compactness oi run-time code, the

use of the stack, and the position-independent

code capabilities that the 6809 shines. These char

acteristics made il much more attractive to design

the SuperPET software systems using the 6809.

Describing the potential of this system is a little

difficult. Under the Watcom operating system, the

machine is really several distinct computers. This

operating system consists fundamentally of a 22 K

ROM set occupying the top half of the 65K address

range just as the CBM system does. This area con

tains all system libraries, I/O routines, monitor

(0809) etc. The languages (BASIC, FORTRAN,

APL, PASCAL, and Assembler) all reside on a

diskette in drive I and are called from a menu.

The languages each load into the S(.)000 blocks and

execute there. This is one of the first unusual

things to notice about the system. No matter how

large the interpreters are. they don't take more

than 4K out of the memory map. This means that

the lower 32K of 8032 memory is available to each

of the languages lor the program and vai table

storage. The facility for treating software that runs

out of (his paged memory is included in the as

sembler development system supplied with the

SuperPET. This is one of the most significant

contributions to the future software growth of this

product.

The Manuals

On the subjeel of documentation, there are five

manuals included in the system, one for each lan

guage. These manuals are tutorial examples. Of
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Every PET

Needs a Friend.

CURSOR is the best friend your Commodore PET will ever

have. Since July. 1978 we have published 150 of the mosl

user-friendly programs for the PET available anywhere.

When we write or edit a program, we spend lots of time

fussing about how it will treat you. We pay attention to lots

of little things that help make using a computer a pleasure

instead of a pain.

Naturally, CURSOR programs are technically excellent,

Each program that we purchase is extensively edited or re

written by a professional programmer. But imagination is

just as important as being user-friendly and technically

good! We delight in bringing you off-beat, unusual

programs that "show off" the abilities of your PETorCBM.

CURSOR is user-friendly, technically great and full of

imaginative programs. And every issue of CURSOR is still

available! We continue lo upgrade previously published

programs so that they'll work on the three varieties of

Commodore ROM's (Old, New. and 4.0). New issues also

work on the 80 column CBM.

For only $4.95 you can buy a sample issue and judge for

yourself. Or send $18 for a four-issue subscription. Each

CURSOR comes to you as a C-30 cassette with five pro

grams and a graphic Front Cover, ready to LOAD and

RUN on your PET.

Who knows? After your PET meets CURSOR, things may

never be the same!

AUTHORIZED DISTRIBUTORS:

Cieji Britain

AUDIOCfNIC. Ltd.

PO fioi 88

Reading. Berkshire

Holland

COPVTROMC5

Van 5uchielenstraal 46

741J \P Df\cntpr

[nun

SYSTEMS FORMULATE CORP.

Shm-Mjkifho Bldis 1-8-17

Yietu, Chuo-ku. Tokyo ifli

MICROCOMPUTER

HOUSE. LTD.

133Rcgeni Streel

theCODE
WORKS
Box 550

Goleta. CA 93116
805-683-1585

CBM/PET INTERFACES

RS-232 SERIAL PRINTER INTERFACE - addressable -

baud rates to 9600 - switch selectable upper'lower,

lower/upper case -works with WORDPRO. BASIC and

other software - includes case and power supply.

MODEL - ADA1450 149.00

CENTRONICS/NEC PARALLEL INTERFACE - address

able - high speed - switch selectable upper/lower,

lower/upper case - works with WORDPRO, BASIC and

other software - has Centronics 36 pin ribbon connector

at end of cable.

MODEL-ADA1600 129.00

CENTRONICS 730/737 PARALLEL INTERFACE - as

above but with Centronics card edge connector at end

of cable.

MODEL-ADA730 129.00

COMMUNICATIONS INTERFACE WITH SERIAL AND

PARALLEL PORTS - addressable - software driven -

true ASCII conversion - selectable reversal of upper-

lower case - baud rates to 9600 - half or full duplex - X-

ON.X-OFF-selectable carriage return delay-32 char

acter buffer - Centronics compatible — much more.

MODEL -SADI 295.00

ANALOG TO DIGITAL CONVERTER - 16 channels - 0

to 5.12 volt input voltage range - resolution is 20 milli

volts per count - conversion time is less than 100 micro

seconds per channel.

MODEL-PETSET1 295.00

REMOTE CONTROLLER WITH CLOChCCALENDAR

- controls up to 256 devices using the BSR X10 remote

control receivers - 8 digital inputs, TTL levels or switch

closure — 8 digital outputs, TTL levels.

MODEL-PETSET2 295.00

All prices are in US dollars for 120VAC.

Prices on 220 VAC slightly higher.

Allow $5.00 shipping & handling, foreign orders

add 10% for AIR postage.

Connecticut residents add 7Vz% sales tax.

All prices and specifications subject lo change withoul notice.

Our 30 day money back trial period applies.

MASTER CHARGE VISA accepted.

MENTION THIS MAGAZINE WITH YOUR ORDER

AND DEDUCT 5% FROM TOTAL.

IN CANADA order from: Batteries Included, Ltd., 71 McCaul

Street. F6 Toronto, Canada M5T2X1. (416)596-1405.
IN THE USA order from your local dealer or direct: Connecticut

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

(203)775-4595.

Dealer inquiries invited.

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

203 775-4595 TWX: 710 456-0052
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course, since the languages are standards, many

texts are available to help the beginner.

We mentioned libraries above. It has appeared

that Microsoft and Commodore have gone out of

their way in the past to hide their code entry points

This bridging of the tremendous

gap between traditional

computerists and micro users

can only benefit both sides.

from legitimiate users. I am happy to say that this

is not the case with the Watcom system. The entire

operating system is jump table oriented and the

table entries and setup conditions are described in

the very complete manuals which accompany the

system. I sat down and wrote a complete disk

handler with error trapping and all in under 200

bytes using the available calls and documentation.

The greatest significance of the SuperPET is

the perception people will have of it. To the micro

user, it is a logical extension of the Commodore

product line, but to the more traditional computer

community, it is something entirely different. This

is probably the first small computer at a reasonable

cost that supplies the operating system and lan

guages of larger systems and the communications

interface to effectively use them. The impact of

having the traditional computer community using

this type of machine will be felt very rapidly in

software availability. People used to programming

in FORTRAN (or especially APL) will be able to

put complex software systems, which have been

used for years, on the micro. This bridging of the

tremendous gap between traditional computerists

and micro users can only benefit both sides. There

are an awful lot of accumulated man hours of

experience from which we should be able to profit.

TOLL FREE
Subscription

Order Line

800-345-8112
In PA 800-662-2444

Teach your
Commodore to

use the
telephone.

McTerm connects you with the rest of the world.

Telecommunicate The Fastest
Don t miss out on the computer/

telepnone revolution, with our

McTerm package ana a modem

your commodore becomes an

intelligent terminal, you can

interact witn large and small

computers anywhere in the

world.

Access databases like the
Source™, or MicroNet™, or Dow

Jones for up-to-the-minute news,

sports, stock market reports, etc.

write programs on your micro

and run them on distant

mainframes.

Pays For itself
McTerm actually saves you

money and time while you use it.

There s no need to read data line-

dy-nne as you receive it. instead,

you can quickly save it all to disk

or printer and sign-off, you save

on expensive computer time and

long distance phone rates.

McTerm sends ana receives

faster than anything else dn the

market — up to 1200 oaud.

Adjustable duplex, echo, and

parity. Runs on any Commodore

with Basic after version 1.0. works

with most R5-232 modems and

supports auto dial.

if you don't have a modem vet,

well combine McTerm with the

best-buy BizComo versaModem'"

1080 at an unbeatable price. Break

through to the outside world

with McTerm.

McTermOnly $195

Mderm and Modem $300

Guarantee
if for any reason you are not

satisfied with a Madison

Computer product, return It

to us within 14 days for a

complete refund.

use this coupon, or

Call 608-255-5552

Enclose a check, send us your

bank card number and expiration

date, or well ship COD.

Send Me:
McTerm only $195

McTerm 8 BizComp

Modem $300

More information

Name

Company

City

phone

State

Zip

visa/Mastercard •

Expiration date

Madison Computer

1825 Monroe, Madison Wl, 53711 USA

1981 MMiwn Computer MCTerm is .1 trademark o( Madison Comouter M.idison Wl
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on expensive computer time and 
long distance phone rates. 

The Fastest 
MCTerm sends and receives 

faster than anything else on the 
market - up to 1200 baUd. 
Adjustable duplex, echO, and 
parity. Runs on any CommOdore 
with Basic after version 1.0. works 
with most RS·232 modems an d 
supports auto dial. 

If 'IOU don't have a mOdem yet, 
we'lI combine McTerm with the 
best·buy BizComp VersaModem 1M 

1080 at an unbeatable price. Break 
through to the outside world 
with McTerm. 

MCTerm Only $195 
MCTerm and MOdem $300 

Guarantee 
If f or any reason you are not 
satisfied with a Madison 
computer product, return It 
to us within 14 days For a 
camp/ere refund. 

r----------------------, 
I Order NOW. 
: use this coupon, or 
I Call 608·255·5552 

I Enclose a cheek, send us your 
bank card number and expiration 

I dare. or we II ship e.o D. 

I 
I Name 

Company 

City _ 

Phone 

Send Me: 
McTerm only $195 
McTerm & 81zComp 
Modem $500 
More Infornlatlon 

___ state _ 

Zip _ 

visa I Mastercard I 
expiration date _ _ ___ _ 

Mad ison Computer 
1825 Monroe. Madison WI , 53711 USA 

.----------------------~ 1981 M;I(h'oOn (omnuter 1.1CT('rm IS ,I U.ldCtll,lfk o f M,ICI'son (omou! (,f M,l Cl,son WI 



80 COLUMN GRAPHICS

The image on the screen was created

by the program below.

10 VISMEM: CLEAR
20 P=160: Q=1GG

30 XP=144: XR=1.5*3.141592?

40 YP=56: YR=1; 2P=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 Z?=ZI*XP/ZP: ZZ=ZI . -

90 XL=INT<.5+SQH(XP*XP-ZT*ZT}}

100 FOR XI=-XL TO XL

110 XT=SQR{XI*XI+ZT*2T)*XF: XX=XI

120 YY=(SIN{XT)+.4*SIN{3*XT))*YF

130 GOSUB 170

140 NEXT XI

150 NEXT ZI

160 STOP

170 Xl=XX+Z2+P .

180 Yl=YY-ZZ+Q

190 GHODE 1: MOVE XI,Yl: WRPIX

200 IF Yl=0 GOTO"220
210 GMODE 2: LINE Xl,Yl-l,Xl,G

220 RETURN

CB(V) ■ Tne Integrated
V Visible Memory for

the PET has now been

redesigned for the new

12" screen 80 column

and forthcoming 40

column PET computers

from Commodore. Like

earlier MTU units, the

new K-1008-43 package

mounts inside the PET

case for total protection.

To make the power and

flexibility of the 320 by 200

bit mapped pixel graphics display easily accessible, we have

designed the Keyword Graphic Program. This adds 45

graphics commands to Commodore BASIC. If you have been

waiting for easy to use, high resolution graphics for your

PET, isn't it time you called MTU?

K-1008-43M Manual only $10 (credited toward purchase)

k-1008-43 Complete ready to install package $495

Mastercharge and Visa accepted

Write or call today for our full line catalog describing all

MTU 6502 products, including our high speed 8" Floppy

Disk Controller for up to 4 megabytes of PET storage.

Micro Technology Unlimited

2806 Hillsborouqh Street
P.O. Box l?I0b

Raleigh. NC 27605. U.S.A.

[9191B33H56

10 VISMEM: CLEAR 
20 P=160: 0=100 
30 xP'144: XR=1.5*3.1415927 
40 YP'56: YR=I: ZP=64 
50 XF=XR/XP: YP=YP/YR: ZF=XR/ZP 
60 FOR Zl=- O TO 0-1 
70 IF. ZI<-ZP OR ZI>ZP GOTO 150 
80 ZT=ZI*XP/ZP: ZZ=ZI 
90 XL=TNT(.S+SQR(XP*XP-ZT*ZT» 

100 FOR XI=-XL TO XL 
110 XT=SQR(Xl*XI+ZT*ZT}*XF: XX=XI 
120 YY=(SIN(XT)+.4*SIN(3*XT) )*YP 
130 GOSU8 170 
140 NEXT XI 
150 NEXT ZI 
160 STOP 
170 Xl=XX+ZZ+P 
180 Yl=YY-ZZ+O 
190 GMODE 1: MOVE Xl,Yl: WRPIX 
200 IF Yl=O GOTO · 220 
210 GflODE 2: LINE X1,Y1- 1,X1,0 
220 RETURN 



COMPUTE! November, 1981. Issue 18

Japanese Micros:

A First Look
Andy Gamble

Columbia College, Vancouver Canada

Surprise, surprise! The Japanese passion for things

small and electronic has finally turned to the world

of the computer. The expertise the Japanese

brought to transistor radios, stereos, and — dare I

say it? — cars, now moves Into microcomputer

technology. A familiar story?

Let me backtrack a little. I fust visited Japan in

spring 1980, and. although this was just a holiday,

I couldn't resist investigating what they had to

offer in the way of micros. (I think this particular

disease has been termed "microhohsm.") The

strange thing was that I couldn't find hide nor hair

of the little beasts. It seems that personal computers

were almost unknown in Japan then.

At last I found the Bit Inn in Tokyo: it wasn't

that it was hidden, just low-profile. It seemed a

typical computer shop by western standards: some

PETs, Apples, TRS-80s. But what was that over

there? Yes. a trueJapanese micro, the Sharp MZ-80.

And was that a machine made by NEC? More

about these later.

Try as I might. I couldn't find much further

evidence ofpersonal computers inJapan (I feel

that I'm going to be contradicted on this) until my

second visit a year later. By 1981, the whole story

seemed to have changed. It wasn't that there were

significantly more computer shops around, but

most large department stores (and they get really

large in Japan) now had their own micro depart

ment.

Here, then, is a brief rundown on some ma

chines available today in Japan. The prices given

are the result of a rough conversion of yen to dollars

which, as we all know, is subject to change. It should

also be noted that Japanese consumer products are

often sold at a discount of up to 20 percent.

SHARP MZ-80B

Designers of personal computers should take a

long, close look at the Sharp MZ-80B. Its modern

silver-gray case contains a 10" monitor, a cassette

drive with "logical" tape control, and a full-size

keyboard. In a word, it looks really, ahem, sharp.

The Z-80A microprocessor runs at 4Mhz and

can support up to(i4K of RAM. High-resolution

graphics capability enables the Japanese kalakana

symbols to be written. The cursor keys are excep

tionally appealing. Ten user-defined function keys

complement the keyboard layout. The machine is

RS-232 and IEEE-488 compatible.

Apart from the

usual BASIC, other

languages and oper

ating systems avail

able include FOR

TRAN 80, COBOL

80, a BASIC com

piler, FORTH and

CP/M. The prices is

around $1400. Sharp

also manufactures

the MZ80BP5 dot-

matrix printer, an

80 cps machine selling for $700, the MZ-80CR card

reader, capable of reading 150 cards per minute and

the MZ-80BF dual mini-floppy disk drive with 572

Kbyte storage for $1500. A truly impressive system.

NEC PC-8000 Series

NEC is clearly aiming the $800 PC-8001 micro at

the business market, but interest in the machine is

very strong from the educational and scientific-

professional fields. The PC-8001 supports high-

resolution color —

the monitor is $450

extra — and has

perhaps the best

color I have ever

seen. The CPU is a

PD780C-1, which

apparently is simi

lar to the Z80A, and

runs at 4MHz. The BOBS

„

Japanese seem to

be big on function

keys: the PC-8001 t..-

has five.

This series also includes the 3023 printer, a

dot-matrix type at S900, and two dual disk drives

of 286Kbytes at about S1300. Is the cheaper one an

"expansion" disk drive? I couldn't find out.

CASIO FX-9000P

Casio is a well known name in North America for

its range of calculators and watches, but in Japan

also for computers and electronic musical instru-

42 COMPUTE! November.1981.lssue 18 

Japanese Micros: 
A First Look 

Andy Gamble 
Columbia College. Vancouver. Canada 

Su rprise, surp ,'ise! The J apanese passion fo r th ings 
sma ll and electron ic has finall y turned to the world 
of the com pute r. The ex pertise the Japa nese 
brought to transisto r rad ios , stereos, and - dare I 
say it? - cars, now moves into microcomputer 
technology. A failli liar sto ry? 

Let me backtrack a li ttle. I fir st visited J apan in 
spring 1980, and , a lthough th is was just a ho liday, 
I couldn 't resist investiga tin g what they had to 
afTer in the wa y o f micros. ( I think th is particula r 
d isease has been te rmed "m icro ho lism.") T he 
strange thing was tha t I couldn 't find hide nor hair 
of the little beasts. I t seems that personal computers 
were almost unknown in J a pan th en. 

At last l fo und the Bit ln n in Tokyo : it was n 't 
lhal it was hidd en, j usl low-pro fil e. It seemed a 
typical compu te r shop by western standa rds: some 
PETs, Ap ples, TRS-80s. But what was that ove r 
the re) Yes, a true J a panese micro, the Sharp MZ-SO. 
And was that a mac hine made by NEC) More 
abo ut these late r. 

Try as I might, [ couldn 't find much furt her 
evidence of pe rsona l computers in J apa n ([ fee l 
tha t ['m goin g to be contrad icted on this) until my 
second visit a yea r la tcr. By 198 1, the who le sto ry 
seemed to ha ve changed. It was n't th at the re we re 
significantly more computer shops a round , but 
Ill ost large de partm e nt sto res (a nd Lhey gel rea ll y 
large in J apan) now had their own rnicro depart­
me nlo 

H ere, then , is a brief' rundown on some ma­
chines avai lable today inJapan. T he prices g iven 
are the res ult o f a rou gh conve rsion of ye n to d oll ars 
which. as we all kn ow, is subjecllo change. It shou ld 
also be no ted thatJapanese consume r products a re 
often sold at a d iscount o f up to 20 pe rcent. 

SHARP MZ-80B 
Des igners of personal computers shoul d take a 
long, close look a t the Sharp MZ-80 B. Its mod ern 
sil ver-gray case conlains a 10" monilo r, a cassette 
drive with "logical" tape contro l, and a fu ll-size 
keyboard. In a word , it looks really. ahem , sharp. 

The Z-80A m icroprocesso r runs at 4 Mhz and 
can support up to 64 K of RAM. High-resoluti on 
graphics capab ili ty enahles th e Japanese ka takana 
symbols to be writte n. The cursor keys are excep­
tionally appealing. Ten user-d e fin ed function keys 

complement the keyboardlayo uL The machine is 
RS-232 andIEEE-48S compatible. 

A pa rt from the 
usua l BAS IC, othe r 
la nguages a nd ope r­
ating system s avail­
able include FOR­
TRAN 80, COBOL 
80, a BASIC com­
pi le r , FORTH a nd 
CP/M. T he prices is 
around $1400. Sharp 
also manufactures 
the MZ80B 1'5 dot-
matrix printer, an 
80 cps machine selling fo r $700, the MZ-SOCR card 
reader, capable of read ing 150 ca rds per min ute and 
the MZ-SOBF dual mini -fl oppy disk drive with 572 
Kbyte sto rage for $1500. A trul y im press ive syste m. 

NEC PC-8000 Series 
N EC is clearly aiming the $800 PC-800 1 m icro at 
the busin ess marke l, bUl in te rest in th e machine is 
ve ry strong from the educationa l a nd scientific­
pro fess ional fields. T he PC-800 I supports high­
reso lution colo r -
the moni tor is $450 
ex tra - and has 
perha ps the bes t 
co lo r I have e ve r 
seen. T he C PU is a 
PD780C-I , which 
apparently is simi­
la r to the Z80A, and 
runsat4 MH z. T he 
J a panese seem to 
be big on fun ction 
keys: the PC-SOO 1 
has fi ve. 
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T h is se ries also includes the S023 printe r . a 
dot-matri x type at $900, a nd two dual d isk drives 
of 286Kbytes at about $ 1300. Is the cheaper one an 
"expansio n" d isk dri ve? I cou ldn 't find out. 

CASIO FX-9000P 
Cas io is a well kn own name in Nonh America for 
its range of calculators and watches, but in Japan 
also for computers and e lectronic musical in stru-



NEW!
EDUCATIONAL
SOFTWARE

FOR CHILDREN
from MICROGRAMS, INC.

Designed to supplement

curriculum in Grades K-8

Classroom tested

Programmed with sound

and advanced motivational

graphics

Expect more from

your PET. . .

Tutorial and Review

Programs available for

Math, Reading, Language,

Science, Social Studies,

Vocabulary, Spelling, and

special interest areas

Testing and Grading

programs for Teachers

MICROGRAMS

INCORPORATED

P.O. BOX 2146, LOVES PARK, IL 61130

PHONE 81 5/965-2464

r~] Please send me a free

catalog.

NAME

I ] Please send me a sample

program and a free

catalog. I have enclosed

S2.00 for postage and

handling.

ADDRESS

CITY

STATE ZIP

PET is the registered trademark

for Commodore Business

Machines, Santa Clara, CA.

, 
• 

EDUCATIONAIJ 

SOFTWARE 
FOR CHILDREN 
from MICROGRAMS, INC. 
• Designed to supplement 

curriculum in Grades K-8 
• Classroom tested 
• Programmed with sound 

and advanced motivational 
graphics 

Expect more from 
your PET® . .. 

MICROGRAMS 

o Please send me a sample 
program and a free 
catalog. I have enclosed 
52.00 for postage and 
handling. 

NAME ____________________ __ 

ADDRESS __________________ __ 

CITY __________________ _ 

STATE ZIP 

• Tutorial and Review 
Programs available for 
Math, Reading , Language, 
Science, Social Studies, 
Vocabulary, Spelling , and 
special interest areas 

• Testing and Grading 
programs for Teachers 

PET is the reg istered trademark 
for Commodore Business 
Mach ines. Santa Clara. CA. 
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merits. The FX-9000P is another well designed

machine with an integral monitor. The Z80A

microprocessor runs at 2.75MHz and supports up

to 32K RAM with high-resolution graphics. Most

BASIC1, keywords are available from the keyboard

with a single stroke of a key — a nice time saver.

There are several statistical commands. BASIC;

itself, and expansion RAM (16K dynamic), is ob

tained by plug-in ROM-packs inserted into the

front of the machine. The base price is SHOO, with

the ROM-packs costing around $90 each.

Fujitsu Micro 8

Hold onto your hats. This machine is especially

impressive. For around SI200 you get the fol

lowing: Not one, but two microprocessors, both

6809s, which address up to 128K. Available RAM

is only 32K, but that's because the resident BASIC

is huge and color is supported with high-resolution

graphics. Some idea of the power involved can be

guessed from the graphic commands CIRCLE,

CONNECT, SYMBOL and PAINT. UCS1) Pascal

and FLEX are also available.

For the Japanese, one of the delights this

computer offers is the ability to reproduce the

three different Japanese scripts: katakana (used

for foreign words), hiragana, and kanji. When you

realize that katakana and hiragana each contain

about 50 characters, and a small, usable subset of

the kanji (Chinese characters) would amount to

several hundred characters, you cannot fail to be

impressed. Normal English letters, numerals, and

symbols are also there, of course.

Bubcom 80

Apart from the now usual ZSO-based, o"4K. user

RAM, 640x200 pixel high-resolution color display

(optional) and eight function keys, I would have to

admit that this machine

is rather strange. It has

04K of bubble memory.

That's right, bubbles.

Eight inch disk drives

with up to 1.2 Mbytes

of memory are avail

able. Are we looking at the future generation of

personal computers here, with so much memory

they can remember your shopping lists for 10

years? Prices start at SI800.

The Rest

Whereas you'd expect electronic concerns like

Sharp to be producing computers, it came as a bit

of a shock to discover how many hi-fi companies

were also in the game. HITACHI, for instance,

manufacturers the MB-6890, whose 6809 CPU can

handle 32K. of color with five function keys (again)

and an RS232 interface. Plug-in boards are accepted

in a similar manner to the Apple, all for §1500.

The same series includes the MP-1040 printer at

$900 and the MP-3540 dual disk drive at $1500.

TEAC produces

the4MHzZ80A-

driven PS-85: the case

for the monitor also

contains the two disk

drives. FORTRAN is

available on this

system.

SANYO makes

several monochrome

monitors, including the popular DDN-120C at ,S230.

As for "foreign machines," there's still a great

interest shown in Commodore, Apple, and Radio

Shack products. It's no secret that Commodore

introduced the VIC" into Japan first, where it's had

time to create a strong following. Be on ihe lookout

for some impressive VIC programs to surface

fromJapan. The VIC-20 is called VIC-100] there,

but the only difference that I can see is the yen

symbol where the English pound sign is, and the

katakana characters replacing one set of graphics

characters on the keys. The VIC-100 I costs about

$350 in its 5K form, more than holding its own

against competitive!)' priced Japanese models.

Exactly who buys these machines? No doubl

the computer companies would like lo sa\ that

scientists, professionals, and educators do: the

advertising is certainly aimed at those people. And,

true, it is not yet common for people to have com

puters for fun, or for their own erudition, as it is in

North America. But then why is it that the software

offered for sale includes so many games? The

truth is that Japan is a nation besotted with video

games (America is fast catching up), and this is

reflected in the programs that are produced. Not

just passable —perfect imitations of the popular

video games are to be found for all (he major

machines. Most Japanese computers support the

required high-resolution graphics and sound for

this.

In The Coming Years

The Japanese have recently announced that their

government and private sector will cooperate on a

ten-year plan: the development of a "fifth genera

tion" computer. The goal is the development of a

machine which will perform witli great power. It is

hoped that the machine will have the ability to

write its own programs, understand spoken human

commands at a quite sophisticated level, and ac

complish other tasks which are far beyond current

technology. By "fifth generation." the Japanese

seem to mean, essentially, artificial intelligence.

What impact will the present Japanese micro

computers have on world markets in tin- next few

years? Will they manage lo surge ahead in high

speed processor technology, in memors si/r and

density, in artificial intelligence? Computerists

around the world will be paying attention to the

Japanese efforts in coining years.
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ments. The FX-9000P is another we ll designed 
machine with an integral mo nitor. The Z80A 
microprocessor runs at 2.75MH z and supports up 
to 32 K RAM with high-resolution graphics. Most 
BASI C keywords are avai lable from the keyboard 
with a single stro ke o f a key - a nice time saver. 
There are several stati stica l commands. BASI C 
itself, and expansion RAM ( 16K d ynam ic), is ob­
ta ined by plug-in ROM-packs inserted into the 
front of the machine. The base price is $800, wi th 
the ROM-packs cos ting aro und $90 each . 

FujItsu MIcro 8 
Ho ld onto your hats. T his machine is es pecia ll y 
impressive. For a round $ 1200 you get the fol­
lowing: Not o ne, but two microprocesso rs, both 
6809s, which address up 1.0 128 K. Ava il able RAM 
is onl y 32K, but that's because the reside m BASIC 
is huge and color is supported with high-resolution 
graphics . Some idea of the powe r involved can be 
guessed from the g raphic commands C I RC LE, 
CONNECT, SYMBOL and PAI NT. UCSD Pasca l 
a nd FLEX are a lso available. 

For the J a panese, o ne of the delights thi s 
computer offers is the ability to reproduce the 
three dilTerentJ apanese scripts: kata kana (used 
for fo re ign wo rds), hiraga na , and kanji , v" hen you 
real ize that katakana and hiraga na each contain 
abo ut 50 characters, and a small , usable subse t o f 
the kanji (Chinese characters) would amount to 
several hundred characters, yo u cannOt fai) to be 
impressed . No rmal English lelle rs, nume rals, a nd 
symbols are also the re, of course. 

Bubcom80 
Apart from the now usual Z80-based, 64 Kuse l' 
RAM , 640x200 pixel high-resolution color display 
(o ptional ) and eight fu nctio n keys, I wo uld have to 
admit that this machine 
is rather strange , It has 
64 K of bubble memory. 
T hat's ri ght, bubbles . 
Eight inch di sk dri ves 
with up to 1.2 Mbytes 
of memo ry are ava il­
able. Are we look ing <ltlhe future gene ratio n o f 
personal comput ers he re, with so much memo ry 
they can remember )'o ur shopping li sts for 10 
years? Prices start at $ I 800. 

The Resl 
\,Vh e reas you'd ex pect e lectro nic conccrns likc 
Sharp to be producin g computers, it ca me as a bi t 
o f a shock to discover ho \\' Illan y hi-fi companics 
we re al so in the game, HITACHI , for in stance. 
manufacturers the ~!B-6890. whose 6809 CPU can 
ha ndle 32 ),;, of color with fi \'e functi on keys (aga in ) 
and an RS232 int erface. Plug- in boards are acce pt ed 
in a similar manner to the Apple, a ll fo r $ 1500. 
The same series includes the ~ I 1'- I 040 prilller at 
$900 and th e ~!P-3EHO dua l di sk drive at $ I 500. 

TEAC produces 
the 4 MH z Z80A-
d ri ven I'S-85 : the case 
for the monitor also 
contains th e two disk 
drives. FORT RA N is 
ava il ab le on th is 
system. 

SANYO makes "'~~I 
several monochro me 4 
mo ni tors, including the popu lar DD N- I 20C at $230. 

As for "foreign mac hines," there's still a grea t 
in terest shown in Commodore, A pple, and Radio 
Shack products. It's no secret that Commodore 
introduced the V IC into J apan first , where it 's had 
time to crea te a strong fo llowing. Bc on th e lookout 
fo r some impressive VI C programs to surface 
from J apan. The VIC-20 is call ed V IC- I 00 I there, 
but the on ly diffe rence that I can see is the yen 
symbol where the Engli sh pou nd sign is, a nd the 
kata kana charact.ers re placin g o ne se t of g raphics 
characters on the keys. T he VIC- I 00 I costs about 
$350 in its 5 K form , mo re than holding its own 
aga inst competitively priced J a panese models. 

Exactl y who bu ys these machincs? No doubt 
th e compute r companies wou ld li kc to sa) that 
scienti sts, pro fessionals, and educa to rs do: th e 
adve rtising is cenainly aimed at those peo ple . And , 
true, it is not yet common fo r people to have com­
puters for fun , o r for their Ow n e rudi tion , as it is in 
North Ame rica. Bu t th en why is it t.h al the so ft wa re 
offe red for sa le includes so man y games) T he 
truth is that Japan is a nation b CSOllCd with "ideo 
games (America is fas t ca tching up), a nd this is 
refl ected in the programs that are produced. Not 
just passablc - J}/'/fl'cI imitations o f the pop ular 
video games are to be found for a ll the major 
machines. Most J apa nese computc rs su ppo rt the 
required high-reso lution grap hics and sound for 
thi s. 

In The Coming Years 
The Japanese have rece llll y announced t"atthcir 
government and private sector will coo perate 0 11 a 
le n- year plan: the de velopme lll of a "fift h gcnc ra ­
tio n" comput e r. The goa l is th e develupme nt o f a 
mac hine \"hich will pe rfo rm wit h g reat puwer, I I is 
hoped that th e machinc will ha\'c thc abi lit y to 
wri le its o\\'n programs, understand spoke n human 
cO lllmands at a qu ite so ph isticated lc\'c l. ;ll ld aC­
compli sh othe r tasks which arc far bcyond currc nt 
technology. By "fift h gene ration." thc J apa nese 
scem to mcan, essenti :l li y. artifi cial intc lli gence. 

What impact I\' ill the prcscnt.J apall csc Illicro­
computers h;l\'e on \\'o rl el m arkcls in thc next fc\\" 
ycars? \ Vill Lh ey man age 10 su rge ahead ill high­
speed processo r technology. in mCIllOI'\ size and 
d e ns il y . in anifi cial intdlige n cc~ COlllputc riSls 
aro und the \\'o rld \\'ill be pa ying attcnt io n to th e 
J a pan ese effo rts in coming ~'Cars , 
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LETTER QUALITY WORD PROCESSOR PRINTER/TYPEWRITER
FOR NEC, APPLE, TRS 80. COMMODORE. ATARI, H.P.. OSBORNE 1

OLYMPIA 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

Carlridge 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 linefeed

RENflli&flNGE

TEGHN0LDGY

EGRPDftflTIQN
3347 VINCENT ROAD

PLEASANT HILL, CALIFORNIA 94523

(415)930-7707

$1495.00*TYPEWRITER& INTERFACE $295.00*INTERFACE

NEC Dot Matrix Printer 795.00

100 CPS

Bidirectional printing

Friction and tractor feed

Parallel Interface

Single ribbon cartridge

ATARI 10-Key Accounting Pad 124,95

NEC Monitors

12" Green Screen 285.00

12" RGB Color 1095.00

12" Composite Video 430.00

DEALER INQUIRIES WELCOME

Perfectly Balanced
educational software

from

MICRO-ED

for

PET and VIC

Send for our free catalog
* please specify PET or VIC

MICRO-ED, Inc.« P.O. Box 24156

Minneapolis, MN 55424

or telephone us al (612) 926-2292

November. 1981. Issue 18 COMPUTE! 

LETTER QUALITY WORD PROCESSOR PRINTER/TYPEWRITER 
FOR NEC. APPLE. TRS 80. COMMODORE. ATARI. H.P .. OSBORNE 1 

OLYMPIA ES100 
• 92 character electron ic 

keyboard 
• 8 character buffer memory 
• Dual pilch. 10 and 12 
• 17 .5 C.P.S 
• All settings from keyboard 
• Auto. correction 
• Daisy type print mechanism 
• Cartridge ribbons 
• 14 1/8 Inches writi ng line 
• 1400 dealers nationwide 

REN TEC ES 
• Installat ion in 15 minutes 

us ing exist ing E$l00 
cables 

• CMOS logiC for minimal 
drain on ES1 00 power 
supply 

• Hi or low true status bits 
• Accepts RS232 serial with 

7 crystal controlled Baud 
rates 

• Accepts Centronics parallel 
interlace 

• Selectable auto. line feed 

$1495.00* TYPEWRITER & INTERFACE $295_00* INTERFACE 

REt+RI5i§oRN~E 
TE~HNEJIJEJ6Y 
~EJRPEJARTIEJN 
3347 VI NCENT ROAD 

NEC Dot Matrix Printer 
100 CPS 
Bidirectional printing 
Friction and tractor feed 
Paralle l Interface 
Single ribbon cartridge 

ATARI 10-Key Accounting Pad 

NEC Monitors 
12 " Green Screen 
12" RG B Color 
12" Composite Video 

795.00 

124.95 

285.00 
1095.00 

430.00 
PLEASANT HILL. CALIFORN IA 94523 
(415) 930-7707 -----DEALER INQUIRIES WELCOME----

Perfectly Balanced 
educational software 

from 
MICRO-ED 

for 

PET-and VIC® 
Send for our free catalog * 

*please specify PET or VIC 
~IICRO·ED. Inc. ' P.O. Box 24156 

Minne.pol~. MN 55424 

or telephone us . , (612) 92(,,2292 
I'""\;"~ ""." ... __ .•.. , i 
, .•. ~ .. .. , .. -... 
" ~~,, ......... . 
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SPECIALS on INTEGRATED CIRCUITS
6502 7.45 10/6.95 50/655 100'615

6502A/6512A 8.40 10/7.95 50/7.35 100/6 90

6520 PIA 5.15 10/4.90 50/445 100/415

6522 VIA 6.45 10/6.10 50/575 100/5.45

6532 7.90 10/7.40 50/7.00 100/6.60

2114-L200 3.75 25/3.50 100'3.25

2114-L300 3.15 25/290 100/265

2716EPR0M 7.00 5/6.45 10/5.90

2532 EPROM 14.50

6116 HIUcKi ZK J S CMOS RAM 14.50

41TG-ZOO it RAM (NEC) B fir 19

Zero Insertion Force 24 pin Sockel 2.00

6550 RAM (PET 8K) 12.70

S-100 Wire Wrap Sockel 2.40

AP Products 15% OFF

A PHobby-Blox 15% OFF

THE STAR MODEM
From Pnnilci/Uvirmon Dtta Sytlimi

RS232 MODEM SALE $128

IEEE 488 MODEM SALE $199

RS232 CCin $170

IEEE 488 CCITT S270

We carry Apple 11+ from

Bell & Howell

fulIFOHTH ■ lor Apple II S75

A lull-leatuied FORTH with enhancements Conforms lo

FORTH Inleresi Group standards

VIC Chipaway - a breakout game using Atari paddles

VIC Moon Mission 7

VIC Micro-Coder-a machine language utility program 10

VIC Blue Meanies Irom Outer Space 9

VIC 21 ■ casino style Blackjack 9

VIC Slither/Super Slither 9

VIC Biorhythm 9

VIC Space Math 9

ViC Car Chase 9
VIC viCalc - sophisticated visible calculator 14

VIC Simon - audible and visual memory game 9

VIC 3K RAM (with 2 ROM Sockets) 65

CP/M Handbook (with MP/M) Zaks 11 85

Programming the 6502 - Zaks 1000

Microprocessor Interfacing Techniques 1300

PET/CBM Personal Computer Guide (Ostxxrte) 1200

PET and The lEEE-488 Bus fGPIB) 12 25

6502 Assembly Language Prog ■ Levanthal 13 50

Z-80 Assembly Language Prog - Levanthal 12 75

8080A/8085 Assembly Language Programming 12 75

Z8000 Assembly Language Programming 16 00

6809 Assembly Language Programming 13 50

6800 Assembly Language Programming 12 75

The 68000 Microprocessor Handbook 5 75

BASIC and the Personal Computer (Owyerl 11 00

252 Bethlehem Pike

Qcommodore

list

(995|

SALE

775

(2250) 1725

(1495) 1100

(1995) 1600

(500) 400

11795) 1375

(2195) 1760

(395) 199

(995)

(1295)

(1295)

(695)

(795)

(75}

(299)

(395)

795

999

999

560

630

65

269

315

CALL

(1995) 1345

CBM-PET SPECIALS
8023 Printer -136 COl, 150 cps bi-directional

8300 (Diablo 630) Daisy Wfieel ■ 40 cps

bi-directional

8032 80 x 25 CRT. business keyboard

Micro Mainframe

8096 Board (extra MK RAM for 8032]

8050 Dual Disk Drive - 1 megabyte

8250 Dual Disk Drive - 2 megabyte

CBM IEEE Modem

4016 full size graphics keyboard

4032 lull size graphics keyboard

4040 Dual Disk Drive - 330.000 bytes

2031 Single Disk Drive - 165.000 bytes

4022 Tractor Feed Printer

C2N External Cassette Deck

VIC 20 Color Computer

VIC 1515 Graphic Printer

Used CBM/PET Computers

8024-7 High Speed Printer

WE WILL MATCH ANY ADVERTISED PRICE

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

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

WordPro 4 Plus - 8032, disk, printer 325

OZZ Dala Base System lor CBM 8032 335

VISICALC for PET, ATARI, or APPLE 155

SM-KIT- Supir PET ROM UIIIIHli 40

Programmers Toolkit ■ PET ROM Utilities 35

PET Spacemaker II ROM Switch 36

2 Meter PET to IEEE or IEEE to IEEE Cable 40

Dust Cover for PET 7

IEEE-Parallel Printer Interlace lor PET 110

IEEE-RS232 Printer Interface for PET 120

The PET Revealed 17

Library of PET Subroutines 17

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

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

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

tempo change, key signature, transpose, elc The KL-4M

unit includes D !o A converter and amplifier ready to hook lo

your speaker

KL-4M Muilc Burd with VMM Proynm 160

Watanabe

Intelligent

Plotter

WATANABE WX4G71 Flollsr

WATANABE WX4D7! 5-pu

DISK

SPECIALS

SCOTCH (3M) 5"

SCOTCH (3M| 8"

Verbatim 8" Double Dens

Verbatim 5" Datalile

(add 1 00 for Verbatim 5'

BASF 5" soft

Wabash 5" in Plastic Box

Wabash 8" in Plastic Box

10/2 75 50/2.65

10/2.80 50/2 70

10/345 50/3.35

10/245 50/2.40

plastic storage box]

10/240 20/2.35

10/2.70 50/2.50

10/2 75 50/2 55

100/2 60

100/2 65

1 GO/3.20

100/2 35

100/2 30

100/2 50

100/2 55

WE STOCK MAXELL DISKS

Diskette Storage Pages 10 for 3 95

Disk Library Cases 8" - 2.85 5'" • 2.15

Disk Hub Rings 8" - 50 @ 7.50 5" - 50 @ 6.00

CASSETTES - AGFA PE-G11 PREMIUM
High output, low noise 5 screw housings

C-10 10/.56 50/.50 100/.48

C-30 10/.73 50/.6B 100/66

All other lengths available Write lor price list

SPECIALS
EPSON HX-aO Pnntsr

EPSON MX-8D F/T Printir

EPSON MX-70 Printir

EPSON MM 00 Printir

Centronics 739 Printer with dot graphics 675

STARWHITEH Oilty Whtel Printir 1445

Zenith ZVM-121 Green Phosphor Monitor 115

Amdek Color Monitor 355

ALL BOOK and SOFTWARE PRICES DISCOUNTED

OSBORNE/McGraw-Hill. HAYDEN, SYBEX.etc

ZENITH DATA SYSTEMS
Z19 Video Terminal (VT-52 compatible) 725

ZVM-121 Green Phosphor Monitor 115

Z39with46K 2150

Extra 16K RAM Board 115

Z47 Dual 81 Drive 2775

Synertek Systems
SYM-1 Microcomputer SALE 205
SYM BAS-1 BASIC or RAE 1/2 Assembler 85

KTM-2/80 Synertek Video and Keyboard 349

KTM-3/80 Synertek Tubeless Terminal 385

ssss.
A
ATARr
SPECIALS

800 Computer

400 ■ 16K

8I0 Disk Drive

825 Printer

850 Interlace

82? Printer

Paddle Pan

Joyshck Pair

16K RAM

Assembler.'Editor

TeleLink

Write for

749

329

449

629

139

359

17

17

85

46

20

DOS 2

Pilot

Microsoft BASIC

Educ Series 2011

MISSILE COMMAND

ASTEROIDS

STAR RAIDERS

Space lnvade-s

Music Composer

Chess

Super Breakout

pr.ces on other Atari itens

REVERSAL (Spracklen) 32K Apple 28.00

Data Manager (Lutus) 24K Apple 40.00

Energy Miser - PET, Apple. Zenith 24 50

Histo-Graph (Boyd) 48K Apple 24 50

Data-Graph (Boyd) 48K Apple 40 00

Apple II User's Guide (Osborne) 12.00

Introduction to Pascal (Sybexl 10.30

Pascal Handbook (Sybex] 12 00

Musical Applications of Micros (Chamberlin) 20 00

Baste FORTRAN (Coan) 7.25

WRITE FOR CATALOG
Add $1.25 per order (or shipping We pay balanced UPS surface

basis. Regular prices slightly higher Prices subject to change.

SPECIALS on INTEGRATED CIRCUITS 
6502 7.45 10/6.95 50/6 55 100/615 
6502N6512A 8.4 0 :0/7.95 50/7.35 100/6.90 
6520 PIA 5.15 10/4.90 50/445 100/4 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 
211 4-l200 3.75 25/3.50 100/3.25 
2114·l300 3.15 25/2 .90 100/2.65 
271 6 EPROM 7.00 5/6.4 5 10/5.90 
2532 EPROM 14.50 
6116 HIIIC~I ZK 1 8 CMOS RAM IUD 
.,16·200 II lAM (NEC] II lit 19 
l efO InsertlOl1 Force 24 pm Socket 2.00 
6550 RAM (PET 81<) 12.70 
5·100 Wire Wrap Socket 2.4 0 

A r Products 15% OFF ;~ 
A P Hobby-Rlox 15% OFF 

fl1 m Pr1ltlwUnnMI1 Dlb SY111111 
RSm MODEM 
IEEE 488 MODEM 
RS232 CCITT 
IEEE 488 ccm 

SALE SI28 
SALE SI99 

SI70 
S270 

We carry Apple 11+ from 
Bell & Howell 

luIlFDRTH + lor Appl. " S75 
A lulHealUred FORTH WI th enhancements Conlorms 10 
FORTH Interest Group standards 

VIC Chlpaway' a bleakoul gameuslOgAlan paddles 7 
VIC Moon MISSion 7 
VIC Micro-Coder' a machine languageul1hly pl'Ogram 10 
VIC Blue Meallles hom Qulef Space 9 
VIC 21 - casino style Blackjack 9 
VIC Shlher/Super Shther 9 
VIC Biorhythm 9 
VIC Space Math 9 
VIC Cal Chase 9 
VIC vlCalc - soohlshcaled VIsible calrulalOi I <I 
VIC SmlOll - audible and Visual memory game 9 

VIC 3K RAM (With 2 RO M Sockets) 65 

CP/M HandOOok (With MP/M) Zaks 11 85 
Proqramlmng the 6502 - Zaks 10 00 
MICroprocessor InterfaCing Techl"llQues 1300 
PET/CBM Personal ComPUtei' Guide (OsOOrI'le) 1200 
PET and the IEEE-4B8 Bus IGPIB) 1225 
6502 Assembly Language PJog - levanthaJ 1350 
1-80 Assembly Language PJog - Levanthat 1275 
80aON B085 Assemblv Lanquage ProgrammmQ t275 
zeooo Assembly language Progammlllg 1600 
6809 Assembly language Prograrrmmg 13.50 
6800 AssemDly language PJogrammmg 12.75 
The 68000 MIcroprocessor Handtrok 575 
BASIC and the p.,SOflal Computer (Dwyer) II 00 

~CDrnrnDdDre 

CBM-PET SPECIALS 
8023 Pruller - 136 col. 150 cps bl-(jlfechonal 
8300 (Diablo 630) Daisy Vlneel - <10 cps 

11,1 SALE 
(995) 775 

bI-dJlOCIIOllaI (2250) 1725 
8032 80 x 25 CRT, IlJSII'IeSS keyOOald (1495) 1100 
MICro Mainframe (1995) 1600 
8096 Board (ext/a 6<lK RAM Icr 8032) (500) 400 
8050 Dual Disk Olive - I megabyte (1795) 1375 
8250 Dual Disk Olive - 2 megabyte (2195) 1760 
C8M IEEE Modem (395) 199 
4016 rull size graphics keyboard (995) 795 
4032 lull size graphics keyboard (1 295) 999 
/1 040 Dual Disk Dnve - 330.000 byles (1295) 999 
2031 Single Disk Olive - 165.000 bytes (695) 560 
/1022 Tractor Feed Prin ter (795) 630 
C2N External Casselle Deck (75) 65 
VIC 20 Color ComlXlter (299) 269 
VIC 1515 GraphiC PJmler (395) 3t5 
Used CBM/PET ComlXllers CALL 
B02/1-7 High Speed Prmtel' (1995) 13/15 

WE Will MATCH ANY ADVERTISED PRICE 

••• EDUCATIONAL DISCOUNTS ••• 
Buy 2 PET/CBM C,mpulm, "" I" I FREE 

Word Pro 3 Plus· 32K CBM. disk. punter 200 
Word Pro /I Plus· B032. disk. pi'lnter 325 
ozz Oala Base System lor CBM 8032 335 
VISICAlC lor PET. ATARI. or APPLE 155 
SM-KtT· S',lr PET ROM UllIldu 40 
Programmers Toolkit - PET ROM Utlhlles 35 
PET Spacemaker II ROM SWitch 36 
2 Meter PET to IEEE or IEEE to IEEE Cable 40 
Dust Cover IOf PET 7 
IEEE· Paraliel Prmter Interface lor PET 110 
IEEE-RS232 Pflnler Interface lor PET 120 
The PET Revealed 17 
IJbrary 01 PET Subroutmes 17 

4 PART HARMONY MUSIC SYSTEM lor PET 
The ViSible MUSIC MOlli tor. by Frank Levinson. allows you to 
eaSily enter. display. edit. and play 4 pari harmony music 
Includes whole notes Ihru 64ths (With dotted and tllplets). 
tempo change. key signature. transpose. etc The Kl-4M 
urnt mcUdes 0 to A converter and ampllher ready [0 hook to 
your speaker 
Kl-Ht Mnlt BNI'd with YMM PlUll1m S60 

Watanabe 

Intelligent 
Plotter 

WATANABE WU671 Pl DMlr 
WATANABE WU67 5 6-,11 ",llIr 

1195 
IUS 

DISK 
SPECIALS II 

SCOTCH (3M) 5ri 10/275 5012.65 100/260 
SCOTCH (3M) 8" 10/2.80 50/2 70 100/2_65 
Vefl:J.a[lm 8" Double Dens 10/3/1 5 50/335 100/3.20 
Verbatim 5" Oalallle 10/24550/240100/2 35 
(add 1 00 lor Velbahm 5" plasllc storage OOK) 

BASFS" soh 10/2 40 20/2 35 100/2 30 
Wabash 5" III PlaslIc Box 10/270 50/2.60 10012 50 
Wabash 8" III PlaSllC Box , 0/2 75 50/2.65 100/2 55 

WE STOCK MAXELL DISKS 
10 lor 3.95 

8"-2.85 5" - 2.15 
Diskette Storage Pages 
Disk library Cases 
Disk Hub Rmgs 8· ' , 50 @ 750 5'· ·50 @ 6.00 

CASSETTES, AGFA PHil PREMIUM 
High outpul. low noise. 5 screw housings 
Col O 10/.56 50/.50 100/.48 
C·30 101.73 50/.68 100/ 66 
All other lengths available. Wllte l()f pllce list 

SPECIALS 
EPSOM 1111-80 Prlallr 
EPSOM MHO FIT Prh lu 
EPSOM MHO rrtl hr 
EPSOM MX-'OO PrI.,., 
Celtromcs 739 Punter With dOl graphICS 675 
SlUlWll lTER Dill' 'Inul PI1Ilir 1445 
leMh ZVM-121 Green Phosphor MOllltor 11 5 
Amdek Color Monitor 355 

ALL BOOK tnd SOFTWARE PRICES DISCOUNTED 
OSBOR NE/McGraw-HIli. HAYDE N. SYBEX,etc 

ZENITH DATA SYSTEMS 
Zl9 Video Termmal (VT-S2 compahble) 725 
lIIM-12 1 Green Phosphor MOflllor 115 
za9 With 48K 2150 
Extra 16K RAM Board 115 
Z47 Oual8~ Drive 2775 

Synertek Systems 
SYM,I Microcomputer SALE 205 
SVM BAS·, BASIC or RAE 1/2 Assembler 85 
KIM·2/S0 Synertek Video and Keytxlard 34 9 
KTM· 3/S0 Synertek Tubeless Terminal 385 

800 Con~ter 
400· 16K 
81 0 Disk Olive 
825 Pl'In[er 
850 Inter1ace 
822 Prillter 
Paodle Pair 
JoySIlCk Pair 
t6K RAM 
Assembier fEdllor 
Ie/ell'lk 

A 
ATARr 
SPECIALS 

749 ODS 2 21 
329 Piiol 68 
44 9 Mlcrosoll BASIC 68 
629 Educ Selles 20!l.a 011 
139 MISSI LE COMMA ND 32 
359 ASTEROIO S 32 

17 STAll UIDERS 32 
17 Space Invaders 17 
85 MusIC Comooser 45 
46 Cness 30 
20 Super Breakout 30 

Wllte lor ptlCes on other Atan lIens 

REVERSAL (Spracklen) 32K Apple 2800 
Data Manager (lutus) 24 K ApDle 4000 
Enefgy MIsei' - PET. Apple. Zenl\h 24 SO 
Histo--Graph (Boyd) 48K Apple 24 50 
Oata·GraPh (Boyd) 48K Apple 4000 
Apple II User's GUide (OsOOrne) 1200 
In:fOduchon to Pascal (Sybex) 10 30 
Pascal Handbook (Sybex) 1200 
MUSical Applications 01 Micros (Chambellm) 2000 
BaSIC FORTRAN (Coan) 725 

WRITE FOR CATALOG 
252 Bethlehem Pike A B Computers A<Id$125perorderlorsl1l~ng We pay balarce 01 UPS sudace 
Colmar. PA 18915 215-B22-7727 charges on all prepaid orders. Prices Irsted are m cashdlSalUnl 

basIS. Regular ""ces slrghtly h~"'r Prices su~ecl 10 change. 



KM MM Pascal for PET/CBM $85
A subset of standard Pascal with extensions

- Machine language Pascal Source Editor with cursor

oriented window mode

- Machine Language P-Code Compiler

- P-Code to machine language translator (or optimized

object code

- Run-time package

- Floating point capability

- User manual and sample programs

Requires 32K Please specify configuration.

EARL for PET (disk file based) S65

Editor, Assembler, Relocater. Linker

Generates relocatable object code using MOS Technology

mnemonics Disk die input (can edit tiles larger lhan

memory) Links .multiple object programs at one memory

load Listing output to screen or printer. Enhanced editor

operates in both command mode and cursor oriented

"window" mode

RAM/ROM

for PET/CBM
4K or 8K bytes of soft ROM with optional

battery backup.

RAM/ROM is compatible with any large keyboard machine

Plugs into one of the ROM sockets above screen memory to

give you switch selected write proteciable 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 S85

RAM/ROM--8K 120

Battery Backup Option 30

SUPERSORT by James Stras-na $35
Supersori is an excellent general purpose machine

language sort routine (or PETOM computers Sorts both

one and two dimensioned arrays at lightning speed in either

ascending or descending order Othe* fields can be subsoied

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. ad|usts lo

any memory sire, and can co-exist with other programs in

high memory

SuperGraphics
by John Fluharty $OU

Super Graphics provides machine language extensions lo

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 subroulnes now can be pro

grammed directly in BASIC Move blocks (or rocketships, etc),
or entire areas of the screen with a single, easy to use BASIC

command Scroll any portion of the screen up. down. left, or

right Turn on or off any ot the 4000 (8000 on 8032} screen

pixels with a single BASIC command In high resolution mode,

draw vertical, horizontal, and diagonal lines Draw a box, fill a

box, and move it around on the screen with easy to use BASIC

commands

The SOUND commands allow you to initiate a note or series

of notes (or even several songs) from BASIC, and then play

them in the background mode without interfering with your

BASIC program This allows your program to run at full speed

with simultaneous graphics and music.

SuperGraphics commands include GRAPHIC. TEXT. RVS.

SET. DRAW, FILL PLOT. MOVE, PRINT. CSET. CMOVE.

DISPLAY, PUT, SWAP, PAUSE, and SOUND.

Please specify machine type and ROM version, diskor tape

tor PET/CBM Computsn

Self Calculating

DATA BASE
REPORT WRITER

MAILING LIST

FLEX-FILE is a set ol flexible, friendly programs to allow

you to set up and maintain a data base Print files with a

versatile Repon Writer or a Mail Label routine Pro

grammers will find it easy to add subroutines to their own

programs to make use of Data Base dies

RANDOM ACCESS DATA BASE
Record size limit is 250 characters. The number ot records

per disk is limited only by the size ot each record and the

number ol records per disk is limited only by Ihe size of each

record and the amount ol Iree space on Ihe disk File

maintenance lets you step forward or backward through a

file, add, delete, or change a record, go to a numbered

record, or find a record by specified field The Find command

locates any record when you enter all (or a portion of) the

desired key Field lengths may vary from record to record to

allow maximum packing ol information Files may be sorted

by any deld. and any field may be specified as a key

Sequential files from other programs may be converted lo

Flex-File format, and Flex-File records may be converted to

sequential (WordPro. PaperMate. other word processors

may also use Flex-File data) Maximum record size, fields

per record, and order of fields may be changed at any lime

MAILING LABELS
With typical record size of 127 characters, each disk can

handle over 1000 records (about 2800 with 8050 drivel

Labels may be primed any number wide, and may begin m

any column position There is no limit on the number or order

of fields on a label, and two or three fields may be pned

together on one Irne (like first name, last name, and title) A

"type of customer" field allows selective printing

REPORT WRITER
Print any field in any column For numeric fields, use

decimal point justification (and round to any accuracy)

Define any column as a series of mathematical functions

performed on other columns These functions include

arithmetic operations and various log and trig functions

Pass results of operations such as running total (rom row to

row. At Ihe end of the report, print total and/or average for

any column Complete record selection, including field

within range, pattern match, and logical functions can be

specified individually or in combination with other

parameters

FLEX-FILE by Michael Rlley $60

Please specify equipment configuration when ordering

Low Cost Disk Drive for PET/CBM
PEDISK II from cgrs Microtech is a new disk system ready

to plug into your large keyboard PET/CBM

PEDISK II offers speed, reliability. IBM compatibility

Complete system prices with DOS and cable

5" 40 track. I drive. 143K $525

5" 40 track, I drive. 286K 690

8" IBM 3740 formal. 77 track. 250K 995

PROGRAM YOUR OWN EPflOMS
Branding Iran for PET/CBM $79

EPR0M Programmer with software lor all ROM versions

Includes all hardware and software to program or copy

2716 and 2532 EPROMs

CBM Siftwin

Legal Time Accounting Package 445

Medical Accounting Package

Complili CBM Builnm Scitmrt Pickigi

Can be tailored to meet most business requirements

Technicians Investment Analysis Package 500

Dow Jones Portfolio Management 129

Personal Tax Calculator 65

Tax Preparation System 445

Wordcraft 80 Wordprocessor Package 325

Pascal Development Package 235

Assembler Development Package 99

Intelligent Terminal Emulator 30

Softpac-I (Competitive Software! 29

FORTH for PET
BY L. C. Cargile and Michael Riley S50

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 s^e screens (16 lines by 64 characters)

\ 50 screens per diskette on 4040,480 screens on 8050

ability to read and write BASIC sequential files.

mlroductory manual

reference manual

Runs on any 16K or 32K PET/CBM linciuding 8032) with

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

when ordering

Available soon

Metacompiler for FORTH S3O

simple metacompiler for creating compacted object code

which can be executed independently [without the FORTH

system)

PaperMate

60 COMMAND

WORD

PROCESSOR
3y Michael Riley

Paper-Mate is a full-featured word processor for CBM/PET.

Paper-Mate incorporates 60 commands to give you full

screen editing with graphics lor all 16K or 32K machines

(including 8032). all printers, and disk or tape drives.

For writing text, Paper-Mate has a definable keyboard so

you can use either Business or Graphics machines Shift

lock on letters only, or use keyboard shift lock. All keys

repeat

Paper-Mate text editing includes floating cursor, scroll up

or down, page forward or back and repeating insert and

delete keys Text oiock handling includes transfer, delete,

append, save, load, and insert.

All formatting commands are imbedded in text for

complete control Commands include margin control and

release, column adjust. 9 tab settings, variable line spacing,

justify text, center text, and auto print form letter (variable

block) Files can be linked so that one commarxl prints an

entire manuscript Auto cage, page headers, page numbers,

pause at end of page, and hyphenation pauses are included

Unlike most word processors, C8M graphics as well as

text can be used Paper-Mate can send any ASCII code

over any secondary address to any printer.

Paper-Mate functions with I6/32K CBM/PET machines,

with any printer, and with either cassette or disk.

To order Paper-Mate, please specify configuration

Paper-Hate on disk or tape 40.00

Microchess

Checker King

Gammon Gambler

Time Trek

Bridge Partner

Visicalc

1700

17.00

17.00

13.45

13.45

15500

Hiydsn Soltwirt

Complex Mathematics

Engineering Mathematics

General Mathematics

MCAP Circuit Analysis Program

Energy Miser

1270

12.70

12.70

21.00

24 50

Jukebox Series lor PET by L C Cargile
Excellent 4 part harmony music-write lor list

Automited Simulations (EPYX) Fantasy Games

MICRO-REVERSI lor PET by Michael Riley
super machine language version of Othello

Tunnel Vision / Kit & Mouss by Michael Riley
two excellent machine language maze programs

10

10

252 Bethlehem Pike

Colmar, PA 18915 215 822 7727 A B
WRITE FOR CATALOG

Add $1.25 per order for shipping. We pay balance of UPS surface

charges on all prepaid orders. Prices listed are on cash discount
basis. Regular prices slightly higher. Prices subject to change.

KMMM Pascal for PET/COM S85 
A subset of standard Pascal with extensions. 
• Machine larguage Pascal Source Editor Wllh OJfSOl' 
oriented WindOW roode 

- Machine language P·Code Complier 
• P·Code 10 mactune language translator for ODhrnlled 

oOJect code 
• Run-lime package 
• FIoa1lng POIn! capability 
· User manual and sample I)fograms 
Requires 32K Please specify conligurallOn. 

EARL for PET (disk fife based) $65 
Editor, Assembler. Reillciter, Unhr 
Generales relocatablc object code usmg MOS Techno~D;lY 
mnemonics Disk file mput (can edit Illes larger than 
memory) links ,root!rple object programs a~ one memory 
load LJsllng output to screen or printer Enhanced edll()l' 
operates in both command mode and cursor oflenled 
"windo'w" mode 

RAM/ROM 
for PET/CBM 
4K o r 8K bytes of so ft ROM with opt ional 
battery backup. 
RAM/ROM IS compatible With any large keylXlard machine 
Plugs mto one 01 the ROM sockets abcNe screen memory to 
give you sWitch selected write proteclable RAM 
Use RAM/ROM as a sof!ware development 100110 stOle data 
or machine cooe beyoncl the nofmal BASIC range Use 
RAMfROM TO LOAD A ROM Image where you have pos~ble 
conlhcts With fIIore th,1n one ROM reqUiring thc same socket 
PoSSible appllC3110ns mclooe machine language sort (such as 
SUPERSORD. universal wedge. Exlfamon. Cle 
RAMfROM - · 4K $85 
RAM/RO M · • BK 120 
Bauery Backup Optl()(l 30 

SUPERSORT by James SUasma S35 
Supersort IS an excellent general DUtDOSe machine 
language SO"t loulllle 101 PET/CBM computers Sorts both 
one and two dlmenslCHled arrays at IIghtOlng speed In either 
ascending or descending order Other fields can re subsorted 
when a match IS found, aoo fields nef'd 1"(11 be In any special 
order Sort 3lrays may be specIfied by name. and Ileids ale 
random lenQth. Allows sortlrg by bit 10 Pl'OVlde 8 C3legcrles 
pel byte. The routine wO/ks With atl PET aASICs, adlusts to 
any memory Slle. and can CO'exlst With other Pl'OQlams In 
high memory 

SuperGraphics 
by John Fluhany $ 30 

SUl)efGraohlcs prOVides machine language extensions to 
Commodore BASIC 10 allow last arwl easy plOlilng anCI 
manlpulahOn of graphiCS Oflthe PET/CBM vldoo diSplay. as 
well as SOUND commarwls 

Animations that prevIOUsly were too slow 01 ImpoSSible 
wil trout machine language subrout nes nO'o\' can be Pl'o­
grammed dllectfy In BAStC Move blocks (or rocketshlps.etc.). 
or entlle areas ot the screen With a Single. easy 10 use BASIC 
COOlmand Scroll any portion of the screen UP. down. letL (It 

rlQht Turn on or 011 any 01 the 4000 (8000 on 8032) screen 
Pixels ..... Ith a sllll;;le BASIC command In high resolution mode. 
draw vertical. horizontal. anCI diagonallrnes Draw a Ixlx. 1111 a 
Ixlx. and move It around on the screen With easy to use BASIC 
commands 

The SOUND commands allO'o\' you 101l'lltiate anote or serres 
01 notes (or even several songs) hom BASIC. and then play 
them In the backgrOUnd mode Wlttwt Interlenng With your 
BASIC pl'ogram This allows your pl'ogram 10 run at tull speed 
With Simultaneous graphiCS and mUSIC. 

SuperGraphlcs commands Include GRAPHIC. TEXT. RVS. 
SET. DRAW. FILL PLOT. MOVE. PRINT. CSET. CMOVE. 
DISPLAY. PUT. SWAP. PAUSE. and SOUND 

Please Speclty machine type and ROM verSIOl1. diskor tape 

ler PET/CBM CtmpUl1rJ 

Self Calculating 

DATA BASE 
REPORT WRITER 

MAILING LIST 

FLEX·FtLE IS a set ot Ilexlble. tllendly programs to allow 
you to set UP and maintain a data base Pllnt fl'es With a 
versatile Report Wllter or a Mall label routine. Pro­
grammers will lind II easy to add subroulrnes 10 therr own 
pl'Dgrams to make use 01 Oala Base tries 

RANOOM ACCESS OATA BASE 
Record size limit IS 250 characters The number ot records 
per disk IS IIrl1lted only by Ihc size ot each record and the 
number 01 records per disk IS IImlled only by l he size ot each 
recOfd and the amount ot free space on Ille diSk. File 
mallllenance tets you step tOMard or backward through a 
file. add. delete. or change a record. go 10 a /llmbered 
lecotd, or Irnd a retord by specllred tleld The Find CO/TVl1and 
locates any reeord when you enter all (or a portoo on lhe 
deSired key FIeld lengths may vary hom record to recot"d to 
allow maximum packing 01 rntO/matron Flies may be sorted 
by any Ileld. and any Ileid may be speell red as a key 
$equenhal tries trom other programs may be converted to 
Flex·Flle format. and Flex·Flle records may be converted to 
seQuentIal (WordPIO, PaperMate, other WOfd prOCesSOfS 
may also use Flex·Fl le data) MaXimum lecord size. fields 
per lecord. and order of fields may be changed at any IIITIe. 

MAILING LABElS 
With typIcal record size 01 127 characters. each disk can 
handle over 1000 lecords (atnrt 2800 Wllh 8050 dllVe) 
Labels may be PMled any number wide, and may begin rn 
any column pJSltlOl'l There IS no limit on the I'lJmOOI or Older 
of fields on a label, and two or Ihree fIelds may be JOrned 
together on ooe line (like Illst name. last name. and title). A 
"type 01 customer" !reid allows selective pllntrng 

REPORT WRITER 
Prrnt any field rn any column FOI numeuc fields. use 
declmat point JustltrcahOO (and ,ooild 10 any accuracy) 
Define any column as a serieS 01 mathematical functions 
performed on othel columns These functions Include 
allttvnetlC operatlOl1s and vallCXlS 109 and tllg lunctrons. 
Pass lesults 01 operatIOns Sl.ICh as lunnrng lotal from row to 
lOW At the end 01 the report. prln! total and/or average tor 
any column. Complete record selectIOn. Including lIeld 
wllhlO range. pattern malch. and lOgIcal luncllons can be 
speclhed IndIvidually or m comblOatoo With other 
paramelels 
FlEX-FILE by Mlchnl RII.y $60 
Please Speclty eQUipment conlrguratron when ordellng 

low Cost Disk Drive for PET/CBM 
PEDISK II hom CglS Mrcrotech IS a new disk system ready 
10 plug rn to your large keybOald PET/CaM 

PEOISK II oHers speed, reliability. IBM compatrblilly 
Complete system prices With DOS and cable 
5" 40 track. I dllve. 143K $525 
5" 40 !lack, I dllve.286K 690 
8" IBM 3740 format. 77 traCk. 250K 995 

PROGRAM YOUR OWN EPROMS 
Bnndlng Iron lor PET/CBM $79 
EPROM Programmer With sof tware 10/ all ROM velSIOOS. 
Inclooes an hardware and software to program 0/ copy 
27t6 and 2532 EPROMs 

CHIli S.ltw,rt 
legal Time ACCOUn!11lO Package 445 
Medical Accountrng Package 
Campier. CaM halm, s.ttw.1l PKb;. 
Can be tailored to meet most business requrrements. 

TeclVllClan'S Investment AnalYSIS Package 500 
[)(m Jones Portlolro Management t 29 
Personal Tax Calculator 65 
Tax Pleparatron System 445 
Wordcraft 80 Wordprocessor PaCkage 325 
Pascal Development Package 235 
Assemblel Developmenl Package 99 
Intelligent Termmal EtTkllator 30 
Soltpac· l (Competitive Sohware) 29 

FORTH for PET 
BY L C. CargIle and Michael Riley S50 
Features mclude 

tull FIG FORTH modet 
all FORTH 79 STANDARD extenslOllS 
structured 6502 Assembler Wilh nested declSIOIl makrng 

macros 
tull screen ediling (same as when programming In 

BASICI 
aulO repeat key 
sample PfDgrams 
SlanCIard sIZe screens (16 lines by 64 characters) 
150 SCieens per dlskel1e on 4040, 480 screens on 8050 
abili ty to read and wllte BASIC sequenllal tries 
InlrQductory manual 
reference fll<lnual 

Runs on any 16K or 32K PET/CBM (InCluding 8032) With 
RO M 3'or 4. and CBM disk drive Please specify contrguratlon 
when orderrng 

Available soon 
Metacompiler fo t FORTH 530 

Simple metacompller lor creating compaCled object code 
which can be execulco Independenlly (Without the FORTH 
system) 

PaperMate 
60 COMMAND 

WORD 
PROCESSOR 
by Michael Riley 

Paper·Mate IS a tull·tealured word proces50f lor CB M/PEl 
Paper·Mate mcorpOIates 60 commands to give you full 
screen editing With graphiCS for all t6K or 32K machrnes 
(rncludrng 8032). all pllnlers. and disk or tape drives. 

For wlltrng text . Paper· Male has a delrnable keyboard so 
you can use either &rSlness or Graphics machines Shih 
lock on lellers only. or use keyboard shllt lock. All keys 
repeaL 

Paper· Mate text edltlll9 rncludes IIoa\lnQ cursor, scroll up 
or down. page tOMard or back. and repealing lOse" and 
delete keyS. Text block handllrY;! rncludes transter. delete. 
aPQeOd. save. load, and Insert. 

All tormaltlng commands are Imbedded In text for 
complete cootrat Commands Include margIn control and 
release. colurm adjUsL 9 lab settings, vallahle hoe SpaCIng. 
JUStify texl cenler texl anCI auto prmt form letter (vartable 
blOck) Files can be Hnked so that one command Pl'lnlS an 
entrre mallJSClipl. Auto page. page headers. page numbers. 
pause al end 01 page. and hyphenatron pauses are Included. 

Unlike most word prOCesSOfS. CBM grap/ucs as well as 
text can be used Paper· Mate can sen:! any ASCII cOOe 
over any secondary address to any Pl'rnler 

Paper·Mate functions with 16/32K CaM/PET machines. 
wllh any pnfller, and wllh either cassette Of diSk. 

To Ofdel Paper· Male. please Specl/y configuraltOll. 

Paper"Mlte on disk or IJpe 40.00 

Mrerochess 
Checker K!Og 
Gammon GamDier 
TIme Trek 
Stidge Partner 
Vislcalc 

Hlwdln Soltwll1 
Complex Mathematics 
Engineering MathematICs 
General MalhematlCS 
MCA!> CirCUit AI\aJysis Plogram 
Energy Miser 

JUkI~Dl Sen .. lor PET by L C Cargile 
Excellen! 4 part harmony muslC··write tor hst 

Aulomlled Slmulltlons (EPYXJ Fantasy Games 

17.00 
17.00 
17.00 
13.45 
13.45 

155.00 

t2.70 
12.70 
12.70 
21.00 
24.50 

MICRO-REVERSI lar PET by M"lIaei Riley 10 
super machrne language verslOl1 01 Othello 

Tunn.1 Vilion I Kit & MDUII by Michael Riley 10 
two excellent machine language maze programs 

WRITE FOR CATALOG 
252 Bethlehem Pike ABC t Add$125perorderlorshl~lng We pay balance 01 UPS surta<:e 
Colmar, PA 18915 215-822-7727 ompu ers cliargesonaliprep,"dorders Prices IiSled are on cash d.""nt 

bao. Regu~r pnces slightly hlg/"er Prices suIljOCl to change 
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Telecommunications

What Is It?
Michael E Day

Chief Engineer, Edge Technology

Editor's Note: COMPUTE! is pleased to announce Michael

Day's new monthly column, Telecommunications.

Mike is a recognized expert on this exciting aspect of

computing. — RCL

Telecommunications has a rather ominous ring to it,

but, in reality, it simply means communication at a

distance. Specifically, as the term is currently used,

it means that some sort of equipment is required to

allow the communication to occur.

Some time ago, before there was a personal

computer or microcomputer, computers were very

expensive. Because of this, only large companies

could afford to buy and use them. Also, because of

the very high cost, Lhese buyers had to use the

computer as much as possible in order to justify

the cost of the computer.

Companies which were not able to utilize the

computer all of the time found that they could

share their computer with other companies who did

not have a sufficient work load tojustify purchasing

a computer of their own.

At first, the information to be processed was

hand carried to the computer site. This placed

limits on the type and volume of work that could

be shared. It became apparent that there was a

need to communicate with the computer from a

location away from the computer. It wasn't too bad

when the computer was only a couple of rooms

away, but from across town, existing equipment

just did not work.

There was, however, a communications system

in existence which had been built specifically to

solve that very problem — the telephone system.

Unfortunately it was designed for voice communi

cations, not data communications.

Computers require binary (on/off) signals to

communicate. The telephone system was designed

to handle the continuously varying signals (analog)

which make up voice signals. Because of this

difference, the computer could not be directly

connected to the phone lines.

The Solution

To help solve this. Bell Labs came up with a device

that they called a MODEM. This allowed computers

to be attached to the telephone network.

It was done by using a continuously varying

signal (a carrier) that the telephone system could

handle. Then, that signal is changed (Modulated)

by the computer's binary signals by a fixed

amount.

At the other end of the phone line, another

MODEM receives the signal and measures the

change to convert (DEModulate) the signal back

into the binary signals that the other, "listening"

computer can understand.

The method of changing the carrier signal

used is called FSK. (Frequency Shift Keying).

When the computer is not sending anything, it

is normally sending an ON (Binary 1) condition to

the MODEM. When the MODEM hears the ON, it

will transmit a signal at 1270 Hz. When the com

puter starts to send something it will send an OFF

(Binary 0) signal to the MODEM. Hearing this, the

MODEM will change the f requency it is transmitting

to 1070 Hz.

At the other vnd of the phone line, the other

MODEM doesjust the opposite: it hears the 1270

Hz signal that the first MODEM sent when it was

transmitting the OFF signal and sends a corre

sponding OFF signal to its attached computer.

When the first MODEM changes its signal to 1070

Hz, it recognizes this shift in frequency and changes

the signal it is sending to its computer from an

OFF condition to an ON condition.

The changing of the frequency continues as

the computer sends a stream of OFFs and ONs to

the other computer until it is done. It then reverts

back to the continuous OX condition. This is done

so that the other MODEM knows that you are still

there, but you just don't have anything to transmit

at this time.

This changing, or shifting, of the transmitted

signal is why it is called frequency shift keying.

One And Two Way Talk

Sending in only one direction is called simplex com

munication. Simplex communication does not

expect (and in fact docs not even allow!) any com

munication in the reverse direction. Television is a

form of simplex communication: you can watch it

all you want, but you cannot directly communicate

back to the station through your TV set (at least

not yet) no matter how much you might want to at

times.

So here we run into a problem. What if the

48 COMPUTE! November, 1981. Issue 18 

Telecommunications. 
What Is It? 

Michael E. Day 
Chief Engineer, Edge Technology 

Editor's Note: COMPUTE! is /)Ieased to ({.l I/WllIIee M ie},ael 
Da)"s new m0l1lhl)1 column, T elecoOl lnunicalions. 
M iile is a. recognized expert Oil this excitillg ({s/)ecl oJ 
colII/)lIting. - RCL 

Telecommunications has a rath er om inolls ring to it, 
bUL, in reality, it simply Ineans communicatio n at a 
distance. Specificall y, as the term is curre ml y used , 
it mea ns that some sort of equipme nt is required to 
allow the communication to occur. 

Some time ago, before there was a personal 
computer or microcompute r, computers were very 
ex pensive. Because of this, onl y large companies 
could afford to buy and use them. Also, because o f 
the ve ry high cost, these bu )'ers had to use the 
compute r as much as possible in orde r to justify 
the cos t of the computer. 

Companies wh ich we re not able to uti lize the 
compute r a ll of the time fo und thatlhey could 
share their com puter with other companies who did 
not have a su ffi cie nt work load to justify purchasing 
a computer of their own. 

At first, the info rmatio n to be processed was 
hand ca rri ed to the com pute r site . T his placed 
limits on the type a nd vo lu me o f work that could 
be shared. It became apparemthatthere was a 
need to communicate wi th the compute r from a 
loca tio n away from the computer. It wasn'lloo bad 
whe n the computer was onl y a couple o f rooms 
away. but fro m across lown, ex istin g equipment 
j ust did not work. 

There was, howeve r, a com municatio ns systenl 
in e xi stence which had been built specifica ll y to 
so lve that very problem - the telephone system. 
Unfo rtunate l)' it was desig ned fo r vo ice communi­
cations, no t data communica ti o ns. 

Compute rs require bina ry (on/o ff) signals to 
collimunicate. The tele phone system was des igned 
to hand le the continuously varying signa ls (a nalog) 
wh ich make up voice sig nal s. Because of this 
c.lifTe rence, the compu te r could not be directl y 
connected to the phone lines. 

The Solution 
To help so lve thi s, Bel l I.abs ca me up with a device 
that they ca lled a MODEM. T hisa llowed compute rs 
to be attached to the telephone network. 

It was done by u s i n~ a continuously varyin g 

signal (a ca rrier) that the tele phone system could 
handle. Then , that signal is changed (MOd ulated ) 
by the com puter 's binary signals by a fi xed 
amount. 

At the other end or the phone line, ano ther 
MODEM receives the signal and measures the 
change to convert (DEMod ulate) the signal back 
into the bina ry signals that the other, "l istening" 
computer can understand . 

T he method of changing the ca rri er signal 
used is ca ll ed FSK (F reque ncy Shirt Key ing) . 

When the compute r is not sending an),thing, it 
is normall y sending an ON (B inary I) condition to 
the MODEM. When the MODEM hea rs the ON , it 
will trans mi t a signa l at 1270 Hz. When the com­
p ute r starts to send something it will send a n O FF 
(Bina ry 0) signal to the MODEM. Hea rin g this, the 
MODEM will change the frequency it is trans mitting 
to 1070 Hz. 

At the othe r e nd or the phone linc, the othe r 
MODEM does just the opposite: it hea rs the 1270 
Hz signal that the first MODEM sent whe ll it was 
transmitting the OFF signal and sends a co rre­
spo nd ing O FF signa l to its a ttached computer. 
Whe n the first MODEM cha nges its signa l to 1070 
Hz, it recogni zes thi s sh.iJl in freque ncy and changes 
the signal it is sending to its computer from an 
OFF condition to an ON condition. 

The changing or the frequency continues as 
the compute r sends a stream of OFFs and ONs to 
the other computer until it is done. Itthen reverts 
bac k to the continuous ON conditio n. T his is done 
so that the othe r MODEM knows that you are still 
there, but yo u just don't have a nything to transmit 
at this tim e. 

This changing, o r shifting, of the transmitted 
signal is why it is ca ll ed frequency shi ft key ing. 

One And Two Way Talk 
Sendin g in on ly one direction is ca ll ed sill1/)lex CO ITl­

mun ica ti o n . Simplex communica tio n docs no t. 
ex pect (a nd in fact docs not even all ow!) any CO Ill ­

munica tion in th e reve rse d irectio n . Telev ision is a 
fo rm of simplex cOlllmunica tio n: YOli can wa tch it 
all yo u wa nt, but. yo u ca nnot directl y comm unica t.e 
back to I he SI a tio n th rough you r TV se t (at least 
not )'et) no maller how much yo u might. want. t.o at 
tim es. 

So here we run into a problem. What if the 
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computer you arc communicating with has to send

something hack? What if you requested that it send

a program to you? Since your MODEM is still

sending the 1070 Hz signal, the other MODEM

can't send the same frequency — il would be

drowned out by your signal. You could turn off

your transmitter, allowing you to receive the 1070

Hz signal. In fact, some MODEMs do just thai, but

it requires that you know that you are finished

sending and also have a way of turning your trans

mitter off. What's more, since only one computer

can communicate at one time, there is no way of

telling the computer that is transmitting to shut up.

Because of these limitations, this partial two

way form of communication is called half duplex.

This term is used because both computers can

communicate. It is a dual communication, bin only

one side can communicate at any one time.

An easier way to solve the problem would be

to allow both computers to communicate to each

other whenever needed. A different set of frequen

cies is used for one of the computers to transmit with

so that there is no conflict.

When Bell Labs designed the MODEM, they

chose a set of frequencies that would minimize any

interference with the first set. The frequencies

they chose were 2225 Hz lor the ONE or ON con

dition, and 2025 Hz for the ZERO or OFF condi

tion. Since both computers can fully use the com

munications equipment at the same time, this is

referred to as /;/// duplex.

Since two different sets ol frequencies are

used, some means of deciding which MODEM

should use which frequencies had lo be determined.

The original application was for a remote terminal

to communicate with the big computer across town.

Talking Full Duplex

Normally, the big computer would be directly

attached to the MODEM so that person who wanted

to use it could call it up on the telephone and the

big computer would automatically answer the

phone. It was decided that the set of frequencies

that were chosen for the big computer to use would

be called the answer frequencies. Since the person

who called the t omputcr originated the call, (he set

of frequencies thai were chosen for that side's

MODEM are called the originate frequencies.

The frequencies that were chosen were based

on the use to which the MODEMs were to he put.

Since the person who called the computer would

normally be monitoring the information sent by

the computer, it was decided to assign the less

reliable set of frequencies to the answer MODEM.

The person monitoring it could always ask for the

information to he sent again if something went

wrong. Conversely, since a computer was not as

capable of detecting errors in a transmission, it was

decided to give the most reliable set of frequencies

to the originate MODEM.

The frequencies chosen for the answer

MODEM were 2025 Hz and the frequencies chosen

for the originate MODEM were 1070 Hz and 1270

Hz.

Most acoustic MODEMs (sometimes referred

to as acoustic couplers) are fixed as originate

MODEMs. Some, however, have a switch on them

which allows them to operate as an answer

MODEM.

Direct-conned MODEMs (the type that is

needed if automatic phone answering is desired)

come in several different versions. One is autoanswer

only (it will automatically answer the phone and

connect itself to the phone line and then let the

computer know thai il has done so).

Another style that is available is the auloanswerl

manual originate. This version allows (he same

operation as the previous version and, in addition,

it can he used as an originate MODEM. Another

type that is available is the autoanswer!autodial

MODEM. This MODEM includes all ofthe previous
capabilities and also allows the computer to make

its own calls without operator assistance. Of course,

this means that the computer must know how to do

ibis: software must he in the computer lo instruct it.

Next month we will explore asynchronous com

munications, another deceptively "ominous" word.

PROTECT YOUR COMPUTER

DON'T LET VOLTAGE

TRANSIENTS

ZAP YOUR

COMPUTER

Equipment manufacturers know that many solid state

component failures are caused by voltage transients

— lightning, voltage spikes, power surges and brown

outs. Now you can do something about it...

economically.

-rn a n
I MAr

0UR
includes shipping $9.00

Easy to install, simply plug into same outlet as

computer and protect it from spikes caused by power

transformer switching, oil burners, fluorescent light

ing, pump motors, refrigerators, food mixers . . . etc.

ORDERS ACCEPTED BY PHONE (716)625-8200

nil be
INTERNATIONAL
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computer YO LI arc communica tin g with has 1.0 SC lld 

some Lhing back) Wha t ir you requesLed Lh"L iL send 
" progra m to you) Since your MODEM is slill 
sending the 1070 H z signa l, the olhe r MODE~ I 
ca n'l send the same freque nC), - il wou ld be 
drowned o uL by your signal. You cou ld LUrn orr 
yo ur lransm iLLe r , allowing yo u to receive th e 1070 
H z signal. In racl, some MODEM s do just that, but 
it requires that yo u kn ow that YO ll are finish ed 
sending and also ha\'e a way of turning yo ur lran s­
mille r o rr. What's more, since onl y one comput er 
ca n cO llllllunicate at o ne lim e, th e re is no way 0 1' 
te lling the comput e r thal is lransm iLling Lo shuL up. 

Because o flh ese limi talions , lhi s pa rtia l LWO 
way fo rm o f comlllunica tion is ca ll ed haIIdu/l/fx. 
This Lerm is used because bOlh com puLe rs can 
( ornrIlUnical e. It is a dual communication, bUI only 
one side can communicate at a ll )' one l im e. 

An eas ie r wa y to solve the problem wou ld be 
La allow bULh computers La cO lllllluni cate to each 
other wheneve r needed . A difrc relll seL of frequcn­
cies is used for o ne o f th e com pute rs to transmit with 
so lhallhere is no con £licl. 

When Bell Labs designed the MODEM , lher 
c hose a sel of frequ encies lhal would minimi ze any 
int e r fe rence wit h the firsl se l. T he rrequencies 
they chose we re 2225 Hz f()r t.he ONE o r ON con­
dilion. and 2025 Hz ro r the ZE RO or OFF condi ­
Lio n. Since both compute rs Gi ll ru ll )" use the com­
Illunica tions equipment <llt he same time. thi s is 
re re r red to asfllll dlll)I".\". 

Sin ce 1\\'0 diffe re nt se ts of frequ e ncies arc 
used. some means or dec iding which MODEM 
should use which frequencies had 10 be d eLe r mined. 
T he orig ina l ap plication \,'as fo r a re mote te rminal 
to COllllllunicate \\'ilh the big computer across 10W I1 . 

Talking Full Duplex 
Nunna ll y, the big computer would be direc ll y 
a llachedto the ~ I ODEM so Lh at pe rson whu wa nt ed 
tu use iL could ca ll it up o n the telepho ne and the 
big comput er would CllltOlllalio tlt ), a n S\\'e 1" th e 
phone. It was decided that the set uf fr eque ncies 
that we re chosen for th e big computer to use wou ld 
be t:a ll ed th e 1I11SW(' 1" frequ e ncies. S in ce th e perso ll 
" 'ito ca lled th e com puter o rigin ated th e ca ll. th e sct 
of freq uellcies that \\'e re chosen fo r th a t side's 
~ I O[)E~ I arc ca ll ed the origillal,' frequencies. 

The rreq ncncies Lha t we re chosen were based 
on the usc 10 wh ich the ~ I O [)I::~l s were to be put. 
Since the pe rso n who called the co lllputer would 
no rma lly be lIlonitoring th e information sent b)' 
th e cOInput cr. it \,'as decided to assig n the less 
reliable sct of rrequencics to the answer ~ I ODE~ 1. 
The person nl onit orins it coul d a lways ask for the 
informaliolli o be se llt ag;)i n ir soillclhillg ,,'cnt 
wro ng. CO ll ve rse l),. s in ce a comput e r wa s not as 
capable o f de tectin g e rrors in a tran smi ss iu ll , it was 
dec ided to gi\"C t he most reliable SC l of freq lI encies 

1.0 th e o ri g ina le MODEM . 
The frequencies chosen ror the a nswcr 

MODE~I we re 2025 Hz and the frequencies chosen 
ror the o rig inate MODE~ I we re 1070 Hz a nd 1270 
H z. 

MosL acous tic ~ I ODE~ l s (so mel imes ,·e tCrred 
to as aco Listic couple rs) are fi xed as ori gin ate 
wIODEI'vls. Some, however, have a sw it ch on them 
which allows th e m to operate <15 an answer 
MODE~1. 

Direct-connect MODEM s (the type lhat is 
needed ifa ULom atic phone answerin g is desired) 
come in several diffe re llt ve rsio ns. O ne is rntlO(fIlSlIWr 

ollly (il will automaticall y answer the phone and 
connecl iLscirto the pho ne line " ndlhen le t Lh e 
comput er know lhat it lias do nc so). 

Another style that is avai lable is th e (f UIU([lISHll'ri 

nUlI/Nal uriginalf'. This \'ersion a ll o \\'s the same 
operation as th e prc \'io lls ve rsion and, in addition , 
it Gin be used as an orig in ale MODEM . Another 
type Ihal is available is the GU/OO1l5U1I'r/fllllor/ia/ 
MODI:: '1. T his ~ I ODE~ I includes a ll u fL he pre\·iuus 
capabi liti es and also allo\\'s th e co rnpu te r to make 
it s ()\nl ca ll s \,'ith oul opcnHor assista nce. Of co urse. 
lhis Ill ca n s that the co m pUle r Illll s t kno\\' ho\,' to do 
thi s: softwarc lllust be ill th e comput e r to instruct it. 

Nex t mOIlLh wc will ex plore {/'\~WI(hmll()lls CO Ill­
muni ca li o ns, ano th e r d CCC pli\'cJ}1 "omill o us" word. 

PROTECT YOUR COMPUTER 

DON'T LET VOLTAGE 
TRANSIENTS 

ZAP YOUR 
COMPUTER 

~-l 

Equipment manufacturers know that many solid state 
component failures are caused by voltage transients 
- lightning. voltage spikes, power surges and brown 
outs. Now you can do somethi ng about it .. 
economically. 

ZAP TRAP :'.t~~~~~;ESHIPPING $9.00 
Easy to install. simply plug into same outlet as 
computer and protect it from spikes caused by power 
transformer switching . oi l burners, fluorescent ligh t­
ing, pump motors. refrigerators. food mi xers . .. etc. 

~.= ORDERS ACCEPTED BY PHONE (716) 625·8200 

OEPT.C9 
p.o. BOX 151, NO. TON., N.V.14120 
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Introducing the M line . . .

Now! Drive Systems for AIM, KIM and SYM Computers

- from PERCOM.
Assembled and tested systems start at only
|>599.95, including the drive controller cir
cuit card, disk-operating system, intercon

necting cable, drive and comprehensive us

ers manual.

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

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

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

and store data and programs on the second recording surface.

* High Storage Capacity - Formatted, one-side storage capac

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

■ Proven Controller - The drive controller design is the same as
the design used in the Percom 6S0X LFD mini-disk system. This

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

sands of applications. Two versions are available: the MFD-C65
for the AIM-65 expansion bus. and the MFD-C50 for the Sys-

tem-50 (SS-50) bus.

• Includes an explicit data separator circuit that's reliable

even at the highest bit densities.

• Provides for on-card firmware.

• Includes a motor inactivity time-out circuit.

• Capable of handling up to four drives.

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

DOS included - The MFD disk-operating system works with

the AIM monitor, editor, assembler. Basic and PL/65 programs;
interface is ciirect. through user I/O and F1. F2 keys.
Reliability assurance - Drives are burned-in 48 hours, under

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

fects.

Full documentation - Comprehensive hardware and software

manuals are included with each system. These manuals cover de

tails from design to operation and applications.

Now! Expand

Modules.

your AIM-65 with Low-cost System-50

The Percom M65 50 Interface Adapter connects your M-65 bus to
Percom's System-50 (SS-50) motherboard, allowing you to ex
pand your AIM. KIM or SYM with proven System-50 modules.

You can add disk storage, memory modules.even a video display

system. The M65'50 provides buffer-amplification of address, data

and control lines. On-card decode circuitry lets you allocate ad

dress space either to the computer or to the expansion mother

board. Price: only $89.95.

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

pansion bus and four Kbytes RAM (min).

PERQOM
PERCOM DATA COMPANY. INC.

1 1220 PADEMILL RD. DALLAS. TX 75243

[9141 340-7081

Toil-Free Order Number 1-800-527-1222

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

c I'M] I'EKCUM IJ/VIA COMPANY. Inc.

PERCOM. MFD-C50, MFD-C65 and M65 50 are trade
AIM-65 is a trademark ol Rockwell International. Inc
KIM is.) trademark of HOS Technology Corporation

SYM ii <i ir.idL'iTiiirk of Sunertek. Inc.

Company,

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

Rush me free literature.

Send to

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

i 1220 Pagemill Rd Dallas, TX 75243

address

__

zip phone mimhci

MAIL TODAY!

Introducing the M line . 

Now! Drive Systems for AIM, KIM and SYM Computers 
- from PERCOM. 

Assembled and tested systems start at only 
$599.95 . including the drive controller cir­
cuit card. disk-operating system. intercon­
necting cable. drive and comprehensive us­
ers manual. 
• The right s torage capacity - Available in 1-, 2- and 3-dJive 

systems. with either 40- o r SO-track drives. 
• Flippy storage - Flippy drives (optional) lei you fli p a diskette 

and store data a nd programs on the second recording surface. 
• High S to rage Capaci ty - Formatted. one-side storage capac­

ity is 102 Kbytes (40· track drive). 205 Kbytes (80·track drive). 
• Proven Controller - The drive controller design is the same as 

the design used in the Percom 680X LFD mini -disk system. This 
system - introduced in 1977 - has given reliable service in thou­
sands o f applica tions. Two versions are available: the MFD-C65 
for the AIM-65 expansion bus. and the MFD-C50 for the Sys­
tem·50 (55-50) bus. 

• Includes an explicit da ta separator circuit thai 's reliable 
even at the highest bit densities. 

• Provides for on-card firmware. 
• Includes a molor inac tivity time-oul circui!. 
• Capable of handling up 10 four drives. 
• Capable of reading both hard- and 50ft-sectored diskettes. 

[~EfUl()M ) 
PERCOM DATA COMPANY. INC. 
11220 PAGEMJll RD DAllAS TX 75243 

(21 41340-7081 

T oll -Frec Order Number' 1-800-527-1222 

PHI( I !:I/\ND SI'ECIHC,\TJQNS SUBJECT TO CH,\NGE WITHOUT i\() nC! 
, 1')I'l] I'! IlCO,'1 DAT,\ COr-1f',\NY. Inc 
P[HCQM /lot!"!) C~>I). M! D-Co.'> ,,,,d M65:-,o cl l\,' u ,,,J~!lI(,,k. 01 I'ercolll D,-,I,l CO" II:J<lIlV. JIlC 
I'IIM c:..<'1~,1 u;;Id",,,,ilrko! Hockw.-Ulmt'!IMtiolhil. Inc 
Kh\ll) ,I It.lu''1l1ill k of MOO T (,chnolog\' CmpOldlion 
SYJl.1 "' .( tr.lu ... m<uk 01 Syoenck. Inc 

• D OS included - The MFD disk-operating system works with 
the A IM monitor, editor. assembler. Basic and PU65 programs: 
interface is direct. th rough user I/O and Fl . F2 keys. 

• Reliability assurance - Drives are burned-in 48 hours. under 
operating conditions, to flag and remove any units with latent de· 
fects. 

• Full documentation - Comprehensive hardware and software 
manuals are included w ith each system. These manuals cover de­
tails from design to operation and applica tions. 

N ow! Expand your AIM-65 with Low-cost System-50 
Modules. 
The Percom M65 50 Interface Adapter connects your M·65 bus to 
Percom's System-50 (55-50) motherboard. allowing you to ex~ 
pand your A IM. KIM or SYM with proven System-50 modules. 
You can add disk storage, memory modules,even a video display 
system. The M65/50 provides buffer-amplification of address. data 
and con trol lines. On-card decode ci rcuitry lets you alloca te ad­
dress space either to the computer or to the expansion mo ther­
board. Price: only $89.95. 

Syst em Requirem ents: A IM-65. KIM or SYM computer wi th ex­
pansion bus and four Kbytes RAM (min). 

.•.......................•...•............• •........ ------... : 
Yes . .. r d like to know morc about Percom MFD drive systems. 
Rush me free literature. 

Sl:!ndto 
PERC OM DATA COMPANY. Inc . . Dept. 6S·C 
1122U Pagemill Rd D<\lk1s, rx 7524:~ 

,"' plume IIUI"I"I(>I 

MAIL TODAV! 

· • · · • · · · · • · · • · · · · · · · 
.............•.........••...•. •..................... 



DYNACOMP
*.Quality software for :

ATARI

PET

APPLE II Plus

TRS-80 (Level II)**

NORTH STAR

CP/M Disks/Diskettes
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DYNACOMP OFFERS THE FOLLOWING

• Widest variety

• Guaranteed quality

• Fastest delivery

• Friendly customer service

• Free catalog

• 24 hour order phone

AND MORE...
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DYNACOMP 
Quality software for*: 

ATARI 
P ET 

TRS-80 (Level H)** 
NORTH STAR 

APPLE H Plus CP / M Disks/ Diskettes 

CARD GAMES 
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Editor's Note: Although some ofthe applications here

are specific to PET computers, the analysis of the Boolean

operators is valuable knowledgefor any computerisl. —

RTM

Bits, Bytes And

Basic Boole
David O. Williams

Toronto, Canada

Of all the operators which are included in Microsoft

BASIC (or in most other implementations of the

language) few cause as much confusion among

novice programmers as the Boolean words OR,

AND and NOT. What does the computer mean

when you ask it to PRINT 3 OR 5 and it answers 7?

How can 3 AND 5 equal 1 ? And what can be the

possible use of something called NOT 3 which

equals -4? In this article, I will describe the meanings

and some of the uses of these operators.

I assume that most readers have some idea of

what is meant by binary numbers. They are numbers

which are written in a notation which has only two

digits, zero and one. A single zero or a single one

means exactly the same as in "regular" (i.e. decimal)

numbers. However, to write the next number after

one we have to start a new column, just as happens

in decimal when we write the next number after

nine. Thus, the first few whole numbers in both

decimal and binary notations look as follows:

Decimal Binary

0 0

1 1

2 10

3 11

4 100

5 101

6 110

7 111

8 1000

and so on.

By examining this little table you can see that

each column of a binary number is related to a

power of two, in the same way that the columns in

decimal numbers are related to powers often. The

right-hand digit represents 2" which equals one.

The next column represents 2l which equals 2. The

third column represents 2L' or 4, and so on. Thus,

110 in binary represents 0 times 2°, plus 1 times 2 ,

plus 1 limes 2\ which, in decimal notation, all adds

up to six. Take a minute right now to check that all

the other numbers in the table can be expressed as

sums of powers of two in the same way, and that

these powers are reflected in the pattern of l's in the

binary representation oi the number.

There is a trivial point about all numbers, bi

nary or decimal, which we ought to get clear before

going on to look at the Boolean operators. The

number 000101 is exactly the same as the number

101, in either notation. The zeroes before the first

non-zero digit (called leading zeroes) are often not

written, but in a sense they exist anyway. They rep

resent the fact that (he number in question includes

zero times high powers of two (or ten). In discussing

Boolean operations it is helpful to have the same

number of digits in all the numbers in any example.

We can do this by writing in some leading zeroes

where appropriate.

The OR

Now let's look at the example ofthe Boolean OR op

erator mentioned in the first paragraph. 3 OR 5

equals 7. In binary form, with the numbers written

beneath each other, it looks like this:

011

OR 101

111

Here are a couple of other examples, each with

numbers offour bits (that's just short forBinary dig-

ITS). Before reading on, see if you can spot the pat

tern and workout what the OR operator does. Hint:

look at the ones in the numbers, and think of the

English word OR.

1011 0101

OR 100] OR 00U

1011 01 I I

If you still haven't seen the pattern, look at each

column in each example. There are no "carries" in

Boolean operations, so the columns do not affect

each other at all.

I hope you discovered that the answer to an

OR operation has a one in each position where one

OR (lie other (OR both) of the starting numbers

had a one. That is all the OR operator does. It

combines two binary numbers to give a third ac

cording to this rule. Perhaps you also noticed that

the third example I gave you was the same as the

first, except that the two starling numbers were in

reversed order. Of course tins had no effect on the

result.

The AND

Now you should have no difficulty in deciphering

the AND operation.

101 10010110

AND OH AND 01010101

001 00010100

The answrer in each case has a one ifand only //the

first AND the second starting number had a one in

the corresponding position.

As an exercise, I suggest you try thinking of

some pairs of numbers (restrict yourself to fairly

small positive integers) and predict what the results
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Of a lilhe operalors which are included in Microsoft 
BASI C (or in m OS l olhe r impleme llla tions oflhe 
la nguage) few ca use as much confusio n amo ng 
nov ice progra mme rs as th e Boo lea n wo rds O R, 
AND a nd OT. What d oes the compule r mean 
when you as k il LO PRI T 3 O R 5 a nd il answers 7' 
Ho w can 3 AND 5 equa l I) And whal can be lhe 
possible use of someth ing ca lled NOT 3 whi ch 
equal s -4) I n this a rticle, I wi ll d escribe the meanings 
a nd some o f the uses o f lhese operaLOrs. 

I ass ume that most read e rs have some idea of 
wha l is mea lll by bil101) nUlllbers. They are numbers 
which a re wriuc n in a notation which has o nl y two 
digils , ze ro and one. A sing le zero or a sing le o ne 
means exacLl y the sa me as in " regul a r" (i.e. d ecimal ) 
numbe rs . H oweve r , to wrile the next numbe r a fter 
o ne we have to start a ne \,' column ,jusl as happens 
in d ecimal when we write th e nex t number afte r 
nine . T hus, the fir st few who le numbe rs in bOlh 
deci ma l and bina ry nota ti ons look as follows: 

Decimal Binary 

0 0 
I I 
2 10 
3 II 
4 100 
5 101 
6 110 
7 III 
8 1000 

a nd so on. 
By examining this lillie lable yo u can see lhal 

each column o f a bina ry numbe r is re laled to a 
power o f two , in the sa lli e way l hal th e columns in 
decimal numbe rs a re related to powe rs o f Le n . The 
ri g ht-ha nd di g it represe nls 2° wh ich equa ls o ne. 
T he nex l colu mn represe lli s 2 ' which equa ls 2. The 
lhird column re prese ills 2' or 4 , and so on. Thus. 
11 0 in binary rep reseills 0 times 2°, plus I limes 2'. 
plus I limes 2:.' , whi ch, in d cci lllall1o( <-lIioll. all adds 
lip to six. Ta ke a minllte right !lOW to t: heck th a t all 
Ihe oth e r numbe rs in th e ,able can be ex pressed as 
sLims of powers of two in the sa lll e way, a nd that 

lhese powe rs a re rc n ecled in th e palte rn o f I 's in th e 
binary re preseillalio n o f the number. 

T here is a lri vial po int about a ll numbers , bi­
nary or d ecimal , which we o ug hlLO gel clear be fore 
go ing o n lO look a l the Boolea n operaLOrs. The 
number 000101 is exactl y the sa me as Ihe number 
10 I, in e ilhe r no tali o n . The zeroes before the fi rsl 
no n-zero di gil (call ed leading ze roes) a rc of le n no t 
wrille n , but in a sense lhe)' ex isl an ywa)'. T hey re p­
rese llllhe facl thallhe numbe r in ques ti o n includes 
zero limes high powe rs o f lwo (o r tc n ). In d iscussing 
Boo lea n operalions il is he lpful lO have th e sa me 
numbe r o f dig ils in a li lhe numbers in an )' example . 
We ca n do this by wriling in some lead ing zeroes 
where appropriale. 

The OR 
Now let's look a llheexampleoflhe Boolea n OR o p­
e rator mentio ned in th e firsl parag raph. 3 OR 5 
equa ls 7. In binary fo rm , wilh the nUlllbe rs wrillen 
benea lh each other, il luu ks like lhis: 

011 
OR ill 

III 

Here a re a cou ple or othe r examples, each wilh 
n umbe rs o r four bils (lhal'sjusl shon for Bina ry di g­
ITS). Befo re readin g o n , see if yo u G ill spolthe pal­
le rn a nd work o ul whalthe OR o pe raLOr does. Hint: 
look a l the ones in the numbers , a nd lhink o f lhe 
Eng lish word OR. 

1011 
OR 1001 

1011 

0101 
OR 0011 

0111 

If you slill have n'l see n th e patte rn , look al each 
co lumn in each example. T he re a re no "carries" in 
Boolean opera lions, so the columns d o nOl affec l 
each oth er at a ll. 

I hope )'o u discove redlhallhe a nswe r lO an 
OR o pe ration has a o ne in each position whe re o ne 
O R th e othe r (OR both ) o fth e sla rting numbers 
had a o ne. Thal is " lllh e OR ope rato r docs. Il 
combines two b inary numbers La g ive a third ac­
co rding to lhis rule. Pe rhaps )'o u al so n,>li ced lhal 
lhe lhird example I gave you was the same as lhe 
first, excepl lha t th e two sta rtin g numbe rs we re in 
reve rsed o rd e r . or cou rse lhi s had no eff eClon I he 
resu lt. 

TheANO 
Now you should have no diUicully in d eci p he rill g 
I he A NO opera lion . 

101 
AND Ql! 

001 

10010110 
AND 01010101 

00010100 

The answer in eac h case has a one if (Iud ou(), if-the 
first AND th e second staning Ilum be r had a one ill 
lhe corresponding posit ion. 

As an exe rcise, I sugges t yo u II' )' lh inkin g of 
some pairs o f numbe rs (restricl ),ourse ll' LO fairl ), 
sma ll pos ili ve inlege rs) a nd predict " h,·" I he res ults 



COMPETENCY EXAM PREPARATION SERIES

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

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

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

sequential, curriculum encompassing mathematical, reading and writing instruction.

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

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

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

California Proficiency Assessment Test, Preparation Scries $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 charee.

COLLEGE BOARD PREPARATION SERIES 81/82 SKSSEsK*
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. - Educator Edition set includes 25 programs covering Vocabulary, Word Relationships, Reading Corn-

Price $229.95prehension, Sentence Completion, and Mathematics.

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

C.R.E. Series - Educator Edition includes 28 programs covering Vocabulary, Word Relationships, Reading Comprehension, Sentence

Completion, Mathematics, Analytical Reasoning and Logical Diagrams. Price $289.95

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
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SS.OO Discount Coupon included in Catalogue.

PROGRAMS AVAILABLE FOR ~"T

TRS-80. APPLE II & PET jy~ Send check or money order to

[unless otherwise indicated) *sS*! 21 Milbrook Drive, Stony Brook. NY 11790

D disk or D lasselte (please specify) (516) 751-5139

All programs require 16K TRS-80 programs require LEVEL II BASIC APPLE programs reqwro APPLESOFT BASIC HY SralB Ras-clents AOd Sales fa*

~~~~"""'---..---..-r~---_______ "'--___ ....... """"-________ ..............-~..---..---________ .-r"""" ___ ..-9'.-9" _______ ..-9""""""'-""""'-~~~~~~"'-""---"""'-___ ~ _________ ~"""'-~~""'-"...,.-..-r..--~ ___ ~ 

~ . COMPETENCY EXAM PREPARATION SERIES j 
§ Thi s co mpre hensive se t o f p rograms co nsists of simu la ted exa m modules, a thorough diagnosti c package, and a ~ 
~\ complete,set of instructional programs. It is designed to teach concepts and operations, provi de dri ll and practice and r~ 
~ assess achievement levels through pre and post testing. The Competency Exam Prepa ration Seri es p rovides a st ru ct ured, ~ 
).} sequent ial , curriculum encompassing math ematical , reading and wr it ing instruct ion. ~ 
~ The C.E.P.S. program is designed for individual student use or use in a cl assroom sett ing. Programs provide optional printer ~ 
~ capability covering worksheet generation and performance monitoring. C.E.P.S. are available in three software formats. ~ 

~ National Proficiency Series . ............. $1,299.00 ~ 
\\ N.Y.S. Regents Competency Test, Preparation Series. $1,299.00 ~ 
~ Cal iforn ia Proficiency Assessment Test , Preparation Series. . . . .. . .. . $1,299.00 ~ 
~ If desired sepa rate Mathematics and Verbal p ackages are available for S799.00ea. A Span ish l anguage version of the ~ 
~ Mathematics Instruction Package is available at no ext ra charge. ~ 

[ COLLEGE BOARD PREPARATION SERIES 81/82 ~c;T~~Sp~~tg~~H;T~::'''' ~ 
~ Each program co n f ronts the u ser with a v irtual ly l imit l ess ser ies of questions and answers. Each is base d on past exams .~ 
~\ and presents materia l of the same level of diff i cult y and in th e same form used in the S.A.T. Scoring is prov ided in ~ 
~& accordan ce w ith the formula u sed by College Boards. ~I:') 

S.A.T. , P.5.A.T. , N.M.S.Q.T. - Educator Edition set includes 25 programs covering Vocabulary , Word Re lationships, Reading Com-

~ prehension, Sentence Completion, and Mathematics. Price $229.95 \ 

~ Independent Tests of S.A.T_ series performance show a mean tota l increase of 70 points in students' scores . ~ 

~ C.R.E. Series · Educator Edition includes 28 programs covering Vocabulary, Word Relationships Reading Comprehension, Sentence ~ 

I C •• ,",",_ =._': ... =: .. _~_~_','_'~~:"_.'_'_.~,;';'~ '~ '!:~::"~"'~ ""~"~, ~, ~'" . ,ow ,,~:',:,'::':, I: 
R ~"-:_ ". excitement and complexi ty to Time Traveler. Players mu st now \) 
~ compete w ith th e powerful and t reacherous adversary in th ei r ~ 
~~ -; / ", ,":\~' . '-';< exactin g quest for victo ry. I~ 
~ .~, . ,t'. - ~- ~ ~~ 

'- -- .~ ., To succeed they must vanquish this adversa ry in combat th at 
~ .' 0~) } i. rages across 24 time periods. , 

~ Odyssey In Time incl udes al l the cha ll enges o f Time Trave ler 
~ plus 10 additional eras, includ ing those of Alexander the Great , .~ 
~ Emperor Asoka of Ind ia, Attila the Hun, Genghis Khan. Each ~ 
~ ga me is unique, and may be inlerupled and saved for later play. ~:~ 
~ available fo r APPLE & TR-80 PET, 32K - $39.95 \) 

~ ISAAC NEWTO N i X'c 'jl 
~ Perh,lps th e most fascinati ng ,lO d valuable ed- J31A ~ 
& uC;l1ional game ever dev ised - ISAAC NEWTON ~ TIME TRAVELER ~ 
~ ch,l l lenges the p layers to assemble evid en ce ,m d .'';.~ -';" .f) 
~ d iseer n the underlyi ng .. L.1W S of N.lt ure ,. tha I have Confronts players w ith complex dec ision situa tions and ~ 
~~ produced ,h is ev idence. ISAAC NH VTON is an the d emand for real l im e aClio n . Using the Time Machine . ~ 
§. indUC"l ivc g.lmc th,\! ,1 110 \\'5 players !O I n te rvene playe rs m USI face a chalJenging ser ies of envi ro nments that )~ 
~ ac tive ly b ) plOposi ngcxperim erHSlO d ctcrmi neif in c lude : Th e Athen s of Pericles. Impe r ia l Rom e , ~ 
~ new d,H.) con fo rm to th e " la ws of N<l lu re " in Nebuchadnezzar's Babylon , lkhnalon 's Egypt.Jerusalemat ' 
~ questi o n . PI,lyers ma y set the level o f d iff icu lt y the time of the cru cifiKion, The Crusades. Machiavelli's ~ 
~, f rom simp le to fie nd ishly complex . Italy , The French Revolution, The Ameri can Revo lution, .~ 
~ In "cl .l~~ room se l1 i ng I he Iml ruCIo r m.l },e ll'CI 10 and The Engli sh Ci vil War . Deal with Hitler 's Th ird Rei ch. ~ 

& ~:~~)~I~:~ L~~:~r ~~t~~~t:;l~ ·r~ ~J~ I·I~~~:.~;t('~f(' wi, h I he Vi k ings, etc. Atl h(' start o f each game players may cho ose a ~ 
~ f or rrl'ir ~ hl II1 tU ~om~ 01 rh(' b.hll. P Jln (" lp l(' ~ u rldl.' lI ~ lO !: level of d iff icult y ... the more di fficu lt. Th e greater the lime ~ 
~ ISA AC Nl WTQN sec GOlJl. l . r SCH !:. R. BACH h I Do ug las pressure. To succeed you must build all iances and struggle . 
~ R. Hof\udlr' r. Ch" pl er \ lx.lrld ... 1", [111 Gardll l' r \ MA 'H E- wilh the rul ing power$. Each game is unique. '.\) 
~ "'1.\, TICAL G,' M[Swl umn 111 xit'nlific Ameri(dn. Onobel . '\1 
~ 1977 .md Jur ll" . t9 >9. $24.9>. $24.95 ~ 

~ Send 51.GO for comple te Calalogue. ~ 

~~ S500o;"cun, Ccupcn ;ndud,d ;n C.,, 'ogu, /(('ell Software Corp. ~~ 
\\ PROGRAM S AVA ILABLE FOR .~ 

TR S-BO. APPL E II & PET ~ Send check or money order 10 

~ tun'", o,he,", ,,. ,nd'c.'edt 21 Milb,ook Dr ive . Sto ny B' ook. NY 11 790 ~ 
~ 0 di \k or O ("d~' I.'I1C (p lease ~ pcCl f y ) (5 16) 751·5 139 ~ 
~ All " C9""" "0"'" 16K rRHO p"g"m, "'"". LEVEL II . AS,e APPLE p'og"m, ",u,,, APPLEson . AS'C N ' S,,,. R'''d,"'' Add S,," " . ~ 
~..o-''''''-___ ...6-'~~~.....6-'~~ _____ ~Yf~.....6-'--e"~....&'~~~~~~....6-'~~~~~~ 



56 COMPUTE! November. 1981. Issue 18

would be of ANDing and ORing them. Then test

your predictions with your computer. Remember

that the numbers will have to be in decimal notation

For the BASIC interpreter in the machine to under-

Perhaps the commonest use

of Boolean operators is in

what might be called

"gentle POKEing".

stand them. At a "deeper" level, however, the

numbers are actually processed in binary form.

The NOT

The NOT operation is even simpler, in binary nota

tion, than the ones we have already looked at. There

is only one starting number. Here are a couple of

examples:

NOT 10010110 NOT 01101001

onoiooi 10010110

The digits in the answer are simply the opposites of

the ones in the starting number. Each one becomes a

zero, and each zero a one. Of course, doing this op

eration twice gets you back to your starting number.

If you look closely at the two examples you'll see thai

they do just that.

A PET Complication

There is a complication, however, which has to do

with the way the PET handles negative numbers.

This is done by having an extra bit attached to a

number, and this is either a zero or a one according

to whether the number is positive or negative. When

you NOT a number ALL the bits are reversed, in

cluding the sign bit. So the NOT of a positive

number is negative, and vice versa. Zero is counted

as a positive number, and its NOT is -1. In fact the

following simple rule always applies:

NOT(X) = -(X+l)

Remember this rule as a curiosity, if you like. For

practical purposes, it is more important to re

member the fundamental fact that NOT reverses all

the bits. Ones become zeroes and zeroes ones.

Only one more point needs to be considered be

fore we can say we understand the Boolean opera

tors, at least in theory. How are fractions handled?

The answer is: they're not. If you ask the PET to

PRINT 2.5 OR 5.1 the answer 7 will be returned.

The fractional parts of the input numbers were

simply dropped, just as if you had used the IXT( )

operator. The PET does all the Boolean operations

on 16-bit integers, including the sign bit. Fractions

can't be fitted into this formal, so they are dropped.

Also, very large numbers, which would need more

bits, cannot be used in Boolean operations. They

lead to ILLEGAL QUANTITY ERRORs. In prac

tice, this is not a serious restriction.

Programming With Booleans

By now, I hope, you feel you understand what the

Boolean operators do, but you are probably still

wondering whether they ever turn out to be useful

in realistic programming situations. Indeed they do

and, to illustrate this fact, we'll use the rest of this ar

ticle to explore several uses.

The first of these, which is so simple as to be al

most trivial, is a test which distinguishes between

odd and even numbers. Every now and again (we'll

see an actual example later) it is useful to make such

a test on a number which crops up in the middle of

some calculation. Of course there are many ways to

do it, but none simpler than:

X = NAND 1

If N is odd, X will equal one. If N is even, X will be

zero. The reason this works is simple if you think of

binary numbers. The right-hand digit of an odd

number is always one and, of an even number, is

always zero. ANDing the number with 1 has the

effect of looking only at this digit (a technique

which is aptly known as masking), so the answer is

zero or one, according to this digit.

Gentle POKEing

Perhaps the commonest use of Boolean operators

is in what might be called "gentle POKEing". The

POKE command, as I expect you know, forces a

byte of memory (that's a set of eight bits) to be

loaded with a number which the command contains.

Thus the command:

POKE 59468,14

causes the byte at memory location number 59468

to be loaded with the bits 00001110. (That's four

teen in binary notation.) This command allows for

no flexibility. Every bit of the number is exactly

specified.

But sometimes we may not want to POKE all

eight bits in the address. We may want one particu

lar bit to be forced to become a one, but all the

other bits should be left at whatever values they

have already. For example, suppose we want the

letter in the top left-hand corner of the PET video

screen to be displayed in reverse field (black on

white), but we do not want to change the actual

letter from whatever it is already. The command:

POKE32768,PEEK(32768)OR 128

does the trick. (Try it!). The command forces the

eighth bit in the address (128 = 2') to become a one

(remember the OR operator), but leaves all the

other bits alone, so the letter is not changed. The

eighth bit is the one which signifies reverse field, so

making it a one has the effect we want. Of course.
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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)

ATARI® , PET® or

APPLE® OWNERS

BUSINESS OPPORTUNITY

DEALER REPRESENTATIVES WANTED

PART OR FULL TIME

NO ROYALTIES, NO FRANCHISE FEE

Exceptionally lucrative ground-floor op

portunity to participate in the explosive

Micro-Computer Market. The Computer

Bus offers Community minded ATARI®

or PET® owners the chance to develop

their own successful business within a

relatively short period of time with this

innovative Microcomputer concept. The

prognosis for success has never been

better.

If you are accepted as a Computer Bus

"Learning Center" Dealer you will operate

your own sales and rental business from

your home or office, featuring a product

line of uncompromising quality and out

standing company support.

Investment required $3,000, secured by

extensive computer software and hard

ware. Protected territory, leads, national

and regional advertising, technical

support and full back-up service.

For additional information call toll free

1-800-321-3670

Ohio Residents Call Collect

1-216-255-1617

the COMPUTER BUS
personal & business - computer systems

the COMPUTER BUS, 101 River St., Grand River. Ohio 44045

Authorized ATARI ■; Dealer
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now we have this character in reverse field, we may

want to change it back again. We want to force the

eighth bit to become a zero.

POKE 32768,PEEK(32768) AND NOT 128

is the command we want. This uses two Boolean

operators. First the number NOT 128 is calculated.

It has a one in every position except for the eighth

bit, which is zero. Then this number is ANDed

with the previous contents of the address. This

forces a zero into the eighth bit, and leaves the rest

unchanged. As an exercise, try predicting the

effect of the following command, then try it several

times in succession on your PET.

N = 32768 : P = PEEK(N) : POKE N,((P OR 128) AND

NOT (P AND 128))

Manipulating the reverse-field bit in the video

display makes a good demonstration of "gentle

POKEing," and it is sometimes useful in programs.

However, the technique is more often used in

connection with some rather complex trickery to

make the computer do these things which it ordi

narily could not do. There are some addresses in a

computer's memory which contain bits which act as

internal/fagv. which store information about the

machine's status. Often several flags which refer to

very different aspects of the computer's condition

are grouped together in a single byte.

For example, for the PET. there is a byte

which contains a flag which shows whether the Play

key on the tape deck has been pressed, but the

same byte also contains bits which select a particular

row of keys on the main keyboard. Normally all

these flags are looked after by the PET's internal

routines, and the programmer does not have to

think about them. However, advanced program

mers sometimes find reasons to change the contents

of a flag. This means that the flag is made to contain

the "wrong" information, and the PET starts to

behave in abnormal ways because of this. Sometimes

this abnormal behaviour can be put to good use.

Anyway, whatever its purpose, changing a single

flag bit in a byte which also contains other flags

which are to be left unchanged is a common use of

"gentle POKEing.11

A very different use of Boolean operations is

to translate between the ASCI] numbers of charac

ters and the numbers which are used to represent

these same characters in the PET's video memory.

To demonstrate this, first try keying in and running

the following little program:

10 GETG$ : IFG$ = ""THEN 10

20 POKE32768,ASC(G$)

30 GOTO 10

When a program is running, if you press a key on

the keyboard a character will appear in the top left-

hand corner of the screen. However, this character

will often not be the same as the one on the key you

pressed. The program is poking the ASCII

numbers into video memory, but these are often

the wrong numbers. The video numbers are related

to the ASCII numbers, but they are often not the

same. The following little Boolean formula trans

lates the ASCII numbers into the correct POKE

numbers:

P = (A AND 63) + <128 AND A)/2

If you think about it, (remember that dividing by

two shifts each bit in a binary number one place to

the right) you will find that this formula has the

effect of dropping the seventh bii of the number

and of moving the eighth bit into the seventh posi

tion. This is exactly the way in which the PET

changes ASCII before putting numbers into the

video memory. You can incorporate this into the

little program as follows:

10 GETG$: 1FG$ = ""THEN 10

20 A = ASC(G$)

30 P = (A AND63) + (128 AND A)/2

40 POKE32768,P

50 GOTO 10

When you run this program you will find that

you always get the same character appearing in the

top left-hand corner of the screen as the one on

the key you pressed. This trick is sometimes useful

in programming. It allows a message to be POKEd

onto the screen without using the PRINT

command, and thereby disturbing the position of

the cursor.

The opposite trick, of translating screen char

acters into ASCII, can also be useful. For example,

you might want to copy whatever is on the screen

onto a printer. The printer wants ASCII, but the

message, or whatever, is in screen characters. The

translation formula has to generate the appropriate

seventh bit of the ASCII number, which is not

present in the screen representation. The following

formula correctly translates every character

except one:

A = (63 ANDP) + 2*(64 AND P) + 2*«NOT P) AND 32)

The last part of the formula is the one in which the

seventh bit is generated. The one character which

it does not translate correctly is tt . This character

is a Commodore addition to the standard ASCII

set, and is handled by special routines in the PET.

If you encounter this character, you will also have

to write special routines to translate it.

Fine Plotting

My last example of Boolean operations will be the

process of "fine plotting" on [lie 40-colurnn PET.

(1 have never tried this on the 80-column machine,

but I assume that something similar can be done.)

On the 40-column PET there are 1000 character

positions on the screen, arranged in 40 columns

and 2"> rows. Suppose you want to draw (or have

the computer draw) an abstract shape, such as a

mathematical graph, on the screen. A simple way

to do this is to scl up a pattern in which a single
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now we have this character in reverse field , we Inay 
want to change it back agai n. vVe want to force the 
e ighth bit to become a zero. 

POKE 32768,PEEK(32768) AND NOT 128 

is the comnland we wanl. This uses two Boolean 
o perators. First the number NOT 128 is calcu lated. 
It has a one in ever y pos ill o n excel)! fo r the e Ighth 
bit, which is ze ro . The n thi s numbe r is ANDed 
with the previo us contents o f the address. This 
forces a zero into the e ig hth bit, and leaves the rest 
unchanged . As a n exe rcise, try predicting th e 
effect o f th e fo llowing command , then try it several 
tillles in succession on your PET. 

N = 32768 : P = PEEK(N) : POKE N,«P OR 128) AND 
NOT (P AND 128» 

Manipu lating th e reverse-field bit in th e video 
display m akes a good d emonstratio n of "gentle 
POKEing," and it is sometimes use ful in prog rams. 
However , th e technique is more ofte n used in 
connectio n with some raLiler comp lex tricke ry to 
make the computer do these thin gs which it ordi­
narily could not do. There are so m e addresses in a 
COlllputer's me mory wh ich contain bils which act as 
internalflags which SLore info rmati on about the 
machine's status. Often seve ra l fl ags which re fe r to 
very diffe rent as pects of the computer's co nditi o n 
a re grouped togethe r in a single byte. 

Fo r example , for the PET, there is a byte 
which contains a flag which shows whethe r the Play 
key o n the tape deck has been pressed, but the 
sa me byte a lso contains bits which select a parti cular 
row of ke ys o n the main keyboard. Normall y a ll 
these flags are looked afte r by the PET's internal 
rOll tines, and the program mer does not have to 
think abo ut the m. Howeve r , adva n ced program­
m e rs sometimes find reasons to ch a nge th e contents 
o f a n ag. This means tha t the fl ag is made to contain 
th e "wrong" informatio n , and the PET sta rts to 
behave in abnormal ways because o f this. Sometimes 
this ab no rm a l be haviou r can be put to good use. 
A nyway, whateve r its purpose, changin g a sin g le 
nag bit in a byte which a lso contains other fl ags 
which are to be le ft un changed is a commo n use of 
"gentle POK Eing." 

A very d iffe re nt use of Boolea ll ope ra tio ns is 
to tra nslate between th e ASCII numhers o f c ha rac­
te rs and th e numbe rs which arc used to rep resent 
these same characters in the PET's video memory. 
-ro demonstrate this , first try keyi ng in and running 
the fo ll owing litt le program: 

10 GETG$: IFG$= "" THEN 10 
20 POKE 32768,ASC(G$) 
30 GOTO 10 

vVh c n a progra m is rUlinin g, if you press a kc y on 
Ihe key boa rd a characte r will appea r in the lO p le ft­
hand corne r o f th e scree n. Howcver, this t..: hara t..: tc r 
will often not be th e same as th e o ne on the key you 
pressed. The proKram is pokinK the ASC II 

numbe rs in to video me mo ry, but th ese are often 
the wro ng nUlllbe rs. The video numbe rs are re lated 
to the ASC II numbe rs , but th ey a re ofte n not the 
sa m e. T he foll owing littl e Boolean Fo rmul a U·ans­
lates the ASC II numbers in to the co rrect POKE 
numbers: 

P=(A AND 63) + (128 AND A)/2 

If you think abo ut it, (remem ber th a t dividing by 
two shifts each bit in a binary numbe r o ne place to 
th e rig ht) you will find that this formula has th e 
e ffect o f dropping th e seventh bit of th e number 
and of moving th e e ighth bit into the seventh posi­
tion. This is exactly the way in which the PET 
changes ASC I I before putting num bers into th e 
video me mory. You ca n incorpo rate thi s into th e 
littl e prog ra m as foll ows: 

10 GETG$:IFG$= " "THEN \0 
20 A = ASC(G$) 
30 P=(AAND63)+(128ANDA)/2 
40 POKE 32768,P 
50 GOTO 10 

When you run thi s program you will find that 
you a lways gel. the same characte r appearing in the 
top le ft-hand corner of the sc reen as th e o ne o n 
the key you pressed. This tr ick is sometimes useful 
in p rogramming. I t a ll ows a m essage to be PO KEd 
onto the screen without u sing the PRI NT 
command, and the re by disturbin g the position of 
the curso r. 

The o pposite t rick, of tra nslating screen cha r­
acters in to ASC II , ca n a lso be use ful. Fo r example, 
you mig ht want to copy whatever is o n th e st..: reen 
o nto a printer. T he printer wa nts ASCII , butthe 
message, o r whatever, is in screen t..: haracters. The 
tran slat io n form ula has to gene rate the appro priate 
seventh bit of th e ASCI I number, which is not 
present in th e sc ree n re presentatio n . T he following 
fo nnu la correctl y translates every characte r 
except o ne : 

A = (63 AND P) + 2*(64 AND P) + 2*«NOT P) AND 32) 

The last part of the formula is the olle in whi ch th e 
seventh bit is gene ra ted. T he o ne characte r which 
it d oes not translate CO ITCC tl y is 7r . T hi s cha racter 
is a Commodore addition to th e sta nda rd ASC II 
set , a nd is hand led by spec ial routines in the Pt:T. 
I f you e nCQU nte r this chl! racte r, yo u wi II also ha ve 
to wrile specia l ro utin es to tran slate it. 

Fine PloHing 
My last example of Boolean operations wi ll be th e 
process of " fin e plotting" on the 4 0-co lu llln PET. 
( I have never tried thi s 0 11 th e gO-colullln machine, 
but I assume that some thin g similar can be done .) 
On th e 40-co lllmll PET the re are 1000 characler 
positions on th e screcn , arranged ill 40 columns 
and 25 rows. S u ppose you wa Il tto dra w (u r ha ve 
the computer draw) an ahstract shape, such as a 
Ill at he lll a tica l graph , on Ihe scree ll . A simple way 
to do this is lo SCI up a patt erll in whic h a sin g le 
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i ONE OF THE WORLD'S LARGEST INVENTORIES

Now Selling Atari, PET, TRS-80 Software
Atari

ADVENTURE INTERNATIONAL
Aaventureiand icass i

3irate s Adventure icass t

Mission Impossible icass i

Voodoo Castle (cass j
The Count icass )

Strange Odyssey (cass j
Mystery Fun House (cass )

pyramid of Doom (cass i

jhost Town (cass )

Savage Island 1 (cass )

Savage island II icass )

Angle Worms/Crolon Div (cass

Deflection (cass )
fountain Shoot (cass )

Sunday Golf (cass )

jalactic Empire (cass (

Star Trek 3 5 (cass.)

Lunar Lander (cass )

ARTSCI

^oker Solitaire (cass )
3omoku (cass )

Reversi (cass j

Cypher Bowl (cass i

b i ? y^ no . $16.74

$19 95 no* $16.74

$19 95 no* $16.74

519 95 no
$19 95 no

$19 95 no
S19 95 no

S19 95 no

$19 95 no

$19 95 no
S19 95-.O

S9 95 no

9 95 no

$9 95 no

9 95 no

$19 95™

$19 95 no

S19 95™,

514 95 no.

S19 95no.

519 95 no.

$29 95 no

i $16.74

. $16.74

• $16.74

. $16.74

. $16.74

■ $16.74

, $16.74

. $16.74

1 $8.54

$8.34

« $8.54

, $8.54

, $16.74

I $16.74

> $16.74

. $12.74

. $16.94

' $16.94

, $25.44

AUTOMATED SIMULATIONS
Rescue at Rigel icass ) S29 95 no* $25.44
Star Warrior Icass ) S39 95 now $33.94
Invasion Orion (cass ) $24 95 now $21.24

Datestones of Ryn (cass ) S19 95 no* $16.94

AVALON HILL GAME COMPANY

Empire o! Ihe Overmmd (disk) 535 00 no*

Conflict 2500 (cass ) . S15 00 no«
Empire of the Overmmd (cass ) S35 00 no*
Tanktics (cass ) S24 00 no*

DATASOFT

Atari Mailing List (disk] S24 95 now

Alan Character Generator (disk) SI9 95 now
Text Wizard (disk) $99.95 now

Atari Character Gen (cass ) S15 95 no*

Le Stick $39 95 no*

ON-LINE SYSTEMS
HI-RES Adv #2 -Wiz&

Princess (disk) S32 95 now

$29.74

$12.74

$29.64

$20.44

$21.24

$16.94

$54.44

$13.34

$33.94

$27.94

PERSONAL SOFTWARE
VisicalC(dlSk) ■ ■ ■ - ,..,« $164.44

Checker King (cass ) 519 95 ™» $16.94
MiCroCheSS (CaSS ) $19 95 now $16.94

UNITED SOFTWARE OF AMERICA

Survival. Adventure (disk) . $24 95 now $21.24

3-D Supergraphics (disk) . S39 95 now $33.94

3-D Supergraphics (cass.) $39 95 now $33.94

OTHER
Mmd-Bogglers I (disk) .

Mmd-Bogglerslicass.) . .

VersaWmer Graphics Taolet

Hidden Words

Spatial Relations

Word-Scramfjle

Preschool Fun

Fastgammon (cass.)

Assembler (cass.) .

6502 Disassembler (cass )

6502 Disassembler (disk) .

Tank Trap (cass)

Tank Trap (disk)

Tarr Trek (cass )
QSFonh(disk)

Starbase Hyperion (disk)

Name That Song (cass )

$i595

$300 00

$17 50

.St7.50

S15 00

S15 00

$19 95

S24 95

Si 1 95

Sl495

SI 195

S14 95

Si 195

$79 95

S22 95

$14.95

$16.94

$13.54

$254.44

$13.44

$15.44

$ 13.54

$13.14

$16.94

$21.14

$10.14

$12.64

$10.14

$12.64

$10.14

$67.94

$ 19.44

$12.64

Pet
AVALUN HILL GAME COMPANY

B-1 Nuclear Bomber icass i Si5 DO now

Midway Campaign icass ) Si5 00 no*

No Atlantic Convoy Raider icass | $15 now
Nukewar icass | S15 00 no*

Conflict 25C0 (cass ] $15 00 no*

Planet Miners (cass.j $15 00 no*

Computer Acquire (cass ) S20 00 now

Lords of Karma (cass j S20 00 no*

AUTOMATED SIMULATIONS
Introductory 3-Pack (disk) $49 95 now

(Rescue. Morlocs and Datestonesi
Rescue at Rigel (cass ) S29 95 now

Temple of Apshai icass j S39 95 now
Hellfire Warrior (cass ) $39 95 now

Startleet Onon (cass ) $24.95 now

Invasion Orion (cass ) $24 95 now

Morlocs Tower (cass ) Si 9 95 now
Datestones of Ryn icass | $19 95 ™»

$12.77

$12.77

$12.77

$12.77

$12.77

$12.77

$16.97

$16.97

$39.97

$25.47

$33.97

533.97

$21.27

$21.27

$16.97

$16.97

TRS-80
BIG FIVE SOFTWARE

Super Nova (cass.) $15 95 now

Galaxy Invasion (cass ) S15 95 no*
Attack Force (cass.) $15 95 no*

Cosmic Fighter (cass ) S15 95 now
Meteor Mission II (cass 1 . $15 95 now

BRODERBUND SOFTWARE
Galaclic Trilogy (disk) S39 95 now

Galactic Empire (cass ) 514 95 now

Galactic Trader (cass ) . Si495no*

Galaclic Revolution (cass ) $14 95 no*
Tawala s Last Redoubt icass ) $19 95 now

DATASOFT

VisiCalc(diSk)

Checker King (cass )

Gammon Gambler (cass.
MicroChess(cass)
Bridge Partner (cass )
Time Trek (cass.)

PERSONAL SOFTWARE

S19995now

$19 95 no*

Si9 95now

$19 95 no*

$19 95 no*

$i995no*

$167.77

$14.97

$16.97

$14.97

$14.97

$14.97

lagoidisk)

Football Classics (disk)

Arcade-SO (disk)

lago icass )

Football Classics (cass )
Arcade-80 (cass.) . .

Sigmon (COLOR) (cass.)
SECS (COLOR) (cass ]

524 95 ™w

$24.95 now

S24 95 now

S19.95 now

$19.95 now

519.95 now

529.95 now

S29.95 now

$13.58

Si 3.38

$13.58

$13.58

$13.58

$33.98

$12.68
$12.68

$12.48

$16.98

$21.18

$21.18

$21.18

$16.98

$16.98

$16.98

$25.38

$25.38

UNITED SOFTWARE OF AMERICA

KRAM(dlsk) . $99 95 now $84.97

Super KRAM (disk) $17500 now $148.77
Request (disk) . S22500now $191.27

Thinker (disk) . S495.00 now $420.77

Space Intruders (cass.) ... $19 95 now $16.97

All MICRO-ED 10% OH Ll*t

All Microcomputer Workshops 15"*. OH List

VISICALC
Special for Pet, Atari & Apple

Regular S200.00 List

$149.00

ACORN SOFTWARE

Invaders From Space (disk) S20 95

Duel-N-Droids (disk) S20 95

Pmball(disk) S20 95
Pigskin (disk) 520.95

Quad (disk) 520.95

Basketball (disk) S20 95

Gammon Challenger (disk) $20.95

Everest Explorer (disk) . ... S20.95

Superscript (disk) S29.95

System Savers (cass.) S!4 95

Invaders From Space (cass.) .514.95
Duel-N-Droids(cass.) S14.95

Pmball(cass-) S14.95
Pigskin (cass.) $14 95

Quaa(cass.) 514.95

Basketball (cass.) . .$14.95

Gammon Challenger (cass.) . . S14.95
Everest Explorer (cass. I . . S14.95

All Adventure International

All Automated Simulations

All Avalon Hill

All Hayden

AIIMicrosofi

iow $17.78

- « $17.78

iow $17.78

now $17.78

now $17.78

now $17.78

10* $17.78

10* $17.78

-.ow $25.38

iow $12.68

iow $12.68

iow $12.48

now $12.68

iow $13.48

iow $12.48

10* $12.48

10* $12.48

iow $12.48
15% Off LI.t

15% Off List

15% Off LUt

15% OH List

15% OH Llit

Apple
Gorgon

Word Siar .
Mail Merge . .

Super Sort

VisiCalc3 3
Wurst ol Huntinglon Com

Nibble Express

Soft Porn Adventure .

Time Lord
French Hangman

Alicia-Sp bilingual reader

H&H Stock Trader .

Grow |C(A)

Spelling Bee

S39 95

5375 00

S125 00

5200 00

$200 00

puling

S12 95

S29 95

S29 95

529 95

529 95

$190 00

S35 0O

iow $33.99 VersaCalc S100.00 now $84.99

10* $289.00 Heorew $60 00 now $50.99

iow $1O6.19 All Serendipity . l!%OffLlti

io* $169.99 Sneakers 15% OH List

iow $149.00 All Sybex Courses 15% OH List

$19.99 Win at the Races S39 95 now $33.99

io* $11.99 DiskPrep S25 00 now $21.19

io» $25.39 PLEChip S60 00now $50.99

iow $25.39 We maintain a huge inventory ol Apple software and

'o* $25.39 hardware. Call us toll free (outside Calif.) lor ihe

torn $25.39 latest programs. We also stock a laige supply of

io» $1 61.49 computer books. Visil us in person at our new 3300-

io* $31.49 square loot store at 1945 South Dairy in Corcoran.

15% OH List Calif.

Call Toil-Free 800-344-41 1 1 (Outside California)

0
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9
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HUNTINGTON COMPUTING

Post Office Box 1235

Corcoran, California 93212

Order by Phone 800-344-4111

In California (209) 992-5411

SUPER DISCOUNTS

tippkz SOFT WARE

We take MasterCard or VISA (Include carti

= and enpifanon dale* California residents

add 6" tax Include S2 00 for postage

Foreign and Hardware extra Sena lor free

catalog Prices subject to cnange
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~~II!':.tI~~~~~~ ONE OF THE WORLD'S LARGEST INVENTORIES ~~~~II!':.tI~~~~ 

~ Now Selling Atari, PET, TRS-80 Software ~ 
ra Atari Pet TRs.ao!r.l 
lW AOVENTURE INTERNATIONAL AVALON HILL GAME CO MPA NY B rG FIVE SOFiWARE ~ 
~ IIOvenlurC'i1n(l ICass J 51995 no.. $16 .74 8 -1 Nuclear Bombcr (cass ) 51500"0" $12. 77 Super Nova (cass) 51595 now $I:l., •• 1 

~ 
Pirate 5 AO~(!nlur(! (cass J Sr9 95 no.. $16. 74 Mid Nay Campaign (cass I 515 00 no.. Stl.ll Galaxy InYilSlOn (cass) S15 95 now $13.5 •• 1 

~ MISSion Impossloe {cass I 51995,,0 .. $16. 74 No AllanlicConvoyRaloer {cass) 515 no .. $12.77 AnackFOfCC(caSsj 5 159Snow $13.5. ~ 
• VOOdoo Caslle (cass I 519 95 no... S 16.74 Nukewar (cass ) 515 00 no... S 12.77 CosmiC Flghler (cass ) 515 95 no... S n .s. 

~ 
The Count (cass I S 19 95 nO ,.. S 16.74 Cantllct 2500 jcass ) 515 00 no... $12. " Meteor MISSion II (cass ) $ 15 95 no... $1l.58 ~ 

~ Strange Odyssey (cass ) 5t9 95 1'10... $16.7.. Planet Miners (cass ) 515001'10'" $12. " ., 
Mystery Fun House (cass ) $19951'10'" $16.7" Computer AcqUire (cass ) 520001'10'" $ ' • . • 7 

~ Pyramid 01 Doom jcass ) 519951'10'" $16. 7" Lords 01 Karma (cass ) 520001'10'" S ••.• 7 8ROOERBUND SOFTWARE .J 
Ghost Town jcass , 51995,..,.. $1 • • 7.. GalactiC Tfltogy (disk) 53995 no... $33.'8 ~ 
Savage tsland t (cass ) 51995 _ ... $ ' • . 7" GalactiC Empire (cass ) $1 4 95 __ ,12." ~ 

~ Savage tsland II (caSS ) $1995 no... $1 •• 7.. AUTOMATED SIMULATIONS Galactic Trader (cass) 51495 no... $12." ~ 
~ Angte Worms/Crofon OIV jcass , 5995....... $ •. 54 InlrOduclOry 3·Pack (disk ) 5-19 95....... $3'.'7 GalaCIiC Revolution (cass) 5t4 95 no... $12." • 

DefteClion (cass ) 995 1'10'" $8.54 (Rescue. Morloc s anCl Oatestones) Tawala sLaSI Redoubt (cass, 51995....... ,..... 1 
~ Mountain Snoot jcass ) 5995 no... $8.54 Rescue at Rigel (cass_, 52995 no... $ :15.47 r. Sunday Goll (cass ) 995 no... $8.54 Temple 01 Apsnal (cass ) 53995 no... $33.'7 

~ 
GalactiC Em~lIIe {cass .) 51995 no... $' •. 7. HelilHe Wamor (cass_) 5399500... $33.'7 DATASOFT ~ 
Star Trek 3 5 (cass) 51995 no... $16.7" Star11eet Ollon (cass ) 5249500'" $21.27 lago (disk) 524.95 no... $2 •.• 8 
Lunar Lander (cass ) 5199500'" $.6.7. InvaSion Ollon (cass J 52495 no... $2' .27 Football ClaSSICS (Cllsk) 524.95 no... $21.1. 

~ MorlocsTower(cass) 5 1995 ....... $1 • . '7 Arcade·SO(dlsk) 52495 521".1 
riIII ARTSCI Dalestones 01 Ryn (cass ) 51995 no... $' • . '7 lago (cass ) 51995 :: '1 •. '. ~ 
• Poker SohtaHe (cass ) 51495....... $12.7" Football ClaSSICS (caSS) 51995 now $1 •. '. 

~ Gomoku (cass) 51995....... $1 •. 94 Arcade.SO (cass., 519.95 no... " • • ,. ~ R ( $ 
" 

PERSONAL SOFTWARE everSI cass) t 5 ....... $1 •. 94 Sigmon (COLOR) (cass.) 529_95 no... $25.3. 

I 
Cypher Bowl (cass) 52995 ,..,... $25.... V,slCalc (diSk) 519995 no .. $'67.7' SECS (COLOR, (cass ) 52995 no... $25.3. 1 

Checker King (cass) 51995........ $1 •.• 7 
AUTOMATED SIMULATIONS Gammon Gambler (cass_) 51995 no.. $1 •• '7 

Rescueal Rigel (cass ) 52995....... $25.... MlcroChess (cass) 51995 __ $1 • .• 7 

~ 
Sial Warnor (cass) 53995 no... $33.94 Bndge Partner (cass) 51995 no... $1 •.• 7 ACORN SOFTWARE ~ 
InvaSion Orion (cass ) 52495 no... $21.14 Time Trek (cass ) 51995 no... $1 •.• 7 Invaders From Space (disk) 52095 no... $17.7. 
Datestones 01 Ryn (cass ) 519 95 ,..,... $16.94 Duel·N·OrOlds (disk) 520 95 no... $17. ,. 

~ 
Pinball (disk) 520.95 no... $17.7. 1 

riIII AVALON HILL GAME COMPANY UNITED SOFTWARE OF AMERICA PigSkin (disk) 520.95 no... $17.78 ~ 
• EmplIC 01 IhC Ovcrmlnd (disk) 53500 no... $29.74 KRAM (disk) 59995 no... $ ..... 97 Quad (disk) 520.95 now $17.7. 

~ 
ConfhcI2500(cass) 5 15OOno ... $12.'. Super KRAM (diSk) 517500 no ... $1 .... 7' Baskelball(dlsk) _. __ 52095 no ... $17.7. ~ 

~ Empire 01 Ihe Ovelmlnd (cass) 53500 no... $29.64 Requesl (d.sk) 522500 no ... $191.27 Gammon Challenger (disk) $20.95,..,... $.7.7. ., 
TankliCS (cass) 52400 'lOw $20..... Thinker (disk) 549500 now $420.77 Everesl Explorer (disk) _ 520_95 now $17.7. ~ 

~ Space Intruders (cass.) 51995 no... $ ' •• '7 SuperScrlpi (disk) . 529 95 now $25.3. 
riIII DATASOF'T All MICRO-ED 10% Off LI.t Syslem Savers (cass ) 51495 now $12." 
• Alan Malhng Lisl (disk) 52495 no... $21.14 All Mlcrocompuler Workshops U % Off Lid Invaders From Space (cass) 51495 __ $12." ~ 

~ 
Alan Character Generator (disk) 51995 no.. $16.94 Duel-N-DrOlds(cass I 51495 __ $12." ~ 

~ Tex! Wizard (disk) 599 95 00'" $84..... Pinball (cass.) 51 " .95 no... $12." • 
AlarlCharaClcrGen (cass ) 5 1595 00'" $n.54 Plgskln(CaSs) 51495no ... $12." 1 

~ LeStlck S3995oo", $33.94 VISICALC Quad (cass.) . 514.95no ... $12." ~ 
,. ON·L1NE SYSTEMS Basketball (cass) .. _ 514.95 no... $12." 

~ 
HI -RES Adv _2 - W,Z '" Special for Pet, Atari & Apple Gammon Challenger (cass.) 514.95 now $12." ~ 

Pflncess (disk) 532950010' $27.94 EvereSI Explorer (cass_l _ 51495 no... $12 ... 
Regular 5200 00 List All Advenlure Inlernatlonal IS% Off LI.t 

~ 
PERSONAL SOFTWARE . . All Automalcd Simulations t5 % OffLI.t .J 

Vlslcalc(dlsk) 5 19995now $164..... $149.00 All Avalon HIli 15% OffLI .. ~ 
Checker King (cass ) 51995 no.. $1 6 .94 All Hayden 15% Off LI.. ~ 

lW Mlc/oChess (cass ) 51995 no... $ 16.94 All MlCtOsol1 IS% Off LI.. 11 
~ UNITED SOFTWARE OF AMERICA 
~ SUNlvallAClventure (disk) 52495 no... $21.24 .J r. 3-D Super9 rapnICS(dlsk) 53995 no... $ll." ~ 

~ 3'DS,pe'9"Ph"'(C"'~THER 5399$00. $33.94 Apple ~ 

~ 
Mtnd-Bogglers I (disk) 51995 no... $16.94 Ii 
Mlnd-Bogglers I (cass.) 51595 no... ,n.S4 ~ 

VersaWfI!er GraphiCS Tablel 5300 00 now $2S4A4 GO/gon $.3995 no... $33." VelsaCalc 5100 00 no... $84." ~ 
lW HlddenWorClS 51750no ... $IS.... WordSta, 5375OOno ... $289.00 Hebrew $6Ooono ... $50." i1 
~ - Spatial Retahons 51 750 no... 'IS.... Mall Merge 512500 now $.06.1 ' All Serendlplly U% OffLl.t 1 

Word· Scramble SIS 00 no... $13.54 Super Sor! 5200 00 no ... $169." Sneakers U % Off LI.t P1i Preschool Fun 51500 now $13.54 VlslCatc 3 3 5200 00 nOw $1.'.00 All Sybcx Courses U% Off LI .. r. FAastgabm,mo(n (cas," $S2I~ 9,5$~' "2··.·~ Wurst o l Huntington Compullng ....... $19.99 Win at the Races 53995 no... $33." ~ 
ssem el cass , --. Nibble Exp/ess 51295no ... $11 ." QlskP/cp 525OOno ... $21.1' lW 6502 Disassembler (cass ) 511 95 now $10.14 Soft Porn AClventurc 52995 no... $25.3' PLE ChiP 56000 no... $50." 

~ 6502 Disassembler (disk) 51495 -- $12.... Time Lord 52995 no... $25.3' We ma in tain a huge inventory 01 Apple soltware and ~ 

~ Tank Trap (cass) 51 I 95 00... $10.14 French Hangman 52995 now $25.:1' hardware. Call us toll Iree (outside Calil_) tor the ~ 
,.... Tank Trap (disk) 51495 no... $12.... Ahcla-Sp bilingual reaoer 52995 no... $25.:19 latest program s. We also stock a large suppty at 
• Tall Trek (cass) 51 19500... $10.1. H&H StOCk Trader SI9000 no .. $161.-4' compu ler bOOks. Vis it us in person at ou r new 33QO- ~ 

~ as FOr!h (disk) 57995 no... $.'.94 Grow (CtA) 53500 no.. $31.4' square loot sto re at 1945 South Dairy in Corcoran. ., 
~ Slarbasc Hypellon (disk ) $2295 no ... $19.... SpelllngSce IS % Off LI.. Calil. 
~ Nall1eThalSong(cass) $1;195 no ... $12.... ~ 

~ Call Toll-Free 800-344-4111 (Outside California) ~ 
~------------------------~~----------~ 
~ HUNTINGTON COMPUTING SUPER DISCOUNTS We 'a· e MasterCaro or VISA :lncluOe calo ~ 

Post Qtl lce Bo~ 1235 " ,1nCl e",pllallon dare r Cahlorma re<; loerus ., 
ltl Corcor an Catllorma 93212 I i" aot: 6 la . tnctuoe 5200 tor poSTage 
~ .aruoWo.- . Ff',e.gn ano ~aldware e. lIa Sen!T 101 I'ee .J 
~ Order by Phone 800-344-4 111 I"'I~ SO F TWA R E C<lI<lI09 P1lcessuDwcl toolilhge ~ r. In California (209) 992-5411 ~ . ~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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character, such as a reverse-field blank, is printed

or POKEd into some of the 1000 positions. The

overall pattern of these characters on the screen is

arranged to have the appearance of the wanted

shape. However, the small number of columns and

rows gives a crude graph, and for this reason this

technique is known as "coarse plotting."

A great improvement can be made by "fine

plotting," which effectively increases the number

of columns to 80 and the number of rows to 50.

This is done by constructing the shape out of some

of the PET's graphic characters, such as those on

the comma, semicolon and question-mark keys. In

each of these characters, the full-size character

position (which I shall call the "frame") can be

imagined as being divided vertically and horizon

tally into four quarters or "squares." In each char

acter, some of the squares in the frame are white

and the others black, where the word "some" means

any number from zero to four. There are a total of

sixteen characters which, together, cover all the

possible combinations of white and black square in

a frame. There are thus 4000 positions for squares

on the screen and, by appropriately choosing and

combining the 16 characters, any pattern of white

and black squares can be generated. The process

of fine plotting generates the pattern which most

closely represents a wanted shape or graph.

A moment's thought shows that there are

some interesting problems involved in doing this.

Suppose you want to make a particular square

white. You cannot simply calculate an address in

the video memory and POKE it to some fixed

number. Each address in the memory corresponds

to a frame, and hence to four squares. The number

to which the address should be POKEd must there

fore take into account all four squares. Making one

square while must not accidentally make any of the

other squares change from white to black or vice

versa.

The important clue in recognizing an elegant

way of making the required calculations is the

similarity between the requirements of fine plotting

and those of "gentle POKEing." In each case there

is a combination of items (squares in a frame, or

bits in a byte) and we want to alter just one item

while leaving all the others undisturbed. We saw-

earlier thai the Boolean OR instruction can be

used to force a single bit in a byte to become a one,

and that AND NOT can be used to make a bit a

zero. Perhaps, by putting the 16 graphic shapes

into one-to-one correspondence with the 16 possible

four-bit binary numbers, so that each bit represents

the status (white or black) of a particular square,

and by using Boolean operators on the numbers.

we can work out a way of modifying the status of

one square in a frame without disturbing the others.

Of course it can be done, but you may be

surprised by how easily. Here are the necessary

routines:

10 GOTO 1000

100 REM PLOT/UNPLOT ROUTINE

110 N = Nl+40*INT(R/2) + INT(C/2)

120 M = {C AND 1) + 2*(RAND 1)

130 POKE N,SC(F,SB(PEEK(N)),M)

140 RETURN

1000 REM INITIALIZATION

1010 DIM SA(I5),SB(255),SC(1,15,3)

1020 FORAl = 0TO 15

1030 READSA(Al)

1040 SB(SA(A1)) = A1

1050 NEXTA1

1060 FORA$ = 0TO3

1070 A2 =

1080 FORA3 = 0TO 15

1090 SC(1,A3,A1) = SA(A3OR A2)

1100 SC(1,A3,A1) = SA(A3 AND NOT A2)

1110 NEXTA3,A1

1120 Nl =32768

1130 DATA 32,126,124,226,123,97,255,236,108,127,

225,251,98,252,254,160

When you RUN the above, it will initialize the

arrays, but will do nothing visible on the screen.

When it has finished, try entering:

F = 0 : C = 40 : R = 25 I GOSUB 100

You should see a small white square appear in the

middle of the screen. The value of F is a flag. If

F = 0 the routine will plot a point, i.e. make a square

appear while. If F= 1 the point will be "unplotted,"

i.e. made dark. The values of C and R are the

coordinates of the point. C is the column number,

which goes from zero at the left of the screen to 79

at the right. R is the row number, which is zero at

the top of the screen and 49 at the bottom.

Try entering:

F =0;FORR = 0TO49:C = R:GOSUB 100 : NEXT

A diagonal line of little squares will be drawn across

the screen. Enter the same thing but with F= 1

(and without allowing the screen to scroll!) and the

line will be neatly erased.

Write a program including these routines, and

you will be able neatly and quickly to fine-plot any

shape you want.

But how does it work? You work it out! There

are lots of things in the routines which you ought

to recognize from earlier in this article. In line 120

there are tests for odd and even numbers. In lines

1090 and 1 100 there are the OR and AND NOT

operators which we know are used to force bits to

become one or zero. From line 1070, A2 is clearly a

power of two. A little experimentation will show

you that the numbers in the DATA line-are the

screen memory numbers corresponding to the

sixteen characters which are used. Look at the

order of these characters in the DATA and see

how they are READ in lines 1020 lo 1059. You will

find that the shapes of the characters (i.e. the pat
terns of light and dark squares in the frame) are

related to the bit-patterns in the corresponding
(binary) values of A1. ©
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character, such as a reverse-field blank , is printed 
or PO KEd into some of the 1000 positions. The 
overall pattern of these characters on the screen is 
arranged to have the appearance of the wanted 
shape. However, the small number of co lumns and 
rows gives a crude graph, and for thiS reaso n thiS 
technique is known as "coa rse plotting." 

A great improvement can be made by "fine 
plotting," which effectivel y increases the number 
of columns to 80 and the number of rows to 50. 
This is done by constructing the shape o ut of some 
of the PET's graphic characters, such as those on 
the comma, semicolon and questio n-mark keys. In 
each of these cha racte rs, the full-si ze cha racter 
position (which I shall call the ':frame") can be 
imagined as being di vided vertica ll y and hOrizon­
tally in to four quarters or ':squares." In each char­
acte r, some of the squares In the frame are white 
and the others black, where the wo rd "some" means 
an y number from ze ro to four . There are a total of 
sixteen characte rs which , together, cover all the 
possible combinations of white and blac k squa re in 
a frame. There a re thus 4000 positions for squa res 
on the screen and , by appropriately choosing and 
combining the 16 characte rs, any pattern of white 
and black squa res ca n be generated . T he process 
o f fin e plotting generates the patte rn which mos t 
closely represents a wanted shape o r graph . 

A moment's thought shows that the re a re 
some interesting problems involved in doing this. 
Suppose you wa nt to make a particula r sq ua re 
white. You cannot sim ply calcu late an address in 
the video memory and PO KE it to some fixed 
number . Each address in the memory corresponds 
to a fram e, and hence to four squares. The number 
to which the address should be POK Ed must there­
fore take into acco unt all fo ur squares. Mak ing o ne 
square white must not acc identall y make any of the 
other squares change from white to black or vice 
versa. 

The impo rtant clue in recogni zing an e legant 
way o f making the required calculati ons is the 
similarity between the requirements o f fin e plotting 
and those o f "gentle PO KEing." In each case there 
is a cOlnbinali o n of items (sq uares in a frame, o r 
bits in a byte) and we walll to a lt er just one item 
while leaving all the others und isturbed. We saw 
ea rlier that the Boolean O R instruction ca n be 
used to force a single bit in a byte to become a one, 
and tha t A 0 NOT can be used to make a bit a 
ze ro. Pe rhaps, by putting the 16 g raph ic shapes 
into one- to-one correspo ndence with the 16 poss ible 
fo ur-bit bina ry Ilumbe rs. so tha l e C:l c h bit re p resents 
the status (w hite or black) of a pa rticu la r square, 
and by using Boolean operato rs on the nu mbers. 
we ca n wo rk ou t a way o f modi fy ing th e statu s of 
o ne square in a frame wi thout d isturbing th e olh ers. 

Of course it can be done. but yo u may be 
surprised by how easil y. Here are the necessary 

rOlltin es: 
10 GOTO 1000 

100 REM PLOTfUNPLOT ROUTINE 
110 N ~ N 1+ 40*INT(RJ2) + I NT(Cf2) 
120 M=(C AND 1)+2*(R AND I) 
130 POKE N,SC(F,SB(PEEK(N»,M) 
140 RETURN 

1000 REM INITIALIZATION 
1010 DIM SA(15), SB(255), SC(I ,15,3) 
1020 FORAI = OTO 15 
1030 READ SA(AI ) 
1040 SB(SA(AI»=AI 
1050 NEXT Al 
1060 FOR A$=O TO 3 
1070 A2 = 
1080 FOR A3 = 0 TO 15 
1090 SC(I ,A3,AI ) =SA(A3 OR A2) 
1100 SC(I ,A3,AI)=SA(A3 AND NOT A2) 
1110 NEXT A3,A I 
1120 N 1= 32768 
1130 DATA 32,126,124,226,123,97,255,236, I 08, 127, 

225,251,98,252,254,160 

When yo u RUN the above, it will initialize the 
arrays , but will do nothing visible on I he screen. 
When it has fini shed , try ente ring: 

F=O: C=40: R=25 : GOSUB 100 

Yo u should see a sma ll white square appea r in the 
midd le o f the screen. T he va lue o f F is a flag. If 
F = 0 the routine will plot a point, i.e. make a squa re 
appea r whi te. If F= I the point will be "unplotted ,'· 
i.e. made da rk. T he va lues of C and R are the 
coordinates o f the poin t. C is the colum n number , 
which goes from ze ro at the left o f the screen LO 79 
at the right. R is the row nu mber, which is ze ro at 
the top of the sc reen and 49 at the bottolll. 

T ry ente ring: 
F=O : FOR R=O TO 49: C =R: GOSUB 100 : NEXT 

A diago nal line of liLLie sq ua res will be draw n ac ross 
the sc reen. Enter the sa me thing but wi lh F = I 
(and without all owing the screen to scrol!!) and the 
line will be neat ly erased. 

Write a p rogram including these ro uti nes, and 
yo u will be able neali y and q ui ck ly to line-plot any 
shape you wanl. 

But how does it work' You wo rk it out! There 
a re lots o f thi ngs in the routines which you ought 
to recognize from ea rli er in Ihis article. III line 120 
the re a re tests fo r odd and e'·en numbe rs. In lines 
1090 and I 100 there a re the O R and AND NOT 
o pe rators which we know arc Ll secilo force bi ls to 
become o ne or ze ro. From li ne 1070, A2 is clea rl y a 
po\,'er of two. A li tt le experimentation \"ill sho\,' 
yo u that the numbe rs inlhc DATA Jill e are Ihe 
screen memory numbers corresponding to th e 
sixteen cha racte rs which a re used . Look ~ t the 
o rde r of these cha racte rs ill the DATA and see 
how the)' a re REA D in lill es 1020 to 10:;9. Yo u will 
fin d tha. the shapes o f the cha racte rs (i.e. Ih e pa l­
terns o f lig hl and da rk squares in the f ... lI ll e) are 
re lated to the bil-palle rns in Ihe corres pon ding 
(bina ry) values o f A I. © 
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Model EP-2A-79

EPROM Programmer

Three years in the field with unsurpassed performance. Software is available (or

the EP-2A-79 for most all of the microcomputers including the popular CP/M,
FLEX, HDOS operating systems. Write or call (or specific hardware/software inter
facing. Driver packages available for F-8. 6800. 6809. 808(1.8085. 2-80, 1802.
6502 and 2650 based systems.

EP-2A-79 U5V50/60HZ $169.00

Personality Modules

PM-D
PM-1
PM-2

TMS2708 $17.00
2704.2708 17.00

2732 33.00

PM-2A 2732A 33.00

PM-3

PM-4

TMS2716 17.00

TMS2532 33.00

PM-5 2716.2758 $17.00

PM-5E 2816 35.00

PM-8 MCM68764 35.00

PM-9 2764 35.00

SA-64-2 TMS2564 39.00

SA-64-3 2764 39.00

Optimal Technology, Inc.
Phone (804) 973-5482

Blue Wood 127 Earlysville, VA 22936

MEMOREX
FLEXIBLE DISCS
WE WILL NOT BE UNDER-

SOLDt! Call Free (800)235-4137

for prices and information Dealer

inquiries invited and GO.D.'s

accepted

PACIFIC EXCHANGES

100 Foothill Blvd

San Luis Obispo.CA

93401 InCaL call

(800)529-5935 or ^SP
(805)543-1037 ■

DISK DRIVE WOES?

PRINTER INTERACTION?

MEMORY LOSS?

ERRATIC OPERATION?

Don't wi\ —^ so.

Blame The

Software!
Power Line Spikes. Surges &
Hash could be the culprit! ra1 *AZ™jm
Floppies, printers, memory & processor often interact! Our

patented ISOLATORS eliminate equipment interaction AND curb

damaging Power Line Spikes, Surges and Hash.

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; integral

Surge/Spike Suppression; 1875 W Maximum load, 1 KW load any

socket S62.95
• ISOLATOR {ISO-2) 2 filter isolated 3-prong socket banks; (6

sockets total); integral Spike/Surge Suppression; 1875 W Max

load, 1 KW either bank S62.95
• SUPER ISOLATOR (ISO-3), similar to ISO-1 except double

filtering & Suppression $94.95
• ISOLATOR (ISO-4). similar to ISO-1 except unit has 6
individually filtered sockets S106.95

• SUPER ISOLATOR (ISO-11) similar to ISO-2 except double

filtering & Suppression $94.95
• CIRCUIT BREAKER, any model (add-CB) Add S 8.00
• CKT BRKR/SWITCH/PILOT (-CBS) Add S16.00

AT YOUR Master-Card, Visa, American Express
DEALERS Order Toll Free 1-800-225-4876

(except AK, HI, PR & Canada)

&UElectronic Specialists, Inc.
171 South Main Street. Nat/eft. Mass. 01760

Technical & Non-800:1-617-655-1532

ATTENTION! AIM 65 USERS
AND OTHER 6500 MICRO PROCESSORS

Convert Your 65 Im.n A More Useful Tool With The New And Reasonable

VD640 VIDEO INTERFACE
FEATURES Sate Eipensve Themitf Paper • Save Titre -Save Money

7x11 Dot Forma! Full operating instructions and

JO characters X 16 lines. schematic wtih each kn

32 special graphics VD640 Silkscreened P C board

characters

Sotlwate switch for pro

grammable hardware

screen (lashing

Uses Motorola MC6845

CRTC

Operat.ng system in

Eprom interacts wilh

AIM monitor

Component layout

silkscreened on P C

Board

•Uses 2K 2716 or IK

2758 E Prom

• IK Ram

• Pm compatible with

AIM expansion con

nector Can be pin

adapted to til Kim 8 Sim

•Single +5 voit from

connector

•Reverse video & switch

to reverse field

• Upper& lowercase

characters

• Uses standard T V wilh

ODlional modulator

w parts list only . S 39 00 each

VO640Kil-inc's Silkscreened P C
board wilh sockets, all components

and Programmed Eprom (P C
Connector Board & mod opt.)

.... S 119 00 each

VD640 Fully assemoied with sockets

all components and connectors,

tested and guaranleed 1 year

(modulator optional) 149 00 each

Optional R F Modulator (allows use

olsld. TV.) S39 00
Optional PC Connector Board

15 00

Insert quantity wanted in box nextlokil desired and mail with check or money order to

Sierra Pacific; 1112 Wellington Dr : Modesto. CA 95350 (Calif Residents add 6°=
sales tax.) (Allow 4 to 6 weeks delivery )
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Model EP-2A-79 

EPROM Programmer 
\,:i"c 

North Stal -rtc"'t<l.o\.oc.~~", TRS-SO 

Apple 
~(> _'1 r. 

ft., ,~- H-S 
5 -100 H-S9 

55-50 --:;-'::'i ~ Ohio 

SID-Bus - " Scientific 

Atan SWfP 

Pet Aim-65 

Kim-l Sym-l 

Three years in the field with unsurpassed perfonnance. Software is available for 
Ihe EP-2A-79 for most all of the microcomputers including the popular CP/ M. 
FLEX. HOOS operating systems. Write or call for specific hardware/ software inter· 
facing. Driver packages available for F·B. 6800. 6809. 8080.8085. 2-80. 1802. 
6502 and 2650 based systems. 

Ep·2A-79 115V SO/ 60 HZ ......................................................... .. .$169.00 

Personality Modules 

PM·O TMS270S ............. $17.00 PM·S 2716.2758 ... ....... $17.00 
PM· l 2704.2708 17.00 PM ·SE 2S16 . 3S.OO 
PM·2 2732 . 33.00 PM ·S MCM68764 . 35.00 
PM·2A 2732A . 33.00 PM-9 2764 . 35_00 
PM·3 TMS2716 . 17.00 SA-64-2 TMS2564 _ 39.00 
PM·4 TMS2532. 33.00 SA-64-3 2764 . 39.00 

Optimal Technology, Inc. 
Phone (S04) 973-54S2 

Blue Wood 127 Earlysvil le, VA 22936 

MEMOREX 
FLEXIBLE DISCS 
WE WIll NOT BE UNDER­
SOlDll Call Free (800)235-4137 
for prices and information Dealer 
inquiries invited and C.O.D.'s 
accepted 

PACIRC EXCHANGES 
100 Foothill Blvd 
San Luis Obispo.CA 
9340 1 In Cal call 
{BOO)S29·5935 or 
{B05)543·1037 -VISA-

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

" 

Don't 
Blame The 
Software! 
Power Line Spikes. Surges & 
Hash could be the culprit! 

-~" ::.,, 

P,I. " .259,705 ' : ' : - 150-2 

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

• ISOLATOR (ISO·1) 3 Iliter Isola ted 3·prong sockets; Inl.:;pral 

~~~~:~S~~~~ .s.~~~r~.s.s~~~ ;. ~~~: .~ . ~.a.x.i~.U.~ .1~~~.' .1. ~ ... I~as~~.~~ 
• ISOLATOR (ISO·2) 2 Illter Isolated 3·prong socket banks; (6 

sockets total); Integra l Spike/S urge Suppression; 1875 W Max 
load, 1 KW either bank ... .. ....... . ... .. .. . ......... S62.95 

• SUPER ISOLATOR (ISO·3), simila r to ISO·1 except double 

• :~~[iRfO&R~~£g~:)~~~lla·r · t~· is6 :1' e~cept 'u'~li h~~ ' 8 " . S94.95 
Individuall y tUtered sockets ......... . ............ . .. Sl06.95 

• SUPER ISOLATOR (ISO·11) similar to ISO·2 except double 
littering & Suppression . . . . . . . . . . . . . . . . . .... 594.95 

• CIRCUIT BREAK ER, any model (add·CB). . . . ...... Add S 8.00 
• CKT BRKRISWITCH/PILOT (·CBS) . . . .. Add S16.00 

AT YO UR 
DEALERS 

Master·Card, Visa, American Express 
Order Toll Free 1·8QO.225·4876 
(except AK, HI , PR & Canada) 

1£7 Electronic Specialists. Inc, 
171 Sourh Mliln SI11101 fiallc/(. MIISS 01160 

Technical & Non-BOO: 1-617-655-1532 

ATTENTION! AIM 65 USERS 
AND OTHER 6500 MICRO PROCESSORS 

Convert Your 65 Into A Mor e Useful Tool With The New And Reasonable 
VD640 VIDEO INTERFA CE 

FEATURES Sa,-eEJ~The!rrOPapel ' $a>.-eTIIT1!"$ave Mc.le")' 

. Uses2K27160r lK 
2756 EProm 

' I K Ram 
, P,n compatible wllh 
AIM c~panSlon con· 
necl0r Can be pin 
adapled 10 hi Kim 8 Sim 

. Slngle +5 volt from 
connector 

. Reverse Video 8 SWllch 
to reverse fIeld 

' Upper 8 lower case 
characters 

• Uses Slandard T V ..... ,th 
ophonal modulator 

• 7~ II Dol Format 
.010 characlers X 16hnes 
' 32 specIal graphICS 
Charactcrs 

• Sollwa!c SWllch lor pro· 
grammable hardwa!e 
screen lIasl11ng 

' Uses MotorOla MC6645 
CRTC 

· Opcratng system In 
Eprom Interac ts ..... ,Ih 
111M monItor 
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The Practical Side Of

Assembly Language
Part II: Loops And Arrays

Bruce D Carbrey, Raleigh, NC

In the last installment (COMPUTE! #14) 1 presented

some ideas on how to represent and use flags in

6502 assembly language programs. This time I will

discuss methods for programming loop control

structures for the manipulation of arrays of data.

Let's start by writing a loop which simply initializes

all elements of an array to zero. In BASIC, you

might write:

100 DIMAR(50)

110 FOR 1=1 TO 50

120 AR(I) = 0

130 NEXT I

If you are a neophyte assembly language

programmer and try to translate this program

segment on a line-by-line basis, you might wind up

with something like this:

;SPACE FOR ARRAY AR (50 BYTES)

;LOOP COUNTER VARIABLE I

INITIALIZE LOOPCOUNTER

;RECALLCURRENTLOOP

COUNTER

;SET ELEMENTOF ARRAY TO 0

;ADVANCE TO NEXT ELEMENT

;STORE INDEX REGISTER

;CHECK AGAINST LIMIT

;REPEAT UNTIL DONE

If you run this program you'll be dismayed to

find out that it only sets the last 49 elements of the

array to 0 and skips the first element, because the

first element of the array should be indexed with a

zero, not a one.

Rule #7. To access the fust element of an

assembly language array, you should use an index

of 0, not I. The last element of an array of size N is

indexed by N—1.

You may also recognize that it is not necessary

to allocate space or save the variable I for the loop.

Since it is only needed to control the loop, it can be

simply kept in the index register (I chose the X

register; the Y register will serve equally well). We

can correct and improve the loop as follows:

AR • = •+ 50 ;SPACE FOR ARRAY AR (50 BYTES

AR

1

LOOP

• = • +
• = • +

LDA

STA

LDA

LDX

STA

INX

STX

CPX

BNE

50

1

#1

I

#0

I

AR,X

I

#50

LOOP

LOOP

LDA

TAX

STA

INX

CPX

BNE

#0

AR,X

#50

LOOP

;CONSTANT TO FILL ARRAY

WITH

;X = 0 = INITIAL INDEX TO

ARRAYAR

;ZERO OUT ONE ARRAY

ELEMENT

;ADVANCE TO NEXT ELEMENT

;CHECK INDEX AGAINST LIMIT

;REPEATUNTILDONE

You may notice some other subtle improve

ments in this program segment. The A register is

only loaded with 0 once, outside the loop, since it

does not change inside the loop. This will make the

program run faster by eliminating 49 unneeded

repetitions of the LDA #0 instruction.

Rule #8. Move code whicli does not need to

be repeated out of the loop if possible.

Also note that one byte of code was saved by-

using TAX to initialize the X register instead of

LDX #0. Naturally if we were filling our array with

something other than 0, this trick won't work. We

now have a correctly-functioning loop which is

equivalent ofour BASK! program (strictly speaking,

is not exactly equivalent because the BASK!

interpreter uses floating point arithmetic which

uses four or five bytes for each array element

instead of one).

Can our loop be further improved in terms of

efficiency? Consider this alternative:

• = *+ 50 ;SPACE FOR ARRAY (50 BYTESAR

LDA #0

LDX #49

LOOP STA AR.X

DEX

BPL LOOP

;CONSTANTTO FILLTHE ARRAY

WITH

;INDEX TO LAST ELEMENT OF

THEARRAY

;SET AN ELEMENTOFTHE

ARRAY TOO

;BACKUPTOPREVIOUS

ELEMENT

;REPEAT UNTIL DONE

This code segment fills the loop backwards, filling

the last element first and the first element last.

Once the Oth element has been filled, the index

register is decremented to -1 ($FF) and the BPL

LOOP instruction will exit the loop. Notice that we

have eliminated the CMP instruction from the

loop, saving two cycles.

Rule #9. Moving backwards through an

array will usually be more efficient.

If you try to make the array bigger than [28 ele

ments you will be in trouble! Suppose you increase

the dimension ofAR to 200. In this case your loop

will be executed only once because on the first

pass, the DF.X instruction will change the index

from 199 to 198. But 198 has the hexadecimal

representation $Cu, which has bit 7 (the sign bit)

set to 1. Therefore the 6502 will consider this a

negative number (-58 decimal) and the BPL in

struction will let control "fall through.1' Therefore,

our BPL instruction will only work right up to

+ 127 decimal, which is the largest signed 8-bil

number. We can remedy this problem for index

values up to 255 with a slightly more "tricky," but

equivalent, method:

AR * = •+ 200 ;SPACEFOR ARRAY (200 BYTES)* = • +

LDA #0

LDX #200

;CONSTANTTO FILL ARRAY

WITH

;INDEX TO LAST ELEMENTOF

THEARRAY+1
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Assembly Language 
Part II: Loops And Arrays 
Bruce D Corbrey Raleigh. NC 

I n the last installment (COMPUTE! # 14) I presented 
some ideas on how to represent and use nags in 
6502 assembly language programs. This time I wi ll 
discuss methods for programming loop control 
structures for the manipulation of arrays of data. 
Let's start by writing a loop which simply initializes 
all elements of an alTay to ze ro. In BASI C, you 
might write: 

100 DIM AR(50) 
llO FOR 1= 1 TO 50 
120 AR(I) = 0 
130 NEXT 1 

If you are a neoph yte assembly language 
programmer and try to translate this program 
segment on a line-by-line basis, you might wind up 
with something like this: 
AR 
I 

• = *+ 50 
*= * + I 

LDA #1 
STA I 

:SPACE FOR ARRA Y AR (50 BYTES) 
:LOOPCOUNTER YARIABLE I 

: INITlALlZE LOOP COUNTER 
LOOP LDA #0 

LDX :RECALLCURRENTLOOP 
COUNTER 

STA AR,X :SETELEMENTOFA RRAYTOO 
INX :ADVANCETONEXTELEMENT 
STX I :STORE INDEX REGISTER 
CPX #50 :CHECK AGAINST LIMIT 
BNE LOOP :REPEAT UNTIL DONE 

If you run this program you'll be disma yed to 
find oUlthat it only sets the last 49 elements of the 
array to 0 and skips the first element, because the 
first element of the array should be indexed with a 
zero, not a one. 

Rule #7. To access the first clemcm of an 
assembl y language ,IITa)' , )'OU shuuldusc a ll index 
of 0, not I. The last element o f an array o f size N is 
indexed by N- I . 

You may also recogni ze tha t it is not necessary 
to allocate space or save the variable I for the loop. 
Since it is only needed to control the loop, it can be 
simply kept in the index register (I chose the X 
registe r ; the Y register will serve equally well ). We 
can con'ect and improve the loo p as follows: 
AR *=*+ 50 ;SPACEFORARRAYAR (50BYTES 

LDA #0 :CONSTANTTOFILLARRAY 
WITH 

TAX :X=O= INITIAL INDEX TO 
ARRAYAR 

LOOP STA AR,X :ZERO OUT ONE ARRAY 
ELEMENT 

INX :ADVANCE TO NEXT ELEMENT 
CPX #50 :CHECK INDEX AGAINST LIMIT 
BNE LOOP :REPEATUNTILDONE 

You may notice some othe r subtle impruve­
ments in this program segment. The A register is 
on ly loaded with 0 once, outside the loop, since it 
does not change inside the loop. This will make the 
program run faster by eliminating 49 unneeded 
repetitions of the LOA # 0 instruction. 

Rule #8. Move code which does nOI need to 
be repeated out of the loop if possible. 

Also note that one byte of code was saved by 
using TAX to initial ize the X register inslead of 
LOX #0. Naturally if we were filling our array with 
so mething other than 0, this trick won't wo rk . We 
now have a correctly-functioning loop which is 
equivalent of our BAS IC program (strictly speaking, 
is not exactl y equivalent because Ihe BA SIC 
inte rprete r uses noating poin t arithmetic which 
uses fOllr or five bytes for each array element 
instead of one). 

Can our loop be furth er improved in te rms of 
effi ciency? Conside r this a lternative: 
AR :SPACE FOR ARRAY (50 BYTES 

LDA #0 :CONSTANTTO FILL T HE ARRAY 
WITH 

LDX #49 :INDEXTOLASTELEMENTOF 
THE ARRAY 

LOOP STA AR,X :SET AN ELEMENTOFTHE 
ARRAYTOO 

DEX :BACKUPTO PREVIOUS 
ELEMENT 

BPL LOOP :REPEAT UNTILDONE 

This code segment fill s the loop backwards, fi lling 
the last element first and the first clement last. 
Once the Oth element has been fill ed , the index 
register is decremented to -I ($ FF) and the BPL 
LOOP instruction will ex it the loop. Noti ce thai we 
have eliminated the CM P instruct.ion from t.h e 
loop, saving two cycles. 

Rule #9. Moving backwards thro ugh an 
array will usuall y be mo re effi cient . 
I I' you try to make the array bigger than 128 ele­
ments you will be in trouble! Suppose yuu increase 
the dimension of ARlO 200. I n this case yo u r loop 
will be executed onl y once because on the first 
pass, the OEX instruction will change the index 
from 199 to 198. But 198 has the hexadecimal 
rep resentation $C6, which has bil 7 (the sign bit) 
set to I. Therefo re the 6502 will consider th is a 
negative number (-58 decimal) and Ihe BPL in­
struction will let control "fall through." Therefo re, 
our BPL instructiun will on ly work right up to 
+ 127 decimal, which is the larges t Iigl/ I'!/ S-bil 
number. We can remed y this problem for index 
va lues up to 255 with a slightl y mo re " tricky," but 
equivalent, method : 
AR -=.+ 200 :SPACE FOR ARRAY (200 BYTES) 

LOA #0 jCONSTANTTO FILL AR RAY 
WITH 

LDX #200 :INDEXTO LAST ELEMENT OF 
THEARRAY+I 
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LOOP STA AR-1.X

DEX

BNE LOOP

;SETANELEMENTOFTHE

ARRAYTOO

;BACKUPTO PREVIOUS

ELEMENT

;REPEAT UNTIL DONE

Here we have replaced the BPL instruction with a

BNE instruction SO that the loop will terminate one

pass earlier, but will not be stymied by index values

greater than 127. Since our last pass through the

array will now have an index of 1 instead of 0, we

must compensate by changing the destination for

our indexed STA instruction to AR-1. Therefore

the last element set will be AR-1 + 1 = AR + 0.

Finally, the starting index must be bumped from

199 to 200 for the same reason. Note that a starting

index of 0 will clear a full 256 byte array.

The same technique can be used to move a

block of data of up to 256 bytes from one known

location to another:

ara * = *+ 200

ARB • = *+ 200

LDX #200

LOOP LDA

STA

DEX

ARA-l.X

ARB-l.X

BNE LOOP

;ARRAY A CONTAINING 200

ELEMENTS

;ARRAY B CONTAINING 200

ELEMENTS

;NUMBER OF ELEMENTS TO

MOVE

;FETCH ELEMENT OF ARRAY A

;INSTALL IN ARRAY B

;DECREMENT TO PREVIOUS

ELEMENT

;REPEAT UNTIL DONE

What happens if you have more than 256

bytes? Throw away your 6502 and get a processor

with a 16-bit index register? Nope. The indirect.X

and indirect,Y addressing modes will solve this

problem.

Rule #10. To use arrays of more than 256

bytes or arrays whose location is not known at

assembly time, plan on using indirect,X or

indirect,Y addressing.

Unlike the absolute, indexed addressing

modes, indirect.X and indirect,Y are not equivalent.

You may remember that indirect.X addressing

uses pre-indexing and indirect,Y uses post-index

ing. As a practical matter, indirect.X addressing

will almost always be used with a permanent index

of 0, simulating simple indirect addressing. This

mode lends itseli to manipulating large data arrays

in non-time-critical portions of a program. For

example, the following loop initializes a 1000-

element array to 0:

array • = * + iooo

PTR = *+ 2

CLR1K LDA #ARRAY&$FF

STA PTR

LDA #ARRAY/256

STA PTR+l

;ROOM ARRAY OF 1000

ELEMENTS

;POINTERTOANARRAY

ELEMENT

;LOW 8 BITS OF ADDRESS

OF START OF ARRAY

INITIALIZE POINTER

;HIGH8BITSOF AD

DRESS OF START OF

ARRAY

INITIALIZE HIGH BYTE

OF POINTER

LDX

LOOP LDA

STA

INC

BNE

INC

CHECK LDA

CMP

BNE

LDA

CMP

BNE

#0

#0

(PTR),X

PTR

CHECK

PTR+I

PTR

#ARRAY+1000&$FF

LOOP

PTR+l

#ARRAY+1000/256

LOOP

PERMANENTLY LOAD

XWITH0

;ZERO BYTE POINTED

TOBYPTR

;BUMP POINTER UPTO

NEXT ELEMENT

;BRANCHIFNOT

CROSSING PAGE

BOUNDARY

;ELSE BUMP HI-ORDER

BYTE OF POINTER

;CHECK POINTER

AGAINST LIMIT

;REPEAT IF NOT DONE

;ELSE CHECK HI BYTE

OF POINTER

:REPEAT IF NOT DONE

Some assemblers use the notation #<ARRAY to

mean the low byte of the address of ARRAY

and #> ARRAY for the high byte instead of

#ARRAY&$FFand #ARRAY/256. Clearly this

program segment is quite a bit "messier" than the

one For arrays ofless than 256 bytes. When planning

sizes for arrays, you should remember this and try to

limit arrays to 256 bytes or less whenever practical.

Luckily, the indirect,Y addressing mode is

considerably more powerful than indirect.X. For

our final problem, let's use the indirect,Y mode to

build a subroutine to move a large block of data

from one place to another in memory as fast as

possible. The source address, destination address,

and number of bytes to be moved are to be specified

as input to the routine as three 16-bit variables in

page 0:

FROM

TO

■ = *+ 2

* = * + 2

COUNT ♦ = *+ 2

;POINTER TO STARTING ADDRESS OF

ARRAY TO MOVE

;POINTER TO STARTING ADDRESS

OF DESTINATION

;NUMBER OF BYTES TOCOPY

In an earlier example we saved execution time by

removing the need for a compare inside the loop.

We can apply the same principle to speed up our

block move by sub-dividing the routine into two

loops, one which moves entire pages (1 page = 256

bytes), and one which moves the final fractional

page. This allows us to avoid any compares in the

part which moves entire pages{which is part of the

routine executed the most when copying large

blocks). This will also let us use both 8-bit index

registers to maximum effectiveness by allocating

one for counting pages and index registers to

maximum effectiveness by allocating one for count

ing pages and the other for indexing bytes within

the page. The resulting routine (shown in Program

4) can easily be converted into a block-fill routine

instead by removing FROM and all lines that refer

to it, and presetting A to 0 (or the value with which

to fill the array).

Rule #11. To deal with large arrays, split

your program into two loops, one to operate on

entire pages and one to operate on the "leftover"
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LOOP STA AR-I ,X 

DEX 

BNE LOOP 

;SET AN ELEMENTOFTHE 
ARRAYTOO 

;BACKUPTO P REVIOUS 
ELEMENT 

;REPEAT UNTIL DONE 

Here we have replaced th e BPL instruction with a 
BNE instructio n so that th e loop will te rm inate o ne 
pass earl ie r, but wi ll not be stymied by index va lues 
greater than 127_ Since our last pass through the 
array wi ll now have an index of I instead of 0, we 
must compensate by changing the destination for 
o ur indexed STA instru ctio n to AR- I . Therefore 
the last element set will be AR- I + I = AR + O. 
Finally, the staning index must be bumped from 
199 to 200 for the same reason. Note that a staning 
index of 0 will clear a full 256 byte array. 

The same technique can be used to mo ve a 
block of d a ta o f up to 256 bytes from one kn ow n 
location to anothe r: 
ARA *=*+ 200 ;ARRAYACONTAINING200 

ELEMENTS 
ARB *= *+ 200 ;ARRAY B CONTAINING 200 

ELEMENTS 

LDX #200 ;NUMBEROFELEMENTSTO 
MOVE 

LOOP LDA AKA·I,X ;FETCH ELEMENT OF ARRA Y A 
STA ARB.I,X jINSTALLIN ARRAY B 
DEX jDECREMENTTO PREVIOUS 

ELEMENT 
BNE LOOP ;REPEAT UNTILDONE 

What happens if yo u have mo re than 256 
bytes' Throwaway your 6502 a nd get a processor 
with a 16-bit index register' No pe. T he indirect,X 
and indirect,Y address ing modes will so lve this 
problem. 

Rule #10. To use a r rays of more than 256 
bytes o r arrays whose loca tion is not known at 
assembly lime, p la n o n lIsi ng indirecL,X o r 
indirect,Yaddress ing. 

Unlike the absolute, indexed addressing 
modes, ind irect ,X a nd indirect, Yare no t equi va le nt. 
Yo u may remember th a t indirect,X add ress ing 
uses pre-index ing a nd indirect,Y uses post-index­
ing. As a practica l malter , indirect, X add ress ing 
will almost a lways be used with a permanent index 
of 0 , simulating simple indirect addressing. This 
mode le nds itse lf to llIa nipulating large data a rrays 
in non-time-c ritica l ponions of a program. For 
example, the following loop initial izes a 1000-
e leme nt array to 0: 
ARRAY *= *+ 1000 ;ROOM ARRAY OF 1000 

ELEMENTS 
PTR *=* + 2 ;POINTER TO AN ARRA Y 

ELEMENT 

CLRIK LDA #ARRAY&SFF ;LOW 8 BITS OF ADDRESS 
OFSTARTOF ARRAY 

STA PTR ;IN ITIALIZE POI NTER 
LDA #ARRAY/256 ;HIGH 8 BITSOF AD-

DRESSOF STARTOF 
ARRAY 

STA PTR+ I ; INITIALIZE H IGH BYTE 
OF POINTER 

LDX #0 jPERMANENTLY LOAD 
XWITHO 

LOOP LDA #0 
STA (PTR),X 

INC PTR 

BNE CHECK 

INC PTR+ I 

jZERO BYTE POI NTED 
TO BY PTR 

;BUMP POINTER UPTO 
NEXT ELEMENT 

iBRANCH IFNOT 
CROSSING PAGE 
BOUNDARY 

;ELSE BUMP HI-ORDER 
BYTE OF POINTER 

CH ECK LDA 
CMP 

PTR 
#ARRAY + IOOO&$FF ;CHECK POINTER 

BNE 
LDA 
CMP 

AGA INST LIMIT 
LOOP ;REPEATIFNOTDONE 
PTR+ I 
#ARRAY+ 1000/256 ;ELSECHECKHIBYTE 

OF POINTER 
BNE LOOP jREPEATIFNOTDONE 

Some asse mble rs use the notatio n # <A RR A Y to 
mean the low byte o f the address of A RR A Y 
and # > ARRA Y for th e h igh byte instead of 
#ARRAY&$ FF a nd # A RRAY/256. Clearly th is 
program segment is quite a bit "nlessie r" than the 
o ne for a rrays o f less than 256 bytes. When p la nn ing 
sizes for arrays, you sho uld reme mber this and try to 
limit arrays to 256 bytes o r less whenever practical. 

Luckily, the indirect, Y addressing mod e is 
co nside rably more powerful than indi rect,X. For 
our fina l problem, le t's use the indirect, Y mode to 
bui ld a subroutine to move a large b lock of data 
from o ne place to anothe r in memory as fast as 
possible. The source address, destinatio n address, 
and number of bytes LO be moved are to be spec ifi ed 
as input to the routine as three 16-bit var iables in 
page 0: 
FROM *=*+ 2 ;POINTER TO STARTING ADDRESS OF 

ARRAYTOMOVE 
TO *=*+ 2 ;POINT ER TO STARTING ADDRESS 

O F DESTI NATION 
COUNT *=*+ 2 ;NUMBER OF BYTES TOCOPY 

In an ea rlie r example we saved execution time by 
removing the need for a compare inside the loo p. 
We can appl y the same principle to speed up o ur 
block move by sub-d ivid ing th e ro utine in to two 
loops, o ne which moves entire pages ( J page = 256 
bytes), and o ne which moves the final fractional 
page. This a llows us to avoid any compares in the 
part which moves e ntire pages(which is part o f the 
ro utine executed th e mos t whe n copyin g la rge 
b locks). This wi ll a lso le t us use both 8-bil index 
registers to max imum effectiveness by allocating 
o ne fo r counting pages a nd index registe rs to 
maximunl err ective ness by allocating o ne for CO LI nt ­
ill g pages a nd th e othe r for indexing bytes with in 
lhe page . T he res u lti ng r O ll tine (shown in Program 
4) can easil y be co nve n ed into a block-lill routine 
instead by removing FROM and a ll lines that re fe r 
to it, and presening A LO 0 (or the \'a lue with which 
to fill the array). 

Rule #11. To dea l ,,·ith large arra ys. sp li t 
your progranl into two loo ps. one to operate o n 
entire pages and o ne to o pe rate o n th e "leftover" 
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Standard Features:

• Full power to PET/CBM for a minimum of

15 minutes

• Installs within PET/CBM cabinet

• No wiring changes necessary

• Batteries recharged from PET/CBM inte

gral power supply

Specifications:

Physical Size: 5.5" x 3.6" x 2.4"

Weight: 4.5 lbs.

Time to reach full charge: 16 hours

Duration of outputs: Minimum of 15 min

Voltages: +16, +9, -12, -9

Battery Life Expectancy: 3 to 5 years

Battery On-Off Switch

For Use With:

• Commodore PET/CBM 2001 and 4000 ser

ies computer

• Commodore PET/CBM 8000 series com

puter (screen size will not be normal on

battery back-up)

• Commodore C2N Cassette Drive

BATTERY

BACKUP
SYSTEM-
FOR COMMODORE PET/CBM COMPUTERS

Never again lose valuable data because of

power shortages or line surges. Backpack sup

plies a minimum of 15 minutes reserve power to

32K of memory, the video screen and tape

drive. BackPack fits inside the PET/CBM

cabinet and can be installed easily by even the

novice user. BackPack is recharged during nor

mal operation and has an integral on-off switch.

BackPack comes fully assembled and tested.

Instructions included.

Also available, Back Pack unit for Commodore

CBM 4040 and 8052 Dual Drive Floppy Disk.

Dealer and distributor inquiries invited.

BackPack is a trademark of ETC Corporation

CBM/PET are trademarks of Commodore Business Machines

Designed and manufactured by:

ELECTRONIC TECHNOLOGY CORPORATION

P.O. Box C, Old N.C. 42

Apex, North Carolina 27502

Phone: (919)362-4200 or (919)362-5671

Electronic Manufacturing

Technical Design and Development

Compute1" System Technology

ELECTRONIC TECHNOLOGY CORPORATION

Standard Features: 
• Full powe r to PET I CBM fo r a minimu m of 

15 minutes 
• In sta ll s within PET I CBM cab inet 
• No wiri ng changes necessa ry 
• Balleries recha rged from PET I CBM inte­

gra l power su pply 

Specifications: 
• Phys ical Size: 5 .5" x 3.6" x 2.4" 
• Weight: 4.5 Ibs . 
• Time to reach full charge: 16 hours 
• Duration of outputs: Minimum of 15 min . 
• Voltages: +16, +9, -12 , -9 
• Battery life Expectancy: 3 to 5 years 
• Battery On -Off Switch 

For Use With: 
• Commodore PET I CBM 2001 and 4000 se r­

ies compute r 
• Commodore PET ICBM 8000 se ries com­

pute r (scree n size will not be norm a l on 
battery back-up) 

• Commodore C2 Cassette Drive 

BATTERY 
BACKUP 
SYSTE~ 
FOR COMMODORE PET/ CBM COMPUTERS 

Never again lose valuable data because of 
power shortages or line surges . BackPack sup­
plies a minimum of 15 minutes reserve power to 
32K of memory , the video screen and tape 
dri ve . BackPack fits inside the PE T ICBM 
cabinet and ca n be installed eas il y by even the 
novice user . BackPack is recharged during nor­
mal operation and has an integral on -off switch . 

BackPack comes fully assemb led and tested . 
Instructions included . 
Also ava ilabl e, Back Pack unit fo r Commodore 
C8M 4040 and 8052 Dual Drive Floppy Disk. 

Deale r a nd distributor inquiries inv ited . 

BackPack is a trademark of ETC Corporation 
CBM / PET are trademarks of Commodore Business Machines 

Designed and manufactured by: 

ELECTRONIC TECHNOLOGY CORPORATION 
P.O. Box G, Old N.C. 42 
Apex, North Carolina 27502 
Phone: (919)362-4200 or (919)362-5671 

Electron ic Manufacturing 
Technical Design and Development 

Compute' System Technology 
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fractional page.

The routine in Program 4 moves data at about

16.1 machine cycles per byte for large blocks, which

means a 16K byte array can be moved in 0.26

seconds using a 6502 with a 1 MHz clock. In certain

applications where speed is of paramount impor

tance, you may wish to improve even this super-fast

copy routine. Can it be done? Yes, if you are willing

to trade some increased program size for increased

execution speed. Again, we employ the same gen-

Program 2: Keyboard Driver with Alpha Lock Flag

Using 0 ss False and Non-0 = True

Editor's Note: Part of this program was nut printed in

COMPUTE! #14. we reprint it entirely here. —RTM

1700

1701

0000

PAD

PADD

SUBROUTINE INCH: KEYBOARD DRIVER FOR ASCII-ENCODED

KEYBOARD WITH PARALLEL INTERFACE.

ADDRESSES SHOWN ARE FOR 6530 ON KIM-1 COMPUTER.

KEYBOARD DATA LINES TO PORT A BITS 0 TO 6,

NEGATIVE-GOING STROBE TO BIT 7.

ON ENTRY: IF ALFALK IS NON-0, THEN ALL LOWERCASE LETTERS WILL

BE RETURNED AS THE EQUIVALENT UPPERCASE ALPHA.

ON RETURN: REGISTER A = ASCII CODE FOR KEY PRESSED;

X AND Y PRESERVED.

$1700

$1701

$1780

1780

1782

1785

1788

178A

178D

A900

8D0117

AD0017

30FB

2C0017

10FB

INCH

INCH1

INCH2

LDA

STA

LDA

BMI

BIT

BPL

#$00

PADD

PAD

INCH1

PAD

INCH2

178F

1790

1793

1795

1796

1798

179A

179C

179E

17A0

17A1

17A2

17A3

0000

48

ADA317

F00C

68

C97B

B006

C961

9002

E920

60

68

60

FOLD

F0LD1

F0LD2

J
•

>

ALFALK

t

PHA

LDA

BEQ

PLA

CMP

BCS

CMP

BCC

SBC

RTS

PLA

RTS

ALPHA

.BYTE

.END

ALFALK

F0LD2

#$7B

F0LD1

#$61

F0LD1

#$20

LOCK FLA

0

;KIM PORT A DATA REGISTER ON 6530

;KIM PORT A DATA DIRECTION REGISTER

;PR0GRAM ORIGIN

;SET PORT DIRECTION = INPUTS

;TEST PORT

;WAIT FOR STROBE PULSE

;WAIT FOR END OF STROBE

IF ALPHA-LOCK FLAG IS SET, FOLD ANY LOWERCASE LETTERS TO

EQUIVALENT UPPERCASE LETTERS.

;SAVE CHARACTER TEMPORARILY

;RECALL "ALPHA LOCK" FLAG

;BRANCH IF NO FOLDING DESIRED

;ELSE RECALL CHARACTER

;L0WER CASE "Z" + 1

;BRANCH IF PUNCTUATION

;LOWER CASE "A"

;BRANCH IF NOT LOWER CASE ALPHA

;ELSE FOLD TO EQUIVALENT UPPERCASE

;RECALL CHARACTER

;"ALPHA LOCK" FLAG; NON-0=UPPERCASE ONLY

NO ERROR LINES

66 COMPUTEl November, 1981. Issue 18 

fractional page. 
The rOlltine in Program 4 moves dala at about 

16. 1 machine cycles per byte for large blocks , wh ich 
means a 16K byte alTay can be moved in 0.26 
seconds using a 6502 with a I M Hz clock. I n ce rtain 

app lications where speed is or paramount impor­
lance, YO ll may wish to improve even this super- fast 
copy routine. Can it be done ) Yes, if you a re willing 
to trade some increased program size for increased 
execution speed. Agai n, we e mploy the same gen-

Program 2: Keyboard Driver with Alpha Lock Flag 
Using 0 = False and Non-O = True 

Editor's Note: Pari oIlhis /Irog l'alll was 11 01 prill led in 
COMPUTE! # 14. we re/lrilll il elltir!'I), here. - RTM 

1700 
1701 

0000 

1780 A900 
1782 8DOl17 
1785 AD0017 
1788 30FB 
178A 2C00 17 
178D 10FB 

178F 48 
1790 ADA317 
1793 FOOC 
1795 68 
1796 C97B 
1798 B006 
179A C961 
179C 9002 
179E E920 
17AO 60 

17A 1 68 
17 A2 60 

17A3 

0000 

NO ERROR LINES 

PAD 
PADD 

INCH 

INCHl 

INCH2 

FOLD 

FOLD 1 

FOLD2 

, 
ALFALK 

SUBROUTINE INCH: KEYBOARD DRIVER FOR ASCII- ENCODED 
KEYBOARD WITH PARALLEL INTERFACE . 

ADDRESSES SHOWN ARE FOR 6530 ON KIM- l COMPUTER. 
KEYBOARD DATA LINES TO PORT A BITS 0 TO 6 , 
NEGATIVE- GOING STROBE TO BIT 7. 

ON ENTRY: IF ALFALK IS NON- O, THEN ALL LOWERCASE LETTERS WILL 
BE RETURNED AS THE EQUIVALENT UPPERCASE ALPHA . 
ON RETURN: REGISTER A = ASCII CODE FOR KEY PRESSED; 
X AND Y PRESERVED. 

= 
= 

*= 

LDA 
STA 
LDA 
BMI 
BIT 
BPL 

$1700 
$1701 

$1780 

11$00 
PADD 
PAD 
INCHl 
PAD 
INCH2 

;KIM PORT A DATA REGISTER ON 6530 
;KIM PORT A DATA DIRECTION REGISTER 

;PROGRAM ORIGIN 

;SET PORT DIRECTION = INPUTS 
;TEST PORT 
;WAIT FOR STROBE PULSE 

;WAIT ~OR END OF STROBE 

IF ALPHA- LOCK FLAG IS SET, ~OLD ANY LOWERCASE LETTERS TO 
EQUIVALENT UPPER CASE LETTERS. 

PHA 
LDA 
BEQ 
PLA 
CMP 
BCS 
CMP 
BCC 
SBC 
RTS 

PLA 
RTS 

ALFALK 
FOLD2 

1I$7B 
FOLDl 
11 $61 
~OLDl 

11$20 

;SAVE CHARACTER TEMPORARILY 
;RECALL "ALPHA LOCK " ~LAG 
;BRANC H I~ NO FOLDING DESIRED 
;ELSE RE CALL CHARACT ER 
;LOWER CASE "Z" + 1 
;BRAN CH IF PUNCTUATION 
;LOWER CASE "A" 
;BRANCH IF NOT LOWER CASE ALPHA 
;ELSE ~OLD TO EQUIV ALENT UPPERCASE 

;RECALL CHARACTER 

ALPHA LOCK FLAG (DEFAULT = ALLOW LOWER CASE) ... 

. BYTE 0 ;" ALPHA LOCK " FLAG; NON- O=UPPERCASE ONLY . 

.END 
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Program 4: Block-Move Memory Routine

GENERAL BLOCK-MOVE SUBROUTINE

0002

0003

0004

0005

0006

0007

0008

0009

0010

0011

0012

0013

0014

0015

0016

0017

0018

0019

0020

0021

0022

0023

0024

0025

0026

0027

0028

0029

0030

0031

0032

0033

0034

0035

0036

0037

0038

0039

0040

0041

0042

0043

0044

0045

0046

0047

0048

0049

0050

0051

0000

0000

0000

0002

0004

0006

0006

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2002

2004

2006

2006

2006

2006

2008

200A

200B

200D

200F

2011

2012

2014

2014

2014

2014

2016

2018

201A

201C

201D

201E

2020

2020

2021

2021

A000

A6O5

FOOE

B100

9102

C8

D0F9

E601

E6O3

CA

D0F2

A6O4

F008

B100

9102

C8

CA

D0F8

60

FROM

TO

COUNT

.PAGE

* =

» = *+

MTU 6502 ASSEMBLER 1.0

'GENERAL BLOCK-MOVE SUBROUTINE1

0 ;ZERO PAGE ORIGIN

2 ;STARTING ADDRESS OF BLOCK TO BE COPIED

2 ;STARTING ADDRESS OF DESTINATION

2 ;NUMBER OF BYTES TO BE MOVED

*= $2000 ;ORIGIN FOR PROGRAM

THIS ROUTINE COPIES A BLOCK OF ANY SIZE FROM ONE

LOCATION TO ANOTHER.

ON ENTRY: FROM (2 BYTES) IS THE STARTING ADDRESS OF

THE BLOCK TO BE COPIED; TO (2 BYTES) IS THE DESIRED

STARTING DESTINATION ADDRESS FOR THE COPY; COUNT

(2 BYTES) IS THE NUMBER OF BYTES TO COPY.

ON RETURN: NO REGISTERS PRESERVED; FROM, TO AND COUNT

ARE CLOBBERED.

NOTE: THE DESTINATION BLOCK MAY OVERLAP THE SOURCE

BLOCK ONLY IF "TO" IS AT A LOWER ADDRESS THAN "FROM".

LDY #0 ;INITIAL INDEX WITHIN A PAGE

LDX COUNT+1 ;NUMBER OF PAGES TO BE MOVED

BEQ FRCMOV ;BRANCH IF ONLY A FRACTIONAL PAGE

THIS LOOP COPIES ENTIRE PAGES...

PAGMOV LDA (FROM),Y ;FETCH A BYTE FROM SOURCE

STA (TO),Y ;COPY TO DESTINATION

;BUMP POINTER

;REPEAT TILL ENTIRE PAGE MOVED

;BUMP HI BYTE OF POINTERS

;DECREMENT COUNT OF PAGES TO COPY

;REPEAT TILL ALL WHOLE PAGES COPIED

THIS LOOP COPIES THE FINAL FRACTION OF A PAGE...

BLKMOV

INY

BNE

INC

INC

DEX

BNE

PAGMOV

FROM+1

TO+1

PAGMOV

FRCMOV

FRLOOP

LDX

BEQ

LDA

STA

INY

DEX

BNE

DONEMV RTS

.END

COUNT ;RECALL NUMBER OF BYTES LEFT TO COPY

DONEMV ;BRANCH IF COUNT IS EXACT PAGE MULTIPLE

(FROM),Y ;FETCH A BYTE FROM SOURCE

(TO),Y ;COPY TO DESTINATION

;BUMP INDEX

;DECREMENT COUNT OF BYTES LEFT

FRLOOP ;REPEAT UNTIL DONE

0 ERRORS IN PASS 2
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Program 4: Block·Move Memory Routine 

GENERAL BLOCK- MOVE SUBROUTINE MTU 6502 ASSEMBLER 1. 0 

0002 0000 
0003 0000 
0004 0000 
0005 0002 
0006 0004 
0007 0006 
0008 0006 
0009 2000 
0010 2000 
0011 2000 
0012 2000 
0013 2000 
0014 2000 
0015 2000 
0016 2000 
0017 2000 
0018 2000 
0019 2000 
0020 2000 
0021 2000 
0022 2000 
0023 2000 
0024 2000 AOOO 
0025 2002 A605 
0026 2004 FOOE 
0027 2006 
0028 2006 
0029 2006 
0030 2006 B 100 
0031 2008 9102 
0032 200A C8 
0033 200B DOF9 
0034 200D E601 
0035 200F E603 
0036 2011 CA 
0037 2012 DOF2 
0038 2014 
0039 2014 
0040 2014 
0041 2014 A604 
0042 2016 F008 
0043 2018 B100 
0044 201A 9102 
0045 201C C8 
0046 201D CA 
0047 201E DOF8 
0048 2020 
0049 2020 60 
0050 2021 
0051 2021 

FROM 
TO 
COUNT 

BLKMOV 

PAGMOV 

i 
FRCMOV 

FRLOOP 

DONEMV 

o ERRORS IN PASS 2 

. PAGE 'GENERAL BLOCK-MOVE SUBROUTINE ' 
*= 0 i ZERO PAGE ORIGIN 
*=*+ 2 iSTARTING ADDRESS OF BLOCK TO BE COPIED 
*=*+ 2 iSTARTING ADDRESS OF DESTINATION 
*=*+ 2 iNUMBER OF BYTES TO BE MOVED 

*= $2000 iORIGIN FOR PROGRAM 

THI S ROUTINE COPIES A BLOCK OF ANY SIZE FROM ONE 
LOCATION TO ANOTHER. 

ON ENTRY: FROM (2 BYTES) IS THE STARTING ADDRESS OF 
THE BLOCK TO BE COPIEDi TO (2 BYTES) IS THE DESIRED 
STARTING DESTI NATION ADDRESS FOR THE COPYi COUNT 
( 2 BYTES) IS THE NUMBER OF BYTES TO COPY. 

ON RETURN: NO REGISTERS PRESERVEDi FROM, TO AND COUNT 
ARE CLOBBERED. 

NOTE : THE DESTINATION BLOCK MAY OVERLAP THE SOURCE 
BLOCK ONLY IF "TO" IS AT A LOWER ADDRESS THAN "FROM" . 

LDY 
LDX 
BEQ 

THIS 

LDA 
STA 
INY 
BNE 
INC 
INC 
DEX 
BNE 

THIS 

LDX 
BEQ 
LDA 
STA 
INY 
DEX 
BNE 

RTS 

.END 

110 iINITIAL INDEX WITHIN A PAGE 
COUNT+1 iNUMBER OF PAGES TO BE MOVED 
FRCMOV iBRANCH IF ONLY A FRACTIONAL PAGE 

LOOP COPIES ENTIRE PAGES .. . 

(FROM ) , Y iFETCH A BYTE FROM SOURCE 
(TO ) , Y iCOPY TO DESTINATION 

iBUMP POINTER 
PAGMOV iREPEAT TILL ENTIRE PAGE MOVED 
FROM+ 1 iBUMP HI BYTE OF POINTERS 
TO+1 

iDECREMENT COUNT OF PAGES TO COpy 
PAGMOV iREPEAT TILL ALL WHOLE PAGES COP IED 

LOOP COPIES THE FINAL FRACTION OF A PAGE ... 

COUNT iRECALL NUMBER OF BYTES LEFT TO COpy 
DONEMV iBRANCH IF COUNT IS EXACT PAGE MULTIPLE 
(FROM),Y iFETCH A BYTE FROM SOURCE 
(TO),Y iCOPY TO DESTINATION 

iBUMP INDEX 
iDECREMENT COUNT OF BYTES LEFT 

FRLOOP iREPEAT UNTIL DONE 

67 
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eral principle of loop optimization:

Rule #12. To optimize loop execution speed,

try to remove unnecessary compares from within

the loop.

About the only way we can remove more com

pares from Program 4 is to "unwind" part of the

loop and, instead, write some of the loop code "in

line." Since we know the first loop will always move

exactly 256 bytes, we can move two bytes at a time

instead of one before checking for a page crossing:

;FETCH A BYTE FROM SOURCE

;COPY TO DESTINATION

;BUMP POINTER

;FETCH A BYTE FROM SOURCE

;COPY TO DESTINATION

;BUMPPOINTER

;REPEATTILLENTIRE PACE

MOVED

This loop now takes 14.5 cycles per byte moved

versus 16 cycles for the equivalent loop of Program

4, because the three cycle BNE instruction is only

executed for every other byte moved. The loop can

be unwound still further to move four, eight or

more bytes per pass, but the speed improvement

gained drops off rapidly as more code is written

inline.

In the next installment I will explore some

techniques for optimizing jumps and subroutine

calls. ©

PAGMOV LDA

STA

INY

LDA

STA

INY

BNE

(FROM),Y

(TO),Y

(FROM),Y

(TO),Y

PAGMOV

EPROM

PROGRAMMER

KITS
Shown assembled EPflOM noi included

For single supply 2516. 2716 & 2758 EPROMS. Verily erased.

Program -entire or partial. Aulo verify after programmhg.

Transfer contents lo RAM for modifying or duplicating.

Selecl Documentation for: Use with;

6502 5820 PtA or 6522 VIA

6800 6820 PIA

6809 6820 PIA

808CW8085/Z80 8255 PPI

Documentation includes schematic, instructions for construction,

check-out and use. and software listing for specified MPU.

Complete kit of parts (includes

Welcon 24 pin ZIF socket| S 39.95

Bare PC board and Documentation S 15.00

Software listings for additional MPUs

(with purchase of Kit or PC board) S 5.00

Ordering Specify MPU A00 SI lor oostage * handling Overseas add S3 An;

residents add 5°o sales lax Check or Money Orders lor JUS Phone orders

snip COD 602-839 8902

Micro Technical Products
814 W.Keating Ave.. Dept. M • Mesa. Arizona 85202

SPECIAL-This month only!!

(Please mention this ad when ordering.)

EHSSOFTWARE

PET MAE S169.95

(Read the rave reviews about this Disk-based Macro Assembler

Text Editor.)

Graphics Drawing Compiler with purchase of MAE. . , S 10.00

APPLE and ATARI MAE S169.95

Similar features as PET MAE. (Free - either 10 diskettes or

Mini-Flex diskette file case.)

PET Macro Assembler/Editor and Graphics Drawing Compiler.

Both for S 55.00

Cassette Rabbi! for 3.0 Rom PET Computers. High-speed cassette

I/O. Load and save an 8K program trom your cassette deck in

approximately 30 seconds versus almost 3 minutes without

Rabbit. Specify memory $ 19.95

Rorn version of Rabbit for 3.0. 4.0 or 8032 . S 49.95

TRAP 65 - Use this device to intercept unimplimented opcodes

and even expand the 6502's instruction set. For practically any

6502 microcomputer. Super Special $112.50

EPROM Board for ATARI Computers. Plugs into slot A or B and

can accept 2716, 2516, 2532, 2732 type EPROMS. Half the

price that ATARI gets for theus S 19.95

RIBBONS - Ribbon Cartridges for Star writer, Diablo, etc.

Mylar S5.00 Cloth S6.00.

Send mailing label and two 18tf stamps for free EHS Gazette.

Wri'e for our catalog and spec sheets on our products.

EHS HARDWARE

PEDISK (by CGRSt disk drive S550.00

For COMMODORE computers. The most cost effective way to

add a disk. MAE will be available for PEDtSK Soon.

VIC Color Computer S265.00

ATARI 400 16K memory $345.00

ATARI 800 16K memory $779.00

EPROM programmer for PET Computers

(The Branding Iron) $ 75.00

Includes Hardware and Software for programming 2716 and 2532

EPROMS.

2532 EPROM $ 18.00

4K byte EPROM. Use them In PET/APPLE/ATARI/SYM

Starwriter 25 cps printer with tractors. CBM ■ $1690.00.

APPLE - $1645.00 (parallel), 51700.00 IRS232)

Universal Data System Modem direct connect 300 baud ORG/

ANS S169.00

with auto answer S199.00

1 200 bau6 $259.00

ACCESSORIES

Svncom or Memorex

5-1/4" diskettes . . . 10 for $27 &0

Mmi-Flex diskette file case

holds 50 - 5-1/4" diskettes S24.95

VISA'

Call for prices on Zenith and Super Brain Computers and whatever else you need.

eastern house Software

3239 Linda Drive

Winston-Salem, N.C. 27106 U.S.A.

(Please add sufficient Funds for Postage.

MasterCard

PHONE ORDERS

(9191924-2889

(9191 748-8446
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eral principle of loop op timization: 
Rule #12. To optimize loop execution speed , 

try to renlove unnecessa ry compares frolll within 
the loop. 

About the only way we can remove more com­
pares from Program 4 is to "unwind" pa rt of the 
loop and, instead, write some of the loop cod e "in ­
line," Since we know the firslioop wi ll a lways Inove 
exactly 256 bytes , we can move two bytes at a time 
instead of one be fore checkin g for a page cross ing : 

PAGMOV LDA 
STA 
[NY 
LDA 
STA 
[NY 
BNE 

(FROM),Y 
(TO),Y 

(FROM),Y 
(TO),Y 

PAGMOV 

,FETCH A BYTE FROM SOURCE 
iCOPYTO DESTINATION 
,BUMP POINTER 
jFETCH A BYTE FROM SOURCE 
,COPY TO DESTINATION 
,BUMP POINTER 
,REPEATTILLENTIRE PAGE 
MOVED 

This loop now takes 14.5 cycles per byte moved 
versus 16 cycles fo r the equi va le nt loop of Program 
4, because the three cycle BNE instruction is onl y 
executed for every othe r byte moved. The loop can 
be unwound still f unhe r to move four , eight or 
more bytes per pass , but the speed improvement 
ga ined drops off rapid ly as more code is wrillen 
inline. 

In the next installme nt I will explore some 
techniques for optimizingj um ps and subroutine 
Q lls. a 

EPROM 
PROGRAMMER 

KITS 
SIlOwO assembl&<l EPROM nOI Inclu<lea 

ii ~ ra v 1\ • 
1:lI,,;t, ••• ,"i'1' ~ aa...--. . \ G\ 

: --- . , ". "\It;11i1 
~~ y. ~ r 

For single supp ly 25 16, 27 16 & 2758 EPROMS. Verily erased. 
Program· entire or partial. Auto verify after prog ramming. 
Transfer contents to RAM for modifying or dupl icating. 

Selec t Documentati on l or: Use with : 
6502 6820 PIA or 6522 VI A 
6800 6820 PIA 
6809 6820 PIA 

8oao/a085/ZaO 8255 PPI 
Documen ta tion includes schematic. instructions for const ruction. 
check·ou t and use. and software list ing for spec ified MPU. 

Complete kit of parts (includes 
Welcon 24 pin ZIF socket) ............... . .. S 39.95 

Bare PC board and Documentation .. . ........ ... . S 15.00 
Software li stings for addi tional MPUs 

(wi th purchase 01 Kil o r PC board) ............ S 5.00 
O.aerong Spec. fy M?U Aac 51 to. pos tage & lIanahng O.elseas allll S2 Alit 

'IlS dlln ts add ~ ... sales l a .. Chec~ Of Money Orlle fS IOf SU S Pnone o'lIe.s 
snIp COO 602·839·8902 

Micro Technical Products 
814 W. Keat ing Ave .. Dept. M • Mesa, Arizona 85202 

EHS SPECIAL-This month onlyll 
(Please mention this ad when ordering., 

EHS SOFTWARE 
- PET MAE 5169.95 

(Read Ihe rave reviews about th is Disk-oased Macro Assembler 
Text Ed itor.l 
Graphics Drawing Compiler with purchase of MAE. $ 10.00 

APPLE and ATAR I MAE 5 169.95 
Sim ilar leatures as PET MAE . (Free - either 10 diskettes Of 
Mi ni-F lex d iskette fil e case.) 

PET Macro Assembler/Editor and GraphiCS DraWing Compiler. 
Bo th for . . . . . . . . . $ 55.00 

Casse tt e Rabbit fo r 3.0 Rom PET Computers. Higt.-speed cassette 
I/O . Load and save an 8K program from your cassette deck rn 
approximately 30 secon ds versus almost 3 minutes Withou t 
Rabbit. Speci fy memory. $ 19.95 

Rom ve rsion of Rabbi t for 3.0. 4 .0 or 8032. . . $ 49.95 

- TRAP 65 - Use this device to intercept unlmplomented opcodes 
and even expand the 6502's inSHuction set. For pract ically any 
6502 microcomputer. Super Special. . $11 2.50 

- EPROM Board for ATARI Computers. Plugs ,ntO slot A or Band 
can accept 27 16, 2516, 2532, 2732 type EPROMS . Half the 
price that ATARl gets lor theirs $ 19.95 
RIBBONS _ Ribbon Cart ridges fo r S1arwfl tcr, Drablo. etc. 
Mylar . . .$5 .00 ClOth . . $6.00 . 

mailing label and two I Sd stamps fo r free EHS Gazette. 
I for our ca1alog and spec sheets on our oroducts. 

EHS HARDWARE 
- PED ISK (by CGRS) disk drive 5550.00 

For COMMODORE computers. The most cost effective way to 
add a disk. MAE will be available for PEDISK Soon. 

- VIC Color Computer . 

ATARI 400 16K memory. 

- ATAAI BOO 16K memory. 

- EPROM programmer for PET Computers 

5265.00 

5345.00 

$779 .00 

(The Branding Iron) S 75.00 
Includes Hardware and Software for programming 2716 and 2532 
EPA OMS . 

- 2532 EPROM. . . . . . . . . ..... S 18.00 
4K by te EPROM . Use them in PET!APPLE /ATAA IISYM 

- Starwriter 25 cps printe, w i th tra c tor s. CBM " $1690 .00 . 
APPLE " $1645.00 (parallel) , $1700 .00 (RS232) 

- UnIVersal Da1a System Modem direct connect 300 baud QRG/ 
ANS 5169.00 
with auto answer 

- Syrlcom or Memore x 
5-1/4" diskettes. 

- Monl·Flex disk e tte file case 
holds 50 - 5 ·1/4" dl!okettes . . 

51 99.00 

10 for 527 .50 

524 .95 

Ca ll for prices on Zenith and Super Brain Computers and whalever else you need. 

VISA" I I(-t~-JI EASTERN H OUSE SOF TWAR E PHONE ORDERS 
19191924·2889 
19191748·8446 

3239 Linda Dri ve 
Winsto n·Salem, N.C. 27 106 U.S.A. 

(Pl ease add suff ic ient Funds for Postage.) 
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COMPUTE!
Back Issue
Collection

Our back issues, normally $3.00 each
(including shipping and handling) are a

valuable addition to your library.

To celebrate our second birthday,

we're offering the following special to

COMPUTE! readers.

COMPUTER
Birthday Special

JANUARY-JULY, 1981

ALL SEVEN ISSUES $15.00, AND

WEIL PAY SHIPPING

Credit Card Orders Only

Call TOLL FREE 800-345-8112

IN PA CALL 800-662-2444

Please allow three weeks for delivery. Offer

expires December 15,1981. Offer good for these

seven issues only and may not be prorated for

partial orders. Orders accepted subject to

availability. You must include a street address for

shipping. Offer good in Continental U.S. and

Canada only.

Please send me the COMPUTE! BIRTHDAY SPECIAL,

January-July 1981 Issues for $15.00.

NAME

STREET ADDRESS

CITY STATE ZIP

SEND TO: COMPUTE! Birthday Special. P.O. Box 5406,

Greensboro, NC 27403. USA Please enclose check or

money order.

Part One:

Introduction To
Binary Numbers
Charles Brannon

Greensboro, NC
To use machine language, or even to be truly com

puter literate, requires an understanding of binary

numbers. The reason is simplicity — a computer

can only understand two states, whether it is +5 or

-5 volts, yes or no, or on or off. These simple rela

tionships are expressed in a computer's world as

merely a one or a zero. Because such a number has

only two elements, one and zero, it is called binary.

Mathematically, binary numbers are called base

two numbers. We shall attempt to understand the

computer more fully in this mathematical way.

The numbers we commonly use, whether we

call them integers, counting numbers, or real

numbers, are understood to be in base ten. Some

times base ten is called decimal from the Latin word

decent, meaning ten. We can look at any number on

a digit-by-digit basis:

5

1000

I03

3

100

10'

2

10

10'

7

1

10°

So the number 5,327 can be expressed as 5xlOs+

3x10'-+ 2x10'+ 7x10". Remember that any number

raised to the zero power is one, so that we have

5x1000 +3x100 + 2x10 + 7x1 = 5000 + 300 + 20

+ 7, which totals 5,327. It is simply a matter of

multiplying each digit by a power often. For other

number bases, only two things change — the base

itself, and the number of digits used. Let's say we

have 4302, but in basefive. It can be shown as

being equal to 4x53 + 3x5'+ 0x5'+ 2x5" = 4x125

+ 3x25 + 0x5 + 2, which, when totaled, is equal to

581 in base ten. It can be seen that 10 (pronounced

ONE-ZERO) is equal to five. In fact, 10 is always

equal to the base itself. Therefore, 10 in base two

must be equal to two. Hey! There went our first

binary number. In base five, the only digits are

(0,1,2,3,4). The digit 5 is nol present because it is

represented by 10 (remember?). When wejump all

the way down to base two, the only digits we'll have

are zero and one. That's just what a computer

needs. Any number can be converted to decimal in

the same way we did for that base five number.

Let's take the binarv number 1101. It can be ex

pressed as Ix23 + Ix22 + 0x2' + 0x2' + 1x2° = 8 + 4
+ 0+1 = 13. Because we are always multiplying by

either a zero or a one, we really only have to "sum

up" the ones to get the value. For example:

0 0 1 0 1 1 0 I

128 64 32 16 4 2 1
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Introduction To 
Binary Numbers 
Charles Brannon 
Greensboro, NC 
To use machine language, or even to be truly com­
pute r li te rate, requires an understanding of binary 
numbers. The reason is simplicity - a computer 
can only understand two states, whether it is + 5 or 
-5 volts , yes or no, or on or off. These simple rela­
tio nships are expressed in a computer 's world as 
merely a one or a zero . Because such a number has 
only two elements, one and zero, it is called binary. 
Mathematically, binary numbers are called base 
two numbers. We shall a tte mpt to understand the 
computer more fully in this mathe matical way. 

The numbe rs we commonly use, whether we 
call them integers, counting numbers, or real 
numbe rs , a re understood to be in base ten. Some­
times base te n is called decimal from the Latin word 
decem , meaning ten. We can look at a ny number on 
a d igit-by-d igit basis: 

5 3 2 7 
1000 100 10 I 

10' 10' 10' 10' 

So the number 5,327 can be expressed as 5x I0' + 
3x l 0" + 2x I 0' + 7x lOo. Rememberthat any number 
raised to the zero power is one, so that we have 
5xl000 + 3x I00 +2x I0+7xl = 5000 + 300 + 20 
+ 7, which totals 5,327 . It is sim ply a matter of 
multiplying each digit by a power of ten. For other 
number bases, on ly two things change - the base 
itself, and the number of digits used. Let's say we 
have 4302, but in base five. It can be shown as 
being equal to 4x5' + 3x5" + Ox5 ' + 2x5° = 4x 125 
+ 3x25 + Ox5 + 2, which, when tota led , is equa l to 
58 1 in base te n. It can be seen that 10 (pronounced 
ONE-ZERO) is equal to fi ve. In fac t, l Ois always 
equal to the base itself. Therefore, l Oin base two 
must be equal to two. Hey! There went our first 
binary number. In base five, the only digits a re 
(0 , 1,2,3,4). T he digit 5 is not present because it is 
represented by 10 (remember ?) . When we jump all 
the way down to base two, the only digits we'll have 
are ze ro a nd o ne. That's just what a computer 
need s. Any number can be conve rted to decima l in 
the same way we d id for that base five number. 
Let's take the binary number 11 0 I. It can be ex­
pressed as l x23 + lx22 + Ox2 ' + Ox2 ' + I x2° = 8 + 4 
+ 0 + 1 = 13. Because we are always mul tiplying by 
either a zero or a one, we rea ll y onl y have to "sum 
up" the ones to get the value. For example : 

o 0 I 0 I 101 
128 64 32 16 8 4 2 I 
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This would give us 32 + 8 + 4+ 1, or 45. Remember,

we skip the zeros. The numbers at the bottom

could be extended as far left as necessary. Just

multiply the current value by two to get the next

one.

On most microcomputers, the numbers have

only eight digits. Each digit is called a bit, which is

short for Binary diglT. Eight bits together comprise

a byte. Since numbers are stored in "little boxes'1

called memory locations, the memory si/e of your

computer now means something. If you have a

16K computer, that means it has roughly 16,000 of

these boxes. Each box can store one byte. Since any

character (the letter "a" or the number "9") can be

stored as a number from zero to 255 (the highest

number that can fit in eight bits), memory is often

referred to as "characters" of storage. Therefore,

if your computer can display 25 lines of 40 charac

ters for a total of 1000 characters, it would take

1000 bytes to store one screen of information.

You should now be able to convert binary

numbers to decimal. Now we'll work on going the

other way. Basically, the trick is to break the number

down into the powers of two. 61 probably has a 32

in it, but not 64 or 128. If it also has 16, then we

have 32+ 16 = 48. Subtracting 48 from 61 gives us

13. Of the last possibilities (8,4,2,1), we choose

8 + 4+1 = 13. Therefore, we can now total

32+ 16 + 8 + 4+1 to get 61. Now we "fill in" the

bits to form the binary number.

BITS 0 0 1 1110 1

POWERS OF TWO 128 64 32 16 8 4 2 I

We put a one above the powers of two we used,

and a zero above the rest. So now we know that

61,o=00ini0l2.

The previously mentioned method will give

you a feeling for how binary numbers work, but it

is sometimes easier to use the "division method" to

convert a decimal number to binary.

The Division Method

Number Remainder

1. Writedownyournumber. 37

2. Divide it by two. 18

3. Write down the remainder. 1

4. Continue... 9 0

4 I

2 0

5. When you get to one, two 1 0

can go into one zero times,

with a remainder ofone. 0

6. Read the remainders from the bottom up. We have: 100101

7. You can check the number:

0 0 1 0 0 10 1

128 64 32 16 8 4 2

32 + 4+1=37.

This method takes the guessing oul of conversion.

However, the easiest way of all is to use your com

puter to do the conversion. A short program is

included at the end of this article which will convert

a decimal number to binary. Because it is written to

run on any BASIC-speaking computer, you may

want to modify it and add any special features

unique lo your computer.

To reinforce your knowledge, I strongly sug

gest that you do the exercises included at the end

of this article. (Without your computer!) Next

month, we'll get into working with these binary

numbers — adding and subtracting them.

Exercises

1. Convert to decimal:

a) 10101 b) 110011

c) 0111100 d) 11111111

2. Convert to binary

a) 52 b) 234

c) 66 d) 15

3. Extend the chart to 16 bits:

128 64 32 16 8 4 2 1

100 REM TO CONVERT A DECIMAL NUMBER

110 REM TO BINARY

120 REM

130 PRINT "ENTER THE DECIMAL NUMBER:"

140 INPUT D

150 FOR 1=7 TO 0 STEP -1

160 P=2tl

170 IF INT(D/P)=1 THEN PRINT "1"; : D=D-P: GOTO 190

180 PRINT "0";

190 NEXT I

200 PRINT

210 END ©

TELECOMMUNICATIONS

PACKAGE FOR THE

APPLE II™ FOR

UNDER $300!

Package

includes

MICROCONNECTION™

with autodial/autoanswer module,

stand-alone serial communica

tions card with serial printer port

and a terminal program. For more

information, write or phone:

the micropenpheral corporation

2643A- 151st PI. N.E.

Redmond, WA 98052

(206)881-7544
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o the r way. Basica ll y, the trick is to break the numbe r 
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B ITS 0 0 I I I 0 
POWERS OF TWO 128 64 32 16 8 4 2 

We p u t a o ne above th e powers o f twO we used , 
and a ze ro above the rest. So now we kn ow that 
6 1]1) = 001 11 10 1". 

The previo usly mentio ned meth od will g ive 
you a feeling fo r how bina ry numbe rs wo rk , but it 
is sometimes easie r Lo use the "di visio n method " to 
con vert a decimal numbe r to binary. 

T he Divis io n Meth od 
N umber Re m a ind e r 

\. Write d o wn yo u r numbe r . 37 

2 . Divide it by two. 18 

3. Write down th e re m a inde r . 

4. Con tinue ... 9 0 

4 I 

2 0 

5. Wh e n you ge t to one, two 0 

can go in to one zero times, 

with a re mainde r or o n e. 0 

6 . Read the re mainders fro m the bo tto m up. W e have: 10010 1 

7. Yo u can c heck the number: 

00 1 00 1 01 

128 64 3 2 16 8 4 2 

32+4 + I =37. 

T h is m e Li lod takes t h e g uess ing o llt or COil vers io n. 
I-I owevcr , t h c c;ISiCSI way or a ll is 10 (l se yo u r com­
puter Lo d o th e cOll ve r sio ll . ;\ sh o r L progra m is 
included aLLhe end ofL h is a rti cle which will CO Il \ 'crl 

a decimal number to binary. Beca use it is wrille n Lo 
run o n a ny BAS IC-spea kin g compute r , you may 
wa nt to modify it a nd add a ny specia l fea tu res 
unique to your compu te r . 

To reinfo rce yo ur kn owled ge, I st rong ly sug­
gest th at yo u do the exe rcises included at the end 
o f th is a rticle. (Witho ut yo ur comp ute r !) Ne xt 
mo nth , we' ll gel into wo rking with these bina ry 
n umbe rs - add ing and subtracting the m. 
Exerc ises 

t. Co nve rt to dec imal : 
a) 10 101 b) 1100 11 

c) 0 111100 d) 1111 1111 

2. Co n vert to binary 
a) 52 b) 234 

c) 66 d ) 15 

3. Extend the c hari 10 16 bils: 
_______ 128 64 32 16 8 4 2 I 

100 RHI TO CONVERT A DEC m~L NUMBER 
110 RHI TO BI NARY 
120 REM 
130 PRINT "ENTER THE DEC I MA L NU~IBER:" 
140 I NPUT D 
150 FO R 1=7 TO 0 STEP - I 
160 P=2 t l 
170 I F INT(DjP)= 1 THEN PRI NT "I " ; D=D- P : GOTO 190 
18.0 PRI NT "0"; 
190 NEXT I 
200 PR INT 
2 10 END 

TELECOMMUNICATIONS 
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M IGROGON N EGTIONTM 
with autodial/autoanswer module, 
stand-alone serial communica­
tions card with serial printer port 
and a terminal program. For more 
information, write or phone: 

2643A· 151 5t PI. N.E. 
Red mo nd , WA 98052 

(206) 881 ·7544 -VISA 
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Editor's Note: In Februaiy ofthis year we ran thefollowing

Reader's Feedback plea:

I am a high school science teacher. I am a

novice Apple Computer programmer. I would

appreciate COMPUTE! articles designed to

enhance the programming ability of novice

Apple programmers... In-depth articles of

Apple POKEing, PEEKing, and CALLS would

be very helpful....

In respotise, we received thefollowingfrom Gary who

Kathleen and I had the pleasure of meeting at this year's

West Coast Computer Faire. Gaiy, 11, gave us permission

to run the response as an article. We think it's an excellent

piecefor beginners. — RCL

An Apple

Primer
Gary Lin

Son Jose, CA

Having trouble with PEEK'S, POKE'S, and CALLs?

Here's a rough explanation:

1. Imagine the memory of an Apple is divided up

to a bunch of boxes.

/TyS AN APPLE -p

The Apple stores numbers in those boxes. Each

box can have only one number assigned to it. Each

box has its own personal address.

The Apple, like a mailman,

gets a number and delivers it

to the box. In this example,

Box 29 gets the number 5.

The Apple stores numbers in the boxes of its me

mory. Okay, suppose the Apple sends a 9 to Box

A. Box A holds the number 7.

The Apple takes out

the 7 and throws it

away. Now Box A is

clear.

Then it puts a 9 into

Box A.

In reality, there are no boxes. Instead there are

addresses. Addresses, like boxes, can be assigned a

number. For example, address 2 may hold the

number 15. The Apple's addresses are numbered

in hex, a complicated numbering scheme*. Only

the Apple understands HEX, and humans need to

know the decimal equivalent.

Don't worry about hex, most beginners say,

"What? hex, are you kidding?"

*Base 16
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Okay, each address holds a number. If the Apple

didn't assign a number to an address, the address

automatically holds a 0.

Suppose you type, in BASIC, "COW":

^—— The Apple does a

COW □
long process and

sticks "COW" into

its memory. It

converts "COW"

(or whatever you

type in) into little

numbers and as

signs the numbers

to some address. Somewhere, in an address,

is "COW."

Well, you can do it a different way!

Introducing the

amazingly, one and

only.

Suppose ten is stored someplace, maybe address A.

We want to know what is in address A. So we type

"PEEK (100)" {100 is the ad

dress for A). The computer

figures out what 100 is in hex

and goes to that address and

picks out the number stored

there.

It runs back and converts the number to decimal.

To show what is at 100, we PRINT PEEK (100)

and it'll print it.

PRINT PEEK (A)

need to show

the number at

address.

A is the address where you want to know what's

there.

PPINTPEEK (22)

6

PRINT X

You can assign to a

variable (another

address, actually) the

number which is at

location 22 (decimal).

Okay, POKE is a command that tells the computer

to stick a number into an address.

POKE 135,6 D

Let's type in POKE

135,6. Here's what

the computer does: It

converts 6 into hex

and runs over to the

address. Then 6 is

placed in.

POKE A, B

A is the address (decimal) where you're going to

stick a number. B is the number. Try it yourself!

You tell me. What do I do with some number

in some address. Here's the next biggie:

o

The last, but not least:

No, the Apple doesn't

call them, but

/

c

/ it goes to an ad

dress, where some

thing lies, (usually

a program) and

starts RUNning itself.

72 
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(or whatever you 
type in) into little 
numbers and as­
signs the numbers 

to some address. Somewhere , in an address, 
is "COW." 

Well , you can do it a diffe rent way! 

The Secret 
l?§~ I ntroducing the 

amazingly, one and 
only, 

G 
o 

Okay, POKE is a command that te ll s the computer 
to stick a num ber into an address. 

Let's type in POKE 
135,6. Here's what 
the computer does: It 
converts 6 into hex 
and runs over to the 
address . Then 6 is 
placed in . 

POKEA,B 

POKE 135)6 0 

A is the address (decimal) where you're going to 
stick a numbC!'. B is the number. Try it yo urself! 

You tell me. What do I do with some number 
in some address. Here's the next biggie: 
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Suppose ten is sto red some place , maybe address A. 
We want to know what is in address A. SO we type 

"PEEK (1 00)" (100 is the ad­
dress for A). The computer 
figures out what 100 is in hex 
and goes to that add ress and 
picks out the number stored 

A the re. 

It runs back and conve rts the number to decimal. 
T o show whatis at 100,we PRI T PEEK( IOO) 
and it'll print it. 

PRINT PEEK (A) 

need to show 
the number at 
address. 

A is the address where you want to kn ow what's 
there. 

PI2INT PEEK (12) 
6 
x= PE£K (22) 
PRINT X 

6 

The last, but not least: 

No, the Apple doesn't 
call them, but 

You can assign to a 
va riable (another 
add ,'ess, actually) the 
number which is at 
location 22 (decimal). 

it goes to an ad­
d ress, where some­
th ing lies, (usuall y 

a program) and 
slan s RUNning itself. 
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NEW ROM BOARD FOR THE APPLE II*

$125.00 WITH UTILITY ROM.

With Andromeda's new ROM Board, you can plug many

useful utility programs into your Apple H. Because ROM

memory never forgets, you can access these utilities

instantly without having to load them from disk.

The ROM Board comes with the utility ROM. which

gives you five powerful options to apply to your

Applesoft' programs. With the Utility ROM, you can do

automatic line numbering, control a program list with a

page mode, restore a crashed Applesoft* program in

memory, alphabetize a disk catalogue and create a disk

without DOS, giving you an extra 8K on your disk. Any of

Soft Control Systems' other ROMS can be used, such as

the Dual DOS in ROM, and'Your'ple ROM.
You can install 2K PROMS. 4K PROMS, or even 2K

RAM chips in each of the two memory sockets. So you

can even have the Read - Write capability of RAM to

develop PROM Programs yourself, or just have ^n extra

2K RAM for your machine - Language programs. Two

2732 PROMS allow a total of 8K of memory on the Board.

Now with One Year Warranty.

Don't forget the Andromeda 16K RAM

Expansion Board $195.00

n

CDMPUTER

DATA

SERVICES

INCORPORATED

P.O Box 19144

Greensboro, NC. 27410

919 852-1482

P.O. Box 696

Amherst, NH. 03031

603 673-7375

'Apple II .ind Applesoft

NEW ROM BOARD FOR THE APPLE 11* 
$125.00 WITH UTILITY ROM. 

With Andromeda's new ROM Board. you can plug many 
useFul urrll ty programs Into your Apple II . Because ROM 
memory never Forgets. you cail access these utilities 
Instantly Without having to load them From disk. 

Tile ROM Board comes wrth the utility ROM. which 
gives you Five powerFul options to apply to your 
ApplesoFt ' programs. With the Utility ROM. you can do 
automatic line numbering. control a program list Wltll a 
page mode. restore a crashed ApplesoFt . program In 
memory. alphabetize a disk ca talogue and create a (ilsk 
Withou t DOS. giving you an extra 8K on your diSk. Any oF 
SoFt Control Systems' o ther ROMS can be used. such as 
the Dual DOS In ROM. and'Your'ple ROM. 

You can Install 2K PROMS. 4K PROMS. or even 2K 
RAM chips In each of tile two memory sockets. So you 
can even have tile Read· Write capability of RAM to 
develop PROM Programs yourselF. or Just have an extra 
2K RAM For your machine· Language programs. Two 
27 32 PROMS allow a total o f 8K of memolY on the Board. 

Now with One Year Warranty. 

Don 't forget the Andromeda 16K RAM 
Expansion Board $195.00 
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COMPUTER 
OATA 

SERVICES 

INCORPORATED 
P.O . Box 19144 
Greensboro, NC. 27410 
91 9852·14B2 

P.O . Box 696 
Amherst, NH. 03031 
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You say, "that's nice, but what's so big about it?"

of

PEEKs, POKEs. and CALLs

Certain addresses in the Apple do nice things,

depending on what's stored there.

Like POKE 50,127 (Type it in!)

The computer sees 127 is in location 50 and

the built-in command tells it to do something.

What it does depends on the value stored. Try

POKE 50,63 and POKE 50,255. You sec, address

50 tells the computer to do something. PEEK does

the same, but PEEK doesn't stick a value in — it

just activates whatever is at that location.

Like PEEK (-16336)

(Listen carefully!)

click!

CALLs also do stuff like CALL -936 clears the

screen. CALL-151 enters Monitor. There are

hundreds of POKEs, PEEKs, and CALLs that do

special things. That's why people love them.

To llnd out more, look in these hooks:

and

1 hope this helps you understand it better, although

it's not much of a primer. If you have any questions

write me:

Gary Lin

1598 Lock Lomond

San Jose, CA 95129 ®

Page Flipper:
Five Hires And

Four Lores Pages For

The Apple
Richard Cornelius

Department of Chemistry

Wichita State University

Five high resolution pages? Four pages of text or

low resolution? The facility to copy, overlay or

xcopy from one page to another? Yes, all of these

and more are available on the (48K) Apple II Plus,

and here is the program, PAGE FLIPPER, which

demonstrates their use.

Simple arithmetic tells us that space is available

on the 48K Apple for more than two high resolution

pages. Each hires page occupies 8K (8192 bytes) of

memory. Let's digress for a moment to see why

that much space is required. The resolution on the

Apple is 280 dots across by 192 dots high, which

means that the Apple must store information

regarding 53760 dots. Each dot is controlled by

one bit, so we need 53760 -^ 8 = 6720 bytes to record

all of the on/off information for all of the dots on

the screen. In addition, we need to record infor

mation about the color of the dot.

On the Apple screen, the colors in a horizontal

series of seven dots are controlled by a single color

control bit. If the color bit is off, then the colors in

the seven dots can be any of those given by

HCOLOR values of 0 to 3, depending upon the

locations of the dots. When HCOLORs 4 lo 7 are

selected, the color bit is on. The on/off control bits

for the seven dots plus the color bit make up one

byte. Since each byte controls only seven dots, we

need 53760 -r 7 = 7680 bytes. Some space in the 8K

reserved for each page is not used, but there is

simply no way to store all of the necessary informa

tion in, say, 6K. Even the space on each hires page

that is not used to store graphics information cannot

readily be used for other purposes because it is

fragmented. After every set of 120 bytes that is

used for information storage, there follows a set of

eight bytes that is not used. Thus 512 bytes of

unused space on each high resolulion memory

page is divided into 64 pieces of eight bytes each.

If we use 8K of memory to store the informa

tion on a single hires page, then an Apple with 48K

could store enough information for si\ pages.

Since we need to leave some room for a program,

we must limit ourselves lo five pages. Hires page

one is located beginning at 8K and continuing up

to 16K, and hires page two occupies memory from

16K to 24K. These two pages are the ones that are
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You say, ''lhat's nice, but what's so big about it?" 

PEEKs, POKEs, and CALLs 

Certain addresses in the Apple do nice things, 
depending on what's stored there. 

Like POKE 50,127 (T ype it in !) 
The compute r sees 127 is in location 50 and 

the built-in command tells it to do something. 
What it does depends on the va lue stored. Try 
POKE 50,63 and POK E 50,255 . You see , address 
50 tells the computer to do something. PEEK does 
the same, but PEEK doesn't stick a value in - it 
just activates whatever is at that loca ti o ll . 

Like PEEK (- 16336) 
(Listen carefu lly!) 

CLICK! 

~f7-Jj 

CALLs also do stuff like CA LL -936 clears the 
screen. CALL - I 51 ente rs l'v[onitor. There are 
hundreds o f POKEs, PEEKs, and CA LLs that do 
special things. That's why peoplc love thcm. 

To find o ut mo re, look in thcse books: 

InffBer 
Basic 

Tu/:orial 

I hope this helps you understand it beller, a lthough 
it's not much o f a prime r. I f you ha\'c an y questi o ns 
write me: 

Gary Lin 
1598 Lock Lomond 
San.J osc, CA 95 I 29 

Page Flipper: 
Five Hires And 
Four Lores Pages For 
The Apple 
Ric hard Cornelius 
Department of Chemistry 
Wichita State University 

Five high resolution pages) Four pages of text or 
low resolution) The facility to copy, overlay or 
xcopy from one page to another? Yes , all of these 
and more a re available on the (48 K) Apple II Plus , 
and he re is the program, PAGE FLIPPER, which 
demonstrates their use. 

Simple arithmetic tells us that space is available 
on the 48 K Apple for more than two high resolution 
pages. Each hires page occupies 8K (8 192 bytes) of 
memory. Let's digress for a moment to see why 
that much space is required . T he resolu tion on the 
Apple is 280 dots across by 192 dots high , which 
means that the Apple must store in formation 
regarding 53760 dots. Each dot is controlled by 
one bit, so we need 53760 -;- 8 = 6720 bytes to record 
all of the on/off information for all o f the dots on 
the screen. In addition, we need to record infor­
mati on about the colo r of the doL. 

On the Apple screen, the colors in a ho rizontal 
se ries of seven dots are controlled by a single color 
control bit. I f the color bit is off, then the colors in 
the seven dots can be any of those given by 
HCOLOR values of 0 to 3, depending upon the 
locations of the dots. When HCOLORs 4 to 7 are 
selected, the colo r bit is on . The on/off control bits 
for the seven dots plus the color bit make up one 
byte. Since each byte controls onl y seven dots , we 
need 53760 -;- 7 = 7680 bytes . Some space ill the 8 K 
reserved for each page is nOl used, but there is 
simply no way to store all of the necessa ry in forma­
tion in , say, 6K. Even the space on each I;ires page 
that is n OLlIsed to sto re gra phics info rmat io n ca nn OL 
read il y be used fo r othe r purposes because it is 
fragm ented. After ever y set o f 120 bytes that is 
used for information storage, the re follows a se t of 
eight bytes that is not used. Thus 5 I 2 bytes of 
unused space on each high resolu tion memo ry 
page is divided into 64 pieces of eight bytes each. 

I f we use 8K of memory to sto re the in fo rma­
tio n on a single hires page, then an Apple with 48K 
could store enough in fo rmation for six pages. 
Since we need LO leave some room for a program , 
we must limit ourselves LO fi ve pages . Hires page 
one is located beginning at 8 K and continuin g up 
LO 16K, and hires page two occupies memory from 
16K to 24K. These I WO pages are the ones that a re 



November, 1981. Issue 18 COMPUTE! 75

readily accessible through the Applesoft commands

HGR and HGR2. Pages three, four, and five can

be defined to begin at 24, 32, and 40K.

The area in memory to which the HPLOT and

DRAW commands write is controlled by a POKE

to position 230. POKEing a 32 specifies page one,

64 says page two, and 96, 128, and 160 are used to

direct writing to pages three, four, and five. To see

that this works, first scroll to the bottom of the

Apple screen and then enter the HGR command.

Now tell the computer HCOLOR= 1 and HPLOT

0,0 to 279, 191 to put a line on the screen. Next

POKE 230,64 to direct plotting to hires page two.

set HCOLOR=2 and PLOT 279.0 to 0,191. No

line appears on the screen because you are viewing

page one and the plotting appeared on page two.

If you POKE -16299,0 you will switch the Apple to

display page two and presto, you see the second

line that you plotted.

The Flipper

Unfortunately, we cannot so simply switch to see

the other hires pages. Instead we must actually

move the information on these pages down to page

one or two so that it can be displayed. To accomplish

this, we use a short machine language program for

speed. This machine language routine is given in

Program 1. You don't need to understand any

machine language in order to use this little program

because it is entered into memory by POKE state

ments in PAGE FLIPPER, it is executed by a GALL

768, and its function is controlled by POKE state

ments. Depending upon the POKEd values the

routine can a) erase a page, b) copy information

from one page to another, discarding the informa

tion originally on the destination page, c) overlay a

page onto a different one SO that the images from

the two pages are superimposed, or d) "xcopy" the

contents of one page onto another. "Xcopy" is

most easily described as being analogous to the

XDRAW routine which handles shapes in Apple

soft. If you XDRAW a shape on top of some existing

image, you get a composite of both the first image

and the shape. If you XDRAW again, the shape

disappears and you are left with only the original

image. In PAGE FLIPPER, if you "xcopy" the

contents of one page onto another and then xcopy

it again, you are left with the original image also.

For those interested in the machine language,

"xcopy" uses an exclusive or (EOR) while overlay

uses an inclusive or (ORA).

PAGE FLIPPER can also manipulate the pages

of memory which store text or low resolution (lores)

graphics, just as the Apple has two hires pages, it

also has two textVlores pages which begin at 1K and

2K. Much less information is required to store the

letters that appear on the screen than is needed to

store a screenful of hires graphics, so each text/hires

page occupies only IK of memory. Since the text

screen offers 40 characters across and 24 down.

there are 960 "boxes" where characters can be

displayed. The contents of each little box is con

trolled by one byte of memory, so 960 bytes are all

that is needed.

As is the case for the hires screens, the unused

memory within the 1 K allocated for a text/lores

page is fragmented into many 8-byte pieces. The

image on the lores screen corresponds to the same

information as the text screen, but the image dis

played is different when the Apple is in lores mode.

Each byte which specifies a character on the text

screen determines the colors (COLOR 0 to 15) of

two blocks on the lores screen which occupy the

same screen location as the corresponding charac

ter. Four bits (a nibble) determine the color of the

upper block, and four bits determine the color of

the lower block. In PAGE FLIPPER page three of

text/lores is at 3K and page four is at 4K. Page four

is used only to save the instructions. A schematic

map of memory usage in the program is given in

Figure 1. When the machine language routine is

used to move any of the text/lores pages, it has less

to move than when it operates on any of the hires

pages, so another POKE statement is used to specify

the size of the page that is being moved.

In addition to the POKEs used to adapt the

machine language routine to different purposes,

POKE statements are also used to control the dis

play mode of the Apple. These POKEs are outlined

in the Apple manuals. All of the POKE positions

used in PAGE FLIPPER are listed in Table 1.

Easily Moved Pages

Now that the memory layout and details have been

explained, let's look at the PAGE FLIPPER pro

gram itself. The first thing to notice is that the

program is divided into two parts. The initial part

completes a few tasks and then loads the second

part. This division is necessary for two reasons.

One reason is that the division leaves that part of

the program which does most of the work (the

second part) small enough that room is left for

three pages of text/lores memory plus a fourth

page for the directions. The other, more critical,

reason is that the first program POKEs certain

values into the correct positions so that the second

program loads above text/lores page four. Normally

an Applesoft program loads starting at 2K, but we

want to be able to copy images into that area without

overwriting our program.

The first executable statements in the initial

part of the program POKE into memory the ma

chine language transfer routine so that it will lie

there when it is needed. Beginning in line 2000,

the instructions are printed, but they are printed

on text page one while hires graphics page two is

displayed so the user doesn't see them yet. In line

2190, these instructions are moved into the memory

area for hires page one for safekeeping while the

second half of the program is loaded later. After
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readil y accessible through the Applesoft commands 
HGR and HGR2. Pages three , four , and five can 
be defined to begin at 24, 32, and 40K. 

The area in memory to which the H PLOT and 
DRA W commands write is controlled by a POKE 
to position 230. POKEing a 32 specifies page one, 
64 says page two, and 96, 128, and 160 are used to 
direct writing to pages three, four, and fi ve. To see 
that this works, first scroll to the bottom of the 
Apple sc recn and then enter the HGR command . 
Now tell the computer HCOLOR = I and HPLOT 
0,0 to 279, 191 to put a line on the sc reen. Next 
POK E 230,64 to direct plotting to hires page two, 
se t HCOLOR=2 and PLOT 279,0 to 0,191. No 
line appears o n the screen because you are view ing 
page one and the plotting appeared o n page two. 
IfyoLi PO KE - 16299,0 you will sw itch the Applc to 
di splay page two and presto, you see the second 
linc that you plotted . 

The Flipper 
Unfortunately, we cannOl so simpl y sw itch to see 
the other hires pages. I nstead we must actually 
move the in lo rmatio n on these pages down to page 
one or two so that it can be displayed. To accomplish 
this , we usc a short machine language program for 
specd. T his machinc language routine is given in 
Program I. You do n't need to understand any 
machine language in order to use this littl c program 
because it is entered into memory by POKE state­
ments in PAGE FLIPPER, it is executed by a CA LL 
768, and its function is contro lled by POKE state­
ments. Depending upon the POKEd values the 
routine can a) e rase a page, b) copy information 
from one page to another, discarding the informa­
ti on originall y on the destinatio n page, c) overlay a 
page onto a different one so that the images fro m 
the two pages are superimposed, or d) "xcopy" the 
contents of one page onto another. "Xcopy" is 
most eas il y described as being analogous to the 
XDRA W routinc wh ich handles shapes in Apple­
soft. I f you XDRA IN a shape on top of some ex isting 
image, you get a compos itc of both the first image 
and the shape. I f yo u XDRA W again , the shape 
disappea rs and you are left with only the o riginal 
image. In PAGE FLIPPER, if yo u "xcopy" the 
contents o f one page Onto another and then xcopy 
it again , yo u are left with the original image a lso. 
For those inte rested in the machine language, 
"xcopy" uses an exclusive or (EOR) while overlay 
uses an inclusive or (O RA). 

PAGE FLI PPER ca n also manipulate the pages 
of memory which store text or low resolution (l ores) 
graphics . Just as the Apple has two hires pages, it 
also has two texVlores pages which begin at I K and 
2K. Much less informatio n is required to store the 
lette rs that appear on the screen than is needed to 
store a screen ful of hi res graph ics, so each texVhires 
page occupies only I K o f memory. Since the tcxt 
screen offers 40 cha racters across and 24 down , 

there are 960 "boxes" where characte rs can be 
displayed. The contents of each little box is con­
trolled by o ne byte of memory, so 960 bytes are all 
that is needed. 

As is the case fo r the hires screens, the unused 
memory within the I K allocated for a texVlores 
page is fragmented in to many 8-byte pieces. The 
image on the lores sc reen corresponds to the same 
information as the text screen, butthe image dis­
played is different when thc Apple is in lo res mode. 
Each bytc which specilics a characte r on the tex t 
sc reen dete rmines the colors (COLOR 0 to 15) of 
two blocks on the lores screen which occupy the 
same screen location as the corresponding charac­
ter. Four bits (a nibble) determine the color o f the 
upper block, and four bits determine the color of 
the lower block. In PAGE FLIPPER page three o f 
texVlores is at 3K and page four is at 4 K. Page four 
is used only to save the instructions. A schematic 
map of memor y usage in the program is given in 
Figure I. When the machine language routine is 
used to move any of the tcxVlores pages, it has less 
to move than when it ope rates on any of the hires 
pages, so another POKE statement is used to specify 
the size of the page that is being moved. 

In addition to the POKEs used to adapt the 
machine language ro utine to diffCrent purposes, 
POKE statements are also used to control the dis­
play mode of the Apple. These POKEs are ou tlined 
in the Apple manuals. All of the POKE positions 
used in PAGE FLIPPER are listed in Table I. 

Easily Moved Pages 
Now that the memo ry layo ut and detai ls have been 
explained, let's look at the PAGE FLIPPER pro­
gram itself. The first thing to notice is that the 
program is divided in to two parts. T he initial pa rt 
completes a few tas ks and then loads the second 
part. This division is necessary for two reasons. 
One reason is that the division leaves that part of 
the program which does most o f the work (the 
second part) small enough that room is left for 
three pages oftexVlo res memory plus a fou rth 
page for the directi ons. The othe r, more critica l, 
reason is that the first program POKEs ce rtain 
va lues into the correct positions so that the second 
program loads above texVlores page four . orma ll y 
an Applcsoft program loads sta rting at 2K, but we 
want LObe able to copy images into that area without 
overwnung our program. 

The first executable sta tements in the initial 
pa rt o f the program POK E in to memory the ma­
chine language transfer rout ine so that it wi ll be 
the re when it is needed. Beginning in line 2000, 
the instructions are printed , bUlthey are printed 
o n tex t page one whi le hires graphics page two is 
displayed so the use r doesn't see thcm yet. I n line 
2 190, these instructions are moved into the memory 
area for hires pagc onc for safckeeping while the 
second half of thc progra m is loaded late r. Afte r 
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Table I. POKE Positions and Functions

Positions

103,104

230

768 to 804

773

781

785

790,791

5120,5121,5122

-16297

-16298

-16299

-16300

-16301

-16302

-16303

-16304

Values to

be POKEd

1,20

32,64,96,128, or

160

values in state

ment number 1040

32 x hires page

no. or 4 x lores

page no.

32 x hires page

no.or4xlores

page no.

32 for hires, 4 for

text/lores

169,0

177,6

17,8

81,8

0,0,0

0

0

0

0

0

0

0

0

Function

sets spot for beginning of pro

gram to above text/lores page 4

makes HPLOT write on hires

pagel,2,3,4,or5

puts machine language transfer

routine into memory

determines page from which

image will be taken

determines page to which

image will be written

sets size ofpage to be

transferred

erase page [LDA #$00]

copy a page [LDA ($06),Yj

overlay [ORA <$08),Y]

xcopyiEOR($08),Y]
allows execution of program

loaded above text/lores page 4

display hires if in graphics

mode

display lores if in graphics

mode

display page I (hires or text/

lores)

display page 2 (hires or text/

lores)

mix text and graphics if in

graphics mode

full screen graphics if in

graphics mode

text mode

graphics mode

Figure 1. Schematic RAM Memory Map

48K

40K

32K

24K

16K

8K

5K

4K

3K

2K

IK

/ ^

Hires page 5

Hires page 4

Hires page 3

Hires page 2

Hires page 1

Program PAGE FLIPPER

Text/lores page 4; instructions

Text/lores page 3

Text/lores page 2

Text/lores page 1

Reserved by computer

this information is moved, text page one is cleared

and the introductory screen image is printed. The

next to last action in the initial part is moving the

pointers which specify where Applesoft programs

begin so that when the last statement runs the

second part of the program, it will load above text/

lores page four.

For convenience in reference, the statements

in the second part of the program are numbered

higher than those in the first part, but this num

bering scheme is not required for its operation. As

part of the initialization routine, HIMEM is set to

8192 in order to prevent string variables from

being written onto one of the hires pages. The

commands IN#0 and PR#0 disconnect DOS so

that DOS can be erased by using the machine lan

guage transfer routine. Until DOS is disabled hires

pages four and five cannot be used. The remainder

of the initialization routine plots random lines on

the hires pages two through five in different colors,

copies the instructions from hires page one to text

page one, and then clears and plots random lines

on hires page one.

When the program reaches the input routines,

we can see the power of being able to readily move

pages in memory. The directions that are displayed

on the screen are given in Figure 3 except thai the

inverse characters on the screen are represented

only by underlines in the figure. All of the input is

controlled by GET statements so that the user

never needs to hit return. At any time, an "1" will

move the instructions to text page one and display

[hem. A "T" puts the display into text mode, "L"

gives lores graphics, and an "H" changes to hires

graphics. The commands "M" and "F" specify

mixed and full screen graphics. "Q" is used to quit

the program. The "Q" reboots DOS which was

cleared to make room for hires pages four and

five. The command "D" followed by a one or two

shows page one or two which may be text, lores, or

hires depending on which keys have been pressed

previously. An "E" followed by a number can erase

any one of the hires pages 1-5 or text/lores pages 1-

3 depending upon the current mode of display
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Table I. POKE Positions and Functions 

Values to 
Positions be POKEd Function 

103, 104 1,20 sets spot for beginning of pro-
gram to above text/lores page 4 

230 32,64,96, 128, or makes HPLOT write on hires 
160 page 1, 2 , 3 , 4 , or5 

768 (0804 values in state· puts machine language transfer 
ment number 1040 routine into memory 

773 32" hires page detennines page from which 
no. or 4 x lores image will be taken 
page no. 

781 32 x hires page determines page to which 
no. or 4 x lores image will be written 
page no. 

785 32 for hires, 4 for sets size of page to be 
lextllol"es transferred 

790,791 169,0 erase page [LDA #$00] 
177,6 copy a page (LOA ($06), Yj 
17,8 oveday lORA ($08),Y) 
81 ,8 xcopy[EOR (S08),Y] 

5120,5121,5 122 0,0,0 allows execution of program 
loaded above textllores page 4 

-16297 0 display hires if in graph ics 
mode 

-16298 0 display lores if in graphics 
mode 

-16299 0 display page 1 (hires or text! 
lores) 

~ 16300 0 display page 2 (hires or text! 
lores) 

-1630 1 0 mix text and graphics if in 
graphics mode 

-16302 0 full sc reen graphics if in 
graphics mode 

- 16303 0 te xt mode 

-1630' 0 graph ics mod e 

this info rmation is moved , text page o ne is clea red 
and the introducto ry sc reen image is printed. T he 
next to last action in the initial pan is moving the 
pointe rs which specify where App lesoft programs 
begin so that whe n the last statement runs the 
second part of the progra m , it wi ll load above text! 
lores page four. 

For conve nie nce in refe rence, the sta tements 
in the second pa rt o f the program are numbe red 
highe r than those in the fir st part, but this num­
bering sche me is not required for its operation. As 
part of the ini tia lization routine, H IMEM is set to 
8 192 in order to prevent strin g va ri ables from 
being written onto one of the hires pages. T he 
commands I N#O a nd PR#O disconnect DOS so 
tha t DOS can be e rased by using the machine lan­
guage transfer routine. Until DOS is disabled hires 
pages fo ur and li ve cannot be used . The remainde r 
of the ini tia lization rou tine plots random lines on 
the hires pages two through live in diffe re nt co lo rs, 
cop ies the instructions from hires page one to tex t 
page one, and then clea rs and plots random lines 

Figure 1. Schematic RAM Memory Map 

4BK 

'" H ires page 5 0 
Q 

40K 
.. . , .... 

Hires page 4 

32K 

Hires page 3 

24K 

Hires page 2 

16K 

Hires page 1 

BK 

Program PAGE FLIPPER 

5K 

4K Text/lores page 4; instructions 

3K Text/lores page 3 

2K Text/lores page 2 

IK Textllores pae-e 1 

Reserved by computer 

on hi res page one. 
\Nhen the program reaches the in put routines, 

we can see the power of be ing ab le to read il y move 
pages in memory. The directions tha t a re d isplayed 
on the screen a re g ive n in Figurc 3 except that.thc 
in ve rse characte rs on the sc reen are re presented 
onl y by underlines in the figure . All of the input is 
controll ed by GET statements so tha t the II ser 
ncvc r needs to hit. return. A t. an y timc, an "1" will 
mo ve the ill structions to tex t pagc o ne and d isplay 
them. A "T' puts the di splay into text mode, " L" 
gives lores graphics, and an " H" changes to hires 
g ra phics. T he commands "M" a nd "F" spec ify 
mixed and full screen g raphics . "Q" is II sed to qllit 
the program. The "Q" reboots DOS which was 
clea red to make room for hi res pages fOllr and 
five . The command "D" fo ll owed by a one o r two 
shows page one o r two which ma y be text. lures. or 
hi res d epending on which keys have beell pressed 
prev io usly. An " E" fo llowed by a numbcr ca ll e rase 
a nyone of the hi res pages 1-5 o r tex t/lo res pages 1-
3 depending lipan the current Illode of disp lay 
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Figure 2. Xcopying with Page Flipper

A) Random lines on page 2.

B) Page 3 xcopied onto page 2.

C) Page 3 xcopied onto page 2 again.

A)

B)

C)

Figure 3. Instruction Page

Options: Instructions

TEXT, LOW — OR HIGH-RES GRAPHICS

MIXED OR FULL SCREEN GRAPHICS

QUIT AND REBOOT

The following commands must be followed by one or

two page numbers (represented by X and Y). Accessible

pages are Hires 1-5 (1-2 for display) and Text/Lores 1-3

(1-2 for display).

DISPLAY X

ERASE X

COPY X ONTO Y

XCOPY X ONTO Y

OVERLAY X ONTO Y

The "Everything" I/O Board

for the Apple JJ & TJ+
OMNI is a multi-function input/output board for the Apple II or

11+ computer. It provides, on a single board, most of the "missing"

features needed to make the Apple a complete computer. With

OMNI your Apple can have: , ^^ )/Q w,[h ^^^g

■ RS232 Level serial I/O [software

driven)

• 24 Hr. Real Time Clock with Alarm

■ 2K EPROM with graphics. I/O

driver, and screen editor firmware

■ 256 Byte PROM supervisory

firmware

■ Six 2K PROM/EPROM expansion

sockets spftware selectable [one

socket used for Eclectic firmware,

5 available for user|

INPUT:

■ Generate full ASCII character set

from keyboard

■ Optional shift key detection

• User-definable "soft" keys with

screen legends

- Integrated text line editor full

cursor movement, insertion/

deletion modes

■ Key legend stickers included

■ Demonstration Diskette with pro

gramming examples and a Soft

Character Editor

OUTPUT:

■ Full 96 character ASCII display

■ Concurrent 64 user-definable

"soft" characters

■ Optional character overstrike and

EOR on background

■ Optional double-width color

characters

■ Character rotation in 90° steps

Never before have so many functions been available on a single board.

OMNI was designed with one major goal in mind, flexibility. The

OMNI system consists of some extremefy simple but very sophisticated

hardware, a large amount of powerful firmware (programs

permanently residing in Read Only Memory chips), and an equally

extensive amount of software [programs residing on diskette that

are loaded into RAM as needed). In addition, OMNI comes with

extensive documentation.

To order TOLL FREE: 1-800- 527-3135

or Order by Mail Below

Eclectic Systems Corporation, P.O. Box 1166, Addlson, TX 75001

Here's my order for OMNI at S268 plus S3 for shipping and handling

jUPS surface, unless specified). 55 overseas.

□ My check is enclosed.

D Please charge my VISA Mastercard

Account U Expires

Name.

Address

City/State.

Signature .

.Zip.
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Figure 2. Xcopying with Page Flipper 

A) 

B) 

C) 

A) Random lines on page 2. 

B) Page 3 xcopied onto page 2. 

C) Page 3 xcopied onto page 2 again. 
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/ 

Figure 3. Instruction Page 

Options: Instructions 
TEXT, !,OW - OR tlIGH-RES GRAPHICS 
MIXED OR fULL SCREEN GRAPHICS 

QUIT AND REBOOT 
The following commands must be followed by one o r 
two page numbers (represented by X and V). Access ible 
pages are Hires 1·5 (1·2 for display) and Text/Lares 1·3 
( 1-2 for display). 

!!ISPLAY X 
~RASEX 

~OPY X ONTOY 
KCOPY X ONTO Y 
QVERLA Y X ONTO Y 

:~~:~board for the Apple II or 
Il+ computer. It provides, on a board, most of the "missing" 
features needed to make the Apple a complete computer. With 
OMNI your Apple can ha\te: 

· Parallel I/O with handshaking 
· RS232 l evel serial I/O [software 

driven) 
· 24 Hr. Real Time Clock with Alarm 
· 2K EPRO M with graphics, I/O 

driver. and screen editor firmware 
· 256 Byte PROM supervisory 

firmware 
· Six 2K PROM/EPROM expansion 

sockets spftware selectable lone 
socket used for Eclectic fi rmware. 
5 available for user) 

INPUT: 
· Generate full ASCII charaa er set 

from keybOard 
· Optjo~I shift key detection 
· User-deflnClble "soft" k~ w ith 

screen legends 
· Integrated text line editor fuU 

cursor movement, insertion! 
dele[Jon modes 

· Key legend stickers included 
· Demonstration Diskene with pro­

gramming examples and a Soft 
CharClcter Editor 

OUTPUT: 
· Full 96 character ASOI display 
· Concurrent 64 user-definable 

"sof(' characters 
· Optional character overstrike and 

EOR on background 
· OptiOOClI double-width color 

characters 
· Character rotation in 900 steps 

Ne\.er before heM:' so maf"o/ functions been a..ailable on a single bOard. 

OMNI w as designed with one major goal in mind, flexibility. The 
OMNI system consist3 of some extremely simple but very sophisticated 
hardw are. a large amount of powerful firmware (programs 
permanemly residing in Read Only Memory chips). and an equaJJy 
extensive amount of software (programs residing on diskene that 
are loaded into RAM as needed). In addition. OMNI comes w ith 
extensive documentation. 

CCLCCi:iC 
)Y)~i:Ii1) 
CORPORATIOM 

To order roll FREE: l-SDO- 527-3135 
or Order by Mall Below 

EclectIc Systems Corporation, P.O . Box 1166, Addison. TX 
Hert"~ ffrj order for O MNI at S268 plus S3 for shipping and handling 

IUPS surface. unless specifiedl. SS Cl'\.'efRa~. 

o My check is enclosed. 
o Please charge my VlSi\ _ _ Mastercard __ 

Account II _____ Expires ___ _ 

Name _________________ __ 

Address ________________ _ 

City/ SL3te ________ Zip _____ _ 

Signature 

.. 

n 
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(hires or texi/Iores). The commands "C", "X", and

'"O" each need to be followed by two numbers. The

first number gives the source page and the second

number the destination page for the transfer

routine.

As an example of what PAGE FLIPPER can

demonstrate, press the following sequence of let

ters, observing what (if anything) happens after

each entry; L, H, D, 2, X, 3, 2, X, 3, 2. This sequence

changes the display first to [ores page one, then the

while random lines of hires page one, and then to

the green random lines of hires page two (Figure

3a). The X command xcopies the violet lines of

hires page three onto two to give a result like in

Figure 8b and then again xcopies three onto two.

The result is exactly the image that was first on

page two. Next try lo xcopy first the green lines of

page two, then the violet lines of page three, the

orange lines of page four, and the blue lines of

page five onto page one: D, 1, X, 2, I, X, 3, 1, X, 4,

1, X, 5, 1. Now that all of these lines are on page

one, xdraw pages two through five onto page one

once again. Color by color, all of the lines disappear

except the white ones that were originally on page

one. Now try your hand with the lores screens in

the same manner. Remember thai al any time you

can press "I" to return to the instruction page.

This program by itself is fun to play with, but

docs not actually accomplish much. The accomp

lishment will come when you make use of the con

cepts pulled together here and put them in your

own programs to improve them. Imagine the

enhanced graphics capabilities thai you will have

with five hires pages. Get to work!

Program 1: Machine Language Transfer Routine

Location Value Operation

3300-

0302-

9304-

0306-

0308—

030H-

030C-

03SE-

0310-

0312-

0314-

0316-

0313-
031H-

031B-

031D-

031F-

0321-

9322-

0324-

R9

35

fl9

35

fl3

35

fl3

'•-• ■j

fl2

fl0

Bl

fly

31

88

D0

E6

E6

Cfi

00

60

80

06

20

67

00

98

20

09

20

00

96

00

03

F7

07

63

F0

LDfi

STfl

LDfl

STfl

LDfl

STfl

LDfl

STfl

LDX

LDV

LDfl

LDfi

STfl

DEV

BHE
INC

INC

DEX

BHE

RTS

#$00

$06

#$20

$07

#$S0

$86

#$20

$03

#$20

#$00

( $SS)

#$00

< $03)

$0314

$07

$09

$0314

Program 2: "Page Flipper"

100 REH *** PflGE FLIPPER **#

110 REM IHITIflL PflRT

139 REH BV DICK CORNELIUS

140 REM CHEMISTRY DEFT.

L50 REM HICHITfl STflTE UNIU.

160 REH WICHITfl, KS 67208

170 REM (316) 639-3120

130 REH POKES USED BV THE MflCHINE LflNGUflGE TRflNSFER ROUTINE:

190 REH 773: SPECIFIES THE "FROM" PflGE

209 REM 32,64,96,123, OR 160 FOR HIRES PflGE 1,2,3,4, OR 5

210 REM 4,8,12, OR 16 FOR TEXT/LORES PflGE 1,2,3, OR 4

220 REM 731: SPECIFIES THE "TO" PflGE (SEE UflLUES flBOUE)

230 REM 785: SIZE OF PflGE: 4-TEXT/LORES, 3-HIRES

240 REH 790: DETERMINES (WITH 731> THE NflTURE OF THE TRflNSFER

250 REH 177-COPV, Sl-XCOPV, 17-OUERLfiV, 169-ERflSE

260 REH 791: 0-ERPSE, S-COPY, S-OUERLflV OR XCOPV

100S REH

**INITIflLI2flTIQH**

1910 REM THE NEXT TWO STflTEHENTS POKE INTO MEMORV THE MflCHINE

1020 REM LflNGUflGE MEMORV TRflNSFER ROUTINE

1030 FOR SPOT = 763 TO 384: REfiD CODE: POKE SPOT,CODE: NEXT

1940 DflTfl 169,0,133,6,169,32,133,7,169,0,133,6,163,64,133,9,162,32,

160,0,177,6,31,3,145,3,136,208,247,230,7,230,3,202,208,249,96

2000 REM

**PRINT INSTRUCTIONS**
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(hires o r textilores). T he comma nds "C", "X", and 
"0 " each need to be fo llowed by two numbers. The 
first nu mber gives the source page a nd the second 
number the d estination page for the transfe r 
rOlltin e. 

lishment wi ll come wh en YO LI make lise of the con­
cepts pulled together here a nd put them ill your 
o wn programs to improve them. Imagin e the 
e nhanced g ,+a phics capabili l.i es that you will ha ve 
with five hires pages. Get to wo rk ! 

As an example o f what PAGE FLIPPER ca n 
demonstrate, press the fo llowing sequence of let.­
ters, observing what (if an ything) ha ppe ns after 
each entry; L, H , D, 2, X, 3, 2, X, 3, 2. This sequence 
changes the d isplay first to lores page one , then the 
white ra ndom lines of hires page one, a nd then to 
the green random lines of hires page twO (Figure 
3a). T he X command xcop ies the violet lines o f 
hires page three onto two to give a result like in 
Figure 3b a nd the n agai n xcopies three onto two. 
T he resu lt is exactl y the image that was lirsl. on 
page two. Nex ttry to xcopy first the green lines of 
page two, then the violet lines o f page three, the 
orange lines of page four , and the bl ue lines of 
page fi ve onto page one : D, I , X, 2, I, X, 3, 1, X, 4, 
I , X, 5, I. Now that all o f these lines a re on page 
one, xdraw pages two through fi ve o nto page one 
once again . Color by color , a ll o f the lines disappear 
except the whi te o nes that were originall y on page 
one . Now try you r hand with the la res screens in 
the same manner. Remember that. at any li me you 
can press " I" La return La the instruction page. 

Program 1: Machine Language Transfer Routine 

Location Value Operation 

This program by itse lf is fun to play with , but 
does not actuall y accomplish much. The accomp-

Program 2: "Page Fl ipper" 

tOO REt·1 *** PAGE FLIPPER *** 
110 REM INITIHL PHRT 

130 RE~1 
14~1 REM 
150 REM 
16~1 RE~1 

170 RE~1 

8Y DICK CORNELIUS 
CHEHISTRY DEPT. 
WICHITA STATE UNIU. 
HICHITR. KS 67208 

( 316) 6:3:3-3120 

~J300-
03~j2-

~f3t14-

~::r306-

030:3-
1330H-
~f3')C-
8313E-
~1310-

03 12-
1,1314-
0316-
IJ31!3-
031A-
'}318-
'331[1-
'}31F-
032 1-
l~f322-
~:)324-

14:3 00 
:35 (:11:; 
H:3 20 
:::5 07 
H~3 00 
.:. .:-
'-"-' 0::: 
R:3 2') 
,- , I::' 
':"-' 09 
H2 20 
H0 00 
81 1)6 

A9 013 
81 0:3 
'::. ':' '-"- ' 
D0 F~ ,. 

EE: 07 
E6 ')8 
CH 
DO FO 
e; ~:::1 

POKES USED BY THE ~1ACH H~E LA~~I3UHI3E TRA~~SFER ROUT H~E: 
773: SPEC I F I ES THE "FF:OH" F'HI3E 

LDH 
STfI 
LDH 
:::TH 
LOH 
STH 
LOH 
:::TH 
Lm,: 
LUT' 
LOA 
LDA 
STH 
DE~' 
E: ~~ E 
H~C 
H~C 

DE>': 
8r~E 
F:T:3 

1:30 F:E~1 

19€1 REM 
2'30 RE~1 
21(1 REt1 
220 REM 
230 REM 
240 REH 
258 F:EH 
260 REf1 

32.64.:36.128. OR 160 FOR HIRES PAGE 1.2.3.4. OR 5 
4.8.12. OR 16 FOR TEXT/ LORES PRGE 1.2.3. OR 4 

7:31: SPECIFIES THE "TO" PAGE ': SEE UHLUES ABOUE ) 
785 : SIZE OF PAGE: 4-TEXVLORES. 8-HIRE~: 
7:30 : DETERHINES': HITH 7:31 ) THE ~~ATURE OF THE TRANSFER 

1 77-COPY. 81 - XCOPY. 1 7-(lI)EF:LH'T', 169-EF:H'3E 
7:31: €l-ERASE, 6-COP',>, :3-0UERLAY OR :':COPY 

** IN IT IALIZHTIO~~** 

1010 REH THE ~~E;~T THO STATEHENTS POKE uno HE~1ORY THE HACHINE 
1020 REH LRNGURGE HEHORY TRHNSFEF: ROUTH~E 
[1)30 FOR SPOT = 768 TO 804: RERD CODE: POKE SPOT .CODE: ~~EXT 
1040 DRTR 169.0.133.6.169,32.133.7.169,0,133,8,169,64.133,9.162.32, 

160,0.177,6,81,8.145,8,136,208.247,230,7,230,9,2132.208,240.96 
2000 F:Et·1 

#$~1 ~1 
$06 
#$2') 
:to? 
#$00 
$f:t8 
#$20 
$08 
#$2.) 
#$0~1 

<$08 )~ 'f 

#$00 
($Cl!3 ) , 'r 

$0314 
$ 1}7 
:*'<)8 

$':.314 
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£010 HIMEM: 3132

2020 HOME : HGR2

2S30 HOME

2040 PRINT "OPTIONS:";

2050 HTflB 10: IHUERSE : PRINT "I",-: HORMflL : PRINT "NSTRUCTIONS"

2069 PRINT : HTflB 10: INUERSE : PRINT nT"J! NORMflL : PRINT "EXTj ";:

INUERSE : PRINT "L";: HORMflL : PRINT "OH- OR ";: INUERSE : PRINT

"H"J: NORMHL : PRINT "I6H-RES GRfiFHICS";

2070 PRINT : HTflB 10: INUERSE : PRINT uHu*i HORMflL : PRINT "IXED OR

";: INUERSE : PRINT "F";: HORMflL : PRINT "ULL SCREEN GRflPHICS"

2030 PRINT : HTflB 10: INUERSE : PRINT "Q";: NORMfiL : PRINT "UXT flHD

REBOOT"

2030 PRINT : PRINT "THE FOLLOWING COHHflNDS MUST BE FOLLOWED"

2160 PRINT "BY ONE OR TWO PflGE NUMBERS (REPRESENTED"
2110 PRINT "BV >i flHD V>. flCCESSIBLE PAGES flRE HIRES"

2120 PRINT "1-5 (1-2 FOR DISPLAY) flHD TEXT/LORES 1-3%
2130 PRINT "<l-2 FOR DISPLAY).

2140 PRINT : HTflB 10: INUERSE : PRINT "D";: NORMflL : PRINT "ISPLflV "

;: INUERSE : PRINT "X": NORMflL

2150 PRINT : HTflB 10: IHUERSE : PRINT "E";: NORMflL : PRINT "RflSE ";:

IHUERSE : PRINT "X": NORMflL

21S0 PRINT : HTflB 10: INUERSE : PRINT "C";: NORMflL : PRINT "OPV "*: INUERS

E : PRINT BXn*l NORMflL : PRINT " ONTO ";: INUERSE : PRINT "V": NORMflL

2170 PRINT : HTflB 10: INUERSE : PRINT "X";: NORMflL : PRINT "COPY "a

IHUERSE : PRINT "X";: HORMflL : PRINT " OHTO ";: INUERSE : PRINT

"Y": NORMflL

£180 PRINT : HTflB 10: INUERSE : PRINT "Ou5i HORMflL : PRINT "UERLflY "

;: INUERSE : PRINT uX"i! NORHfiL : PRINT " ONTO ";: INUERSE : PRIHT

"Y": NORMflL

2130 POKE 773,4: POKE 731,32: POKE 735,4: POKE 790,177: POKE 731,S: CflLL

763: REM MOUES PflGE 1 TO HIRES PAGE 1

360O REM

**PRINT FIRST SCREEN IMAGE**

3010 TEXT : HOME : UTflB 2: HTflB 13:

PRIHT "-PflGE FLIPPER-'

3820 PRIHT : PRINT : PRINT "THIS PRO

GRflM PILLOWS THE EflSV DISPLflV OF"

3030 PRIHT "THE UflRIOUS TEXT flHD

GRflPHICS PflGES flHD"

3040 PRINT'"DEMOHSTRRTES THE 'XPLOT'
UTILITY."

3850 PRINT : PRIHT "WRITTEN BY DICK

CORNELIUS
3060 PRINT " WICHITfl STATE UNIUERSITY"

3970 PRINT "WICHITfl, KS 67208"

3030 PRIHT : PRINT : PRIHT : PRIHT

"PLEftSE WflIT fl FEW SECONDS--."

3090 UTflB 21

4000 REM

**L0AD SECOND HflLF**

POKE 104,20: POKE 103,1: REM MOUES

STORTING POSITION FOR flPPLESOFT

PROGRPMS

4020 POKE 5120,0: POKE 5121,0: POKE

5122,0: REM PUTS ZEROS INTO

STORTING POSITIONS

4030 OS ■ CHR* (13) + CHR* <A>

4640 PRIHT D$"RUH PflGE FLIPPER.FINfiL

PflRT"

••••••••••••••••

Bugs in your Apple?

DDT
Disco-Tech's Disc Drive Timer program

zaps disc drive problems!
COBBECT

130' 00 302 00 30] 00

M..I....I....I.

Analyze disc drive motor speed on a routine basis with

an adjustable realtime speedometer. Accurate to one-

tenth of oner. p.m. out of 300 r.p.m.

Fine-tune disc drive motor speed yourself. All you need

is DDT. two screwdrivers, and five minutes' time.

Engineering Business

Architecture Utilities

Surveying

Diskette & complete manual

Also available for TRS-80 Model 1..

To order or for more information,

write or call

$2995

divilie ui La

iSCCHi
microcomputer

,f "*P products

T.m. a division of

Morton Technologies, Inc.
600 B Street

P.O. Box 11129 • Santa Rosa. CA 95406

707/523-1600

••••••••••••••••
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2010 HIMEM: 8182 
2020 HOME: Ht3R2 
2~"'30 HOME 
2040 PRIm "OPTIONS:", 
2050 HT~B 10: UI')ERSE : PRINT "I",: ~IORM~L : PRUIT "~ISTRUCTImIS" 
2060 PRINT: HTRB 10: INl,lERSE : PRIm "T";: ~IORM~L : PRUIT "E:":r. ";: 

HIUERSE : PRINT "L",: ~IORM~L : PRIm "014- OR ",: INVERSE : PRINT 
"H";: NORMRL : PRINT "IGH-RE~; GR~PHIC::; "; 

2070 PRIm: HT~B Hi: m ')ERSE : PRUIT "M";: NORM~L : PRINT "IXED OR 
" ;: I NIJERSE : PR I NT "F",: NORMRL : PR HIT "ULL SCREEN GRRPH I CS" 

2080 PR HIT: HTHB 10: HIIJERSE : PRIm "0",: ~IOR~l~L : PRINT "UIT ~~ID 

21J:30 
210~) 

2110 
2120 
2130 
2140 

F:EBOOT" 
PRUIT : PRUIT "THE FOLLOHING COMM~~IDS ~lUST BE FOLLOHED" 
PRUIT "BY ONE OR THO PRGE NUMBERS (REPF:ESENTED " 
PRUIT "BY ;,: ~~ID Y) . ~CCESSIBLE P~'3ES ~RE HIRES" 
PRUIT "1-5 ( 1-2 FOR DISPLRY ) R~ID TE:~T/LORES 1-3"; 
PRIm " 0:: 1-2 FOR DI SPL~Y ) . 
PRItH : HTRB 1~]: IN'')ERSE : PRUIT "0 ";: NORM~L 

;: INIJERSE : PF:UIT "~:" : ~IOF: t l RL 
PRINT "I SPL~Y " 

215(' PRIm: HTRB 10: HI'')ERS,E : PRIm "E",: ~jI)RMRL PRUIT "R~SE ";: 
INUERSE : PRI NT "X" : NORMRL 

2 1S() PR HIT : HTHB 10: I W.l ERSE PR HIT "C",: ~IORM~L : PR UIT "OPY ";: UIUERS 
E : PR I NT " ~:";: NORMRL : PR ItH " O~ITO " ;: I N'.,IERSE : PF: HIT "Y": NORM~L 

217(' PR HIT : HT~B 10: HIUERSE : PR HIT ":'< ";: ~IOR~l~L PR HIT "COP'r ";: 
I NUEF:SE : PR ItH " )<";: ~IORMRL : PR HIT " ONTO ";: I N'..JERSE : PF: It,T 

'''r'' : fjl)R~l~L 

2180 PRINT: HT~B 10: INV ERSE: PRINT "0",: NORM~L : PRINT "UERL~Y " 
;: HIUER~;E : PRIm ":'<";: NOF:MRL : PF:INT " ONTO ";: INUERSE : PRINT 
"'r " : ~IORM~L 

21:30 POKE 773.4: PI},:E 7:31.32: POKE 7:35.4: POKE 780.177: POKE 731 .6: CRLL 

79 

7EO;8 : REM MO'')ES PRGE 1 TO HIF:E:; PR(jE 1 ,----------- -----------, 
3000 REM 

**PRIm FIRST :3CREEt'l IM~GE** 

3010 TE:":T: HOME: I')TR8 2: HTRB 13: 
PRINT "'PRGE FLIPPER' 

3020 PRINT: PRUIT : PRINT "THIS PRO 
t3R~H ~LLOHS THE E~W DISPUl'1' OF" 

3030 PRINT "THE URRIOUS TE:~T RND 
GR~PHICS PRI3ES R~m " 

313413 PRINT ' "DEMONSTRRTES THE ' :~PLOT ' 
UTILIW. " 

3050 PRINT: PRINT "HRITTEN BY DICK 
CORNELIUS 

3060 PRINT" HICHITR STRTE U~IIUERSIT'r" 
3070 PR I NT " HI CH ITR. KS 672('8" 
3080 PRHIT: PRINT : PRHIT : PRINT 

"PLERSE ~IRIT R FEH SECO~IDS •• • " 
3080 UTRB 21 
4000 REM 

41)10 POKE 1134.213: POKE 1133 .1: REM MO'JES 
STARTHIG POSITIO~I FOR RPPLESOFT 
PROGF:R~l~; 

40213 POKE 51213.0: POKE 5121.13: POKE 
5122.0: REM PUTS ZEROS INTO 
ST~RfINt3 POSI TIONS 

403001 = CHRS ( 13 ) + CHRI ( 4 ) 
4040 PRINT D$"RUN PRGE FLIPPER. FINRL 

PRRT" 

**************** 
Bugs in your Apple? 

DDT 
Disco-Tech 's Disc Drive Timer program 

zaps disc drive problems! 
COA~[CI 

Slaw )00 rUT 

.'j'"; I I ;r; I ;T; I I I I. I I :r; I lilT; .. Iurlg 
~ _______ I ---- 0 

Analyze disc dri ve motor speed on a ro utine basis u.,hh 
a n adjus table rea l-tim e speedo meter _ Accurate to one ­
tenth of one r .p. m . ou t of 300 r .p.m . 
Fine-tune disc drive mal a r speed yourself. All you need 
is DDT. two screwdrive rs . and five minutes' time . 

C.w.,." ... r~ • .J~",.,.d,JIJ'1 "'_ 

Dis lH! tlC & complctc rn'l1lual 

Engineering Busin ess 
Archit ecture Utilities 
Surveying 

Also available for TRS-80 Modell., 

To o rder or for more inform at ion. 

d i sca· 0 ' ,all 

~ 
n microcomputer ec ~r~~~;i~n of T ,M, 

Morton Technologies, Inc . 
600 B Street 

P.O. Box 11129 • Sa nta Rosa . CA 95406 
707 / 523-1600 

**************** 
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5009 REM ***Pfl8E FLIPPER***

5016 REM FINAL PART

5026 REM UPDRTED 6/22/31

5830 REM BV DICK CORNELIUS

■5049 REM CHEHI3TRV DEPT.

5050 REM WICHITA STATE UNI'J.

5060 REM HICHITfl, KS 67208

507Q REM <316> 689-3126

6800 REM

**INITIRLIZATION**

B010 HIMEM: 3192: REM KEEPS PLL UARIABLE3 STORED BELOW HIRES PPGE 1

6020 BELL* = CHR* C7>;M00£* = "T.-L"

6030 IH# 0: REM THESE TWO COMMANDS

6040 PR# 0: REM DISCONNECT DOS

6050 REM THE FOLLOWING STATEMENTS CLEAR THE UfiRIOUS PAGES

6660 POKE 799*169! POKE 791,6

6079 POKE 735,128: POKE 773,32: POKE 731,64: CALL 763: REM CLEARS HIRE

S PAGES 2-5

6930 REM DOS HAS NOW BEEN ERASED

6S9H1 REM

**DRhHING LINES ON DIFFERENT PAGES**

6100

6110

6129

6130

6140

615S

6160

6170

7660

7618

7020

7636

7940

7Q50

7Q60

7976

7086

7090

7100

7110

7120

7400

FOR PAGE = 2 TO 5

HCDLOR= PAGE - 1: IF PAGE > 3 THEN HCOLOR= PAGE + 1

GOSUB 8000: REM LINES PLOTTED ON HIRES PAGES 2-5 HERE

NEXT

POKE 773,32: POKE 731,4: POKE 735,4: POKE 796,177: POKE 791,6: CALL

768: REM MOUES INSTRUCTIONS ONTO PAGE 1

POKE 731,16: CALL 763: REM MOUES INSTRUCTIONS ONTO PAGE 4

POKE 781,32: POKE 785,32: POKE 796,169: POKE 791,6: CALL 768: REM

CLEARS HIRES PAGE1

PAGE = 1: HCOLOR- 3: GOSUB 3009: REM LINES PLOTTED ON HIRES PAGE 1

REM
**INPUT ROUTINES**

GET GS

IF GS =

IF GS =

IF GS =

MODES =

IF GS a

MODES =

IF GS =

IF GS =

IF GS =

IF GS =

IF GS =

IF GS =

6

GOTO 7010

REM

II T II

II T II

II I II

T/L1

"H"

H"

"M"
up H

"Q"

11D"

ii p ii

THEN PRINT BELLS;

THEN PRINT BELLS;

THEN PRINT BELLS;

THEN PRINT BELLS;

THEN PRINT BELLS;

THEN PRINT BELLS;

THEN 9060

THEN PRINT BELLS;

THEN PRINT BELLS;

OR GS = "X" OR GS =

GOSUB 7966

POKE - 16363,6:MODES = "T/L"

POKE - 16298,6: POKE - 16394,0:

POKE - 16297,0: POKE - 16304,0:

POKE

POKE

16301,6

16362,6

GOSUB 7466

GOSUB 7566

"0" THEN PRINT BELLS; GOSUB 766

**DISPLAV**

7410 GET GS

7420 IF GS = "1" THEN POKE

7430 IF GS = "2" THEN POKE

7440 POP : GOTO 7630

7500 REM

- 16300,0: PRINT BELLS;: RETURN

- 16299,6: PRINT BELLS;: RETURN
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5~100 REH ***PAt3E FLIPPER*** 
5010 REH FIN>lL P>lRT 
5020 REH UPDRTED 6/22/81 

50313 REH BY DICK CORNELIUS 
5040 REH CHEMISTRY DEPT. 
513513 REM HICHITR STRTE U~HlJ . 

51360 REM ~HCHIm. K'~ ,.;) 67208 

$370 REM (316 ) 689-312(1 

10:01313 REM 
**INITIRLIZRTION** 

8010 HIMEM: 8192: REM KEEPS RLL IJHRIRBLES STORED BELOH HIRES PRGE 1 
613213 BELL$ = CHR$ ( 7): HODES = "T"' L" 
60313 HIli 13: REM THESE THO COMMRNDS 
61340 PRlI 13: REM DISCONNECT DOS 
613513 REM THE FOLLOHING STRTEMENTS CLERR THE IJ>lRIOUS PRGES 
613613 POKE 79(1. 168: F'OKE 791,0 
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60713 POKE 785.128: POKE 773.32: POKE 781.64: C>lLL 768: REH CLmRS HIRE 
::; PI=/13ES 2-5 

';:0:30 REH DOS HRS ~IOH BEEN ERRSED 
6091C1 F:EH 

HDR>l~mIG LIrIES ON DIFFERENT PRGESH 

8108 FOR P>lGE = 2 TO 5 
t: 110 HCOLOR= PRGE - 1: IF P>lGE > ::; THEN HCOLOR= P>lI3E + 1 
6120 GOSUB 81300: REM LINES PLOTTED ON HIF:ES P>lGES 2-5 HERE 
10:130 ~IEXT 
E:140 POKE 773.32: POKE 781.4: POKE 785.4: POKE 7:313.177: POKE 791,6: C>lLL 

768: REH HOUES HlSTRUCTIO~IS O~lTO P>lGE 1 
6150 POKE 781,16: CRLL 768: REH HOUES INSTRUCTIONS ONTO PRGE 4 
6160 POKE 781,32: POKE 785,32: POKE 790,169: POKE 791,(' : C>lLL 768: F:EH 

CLERRS HIRES PRIOEl 
E:170 PRI3E = 1: HCOLOR= 3: 130SUB 8131313: REH LINES PLOTTED ON HIRES PRI3E 1 
7000 F:Etl 

**INPUT ROUTINES** 

7010 GET G$ 
713213 IF 13$ = " I" THEN PR I NT BELL$;: GOSUB 7900 
7030 IF S$ = "T" THEN PRINT BELLS;: POKE - 163('3,0: HODE$ = "T/L" 
70413 IF G$ = "L" THEN PRINT BELL$;: POKE - 16298,0: POKE - 16304,13: 

HODES = "T/ L" 
713513 IF G$ = "H" THEN PRINT BELL$;: POKE - 16297,0: POKE - 16304,0: 

HODE$ = "H" 
713613 IF G$ = "t1" THEN. PR I NT BELL$;: POKE - 16301. 0 
71370 IF S$ = "F" THEN PRINT BELL$;: POKE - 18302,13 
71380 I F S$ = "Q" THEN 90013 
71390 I F G$ = "D" THEN PR I NT BELL$; : 130SUB 741C'1C' 
7100 IF G$ = "E" TH EN PRINT BELL$;: 130SUB 751313 
71113 I F G$ = "C" OR G$ = "X" OR G$ = "0 " THEfl PRINT BELLS;: 130SUB 760 

13 
71213 GOTO 713113 
74130 F:EH 

74 113 
74213 
74313 
7440 
75130 

GET G$ 
I F G$ = "1" THEN 
I F G$ = "2" THEN 
POP : GOTO 713313 
REH 

POKE - 163013 , 0: PRINT BELLS;: RETURN 
POKE - 16299 , 13 : PR I NT BELLS; : RETUF:N 
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DIGITAL STORAGE OSCILLOSCOPE INTERFACES

APPLESCOPE
Interface for the Apple II Computer

The APPLESCOPE systerr combines two high speed analog

lo digital converters and a digital control board with the high

resolution graphics capabiiites of the Apple II computer to

create a digital storage oscilloscope. Signal trace parameters

are entered through the keyooard to operational sollware

provided in PROM on the Dl control board.

DC to 3.5 Mhz sample rate with 1024 byle bulfer memory

Pretngger Viewing up to 1020 Samples

Programmable Scale Select

Continuous and Single Sweep Modes

Single or Dual Channel Trace

Greater thai or less than trigger threshold detection

Price (or the two board Applescope system S595

'Dealer Inquiries Invited

Combine an Apple 11 or

Si 00 based computer

system with our interface

circuit boards to create a

digital storage oscillo

scope at a fraction of the

cost of other storage

scopes.

The S100 interface pro

vides an additional 1024

bytes of bulfer memory in

place of the PROM. The

user must supply the

graphics display and

driving software. Price of

thesmgleboard isS495.

TheSCOPEDRIVERisan

advanced software pack

age lor the Applescope

system. It provides ex

panded waveform man

ipulation and digital

signal conditioning. The

SCOPEDRIVER is avail

able on 5W floppy disks

for $49.

For further information

contact:

RC Electronics Inc.

7265 Tuolumne Street

Goleta. CA9311 7

1805) 968-6614

**ERfiSE**

7510 GOSUB 7890

7520 POKE 781,PLOC

7538 POKE 790,169:POKE 791 ,y

7540 SIZE = 32

7550 IF MODES ■ "T/l_" THEN

SIZE = 4

**CGPY, XC0PY, OR 0UERLPY**

7560 POKE 785,SIZE

7579 CflLL 768

7580 RETURN

7690 REH

7610 SIZE = 32

7620 IF MODE* = "T/L" THEN

SIZE = 4

7630 POKE 785,SIZE

7640 fil = 177:fl2 = 6

7650 IF 6$ = "X" THEN fil =

81:R2 = 8

7666 IF G* = "0" THEN fll =

17:02 = 3

7670 GOSUB 7800

7680 POKE 773,PLOC

7690 GOSUB 7800

7700 POKE 781,PLOC

7710 POKE 790,Rl

7720 POKE 791,P2

7730 CflLL 768

7740 RETURN

7800 REM

**PfiGE SELECTOR**

7810 GET G*

7820 PfiGE = flSC <G*> - 48

7830 MflX = 5:MULT = 32

7S46 IF MODE* = "T" OR MODE* = "T/L" THEN MflX ■ 3:MULT = 4

7850 IF PflGE < 1 OR PfiGE > MflX THEN POP : POP : GOTO 703*

7860 PLOC = PflGE * MULT: REM PLOC IS PflGE LOCflTION

7370 PRINT BELL*;: RETURN

7900 REM

**GET INSTRUCTIONS**

7910 MODE* = "T/L"
7929 POKE 773,16: POKE 781,4: POKE 735,4: POKE 790,177: POKE 791,6: CRLL

7b8

7930 POKE - 16303,0: POKE - 16306,9

7940 RETURN

8000 REM

**PL0T RfiNDOM LINES**

8010 POKE 238,PflGE * 32

8020 HPL0T 280 * RND <1>,192 * RND (1 >

8830 FOR LINE = 1 TO 15

3840 X ■ 286 * RND Cl>:¥ = 192 * RND (1)

8850 HPLOT TO X,V

3060 NEXT

8070 RETURN

3000 REH

**REB00T**

9010 PR# 6
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75Hl 
7520 
75313 
75413 
15513 

GOSUB 78~1(1 
POKE 781.PLOC 
POKE 7913.169: POKE 791.121 

SIZE = 32 
IF HODE$ = "T/ L" THEN 
SIZE = 4 

**COPY. ~\COPY. OR OlIERL~YH 
75613 POKE 785.SIZE 
75713 CALL 768 
75813 RETUR~! 
761313 REH 

76113 SIZE = 32 
7620 IF HODE$ = "T/ L" THEN 

SIZE = 4 
7630 
76413 
7650 

POKE 785.SIZE 
Al = 177:A2 = 6 

IF G$ = "X" THEN Al = 
81: A2 = ::: 

76613 IF G$ = "0" THEN ~1 = 

76713 
76813 
7690 
77130 
77113 
7720 
77313 
77413 
781313 

17:A2 = 8 
GOSUB 780~3 
POKE 773.PLOC 
GOSUB 7800 
POKE 781.PLOC 
POKE 7913.Al 
POKE 791.A2 
CALL 768 
RETURN 
REH 

**PAGE SELECTOR** 

GET G$ 
PAGE = ASC ( G$) - 48 
HAX = 5:HULT = 32 

APPLESCOPE 
Interlace fo r the Apple II Computer 

The APPLESCOPE system combines two high speed analog 
10 digital conveners and a digital control board With the high 
resolullon graphiCS capabilities of the Apple II computer to 
create a digital storage OSCilloscope. Signal trace parameters 
are entered through the keyooard to operational soltware 
prOVided In PROM on the DI control board. 

• DC to 3.S Mhz sample rale With 1024 byte buller memory 
• Pretngger Viewing up to 1020 Samples 
• Programmable Scale Select 
• Con llnuous and Sing le Sweep Modes 
• Single or Dual Channel Trace 
• Greater that 01 less than trigger threshold deleclion 

Price for the two board Applescope sys tem 5595 

· Dealer Inquiries Invited 

78113 
7820 
78313 
7840 
78513 
7860 
7870 
79130 

IF t10DE$ = "T" OR HODE$ = "T/ L" THEN HAX = 3:HULT = 4 
IF PAGE < 1 OR PAGE > HAX THEN POP: POP : GOTO 7133121 

PLOC = PAGE * HULT: REH PLOC IS PAGE LOCATION 
PR I NT BELL$;: RETUR~! 

REH 
HGET It4STRUCTI ONSH 

79113 HODE$ = "T/ L" 

Combine an Apple II or 
5100 based computer 
system with our In terface 
CirCuli boards to create a 
dlgllal storage oscillo­
scope al a fraction of the 
cost of other storage 
scopes. 

The s! 00 In terface pro­
vides an addi tional! 024 
byles of buffer memory In 
place of the PROM. The 
user must supp ly lhe 
graphiCS display and 
dflvlng software. Pnce of 
the Single board IS 5495. 

TheSCOPEDRIVER Isan 
advanced software pack­
age for the Applescope 
system. II prOVides ex· 
panded wavefOrm man­
IpulatiOn and digita l 
Signal condi lloning. The 
SCOPEDRtVER IS avai l­
able on 5 't." floppy disks 
for 549 . 

For further in formation 
con tact: 

RC Electronics Inc. 
7265 Tuolumne Street 
Goleta. CA 931 1 7 
{80S) 968·6614 

79213 POKE 773.16: POKE 781.4: POKE 785.4: POKE 790.177: POKE 791.6: CALL 

79313 
79413 
:::131313 

813113 
:313213 
81330 
81340 
80513 
:31360 
813713 
'3131313 

90113 

768 
POKE - 163133.13: POKE 
RETUR~! 

- 1631313.13 

REH 
**PLOT RANDOH LINES** 

POKE 2313.PAGE * 32 
HPLOT 2813 * RND (1).192 * 
FOR LINE = 1 TO 15 

X = 2813 * RND (l):Y = 192 * 
HPLOT TO )\ . 'T' 
NEXT 
RETURN 
REH 

**REBOOT** 
PRII 6 

RND (1) 

RND (1) 

81 
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Atari Data

Management/

Database

System
An Atari Database

With Application

Generation Features

Ronald Marcuse

Freehold, NJ

My initial excursion into the world of microcompu

ters began several months ago, timed to coincide

with the arrival of the carton containing my Atari

800. It took perhaps a month for my data processing

(meaning file processing) background to emerge

from the myraid of games that I was coding and

playing on the Atari, but this was inevitable. Don't

misunderstand me, the games are fun, but I per

sonally wanted more from the computer than just

zapping Zylon Raiders or hitting a quarter-inch

baseball across a 25 inch screen.

Luckily, a second carton arrived during this

transition period — the 810 Disk Drive, complete

with enough blank disks to store anything that my

imagination conjured up. The cassette recorder,

which had satisfied the storage needs of my embry

onic stage, was too limited in I/O abilities for a

confirmed file-processor.

In the ensuing month, information processing

systems materialized in all shapes and sizes, covering

such important data as telephone/addresses, ap

pointments, and the "Star Wars" figure collection

of my offspring (which turned out to be the largest

of my numerous files)! When I saw myself coding a

catalog system to keep track of all the other catalog/

information systems, I vowed to find a better way.

This leads us to the subject of the article — an

Atari Data Management/Database system. There is

a great deal of similarity between different systems

that are designed to track different data; in fact,

the similarities usually far outweigh the differences.

The variance in file/record attributes does not

require a markedly different approach in getting

to and from the storage medium. If one were to

store these file/record attributes in, say, a Data

Dictionary, one could use the Dictionary to supply

the parameters to drive generalized file/screen/

printer IO routines. One need only specify the

attributes to generate the application. An informa

tion system needed to track paper dips could be

implemented in minutes. That, in a nutshell, is the

concept.

Converting To Microsoft BASIC

Before we get into a discussion of the software

itself, a word about converting this program to the

"other" forms of BASIC (e.g.\lICROSOFT). Atari
Basic has an intrinsic weakness in its handling of

string variables as compared to Microsoft and

others of that ilk. The inability to dimension a

string array as well as the lack of the concatenation

flexibility of LEFT$, MID$, and RIGHTS has, if

anything, caused additional complexity in the

software. Sub-stringing on the Atari is of the form

A$(B,C) where B and C are the starting and ending

points of the stated (and DIMensioned) string A$.

There are also numerous GOSUB NNNN + I's in

the programming to allow retrieval of a particular
string where A$(I) would have been much simpler.

The selection of file names would depend on

the environment at which the conversion is aimed.

Atari's requirement is of the form "DnrFILE-

NAME.EXT" where n is the drive number (1-4),

FILENAME is a maximum of eight characters and

the optional EXTender is limited to three. Within

this particular effort, the Database files are generi-

cally formed as "D:fiIename.DB". The DOS func
tions represented by the various XIO commands

are reproduced in Table 3. The Atari's TRAP

statements are a mechanism to redirect program

control during an error that would otherwise cause

an abnormal termination.

The discussion of the Data Management/

Database software can best be handled by neatly

dividing it up into its three main functions: 1. Data

Dictionary; 2. File Management; and 3. Soft Utility.

You flowcharters out there may find the diagram

in Figure 1 interesting. A primary option menu,

located in lines 100-220 of the program listing,

controls the flow into and out of the three main

functions. Note that the sort utility is not a resident
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Atari Data 
Management/ 
Database 
System 
An Atari Database 
With Application 
Generation Features 
Ronald Marc use 
Freehold, NJ 

My initial excursio n into the world o f microcompu­
ters bega n several months ago, timed to coincide 
with the arri val of the carton containing my Ata ri 
800. It took perhaps a mo nth for my data processing 
(meaning fil e processing) background to emerge 
from the myraid of games that I was cod ing and 
play ing on the Atari, but this was inev itable . Don't 
misunderstand me, the games a re fun , but I pe r­
sonall y wanted more from the computer than just 
zapping Zylon Raide rs or hilling a qua rte r-inch 
baseba ll ac ross a 25 inch sc reen. 

Luckil y, a second ca rlo n arri ved durin g thi s 
transition per iod - the 8 10 Disk Drive, complete 
with enough blank disks to sto re anything that my 
imagination conjured up . T he casse lle recorde r, 
wh ich had satisfi ed the sto rage needs o f my embry­
onic stage, was too limited in 110 abi lities for a 
confirmed fi le-processor. 

In the ensuing mo nth , information p rocessing 
systems materiali zed in all shapes and sizes, covering 
such im portant data as telepho ne/add resses, ap­
pointments, and the "Star Wars" figure coll ectio n 
o f my offs pring (w hich turned o ut LO be the largest 
of my numerous fil es)! When I sa ,,· myself coding a 
catalog system 10 keep t rack o f all the other G,talog/ 
informati on S),S l CIll S, I vowed tu fi nd a belle !' way. 

T his leads us to the subject o f th e a rticle - a ll 

Alari Data ManagcmentJDalabasc sys tem. T here is 
a great deal of simi larity between diffe rent sys te lll s 

that a re designed to track different data; in fael, 
the si mila rities usuall y fa I' o utwe igh the di ffe rences. 
The variance in fi le/record attributes does no t 
require a markedl y diffe rent approach in getting 
to and from the storage medium . I I' one were to 
store these fi lelrecord attributes in , say, a Data 
Dictionary, one could use the Dictio nary to supply 
the paramete rs to dri ve gene rali zed fi le/sc reen/ 
printe r 10 routines. O ne need onl y specify the 
allributes to generate the application. An in fo rma­
tion system needed to track paper cl ips could be 
implemented in minutes. T hat, in a nu tshell , is the 
concept. 

Converting To Microsoft BASIC 
Before we get into a di scussion of the soft wa re 
itself, a word about conve rting this p rogram to the 
"other" forms o f BAS IC (e .g. MICROSO FT). Atari 
Basic has an intrinsic weakn ess in its handling o f 
string variables as compared to Microsoft and 
othe rs of that ilk. The inability to dimension a 
string array as well as the lack o f the concatenation 
nex ibility o f LEFT$, M I D$, and RIG HT has , if 
anything, caused additional complex ity in the 
software. Sub-stringing o n the ALa ri is of the fo rm 
A$( B,C) where B and C are the sta rting and ending 
points of the sta ted (and DIMensio ned ) string A$. 
T he re a re also numerous GOSU B N NN + I's in 
th e programming to a llow retrieval of a particular 
string where A$( I) would have been much simpler. 

The selection o f fil e names would depe nd on 
th e e n viro llille nl at which th e conversio n is a ime d . 
Atari 's requirement is o f the form " Dn : FI LE­
NA ME-EXT" where n is th e drive nLlm ber (1-4), 
FI LEN A M E is a maximulll o r eight characte rs and 
the optional EXTender is limited to three. Within 
this panicular e ffo n , the Database fi les a re gene ri­
ca ll )' formed as "D:fil ename. DB" . T he DOS func­
ti o ns re presented by th e va rio ll s X IO commands 
are rep roduced in Table 3. T he Ata ri 's T RA P 
statelnenlS are a mechanis m to redirect program 
contro l during an error that wo uld o lhcn ,-ise cause 
an abno rmai le nni nalio n. 

T he d iscussion of the Da ta Managemcnt! 
Database software can best be hand led by nca tl ), 
dividing it lip into its three main functions: I. Data 
Dictiona ry; 2. File Ma nage ment ; and 3. Soft Utility . 
Yo u nowcharte rs uut th e re ma)' fi ll d th e cl i:lgra m 
in Figure I interes ting. A prima !")! option m e llU , 
loca ted in li nes 100-220 of the program li sting , 
controls th e no w into and out urthc three mai n 
fun ctions. Note th at the sort utilit ), is 1101 a resident 
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IF YOU OWN ATARI
TAKE ACLOSER LOOK.
Introducing CYBERSOFT™ custom ATARI'* programs. The Grand Masters ofprogramming at a mail order price.

Now that von own ATARI", the finest, most versatile* most
powerful home computer on the market, you should have the
software to makeyour ATARI sit up and really function.

We have the "Ijest ofthe best" programs from the Grand
Masters ofmicro-computer software: Automated Simulations,

Crystal. Swifty Software) Adventure International, Datasofi,

Personal Software) and Dynacomp. All sold by mail. And. with the

CYBERSOFT ironclad guarantee*.
Space Chase (Swijw Software) 1GK Nifty eve-hand

coordination tests., .fiyouclear one galaxy ofjplanets" and avoid
destruction at the hands ofan alien ship you are rewarded by an
attack by two aliens and then three. Game keeps score and
displays' high score. Colorful graphics and good nlaving.
Cassette S14.95

Fastgammon™ (Quality Software) SK The best of the
computer backgammon games. You can repeal games with the
same dice rolls to try different strategies, You roll diet' or let
computer roll fbryou. This machine language program challenges
experienced and beginners alike.
Underutilizes ATARI* graphics but
elaying quality more than makes up.
assette 519.95
Invasion Orion1" (Automated

Simulations) 32K You are the fleet
commander pitted against the Klaatu
somewhere in space! You play the
leading role in a number ofcarefully
crafted scenarios. This game takes more
skill than luck in order'to be successful.
The documentation is superb. Create
your own senarios. Excellent graphics,
"good sound. Cassette $24.95

Rescue at Rigel (Automated
Simulations) 3ZKTfeTi people from the
Orion colony at Ultima Thule (including
your favorite lemale) have been
captured. Your mother shin must leave
in til) minutes. As "Sudden Smith, you
must find and release them, but it won't
be easy in the maze of corridors, rooms
and levels, oh, by the way, the place is
crawling with bad guys. Cassette $29.95

Sands ofMars (Crystal) 40K This is
the one gamesters are all talking about.
A two diskette game, with diskette
one putting you in command ofthe
"Starship Herman". You must stock her,
select her crew, command the launch
and negotiate your way through the
hazards of Ihe" Universe. Diskette two
holds your adventures on the Sands of
Mars. The game is saveable. Two
Diskettes $39.95

*CYBERSOFT Ironclad Guarantee.

We fullv guarantee the software we sell. If

for any reason, vou are not satisfied with

your purchase, return the program within
30 days in its original packaging. We'll

refund your money, no questions asked.

Our order system is as accurate and last as

our software. Just dial

1-800-247-2000 EXT. 505
(In Iowa i-800-362-3133,extension 505).

Or, vou can write to CYliERSOH' at P.O. Box

5(15" Bellevue, Washington 98009. VISA and

MasterCard gladlv accepted.

Include $2.00 handling charge per order.
Washington residents add 5.4% sides tax.

@ Copyright 1981 Cybereofl Int.. ^ik;-382-7;)GG
2tur.i i^nii Place N.E. Bellevue, WA 98005
'Atari tr- a registered trademark ofATARI Inc.

Star Trek 3.5 (Adventure International) 24K Lots of color,
lots ofaction as you Iryperwarp through the quadrants
in your search for Klingons. This program will satisfy the
"Irekkie" in us all. Cassette $14.9o

Text Wizard™ (Datasoft)32K ATARI owners have waited a
long time for a high quality, full blown word processor. Text
Wizard was well worth the wait. This easv-to-use and com-
parativelv inexpensive program has received raves from user
groups across the countrv.This program fully utilizes The unique
ATARI keyboard and ease of cursor'movemcht. Justifies right.left
and center. Pagination. Word search and substitute. Diskette and
ATARI 825, Centronics 737 or Epson MX-80 printer. S99.95

Adventureland (Adventure International) 24K Designed for
the novice at adventuring and a great way to get hooked on the
world ofadventure. As vou make your way through an enchanted
work! vou will encounter wild animals, spell-ridden critters and
more. Your task is to avoid the perils as you try to collect the 13 lost
treasures. Cassette $14.95

Mission Impossible (AdventureInternational)24K Another
adventure from the great Scott Adams.
Bciiinniny "Good morning, vour! iZiMlllIltJ. \ i • "• "• i inui j i j l j^-i >

mission is...". vour task is to save
a nuclear reactor from destruction.
No magic help in this one. Addiction
is possible. Cassette $14.95

Bridge 2.0 (D)macomp) 24K Now
vou can practice vour bridge at homei
before you have to embarrass yourself at
the neighbors. Bridge 2.0 bids (Goren)
and plays both coniract and duplicate
bridge. It even doubles ifvou get carried
away wiih your bidding. "N'o graphics,
but clearly arranged format makes
plaving easv. Cassette $17.95

Visicalc™ (Personal Sqfhvare)32K
Ifyou use your ATARI for any business
purpose or for your personal finances,
you will want Visicalc. It probably sold
'more computers than any program
other than Star Raiders. Visicalc creates
a very large accountants ledger pad
upon which you write with vour ATARI.
The fundamental difference is, ifyou
change any figurc(s) the balance of the
figures are automatically adjusted.
Extensive documentation outlines the
full features of this fantastic business
tool. Diskette $199.95

NominoesJigsaw (Dynacomp) 24K

A fio piece jigsaw puzzle you complete
on your screen. Three levels ofdifficulty
to confound vou. Scoring is a function
of how many tries and how difficult
ihe puzzle. Cassette S17.95

IF YOU OWN ATARI 
TAKE A CLOSER LOOK. 
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module and is called in by executing a RUN

"D:DMSSORT" statement. This was done pur

posely to allow the package to run on an Atari

configured with 24K RAM and a single disk drive.

Those lucky (or rich?) enough to own 32K + can

easily incorporate the sort into the main program

by following the procedures at the end of the article.

Generally speaking, the File Management routines

occupy lines 500-4600 while the Data Dictionary

runs from 6000-9320, though several subroutines

are shared by both.

The Dictionary

The Data Dictionary function, as the front-seat

driver of the entire vehicle, deserves clarification

first. Its primary function is to create and monitor

the individual dictionary records containing the

attributes of the database on that particular disk.

Within this scheme, the ADD logic resides in lines

8000-8630, the INDEX in 6500-6600, the IN

QUIRY or LIST in 7000-7080, and the DELETE

from 7500-7640. Subroutines shared by one or

more of these modules are: PAUSE 6300; CREATE

FILESPEC 6310-6320; PRINT DIG RECORD

8750-8870; LOAD VARIABLES FROM DIC

RECORD 9000-9050; and READ DIC RECORD

9200-9320. Additionally, located from 9801-9846

are short subroutines of the variety GOSUB

NNNN + I utilized in moving headers and data

elements to and from larger strings. The format of

the dictionary record (REC$) and other variables

used are listed in Tables 1 and 2.

In operation, when creating a new application/

database, one would specify a title (25 char, max),

data set name (8 char, max) and the number of

data elements (6 max) within the proposed record.

A loop (lines 8110-8200) would step you through

the entering of the heading (12 char.); size (30

max); and editing requirements of each data ele

ment. Editing criteria of N—Numeric; D—Date; and

$—Dollar may be requested. A nominal limit of six

data elements with 30 characters maximum for any

one element and a total record length of 120 bytes

has been imposed for no other reason than I hap

pened to have liked those numbers on that day. If

the Data Dictionary has not been initialized on the

disk, you will be prompted during the add routine

for permission to create it (lines 8610-8630).

There is a conspicuous absence of any UP

DATE functions on the data dictionary menu.

This was intentional. Changing the attributes of a

given data base after it has been created and fed

huge mounds of raw data may be detrimental to

your health. (Picture the File Manager going after

a 40 byte record that it now believes is 80 bytes

long). If anyone out there adds an update here,

please call me after the smoke clears.

The Manager

The File Management system, with its menu resid

ing in lines (500-670), requires that the operator

first select one of the databases on that disk (lines

750-892), with an index available by entering a

single character of "I". The selection process reads

the data dictionary file and, upon finding your

request (file name is the key), moves the dictionary

record into the applicable variables. Once loaded,

these variables control the execution of the other

File management modules. These are: ADD

RECORD (lines 1000-1200); LIST RECORD/

INQUIRY (2000-2440); UPDATE RECORD

(3000-3310). Note that typing an "E" on any func

tion menu will return program control to the mo

dule one step higher in the network. The variables

used in these procedures are listed in Tables 1 and 2.

There is a SEARCH procedure generated in lines

4000-4210 that can be utilized by both the

INQUIRY/LIST and UPDATE functions. One

need only specify the field number and then enter

the value of the characters to be used. By entering

fewer characters than the size of the field, one can

perform a generic search, extracting, in turn, all

records that satisfy those requirements.

The previously mentioned input editing is

performed in lines 4400-4590. The selection of

output medium (screen or printer) is done in lines

680-740. ASCII control characters (for an EPSON

printer), based on the attributes of the resident

Database, are generated and sent to the device

thereby setting character size and tabs. The EPSON

MX-80 has software selectable print lines of from

40 to 132 positions. Other printers without this

feature may require a modified approach or a

limitation in your record size.

The Sort

The SORT routine (Program 2) is an example of

the "selection and exchange" variety. Logic similar

to that contained in the database manager allows

you to select the file to sort or list the index of that

particular disk (lines 4000-4340). The choice of

sort key and whether "ascending" or "descending"

occurs in lines 5000-5070. The file is input and

stored in the DIMensioned string X$ in lines 5100-

5160. The variables I, J, and K are used as pointers

during the loops through X$ as follows: I represents

the sorted/not sorted boundary of X$, J is the

current comparison to the previously selected

lowest or highest value (DS$) and K is the location

of this previous value.

An exchange between X$(K,K + L) and

X$(I,I + L) occurs if an unsortcd condition is de

tected on any loop. The sort terminates when the

sorted boundary is equal to the size of X$. X$ is

then written to the disk, the original file is deleted

and the new file is renamed.

OK, at this point it would probably be beneficial

for us to single-step through the code, but I think

that we have neither the time nor the space to

COMPUTE! November, 1981. Issue 18 

module and is called in by executing a RUN 
"D:DMSSORT" statement. This was done pur­
posely LO allow the package LO run on an Atari 
configured with 24K RAM and a single disk drive. 
Those lucky (or rich?) enough to own 32K + can 
easi ly incorporate the sort inLO the main program 
by followll1g the procedures at the end orthe article . 
Generally speaking, the Fi le Management routines 
occupy lines 5.0.0-46.0.0 while the Data Dictionary 
runs from 6.0.0.0-932.0, though severa l subroutines 
are shared by both. 

The DIctionary 
The Data Dictionary function, as the front-seat 
driver of the entire vehicle, deserves clarification 
first. Its primary function is LO create and monitor 
the .individual dictionary records containing the 
attnbutes o f the database on that particular disk. 
Within this scheme, the ADD logic resides in lines 
8.0.0.0-863.0, the I NDEX in 65.0.0-66.0.0, the I N­
QU IRY or LIST in 7.0.0.0-7.08.0, and the DELETE 
from 75.0.0-764.0. Subroutines shared by one or 
more of these modules are: PAUSE 63.0.0; CREATE 
FILESPEC 63 1.0-632.0; PRINT DIC RECORD 
875.0-887.0; LOAD VARIABLES FROM DIC 
RECORD 9.0.0.0-9.05.0; and READ DIC RECORD 
92.0.0-932.0. Additiona lly, located from 98.0 1-9846 
are short subroutines of the variety GOSUB 
NNNN + I utilized in moving headers and data 
elements LO and from larger strings. The format of 
the cl!ClIonary record (REC$) and other variables 
used are li sted in Tables I and 2. 

In operation, when creating a new applicationl 
database , one wou ld specify a title (25 char. max) , 
data set name (8 char. max) and the number of 
data elements (6 max) within the proposed record. 
A loop (lines 8 11 .0-82.0.0) would step you through 
the entenng of the heading (12 char.); size (3.0 
max); and ed iting requirements of each data ele­
ment. Editing criteria of N-N umeric; D-Date; and 
$-Dollar may be requested. A nominal limit of six 
data eieillents with 30 characters maxinlum for any 
one element and a LOta l record length of 12.0 bytes 
has been Im posed for no other reason than I hap­
pened LO h~ve liked those numbers on that day. If 
the Data DIClionary has 1/01 been initialized on the 
disk, you wi ll be prompted during the add routine 
for permission LO crea te it (lines 86 1.0-863.0). 

There is a conspicuous abse nce of any U P­
DA TE funClions on the data dictionary menu. 
This was intentional. Changing the attributes of a 
given data base after it has been created and fed 
huge mounds of raw data may be detrimental to 
your health . (Picture the File Manager going a fter 
a 4.0 byte record that it now believes is 8.0 bytes 
long). I f anyone o ut the re adds an update here, 
please ca ll me afte r the smoke clears. 

The Manager 
The File fvlanagement systenl, with its menu resid-

ing in lines (5.0.0-67.0), requires that the operaLOr 
first select one of the databases on that disk (lines 
75.0-892) , with an index ava ilable by entering a 
smgle character of "I". The selection process reads 
the data dictIOnary. file and, upon finding your 
request (file name IS the key), moves the dictio nary 
record Into the applicable variables. Once loaded, 
these variables control the execution of the other 
File management modules. These are: ADD 
RECORD (lines 10.0.0- 12.0.0); LI ST RECORDI 
I NQU IRY (2.0.0.0-244.0); UPDATE RECORD 
(3.0.0.0-33 1.0) .. Note that typing an "E" on any fun c­
tion l11enu Will return program contro l to the mo­
du le one step higher in the network. T he variables 
used in these procedures are listed in Tables I and 2. 
There is a SEA RCH procedure generated in lines 
4.0.0.0-421.0 that can be utili zed by both the 
INQU IRY/LIST and UPDATE functions. O ne 
need only specify the field number and then enter 
the value of the characters to be used . By entering 
fewer characters than the size of the field , o ne can 
perform a generic search, extracting, in turn, all 
records that satisfy those requirements . 

The previously mentioned input editing is 
performed 111 lines 44.0.0-459.0. The se lection of 
output medium (screen or printer) is done in lines 
68.0-74.0. ASCII control characters (for an EPSON 
printer), based on the attributes of the resident 
Database, are generated and sent LO the device 
thereby setting character size and tabs. The EPSON 
MX-8Q has software selectable print li nes o f from 
4.0 to 132 positions. Other printe rs without this 
feature may require a modified approach or a 
limitation Itl your record size. 

The Sort 
T he SORT rollt ine (Program 2) is an example of 
the "selecti on and exchange" variety. Logic similar 
to that contained in the database manager allows 
you LO select the fil e to sort or list the index of that 
particu lar disk (lines 4.0.0.0-434.0). T he choice of 
sort ke~ and whether "ascending" or "descending" 
occurs 111 hnes 5.0.0.0-5.07.0. The fil e is input and 
stored 111 the DIMenSIOned string X$ in li nes 5 10.0-
5 16.0. The va n ables I, J, and K are used as pointers 
dunng the loops through X$ as fo llows: I represents 
the sorted/not sorted boundary of X$, J is the 
current companson to the previously se lect.ed 
lowest or highest value (DS$) and K is the location 
of this previous value. 

An exchange between X$(K,K + L) and 
X$(I ,I + L) occurs if an unsorted condition is de­
tected on any loop. The sort terminates when the 
sorted boundary is equal to the size of XS. X$ is 
then written to the disk, the original fil e is deleted 
and the new fil e is renamed. 

OK, at this point it wou ld probably be beneficia l 
for us LO slllgle-step through the code, bUl I th ink 
that we have neither the time nor the space LO 
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accomplish this feat. But we can and will examine

at least one aspect of the structure, notably: the

interaction of the subroutines that perform the

input and handling of an existing Data Dictionary

record. Entry to the READ DICTIONARY routine

(9200-9310) is from several possible locations:

LIST INDEX, both FMS and DIC (via line 6500);

DICTIONARY INQUIRY/LIST (line 7080); and

SELECT DATABASE (line 800). Two variables

(loaded by the calling module) enable this one

subroutine to perform several functions. "T" rep

resents the "type" of request (0-index, l-loop

through to find and load data die. record with key

equal to value in FILD$,2-list single data die. record

with key FILD$, 9-browse through all data die.

records. The variable "R" is utilized to return

control back to a specific line number in the event

of a DISK I/O error being TRAPped to line 9500.

As the program executes each line within the

routine, program control is modified based on the

value of "T" during that call. Options include

loading the full record into all of the Dictionary

variables (9000-9050), listing the Dictionary record

to the screen (8750-8870), chatting with the opera

tor (9280-9290) and a "quickie" index. The sub

routines mentioned above, as well as the balance of

the program, work in a similar manner.

Does It All Work?

How well does this all work? Not too bad (would

you believe me if I said that it was perfect)? There

is one "bug" in Atari's DOS I that has forced me to

process updates in a less efficient style. This prob

lem centers around the inability to "rewrite" a

record using the NOTE and POINT comands.

(These are software pointers that allow random

access to a disk file.) The optimum procedure for

updating a disk record would be inputting the

record, updating the data, and then returning the

record to the same location in the file.

Unfortunately, an error in the DOS close

routine causes a bad link on the file with a resultant

file number mismatch and the loss of all sectors

located after the rewritten data. This has been

fixed in DOS II. The way around this problem

involves rewriting the entire file as a "temporary"

data set, stopping when you come to the record to

be updated to post the changes, and then deleting

the original and renaming the temporary. A little

on the slow side, but it does work. Another en

hancement planned is the inclusion of a sort routine

in machine language. The "selection/exchange"

sort is fairly quick, but one written in machine

language (probably a bubble type) would run like a

jackrabbit. Oh well, is a program ever really

finished}

For those 32 + K's out there who must have

the sort routine within the main program, move

the sort call (lines 150 and 200) to 585 and 655,

changing the RUN to a GOTO 5000. Add SORT

lines 5000-5360 to the main program, changing

line 5360 to GOTO 500. Also, DIMension variable

X$ with a size of 8000, or as much as you can spare.

The rest of the code can be put into the round file

(and I don't mean a floppy). Keeping the sort

separate gives you the ability to work with larger

files, so think first before you merge the two

together.

Typing The Programs In

Both program listings contain unprintable ASCII

characters used for screen and printer control. I

have taken the liberty of substituting other charac

ters (enclosed by [ ]) in their place. A glance at

Table 4 before you start keying may save you much

aggravation later. Additionally, the lower case

phrases in the programs should be typed as upper

case inverse video. One final note: because the two

programs call each other by name, you must SAVE

the two as "D:DMSDB" and ilD:DMSSORT".

Table 1. Data Dictionary Record (REC$)

Variable Pos. Within Description

Name REC$

1-8 Application File Name

9-33 Application Title

FILD$

APP$

DL(1)

DL(6)

HD1$

HD6$

DE<1)

DE(6)

34-45 Lengths of 6 (max) Data Elements

Within Record (2 char ea.)

46-117 Heading Titles (12 char)

Editing Criteria for Elements

118-123 0 = Alphanumeric 1 = Numeric (N)

2 = Date (D) 3 = Dollar ($)

124 Delimiter <"♦")

Table 2. Other DMS/DB Variables

Name Size Description

Application Data Set Record Length

Number of Data Elements

DMS/DB Filespec (D:DMS.DB)

Application Filespec (D:filename.DB)

Operator Response to Questions

General Input of Data and Temp Stor

Used by Search Function

RL

NE

DM$

FIL$

1$
IN$

SF

SL

ss

SE

sv$

FD1$

:

FD6$

T

EOF

IJ,K,L,N

ERR

R

P

(var)

(var)

8

14

1

31

(var)

(var)

—

—

—

—

—

Application Data Elements

Tran Type Passed to I/O Routines

End of File Counter

Temp Stor for Looping, Length, etc.

Input Data Error Flag

Error Message Return Line #

Printer/Screen Indicator (1 = Print)

J,N$ — Messages, Prompts
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accomplish this feat. But we can and will examine 
at least one aspect o f the structure, notabl y: the 
interaction of the subroutines that perform the 
input and handling of an existing Data Dictionary 
record . Entry to the READ DICTIONARY routine 
(9200-93 10) is from seve ral possible locations: 
LIST INDEX, both FMS and DIC (via line 6500); 
DICTIONARY INQUIRY/LIST (line 7080) ; and 
SELECT DATABASE (line 800). Two variables 
(loaded by the calling module) enable this onp. 
subroutine to perform several functions. "T" re p­
resents the "type" o f request (O-index, I-loop 
through to find and load data dic. record with key 
equal to va lue in FILD$,2-li st single data die. record 
wi th key FI LD$ , 9-browse through all data die. 
records. T he va riable "R" is utili zed to return 
control bac k to a specific line number in the event 
o f a DI SK I/O error being T RAPped to line 9500. 

As the program executes each line within the 
ro utine, program control is modified based on the 
va lue o f "T" during that call . Options include 
loading the full record into all of the Dictiona ry 
variables (9000-9050), listing the Dictionary reco rd 
to the screen (8750-8870) , chatting with the opera­
tor (9280-9290) and a "quickie" index. The sub­
routines mentio ned above, as well as the balance o f 
the program, work in a similar manner. 

Does It All Work? 
How well does this all work? Not too bad (would 
you believe me if I said that it was pe r fec t» T here 
is one "bug" in Ata ri 's DOS I that has fo rced me to 
process updates in a less e fficient style. T his prob­
lem cente rs around the inability to "rewrite" a 
record using the NOTE and POI NT comands. 
(These are software pointers that allow rando m 
access to a disk fil e .) T he o ptimum procedure for 
updating a disk record would be inputting the 
record , updating the data, and then returning the 
record to the same location in the fil e . 

Unfo rtunately, an error in the DOS close 
routine causes a bad link on the fil e with a resultant 
fil e number mismatch and the loss o f all sectors 
located a fter the rewritten data. This has been 
fixed in DOS I I. The way around this problem 
in volves rewriting th e entire fil e as a "temporary" 
da ta set, stopping when yo u come to the record to 
be updated to post the changes, and then deleting 
the original and renaming the tempora ry. A little 
on the slow side, but it does work. Another en­
hancement planned is the inclusion o f a sort routine 
in mac hine language. T he "selection/exchange" 
so rt is fa irly quick, but one written in machine 
language (probably a bubble type) wo uld run like a 
j ackrabbit. O h well , is a program eve r reall y 
finished' 

For those 32 + K's out the re who must have 
th e so rt rOliline \vithin the main program, move 
the sort call (lines 150 and 200) to 585 and 655, 

changing the RU 1 to a GOTO 5000. Add SORT 
lines 5000-5360 to the mai n program, changing 
line 5360 to GOTO 500. Also, DIMension variable 
X$ with a size of 8000, or as much as you can spare. 
The rest of the code can be put into the round file 
(and I don' t mean a Oo ppy) . Keeping the sort 
separate gives you the ability to work with la rger 
fil es, so think first before you merge the two 
together. 

Typing The Programs In 
Both p rogram listings contain unprin table ASCII 
characters used for screen and printe r control. I 
have taken the liberty of substituting other charac­
te rs (enclosed by []) in their place. A glance at 
T able 4 before you start keying may save you much 
aggravatio n late r . Additionall y, the lower case 
phrases in the programs should be typed as upper 
case invene video. One fin al note: because the two 
programs call each other by name, you must SAVE 
the two as "D:DMSDB" and "D:DMSSORT". 

Table I. Data Dictionary Record (REC$) 

Variable Pos. Within Description 
Name REC$ 

FILD$ 1-8 Application File Name 
APP$ 9-33 Application Title 
DL(I) 

34-45 Lengths of6 (max) Data Elements 
Within Record (2 char ea.) 

DL(6) 
HDl$ 

46-117 Heading Tilles (12 char) 

HD6$ 
DE(I) Editing Criteria for Elements 

118-123 0;;::; Alphanumeric I; Numeric (N) 
2; Date (D) 3; Dollar ($) 

DE(6) 
124 Delimiter C'·") 

Table 2_ Other DMSIDB Variables 

Name 
RL 
NE 
DM$ 
FIL$ 
1$ 
IN$ 
SF 
SL 
SS 
SE 
SV$ 
FDI$ 

FD6$ 
T 
EOF 
IJ,K,L,N 
ERR 
R 
P 
S$,X$,P$,N$ 

Size 
(var) 
(var) 
8 
14 
1 
31 

(var) 

(var) 

Description 
Application Data Set Record Length 
N umber of Data Elements 
OMS/DB Filespec (D:DMS.DB) 
Application Filespec (D:filename.DB) 
Operator Response to Questions 
General Input of Data and Temp Stor 

Used by Search Function 

Application Data Elements 

Tran Type Passed to I/O Routines 
End of File Counter 
Temp Stor for Looping, Length, etc. 
Input Data Error Flag 
Error Message Return Line # 
Printer/Scree n Indicator (I = Print) 
Messages, Prompts 
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Table 3. Atari DOS I XIO Commmands

Command # Description

XIO 32 Rename {XIO 32,#n,0,0,"D:oldname,

newname")

UER

33

35

36

Delete

Lock File

Unlock File

Note: The General Format is XIO nn,#n,0,0, "D:filename'

where nn = XIO cmnd no. and n = IO control block

Table 4. Control Characters

(Atari and EPSON MX-80 Printer)

Symbol

[A]

[B]

[C]

[D]

[E]

m

[Gl

[H]

[I]

Ul
[K]

[L]

[M]

[N]

IO]

ASCII Val.

(Dec)

0

9

11

12

14

15

18

20

27,68

27,253

27,125

27,29

27,158

27,159

27,127

Key Sequence

(Atari)

CON; .(comma)

CON; I

CON;K

CON;L

CON;N

CON;O

CON;R

CON;T

ESC;D

ESC;CON;2

ESC;CON;CLR

ESC;CON; =

ESC;CON;TAB

ESC;SHFT;TAB

ESC;TAB

Description

Null; End ofTabSet Seq

Horizontal Tab

Vertical Tab

Form Feed

Print Double Width

Characters

Print Condensed

Characters

Cancel Condensed Mode

Cancel Double Width

Mode

Sel Tab (followed by Tab

Positions and NULL Char)

Console Bell

ClearScreen

Move Cursor Down

Clear Tab (screen)

SetTab(screen)

Tab (screen)

Figure 1. Data Management/Database System

DMS

Sori

Utility V 1.1

Add

Rr.ord

^\

I [Hiair

Delete
R.-.urd

—-

List

lni|iiirs

Applicali

Data
Base-,

Program 1.

19 REM % DMS - DATABASE PROTOTYPE

1.2 %

20 REM % 02/19/81 RONALD MARCUSE, FREEH

OLD HJ %

40 F-OKE 82,0:POKE 83.-39:? " I -L=01" = GOTO 1

00

50 DIM APF'-$(£b>JFIL$(i4)..FILD$(9)JfC!i$(i

60 DIM HDb*(12),U<l)JREC$(132)JIttf(3i),

65 DIM S$<

ECORD NOT

70 P$*»PRESS RETURN TO CONTINUE'1 ;S$=H 030

HO SELECT OPTIt^:" ^K$=" 1 ERROR:!"

75 FOR 1=1 TO S-DLCI>=0'DECI>=0-HEXT I

S0 FOR 1=1 TO 132^REC$a,I>=li u ^KT I=R

ETURN

106 GRAPHICS Q:? "CDOITO DATA MANAGEMEN
108 GRAPHICS 0=? "{DOWN} DATA MANAGEMEN

T SYSTEM - UER L2a:CLR =DI11 I$€l)

110 ? "(DOWN} PRIMARY OPTICS MBftJ"=P

\%E lb,64:P!Jf(E 53774,64

129 ? B{DGW> D - [WTA DICTIONARY FUNCTI

OMSll=? " CDEFINE NEW APPLICATION & DA
TA>"

130 ? t!CDOt« R - EKEC FILE mNAGEMENT S

VSTEII"'? " (ACCESS EXISTING DATA BA-SE
>u

150 ? "-CDO^D S - CALL DHS S)JR:T UTILITY"

= ? "<D0l» E - EtCi (TERMINATE DHS>"

160 ? *? "SELECT QPTIOH-n;sINPUT I*: IF I
*=nR" THEN 5®

180 IF I$="D11 THEN 6809

208 IF I*=llSn THEN RUN "D^DMSSORT"

210 IF I$="E" THEN GRAF'HICS B^BC
22Q ? "!INi,tALIDi"=GOTu 160

49£i ? "mfrOSELECT DATA SET iffTu=QOSL©

509 ? " £CLEAR> CDOWN> DMS FILE

NT MENU"

520 IF NEOU THEN ? :? ,APP$:IF P=l THEN

? /' I PRINTER ELECTED!"

54y ? B<DOWN> S - SELECT DATA BASE":? ■
A - ADD"

580 ? " L - LIST / INQUIRY"'-? " U - UPDA
TE"

598 ? " P - PRINTER (SCREEN DEFAULT;'11:?
" E - END (RETURN TO DMS MENU)"

69y ? :? "SELECT OPTION^" r- INPUT I*:IF I
J=llE" THEN iffi

620 IF I$=lIS" THEN 750
630 IF I$="R11 THEN 1888

640 IF Ii="L" THEN 2000

65@ IF I$="U" THEN 3@@0

66S IF I$="P11 THEN 680

670 ? 'MINUALIDi'^GOTO 600

686 IF HE=0 THEN 496

86 

Table 3. Atari DOS I XIO Commmands 

Command # Description 

XIO 32 Rename (XIO 32,#n,O,O," D:oldname, 
newnamc") 

33 Delete 
35 Lock File 
36 Unlock File 

Note: The General Format is XIO 00,#0,0,0, " D:filename" 
where nn = XIO cmnd no. and n:= [0 control block 

Table 4. Control Characters 
(Atari and EPSON MX-80 Printer) 

Symbol ASCII Val . Key Seque nce Description 
(Dec) (Atari) 

IAI 0 CON; ,(comma) Null; End of Tab Set Seq 
IBI 9 CON;. Horizontal Tab 

ICI II CONjK Vertical Tab 
[DI 12 CONjL Form Feed 
lEI 14 CON;N Print Double Width 

Characters 
IFI 15 CON;O Print Condensed 

Characters 
IGJ 18 CON;R Cancel Condensed Mode 
[HJ 20 CON;T Cancel Double Width 

Mode 
IIJ 27.68 ESC;D Set Tab (followed by Tab 

COMPUTE! November, 1981. Issue 18 

Program 1. 

10 REl1 t om - OATA8A:3E PF:OTOr-,'PE VEF: 
1. 2 :i 

,:0 REli :t 02.,'19" '81 RO~lALO t'1ARCUSE , H:EEH 
OlD tU :t 
43 FtIT 82,IH'OI<E 83,39'? "!{=}!" ' GOTO 1 
00 
50 DIM AF'F"!(:O'6) , FIL$( 14),. FILW 9) , i-[J1$( 1 
2 M[)2$( 12), HD3$( 12), HD4$( 12 >.. ru5$( 12) 
60 DIM H[b$( 12 ), It~ 1 ),RECl( 132), Hi$( 31), 
[tU:( ~:), [Il( 6 ), DE< 6 ) 
65 om S$( 15),)($( 5 ) .P-.t(24 ),fl"!( 16 ),t-j:$="!R 
ECORO t·m FOut·ID I " ,mil=" 0, on:;. DB" 
70 F'$="PRE::;;:; f;'ETliRN TO COt-lTH111E", S$=" {[D) 
l.J-n SELECT OPTI ON' " <'.$=" ! ERF:OR! " 
75 FOP I =1 TO 6 , OL( !)=~1 ' DE<I )=0 , tlE)(1 I 
&'0 FOR I =1 TO 132 , F:EC$( L 1)=" u , \'£>(1 I, F: 
ETURI·l 
Hlfl GRAPHIC:; 0 ' ;' "{[]O\·lt·j} OOTA t1AtlAGEt·1Eti 
lOCI GRAPHICS 0 '? "{[Jo\·lt·j} DATA MANAGEtlEN 
T SYSTEti - IJER 1.2'" eLR 'DItl 1$( 1 ) 
110 ? "{[]m·ltl} PRH1A":\' OPTIm'1 t1HU' 'P 
U<E 16,64 ' POKE 53774,64 

Positions and NULL Char) 

12(1 ? "{DOl·ltD 0 - DATA OICTIm·1ARY FI.tlCTI 
a·ls" ,;, " (DEFHlE flHl APfUCATIOtl & DA 
TA),' 

UJ 27,253 ESC;CON;2 Console Bell 
IKJ 27.125 ESC;CON,CLR Clear Screen 
ILJ 27.29 ESCjCON; = Move Cursor Down 
[MJ 27.158 ESCjCON;TAB ClearTab(screen) 
INJ 27.159 ESC;SHIT;TAB Sci Tab (screen) 
10J 27.127 ESC;TAB Tab (screen) 

Figure 1. Data ManagementfDatabase System 

Dala 
Management 

!l:~~m V 1.2 

T 
~ .. ---- ----~ 

Oala File OMS 
Dic liomnr Ma nllg'!n1t"111 S<o" 
Menu Menu Uti lity 

t 
~ --. .. 

Add 
Delet'! U st 

Dictionary 
Dirtionar~' Dictionary Rt'<'ord Rt'<'o rd IAndD:u aSrI' Record 

~ I 
I 0", ~ St-It"c\ 

~ Dictionary Data Base 
Attributes 

~ --. "-
"tid 

Ulx lale' Lis t 
R.'cord Deh' lt' Inquiry 

R""ortl 

~ 
( 

"pplintion , 
Data 
na",~ 

\' \.1 

130 ? "{oOHtl} F: - DE FILE 11AtlAGEtlEtn S 
YSTEn" ,? " (ACCESS E,;I~;THjG DATA. 8A'':;E 
)U 
150 ? "{DOl·lt·D S - CALL [m ~;ORT UTILIT'i" 
,? "mm·ltD E - E!1D <TEFliHIATE [~i:; ),' 
160 .;, ,? "SELECT Cf'TIC~V'; ,IHPUT 1$ IF I 
$=" F:" THEt-I 50~1 
15'0 IF 1$="0" THEtI 6000 
~'OO IF 1$="::;;" THEt1 RUH "0 , on::;:;ORT" 
21(1 IF It="E" TffJ1 GRAPHICS 0 ' H1D 
2~'0 ',' "! HIlJALI 0 I " 'GOTO 16~1 
49(1 ? "{DOl·ltDSELECT DATA SET 1ST", GCt:;UB 
63(10 
5f1lC1 .;- "{CLEAR}::OCllolt{: Ott:; FILE HHt-IAGEt'1E 
HT l"lENU" 
5~'fl IF flE0 0 THEti{ ,.;- ,AF'P$' IF pool THEt1 

? ,"! PR I t-1TER SELECTED I " 
54~1" "{DOl·ltD :; - SELECT DATA 8A'3E " , ;, " 
A - ADD" 
5&1 ? "L LI::;T "" m)UIF.:\·" , ;' " U - lIPDA 
TE" 
590 " "F' F'R HHEF: C3CF.:EEtl DEFAUL TO" ,? 
" E - EHD (F.'ETUF.:t1 TO Drt:; t·1EtlU)" 
60~lc. , ',' "SELECT OPTI Oti' " .; ,HlPUT I$ IF I 
$="E" THEtl 10~1 
620 IF It=" ::;;" THEH 750 
63~1 I F I $= " A" THEt'l 1 t1l)] 
640 IF U="L" THHl 2\)00 
650 IF U= "U" THEH ]((<0 
66~1 IF 1$= " P" THEfl b:::IJ 
67(1 ? "I m.JALI D I " ' GOTO 6011 
68(1 IF t1E=0 THEI1 49£1 



LETTER PERFECT
ATARI 400/800 APPLE II

EASY TO USE — Letter Perfect is a single load easy to use program. It is a menu driven, character orientated processor

with the user in mind. FAST machine language operation, ability to send control codes within the body of the program,

mnemonics that make sense, and a full primed page of buffer space for text editing are but a few features. Screen Format

allows you to preview printed text. Indented margins are allowed. Data Base Merge with DATA PERFECT by LJK, form
letters, accounting files and mailing labels only with MAIL MERGE/UTILITY by LJK. FEATURES - Proportional/
Incremental spacing " Right Justification * File Merging * Block movement ' Headers * Footers * Print Multiple Copies ■
Auto Page Numbering ■ Scroll forward/backward * Search and Replaces " Full cursor control " Underlining * Boldface *
Superscripts ' Subscripts " Auto page numbering * Insert character/line * Delete character/line * Centering * Horizontal

tabs/changeable " Multifunction format line (line spacing — left margin — page width - lines/page — change fonts — top/
bot margin adjust) MUCH MORE! $149.95

ATARI VERSION 2.0 #2001
Compatible with Atari DOS. Uses proportional font, right justified with Atari 825/Centronics* 737, 739 printers. Uses

EPSON MX* Series + Graftrax/italicized font. Can mix type fonts on same page; mix boldface and enhanced font in same

line with justification. Can be used with 16K Atari/400.

"Compared to the price of many other word processors, this package is a steal. It does everything the advertisement

claims and more. On top of this the software is very easy to use." A.N.A.L.O.G. MAGAZINE

APPLE VERSION 5.0 #1001
DOS 3.3 compatible - Use 40 or 80 column interchangeably (Smarterm - ALS; Videoterm-Videx; Full View 80 - Bit 3

Inc.; Vision 80 - Vista; Sup-R-Term - M&R Ent.) Reconfigurable at any time for different video, printer, or interface.

USE HAYES MICROMODEM ITLCA necessary if no 80 column board, need at least 24 K of memory. Files saved as

either Text or Binary. Shift key modification allowed. Data Base Merge compatible with DATA PERFECT* by LJK.

"For $150, Letter Perfect offers the type of software that can provide quality word processing on inexpensive micro

computer systems at a competitive price." INFOWORLD

DATA PERFECT
T.M. LJK

APPLE & ATARI

DATA BASE MANAGEMENT 399.95

Complete Data Base System. User orientated for easy and fast operation. 100% Assembly language. Easy to use. You may

create your own screen mask for your needs. Searches and Sorts allowed. Configurable to use with any of the 80 column

boards of Letter Perfect word processing, or use 40 column Apple video. Lower case supported in 40 column video.

Utility enables user to convert standard files to Data Perfect format. Complete report generation capability. Much More!

T.M. LJK $29.95

APPLE & ATARI
EDIT 6502
This is a coresident - two pass ASSEMBLER, DIS

ASSEMBLER, TEXT EDITOR, and MACHINE LANGU

AGE MONITOR. Editing is both character and line

oriented. Disassemblies create editable source files with

ability to use predefined labels. Complete control with 41

commands, 5 disassembly modes, 24 monitor commands

including step, trace, and read/write disk. Twenty pseudo

opcodes, allows linked assemblies, software stacking

(single and multiple page) plus complete printer control,

i.e. pagsnation, titles and tab setting. User C3n move

source, object and symbol table anywhere in memory.

Feel as if you never left the environment of BASIC. Use

any of the 80 column boards as supported by LETTER

PERFECT, Lower Case optional with LCG.

MAIL MERGE/UTILITY

This menu driven program combined with LETTER

PERFECT allows user to generate form letters and print

mailing labels. With the Atari, you may CONVERT

ATARI DOS FILES, or Visicalc files compatible for

editing with LETTER PERFECT. Utility creates Data

Base files for Letter Perfect.

LOWER CASE CHARACTER

GENERATOR $34.95

LJK DISK UTILITY APPLE $29.95

This menu driven program allows the user to manipulate 3

variety of different file types. Binary, Text, and Source

files may be easily converted into each other. The pro

gram may be used with APPLESOFT", V1SCALC*, and

other programs. These program files may be readily

adapted for multiple use including editing with LETTER

PERFECT word processings.

Lower Case Character Generator for the Rev. 7, Apple

or 11+ computers. When installed, this Eprom will generate

lower case characters to the video screen. Lower case

characters set has two dot true descenders. Installation

instruction included. Manual includes listing of software

for full support and complete instructions for shift key

modification. Compatible with LETTER PERFECT.

TM

LJK ENTERPRISES INC.

P.O. Box 10827

St. Louis, MO 63129

(314)846-6124

DEALER

INQUIRES

INVITED
i J

ENTERPRISESCOMPUTER BASED SOFTWARE

Trademarks of: Apple Computer — Atari Computer — Epson America — Hayes Microcomputers — Personal

Software — Videx — Bit 3 Inc. — M&R Ent. — Advanced Logic Systems — Vista Computers

ATARI 400/800 APPLE II & 11+ 
EASY TO USE - Letter Perfect is a single load easy to use program. It is a menu driven. character orientated processor 
with the user in mind. FAST machine language operat ion. abil ity to send control codes with in th e body of the program, 
mnemonics that make sense, and a full printed page of buffer space fo r text editing are but a few fea tu res. Screen Format 
allows you to preview pr inted text. Indented margins are allowed. Data Base Merge with DATA PERFECT by LJK. form 
letters, accounting files and mai l ing labels on ly with MAIL MERGE/ UTILIT Y by UK. FEATURES - Proportional ! 
Incremental spacing ' Right Just if icat ion ' F ile Merging' Block movement · Headers · Footers· Print Multiple Copies· 
Auto Page Numbering ' Scroll forward /backward· Search and Replaces - Full cursor control' Underlining' Boldface· 
Superscripts ' Subscripts ' Auto page numbering ' I nsert character /li ne ' Delete characte r/1ine • Center ing' Horizontal 
tabs /changeab le · Multifunction format line (line spacing - left margin - page width - lines/page - change fo n ts - topl 
bot margi n adjust) MUCH MORE! $149.95 

ATARI VERSION 2.0 #2001 
Compatible wi th A tari D OS. Uses p roportional font. righ t jus tified with A tari 825/Cen tronics · 737, 739 p rinters. Uses 
EPSON MX- Series + Graftrax/i talicized font. Can mix type fon ts on same page; mix boldface and enhanced fon t in same 
line with justification. Can be used with 16K A tari/400. 
"Compared to the price of many other word processors, th is package is a steal. It does everything the advertisement 
cla ims and more. O n top o f th is th e so,ftware is very easy to use." A.N.A.L.O.G . MAGAZINE 

APPLE VERSION 5.0 #1001 
DOS 3.3 compatible - Use 40 or 80 column interchangeably (Smar term - ALS; Videoterm·Videx; Full V iew 80 - Bit 3 
Inc.; Vision 80 - Vista; Sup-R-T erm - M&R EnL) Recon fi gurabte at any time for different video. prin ter, or interface. 
USE HAYES MICROMODEM II -LCA necessary if no 80 column board, need at least 24 K of memory. Files saved as 
either Text or Binary. Shift key modification allowed. Data Base Merge compatible with DATA PERFECT" by LJK. 

" For $150 , Letter Perfect offers the type of software tnat can provide quality word processing on inexpensive m icro· 
computer systems at a competitive price." INFOWORLD 

DATA PERFECT T.M.LJK APPLE & ATARI 
DATA BASE MANAGEMENT $99.95 

Complete Data Base System. User orientated for easy and fast operation. 100% Assembly language. Easy to use. You may 
create your own sc reen mask for your needs. Searches and Sorts allowed, Configurable to use with any of the 80 column 
boards of Letter Perfect word processing, or use 40 column Apple video. Lower case supported in 40 column video. 
Ut ili ty enables user to convert standard files to Data Perfect format. Complete report generation capability. Much More! 

EDIT 6502 ™LJK 
This is a coresident - twO pass A SSEMBLER , DIS­
A SSEMBLER, TE X T EDITOR , and MACHINE LANGU­
AGE MONITOR . Editing is both character and line 
oriented. Disassemblies create editable source files with 
ability to use predefined labels. Complete control with 41 
commands, 5 disassembly modes, 24 monitor commands 
including step, trace, and read /write disk . T wenty pseudo 
opcodes. al lows linked assemblies, software stacking 
(single and mu ltiple page) plus complete prin ter contro l, 
i.e. paganation, titles and tab setting. User can move 
source, object and symbol table anywhere in memo; y. 
Feel as if you never left the environment of BASIC. Use 
any of the 80 column boards as supported by LETTER 
PERFECT, Lower Case optional with LCG . 

LJK DISK UTI LlTY APPLE $29.95 
This menu d riven program al lows the user to manipu late a 
var iety of different file types. Binary, Text, and Source 
files may be easily converted into each other. T he pro· 
gram may be used with APPLESQFT " , VISCALC " , and 
other programs . These program f i les may be readily 
adapted for multiple use includi ng editing with LETTER 
PERFECT word process ings. 

n n I~T " 
[HHE~il L1 LJ lW -...;C~O~"_PU;..l~[ ;..R .;.BA~S.;.[ O:....:.SO;..I.;.l ;..W .;.AR~[ ___ ..:[.;.N.;.l[:.:R::.P:::R1.:S [::S~ __ I n [ 

MAIL MERGE/ UTILITY 
$29.95 

APPLE & ATARI 
Th is menu d riven program comb ined with LETTER 
PERFECT allows user to generate form letters and prin t 
mailing labels. With the Ata r i, you may CONVERT 
ATARI DOS FILES, or Visicalc fi les compatible for 
edit ing with LETTER PERFECT. Utility creates Data 
Base files for Letter Perfect. 

LOWER CASE CHARACTER 
GENERATOR $34.95 

Lower Case Character Genera tor for the Rev. 7, App le II 
or 11+ computers. When instal led. this Eprom w ill generate 
lower case cha racters to the video screen. Lower case 
cha racters set has two dot true descenders. I nsta llation 
instruction included. Manual inc ludes listing of software 
for full suppOrt and comple te inst ructions fo r shi ft key 
modification. Compatible with LETTER PERFECT. 

UK ENTERPRI SES INC. 

PO. Box 10827 

St. Louis, MO 63129 

(314) 846-61 24 

DEALER 
INQ(JIRES 
INVITED 

· Trademarks of : Apple Computer - Atari Computer - Epson America - Hayes Microcomputers - Persona l 
Software - Videx - Bit 3 I nc. - M&R Ent. - Advanced l og ic Systems - Vista Computers 
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690 ? :? "TYPE: P- PRINTER S- SCREEN"= IN

FUT IMF I$OllP" THEN F-y^GOTO 560

780 P=MN$="{RXESDD CVMF RL>55
OR HE>4 THEN IN$< i,i)=1!<0>"

718 L=1:FOR 1=2 TO f€--J=DL<I-l) = IF J<12
THEN J=12

720 L=L+J+2aH*CI+2,I+2>=CHR$(L):NEXT I

730 R=69Q:TRAF 9516:LPRIHT IN$:TRAF 4600
0:GOSUB 88=GOTO 58fi

750 ? "{CLEAR}{DOWN} DATA BASE SELECT

ION": OR 'GOSUB 58*768
760 ? "{DOWN}ENTER DATA SET NAME (I FOR

IH£K)"=? :? P*;11 (END)11
770 INPUT FIUB'IF LEN(FILQ$>8 THEN 500

788 IF LEN<FILD$>=1 AND FILD*="In THEN G
OSUB 6500: GOTO 769

866 T=1:GOSUB 920S:IF EQF=0 THEN 500

828 ? "<D0i#ODATA SET LOADED" ^C-OSUB S388

830 RL=1=FOR N=l TO !€=GOSUB S80+N=RL=RL

+DL(N)=NEXT N

858 Dill QS$(RL>*SWK3S>:F0R 1=1 TO RL = DS
*<I,I>=11 "=NEMT I* GOTO 506

881 DIM FQ1*<DL(N»:RETURN
882 DIM FD2$CDL<N>>: RETURN

883 DIM FD3*<DL<N)) = RETURN

884 DIM FD4*<E3L(N)> = RETURN

885 DIM F05$(DL<N;O: RETURN

886 DIM FQ6$<DUN)):RETl$N

1980 IF NE=9 THEN 490

1685 R=580-TRAP 3580--XIO 36,#2,0.0.'
OPEN #2,9,0,FIL$:TRfiF 4

1010 ? u-CCLEARKBOtfrO

TO ADO RECORD, ENTER'"
1040 FCR H=l TO NE

1050 GOSUB 9820+H:IF DE(NX>2 THEN ? n (

";DL<N>;" CHAR MkO^GOTO 1870

I960 ? " (6 CHAR - ffiDDYY)"

1S70 INPUT IH* = L=LEN<IH$)--IF H=l AND L=0

TfEH 1180
1Q75 GOSUB 4400 = IF ERRO0 THEM 1070

108Q Q3SUB ySlS+N^rO-T N:GOSUB 4U99

1170 ? #2;0S$=? "{DOWN}TRANSACTION ACCEP
TED"

1180 ? "ttiOM-OTYFE E FOR FMS MEHU"'? Pt

1190 INPUT U-IF I*O"E0 THEN 1818
120B CLOSE #2:XI0 35..#2/0,0/FIL*:UJ!U 50

0

2006 IF NE=0 THEN 498

2828 ? " {CLEAR} {DOWN} ";APP* = ? "■CDOWhO
IHiJUIRY / LIST11 = IF P=l THEN ? ,,ll CUFO-1P

RINTER SELECTED 1"

2S30 ? "CDQUN} A - LIST ALL RECORDS11*? "

S - SEARCH ON KEY:i

2850 ? " E - END (RETURN TO r0flLJ)":T=9

20bS Y S$.i : INPUT I*:IF I*anEB THEN 500

20&y IF I$="A1: THEN 238S

2099 IF I$=llSli THEN T=l=? "{CLEAR}11 =GOSU
B 4100-GOTO 2300

2100 ? !':M-:G0TO 2860

2360 1=0;EOF=0:R=2008:TRAP 9588:OPEN #2,

231U TRAP 2420-INPU! #2:US$'TRAP 48030-1

F T>8 THEN 2330

2320 IF SU$ODS$<SS;SE) THEN 231G

23-^0 E0i-=L0F+MF i-'Oi THEN 24SS

2340 L=1 = J=MF I>8 THEN 2370

235G R=2440^TRhP 95iy = LPRINT "«}00"ifiP

23bS LPRIHT HDi^;ll{I>li;HD2$.;1!a>11;HD3$jl

a>BiHM#iiia>iijHD5*/iia>iijH3e*iii«}11
2378 FOR H-l TO l€'K=OL(H>=IF K<12 THEN

2389 TRAP 95i8=LPRINT RECK 1, JM=I+MF
K55 THEN £318

2395 1=0: LPRIHT "CD" =GOTO 2310

2409 GOSUB 4300^? :? p$,-» (E TO STOP)11

2410 INPUT TI--IF I*OHE" THEN 2318

2420 IF E0F=9 THEN ? N*

2439 IF EOF>0 THEN ? "REC COUNT- "jEOF

2435 IF P=l THEN LPRIHT "&311

2440 CLOSE #2; GOSUB 6309^ GOTO 2026

300@ IF NE=0 THEN 498

^20 ? " {CLEAR}-CDOUN} "jAPP*^? "iDOt-ibO

UPDATE / DELETE"; :GQSUB 4180

3840 R-500aRAP 9500-OPEN #2*4,0^FILt-(F
EN #3;SJ0/1D = TB1P"=EOF=0

TRAP 3250: INPUT #£,DS$:TRAP 40000
IF SU$ODS$(SS;SE) THEN ? #3;DS$ = G0

TO 3860

3100 GOSUB 4350

3120 ? "{DOWN}ENTER' FIELD # TO UPDATE;

D TO DELETED? "PRESS RETURN TO WRITE FE
C"

3130 E0F=E0F+M*WT I*sIF LEHCI*>0 THE
N ? #3;OS*'GOTO 3660

3135 IF I*="D" THEN 3^0
3140 TRAP 3120:N=UAL(I$>:TF:AP 48806aF N

<1 OR N>HE THEN 3120

3158 ? "{KMOENTER NEW "; : GOSUB 9820+N =

3170 INPUT IN*«L4.ENC IN*) = GOSUS 4400 = IF

ERRO6 THEN 3150

31S0 ffiSUB 3810+N: GOSUB 4000:U3TO 3188

3250 FOR 1=1 TO LEN<IN*)=IHI<Iil>=" "=NE

XT MN$a,7>=llD:TEMFV

3260 IK$(y,7+LEN(FIL*>-2>=FIL*(3)

3270 CLOSE #2^CL0SE i3=KI0 36,#2,y,8,FIL

3280 XIO 32,#3.0.0i

3290 IF EOF=0 THEN ? N$

3300 ? "-CDOWOnORE UPDATES? <Y OR N)":IN

88 

b~l 'f , -;.. 'T i PE ' P- PRUnER S- SCREEN '" Hi 
PUT It , IF 1$< >"P" THHl P=0 ' GOTO 500 
700 P=I' Hl$=" {P) {EDD {,}", IF FL>55 

OR HE>4 THEH Hl$( 1, 1 )=" { O}" 
710 L=I ' FOR 1=2 TO HE, J=Dl( 1-1)' IF ..1<12 
TlHl J=1 2 
72(1 L=L +J+2 ' It1$(: 1+2, 1+2 )=CHR$( U' NE>o:T I 
730 R--690 , T~:AP 9510 ' LF'F: 1 fiT Jtl$ ' TRAP 4000 
0, GO::;U8 :::0, COTO 500 
75~1 ? " {CLEAR} ::om,itD- DATA B~6E :3ELECT 
Iot'ln ,eLR 'GC)::tI8 50 ' R=7@ 
76(1 ~, "mm,nDEtlTEP DATA :;ET tlAt'lE (I FOF: 
H[IEiO:)" ,? , 'f P$ ; " (Et·jiJ )" 
77(1 HlPUT Fl LD$' IF LEtK FILD$ :;=~1 THEH 5~1~1 

7:;'0 IF LEtK FILD$)=1 AtlD F! LD$=" I" THEN G 
O:3I..1E: 6500 , @TO 760 
80(1 T=I ' GQ:; U8 92f10 , IF EOF=0 THEfj 50f) 
E:2~1 ? 11 {[llji,~ r'D D~ TA ~:;ET LOACIED il ; GO~:;UE: 63[1(1 

830 Fi. = 1 ' FOR H= 1 TO tiE> GO::;UE: :; 80+t'1' RL =RL 
+DLOD ' t'lE:'~T t1 
85€1 Dm DS$< FL' , 81.)$(30 ) ,Fer,;: 1=1 TO Fi' [IS 
$( I , I )= " " , t·iEi(T I , GOTO 5(10 
881 OIM F01$( OLOl» , F.:ETURt·i 
882 OIt1 F[k"$( OL( ti ;. ) , RETUFl i 
sa3 OIt1 mw OL( ti :; ) ' F:ETURH 
sa4 om FD4$( OU: N:;:" RETURti 
885 OIt1 F05$( DL( t·l;';" RETUF.:ti 
8&'6 0It1 FI);$( DL( H;')' FHUF:H 
100(1 IF tlE =0 THEtl 490 
1005 R=50fj ' TF:AP 9500 0:':10 36,#2, O, 0, FIU ' 
OFHl #2 , 9 , 0, FIL$ ' TRAP 400(10 
1010 " .. {CLEAF:} {DO~itO "; AFU ,' "{OI)~,ltn 

TO ADO RECOF.:O., EHTEF.: ," 
104(1 FOR tl=1 TO HE 
1(15(1 G09J8 982(Htl ' IF DEOD< >2 THEi l :- " ( 
" .;DL( t·D; " CHAF.: r1Ai; )" ' GOTO 107(1 
106(1 ',' " ( 6 CHAR - t-1l"100\ '\ ')" 
1070 Hf'UT Itl$ ' L=LEtK Itl$ ) , IF ti=1 AtlO L=l1 
THEtl 118(1 

1075 GC6U8 440(1 ' IF m;:< >(1 THEti 1 (17[1 
10~~) GCGU8 9::: 10+tHiD~T H GO::;LIE: 4000 
117(1 ',' 112 .; OS$ ,',' U {[IOl-ltt TF.:AH::;ACTI m'l ACCEP 
TED " 
11 ~:0 " " ·mm,ltl} T'y'PE E FOP FIt:; t1WJ U , ? P$ 
119(1 IHPUT 1$ , IF 1${>"E" THEti 10W 
1200 CLO:3E #2 ' i~IO 35 .. #2 , 0 .. 0 ., FlU GOTO 5(1 

° 20(n) IF tlE=I) THEti 490 
<''02t1 ',' U {CLEAP}::Dm,lt·{:- U .; APP$ ,.;, U {DOl,lt'D 

W1UIVi / LI:3T'" IF P=1 THEH ' ,," {UP} IF' 
F:I tHEP :;ELECTED i " 
2030' u::OOl,ltD A - Ll:3T ALL F.:ECCiF.:D:3" " " 
S - SEAf;:CH Oil KE\' a 

205(1" U E - £tiD (RETUF:ti TO 11EHiJ ;' U 'T =9 
L'06(1' S$ i • ItlPUT 1$ IF I$="E" THEtl 500 
20~:(1 IF 1$= U A" THErl 23(1\) 
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2090 IF 1$=":3" THEH T=I ' ',' " {CLEAF.:} U 'GOW 
B 41(10 , GOTO 23(1(1 
210(1" :,:$ . GOTO <.'060 
23(10 1=0' EOF=0 ' P=2000' TPAP 9500 OFH l #2 ., 
4,1) , FlU 
23 W TRAF' 2420 ' ItlPUT #2.' [:'::$ , TRAP 401X10' I 
F T >~: THEtl 2T30 
2320 IF ::;I.}$< >0::;$( :;::;, ::;E) THEti 23 W 
233~1 EOF=EOF+l: IF P< >1 THEr·~ 2400 
234(1 L=i' j =1 , IF 1>0 THEti 23713 
235(1 F.~=2440 ; TF~AF' 95 i (1 : LP~: I t'n II {I} {~{~ iI i AP 
P$ ; II {T} GO II 

236(1 LF'iU fiT HD 1$; U {l} " i }-i[l2$ .; U {j} U .; HD3:t .; U 

{ I) 1\; H04$; ii {I) II .; HD5$ j it { I};; .; HDb! ,; Ii .:}:) II 

2370 FOF.: tl=1 TO iiE K=[Il.:tD IF K< 12 THEti 
K=12 
2375 F.:EC$( JJ.j+DL( t·~)- l )=U:;$( L, L+DL(t'i)- l): 
L=L +Dl( tl ) ' J=J+K+2' tlE:(T t; 
2380 TRAP 9510'LPRItH REC$(LJ )' I=I+l ' IF 

1<55 THH1 2310 
2390 I=0 ' LPRUH U{l}" 'GOTO 2310 
2400 GOSU8 4300 '? ,? F"$ ; " ( E TO STCf' )" 
2410 Ilf'UT 1$. IF U O "E" THEtl 2310 
2420 IF EOF=0 THEtl ? N$ 
2430 IF EOF>0 n£N ? uREC COUtH- U ;EOF 
2435 I F 1"=1 THEN LPRHn "~l)" 
2440 CLOSE #2 ' GOSUB 6300 , GOTO 2020 
3OOIC1 IF t·lE =0 THEH 490 
3lfc:0 ',' "{CLEAR} {[IO~ltD " ; APP$ , '( U {[IO~l1'D 

I..FDATE ./ DELETEu; ,GOSU8 4100 
3040 1\'=500 , TRAP 9500' OF'EH #2 , 4, 0, F I L$ , OF' 
EH #3,8 , 0, "0 ' TEtlP " ' EOF=l1 
3060 TRAP 3250 ' Itf'UT #2 , OS$ ' TRAF' 40000 
3080 IF Sl)h >OS$( :;3 , SE) THEt'l .;- #3 ; DS$ , GO 
TO 3060 
3100 GOSU8 43[10 
3120 " .. {Oo(,ltl} EfHER ' FIELD # TO UPDATE; 
o TO OELETE" ' ? "PRE:::::: RETUFJl TO ~'lR lTE RE 
ell 
3130 EOF=EOF+l ' IHPUT 1$ , IF LEW 1$ )=0 THE 
H ? #3 ; DSt ' GOTO 3060 
3135 IF 1$="[1" THEN 3061) 
3140 T~'AF' 3120 ' t·i=I..JAL (l $) ,WAP 40(nX1 ' IF t·l 
< 1 OR tl>tlE TfHl 3120 
3150 " " {DO~'lt[: EmER tBI " ;, GO:;UB 982ICHN ' 
'{ LI II 

317(1 HlPUT IH$ ' L =LEtK mn ' GCt:tI8 4400 , IF 
ERF.:< >0 THEtl 3150 
3180 mSU8 981 (Ht·l ' GO:3UB 4(1(10, GOTO 3100 
3250 FOF: I =1 TO WK HlL< ' IH$( I, I )= " " , fiE 
XT I , Hl$( 1,7)="0' TEt·lP .. " 
3260 IH$( 8, 7+LEtKFIU )-2 )=FIU( 3 ;' 
327IC1 CW3E #2CW3E #3,>;ro 36 , #2 , O,0,FIL 
$, >~IO 33, #2, 0, 0, FIL$ 
328(1 ~: IO 32 ,#3 ,O,O, Hu ,>ao 35 , #3,O .. 0,FIL 
$ 
3290 IF EOF =t1 THEil ' t·l$ 
330(1" " ·mOl,jt·Dt·10F:E UPDATE:; '; ('i' OR tD'" Hl 
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PUT I*= IF I*="Y" THEN 3008
331@ GOTO 508

4608 FOR 1=1 TO LJENCDS*>*DBKLI)«" ":NE

XT I

4816 Lal'RK N=l TO NE-GOSUB 9840+N=DS*<

UL+DL(NM)=IN*
4920 L=L+DL<N) = NEXT N^DSSCRL)="*":RETURN

4100 ? ll SELECT KEY:"=? = FOR 1=1 TO NE = ?
II II . T . II II .

4110'gQSUb'9820+I=? " "«XT I>? :IF SF=
0 THEN 4140

4120 ? "PRESS RETURN FOR KEY:"'? " 1ST "

;SL;" POS OF ui

4130 GOSUB 9820+SF;? " CU;SU*;I!)":? "

? " OP:, ".;

4140 ? "ENTER KEY FIELD Wl

4160 TRAP 428@=IHPUT SF=TRAP 48608'IF SF
<1 OR SF>HE THEN ? X^GOTO 4140

4170 ? "ENTER UALJUE OF "j-GOSIB 9828+SF;

41SS INPUT SU$ = SL=LBKSU$) = IF SL<1 OR £L

>DUSF) THEM ? X*j " L£NU=GQTO 4170
4190 SS=MF SF>1 THEN FOR 1=2 TO SF^SS=

SS+DL(I-D^€MT I

4200 IF SF=5 THEN ? X*:GOTO 416S

4210 SE=SS+SL-1=RETURN

4300 L=1:FOR N=l TO l€*IH«SKLiUa.<H)
-1)

4310 GOSUB 38i0tNsL<+DL(H)*HEXT N
4320 ? " {CLEAR) {DOWN} "sAPP$'? ;FOR N=l
TO ME

4330 ? M.;" ";'GOSUB 9820+N ■ GOSJB 9840+N'
? " 'M^ = NEXT H=RETURN

4400 ERR=0^F L<1 OR L>DL(H) THEN ERR=l

4410 ON DE(N) GOSUB 4598,4520,4560aF ER

R< >0 THEN ? X$

442^ RETURN

4500 FOR 1=1 TO L*J=ASCCIKKLI)>*IF J<4
8 OR J>57 THEN ERR=1

4510 NEXT I: RETURN
4520 GOSUB 4500: IF LOb THEN ERR=1

4536 IF IM*Cij2K"8i" OR IHti Ii2»"12" T

454G IF IN*(3,4XM0i" OR IH$<3i4»"3iu T

HEN ERR=1

4550 RETURN

45G0 IF IN$CL-2,L-2X>" " THEN ERR=1

4579 TRAP 4599 = I=UALCIN$< i,L>VTRAP 4960

U

4586 RETURN

4599 ERR=1=GOTO 4586

6800 ? " <CLEAR> {DOWN} K1S DATA DICTIO

NARY MENU"=CLR : GOSUB 50
6050 ? "{DOWN} A - ADD HEW APPLICATION /

DATA BASE"

6060 ? ■ I - LIST DICTIONARY INDEX11'? "

L - LIST CURRENT D6 DESCRIP"

6880 ? n D - DELETE DATA BASE" =? " E - E

ND (RETURN TO DMS MENU)"

6188 ? =? Sfc'WUT 1$
6128 IF I$="ft" THEN 8000

6138 IF I*=lT' THEN R=6000 = GOSUB 6500 = ?
:? Hi 'INPUT I$'GQTO 6600

6140 IF I$te°LH THEN 7980

6150 IF M»HO" THEN 7580

6168 IF I$="E11 THEN 180

6178 ? X*=GGTO 6188

6388 FOR 1=1 TO 150'NEXT I = RETURN

6318 FOR L=l TO LENCFILD$)-IF FILD*(L,L)

<>" " THEN NEXT L

6328 L=L-1 ;FIL$< 1,2>="D=" -FIL$(3,2+L)=FI

LD$C i,L>•-¥VlM3+L >=". DB!I ■ RETURN

6586 ? "-CCLEARKDOUN} DATA SET INDEX"'?

= T=0: GOSUB 9200 ■■ RETURN
7^8 ? "-CCLEARKDOUN} DATA DICTIO^RY

IHSUIRY":? "-CDOUN; A - ALL FILES'1^ T=9

7828 ? " S - SINGLE FILE"=? n E - END CR

ETURN TO MENU)"

7838 ? S$.; ■• INPUT I*'IF I$="E" THEN 6080

7840 IF I$=HA" THEN 7988

7858 IF I*="S" THEN ? "ENTER FILE NAME"*
T=2=U3TO 7678

786S ? XI: GOTO 7938

7878 INPUT FILDI'-IF LEN(FILD*)=0 THEN 76
68

78£!0 R=7880 = GOSUB 9208 = GOTO 7088

7588 ? "-CCLEARK00MO TO DELETE DICTIONA

Ry ELEMENT AND11:? ■ RELATED FILE, TYPE F

ILE H#1E:"

7510 ? P*jb (CANCEL)" ahPUT FILD*=IF LEN

CFILD$)=8 THEN bS68

7528 R=7588aRAP 98W*0PEN #2^ 4* 0. Oh$ * QP

EH #3,8.8, »D:TEMP"-EOF=0
7530 TRAP 76^= INPUT #2,REC^TRAP 48868
7540 IF FILDfOF£C*(l;LEN<FILD$)) T*€N ?

7558 EOF=EOF+1=GOSUB 9000=GOSUB 8750

7568 ? "TYPE D TO DELETE";=INPUT I$:IF I
f<>"0" THEN ? "SAUED":? #3;REC*^GOTO 753

0

7570 ? "DELETED" 0<IO 36,#

33,#4J0..0,FIL*^GOTO 7530

7608 IF EOF=0 Th€H ? N*

7610 CLOSE #2:CL0SE #3 = XI
=XIO 33,#2,0,8,Orti

7628 XIO 32,#3,8J0.."OaEMP,DriS.DB"--XIO 3

6,#2,0,8,Dm

f

7640 GOTO 6900

8888 ? "{CLLAR}{DONN} ADD TO UATA DICTI

ONflRY"'? aWM ENTER APPLICATION Nf^€
(1 TO 25 CHAR)"

8810 INPUT APP$:L=LEN(APP$MF L<1 OR L>

25 THEN ? X$ = Q0TO 8310
8820 Y "ENTER FILE NAME (1 TO 8 CHAR)"'?

11 FILESPEC WILL BE ; D;XXXXXXXX. DB':1
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PUT 1$' IF 1$=" '.,-''' THEti 3C.J€10 
3310 GOTO 5".J€1 
4fi-10 FOR 1=1 TO L8K 05$ :HIS$( L 1)=" ", t-I: 
>''1 I 
4010 L=1 'FOR 11=1 TO l·f>C;OSU8 984(HH'0:;$( 
L., L+OL( ID-1 )=Hl$ 
402(1 L =L +OL( tl ) ' 11E>~T rl ' Lr.:;$( ~L )=":t" ,RETUf\tI 

410(1 ',' " SELECT KEY'" ,', ' FO~: 1=1 TO t·lE>? 
11 II j 1 ; \I 11 i 

4110 W3U8 9:320+ I , ;- " ", t'lEi~T I' .;- , IF SF= 
o TI-£I1 4140 
412(1 " "PRE:;S RETUPtl FOR KE'y"'" .;- " 1 ST " 
.; ~;L ; 1\ POS OF II i 
413t1 GOSU8 9''::2t1+~;F :? \I (11.; ~;~.1$ ; 11)1I :? II \I : 

? II rn::~) II j 

4140 ? "EHTER I-T,' FIELD #"; 
4160 TRAP 42(10 HiPUT :;F ' TRAP 4£1000 ' IF E;F 
-< 1 OF: :;F>tlE THEIl; )($ ' mTD 4140 
417(1 .;. "EHTEF: I)ALUE OF " .;' GOSU8 9820+:3F' 
? II ( l-II;Dl(::;F );H) 1I 

418(1 HlPUT :31)$' :;L =LEt¥ ::;1.)$ ) , IF SL<1 OR SL 
)OLC3F ) THErl ;- )~$ ;" LEll '" GOTD 4170 
4190 ::;::;=1 , IF ::;F ) 1 THEIl FOR 1=2 TO :3F '::S= 
%+OL ( H ~" I'£>(T I 
42(1(1 IF ::;F =(1 THEIl .;. )~$ ' GOTO 4160 
421(1 ::;E=::;::;+:3L -1 ' RETURH 
430(1 L=1' FOR tl=1 TO t·1E , Hi$=DS$( L L +[lL(fD 
-1 ) 
4310 GUSUE: 981(Hti' L=L +OLd!) , tlDn H 
4320 .;. " {CLEAP}::Dm·ltD ", AF'F't , ;, ' FOF: tF 1 

TO HE 
4330 .;. t·l; " " .; ' G(I:;UE: 982(Ht·l, GO::;iJE: 9840+H' 
? " " .; Ita ' t'lE>n Ii' F:ETURH 
44(1(1 ERF.:=(l , IF L<1 OF.: L>OLOD THEt'l EP.P=1 
441(1 Otl [lEnD GI):3UE: 4500 , 452(1 .. 4560 ' IF EF: 
R< >0 THEIl .;- )($ 
442(1 RETURtl 
4~50(1 FOF: 1=1 TO L ' J=i6c( Hl$( I .. I» )' IF J< 4 
8 OR -1 )57 THEH EF:R=1 
451 (1 HEXT I RETUF:H 
452(1 GOW8 4500 ' ! F LO G THEIl ERF.:= 1 
453(1 IF IH$( 1,2)<"W' OR Hl$( 1,2»" 12" T 
ftt·l EF:F.:= 1 
454(1 IF 114$(:3.,4)<"01" OF: Hl$(3 ,4 » "31" T 
HEt·j ERF:= 1 
455(1 F:ETUPH 
4560 IF IH$(L-2 .. L-2 )<> " " THEH ERF:=1 
4570 TRAP 459(1' I =~IAl( IH$( 1, L) :;' TF.:AP 40(10 
o 
4%'0 RETURN 
4590 ERR= 1 'GOTO 4580 
6000 '( "{CLEAR} {{xMN) OIt; ~TA DICTIO 
~'r' t'EI-ru" , C'LR : GOSU8 5£1 
6050 ;- u {[)(JWtD A - fiJD 1·61 ~PLI CA TI (ll / 
I):lTA BASE" 

606(1 -;- " 1 - LIST DICTIONAF:Y UlDE;>(" ,? " 
L - LIST CURREHT DB OCSCF:IP" 
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6000 -;- n 0 - OCLETE DATA BASE" ,? " E - E 
t-fJ (RETURN TO [I't3 mu)" 
6100 .', ,? S$; 'Uf'UT 1$ 
6120 IF I$="A" Tf£H 8000 
6130 IF 1$=" I" TI£~l "'=600~H~OSUB 6500 ' .;­
:7 P$; , IHPUT I$'GOTO 6000 
6140 IF I$="L" Tf£t'l 7000 
6150 IF 1$="0" THEH 7500 
6160 IF 1$="E" THEH 100 
617(1 .;- X$: GOTO 6100 
6300 Fffi 1=1 TO 150 tlD(T I RETURN 
6310 FOR L=1 TO W K FILO$ ) , IF FILO$( L, U 
<>" " Tf£t·j IBn L 
6320 L=L-1 :FIU( 1, 2)="0 ,": FIl$(3 .. 2+U=FI 
LO$( 1, L)' FIl$( 3+L )=" . DB" ,RETURH 
6500 ? " {CLEAR} {OOl·ltD CIA T A SET HlDE:;(": ? 

' T=0 ' GOSUB 9200 :RETURH 
7000 .;.. "{CLEAR}{Dm·ltO DATA DICTIQIo~F:'r' 

H[!UIF:Y"" "{OO\.ltD A - ALL FILES" : T=9 
702(1 ? " S - SINGLE FILE" :? " E - Em (R 
ETURH TO I1EHU )" 
703(1 .;.. S$; ' IHPUT 1$' IF 1$=" E" THHl 6000 
7040 IF I$="A" THEH 7080 
7(15(1 IF 1$="S" THEH -;- "EtiTEF.: FILE 1-1H'1E'" 
T=2' GOTO 7070 
706(1 .;- >~$ ' (;OTO 7030 
707(1 Itf'UT F I LO$ ' IF LEtH I LO$ )=0 THEt'l 70 
60 
7080 1':=7000' GCt;UE: 9'200' GOTO 7000 
7500 .;. "{CLEAR}{OOl,ltD TO DELETE or CTl Ot·1A 
R'i ELE~lEtn At'lD":( " f\'ELATEO FILE, TVPE F 
I LE l1AI1E' " 
7510 .; P$;" (CAt·jCEL )" : INPUT FILO$ , IF LEH 
( FI LDO=0 THEtl 6£10(1 
7520 R=7500 ' TRAP 9500 , OPEH #2 , 4 .. 0 .. 011$ ' OP 
Hj #3, :::, 0, "0 : TalP" ' EOF=0 
753(1 TI\'AP 760(1 ' Uf'UT *2, REC$ ,TRAP 40000 
7540 IF FILOM >REC$( LWKFILO$» THEI·j ? 

#3;REC$'GOTO (J.30 
755(1 EOF =EOF + 1 ,GOSU8 900(1 ' GO::;UE: 875(1 
7560;- "T'lPE 0 TO DELETE" ; 'HlPUT 1$, I F I 
$0 "0" TI-£l-l .;- "::;AI)EO" , .;. #3 ; F:EC$ ' GOTO 753 
o 
757(1 ? "DELETED", )(10 36 .. #4 , 0, 0, FIU ' ~: IO 
33,#4,(1 .. 0 ,FIl$ :GOTO 7530 
7hl10 IF EOF =0 THEIl .;- l-tt 
7610 CW;E #2 ,CtOSE #3 ' :'<10 36,#2, 0 .0.,DItt 
,>ao 33 , #2, 0 .. 0, 011$ 
7620 >:: 10 32 . #3, 0, O. "0' TH1P , ott; 08" ,>no 3 
5.#3 , (1 , 0.,Dt1$ 
764(1 GUTO 6000 
80(10 .;, " {CLEAR} {[u]·ltD ADD TO DATA DICTl 
OHAR','" ,'; "{OOl·ltD EtHEF.: APFUCATlOtl HAt'1E 
(1 TO 25 CHAR)" 
t:010 uniT APF'$' L=LEtK AF'F't > IF L< 1 OF: L> 
25 THEIl;' >~$ . GOTO t:010 
802(1 .;. "EtHEF.: Fl LE tlAl'1E (1 TO :3 CHAR:;" , ;. 

" Fi LE::;PEC 1·1l LL BE : 0, :" ::«,(:<»): . [IE: ' " 

89 
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8838 INPUT FILD$:L=LBJCF1LD$>=IF L<I OR
L>S THEN ? X$=GOTQ 3038

8848 IF FILD*CiiiXuA" OR FILD*< 1.. I)>"211

THEN ? X*:G0TO 3030

8860 GOSUB 6318

8888 ? "COOWbO CHIN REC LEN=1& MAX=129>

11:? "iDOlTO ENTER # OF DATA ELEMENTS IN R

EC (2-6)"

8890 TRAP 8888'INPUT NE'TKAP 49086

8168 IF NE<2 OR NE>6 THEM ? X*=QOTO 8030

8110 RL=€'FQR 1=1 TO HE'? "OtEARKDQMO
FOR DATA ELEMENT * Mj" OF ".;NE;If. EN

{TABJ--OJLR TflBXDOHhD DATA DICTIONARY RE

8120 ? "HEADING < 1-12)11 = INPUT

IN*>'IF L<1 OR LM2 THEN ? X*=G0TO 8120
8125 GQSUB 9808+I

8138 ? "ELEMENT LENGTH (i TO 3G)":? ll (

TOT REC LEN IS ll;RL;H)H

S140 TRAP S138=INPUT L=TRAP 46000= IF L<=

0 Ok L>30 THEN ? X$=GGTO 3138

8158 DL<I)=L:RL=RL+L

8168 ? "EDITING? (^NUHERIC, D^DATE, $b

OLLAR)":? "RETURN TO SKIP"

8178 INPUT I$ = DE(I)=8:IF i$=aN" THEN DEC
I)=l

8130 IF I*="D:: THEN DE< I >=2

SI90 IF I^"*11 THEN DE(I)=3

8288 NEXT I

8228 IF RL<10 OR RL>128 THEN ? "REC LEN=

8300 REC$< 1,8)=FILD*:REC$C 9,33 )=APP$-
8320 FOR 1=1 TO 6 = REC*(3?+I*2,33+U2)=ST

RKDL(I»
&340 REC*< 117+1,1I7+I)=STR$(DE(I>>:HEXT

I

8360 REC*< 4b,57 >=HD1$■ REC$< 58. b9>=HD2$ i R
EC$(70,S1)=HD3$

£386 REC$< 82,93>=HD4$■ REC*( 94,165>W35$ =
REC*< L0gj li?)=HD6$*REC*( 124>=H*n

8396 GOSUB 8750:? "CDO^-OTYPE V TO GREAT
E DATft BASE"

8486 WUT I$:IF I*OUY" THEN b08y
8420 TRAP 8^0:XIO 3fcu#2,0,8,Dh$:OPEN #2

,9,8,DM*

8430 ? #2;REC*:CLOSE #2^X10 35,#2,0,U,DM

*:TRAP 48000

8458 ? "DATA BASE CREATED"

8460 OPEN #3..8,y,nL$:CL0SE i3*XI0 35, #3
,0,8,FIL*-O3TO 6088

8688 STATUS #2,ST=IF STO17S THEN R=8398

:GOTO 9588

8618 ? DH»i" NOT ON DISK"=? "TYPE V TO I
NITIALIZE"

£1628 IhFUT I$=IF I*OBY" THEN 6388

8630 OPEN #2,8,8,DM*'GOTO 3430

8758 ? "OXEARKCLR TAB> ■: TAB> CCLR im&

ABHCLR TAB::aAe;{CLR TAB;GAB>■:CLR Tf£>

8768 ? "-CDOtthO FILE NhME - ll;FILD*:? " A

PPLICATION - ";AF'P*
8780 ? "-ilDOWrO ELlSET TABJEM # CSET TAB

)HEADING LEiSET TABJ-NGTH (SET T»

EDIT?"'?
8800 FOR 1=1 TO NE:? "iTAB;11; I; iiaftB>";:

GOSUB 9828+1*? liaAB>uiDL(I>i "aAB>11.;
6828 IF DEC I )=0 THEN ? " a

8830 IF OECIM THEN ? "NUMERIC11
8848 IF DE(i::-=2 THEN ? "DATE"

8350 IF EiE(I>=3 THEN ? "DOLLAR"

8878 NEXT I=? :? !i RECORD LENGTH = ";RL:

RETURN

■9808 FILu*=RbC*( L 3) = APP*=REC*( 9,33)

9818 RL=0:NE=8:FUR 1=1 TO 6

9828 DL( I )=UAL(REC*'; 32+1*2,33+I*2>) = DE( I

)=UAL(REC*<117+L U7+I >>
9830 IF DLCI >=8 THEN 9858

9848 NE=NE+1•RL=RL+DL( I) = IN*=REC*(34+Ul

2,45+I>a2):G0SUB 9338+1

9858 NEXT 1=GOSUB 6318=RETURN

9280 WP 9588 = 0F'hN #2.4,S,EH1$=HOF=0
9210 TRAP 3308 -1 NkUl #2,REC*- TRAP 40008 =

IF T>3 THEN 9258

9228 IF T=0 THEN ? " ";REC*(1,8);" "iREC

*(9.'33):GGT0 9218

9238 IF FILD*OR£C*<1,LEN(FILD*)) THEN 9
210

9258 EOF=EOF+1= GOSUB 9088-IF T>1 THEN QO

SUE 8750

9288 IF TM THEN ? :? P$:IF T>3 THEN ? "
TYPE E TO ENOil

9290 IF TM THEN INPUT U-lf T>8 AND I*<

>"E" THEN 9218
9388 CLOSE #2

9318 IF T>0 AND EGF=8 THEN ? H»:GOSUB S2
80

9328 KETURN

9588 STATUS &2,K=? " I WCHECK DISK DRIUE

I",X*;K:? P*;:CLOSE #2=INPUT I*:POP :GOT

0 R

9518 STATUS #7,K:? "K=>CHECK PRINTER!".

X*;K:? P*; =INPUT I*'GOTO R
9801 HD1*=IN-*: RETURN

9802 HD2$*INS'RETURN

9803 HD3*=IM*=RETURN

9804 HD4*=IN*RETURN

9805 HDS*=IN*s RETURN
9886 HD6*=IN$: RETURN
981 i FDU=K«:RETURN
9812 FD2*=IN*:RETURN

9813 FD3*=IN*:RETURN

9814 FD4$=IN*: RETURN

9815 FD5*=IM*=RETURN

9816 FDfc*=IN*:RETURN

9821 ? HD1*; 'RETURN
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003£1 HlF'UT FILOt ' L=l EtK FILet!>' IF L< 1 OR 
U 8 THEl l .;. :~t , GOTO 803(1 
8la4~1 IF FILD:t( L 1 )<"A" OR FIL[t!:( L 1 » "Z" 

THEH " ;'($ ' COTO 803(1 
8la6~1 GO:3U8 6310 
80t:~1 " "{oOl,jt{: ( HIH FK LEi=!0, t'1Ai(=120 ) 
" ,-;0 "{OOl,ltD Et'lTER # OF OATH ELEt1EtIT::; IN F: 
EC (2-6 )" 
8090 TRAP :::0:::0' HiPUT ~lE ' TF.:AP 400~)O 
81~10 IF t·1E<2 OR tlE>6 THEtl' >:$ , GOTO :::0t:0 

8110 F:l=(1 FOF.: 1=1 TO HE,' "::ClEAP} {Dot,ltD 
FOF.: OATH ElH1Etn # " .; I ; " OF " .; tE; " . Hl 

TER ' " " 
8120 " "HEAD I HG (1-12 )", IHPUT ItU ' L =LEtK 
Hft )' IF L<1 OR L>12 THEtl ',' >O:$ ' GOTO :312(1 
8125 GO':;U8 98i)(1+ I 
813~1 ',' "ELEt·1Ei·n LEt;GTH ( 1 TO 3(1)" < . " ( 
TOT REC LEt·l 1:3 ".; Rl.; " )" 
814~1 TF:AP :313(1 ' IHPUT L' TPAF' 4000~3' IF L<= 
[1 OR L>3(1 THEH .;. i($ ' GOTO :::130 
815(1 Dl ( I )=L ' F:l=Rl +l 
8160 ;' "EDIT ItiG' (tH~JtlERI C, D' DATE, $0 , 0 
CtLAP ) Il :? II F~ETUF~t·~ TO ~:;K IP Il 

i:::17~1 lliPUT H ' OE( i)=(1 IF 1$=" ti" THEtl OE( 
1)=1 
81t:(1 IF 1$="0" THEi·l DE( I )=2 
fO: 19~1 IF 1$=" t " THEt·; DE( I )=3 
t:2~10 tlE:z:T I 
8220 IF Pl( III OF.: FL>12(1 THEH ' "F.E lEN= 
II .; F~L ,; II I I ,i Kt : C;OTO :::08(1 
83~10 REC$( 1, :3 )=FIlO$ , FEt( 9, 33 )=APP$· 
8320 FOF: I =1 TO 6 ' F£C:tC32+ E 2 · 33+ I :,;,:2 )=:,;T 
R.h Ol( I ) ) 
8340 F:EC:t< 117+ L 117+1 )=:3TR$( DEC I ::. H E n 
I 
8.'360 REe$( 46, 57 )=HOl$ ' F:EC$( 58 , 69 )=H02t ' R 
EC$( 70, 81 )=H03$ 
8380 REC$( 82, 93 )=HD4$' REC$( 94, l(tS )=H05$ ' 
REC$( 106, 117)=H06$ , REC$( 124 )= ":(; " 
8390 G0:3U8 :375£1 ' ? "{[linn n'PE Y TO CREAT 
E OOTA BASE" 
840(1 INPUT It ' IF IK>"\'" THEt'l 6000 
842£1 TRAP :,:60~1 ' i;rQ 36, #2 , 0, 0, O~l$' OPEH #2 
,9, ~j, ot1$ 
8430 " 112 ; F:ECt , ClO:3E #2 , ?':IO 35, #2 , 0., 0, ot-1 
$ ' TRAP 4(11)00 
8450 ',' "DATA BA::;E CREATED" 
846~1 OPEt'l #3, 8 , 0, FIU , CLOSE #3 ' iml 35, #3 
, 0,0, FIL$ , GOTO 600~1 
86£1(1 ~;TATUS #2.,:3T ' IF ST<>170 THEt·l R=8390 
' GOTD 95(11<:1 
861£1 .;. Dtt.t: .;" tm Oti ow:" , ;. "TYPE Y TO I 
t·HTIALIZE" 
l::':'L~l HlF'UT It , IF 1$0" '-,' '' THEil 6000 
863~1 OFHl #2, :::., 0, ot-l$ ' GOTO :3430 
875(1 ? "{Cl EAP} {ClR TAB} ::T A8} {CU: TAB} {T 
AB} {ClR TAB} {TAB} {CtF: T AE:} {T A8} {CLF.: T A8} 
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{TAB} {ClF: TAB} {DO~ltD OATA OI CTIOtlAF:Y RE 
COF:D" 
8760;' " {OQ\.lt i} FILE tU'lE - "; FI LO$ ,;- " A 
PF'lICATIOH - ".; AWl 
87E:0 ? "·::om,ltD EL {~;ET TAE:::Hl # 
)ff:AD1HG LE{:3ET TAB}HGTH 
£OIP" ,.;-

{SET TAB 
(SET TAB) 

B8~1(1 FOF: 1=1 TO HE ' " "{TAB) " .; l; "{TA8}".;' 
GOWB 9820+ I ' ',' "{TA8)" .; Ol( I ); "{TAB}".; 
8820 IF DE( I )=(1 THHl .;. " " 
8830 IF DE( I )=1 THEH ? "tU1EF:IC" 
884£1 IF DE( ! )=2 THEt'l' "DATE" 
8:::50 IF DE( I )=3 THEH;' "DOLLAR" 
8870 t·lDn I'? ,? " F:ECORD LEtiGTH = " ; F:l ' 
RETUF11 
90~1~1 FIlD$=RECt( 1, 8 )' APP$=FE:t·( 9,33) 
9010 F.:l=(H1E=O FOR 1=1 TO 6 
~.J2~1 OLe I )=UAL< F:EC$( 32+ 1;):2 , 33+ I *2 ) ) ' [IE( I 
)=UAL( F:EC$( 117+1, 117+1 ») 
903~1 IF DL ( I )=0 THEH 9(60 
904(1 tlE=t lE+ 1 ' F1.=Pl+Ol( I )' IH$=F:ECt (34+I :n 
2, 45+ 1:(; 12 ) ' GOWB 9800+ I 
s(15~1 HEXT H~O::;UB 6310 ' F.:ETUHl 
920(1 TRAP 95(10 ' OPEH *2, 4 , (I , ot1$ ' EOF=O 
921(1 TF.:AF' 9300 H1PUT *2 ., FE$ ' TRAP 40000 ' 
IF 1>8 THEil 9'25(1 
9220 IF T=0 THEt·l ',' " " ; REC$( L 8); " ".; REC 
$( 9, 33 ) GOTO 921(1 
9230 IF FIlO$< >F£Ct( LWKFIlOt ) THEH :3 
21(1 
9250 £OF =EOF + 1 GO:,:LIB 9(r;)0 ' IF 1> 1 THEtl GO 
SUB :::750 
9'2:,:0 IF 1>1 THEtl ., ,.;. Pi ' IF 1>8 THEH " " 

TYPE E TO HiD" 
9290 IF 1> 1 THEtl IHFUT 1$ , 1FT >8 Atm It< 
>" E" Tf£H 92113 
93IC1(1 CLO::;E #2 
9311<:1 IF 1>0 AtiD EOF =() THEt·l ' ti$ ' GO:;UE: 63 
00 
9320 PETUF.:tl 
950~1 ::;TATUS #2 , t,>", "I {=}CHECY DI ::;I< DF.:HJE 
I " , ?~$ ; to:: ,? F't .; ' ClO::;E *2 ' I HPUT 1$ , F'OP ,GOT 
o F: 
9510 :3TATUS #7 .,K ' "I {=)CHECK PRItlT EF:I " , 
>($; K" Pt .; ' HlPUT It , GOTO F: 
9801 HO l t=Iiii ' FHUF.'tl 
9802 H02:t= I tit ' F'ETUF'ri 
98tZf3 
9'a04 
9f:~)5 

9812 
9813 
9:314 
981 5 
9E:16 
982 1 

HD3~:= It~t : F.:ET U~:~~ 
f<D4l= Hlt · ~:ET UF:ri 
f{:5:t= itit' FFUPti 
H[)6t= I Ht ' F'ETU~:t I 
FDU=I ;it ' FETUF.:ti 
FD2t= I riot' F:ET UF:ti 
FD3:t=Iii$ ' PETUF:ti 
FD4:t= Itii ' PETUF:t~ 
FDSt= Iii! , F.:ETU~: t 
F06:!'= ItU' , F.:ETU~:t 
" H[l1$ ; F:ET UPt' 
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9822

9823

9824

9325

9826

9841

9842

9843

9844

9845

9846

? HD2$; iRETURN

? HD3$;'RETURN

? HD4*; 'RETURN
? HD5$.; : RETURN

? HOS$.; 'RETURN

IM*=F01*:RETURN

IN*=FD2** RETURN
IH*=FD3$RETURN

IN*=FD4$: RETURN
IN*=FD5$:RETURN

IN*=FD6$ = RETURN

Program 2.

11 REM U DNS SORT UTILITY U

12 REM U RM 02/22/81 UER 1.2 U

29 ? Hi {=>!"= GRAPHICS 3 = POKE 8&8=F0KE 1

6,64 = POKE 53774,64=GOTO 4890
56 DU1^*<S5S0>,DS$(124),AF'FI(25::',FIL*(1

4>*FILDR8>jHDltti2)jHD2ttl2)
68 DIM HD3$a2>,H04*Ci2>,HB5*a2>,r£&$<l

79 FOR 1=1 TO 5=DL<I)=0'HEXT I
88 RETURN

4088 CLR :? "{CLEAR} OOWrO DMS DATA BAS
E SORTU=GQSUB 58
4618 ? ■•? l! SELECT DATA SET:" =? " (I - I

NDEK, D - OttS, E - EH3>"

403S INPUT FILD$ = L=LBKFILD*>aF L=l AND

FIU»»"D" TrEN FUN BD:DHSDBB
4848 T=l: IF L=8 THEN 4819

4058 IF L=l AND FILM»"E" THEM GRAPHICS

8 = ErO
4860 IF L=i AND FILD*=!T' THEN ? "-CCLEAR

H; OATA SET IHDEXU>? :T=y

.DB"=E0F=8

4210 TRAP 4380-INPUT «2,DS$ = TRftP 46086

4228 IF T=0 THEN ? " ";DS$( L3);" ";DS$(

9,33VQ3T0 4218

4238 IF FILD*<>OS*a#LBKFILDt» THEN 42
18

4248 FILD$=DS$(1,8) = APP$=DS*( 9,33>

42*58 EOF=EOF+1:RL=1^€=0^FUR 1=1 TO 6

42S8 tLa>=UAL<DS$(32+I£2,33+IS2;OaF DL
(I>=0 THEN 4298

4288 NE=NE+1 ^RL=RL+!JL( I >= IH*=DS*<34*1*12
; 45+1112) ■■ Q3SUB 9888+1
4298 NEXT I

4388 CLOSE #2^IF 1=0 THEN 4818

4318 IF EQF=8 THEN ? "[NOT FOUNDi"^GOTO

4818

4338 FOR L=l TO LBKFILD*>'IF FILD$(L,L)
<>" ■ TrEN NEXT L

4348 L=L-1 :FIL$( 1,2;="D !' = FIL^v3,2+L>=FI

LD$<i,L):FIL$(3+L>=\DBu

5808 IF N&=8 TrEN 490
5610 ? u-iCLEAR>'CDO^O

SELECT SORT KEY'"*? =FOR 1=1 TO HE

5828 ? I.;" U;=GOSUB 9820+1^? =I€XT 1^? ■

PRESS RETURN TO CANCELS

5030 TRAP 4000: INPUT Sh'-TRAP 40888 = IF SF

<1 OR SF>NE TrEN ? " UNUALIDi" =03TO 5638

5648 T=2^? "ASCENDIMS OR DESCENDING? (A

OR D>"i'INPUT I*;IF i$='"Du THEM T=l

5858 SL=DL(SF;-? "LOADING U;FIL$ = ? "SORT

ON ll;SL;" CHAR OF "i =GOSUB 9828+SF'?

5868 SS»1*IF SF>1 ThEN FOR 1=2 TO SF^SS=

SS+DL(I-1)=NEXT I

5878 SE=SS+SL-1 ■ R=5888«E0F=8 ■■ N= 1 ■■ L=F1-1

5188 TRAP 9580:OPEN #2,4,8,FIL$

5118 TRAP 5150'INPUT #2,DS$ = TRAP 40088

5126 EOF=EOF+1=mN,N+L)=DS$ = N=N+RL:GOTO

5116

515S CLOSE #2'-? "TOtfOREC LOADED= ";EOF

;", RAM (BYTES)= U.H-1'? "BEGIN SORT"

5168 I=1=N=N-RL

5200 K=S:DSf=X$(LI+L):.>I+RL

5218 ON T GOiO 5228*5248
5226 IF X$(J+SS-1,J+SE-1»DS$(SS,SE) Th£

N DS*=X$(J,J+L>:K=J
c^,7h rrrfri c-ci-j

5248 IF X^(J+SS-LJ+SE-1KDS$<SS,SE> THE

N DS*=X#J,J+L>:K=J

5256 J=J+RL=IF J<=N THEN 5218

5298 IF KO8 THEN X*<K,K+L)=X*( I.. I+L> = X*
(I, I+L >=DSi

5296 I=I+RL = IF KN THEN 5266

5366 ? a i ■:>]■ i SORT COrPLETED'1

5326 TRAP 9560^X10 36.'#2^6,8.FILi: = 0PEN #

2..8.6..FILJ:TRAP 40860:E0F=8

5336 FOR 1=1 TO N STEP RL = ? K;X*(LI+L)
= EOF=EOF+1 :r€XT I

534S CLOSE #2=XI0 35,#2,6,0JFIL*:? "REC

COUNT= n;EOF

5359 ? "SORT THIS FILE AGAIN? (V OR N)if;

■WUT n-lf I*="Y" THEN 5S16
53by GOTO 4088

9566 STATUS #2,10? "IWCHECK DISK DRIUE

IS'MERRORI ";K:CLOSE ft2 = ? "PRESS ENTER"
;:INPUT I$=GOTO R

9861 HB1$=IN$'-RETURN

9882 r££$=IN$: RETURN

9363 rB3$= IM*: RETURN

9884 HM^IN*1 RETURN

9865 rO5$=IN$'RETURN

9c6ib HD6$=IN$ = RETURN
98^:1 ? Hui$; :R£TURN

9822 ? HD2$; 'RETURN

9823 ? HD3$; 'RETURN

9824 ? HD4i; 'RETURN

9825 ? HD5$; =RETURN

9826 ? HD6$.; 'RETURN *
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9~:22 
9823 

9825 
9826 
9~:41 
9842 
9843 
9844 
9845 
9846 

;. H02$ , ' F:ETURll 
.;.. H03$ ; ' FHUF:r! 
.;. H04$ ., ,f;.HUF.:', 
;.. HD5$ ., ' F:ETUF:t~ 
.;.. HO",$; ' F:ETUPll 
Hi$=FD1:t:' ~:ETUFN 
Hl$=F02$ , F:ETUF:Il 
!tf$=FD3$ , ~:ETUF:t j 
Iti$=F04$ , F:ETUFJl 
m$=FD5$ , RETU~'t·j 
Hl$=F06$ , ~:ETUF: ~ l 

Program 2. 

11 REt1 :t* at; SORT UTI LI T'r' ** 
12 REM :tt: Rt1 02/22/ 81 UER 1. 2 ** 
~'0 ? "I {=) I" ,GRAPHICS IN'OKE 82, iH'O!(E 1 
6,64' POKE 53774,64' GOTO 4.'3£10 
50 0 rtf .l($< 8500 ),[)S$( 124), ?f'P$( 25 ) , F I L$( 1 
4),FILO$(8),H)1$( 12),H)2$( 12) 
60 DH1 Hill$( 12), H04$( 12), H05$( 12), H[J6$( 1 
2), I$( 1), Ha( 12),(l..(6) 
70 FOR I =1 TO 6' [l( 1)=0 ' tlE~T I 
80 RETURH 
4000 elF: " "{CLEAF:} {OO~jlj} otiS DATA BAS 
E SORT" , GOSUB 50 
401(1 .:- ,':- " SELECT DATA SET , " ,':' " (I - I 
tVE>,: , 0 - ott3 , E - 8'[)" 
4030 Hf'UT FILD$ ' L=LHK FIL[lt:" IF L=1 AHD 
FILD$="D" THEtl RUH "D,[lI'1:::[lB" 

4040 T=1' IF L=(1 THEH 4(11(1 
405(1 IF L=1 AH[I FIL[tj;="E" THHl GRAF'HICS 
0' Et·j[J 
4(160 IF L=1 AND FIL[I$=" I" THEtl .:' " {CLEAF: 
){[lOl-ltD DATA :3ET ItlOEW ,',' T=(1 
4:C'C10 R=4000' TRAP 9500 , OPHl lI2, 4, 0, "D ' [~'1~; 
. [f:" 'EOF=O 
421(1 TRAP 4300 , HlPUT lI2 , DS$ ' TRAP 40000 
4220 1FT =0 THEil 'c- " " .' O~;$( L 8 );" "; [re:$( 
9.,33:" GOTO 4210 
423(1 IFF I lO$< >OS$( L LEtK FI lO$ » Tf£tl 42 
10 
424(1 F 1 L[tj;=O:::$( 1, 8 ) , APP$=[lS$( 9, 33 ) 
4:0'50 EOF=EOF+1 ' Rl=1 ' IE=O ' FOR 1=1 TO 6 
4260 DlJ I )=UAL( D:::$( 32+ I :':':2, 33+ 1 :;:2) ) , IF DL 
( I )=0 THEil 429f1 
428(1 t·lE =t'lE + 1 ' f;.'l =RL +DU I ) , Itl$=D:3$( 34+ It: 12 
,45+ I :(( 12 ) 'GO:3U8 9f::0(H 1 
4290 tE<T I 
43(u} CLO:::E lI2 ' 1FT =0 THEtl 4(11 (1 
431 (1 IF EOF =0 THEI1:- "I tm FOUI1D I " 'GOTO 
401(1 
4330 FOF: L=l TO LEI·K FIl[l$ ::" IF FIlD$(L , U 
<)" " TfEtl tE>n l 
4340 L=L -1 'FIU( L 2)="0 ,", FIU( 3, 2+U=Fl 
LD$( L L) ' FIL$( 3+l )=" . [f:" 

COMPUTE! 

5000 IF t'lE=0 THEtl 490 
501 (1 'c" II {CLEAF:} {[(J~,ltj} " .' APP$ ,':- II {[JC~'lW 

SELECT SOPT ITl ''',? ,FOP 1=1 TO t·lE 
::0020 .;.. I.'" " ;, GO:::U8 9820+ 1 ,-;.- , t·£;·n l ' .;.. H 
PRES~: PETUPtl TO CAHCEL" .' 
::0030 TRAF' 4(10(1 ' Ih'PUT SF , TRAP 4(10[1(1 , IF SF 
< 1 OF: ::;F>tlE THEI·i ., "I IHI.lALI D ! " 'GOTD 5(13[1 

::~)40 T =2 ,':' ''A:3CEtiD m~ OR OW:HlD ltJG;" ( A 
OF: 0 /'.' ,IHPUT 1$, IF 1$=HD" THEH T=1 
5050 ::t=DUSF> ' -;'- "LOADHlG H; FIU<' H~;OF:T 

OH H; SL; H CHAR OF H;, GO:::UB 9:::20+:3F , :' 
513W :;'S=1' IF :::F>1 THEH FOP 1=2 TO :;F'::;S= 
%+DU 1-1 H'lE"n 1 
5070 SE=::::3+::;L-1 ' F:=5000 , EOF=O ' IF1 ' L=RL-1 
51[10 TRAF' 950~=1 ' OF'Etl lI2, 4 , 0, FlU 
5110 TRAP 5150' IHPUT lI2 , [1::;$ ' TF:AF' 40000 
512~1 EOF=EOF+l ' :'($( H .. H+L )=D:::$ ' H=tl+RL' GOTO 

511[1 
5150 CLOSE *2";" H{[Im,ltDF:EC LOADED= H i EOF 
; ".. F:AI'1 (ErnE::; )= " .' 1-1-1 , ;.. HBEG 1 H :;DF:T H 
516[1 1=1 ' tFIHL 
520(1 K=0' [1::;$=>':$( I .. 1 +L >, J= I +FL 
521 ~j Cltl T GOTO 5220 ., 52*=1 
5220 IF :'(KJ+::::::-1,J+::;t-l » D::;$(:3:; , :::E) THE 
H O:::$="':$( .J .. J+L ) , K=.J 
523~3 Goro 5250 
524[1 IF >WJ+:::S-1, J+SE- l )<[1:3$( ::;:3 .. ::;E) THE 
H [I::;$=>':$( .J ., j+L ) , K=J 
5250 .J=J+FL ' IF J< =tl THEt-l 5210 
52~~~1 I F f::< >0 THEil ;';$( K .. K+L )=>':$( I , I +L) ' :":$ 
( I .' I +L )=D~:;$ 
5290 ! = 1 +F:L ,IF I <}i THEii 52[1[1 
53~10 '-;:- Ii j {=} \ ~:;OF.:T COI'1PLETEDII 
532(1 WAF' 95[10 ,;":W 36., lI2 , i) , (1 .. F 1 L$ 'OPEH II 
2 .. 8 , (1 , FlL$' WAF' 4[1(10 ~j E IF=(1 
5330 FC!F: 1=1 TO i·i :::TEP PL ' ;' li2 ;>':$( J., I+U 
, EOF =EOF + 1 'HE:(T I 
534[1 CLO':;t *2 ' >:10 35 , lI2 ., 0 , 0., FlU ' ;' "F:EC 
cour·n = n; EOF 
535(1 .;., H:30RT THI ::; FILE AGAItF' (,l OF: tD" , 
, IHPUT 1$, IF IS="..,.' " THEtl 50W 
536(:1 GOTO 4000 
95(10 ::;TATU::: lI2 ,.';' "I {=}CHECK DI::;f< [I;;:l i)E 
! II ~ II I EF.:POF.:! I I.; K: CLO:;E #2:? "F'F~E::;::; Et,nE~~11 

i ,INPUT i$ ' GOTO R 
9:::01 f-iD 1 $= Hi$ , F.:ET U~Jl 

9802 H02$= Hi$ ' F:ETUF:tl 
9f:\.J3 Hi)3$= Ha:: ~:ETUF: ti 
9:::04 HD4:t= Hit ' F:ETUF:ti 
9805 HD5$= Itit ' PETU;;:tl 
9:::06 Hl)6$= I 11$ , FHUF:ii 
9~:21;' HD 1$; ' FH UPr: 
9:::22 HD2$., ' ~ETUF:tl 
9:::23 H03$ ., ,F:ETUFN 
9824 .;. HD4! .' F:ETUF.:ti 
9:325 ;' HOS$ ; ,PETUPtl 
9826;' HDt:,$ ; ,PETUF:i; 

91 



92 COMPUTE! November, 1981. Issue 18

A Program For

Writing
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Computers
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Innoviston

Los Altos, CA 94022

If you write a lot of programs for your computer,

you may have developed a few building blocks

which you like to use over again in different appli

cations. While it is a pretty easy task to bring these

building blocks into a new program unchanged,

you probably need to personalize these program

segments for most applications.

Have you ever wished that there were a simple

way to get the computer to write customized pro

gram segments for you?

Depending on how fancy you want to get, a

"Program Writing Program" (PWP) can be made

to construct a fairly detailed set of BASIC state

ments on the basis of your answers to a series of

questions. To illustrate how such programs work, I

will describe a simple PWP for the Atari computers.

PWP1 —A BASIC Example

This program creates a series of DATA statements

which incorporate a word or data list entered from

the keyboard. This is a very handy utility, since the

user only types the raw data to be used (word lists,

numbers, etc.), and the computer generates the

proper BASK! program lines with line numbers,

the word DATA, and all the field separators.

As the DATA statements are composed, they

are written to a file on a disk or cassette for retrie

val later.

As you can see from the listing below, this

program is quite simple.

10 DIMA$(40)

20 PRINT "PWPI — A DATA STATEMENT

WRITER"

30 PRINT "ENTER YOUR DATA AND PRESS

RETURN"

40 PRINT "ENTER*** WHEN DONE"

50 OPEN #1,8,0,"D1:WORDS.LST"

60 C = 30000

70 PRINT #I;C;"DATA";

80 FOR 1=1 TO 8

90 INPUT A$

100 IF A$ = "***" THEN GOTO 170

110 PRINT #l;A$;

120 IF I<>8 THEN PRINT #1;",";

130 NEXT I

140 PRINT #1

150 C = C+10

160 GOTO 70

170 PRINT#1;A$

180 CLOSE #1

190 END

111 line 10 we define a string variable which

will receive text from the keyboard. After printing

the instructions (lines 20-40), the computer opens

the file WORDS.LST on disk drive 1. (If you use

the cassette recorder instead, you must modify the

program as shown below.) Line 60 sets the starting

...a 'Program Writing Program' (PWP)

can be made to construct a

fairly detailed set of BASIC

statements on the basis of your

answers to a series of questions.

line number to 30000. The beginning of the DATA

Statement is printed to the file by line 70. This

consists of the line number (stored in variable C)

followed by the word DATA. Next, a loop using

lines 80-130 accepts data from the keyboard and

appends up to eight entries after the word DATA,

placing commas (,) between them. In line 100 the

program checks to see if you are done entering

data, at which time the program prints the three

asterisks {line 170) and closes the data file (line

180). Otherwise, if there is more data to be entered,

the new data is printed to the file and a comma is

placed after the entry (line 120) unless it is the last

entry in the line. Once eight entries have been

made, the DATA statement is completed with a

carriage return (by using the PRINT statement

in line 140). The line number is increased by 10

(line 150) and the next DATA statement is started

(line 160).

If you are usinga cassette instead of a disk

drive to store the new program, you must make the

following changes:

50 OPEN#1,8,0,"C:"

52 FOR 1= 1 TO 64: PRINT #I;"R.";: NEXT I

54 PRINT #1

In line 50, the file for the new program is opened

on the cassette recorder. Lines 52 and 54 print 128

characters to this file to make sure that there is no

gap between the tape header and the first 128 byte

block of data. By printing the characters "R." 64
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If you write a lot o f programs for your compute r , 
you may have develo ped a few building blocks 
wh ich you like to use over aga in in diffe re nt a ppli­
catio ns, While it is a pretty easy tas k to bring these 
building blocks in to a new program unchanged , 
you probably need to perso nalize these program 
segments for most applicatio ns. 

Have you ever wished that there were a simple 
way to get the computer to write customi zed pro­
gram segments fo r you ) 

De pending on how fancy you want to get, a 
"Program Writing Program " (PWP) can be made 
to construct a fa irl y detailed set of BASI C state­
ments o n the basis of your answers to a se ries o f 
questio ns. To illustrate how such programs work, I 
will describe a simple PWP fo r the Atari computers. 

PWP1 - A BASIC Example 
This program crea tes a se ri es o f DATA stateme nts 
which incorporate a word or d ata list entered from 
the keyboa rd. This is a very hand y utility, since the 
user o nl y types th e raw data to be used (word li sts, 
numbers , e tc.), and th e compute r generates the 
pro per BAS IC program lines with line numbe rs, 
the wo rd DATA , and a ll th e fi e ld separators. 
As th e DATA statements are composed, they 
are written to a fil e on a disk or cassette for reu'ie­
va l la te r. 

As you can see fro m the listin g below, th is 
program is quite simple. 

10 DIM A$(40) 
20 PRINT "PWPI - A DATA STATEMENT 

WRITER" 
30 PRINT "ENTER YOUR DATA AND PRESS 

RETURN " 
40 PRINT "ENTER ••• WHEN DONE" 
50 OPEN #1 ,8,0," DI:WORDS,LST" 

60 C =30000 
70 PRINT #l jCj"DATA"j 
80 FORI= I T08 
90 INPUT A$ 
100 IF A$= ....... THEN GOTO 170 
110 PRINT #I;A$; 
120 IF 108 THEN PRINT #1;","; 
130 NEXT I 
140 PRINT#I 
150 C=C+ 10 
160 GOT070 
170 PRINT # I ;A$ 
180 CLOSE #1 
190 END 

I n line l Owe de fine a string va ria ble which 
will rece ive text from the keyboard. After printing 
the instructio ns (lines 20-40), the computer opens 
the fil e WORDS.LST o n disk dri ve I . (If you use 
the casselle reco rd er instead, you mList modify th e 
program as shown below.) Line 60 sets the starting 

... a 'Program Writing Program' (PWP) 
can be made to construct CI 

fairly detailed set of BASIC 
statements on the basis of your 
answers to a series of questions. 

line nLimbe r to 30000. The beginning of the DATA 
statement is printed to the fil e by line 70. Th is 
consists o f th e line nLimber (stored in va ri ab le C) 
follo wed by the word DATA. Next, a loop using 
lines SO-1 30 acce pts data from the keyboard and 
a ppe nds up to e ight entries a fter th e wo rd DATA, 
placing commas (,) be tween them . In line 100 the 
program checks to see if YO Li a re do ne entering 
data, a t which time the program prints th e three 
aste ri sks (line 170) and closes the d ata fi le (l ine 
ISO). O th erwise, if there is more da ta to be entered , 
th e new data is printed to the fil e and a comma is 
p laced after the entry (l ine 120) unless it is the last 
e ntry in the line. Once e ight e ntries have been 
made, th e DATA statement is completed with a 
ca rriage re lUrn (by using the PRINT statement 
in line 140). T he line number is increased by 10 
(line 150) and the next DATA state ment is sta rted 
(line 160) . 

If YO Li a re using a cassette instead of a d isk 
drive to store the new program, YO LI must make the 
fo llowing changes: 

50 OPEN #i,8,O,"C: " 
52 FOR I = I TO 64: PRINT # I ;"R."; : NEXT I 
54 PRINT #1 

I n line 50, the file for th e new prog ram is opened 
on the cassette recorder. Lines 52 and 54 prim 128 
cha racters to this fil e to make sure that the re is no 
ga p between the tape header and th e fi rs! 12S byte 
block of data. By priming the cha racte rs '·R." 64 
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Finally! The ultimate goal in microcomputer hardware, achieved.

A joystick with such remarkable realism and control that even the thought of other joysticks virtually vanish.

Inside Le Stick1" are motion detectors which will maneuver your sights in any direction you want with simple

one handed movements. The large red push button on top provides a quick and accurate firing mechanism for

better response time.

From Star Raiders to graphic draw programs — Le Stick1

eliminates all the frustrations you experience with the

conventional two handed joysticks or keyboards.

The joystick of the future. See and test it at

your Datasoft1" dealer today, or contact

us for more information. ji

LE STICK $39.95
FOR ATARI 400/800. ATARI

VIDEO GAME, COMMODORE

VIC AND THE TRS-80 COLOR

COMPUTER SYSTEMS
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COMPUTER SOFTWARE

195i^Business Center Dr.. Northridge, CA 91324

(213)701-5161

Character Generator
for Atari 400/800 Computers

This new program for the Atari Computer enables you io create

high resolution graphics in the text mode. Redefines a character

set virtually any way you want. Ready for whatever language or

graphics set you can devise — from ancient Japanese to Modern

Russian. (Diskette) $19.95 / (Cassette) $15.95.

Mailing List
for Atari BOO Computer

Business application software for the Atari Computer. A versa

tile disc based system. An efficient micro format equal to those

used for many large computers. Sorts by Zip Codes, Names, and

stores special data for your personal use. (Diskette) $24.95.

Order through your local software dealer, or send check or money order plus $2.00 shipping and handling to Datasoft.

-



COMPUTE! November, 1981. Issue 18

times, we generate a meaningless REM statement

which will be ignored automatically when the new

program is loaded back into the computer.

Running PWP1

When you RUN this program, you will hear the

disk drive turn on and off as the data file is created.

If you use the cassette recorder, be sure a blank

tape is inserted and press the PLAY and RECORD

buttons when you hear the two "buzzes" from the

computer. Once you have done this, press the

RETURN key and notice that the tape is starting

to move.

Once the program is ready to accept data, you

will see a question mark on the screen. At this

point, start entering your data, pressing RETURN

after each entry. Entries of a list of words might

look like this:

?THIS

?IS

?A

?LIST

?OF

PCOMPUTER

Once the three asterisks are entered, the data file

will be closed, and the program is finished.

Be sure to save PWP1 on disk or tape because

we need to erase it is order to look at the new

program.

Loading The New Program

If you try to load your new program using LOAD

"D:\VORDS.LST", or CLOAD (from tape), you

will have a most unpleasant surprise. BASIC pro

grams which are SAVE'd or CSAVE'd are stored in

a compact "tokenized" format. The program writ

ten by PWP1 is saved in the form of text strings,

just as if it had been entered from the keyboard.

To bring this program into the computer, we need

to use the ENTER command. Be sure to type NEW

and press RETURN before typing ENTER, other

wise the new program will be added to the program

already resident in the computer. You should

either type ENTER "D:WORDSXST" or ENTER

"G:", depending on whether you used a disk or a

cassette. If you used a disk, the program will load

automatically. If you used the cassette, you should

press the PLAY button when you hear the "buzz"

and press RETURN again on the computer. The

cassette version will print READY twice before it is

done (the first READY shows up when the dummy

REM statement has been received). If you now

type LIST you should see something like this:

30000 DATA THIS,IS,A,LIST,OF,WORDS,WHICH,

WILL

30010 DATA BE,PLACED,INTO,A,SERIES,OF,

DATA,STATEMENTS

30020 DATA BY,THE,COMPUTER,***

Obviously, the word list will be made up of whatever

words you used when you run PWP1.

Next, you should write the rest of the program

which uses these DATA statements. The following

short program is an example which prints words

from this list randomly.

10 DIMA$(40)

20 N = 0

30 READ A$:N = N+ 1:IF A$<>"***" THEN 30

40 RESTORE

50 C = INT(N*RND(1)+1)

60 FOR 1=1 TO C

70 READA$

80 NEXT I

90 PRINT A$

100 GOTO 40

Once you have finished this program (which

includes all the DATA statements written by the

computer), you should save it using CSAVE or

SAVE, and you are all done.

Using the concepts shown in PWP1, you should

now be able to write your own Program Writing

Programs. You can use PWP's to create all kinds of

program segments. If you are really industrious,

you might even want to make a PWP to write com

plete BASIC programs. If you do the job well

enough, it just may be the last program you ever

need to write! ©

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.

IRIDIS 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

IRIDIS is more than just a collection of excellent

programs. IRIDIS #2 comes with a 56-page manual that

has clear, detailed explanations of how each program

works. The explanations tell you line-by-line what edch

program does, and how it does it.

IRIDIS and your ATARI: A winning team. World Class!

IRIDIS »2-roruledit and Knolwork programs.

Includes 56 page User Manual.

$15.95 Cassette, $18.95 disk.

Mastercharge and Visa welcome.

Published iiy:

theCODE
WORKS

Urn 550

Goleta, CA 9.1116

805-683-1585
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times, we gene rate a mea ningless REM stateme nt 
which will be ignored au tomatically when the new 
program is load ed back into the computer. 

Running PWP1 
When you RUN this program , you will hea r the 
di sk drive turn on a nd o ff as the data fil e is crea ted . 
If you use the cassette record er , be sure a blank 
tape is inserted and press the PLAY and RECORD 
bUllons when you hear the two "buzzes" from the 
computer. O nce you have d one this, press the 
RETU RN key and notice that the tape is starting 
to move. 

Once the program is read y to accept data, you 
will see a question mark on the screen. At this 
point, sta r t enterin g you r d ata, pressing RET URN 
after each entry. Entries o f a list of wo rds might 
look like this: 

?THIS 
?IS 
?A 
?LlST 
?OF 

?COMPUTER 
?*"'* 

O nce the three as terisks are ente red, the data fil e 
will be closed , and the program is fini shed . 

Be sure to save PWPI on disk or ta pe because 
we need to erase it is orde r to look at the new 
progra m. 

Loading The New Program 
If you try to load your new program using LOAD 
"D:WORDS.LST", or CLOAD (from ta pe), you 
will have a most unpleasant surp rise. BAS IC pro­
grams which are SA YE'd or CSAYE'd a re stored in 
a compact "toke ni zed" for mat. The program writ­
ten by PWPI is saved in the form o f text strings, 
just as if it had been e nte red from the keyboard. 
To bring th is progra m in to the com pute r, we need 
to use the ENTE R com mand. Be sure to ty pe NEW 
and press RETU RN befo re typing ENTE R, othe r­
wise the new program will be added to the program 
alread y res ide nt in the computer. You sho uld 
either type ENTER "D:WO RDS.LST" or ENTER 
"C:", depending on whethe r you used a d isk o r a 
cassette . I f yo u used a disk, the program will load 
a uto matica ll y. If you used the casselle, you should 
press the PLA Y button when you hea r the "buzz" 
a nd press RETU RN aga in on the compu te r. T he 
casselle version will print REA DY twice before it is 
do ne (the first REA DY shows up when the dumm y 
REM state ment has been received). If yo u now 
ty pe LIST yo u should see so methi ng li ke this: 

30000 DATA THIS,IS,A,LlST,OF,WORDS,WHICH, 
WILL 

30010 DATA BE,PLACED,INTO,A,SERIES,OF, 
DATA,STATEMENTS 

30020 DATA BY,THE,COMPUTER,*** 

Obviously, the word li st will be made up of whatever 
words you used whe n you run PWP I. 

N ext, you should write the rest of the program 
which uses these DATA statements. The fo llowing 
short program is an example which p rints wo rds 
from this list randomly. 

10 DIM A$(40) 
20 N=O 
30 READ A$:N =N + I :IF A$ <> " ***" THEN 30 
40 RESTORE 
50 C=INT(N*RND(I ) + I ) 
60 FORI=I TO C 
70 READA$ 
80 NEXT I 
90 PRINTA$ 
100 GOT040 

Once yo u have fini shed thi s progra m (which 
includes all the DATA statements writ te n by the 
computer), you should save it using CSAVE or 
SA YE, and you are all d one . 

Using the concepts shown in PWPI , you should 
now be able to write you r own Progra m Writing 
Programs. You can use PW P's to create all kinds of 
p rogram segme nts. If you are really industrio us, 
yo u might even wa nt to make a PWP to write com­
plete BASIC programs. If you do the job well 
e nough, it just may ce the last program you ever 
need to write! © 

World Class 
Your AlARI is a world class personal computer. But you 
need great so ftware in order 10 exploit its capabil ities . 
And you need informat ion about how it al l works. 

IRIDIS is a seri es of software packages tha t will help you 
enjoy and understand your AlARI more fully. The 
programs are outstanding, just as you wou ld expect from 
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Insight: Atari
Bill Wilkinson

Cupertino, CA

In my September column, I mentioned that the

subject of graphics and I/O would make a nice

series of columns. I wondered if there would be

enough interest in the topic tojustify the writing

effort. Since that time, I have (in the course of

talking to our customers) discovered that not only

is there interest in the topic, but there is also a

woeful lack of information and an abundance of

misinformation regarding Atari's OS. So, with this

column, we start a three or four part series on

assembly language I/O.

Also, this month's column includes a list of

major, known bugs in Atari BASIC and how to get

around them.

Atari I/O, Part One: Interfacing To OS

Before I get started with the hairy details, I would

like to state that Atari has the best operating system in

the low-end microcomputer market. There is a

simple reason for this: Atari has the only operating

system on the market! Now, admittedly, I am being

a purist when I make this contention, but the truth

is that the Atari is the only machine I know of that

has a true operating system in ROM. And, no,

neither my company (Optimized Systems Software)

nor I were involved in the creation of that operating

system; the credit must go straight to Atari.

The operating system is contained in ROM

and is identical on both the Atari 400 and Atari

800. The 10K bytes of ROM you may have noticed

contain not only the operating system, but also the

upper/lower case character set, the floating point

mathematical operations, the power-on and car

tridge select logic, and the device drivers. Device

drivers? Aren't those part of the operating system?

No! An emphatic "no." And that's what enables me

to say that Atari has the only true operating system.

Believe it or not, the operating system on the

Atari occupies less than 700 bytes. And yet it is as

complete in its own way as UNIX is on a large time

sharing machine. How many times have you read a

magazine and seen lists of addresses of I/O subrou

tines for XYZ computer? You must use this address

to output a character to the screen, another to get a

character from the keyboard, yet another to talk to

the line printer, and disk I/O? A nightmare! Not so

Atari. One and only one address need be remem

bered: Hex E456, Decimal 58454. (Yes, I know,

why not E400 or F000 or some such. Well, I didn't

say Atari was perfect, only good.)

With only one address that matters, you can

imagine that it should be easy for Atari to come out

with new versions of the OS without affecting any

other programs. They have, and they are, and only

programs that have "cheated" (gone outside the

OS rules) are in trouble. So, don't get yourself in

trouble; follow the OS rules.

Finally, to avoid duplication of effort, I would

refer you to the massive program listing for

"SHOOT" in COMPUTE! #16: the first two pages

and first column of the next two pages constitute

most of the useful equates when using the Atari

...the operating system

on the Atari occupies

less than 700 bytes.

from assembly language. We are concerned with

the "Operating System Equates" (first column,

second page) and "Page three RAM assignments"

(third column, first page). I will use the mnemonics

given in that listing throughout this series of articles.

(Those of you who own our "OS/A + " system will

find these equates, with some mnemonics altered

slightly for consistency, in the file "SYSEQU.ASM".

You may use the EASMD pseudo-op ".INCLUDE

#D:SYSEQU.ASM" to include them in any as

sembly programs. This will save you some typing.)

The Structure Of The lOCB's

When a program calls the OS through location

$E456, OS expects to be given the address of a

properly formatted IOCB (Input Output Control

Block). For simplicity, Atari has predefined eight

IOCB's, each 16 bytes long, and the program spec

ifies which one to use by passing the IOCB number

times 16 in the 6502's X-register. Thus, to access

IOCB number four, the X-register should contain

$40 on entry to OS. Notice that the IOCB number

corresponds directly to the file number in BASIC

(as in PRINT #6, etc.). Actually, the IOCB's are

located from $0340 to $03BF (refer to the

"SHOOT11 listing).

When OS gets control, it uses the X-register to

inspect the appropriate IOCB and determine just

what it was that the user wanted done. Table 1

gives the Atari standard names for each field in the

IOCB along with a short description of the purpose

of the field. Study the Table before proceeding.

The user program should never touch fields

ICHID.ICDNO, ICSTAand ICPTL/ICPTH. In

addition, unless the particular device and I/O

request requires it, the program should not change

ICAX1 through ICAX6. The most important field

is the one-byte command code, ICCOM, which

tells (he operating system what function is desired.

The OS itself only understands a few fun

damental commands, but Atari wisely provided

for extended commands necessary to some de-
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vices (XIO in BASIC). In any case, each one of

these fundamental commands deserves a short

description.

OPEN Open a device (synonyms: file, IOCB,

channel) for read and/or write access. OS

expects ICAX1 to contain a byte that specifies

...the drivers account for over 5K

bytes of the ROM code. The screen

handler, with all its associated

editing and Graphics modes,

occupies about 3K bytes of that.

the mode of access: ICAX1 = 4 for read access,

8 for write access, and 12 for both read and

write access. (Note: the disk file manager and

the screen device handler allow other modes,

and they will be discussed in a later section.)

The name of the device (and, for the disk, the

file) must be given to OS; this is accomplished

by placing the ADDRESS of a string containing

the name in ICBAL/ICBAH.

CLOSE Terminate access to a device/file.

Only the command must be given.

STATUS Request the status of a device/File.

The device can interpret this request as it

wishes, and pass back a (hopefully) meaningful

status. As with OPEN, the ADDRESS of a

filename must be placed in ICBAL/ICBAH.

GET TEXT A powerful command, this causes

the OS to retrieve ("GET") bytes one at a time

from a device/file already OPENed until either

the buffer space provided by the user is ex

hausted or an Atari RETURN character (Hex

9B, Decimal 155) is encountered. The user

specifies the buffer to use by placing its AD

DRESS in ICBAL/ICBAH and its size (length)

inlCBLL/ICBLH.

PUT TEXT The analog of GET TEXT.OS

outputs characters one at a time until a RE

TURN is encountered or the buffer is empty.

Requires ICBAL/ICBAH and ICBLL/ICBLH

to be specified.

GET DATA Extremely flexible command,

this causes OS to retrieve, from the device/file

previously OPENed, the number of bytes

specified by ICBLL/ICBLH into the buffer

specified by ICBAL/ICBAH. No checks what

soever are performed on the contents ofthe transferred

data.

PUT DATA Similar to GET DATA, except

that OS will output ICBLL/ICBLH bytes from

the buffer specified by ICBAL/ICBAH. Again,

no data checks are performed.

Table 2 provides the OS commands and their

usage of the various fields of the IOCB's. For

convenience, the disk file manager extended com

mands are also shown, but I must withhold discus

sion of them until next month.

Device names on the Atari computers are very

simplistic; they consist of a single letter (optionally

followed by a single numeral). Traditionally (and,

in the case of disk files, of necessity) the device

name is followed by a colon. You have probably

seen these device names in your various Atari

manuals, but a quick summary might be convenient:

E: The keyboard/screen editor device. The

normal console output.

K: The keyboard alone. Use this device to by

pass editing of user input.

S: The screen alone. Can be either characters

(a la E:) or graphics.

P: The printer. The standard device driver

allows only one printer.

C: The cassette recorder.

D: The disk file manager, which also usually

requires a file name.

Other device names are possible (e.g., for RS-

232 interfaces) and, in fact, the ease with which

other devices may be added is another reason for

my claim that Atari has a true operating system.

The structure of device drivers is material for a

later article, but I should like to point out that the

OS ROM includes drivers for all the above except

the disk. In fact, the drivers account for over 5K

bytes of the ROM code. The screen handler, with

all its associated editing and Graphics modes, occu

pies about 3K bytes of that.

Actually, the next column will begin to delve

deeper into the ways of using OS, but for those of

you anxious and brave enough to get started now

we present a very simple example program:

PUTMSG

LDX

LDA

STA

LDA

STA

LDA

STA

LDA

STA

STA

JSR

TYA

BMI

#$00

#PUTREC

ICCOM,X

#MSG&255

ICBAL,X

#MSG/256

ICBAH,X

#255

ICBLL,X

ICBLH.X

CIOV

ERROR

; A ROUTINE TO PRINT A

MESSAGE

; WE USE IOCB NUMBER 0, THE

CONSOLE (E:)

; THECOMMAND IS PUT TEXT

RECORD'

; LOWER BYTE OF ADDRESS

OF'MSG'

; UPPER BYTE OF ADDRESS

; LOWER BYTE OF LENGTH OF

MSG

; UPPER BYTE, LENGTH IS ALL

OF MEMORY

; BUT 'PUTREC WILL STOP

WITH THE RETURN' CHAR

;CALLTHEOSTODOTHE

WORK

; MOVES RETURNED ERROR

CODE TO A-REGISTER

; ANY NEGATIVE VALUE IS

SOME SORT OF ERROR
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to be specified. 
GET DATA Extremely Oexible command , 
this causes OS to retrieve, from the device/fil e 
previousl y OPENed , the number o f bytes 
specified by ICBLU ICBLH into the buffer 
specified by ICBA U ICBAH . No checks what­
soever aTe pe1formed on. the contents of the lransf erTed 
dala.. 
PUT DATA Similar to GET DATA, except 
that OS will output ICBLU ICBLH bytes from 
the buffer specified by ICBAU ICBAH. Again , 

no data checks are performed . 
T able 2 provides the OS commands and their 

usage of the va rious fields of the 10CB's. For 
convenience, the disk fil e manager extended com­
mands are also shown, but I must withhold discus­
sio n o f them until next month. 

Device names on the Atari compute rs a re very 
simplistic; they consist of a single letter (optionall y 
followed by a single numeral). Traditionally (and, 
in the case o f disk fil es, of necessity) the device 
name is followed by a colo n. You have probably 
seen these device names in your various Atari 
manuals, but a quick summary might be convenient: 

E: The keyboard/screen editor device. T he 
normal console output. 

K: The keyboard alone. Use this device to by­
pass editing o f user input. 

S: The screen alone. Can be eithe r cha racte rs 
(it la E:) or graphics. 

P: The printer. The standard device driver 
allows o nl y one printe r. 

C: The cassette recorder. 
D: The disk fil e manager, which also usuall y 

requires a fil e name. 

O ther dev ice names are possible (e .g. , for RS-
232 inte rfaces) and , in fact, the ease with which 
other devices may be added is anothe r reason for 
my claim that Atari has a true operating system. 
The structure o f device drivers is material for a 
later article , but I should like to point out that the 
OS RO M includes drivers fo r all the above except 
the disk . In fact, the dri ve rs account for ove r 5K 
bytes of the ROM code. The screen handle r, with 
all its associated editing and Graphics modes , occu­
pies about 3 K bytes of that. 

Actually, the nex t column will begin to delve 
deeper into the ways o f using OS, but for those o f 
you anxious and brave enough to get sta rted now 
we present a very simple example program: 
PUTMSG ; AROUTINETOPRINT A 

MESSAGE 
LOX #$00 ; WE USE IOCB NUM BER 0, THE 

CONSOLE (E; ) 
LOA #PUTREC 
STA ICCOM,X ; THE COMMAND IS 'PUT TEXT 

RECORD' 
LOA #MSG&255 
STA ICBAL,X i LOWER BYT E O F A DDRESS 

OF ' MSG' 
LOA #MSG/256 
STA ICBAH,X ; UPPER BYTE O F ADDRESS 
LOA #255 
STA ICBLL,X ; LOWER BYTEOF LENGTH OF 

MSG 
STA ICBLH,X ; UPPER BYTE, LENGTH IS ALL 

OF MEMORY 
; BUT ' PUTREC' WILLSTOP 
WITHTHE ' RETU RN ' CHAR 

JSR C IOV ; CALLTHEOS TO 00 TIlE 
WORK 

TYA ; MOVES RETU RN ED ERROR 
CODE TO A-REGISTER 

BMI ERROR ;ANYNEGATIVE VALUE IS 
SOME SORT OF ERROR 


