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This is all you reallyheed!
An Apple II®, a printer, a video screen, a modem, a disk drive,

CPS Multifunction, and RAMPLUS+.
The CPS Multifunction card and cables are all

you need to connect almost any printer, mo

dem, or terminal to your Apple II"1. It's really

three cards in one. It provides the capabilities

of a serial interface, parallel output interface,

and real-time clock/calendar. It saves you

money, power, and slots. The CPS Multifunction

is compatible with DOS, CPM, PASCAL, and

BASIC. Suggested retail price $239, including

software. Cables $24.95 each.

The RAMPLUS+ card allows you to expand the

available memory of your Apple 11" to 80K.

RAMPLUS+ has two 16K banks of RAM. The card

is supplied with 16K of installed RAM, with an

additional 16K of plug-in RAM available. It is

compatible with DOS. CPM, PASCAL, and BASIC,

also. Suggested retail price $ 189. Additional 16K

RAM $24.95.

I IICOI PObAl t O

.'itiey, CA 35066

» The modem is

Hayes Microcomputer f

The video screen is a prc

The prinle' is a product of Ep

i he Apple II' is a product of Apple C

The disk drive is a product of Apple Computer. Inc.
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IF YOU'RE WAITING FOR THE
PRICE OF WORD PROCESSORS
TO FALL WITHIN REASON

Everyone expected it would happen

sooner or later.. .with ■'. i

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 Punter.

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 Woi JS...

Call us today for the name of the

WordPro PLUS dealer nearest you.

Professional Software Inc.

166 Crescent Road

Needham, MA 02194

(617)444-5224

TELEX-95 1579

---~;:"~----------
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For the Commodore 8000

Now there is an interactive

General Accounting System

designed especially for the

first time user. The user is led

through each function by

highlighted prompts explain

ing the required input at each

point. And all input requests

are prompted with complete

verification. Plus, a step-by-

step instruction manual

guides the user through the

General Ledger

Cash Disbursements and

Cash Receipts Journal as well

as a General Journal. Main

tains account balances for

Present Month, Quarter to

Date and Year to Date.

Accepts postings from

program. The user prompts

and the detailed manual

make it virtually impossible

for the first time user to get

lost or to accidentally crash.

Accounts Receivable,

Accounts Payable, Payroll

and other programs. Also

provides user customized

financial statements. Up to

1000 accounts and up to

99 departments.

For the Commodore 8000 
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Series Computer System
Accounts Receivable
Invoices and Monthly State

ments as well as Credit and

Debit Memos. Accomodates

full or partial payments. User

sets finance charge rate and

period. User also sets invoice

aging reports and aging

breaks. Invoices may be dis

tributed among nine different

General Ledger accounts with

Accounts Payable

Accounts Payable checks

with full voucher detail.

Detailed check register. Auto

matic application of Credit

Memos. User sets invoice

aging reports and aging

breaks. Invoices may be dis-

Payroll

Payroll checks with full

deductions and pay detail.

Pays regular, overtime,

holiday and piece work hours.

Accommodates Weekly,

Bi-Weekly, Semi-Monthly and

Monthly employees. Up to

eight miscellaneous deduc

tions or payments per

automatic updating to the

General Ledger. During

invoice data entry the invoice

is displayed on the screen

and typed exactly as if in a

typewriter. File capacity

allows 1800 customers and

invoices. Five hundred

customers allows room for

1300 invoices.

tributed among nine different

General Ledger accounts with

automatic updating to the

General Ledger. File capacity

allows 2500 vendors and

invoices.

employee. Prints Payroll

Journal, Payroll Check

Register and an Absentee

Report as well as 941 infor

mation and W2 forms. Main

tains Monthly, Quarterly and

Yearly totals for up to 350

employees. Automatic

General Ledger updating.

See your nearest

Commodore dealer for

a demonstration.

CMS Software Systems
2204 Camp David Mesquite, TX. 75149 214 285-3581

Series Computer System 
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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,ORTHE1RS. i

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 all

the exciting details. Visit him

soon, and discover a great idea

that keeps getting better.

Microsoft Consumer

Products, 400108th Ave. N.E.,

Suite 200, Believue, WA 98004.

(206)454-1315.
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ANATARI 800 HOMECOMPUTER
ANDA FATHER'S LOVE COMBINED
TO HELP CHILDREN EVERYWHERE.
Fernando Herrera became the first
grand prize winner of the ATARI

Software Acquisition Program

(ASAP) competition because he

believed in computers, his son

and himself.

The story of Herrera's success

began with his sons sight problems.

Young Steve Herrera had been
born with severe cataracts in both

eyes and, naturally, his father

was concerned. Herrera reasoned

that the boys learning abilities
could be seriously affected by grow

ing up in a world he could not see.

Having just purchased an

ATARI 800 Home Computer, it

occured to Herrera that this could

be the perfect tool for testing

Steve's vision. So he wrote a pro

gram simply displaying the letter

"E" in various sizes.

Success! It turned out that

2-year-old Steve could see even

the smaller "E's" without special
lenses. Herrera was first relieved,

and then intrigued when he dis

covered that not only could his son

see the "E's" but he would happily
play with the computer-generated
letters for hours. So Herrera added
a picture of an elephant to go with
the "E" and then more letters and
pictures. Thus, "My First Alphabet"
was born, a unique teaching program for chil
dren two-years and older consisting of 36 high
resolution pictures of letters and numbers.

Herrera submitted the program to the
ATARI Program Exchange, where it became

an instant best-seller. ATARI was so im

pressed with the outstanding design, suit

ability and graphic appeal of "My First

In addition to his grand prize winnings

of $25,000 in cash and an ATARI STAR
trophy, Herrera also automatically receives

royalties from sales of his program through
the ATARI Program Exchange.

But Fernando Herrera wasn't the only soft
ware "star" that ATARI discovered. Three
other ATARI STARS were awarded at the

Alphabet',' that the program is being incorpo- ASAP awards ceremony for software sub-

rated into the ATARI line of software. mitted to the ATARI Program Exchange and

AN ATARI800
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judged by ATARI to be particu

larly unique and outstanding.

Ron and Lynn Marcuse of
Freehold, New jersey, teamed

up to write three winning

entries in the Business and Pro

fessional category for home
computers: "Data Management

System^' "The Diskette Librar

ian" and "The Weekly Planner!'

Sheldon Leeman of Oak Park,

Michigan, captured an ATARI

STAR for his exceptionally

well-engineered "INSTEDIT"

character set editor.

Greg Christensen of

Anaheim, California, became

our youngest ATARI STAR

winner at the age of 17.

Christensen designed the

clever "Caverns of Mars" game

program, which also will be

incorporated into the ATARI

product line. Greg designed

the program in V/i months

after owning his ATARI Home

Computer for less than a year.

Every three months, ATARI

awards ATARI STARS to the

writers of software programs

submitted to the ATARI Software

Acquisition Program and judged first,

second and third place in the following

categories: Consumer (including entertain

ment, personal interest and development);

Education; Business and Professional pro

grams for the home (personal finance and
record keeping); and System Software.

Quarterly prizes consist of selected ATARI

products worth up to $3,000, as well as an

ATARI STAR, plus royalties from program

sales through the ATARI Program Exchange.

The annual grand prize is the coveted ATARI
STAR trophy and $25,000 in cash.

To be eligible, your software idea must be
accepted by the ATARI Software Acquisition

Program. Your program can have a broad

application or serve a very specific purpose.

DATA OTCTlOHftflY RECORO

HOME L,f

STREET

CITY. STATE
ZIP CODE

DflLa CODE

PJ1OKC HO.
Tv

CAVERNS

OF
MARS

After submittal, consultation

from ATARI is available if you
need personal assistance with

sound, graphics, or other tech
nical aspects of your program.

To make your job easier,

ATARI provides some 20

software development tools

through the ATARI Program

Exchange. A list and descrip

tion of the various system
software is published quarterly
in the ATARI Program Ex

change Catalog. These tools
enable you to utilize all the

ATARI resources and software,

including the six ATARI

programming languages.

Fernando Herrera had a
great idea that made him a star.
ATARI would like to give you

the same opportunity.

A
ATARI

fflm"»(KBflnt [.»-»",

Enter the ATARI ASAP competition and

you could win $25,000 in cash, royalties,

some great prizes and an ATARI STAR.

SUBMIT TO: ATARI* Software Acquisition Program

DePt.C4R,PO.Box427

155MoffettParkDr.,B-l

Sunnyvale, CA 94086

OR CALL: 800-538-1862; in California, 800-672-1850.

I'm reaching for the stars. Please send me

an entry form today.

Nam

Addr

City.

Stnte/Zip.

ATARI HOME COMPUTERS
We've Brought The Computer Age Home™

© m2 ATARI. Inc

judged by ATARI to be particu
larly unique and outstanding. 

Ron and Lynn Marcuse of 
Freehold, New Jersey, teamed 
up to write three winning 
entries in the Business and Pro
fessional category for home 
computers: "Data Management 
System;' 'The Diskette Librar
ian" and "The Weekly Planner:' 

After submittal, consultation 
from AT ARI is available if you 
need personal assistance with 
sound, graphics, or other tech
nical aspects of your program. 

Sheldon Leeman of Oak Park, 
Michigan, captured an ATARI 
STAR for his exceptionally 
well-engineered "INSTEDIT" 
character set editor. ,"nS";'" n*!{ - . ,. • .12.::"5670' I I (=)T 
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To make your job easier, 
ATARI provides some 20 
software development tools 
through the ATARI Program 
Exchange. A list and descrip
tion of the various system 
software is published quarterly 
in the ATARI Program Ex
change Catalog. These tools 
enable you to utilize all the 
ATARI resources and software, 
including the six ATARI 
programming languages. 

Greg Christensen of 
Anaheim, California, became 
our youngest ATARI STAR 
winner at the age of 17. 
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Christensen designed the 
clever "Caverns of Mars" game 
program, which also will be 
incorporated into the ATARI 
product line. Greg designed 
the program in 1)1 months 
after owning his ATARI Home 
Computer for less than a year. 

Every three months, ATARI 
awards ATARI STARS to the 
writers of software programs 
submitted to the ATARI Software 
Acquisition Program and judged first , 
second and third place in the following 
categories: Consumer (including entertain
ment, personal interest aDd development); 
Education; Business and Professional pro
grams for the home (personal finance and 
record keeping); and System Software. 

Quarterly prizes consist of selected ATARI 
products worth up to $3,000, as well as an 
ATARI STAR, plus royalties from program 
sales through the ATARI Program Exchange. 
The annual grand prize is the coveted ATARI 
STAR trophy and $25,000 in cash. 

To be eligible, your software idea must be 
accepted by the ATARI Software Acquisition 
Program. Your program can have a broad 
application or serve a very specific purpose. 

TTT Fernando Herrera had a 
great idea that made him a star. 
ATARI would like to give you 
the same opportunity. 
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ATARf 

r-------- -------, 
Enter the ATARI ASAP competition and 
you could win $25,000 in cash, royalties, 
some great prizes and an ATARI STAR. 

SUBMIT 'TO: ATARI® Software Acquisition Program 
Dept. C4R, PO. Box 427 
IS5 Moffett Park Dr. , B-1 
Sunnyvale, CA 94086 

OR CALL: 800-538-1862; in California , 800-672-1850. 
I'm reaching for [he stars. Please send me 
an entry fann today. 
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ATARI HOME COMPUTERS 
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The Apple Plan

Many of you may not be aware that Apple, Inc., is

currently pushing for a revision of the tax law that

will allow them to give an Apple II system (with

appropriately revised tax deductions) to every

elementary and secondary school in the country.

The Wall Street Journal estimates this number to be

in excess of 80,000 schools, and that's a great many

Apple II's. We applaud this move, but feel some

additional perspective might be in order. Apple,

Inc., is quoted as wishing to make this massive

donation because they're concerned with the future

... exposing kids to computers, etc. We certainly

share this concern and wouldn't want to be accused

of looking a gift computer in the keyboard, as it

were.

A Historical Perspective

Apple has been an industry leader in the placement

of computer systems in school systems. They and

many Apple dealers have been at the forefront

with aggressive bidding and state contract winning

ways for several years. Their principal competition

during the last year or so has been Radio Shack,

Commodore, and Atari, with Atari coming on

quite strong. A case in point? The Minnesota Edu

cational Consortium has been a quantity purchaser

(and not so coincidentally, a significant developer

of educational software) from and for Apple for

the last three years. We reported in this column

last November that Atari, Inc. had been added to

that contract with fully configured Atari 400 sys

tems (including black and white monitor, BASIC,

joystick and disk drive) for less than $600. MEEC

had already ordered 1000 + , and the Dade County

School System in Florida was right behind with a

similar contract.

In the last ten months we've seen increasingly

powerful and user friendly computer systems (the

Atari 400, the VIC-20, the Radio Shack Color

Computer) become available, fully configured, in

the $500-$800 price range. We suspect that Apple

is running into a rapidly diminishing market share

at the elementary and secondary level.

The Future

We see nothing but good news on the horizon for

the cost-conscious educators. With the coming

Super VIC (the VIC-64 from Commodore, due to

be introduced this summer at less than $600) and

Atari's rumored low-mid-end entry sometime this

summer, the value of the computing power dollar

for educators will only increase. Apple has appar

ently chosen to ignore the low-end market in their

product line. With this statement we're certainly

not implying that they don't want the business of

consumers or educators. We simply mean they've

chosen for the moment not to enter the $500-$800

consumer computer market. On the high end

they're battling with such industry names as Xerox,

IBM, and Hewlett-Packard. And, quite frankly,

they have no product on the low end. We suspect

the secondary education market, long a potentially

substantial market for Apple and others, is taking a

hard look at the $2000 or more Apple system.

After all, when your goal is allowing computer

access to your sixth graders, how many VIC-20, or

Atari-400. or Radio Shack Color Computer systems

can you buy for the cost of a similarly configured

Apple II system?

Of Tax Breaks and Competition

Press reports indicate no special treatment for

Apple, Inc., in the proposed revisions to the corpo

rate tax law. At that point, every other vendor has

the same options open to them. In that light, we

support Apple's aggressive offer, and the revision

of the tax law, as suggested. After all, manufacturers

can already donate hardware to universities, why

not to secondary schools? We do feel, however,

that while Apple's move deserves plaudits, the

spectre of competition should be maintained to

help balance our mutual perspective. ©
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the $500-$800 price range. We suspect that Apple 
is running in to a rapid ly diminish ing market share 
at the elementary and secondary level. 

The Future 
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Super VIC (the VIC-64 from Commodore, due to 
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ADD POWER TO YOUR

COMMODORE COMPUTER
POWER produces a dramatic improvement in the
ease of editing BASIC on Commodore's computers.
POWER is a programmer's utility package (in a 4K

ROM) that contains a series of new commands and

utilities which are added to the Screen Editor and the

BASIC Interpreter. Designed for the CBM BASIC

user, POWER contains special editing, programming,

and software debugging tools not found in any other

microcomputer BASIC. POWER is easy to use and is

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

POWER'S special keyboard 'instant action' features
and additional commands make up for, and go beyond

the limitations of CBM BASIC. The added features
include auto line numbering, tracing, single stepping
through programs, line renumbering, and definition
of keys as BASIC keywords. POWER even includes
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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COMMODORE COMPU1I.R 
POWER produces a dramatic improvement in the 
ease of editing BASIC on Commodore's computers. 
POWER is a programmer's utility package (i n 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' fea tures 
and additional commands make up faT, and go beyond 
the limitations of CBM BASIC. The added features 
include auto line numbering, tracing, si ngle stepping 
through programs, line renumbering, and definition 
of keys as BASIC keywords. POWER even includes 
TM POWER Is. Registered TrademanF; of Professional Software, Inc. 

new "stick-on" keycap labels . The cursor movement 
keys are enhanced by the addition of au to-repeat and 
tex t searching functions are added to help ease pro
gra m 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 ei ther 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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JINSAM ©
Data Managerselected byNASA, Kennedy Space Center

SAVETIME! SAVE MONEY!

JINSAM saves taxpayers

100's of thousands of $

Coming Soon!

JINSAM Executive

for IBM P.C.

See your dealer

"Much more powerful than

you can imagine!"

Robert Baker

Kilobaud Microcomputing

JINSAM is an integrated system. It makes it

easy to use your information to its fullest. No more

will hundreds of valuable hours be spent searching

or analyzing needed information nor re-entering

information for various reports.

JINSAM transforms your desk-top computer

into the "state of the art" data processing machine

with features and accessories found nowhere, even

at 10 times the price. NASA, Kennedy Space

Center selected JINSAM 8.0 and saved approxi

mately 595,000 over other software/hardware

costs. Riley County, Kansas also selected JINSAM

8.0 and saved approximately $90,000 over other

software/hardware costs.

JINSAM is designed for you. It is forgiving. It

has help commands for every option, available at

the touch of a button. The amount of information

you store, its structure and/or your hardware can

change but your data won't have to be re-entered.

Recovery utilites are included even for catastrophes,

security passwords are built in for privacy, simple

editing and entry includes auto recall, and deleting

records is easy and the space is reclaimed. JINSAM

includes TWO FREE accessories for reports and

labels. You have unlimited report formats with

summing and lined up decimalsand the label printer

prints up to 5 across-any size and even allows

single envelopes or index cards.

JINSAM 1.0 allows fast and easy file handling,

manipulation and report generation for any CBM

computer with CBM 2040 disk drive. It features a

menu for ease, has encrypted passwords, 3 deep

sons. .5 to 3 second recall.

JINSAM 4.0 for CBM 4000 series adds

JINSORT, user accessible machine son of 1000

records in 15 seconds; compaction/expansion of

information, automatic list maintenance, unlimited

number offields, unlimited record length and much
more.

JINSAM 8.0 for CBM 8000 series has all 4.0

features plus unlimited sort, horizontal format, and
search by key or record number.

JINSAM 8.2, NEW FOR "82 expands 8.0

capabilities by adding information search by word.

key or record number and machine language print,

format and manipulation routines.

• CUSTOM DATA FILES

•CUSTOM REPORTS/LABELS

•KEYED RANDOM ACCESS

•FAST/EASY/MENU DRIVEN

• MULTIPLE SEARCH KEYS

•PRIVACY ACCESS CODES

•WILD CARD SEARCH

JINSAM EXECUTIVE version (soon to be

released) is our most powerful professional system

for the CBM 8000 and 9000 series. Executive will

have 8.2 extended features plus allow multiple

users with in-use lockout protection, executive

command files, automatic math relations, join,

merge or link files, greatly increased record capacity

and machine information search by word, as well

as by key or record number and many, many

more features.

There are currently 7 more interfacing modules -

and more under development, including independent

interfaces between JINSAM and business pack

ages for your G/L, A/R, A/P needs. We announce

the availability of modules and enhancements in

JINSAM's quarterly newsletter.

WORDPROPACK - Intelligent interface for

WordPro 3. 3+, 4,4+, creates lists of information

from JINSAM files. It allows up to 10 conditions

based on each item of information. Produce indi

vidualized letters, report cards, special reports,

checks, invoices, etc.

MULTI-LABEL - Prints multiple labels per

record with up to 2 lines for messages and

consecutive numbering. Produce inventory, caution

labels, bulk mail labels, etc.

MATHPACK - global calculator/editor +. -.

*. /, by another field or constant: null (remove

contents) of a field or replace contents of a field

with any word, number or phrase. Sum multiple

fields in each record or running sum of single field

in all records. Extract information or effect

permanent change. Replace in the same field or

place in a waiting field.

DESCRIPTIVE STATPACK - Determine

MEAN. MEDIAN. MODE. STANDARD

DEVIATION. VARIANCE, RANGE. Generate

HISTOGRAMS from 1 to 25 steps, and produce

Z-SCORE reports.

ADVANCED STATPACK - (You must also

acquire DESCRIPTIVE STATPACK) Generate

one, two or three way CROSSTABS (number of

occurance) CHI SQUARE, LINEAR RE

GRESSION, with graphic representation and

prediction. LINEAR CORRELATION and

SIMPLE ANALYSIS OF VARIANCE.

CALCPACK - 2 way interface to VisiCalc or

any user program. It lets you use VisiCalc for

complex manipulation, editing, placing results in

JINSAM for sorting, storing or moving data to

WordPro as well as giving the ability for exchange

with your own applications.

INTERAC - Interface which can read VisiCalc

files, WordPro files and almost any sequential files

to build JINSAM databases automatically. For

example: You could "download" information on

holerith cards to sequential files and INTERAC

would place them into JINSAM files.

All accessories are accessed thru the JINSAM

menu and require security password to gain entrance.

JINSAM gives you FREEDOM OF CHOICE.

Start with JINSAM 1.0 and upgrade hardware

and data at any time. Choose from accessories at

any time. The JINSAM Newsletter brings the

latest updates, user input and uses and keeps an

eye on the future.

JINSAM stands alone by placing "a lot of

potential computing power in one integrated

program package" (Fred Klein, Ferson div. of

Bausch & Lamb). "The JINSAM package is

justification lor buying a system no matter what

the hardware, lie it Vector or Commodore or

whatever the system" (Larry Colvin, Micro

Computer Systems). It is a "grandfather" in this

young field. JINSAM EXECUTIVE will be the

third generation in development. Alt JINSAM

systems are sophisticated and flexible yet easy to

use. JINSAM is saving iis users valuable time

and money in government, educational and

research institutions, business and industry

worldwide.

JINSAM is a Commodore approved product.

See your local dealer fora demonstration.

JINSAM is a trademark ofJIN] MICRO-SYSTEMS, Inc.

WordPro is a trademark of Professional Software, Inc.

VisiCalc is a Iradomark of Professional Software, Inc.

CBM is a trademark of Commodore Business Machines. Inc.

IBM is a trademark of Imcmiiiimul Itusiness Maihinej., Inc.

JINSAM Data Manager

.... Additional Information and nearest dealer

.... Newsletter Subscription ($5 US/S8 Worldwide)

.... JINSAM Demo Disk{$15,plusshipping&tax)

.... User's Guide ($40.00, plus shipping & tax)

Please send to:

Name

Position

Company

Address _

City. State. Zip

Phone ( ) __

Computer, Disk.

Application

JINI MICRO-SYSTEMS, Inc.

Box 274C • Kingsbridge Station

Riverdale, New York 10463

(212) 796-6200

Dealer Inquiry Welcome
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Data Manager selected by NASA, Kennedy Space Center 
SAVE TIME! SAVE MONEY! 

JINSAM saves taxpayers 
l00's of thousands of $ 

Coming Soon! 
JINSAM Executive 

formMP.C. 
See your dealer 

"Much more powerful than 
you can imagine!" 

Robert Baker 
Kilobaud Microcomputing 

JrNSAM is an integrated system. It makes it 
easy to use your information to its fu llest. No more 
will hundreds of valuable hours be spent searc hing 
or analyzing needed information nor re.emering 
information for various reports. 

JINSAM transforms your desk·top computer 
imo the "state of the art" data processing machine 
wit h features and accessories found nowhere, even 
at 10 times the price. NASA, Kennedy Space 
Center selected JINSAM 8.0 and saved approxi· 
mately $95.000 over othe~ software/ hardware 
costs. Riley County, Kansas also scleclcd JINSAM 
8.0 and saved approximately S90,OOO over other 
software/ hardware costs. 

J INSAM is designed for you. It-is forgiving. It 
has help commands for every optio n. avai lable at 
the touch of a button. The amount of info rmation 
you sto re, its s tructure and/ or your hardware can 
change but your data won 't have to be re-entered . 
Recovery utilites are included even for catastrophes, 
security passwords are built in for privacy. simple 
editing and entry includes auto recall, and deleting 
records is easy and the space is reclaimed. JINSAM 
includes TWO FREE accessories for reports and 
labels. You have unlimited report formalS with 
summing and lined up decimals.and the label printer 
prints up to 5 across - any size and even allows 
single enve lopes or index cards. 

JINSAM 1.0 allows fast and easy fil e handl ing. 
manipulation and report generation fo r any C8M 
computer with C8M 2040 disk drive. It fea tures a 
menu for ease. has encrypted passwords, 3 deep 
SOrtS, .5 to 3 second recall. 

JINSAM 4.0 for CBM 4000 series adds 
J INSORT. user accessible machine sort o f 1000 
reco rds in 15 seconds; compaction/expansion of 
infonnation. automatic list maintainance. unlimited 
numberoffields, unlimited record length and much 
more. 

JINSAM B.O for CBM BOOO series has 0114.0 
features pl us unlimited SOrt. horizontal format , and 
search by key or reco rd number. 

JINSAM B.2, NEW FOR 'B2 expands B.O 
capabilities by adding information search by word, 
key or record number and machine language print, 
format and manipulation routines. 

* CUSTOM DATA FILES 
*CUSTOM REPORTS/LABELS 
*KEYED RANDOM ACCESS 
*FAST/EASY/MENU DRIVEN 
* MULTIPLE SEARCH KEYS 
1\:PRIVACY ACCESS CODES 
*WILD CARD SEARCH 

JINSAM EXECUTIVE version (soon to be 
released) is our most powerful professional system 
for the C8M 8000 and 9000 series. Executive will 
have 8.2 extended features plus allow multiple 
users with in-use lockout protection, executive 
command files, automatic math relations, join, 
merge or link files , greatly increased record capacity 
and machine information search by word. as well 
as by key o r record number and many. many 
more fea tures. 

There are currently 7 more interfacing modules
and more under development. including independent 
interfaces between JINSAM and business pack
ages for your G / L, NR. A/ P needs. We announce 
the avai labi li ty of modules and enhancements in 
JINSAM's quarterly newsletter. 

WORDPROPACK • Intelligent interface for 
Word Pro 3. 3+.4, 4+. creates lists ofinfo rmation 
from JINSAM files. It allows up to IO conditions 
based on each item of information. Produce indi· 
vidualized leuers , reJX>rt cards. special reports. 
checks. invoices . etc . 

MULTI-LABEL - Prints multiple labels per 
record with up to 2 lines fo r messages and 
consecutive numbering. Produce inventory. caution 
label s. bulk mail label s. etc. 

MATHPACK - global calculator/ editor +.-. 
., I . by another fie ld or constant: null (remove 
con tents) of a field or replace contents of a field 
with any word, number or phrase. Sum multiple 
fields in each record or running sum of single field 
in all reco rds. Extract information o r effect 
permanent change. Replace in the same field or 
place in a waiting field. 

DESCRIPTIVE STATPACK - Determine 
MEAN. MEDIAN, MODE. STANDARD 
DEVIATION. VARIANCE, RANGE. Generate 
H ISTOGRAMS from I to 25 steps. and produce 
Z-SCORE rcpons. 

ADVANCED STATPACK - (You must also 
acquire DESCRIPTIVE STATPACK) Generate 
one, two or three way CROSST ABS (number of 
occuranc.) CHI SQUARE, LINEAR RE
GRESSION. with graphic represe ntation and 
prediction, LINEAR CORRELATION and 
SIMPLE ANALYSIS OF VARIANCE. 

CALCPACK - 2 way interface LO VisiCaic or 
any user program. It lets you use VisiCalc for 
complex manipulation , editing, placing results in 
J INSAM for sorti ng. storing o r moving data to 
Word Pro as well as giving the ability for exchange 
with your own applications. 

INTERAC · Interface which can read VisiCalc 
files. Word Pro files and almost any sequential fil es 

LO build JINSAM databases automatically. For 
example: You could "download" information on 
holerith cards to sequential files and INTERAC 
wou ld place them into JINSAM files. 

All accessories are accessed thru the JINSAM 
menu and require security password to gain entrance. 

JINSAM gives you FREEDOM OF CHOICE. 
Start with JINSAM 1.0 and upgrade hardware 
and data at any time. Choose from accessories at 
any t ime. The JINSAM Newsletter brings the 
latest updates, user input and uses and keeps an 
eye on the future. 

J INSAM stands alone b)' placing "a lot of 
potential computing power in o ne integra ted 
program package" (Fred Kle in . Fcrson div. of 
Bausch & Lomb). "The J I NSA~'f package is 

jUSlific3lion for bU)'ing a syste m no malle r what 
the hardware. be it Vector o r Commodore 01' 

what.ever the system" (La rr y Colvin. Micro 
Compu ter Systems). It is a "grandfather" in [his 
young fi cld .J INSAM EXECUTI VE will be lhe 
th ird gener:.ttion in dcvclopmelll. AliJ INSAM 
systems a rc sophistiC<lI cd and ncxibl e yet easy to 
use. JI NS /H,·f is savi ng its users val uable tim e 
and money in govern ment, educa tional a nd 
research institutions, business a nd induslry 
worldwide. 

J I NSAf!,'f is a C;ommodo l-c approved product_ 
Sec you l' loc<l1 dealer for a d Clllonstrat ion . 

JINSAM iJ a lrademark orJINI MICRO-SYSTEMS. lnc. 
WordPro iJ:II lrademark o£ Pmfeuiooal .software. Inc. 
Vi. iCalc ;l:II lndcmark of ProfeSl;onl J .sortwlIrc. lnc. 
CBM is;II trad emark of Commodore BUJineu 1.bchina, Inc. 
IBM iJ a l.-adeonark of I'>lerna,ional 8u$iness Machi ne • • Inc. 

JIN SAM Data Manager 

. Additional Information and nearest dealer 
. Newsletter Subscription (S5 USISB Woridwide) 

... . JlNSAM Demo Disk($ 15, plus shipping & tax) 

.... User's Guide ($40.00, plus shippi ng & tax) 

Please send to: 

Nwne __________________________ __ 

Position _ ________________________ _ 

Company 

Address ________________________ _ 

City, State . Zip ___________________ __ 

Phone ( 

Computer. Disk _____________________ _ 

Applicationt.. ______________________ __ 

JINI MICRO-SYSTEMS, Inc. 
Box 274C • Kingsbridge Station 

Riverdale. New York 10463 
(2 12) 796-6200 

Dealer Inquiry Welcome 
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Ask The

Readers

Robert Lock Richard Mansfield

And Readers

Please address any questions or answers to: Ask The

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

Greensboro, NC 27403.

Answers

Mr. Rovero, whose article, "A User-defined Char

acter Editor," appeared in COMPUTE!, February,

1982, #21, has updated the program to run on all

PET/CBM machines. He offers to make copies for

interested readers:

'7 have since modified the program to work with all

ROMs 1.0 through 4.0, 16K-32K (8K with REMARKS

deleted), 40 or 80 column screens and with either tape or

disk (Update and 4.0 ROMs). Readers may obtain a copy

of the original program or the 'All ROM' version on tape

or 4040format disk by providing the magnetic media,

self addressed mailer, and $3.00"

P. f. Rovero

Navy Ocemwgiaphy Command Center

Comnavmarianas Box 2

FPO San Francisco 96630

"/ am writing about the Commodore disk drive, upgraded

2040 or the 4040. It seems like when I had a program

naming relative files, the disk would write to two or more

files at the same time. I would write information tofile

'A' and then later pull upfile 'L' and it would contain

the same information as doesfile 'A.' I went over and

over my programs, and could notfind anything that

looked out of order.

Last week, a customer of mine who uses a custom

program I wrotefor him called and said his accounts

were all messed up. He had the same problem of writing

to two different accounts at the same time.

I took his dish and ran a printout of the directory,

Track 18, Sectors 0-19 and Ifound the problem. It seems

that the directory has been messed up and is pointing to

the same data for both accounts.

Ifyou look at bits 4 and 5 of each directory entry they

will tell you the track and sector that each entry's data is

stored at. Bit 4 points to the Track, and bit 5 points to the
Sector. Iffor example, the bits 4 and 5 look like this OE

01 then you should look at Track 14 Sector 1 for your

data. If bit 4 and 5 of the directory entries are the same,

then, when you write to any one of thesefiles, they will all

look as if they have been written to. The problem is that

the directory tells them all to look at the same data.

Ijust got a callfrom my dealer, who I convinced to

call Commodore. That he did, and the answer he got was

that they had a list ofbugs on the 2040 and 4040 operating

system and it seems this is one of them. He said ifyou

have too many files on a disk that it may start to over

write the directory. He didn't give any idea oj what was

too many....

I am going to rewrite my customer's program and all

his data disks for 101 j'lles maximum (down from 141)

and see if this won't help. In the meantime maybe this

information will help someone else who is having similar

problems.

Ronald L. Straley

■'In COMPUTE!, February, 1982, #21, Michael A.

Ivins wanted a program Jor the Atari that would dump

text screens to a printer orfile. He hopedfor DATA

statement creation for use in POSITION and PRINT

statements in an adventure game.

Computer's Voice is currently marketing a program

called Menumakr thai will complete this application. This

program currently allows the user to type any screen in

GRAPHICS 0 with full key editing. The program then

dumps the screen to a tape or diskfile making POSITION

and PRINTstatements. By includinga different character

set with the program, screen creation with that new set is

very easy. Cost is $14.95for the 8K tape version and

$19.95for the 16K disk version. We are currently working

on a GRAPHICS 1 and 2 version as well.

Dave Pettit, President

Computer's Voice

2370 Ella Dr.

Flint, MI 48504

We received several replies to Don Dudley's ques

tion about problems with his VIC-20 tape drive.

Here are two, but they both wisely suggest that you

might want to leave adjustments to the experts.

"In reply to Don Dudley's question regarding his cassette

player. The most likely cause ofhis problem is that the

read/write head is out of alignment. I suggest using a

plastic screwdriver, to keepfrom magnetizing the head,

this can be purchasedfrom any electronics supply store for

less than a buck. With the player running, and the com

puter bying to read it, you will see a small screw on either
the right or left side of the head. It is necessary to turn this

screw, clockwise or counter-clockwise, until the computer

begins to read the tape. Be careful not to remove the screw

during the process, it's a real pain to get it back in again!

Ifyou feel at all uncomfortable with the idea, any

electronics repair store can align it in just afew moments,

and usually for under $25." Mike Lipay
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Answers 
Mr. Rovero, whose article, "A User-defined Char
acter Ed itor," appeared in COMPUTE!, February, 
1982, # 2 1, has updated the program to run on all 
PET /CBM machines. He offe rs to make copies for 
interested reade rs: 

"I have since modified Ihe fn·ogram 1.0 wOTk with all 
R OMs 1 .0 Ihrough 4.0, 16K -32K (8K with R EM A RKS 
deleted), 40 or 80 column screens and with either tape aT 
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"I am writing about the Commodore disk d,·ive, upgraded 
2040 or the 4040. It seems like when I had a /)rogmm 
running reln tive fi les, the disk would write 1.0 two a' · lII.o·re 
fi les at the same time. I would write il1fonnation to fi le 
'A' and then later pull up file 'L ' and it would contain 
the same inJonnation as does fi le 'A .' I went over and 
over my programs, and could not find anything that 
looked out oj order. 

Last week, a c'lIs tomer aImine who uses a custom. 
program I wrote Jar him called and said his accounts 
were all messed up. H e had the same problem oj writing 
10 two difJerent accounts at the same time. 

I took his disks and ran a p,·intout oj the directO/y, 
Track 18, Secton 0- 19 and I Jound the problem. It seelllS 
Ihat the direelO1Y has been messed up and is pointing to 
the same data Jor both accounts. 

IJ )'ou look at bits 4 a!.d 5 oj each diTectory ent·,y they 
will tell you the track and sector that each W h y'S data is 
stored at. Bit 4 points to the Tmck, and bit 5 poinls to the 
Sector. IJ Jar example, the bits 4 and 5 look like this OE 
o I then you should look at T rack 14 SectoT I Jar yow· 

data. IJ bit 4 and 5 oj the directory entries are the same, 
Ihen, when you write to anyone oj these fi les, they will all 
look as if they have been lmitten to. The pmblem is that 
the directory tells them all to looh at the same dala. 

I just got a call pm/! my dealer, who I convinced to 
call C01l!1nodol·e. That he did, and the answer he got was 
thai Ihey had a list oJbugs on the 2040 and 4040 operating 
system and it seelllS this is one oj them. He said if you 
have too many Jiles all. a d'isk tlwt it may sla.,-I 10 over
write the direct01Y. H e didn't g ive au)' idea oj what was 
too many .... 

/ 011/. going to rewrite m)' customer's program and (1.11 
his data disks Ja r 101 files maxim.u.", (downJrom 14 1) 
a.nd see if Ihis won't hell). In the meantime /IIaybe this 
inJonnation will help someone else who is having similar 
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"In COMPUTE!, Febl1lmy, 1982, # 2 1, Michael A. 
Iv ins wanled a program J01. the Atari that would dum/) 
text screens to a printer or file. H e hoped Jar DA TA 
statellLenl creation J01. use in POSIT ION and PRIN T 
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Com/JlI.ter's Voice ·is culTently marlwting a /)rogr(l.1/1. 
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Dave Pettit, Presidl,,,t 
ComjJ/lter's Voice 
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tion about problems with his VIC-20 tape dri ve. 
Here are two, but they both wisely suggest that you 
might want to leave adjustments to the experts. 

"In reply to Don Dudley's question ,·egm·ding his casseUe 
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,·eadlwrite head is out oj alignment. I suggest using a 
plastic screwdriver, to keep Jrom nwgnetizing the head, 
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less than a buck. W ith the player running, and the com
puter trying to read it, you will see a small screw on either 
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IJ you Jeel at all uncomJ01·table with the idea, any 
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Right for the time. Finally

someone invented an RS-232C

compatible calendar/clock system.

complete with 6-digit display...

and selling for only S249. Hayes

did it!

Introducing the Hayes Stack

Chronograph, the newest addition

to the Hayes Stack microcomputer

component series. It allows your

computer to accurately record all

of your system activities by date

and time... down to the second.

Thanks to a battery back-up sys

tem, you never have to reset the

time when your computer is off,

and it will keep on ticking even when

there's a power failure. A write-

protect switch prevents accidental

Microcomputer Component Systems

changing of day. date or time.

Right for the job. The Hayes

Stack Chronograph is ideal for any

home or business application re

quiring accurate timekeeping. Use

it for timing everything from lights,

burglar alarms, or sprinkler systems

... to sending mail electronically

(with the Hayes Stack auto-dial

Smartmodem and your computer)

... logging and recording reports

or time-sharing access time...

and batching all your messages

to send at night, when rates are

lowest. Chronograph helps do

it all.

And Chronograph stacks

up. Keep your computer system

up-to-date with the Hayes stack-

ables. including the RS-232C com

patible Smartmodem, the most

sophisticated 300-baud originate/

answer modem you can buy And

yet, its probably the easiest to

use too.

The Hayes Stack Chronograph

and Smartmodem are available

wherever finecomputer products are

sold. It's ,

time. And

it's now.

The Hayes Stack Chronograph.

There's no better time.

Hayes Microcomputer Products, Inc. 5835 Peachtree Corners East, Norcross, Georgia 30092 404/449-8791
Hayes Stack Is a trademark or Hayes Microcomputer Products. Inc. @) Hayes Microcomputer Producls, Inc.

.. ., 

Hayes Microcomputer Prpducts, Inc. 5835 Peachtree Corners East, Norcross. Georgia 30092 404/ 449.8791 
Hayes Stack Is a tradomal1c of Hayes Microcomputer Products, Inc. © Hayos Microcomputer Products, Inc 
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"In response to Don Dudley's letter (March '82) about his

VIC recorder that only loads when upside down, I had a

similar problem with mine. A week after I bought it, I

tried loading tapes made by somefriends, with little success.

The dealer exchanged it, since it wouldn't load one ofhis

demo tapes.

The replacement still wouldn't load onefriend's tape

until by chance I pushed down a bit on the recorder's

door, effectively cfmnging the azimuth relationship of the

tape and the playback head. Anotherfriend had a similar

problem until he bent the tension spring in the back of the

cassette compartmentforwardfar enough to increase the

tape to head pressure. If neither of these methods appeal

to you, a trip to the dealerfor a head alignment may be

required. Good luck!" John Williamson

The example program which illustrated the tech

nique described in this letter was left out when it

was first published in this department in COMPUTE!,

March, 1982, #22. We reprint it here in its entirety.

"For several years I have been dealing with the crash of

the INPUT statement in our 2001 and 4016 Commodore

Computers when the RETURN key is depressed with no

input! I have read ofseveralfairly short routines that

overcome this problem and have developed my ownfavor

ite, as have most users. (Our students develop softwarefor

the Elementary School — kids, and their teachers, will

crash programs.)

Anyway — this evening, quite by accident, I stumbled

upon a quick way to protect the RETURN key on INPUT!

At least I have never heard of it. [Lines 70, 80, 160,

170, and 180 will do.] Ifyou type in the enclosedprogram

and RUN same, you will notice that the INPUT at line

70 (numeric) and line 160 (string) are protected under

input/return (and, of course RUNISTOP)!!

When you look at the listing, I'm sure your reaction

will be the same as mine was when I looked at the listing

and said to myselfand all within earshot, "What's going

on here? I tried this years ago! It didn't work then, so why

is it working now?"

The key lies in the length of the input prompt -

exactly 38 characters. This configuration puts the

INPUT question mark at the end of the input line and

the cursor all by itself on the left of the next line. Bingo -

RETURN= null. The conditional picks up the pieces

and we're in business." John Taylor

10 REM > > DIE THROW < <

20 :

30 PRINT [CLEAR]

40 :
50 REM > > HOW MANY THROWS ? < <

60 :

70 INPUT"HOW MANY TIMES SHALL THE DIE

BE THROWN";N

80 IFN<lORN>50THENPRINT"CAN'TDO

THAT":FOR X= 1 TO 2000:NEXT:GOTO 30

90 PRINT

100 :

110 :

120 REM > BODY OF PROGRAM OMITTED <

130 :

140 :

150 REM >> AGAIN ?<<

160 INPUT"ANOTHER ROUND?JUST GIVE A YES

OR NO";Q$

170 IFLEFT$(Q$,l) = "Y"THEN30

180 IF Oj$ = ""OR LEFT$(Q$,1)<>"N" THENPRINT

"[3 UP]":GOTO160

READY.

Mr. Ferguson is the author of "Large Alphabet For

The VIC," COMPUTE!, March, 1982, #22, pg. 104.

"Today I have discovered why I never could understand

how to create more than 64 characters: your article in the

October '81 /COMPUTE! #2 7] issue was in error.

Not yourfault, however. [Your information, on]

page 32 of the October COMPUTE! is obviouslyfrom

Commodore's ... new VIC manual. The VIC people are

wrong.

On pages 83-84 of their manual it gives the values

to be POKEd into 36869. But theformula given on page

215 of the manual (which you printed in October) does

not yield these values. It should be POKE 36869,PEEK

(36869) AND 240 OR X.

I had had trouble lastfall getting the erroneous

Booleanformula to work, but I assumed I was doing

something wrong. But with the correct values printed on

pgs. 83-84,1 realized the formula luas wrong."

Doug Ferguson

Questions

"/ would appreciate it if your readers could give me the

publisher or bookstore where I could obtain the book

Computers In Medicine by Derek Enlander. It was

recommended reading in a recent course I took, but I do

not have the publisher's name." L. Thomas

"1 have afew questions regarding that pernicious malady

known as "Atari lock-up." First of all, does this happen

with other brands of micros'? Secondly, though it is gener

ally attributed to "over-editing," why does it occur at all?

Andfinally, has anyone else suffered a similar occurrence

which I shall dub "two-line lock-up"? In thisfrustrating

instance (which always seems to occur when typing "L."

for a listing when the cursor is on the bottom row of the

display area in text mode), the cursor advances one row

after return, then does nothing! The screen may be

cleared or reset, but any command issued will have the

same two-line response followed by zilch, cipher, naught,

nothing. Ofcourse the program so intensly struggled with

is in another dimension at this point and cannot be re

trieved (asfar as I know); the unit must be powered down

to recover. Unfortunately, the programmer has a more

difficult time. Comments, suggestions and, of course,

remedies appreciated." Greg Kopp
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"In response to Don Dudley's letter (March '82) about his 
VIC recorder that only loads when upside down, I had a 
similar problem with mine. A week afte!' I bought it, I 
tTled loading tapes made by some friends, with little success. 
The dealer exchanged it, since it wouldn't load one of his 
demo tapes. 

The replacement still wouldn't load one friend's tape 
until by chance I pushed down a bit on the recorder's 
door, eff ectively changing the azimuth relationship of the 
tape and the playback head. Another friend had a similar 
problem until he bent the tension spring in the back of the 
cassette compartment forward far enough to increase the 
tape to head pressure. If neither of these methods appeal 
to you, a trip to the dealer for a head alignment may be 
required. Good luck!" J o hn Wi lliamson 

The example program which illustrated the tech
nique described in this letter was left out when it 
was first published in this department in COMPUTE!, 
March, 1982, #22. We reprint it here in its entirety. 

"For several years I have been dealing with the crash of 
the INPUT statement in ow' 2001 and 4016 Commodore 
Computers when the RETURN key is depressed with no 
input! I have read of several fairly short routines that 
overcome this pmblem and have developed my own favor
ite, as have most usen. (Our students develop software fa" 
lhe Elementm), School- kids, and their teachen, will 
crash programs.) 

Anyway - this evening, quite Ir)' accident, I stumbled 
upon a quick way to protect the RETURN key on IN P UTI 
At least I have nevn heard of it . [Lines 70, 80, 160, 
170, and 180 will do .) Ifyou type in the enclosed program 
and R UN same, you will notice that the IN P UT at line 
70 (numeric) and line 160 (string) are protected under 
inpu t/return (and, of course R UN/STOP)!! 

When you look at the listing, I'm su"e your reaction 
will be the same as mine was when I looked at the listing 
and said to myself and all within earshot, "What's going 
on here? I tried this years ago! It didn't work then, so why 
is it working now?" _ 

The key lies in the length of the input prompt
exactly 38 characte rs. This configuration puts the 
INPUT question mm'k at the end of the input line and 
the cunor all by itself on the left of the next line. Bingo -
RETURN = null. The conditional picks up the pieces 
and we're in business." John Taylor . 

10 REM > > DIE THROW « 
20 : 
30 PRINT [CLEAR) 
40 : 
50 REM > > HOW MANY THROWS? < < 
60 : 
70 INPUT"HOW MANY TIMES SHALL THE DIE 

BE THROWN";N 
80 IFN <I OR N >50THENPRINT"CAN'TDO 

THA T":FOR X = 1 TO 2000:NEXT:GOTO 30 
90 PRINT 

100 : 
110 : 
120 REM > BODY OF PROGRAM OMITTED < 
130 : 
140 : 
150 REM > > AGAIN ? « 
160 INPUT"ANOTHER ROUND? JUST GIVE A YES 

OR NO";Q$ 
170 IF LEFT$(Q$,I)= " Y"THEN 30 
180 IF Q,$ = ''''OR LEFT$(Q$, I)< >"N" THENPRINT 

"[3 UP)":GOTOI60 
READY. 

Mr. Ferguson is the author of "Large Alphabet For 
The VIC," COMPUTE!, March, 1982, # 22 , pg. 104. 

"Today I have discove1'ed why I never could understand 
how to create more than 64 characlen: your m·tiele in the 
October '81 [COMPUTE! #1 7J issue was in error. 

Not your fault , however. [Your information, onJ 
page 32 of the Octobn COMPUTE! is obviously fro m 
Commodore's ... new VIC manual. The VIC people are 
wrong. 

On pages 83-84 of thei>' manual it gives the values 
to be POKEd into 36869. But the fomtula given ·on page 
2 15 of the l1Ulnual (which you printed in Octobe1) does 
not yield these values. It should be POKE 36869,PEEK 
(36869) AND 240 OR X. 

I had had trouble last fall getting the erroneous 
Boolean fomtula to work, but I assU'med / was doing 
something wrong. But with the c01'recl values printed on 
pgs. 83-84,1 realized the fonnula was wrong." 

Doug Ferguson 
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"/ would appreciate it if yow' ,'eaders could give lIIe the 
publisher or bookstore where I could obtain the book 
Computers In Medicine by Derek Enlande ... It was 
recommended reading in a recent course I took, but I do 
not have the publishe!"s name." L. Thomas 

"[ have a few questions regm'ding that pem.icious malady 
known as "Atari lock-up. " First of all, does this happen 
with other brands ofmicros? Secondly, though it is genn
ally attributed to "over-editing," why does it ocw,' al all? 
And finally, has anyone else suffered a similar occwrrence 
which I shall dub "two-line lock-uP"? In this frustrating 
instance (which always seems to ocw,' when typing "L. " 
f01' a listing when the cursor is on Ihe bottom row of the 
display area in text mode), the CUHor advances one ''ow 
after return, then does nothing! The screen may be 
elem'ed or ,'eset, but any command issued will have the 
same two-line response followed by zilch, cipher, na.ught, 
nothing. Of coune the program so intensly sl-ruggled with 
is in another dimension at this /Joint and cannot be re
trieved (as fm' as I know); the unit must be powered down 
to recover. Unfortunately, the programmer has a more 
difficult time. Comments, suggestions and, of course, 
remedies appreciated." Greg Kopp 



presents

PATHFINDER
Never before released, a super

arcade-adventure game for

Atari ... alone in a vast

transparent maze

inhabited by radioactive

monsters and nuclear

waste, you must blast

the waste and free

the maze of

mutant monsters.

By Solitaire Group,

requires 24K Atari

with disk drive.

MATCH RACER
Brand new for the Atari, this one

or two player game tests your

driving skills on a race track

filled with treacherous

obstacles. See how far

you can get before

your luck and skill run

out! By Solitaire

Group, requires

16K Atari with disk

drive.
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HOLLYWOOD

ANDROMEDA
introducing a spectacular,

original arcade-adventure for

the Atari... a battle in inner,

space ... you must invade

a living organism and

destroy its tissues before

its antibodies destroy

you. By Solitaire

Group, requires

16K Atari with disk

drive.

3eoeiii Software Inc..

1771 Tribute Rd, Suite A. Sacrament '"•n ■■■•

1981 Gebfilli SoftwnrP> Inr Atnri k n toni H tmHr.mr.ri, ^* Ai«>i

T

NASIR 
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/ am an Apple II owner. I have had my system for three

years. I am very interested in the Apple's high-res graphics

capabilities. I have been unable to locate the machine code

addresses of the Apple's high-res subroutines. Any sugges

tions on where tofind this information would be greatly

appreciated. I am lookingfor highly detailed technical

information on the Apple II high resolution graphic

mode." Scott Ayers

"I hope that either you oryour readers can help me. I

have an original 8K Commodore PET, which I recently

converted to 32K, along with the upgraded (rev. 3.0)

ROMs. I've converted all my programs to work on the

new system except for two, Swordquest and Escape From

the Death Planet, with sound (both written by P. O'Dono-

vanfor Fantasy Games Software; originally in Madison,

Wisconsin). The problem with trying to convert them is

that both have lines at the beginning which don't list, that

contain both BASIC commands and ML subroutines. I

would appreciate it ifanyone can send mefixes. I hate to

lose these two excellent programs." Rudolph F. Lauer

"One time, I used Atari's DOS, and I had two copies of

Lotto, a game I have made, with the samefilename. I

could only get thefirst one. Furthermore, 1 don't know

what to change in my program. How do I get rid of the

first LOTTO without killing the second one?"

Brent Edwards

RENAME does not check to see if the new name

you give is the name of an existing file on the disk,

so you can end up with two files with the same

name. This can be very hard to deal with — any

access to the first file also references the duplicate.

If you try to delete or rename one of the files, you

delete or rename the other as well. To fix such

problems, you need to disable the feature of the

DOS which causes it to access both names (which is

useful for allowing multiple RENAMEs). After

booting DOS with the BASIC cartridge, enter:

POKE 3118,0

You can type DOS to go to the disk menu and any

RENAMES or DELETEs will only affect the first

file of the duplicate pair.

Note that you should not re-save this modified

DOS to disk, since it will not be able to perform

multiple RENAMES. You can also restore the DOS

with POKE 3118,184. (This information was found

in the OS/A + Users Manual, published by Optimized

Systems Software, Inc.) ©

More Workhorse Programs

for your computer to play with!

With these Creative Software home programs your Atari® or

can start playing in the real world-

HOUSEHOLD FINANCE
• 15 income 4 expense categories

• Budgeting

• Monthly & yearly accounting

• Indicate tax deductible items

• Produce tables & graphs

• $34.95 cassette

• S39.95 disk

LOAN ANALYZER
• Amortization taoles

• Compute interest cbarges

• Compare various loans

• Analyze loan terms

• Manipulate loan parameters

• S14.95 cassette

• S19.95 disk

HOME INVENTORY
• Catalog your possessions

• User-del i nable categories

• Search catalog lor items

• Record serial n, purchase price

• Compute the value of items

• S19.95 cassette

• S24.95 disk

CREATIVE
SOFTWARE 201 San Antonio Circle. #270

A Division ol ASCI, inc Mountain View, CA 94040

(415)948-9595

DECISION MAKER
• Decide between after natives

• Compute recommended choices

■ Manipulate decision parameters

■ Weigh influencing factors

■ Save decisions on tape or disk

• S19-95 cassette

i S24.95 disk

CAR COSTS
• Record maintenance costs

• Itemize insurance payments

• Track luel consumption

• Summarize all costs to date

• Compute cost ol a trip

• $19.95 cassette

• S24.95 disk

Ask about our many other recreational and home

applications! TO ORDER: VISA'MasterCard, check
or money order accepted. If charge, please include

expiration date of card. Add SI.50 for shipping and

handling. California residents add sales lax.
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I am an Apple II owner. I have had my system for three 
years. I am very interested in the Apple's high-res graphics 
capabilities. I hav. been unable to locate the machine code 
addresses of the Apple's high-res subroutines. Any sugges
tions on where to find this inform.ation would be greatly 
appreciated. I am looking for highly detailed technical 
information on the Apple I I high resolution graphic 
mode." Scott Ayers 

"I hope that either you 01' your readers can help me. I 
have an original8K Commodore PET, which I recently 
converted to 32K, along with lhe upgraded (rev. 3.0) 
ROMs. I've converted all my programs to work on the 
new system. except fo,' two, SW01'dquest and Escape From 
the Death Planet, with sound (both written by P. O'Dono
van for Fantasy Games Software; originally in Madison, 
Wisconsin). The fJ10blem with /lying to convert them is 
that both have lines at the beginning which don't list, that 
contain both BASIC commands and ML subroutines. I 
would appreciate it if anyone can send me fixes. I hate to 
lose these two excellent programs." Rudolph F. Laue r 

"One time, I used Alari's DOS, and I had two copies of 
Lotto, a game I have made, with the same filename. I 

could only get the first one. Furthermore, I don't know 
what to change in my fJ1·ogram. How do I get rid of the 
first LOTTO without killing the second one?" 

Brent Edwards 

REN AME does not check to see if the new name 
you give is the name of an existing file on the d isk, 
so you can end up with two files with the same 
name. This can be very hard to deal with - any 
access to the first file also refe rences the duplicate. 
I f you try to delete or rename one of the liles, you 
delete or rename the other as well. To fix such 
problems, you need to disable the feature of the 
DOS which causes it to access both names (w hich is 
useful for allowing multiple RENAMEs). After 
booting DOS with the BASIC cartridge, enter: 

POKE 3118,0 

You can type DOS to go to the disk menu and any 
RENAMEs or DELETEs will only affect the first 
fil e of the duplicate pair. 

Note that you should not re-save this modified 
DOS to disk, since it will not be able to perform 
multiple RENAMEs. You can also restore the DOS 
with POKE 3 118,184. (This information was found 
in the OSIA + Usen Manual, published by Optimized 
Systems Software, Inc.) © 

HOUSBIOLD LOAN AHALmR HOME INVENTORY 
. 15 income & • Amortization tables 
• Budgeliog • Compute interest charges 
• Monlhly 8. yearly accounllllll • Compare various loans 
• Indicate tall deductible Items • Analyze loan terms 
• Produce !abies & graphs • Manipulate loan parameters 
• S34.!Il cassette • $14.95 cassene 
• s:lHI5 disk • $19.95 disk 

• catalog your possessions 
• UseHlelinabie categOries 
• SearCh catalog lor Items 
• Record serial H, purchase price 
• Compute the value 01 !fems 
. 519.95 cassene 
• S24.95 disk 

• Decide between aUernallves 
• Compute recommended cI10ices 
• Manipulate decision parameters 
• Weigh inlluencing 'actors 
• Save decisions on tape or disk 
• SI9.95 cassette 
• 524.95 disk 

• Record maintenance costs 
• Itemize insurance payments 
• Track tue! consumption 
• Summarize aU costs to date 
• Compute cost 0' a trip 
• SI9.95 cassette 
• $24.95 disk 



ATARI OWNERS

NOW YOU TOO
CAN PLAY POOL 1.5
ON YOUR ATARI
48K DISK SYSTEM.

ALSO AVAILABLE FOR
THE APPLE IF48K
DISK SYSTEM.

P

O High resolution graphics-

Life like motion.

O Instant replay on any shot.

O Superfine aiming.

O Pool room sound effects

O Choice of 4 popular games

See your local

computer dealer
or order directly
from IDS I.

Specify ATARI
or APPLE.

P.O.BOX 1658
LAS CRUCES, NM

88004

Ph. (505)522-7373

ATARI is the registered trademark of ATARI Inc.
APPLE II is the registered trademark of
APPLE Computer Inc.

POOL 1.5 is trademark of IDSI.

o High resolution graphics
Life like motion. 

o Instant replay on any shot. 

o Superfine aiming. 

o Pool room sound effects 

• Choice of 4 popular games 

See your local 
computer dealer 
or order directly 
from IDS •. 
Specify ATARI 
or APPLE. 

ATARI is the registered trademark of ATARI Inc. 
APPLE II is the registered trademark of 

APPLE Computer Inc. 
POOL 1.5 is trademark of IDSI. 
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Computers

And Society

David D, Thornburg

Innovision

Los Altos, CA

And Now Let's Hear It For The Cookie Monster...

Omens are funny things. I was sitting on a flight to

New York next to a person who was telling me of

her concern with the Game Arcades. It seems that

a midwestern community close to her home had

recently banned these places in response to parent's

beliefs that such activities were contributing to

their children's truancy rate. Her belief was that, if

anything, school use of computer games should

increase, not decrease. From her perspective, the

computer would free the teacher to give more

individual attention to the students. I told her that

I found her ideas to be similar to my own, and was

amused that this conversation took place on a trip

during which I would be seeing more than 50

games written or acquired by Children's Television

Workshop (CTW) for use in their computer building

at the Seasame Place park.

I haven't been to Sesame Place, but I am told

that it is a wonderful place for parents and children

to enjoy themselves in an environment that includes

elements of a museum, recreation area, and com

puter game arcade.

Since I had provided CTW with some minor

assistance on the technical aspects of the computer

activity at Sesame Place, I was most pleased to be

given an opportunity to see the programs which

were captivating the many thousands of children

who visited there. Two events suggested that my

experience would be worth sharing with you. First,

at least two more Sesame Place parks are planned,

greatly increasing the number of families who can

visit this facility. Second, I had read that certain of

the CTW programs were going to be released for

the Apple computer, and that versions for other

computers might follow in the not too distant

future.

Before describing the CTW effort, it might be

beneficial to explain that major efforts in the gen

eration of educational software for personal com

puters have been tried before. Among the more

successful activities, one must list the Minnesota

Educational Computer Consortium (MECC). This

branch of Minnesota's state government provides

teachers all over the state with access to centralized

computers, as well as providing special purchase

contracts for Apple and Atari computers for class

room use.

Many of the MECC programs (such as the

simulation, Lemonade) have become quite popular.

Through a variety of marketing arrangements,

MECC software is now becoming available for the

Apple and Atari computers on a nationwide basis.

MECC is one of the pioneers in the educational use

of computers, and has done a fine job overall. The

concentration of talent and effort required for the

success of a venture the size of MECC is sufficiently

rare that they have appeared to be a beacon in a

vast sea of mediocre educational software.

What excites me is the fact that by introducing

educational software products of their own, CTW

will further legitimatize the business of high quality

educational software packages and thus, encourage

the development of more packages of this type by

the many hundreds of excellent programmers

located in their homes all over the world.

In order to be useful, multi-program educa

tional software offerings should include a distribu

tion of educational goals and skill level require

ments. In addition, these programs should be

interconnected with a well defined common

theme.

The common theme for the CTW software is

very simple. The activities must be both educational

and entertaining.

As at other high quality software houses, the

software teams at CTW include designers, artists,

teachers, code writers, etc. Once a program is

designed in storyboard form it is then implemented

for classroom testing. Based on the results of this

testing, the program is then modified and tested

again. By the time the program is approved for

use, it has undergone a massive amount of testing,

evaluation, and modification. The effect of this

effort is obvious when these programs are run.

There is a level of quality and polish which sets

these programs apart from most of the other edu

cational software I have seen.

While MECC software is available for a wide

range of grade levels, the present CTW programs

are geared primarily for the youngsters who would

watch Sesame Street on television. There are games

for pattern matching, pattern recognition, eye-

hand coordination, counting, etc. One of my favor

ite programs requires that you identify a picture by

looking through a keyhole that can be moved

around the surface of the object you are trying to

identify. The keyhole only shows a part of the
underlying picture, so the user has to reconstruct
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I found her ideas to be similar to my own , and was 
amused that this conversation took place on a trip 
during which I would be seeing more than 50 
games written or acquired by Children's Television 
Workshop (CTW) for use in their computer building 
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I haven't been to Sesame Place, but I am told 
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to enjoy themselves in an environment that includes 
eleme nts o f a museum, recreation area, and com
puter game arcade. 

Since I had provided CTW with some minor 
assistance on the technical as pects of the computer 
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ON-LINE SYSTEMS introduces arcade gaming as an art form. THRESHOLD, by WARREN

SCHWADER and KEN WILLIAMS, features fast smooth animation, HI-RES graphics,

and more challenge than you'll find in any other arcade game on the market.

THRESHOLD is an arcade game with alien attackers galore. In fact, there are more
monsters out there than we expect you'll ever see. THRESHOLD was designed to be

an arcade game that you won't get bored of, and that means a constantly changing

game with a graduated skill level, but more than that, THRESHOLD means constant
fun.

THRESHOLD runs on any 48K Apple II or II Plus DOS 3.2 or 3.3. Available now for $39.95 on disk from your local
computer store or you may order directly from

Now Available For

ATARI 400/800 with
40K and a Disk Drive

36575 Mudge Ranch Road - Coarsegold, CA 93614 - 209-683-6858

ADO SI 00 FOR DIRECT ORDERS Visa. Master Charge. C O D. or Checks Accepted

ON-LINE SYSTEMS introduces arcade gaming as an art form. THRESHOLD, by WARREN 
SCHWADER and KEN WILLIAMS, features fast smooth animation, HI-RES graphics, 
and more challenge than you'll find in any other arcade game on the market. 

THRESHOLD is an arcade game with alien attackers galore. In fact, there are more 
monsters out there than we expect you' ll ever see. THRESHOLD was designed to be 
an arcade game that you won 't get bored of, and that means a constantly changing 
game with a graduated skill level, but more than that, THRESHOLD means constant 
fun. 

THRESHOLD runs on any 48K Apple II or II Plus DOS 3.2 or 3.3. Available now for $39 .95 on disk from your local 
computer store or you may orde ~ directly from . ..•• 

Now A vaila ble For 
ATARI400lBOO with 

40K and a Disk Drive 

ADD S 1 DD FOR DIRECT ORDERS 

36575 Mudge Ranch Road - Coarsegold, CA 93614 · 209·683·6858 

Visa, Master Charge. COD or Checks Accepted 



the overall image from memory. When I played

this game, the object was a pig. I typed ANIMAL as

my response and was rewarded for my correct

answer. This illustrates another important feature

of the CTW software. Acceptable answers are

carefully chosen to allow some variation in response.

Correct (but generalized) answers are accepted as

are some misspelled answers. For example, I con

sistently spelled Grover as GROWVER with no

complaints from the system (although the computer

did show me the proper spelling of Grover's name

each time as a reminder).

CTW and MECC are not the only organizations

devoted to the creation and distribution of high

quality educational software. I know of several

teams of brilliant people who are devoting their

efforts to this area.

One excellent team is located at Automated

Simulations — a software house known primarily

for its adventure games. While these games (created

by the EPYX division) are their mainstay, releases

from the Mind Toys division suggest that Auto

mated Simulations has a promising future in edu

cational game software.

Two recent releases of theirs, Jabbertalky and

Ricochet, deserve comment. Both of these games

are very high in educational value. While Jabber

talky is a word and sentence game and Ricochet is a

game of logical thinking, they each share a quality

that I have not seen before in personal computer

games — dynamic handicapping. When two players

are competing with each other, the computer is

paying close attention to the skill levels displayed

by each player. As each new round is started, the

challenge level for each player is adjusted accord

ingly. The result of this is that a novice can compete

against an expert without being devastated and

losing interest in the game. The expert doesn't

have to "play down" to the newcomer — the game

will take care of the discrepancy itself. Now parents

and their children can play the same logic game

and find themselves equally challenged. Even if

this was the only thing worth mentioning about

these games (and there is much more to recommend

them), I would still suggest that you see them.

The design team at Automated Simulations

includes Bernie de Koven - the author of "The

Well Played Game" - a book I reviewed last year.

As I look toward the future, I see a new class

of educational software being developed which

bridges the gap between the traditional CAI and

drill and practice programs and the arcade games.

The creation and distribution of this new software

should do much to secure an appropriate place for

the personal computer in education. ©

Have you

perlenced a

S.A.G.A. recently?

- ,.*

■3

The Scott Adams Adventure series for the

Apple II is now better than ever. The new

Scott Adams Graphic Adventure series

features voice, lowercase, and full color,

high resolution graphics.

* A jam-packed disk, with both sides

used, contains the Adventure and the

full color hi-res pictures which are

stored using new, special state-of-the-

art techniques.

* Each screen was drawn using a

palette of over 100 colors and tex

tures. Each work of art was designed

and entered by a professional artist.

* Both the VOTRAX Type-'N-Talk""

voice synthesizer and lower case hard

ware are supported.

* Your printer is supported, too! With a

single keystroke you can print your

Adventure as you play to create a log

of your journey.

The 12 Scott Adams Adventures
Adventureland • Pirate Adventure • Mission Impossible

Voodoo Castle • The Count • Strange Odyssey • Mystery

Fun House • Pyramid of Doom • Ghost Town • Savage

Island-Part 1 • Savage Island-Part 2 • Golden Voyage
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Are you the seeker of lost treasures in an enchanted

i; realm of magical beings? Perhaps you're an

astronaut, thousands of light years from

earth, searching the galaxy's rim for

the fabulous treasures and ad

vanced technologies of a

long-dead civilization. Maybe

you're the plunderer of

ancient pyramids in a

maddeningly dangerous

land of crumbling ruins

and trackless desert

. wastes.

You wish to soar to

other worlds, to behold

wonders never beheld

by mortal eyes, to dream
unrestrained to the

furthest limits of your

imagination.
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Introducing computers into the office can create problems

of employee adjustment to the new technology. A word

processor, for example, can seem uncomfortablyfast,

complex, and altogether too sensitive to employees who are

used to typewriters. Here, Craig Brod, President of Tech-

nostress International, explains some techniques which

can speed the acceptance, the diffusion, of computers into

the office environment.

Guest Commentary:

Managing

Technostress:
Accelerating Diffusion

Of New Technology

Craig Brod

Berkeley, CA

The process by which innovation spreads is a diffuse

one, and the rate at which the new replaces the old

within companies exercises a major influence on

costs. The introduction of a computer into an

office environment will produce disruption. De

layed schedules, decreased performance and prod

uctivity will add to the cost of implementing the

computer.

Additionally, there will be a delay between

when the computer accounts for ten percent of the

office productivity and the date when the propor

tion reaches 90 percent. The faster the computer is

adopted, the more quickly the average costs of a

company will approximate those of the new tech

nology. Also, the smaller the gap will be between

best and oniy average productivity. The rate of

diffusion of the computer depends on personnel

who must feel comfortable using it.

Accelerated diffusion of new technology ne

cessitates a high level match between operator and

machine. This match is an arrival point: altered

tasks, roles, and machine packing must be learned.

A secretary who trades her typewriter for a com

puter word processor has to learn to increase her

concentration on work (due to the sensitivity of the

machine), her hand-eye coordination (due to the

speed of information flow), and her ability to

respond to signs instead of symbols (due to the

shorthand language of the computer). All of this

learning, in turn, depends on flexible mental

functions.

Even under optimal working conditions - that

is, conditions that lack union-management conflicts,

major compensation issues, and layoffs — it is diffi

cult for employees to learn so many new skills well.

In fact, employees often lack the necessary skills to

make a rapid and performance-oriented adjust

ment to new technology; neither their capabilities

nor those of the computer are tapped. Here we

often find technostress.

Limited Diffusion

Technostress is the condition resulting from the

inability of an individual or organization to adapt

to the introduction and operation of new technol

ogy. It has a negative impact on human perfor

mance by: (a) shifting attention from work-congru

ent stress to internal states of distress, (b) reducing

the ability to process information accurately, (c)

slowing the response time to computer generated

demands, and (d) breaking up natural work-rest

pauses that characterize normal work patterns.

Technostress, which begins as reduced perfor

mance, results in behavior that slows the rate of

diffusion. Let's highlight three of the most pertinent

manifestations of technostress.

First, patterns of use. Shortly after the intro

duction of a computer, for example, a few em

ployees, for reasons we don't yet understand, will

excell at using it. This manifests itself as repeated

use and little unnecessary movement around the

office. Many employees, however, show initial

excitement, genuine experimentation with new

skills, and then, due to technostress, are unable to

make a proper adjustment. What follows is with

drawal from using the computer: increased time

on non-machine tasks, hand calculated data, and

social activities away from the machine. The result

is a centralized pattern of use of the computer.

Second, high error rates. Indicators of high

error rates begin to surface early. Employees often

forget or violate new procedures. This ostensibly

occurs because new procedures require new

learning. However, closer scrutiny reveals a more

precise explanation. Employees who learn quickly,

and are intellectually astute, for example, have

higher order needs to emit novel responses in

relation to work rules and procedures they perceive

to be simple and repetitive.

Therefore, these employees, in order not to be

bored, attempt to invent new rules and shortcut

new procedures. It is not uncommon to see an

adept secretary, who has only recently begun to

operate a computer, skip over sections of the

training manual and try to learn procedures on

her own. Also, in a short time, she will type in

information that is extraneous to the program.
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It's a battle of wits and
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game in ROM form. You're trapped
in an Alien Fortress. Your mis

sion is to clear your sector of the
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Overload

On the other hand, a large number of employees

experience overload when learning to operate a

computer. This results from a combination of

factors: the high workloads which continue while

learning of new procedures is taking place, poor

problem-solving skills, self-doubt concerning one's

ability to master new tasks, and, often, jealousy of

those in the surrounding environment who are

learning quickly.

Overload takes the form of forgetting new

procedures and applying old solutions to new

problems. It is common to see an overloaded secre

tary, turned computer operator, revert to past

conditioning by typing on the computer as though

it were a standard typewriter. When the computer

will not accept what is being typed, the operator

continues to replicate these trials, while insisting

that he or she is doing everything according to

code. This usually ends with the secretary blaming

the machine or the computer manufacturer for

personal failures.

One measure of inappropriate learning is

inaccurate input of data. Once inaccurate data is

entered into a computer system, for example, it

sets up a technostress-error cycle (see Figure 1 bel

ow).

Figure I indicates that errors occur in a closed

Demands of a Technological

Work Environment
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1
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Increased
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Demoralized

User
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Figure 1: Technostress Error Cycle

system. Unlike a typist, whose spelling mistakes on

an interoffice transmittal may go to one or two

other people, and elicit a comment of sloppiness,

an operator who enters inaccurate data into a

computer system has a direct impact on many

people who depend on accurate information. In

addition, errors are visible to anyone within the

information network, and the operator is held

accountable for errors that may have dramatic

consequences. A common result is that operators

of computer systems often suffer from what I call

the "tyranny of errors": the feeling that they lack

the skills to control errors frustrates them, and this

frustration, in turn, is converted into the feeling

that the machine is too sensitive to use for anything

except simple problems and assignments.

Third, sabotage. This occurs in a variety of

ways. A computer operator who continually bangs

a knee against the computer, causing it to lose its

memory, complains that the computer was designed

poorly. A programmer, impatient with the response

time of a computer terminal, will sometimes hit the

terminal or bang down on the keys. Recently, I was

called in on a consulting assignment by an opera

tions officer who wanted to prevent the firing of a

programmer who had a history of hitting visual

display terminals. The man, who suffered from

technostress, needed to be trained to work more

effectively with new technology.

Three Phases Which Improve Diffusion

Diffusion of new technology can be accelerated by

shaping human performance. Technostress training

is designed to reduce technostress and build a

better match between employees and new technol

ogy. There are three phases to the training.

Phase I — Education. The educational phase is

designed to provide the employee with an explana

tory scheme for understanding the nature of tech

nostress and his or her responses to it. The most

important aspect of this phase is the conceptual

framework: technostress is made plausible to the

employee and its acceptance naturally leads to the

practice of specific coping techniques.

For example, a trainer working with a group

of employees identifies the demands of the new

technology: specific communication patterns,

short-cycle repetitive work, machine dependent

time, altered task-related thinking functions, in

creased hand-eye coordination, and altered kines-

thetic responses to the environment. The responses

to these demands are individually elicited from

members of the group. The point here is to begin

to build a prospective set of skills which can be

used to reduce the technostress.

Not only do employees appreciate learning

about the changes taking place, but they also im-
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mediately begin to sense increased control over

task-specific behaviors. In addition, appreciation

of the complexity of the changes reinforces the

learning of new skills.

After identifying the demands and individual

responses, the trainer points out the elements of a

technostress response: heightened arousal — in

creased heart rate, sweaty palms, rapid breathing,

bodily tension or a speedy, buzzed feeling; blocked

learning — past conditioning, avoidance thoughts,

images, and self-statements (e.g., old solutions to

new problems, rejection of new procedures, a

sense of helplessness, failure thoughts; distorted

information processing function (IPF) of which

four modes are identified — inventive or novel

behavior, mediated or rule behavior, attentive or

emergency behavior, conditioned or stimulus-

response behavior.

Under technostress, the modes are used inap

propriately to perform a variety of tasks. The

trainer then indicates that training will be directed

toward: (a) controlling physiological arousal, (b)

substituting coping statements for negative learning

statements, (c) using imaging to accomplish work

tasks more effectively, and (d) employing accurate

information processing.

The educational phase concludes with a dis

cussion centering on employees viewing technos

tress as a series of phases, rather than as one massive

reaction. To master technostress, four phases are

suggested: preparing for new demands, confronting

or handling new demands, possibly being over

whelmed by new demands, and finally, reinforcing

oneself for having coped.

The initial educational phase provides em

ployees with a cognitive framework to better grasp

work demands and the appropriate responses to

them. It secures the transition into the second, the

rehearsal phase of the training.

Rehearsal

Phase II - Rehearsal. The second phase of tech

nostress training is designed to provide employees

with a variety of coping techniques to use at each

of the various phases of the coping process. The

coping techniques include both direct action and

cognitive coping modes. Direct action modes in

clude: identifying task-related stressors, arranging

an action plan, regulating work pauses, and physical

relaxation.

The cognitive coping modes, which are most

important because they are especially adversely

affected under conditions of high stress, are treated

in three ways. First, viewing cognitive processes as

a series of self-statements that the employee said to

himself. Thus, appraisal of learning blocks and

self-perception are translated into specific self-

statements. The modification of the employee's

internal dialogue — "I can't learn these procedures"

— is accomplished by having him become aware of

and monitor the negative self-defeating self-state

ments he emits under conditions of high work-con

gruent stress.

In collaboration with the trainer, the employees

are able to generate sets of coping self-statements

that encourage them to: (1) assess their technostress

leve!; (2) control negative thoughts and self-

statements; (3) acknowledge and use positively the

arousal they are experiencing; (4) cope with the

overwhelmed feeling they might experience; (5)

reinforce themselves for having coped.

Second there is technostress reduction em

phasizing high-intensity imaging. Employees are

instructed to take the task-related stressors they

have identified and visualize how they would alter

them under conditions of technostress. For exam

ple, a programmer, who identified irregular com

puter response times as a source of technostress,

was asked to visualize an increase in his workload,

and a decrease in supervisory support, then to

visualize alternatives to his technostress. The alter

natives, arrangement of contingency work, pacing,

of morning activities, and paused relaxation, are

rewarded by the trainer.

A third aspect of rehearsal is practice and

familiarity with identified information processing

functions. This requires two steps. Employee cog

nitive styles can be assessed on a test. This test

briefly identifies the way employees organize infor

mation. Then, employees are instructed in how to

use their cognitive style to make the accomplish

ment of tasks easier and more efficient. Next,

employees are instructed in how to identify and

use IPF's to solve task-related problems. IPF's can

be learned and practiced in structured role-play

and workbook assignments. Special attention is

given to repetitive association between past condi

tioning and methods of returning to the proper

mode of information processing.

The Final Phase: Monitored Work

Phase III - Network Training. Once the employees

become proficient in employing behavioral and

cognitive coping skills, the trainer suggests that the

employees should test out and practice their coping

skills by actually employing them under day-to-day

stressful conditions. At this point, a number of

employees are selected as network mentors. They

are given additional training in problem-solving

methods, technostress, and leadership skills. These

mentors are able to monitor the environment for

signs of technostress and to act as a valuable re

source to other employees. After some months, the

mentors can fill out a brief questionnaire to assess
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the degree to which the knowledge and skills learned

in the education and rehearsal phase have been

generalized to the high technology environment.

Technostress training involves discussing the

nature of technostress, and individual responses,

rehearsing coping skills, and testing these skills

under actual work conditions. Network mentors

should be educated to monitor the impact of the

training. Preliminary results suggest that such a

skills-oriented, technostress training procedure is

successful in accelerating the diffusion of new

technology into a working environment. ©
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The Beginner's Page

The ASCII Code
Richard Mansfield

Assistant Editor

It's easy to see how a typewriter puts a letter of the

alphabet onto a piece of paper. You press the "F"

key and the paper is struck by an inked ribbon,

pushed against the paper by a small metal image

of F. But what happens when you hit the F on a

computer? It puts the number 70 into one of its

memory cells.

What does 70 have to do with /•? To answer

that, we'll need to know what the ASCII Code is

and learn the meanings of two BASIC commands:

CHR$and ASC.

Type in this short program:

5 DIM A$(1):REM THIS LINE IS ONLY

NECESSARY ON ATARI

10 INPUT A$

20 PRINT ASC(A$)

30 GOTO 10

When you RUN this, you can type letters on

your keyboard and see them translated into

numbers. (Hit the RETURN key after each one.)

Try "F" and you'll get 70. What you are seeing is

called the ASCII Code. Computers only store

numbers in their memory cells. In fact, they can

only store the number one and the number zero.

(For a more detailed explanation of how computers

remember things, see "The Beginner's Page,"

COMPUTE! March, 1982, #22.) The computer can

store words and symbols or pictures or anything

else in patterns of these ones and zeros.

To store the letters of the alphabet, symbols

like the percent sign, punctuation marks - all the

keys on your keyboard - the computer uses a special

code, the American Standard Code for Information

Interchange, ASCII.

When Seven Is Not Seven

If you are RUNning the program above, type the

number seven on your keyboard. It's not seven! In

the ASCII code, it's 55. The number six, though, is

54, so the scheme is not entirely random. Why

didn't they just use the number seven to stand for

number seven in this code?

There are reasons for everything. If you learn

to program in machine language, as opposed to

BASIC, you'll work with hexadecimal numbers. In

hex, the ASCII code for zero is 30 and seven is 37.

In hex, it makes a bit more sense.

But back to ASCII. ASC, of course, is short for

ASCII and you can find out what the ASCII equi

valent of a single character is by typing PRINT

ASC("F") or by asking for the ASC of a string

variable (as we do with A$ in the program above).

You can go the other way with CHR$. This is

BASIC'S "character string" command. Where ASC

translates a character into ASCII, CHR$ translates

ASCII back into a character. So, you give CHR$ a

number between 0 and 255 and it will give you a

character. Here's a short program to see how CHR$

works:

10 INPUT X

20 PRINT CHR$(X)

30 GOTO 10

Each manufacturer has deviated somewhat

from standard ASCII. For example, the Atari uses

a code called ATASCII which is very similar to

ASCII, but there are some differences. The creators

of the ASCI I standard had decided that the number

seven should not print any character. Instead,

seven is supposed to ring a bell, or a buzzer, or

whatever sound your computer can make that can

be used like a bell on standard typewriters. But on

the Atari, if you type PRINT CHR$(7), the com

puter puts a graphics symbol, a large backslash, on

screen. To sound the buzzer, use PRINT

CHR$(253). By the way, CHR$(7) does ring a bell

on Commodore computers with built in sound.

These variations on ASCII between computer

models are one of the reasons that you cannot take

a game on tape for the Apple and LOAD it into

your PET.

The total of all 255 possible characters, graph

ics symbols, and buzzers that your computer can

use is called its character set. To see your computer's

character set, type in the following program:

10 FOR 1 = 0 TO 255

20 PRINT CHR$(I);

30 NEXTI

The semicolon makes sure that they are put

one after another on the screen (PRI NT causes a

carriage return unless the semicolon is there). But

wait, what about the carriage return itself? Isn't it

one of the ASCII code numbers? You bet. So are

cursor-moving keys, reverse field, and other special

tricks your computer can perform. When you

RUN this program, get set for some strange effects.

As the program runs through the numbers from

zero to 255, it will encounter the clear-the-screen

character too.

There are a number of uses for ASC and

CHR$. With CHR$, you can send characters to

your computer that cannot be typed in from the
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a race of strange aliens mining crystals with strange properties. Can you

escape or will you be doomed to a life of servitude forever?

May be purchased at the following stores and many other quality software
dealers around the country.

All systems Co

903 S. Rural Rd.

Tempe, Arizona

computer General store

805 cedar Ave.

St. Charles, Illinois

Atari Is the trademark for Atari, inc.

Data Concepts

2045 w.ciendale Ave.

Phoenix, Arizona

Foothill computer Center

949 W. Foothill Blvd.

Upland, California

Data concepts

25i5N.scottsdaleRd.

Scottsdale, Arizona

Software Asylum

626 Roosevelt

carteret, New Jersey

Dealer inquiries invited.

Order from your dealer or you may order direct from Syncro, inc. Please add
$2.00 shipping and handling. California residents please add sales tax.
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SYNCRO. INC . 

SOFTWARE DIVISION 
31332 VIA COLINAS SUITE 107 
WESTLAKE VILLAGE, CALIF. 91362 
(213) 889·9508 

A new all graphic adventure! For years you have slaved deep in the earth for 
a race of strange aliens mining crystals with strange properties. Can you 
escape or will you be doomed to a life of servitude forever? 

May be purchased at the following stores and many other quality software 
dealers around the country. 
All Systems Go 
903 S. Rural Rd. 
Tempe, Arizona 

computer General Store 
805 Cedar Ave. 
St. Charles, illinois 

Atarlls the trademark for Atarl, Inc. 

Data concepts 
2045 W. Glendale Ave. 

Phoenix, Arizona 

Foothill computer Center 
949 W. Foothill Blvd. 
Upland, California 

Data concepts 
2515 N. Scottsdale Rd. 

scottsdale, Arizona 

Software Asylum 
626 Roosevelt 

carteret, New Jersey 

Dealer Inquiries Invited. 

Order from your dealer or you may order direct from syncro, Inc. Please add 
$2.00 shipping and handling. california residents please add sales tax. 



STARTING YOUR OWN

MICROCOMPUTER BUSINESS
Starting your own microcomputer business is easy if you

know the right steps to take. Two volumes of the new book

Your Fortune In The Microcomputer Business describe the

things you should know to start right and to build your

business successfully.

Many people have good ideas for a successful microcomputer

business. But they don't know how to put their ideas into

action. These people are plenty smart. That's not the problem.

The problem is in knowing simple things: How to analyze the

market. How to select the right product or service. How to get

enough startup money. How to plan yourgrowth and success.

The answers to these problems are not hard to understand. All

you need is the right information. Your Fortune In The

Microcomputer Business gives you the knowledge tools to

start right, grow and prosper.

This practical reference manual has no hocus-pocus. It does

not tell you how to do astrology or dating services. It does give

you clear, complete, step-by-step instructions on how to get

started right and insure your success!

Volume I Includes:
The hottest trends in (he market

The seven best test markets

How to read between the lines at a trade show

107 ways to reach your market

Examples of the best ads in the business

How to gel free advertising

The 21 steps to set up your business

How to start a manufacluring business

How to write a newsletter

How to give a seminar

How to start a service business

How to package software for the mass market

How to be a highly paid consultant

Franchising—(he good, the bad and (he ugly

Interviews with six successful microcomputer businesses

How (o use the RLC factor to be street smart, lean, mean and successful

Volume II Includes:
Strategies for growth

Straight facts on incorporation

How to build your organization

How to manage cash flow

How to develop your accounting sys(em

How to manage employees, wages and saUries

How to survive a cash crunch

What (o do if (hings get really bad

How to maximize your profits

How (o grow by acquisition

How to value your business

How and when to sell your business

WRITE OR CALL—DONT WAIT!

Vofciml

Getting Started

HKMWU

Growth, Sarnal

and Success

Wildfire Publishing, P.O. Box 420- DZ

Carpinteria, CA 93013 Ph. (805) 684-1489

Please send the following book(s) by return mail. 1

understand if 1 want to return them for any reason within 30

days of receipt. 1 can do so and get a prompt full refund.

□ Your Fortune In The Microcomputer Business

Vol. I, Getting Started, 520.00. (Postpaid)

□ Your Fortune In The Microcomputer Business

Vol. II, Growth, Survival and Success, $20.00. (Postpaid)

Calif- residents please add SI.20 each sales lax.

Name

Street

City_ .State Zip

Enclosed is

Card*

El. Dt

Signature _

.or charge my MasterCharge □ or Visa □

MCInterbank tt

keyboard. There might be no key on your keyboard

which rings the bell. Use CHR$. This can be done

directly from the keyboard or as part of a BASIC

program.

Another common problem is trying to print

quotes. You can"t just type PRINT "THE "BEST"

COMPUTER" because the set of inside quotes

around the word best will confuse the computer.

Try it. It will think you are printing the words the

and computer with a numeric variable (best) between

them. It will print a zero since the variable best has

no value. To achieve the result you want, type

PRINT "THE " CHR$(34) "BEST" CHR$(34)

"COMPUTER".

If there is a printer attached and "listening"

(responding) to your computer, you can make it do

a carriage return by typing PRINT CHRS{13). Or,

if the printer has a bell, try PRINT CHR$(7). Most

printers accept the standard ASCII code and their

instruction booklets will usually explain what

numbers to send to perform backspace, under

lining, etc. Remember, in this case it doesn't matter

what codes your computer is using. When you send

a letter to the printer, the printer's code (probably

standard ASCII) will determine what gets put on

paper. ©

Having trouble

learning to use

your computer?
Reference manuals don't teach. Most BASIC

texts don't cover specific personal computers.

TIS solves these problems

with step-by-step books

tailored for your machine.

For PET/CBM

Understanding Your PET/CBM $16.95

Vol 1: Basic Programming

PET Graphics $ 6.95

For OSI C1P/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
/ f'*f

Total Information Services, Inc.

Box 921, Dept. C

Los Alamos, NM 87544 \ ]
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THE ULTIMATE RESIDENT PROGRAM MANIPULATION SYSTEM FOR PETW/CBM™ MICROCOMPUTERS
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SYSRES" EXTENDED DOS

Printer

X

X

Some of the

@(type "N
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keyboard)

I (original keyboard)

> (for 'wet
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X

;e users)
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Modes
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SUPPORT COMMANDS

These commands maybe used

interchangably, to perform

the following dos support

functions.

Command

8

@N

@l

@V

@D

@C

@R

g>S

&t

@U:

<§>L

Function

Display disk status/ send command

Format (header) a new diskette

Force initialize diskette

Validate diskette (collect)

Duplicate diskette

Copy or concatenate disk file(s)a

Rename file

Scratch file{s)*

List directory"

Reset disk drive

List disk file or BASIC program'*

disk util ty command set may also be used, if an appropriate direct access channel has been

• Standard command with added options.

•* Added disk command.
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EXTENDED EDITOR COMMANDS
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Command

/

T
APPENC

AUTO

BLOAD

BRUN

■

CHANGE

CLOSE

CMD

DELETE

DUMP

EXEC

FIND

GET

KEY

KEYS

KILL

KILL-

LIST

LOAD

MERGE

MON

OLD

PUT

RENUMBER

RUN

SAVE

SETD

SETP

TRACE

VERIFY

WHY

WHY?

•

8

Function

Quick load from disk

Quick load from disk with auto run

Append from disk to end of current program

Auto line number (allows header)

Load machine language (binary) file

Load and execute machine language program

Change pattern to another pattern

Close one or alt files

Set output to file (does not send "READY.11)

Delete a range of lines from program

Dump all scalar variables to screen or file

Execute a file as keyboard commands

Find occurantes of a pattern

Read a sequential file into editor

Define a key as a special function

Turn key functions on

Disable SYSRES"

Disable SYSRES™ and unreserve memory

Improved BASIC LIST command

Defaults to disk drive

Merge from disk into current program

Break to current machine language monitor

Restore program after "NEW

Send program to disk-as text file

Renumber all or part of program

Run current program, ignores screen garbage

Defaults to disk drive, allows replace

Set disk device f, allows multiple drives

Set printer channel, format mode, paging

Select 1 of 3 trace/step modes and speed

Compare current program against disk/tape

Print position of last error

List line of break or error

Send output to printer

Display current version of SYSRES™

JUST A FEW OF THE FEATURES OF SYSRES"

• Fast up/down scrolling which works!

' Advanced repeat-key routine!

• Re-define any or all keys as any keyword (full or

short form) or as any string up to 255 charactors

long!

•Auto line numbering which can feed a string of up

to 127 charactors as well!

• Extended DOS support (requires DOS 2A Of

greater)!

•Never enter another file name! All file commands

work from the directory!

• Supports multiple disk drives!

•List BASIC programs, sequential and relative files

without loading them into memoryl

•TRUE PROGRAM MERGE (overlay). Supports

subroutine libraries!

• Load and run machine language programs with

parameter passing!

• Supports multiple printers!

• Automatic printer output with paging plus

formatted listings with full ASCII code conversion

including cursor control and special charactors for

non-CBM"1 printers!

• Edit text files and assembler source code without

leaving BASIC!

• Renumber part of a program or even change the

order of lines!

•Over 700 FIND/CHANGE commands including

variable names ("A$" will noi match "BA$"),

pattern matching with "wild-cards", and even

commands to remove spaces and REM's!

• Three TRACE modes including trace variables!

• Does not affect BASIC program operation!

•One AUTO-BOOT DISKETTE works for ALL

PET™ or CBM™ computers (BASIC 2.0 or greater

with at least 16k of RAM.). SYSRES™ requires

NO ROM SPACE or extra boards, so you can take it
with you if you want touseanothercomputer.lt

may be put above the screen if you have RAM

there. It boots automatically without disturbing any

program in RAM!

• Diskette and Extensive Manual - only $75

Documented Source Code (YESI) - (150

Custom versions are available for unique systems!

Dealer enquiries are welcome.

CRNSOFT DflTfl INC.
MICROCOMPUTER SERVICES

PROGRAMMING * CONSULTING * DESIGNING * EVflLUflTING

BOX 76752, STN.S, VANCOUVER, B.C. VSR 5S7 TEL:<694>437-6667

THE ULT IMATE RESIDENT PROGRAM MANIPULATION SYSTEM FOR PET~/CBM~ MICROCOMPUTERS 
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@ (type ~N ~ keyooardj These commands may be used 
.... ( type na il keyboard) inlcrchangably. to perform 
I (original keyboard) the following dos support 
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func;tion~ 

Disk: Printer Tape Director y Modes Commilnd Fum:;tion 

, 3 @ Dl5play disk: status! send command , @N Forma! (header) a new diskette , @ I Force initialize diskette , @V Validate diskeue (collect) , @D Duplicate diskette , , , @C Copy or concuenate disk file(s)-, @R Rename file , , 3 @S Scratch file{s)- , 
, , 

@$ Lindirectory" , @U : Reset disk drive , , , , 6 @L Ust disk file or BASIC program " 

Note: Some of the disk utili ty (;ommand set mily also be used, if .11'1 apprOPfiate direct access chilnnel has been 
opened. 

• St'lndard com miUld with added opdons. 
.. Added disk command. 
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2 APPEND 
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776 CHANGE 
2 CLOSE 
1 CMD 
4 DELETE 
I DUMP 
2 EXEC 
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7 KEY 
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I KILL 
I KILL-
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2 
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24 
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MERGE 
MON 

OLD 
PUT 
RENUMBER 
RUN 
SAVE 
SETD 
SETP 
TR ACE 
VER IF Y 
WHY 
WHY? 

Func tion 

Quick load from disk 
Quick load from disk with au to run 
Append from disk to end of current program 
Auto line number (allows huder ) 
Load machine language (binary) fil e 
Load and execute machine b.nguage program 
Change pattern to another panern 
Close one or all files 
Set output to file (does not send nREADY.!I) 
De lete a range of lines fr om program 
Dump all scalar va ri~les to screen or file 
Execute a file as keyboard commands 
Find occur ances of a pattern 
Read a sequential file into editor 
Define a key as a special function 
Turn key functions on 
Di~ble SYSRES" 
Di~ble SYSR ES " and unr eser~e memory 
I mpro~ed BAS IC LIST command 
Defaults to disk drive 
Merge from disk into current progr am 
Break to current machine language monitor 
Restore program after "NEW · 
Send program to disk·as text rile 
Renumber all or part of progr am 
Run current pr ogr am, ignores screen garbage 
Defaults to disk drive, allows repl.tce 
Se t disk device ii, allows multiple dri~es 
Se t printer chAnnel, format mode, paging 
Select 1 of 3 uace/step modes and speed 
Compare current proy am against disk / tape 
Print posi tion of lu t error 
List line of break or error 
Send output to pr inter 
Display current version of SYSRES'" 

JUST A FEW OF THE FEATURES OF SYSRES" 

• Fast up/down scrolling which works! 

• Advanced repeat-key t04.Jline! 

• Re-define any or all keys as any keyword (full or 
short form ) Of as any string up to 255 chanctors 
long! 

• Auto line numbering which can feed a string of up 
to 127 charactors as weill 

• Extended DOS support (requires DOS 2A Of 

greater)] 

• Never enter another file name! All file commands 
work from the directory] 

• Supports multiple disk a-ives! 

• List BASIC programs. sequential and relative files 
without loading them into memoryl 

• tRUE PR OGRAM MERGE (overlay). Supports 
subroutine librariesl 

• Load and run machine language programs with 
parameter passingl 

• Supports multiple printers! 

• Automa tic printer output with paging plus 
fo rma tted listings with full ASC II code conversion 
including cl.I'"sor control and special charactors for 
non-CBM'" printers I 

• Edit text file s and assembler source code without 
leaving BASICI 

• Renumber part of a program or even change the 
order of lines! 

• Over 700 FIND /CHANGE commands including 
variable names (nA$fl will not match "BA$"), 
p~ttern matching with nwlld-cards", and even 
commands to remove spaces and REMIs! 

• TIne TR ACE modes including trace variables! 

• Does not affect BASIC program operation! 

• One AUTO-BOOT DISKETTE works for All 
PET'" Of COM- computers (BASIC 20 Of greater 
with at least 16k of RAM.). SYSRES" requires 
NO ROM SPACE Of extra boards, so you can take it 
with you if you want to use another computer. It 
may be put above the Screen if you h~ve RAM 
there. It boots automatically without distU'bing any 
program in RAM! 

• Diskette ~nd Extensive Manu~l - only $75 
Documented Sollce Code (YES]) - $150 
Custom versions are avai lable for unique systems! 

Dealer enquiries are welcome. 
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This program will analyze your life insurance needs and

give you a guide to the coverage necessary to adequately

provideforyourfamily. The program will run on VIC-20,

Apple, Atari, PET, and OSI computers.

Life Insurance

Estimator

David E. Pitts

Houston, TX

Calculating the life insurance needs of a family can

be a time consuming procedure since the entire

financial picture, the age of all family members,

and future plans must be considered. Because of

this, most families probably don't have a clear

understanding of their life insurance needs. The

program which is described here will help make

this planning a little easier since it removes the

burden of using discount tables, annuity tables,

and year-by-year survivor benefit tables.

The program calculates a balance sheet for the

family which gives the family assets and the family

liabilities (see the example run). The user inputs

the assets: life insurance, real estate, securities,

cash on hand and also inputs a liability: current

uninsured debts. All other liabilities are calculated

by the program based upon the monthly goals for

the insurance plan, the social security benefits (or

other benefit plan), the age of and number of

children, the age of the spouse, the current tax

bracket and the interest rate expected on annuities

and funds set up from the insurance proceeds.

The default tax bracket used is 27.3% and the

default savings rate is 5.5%, yielding a 4% annual

return.

The monthly income goals are by phase: 1)

spouse with children at home, 2) education fund,

3) spouse between child rearing and retirement,

and 4) spouse's retirement. Inflation is not directly

accounted for in the calculations. However, in

order to offset inflation, the fund for the spouse's

retirement is not discounted for the number of

years in the future when retirement will occur.

The user may want to adjust the other income

goals upward as a function of expected inflation

and the number of years in the future when the

fund will be required.

The use of this program should not be consi

dered the only approach to understanding a family's

life .nsurance needs; advice from life insurance

agents, accountants, lawyers, etc. may be more

appropriate for a particular situation. Careful

evaluation of the program outputs is advised based

upon all family needs, both those entered into

the program and those which the program may

not allow.

The program is based upon the Consumer's

Union's book 1972 Revised Edition of the Consumers

Union Report on Life Insurance, A Guide to Planning

and Buying the Protection You Need (Grossman Pub

lishers, New York, 1973).

Social security benefits for children are in

force until they are 18 at which time they stop

drawing benefits unless they are full time students.

A full time student can often receive higher bene

fits, thereby causing the family's maximum allowa

ble benefits to be exceeded. The effect of this is to

reduce the amount available to the family. If the

family has another benefit plan which provides for

the spouse (independent of the children being in

college after 18) then the maximum permitted

monthly benefit should be set to a large number in

order to adjust for this limiting factor. Social

Security doesn't allow for benefits between child

rearing and retirement so, if your benefit plan

allows such benefits, or if your spouse plans to

work during this period, then you should reduce

the monthly goal for that period appropriately.

The year by year monthly income from the

retirement plan (e.g. Social Security) for the years

minor children are in the home can be verified by

printing the variable C(I) for 1= 1 to 18.

Organization Of The Program

Statement Description

30 Rounds to next highest 1000 dollars.

40 Function for positioning data in balance table.

60-190 Inputs income goals and benefits.

210-240 Calculates income table components for widow and

children C(I) and students S(I).

250-290 Sums the benefits and checks for total not to exceed

maximum allowable benefits.

300-340 Inputs Tax bracket and Interest rate to be applied

immediate annuities for funds needed for future

income. Interest income is reduced by Tax Bracket

percentage.

360-390 Reduces 18 year income table to several periods,

each ofwhich has constant monthly income

benefits.

400-420 Calculates family income fund.

440-450 Calculates education fund assuming 40 month

eligibility.

470 Retirement fund calculation.

490-500 Widow's income calculation between child rearing

and retirement.

520-730 Balance sheet calculations and printout.

780 Print routine for proper spacing ofvariables in

balance sheet table.
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financial picture, the age of all family members, 
and fULUre plans must be considered . Because of 
this , most families probably don't have a clear 
understanding of their life insurance needs. The 
program which is described he re will help make 
this planning a little easie r since it removes the 
burden of using discount tables, annuity tables, 
and year-by-year survivor benefit tables. 

The program calculates a balance sheet for the 
family which gives the family assets and the family 
liabilities (see the example run). The use r inputs 
the assets: life insurance, real estate, securities, 
cash on hand and also inputs a liability: current 
uninsured debts. All othe r liabilities are calculated 
by the program based upon the mo nthly goals for 
the insurance plan, the social security benefits (or 
other benefit plan). the age of and number of 
children , the age of the spouse, the current tax 
bracket and the interest rate expected on annuities 
and funds setup from the insurance proceeds. 
The default tax bracket used is 27.3% and the 
default savings rate is 5.5%, yielding a 4% annual 
return . 

The monthly income goals a re by phase: I) 
spouse with children at home, 2) educatio n fund , 
3) spouse between child rearing and retirement, 
and 4) spouse's retirement. Inflation is not directly 
accounted for in the calcu lations. However, in 
order to offset inflation , the fund for the spouse's 
retirement is not discounted for the number of 
yea rs in the future when retirement will occur. 
The use r may want to adjust the other income 
goals upward as a function of expected inflation 
and the number of yea rs in the fULUre when the 
fund will be required. 

The use of this program should not be consi
dered the only approach to understanding a family'S 
lif~-:nsurance needs; advice from life insurance 

agents, accountants, lawyers , etc. may be more 
appropriate for a particular situation. Careful 
evaluation of the program outputs is advised based 
upon all family needs, both those ente red into 
the program and those which the program may 
not allow. 

The program is based upon the Consumer's 
Union's book 1972 R evised Edition of t/I.e Consumers 
Union Report on Life Insurance, A Guide to Planning 
and Buying the Pmtection You Need (Grossman Pub
lishe rs , New York, 1973). 

Social security benefits for chi ldren are in 
force until they are 18 at which time they SLOp 
drawing benefits unless they a re full time sLUdents. 
A full time student can often receive highe r bene
fits, thereby causing the family's maximum allowa
ble benefits to be exceeded. The effect of this is to 
reduce the amount available to the family. I f the 
family has another benefit plan which provides for 
the spouse (independent of the children being in 
college after 18) then the maximum permitted 
monthly benefit should be set to a la rge number in 
order to adjust for this limiting factor. Social 
Security doesn't allow for benefiis between child 
rearing and retirement so, if your benefit plan 
allows such benefits , or if your spouse plans to 
work during this period, then you should reduce 
the monthly goal fo r that period appropriately. 

The year by year monthly income from the 
retirement plan (e.g. Social Security) for the years 
minor children a re in the home can be verified by 
printing the variable C(I) for I = I to 18. 

OrganizatIon Of The Program 

Statement Description 

30 Rounds to next highest 1000 dollars. 
40 Function for positioning data in balance table. 
60-190 Inputs income goals and benefits. 
210-240 Calculates income table components for widow and 

children C(I) and students 5(1). 
250·290 Sums the benefits and checks for total not to exceed 

maximum allowable benefits. 
300~340 Inputs Tax bracket and Interest rate to be applied 

immediate annuities for funds needed for future 
income. Interest income is reduced by Tax Bracket 
percentage. 

360~390 Reduces 18 year income table to several periods, 
each of which has constant monthly income 
benefits. 

400-420 Calculates family income fund. 
440-450 Calculates education fund assuming 40 month 

eligibility. 
470 Retirement fund calculation. 
490~500 Widow's income calcuJation between child rearing 

and retirement. 
520~ 730 Balance sheet calculations and printout. 
780 Print routine for proper spacing of variables in 

balance sheet table. 



Sams helps you cut deeper into the

workings of your Apple with two new

additions to our crop of Apple8' Computer

Books.

APPLE® FORTRAN by George Blackwood

is a beginner's guide to using FORTRAN, a

powerful, science-oriented language, on

your APPLE*1 computer. NO. 21911, $12.95

CIRCUIT DESIGN PROGRAMS FOR THE

APPLE IIs by Howard M. Berlin lists several

BASIC-language programs which simplify

the design and analysis of commonly

encountered electronic circuits. NO. 21863,

$15.95

The Sams AppleS; collection also

includes: APPLE* INTERFACING with tested

designs for interfacing circuits and their

associated BASIC software, allowing you to

connect your APPLE® computer to the real

world. No. 21862,510.95

APPLESOFT LANGUAGE, NO. 21811,

$10.95 is a beginner's guide to APPLESOFT,

the native language of the popular APPLE II

Plus* microcomputer. INTIMATE

INSTRUCTIONS IN INTEGER BASIC

introduces you to the fundamental

language of the standard APPLE II®.

NO. 21812, $7.95

Sams continues to slice through the

Apple*, giving you a good look at some of

the very best pieces of this powerful

machine.

To order these Sams Books or to get

the name of your Sams retailer, call

800-428-3696 toll free, or 317-298-5566

and reference AD180.

SAMS BOOKS tm
Howard W. Sams & Co., Inc.

4300 West 62nd Street, RO. Box 7092

Indianapolis, IN 46206

NEW SLICES
FORYOUR APPLE

Offer good in USA only and expires 9/30/82. Prices subject to change without notice.

Visit Sams at the NCC and Comdex. Booth Nos. 8223 and 1710.

Sams helps you cut deeper into the 
workings of your Apple with two new 
additions to our crop of Apple~ Computer 
Books. 
APPL~ FORTRAN by George Blackwood 

is a beginner's guide to using FORTRAN, a 
powerful, science-oriented language, on 
your APPLE" computer. NO. 21911 , $12 .95 

CIRCUIT DESIGN PROGRAMS FOR THE 
APPLE II" by Howard M. Berlin lists several 
BASIC-language programs which simplify 
the design and analysis of commonly 
encountered electronic circuits. NO. 21863, 
$1 5.95 

The Sams Apple" collection also 
includes : APPL~ INTERFACING with tested 
designs for interfacing circuits and their 
associated BASIC software, allowing you to 
conned your APPLE" computer to the real 
world . No. 21862, $10.95 

APPLESOFT LANGUAGE, NO. 21811, 
$10.95 is a beginner's guide to APPLESOFT, 
the native language of the popular APPLE II 
PluS® microcomputer. INTIMATE 
INSTRUCTIONS IN INTEGER BASIC 
introduces you to the fundamental 
language of the standard APPLE II". 
NO. 21812, $7.95 

Sams continues to slice th rough the 
Apple", giving you a good look at some of 
the very best pieces of this powerful 
machine. 

To order these Sams Books or to get 
the name of your Sams retailer, call 
800-428-3696 toll free, or 317-298-5566 
and reference AD180. 

SAMS BOOKS TM 
Howard W. Sam!> & Co., Inc. 
4300 West 62nd Street, P.O. Box 7092 
Indianapolis. IN 46206 

NEW SLICES 
FOR YOUR APPLE® 

Offer good in USA only and expires 9/30/82. Prices su bject to change without notice . 
Visit Sams at the Nee and Comdex. Booth Nos. 8223 and 1710. 
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Program Run

LIFE INSURANCE PLAN

ENTER # OF CHILDREN UNDER IS? 3

MONTHLY INCOME GOAL FOR SPOUSE * CHILDREN?

750

MONTHLY INCOME GOAL FOR SPOUSE'S RETIREMENT?

500

MONTHLY INCOME GOAL FOR SPOUSE BETWEEN CHILD

REARING AND RETIREMENT,IF NO CHILDREN <18,

THIS APPLIES NOW TO RETIREMENT? 250

LUMP SUM EDUCATION FUND FOR EACH CHILD? 12000

START WITH OLDEST CHILD

AGE OF CHILD * 1 ? 12

AGE OF CHILD * 2 ? 10

AGE OF CHILD * 3 ? 3

ENTER SOCIAL SECURITY (OR OTHER PROGRAM)

MONTHLY SURVIVOR BENEFITS!

FOR A SPOUSE & 2 OR MORE CHILDREN? 102

FOR A SPOUSE & 1 CHILD? 326

FOR A STUDENT 18-21? 163

FOR A FAMILY'S MAXIMUM PERMISSABLE BENEFIT?

402

FOR SPOUSE STARTING RETIREMENT AT AGE 62? 179

IF INTEREST RATE REQUESTED ISN'T KNOWN ENTER

'0'

CURRENT TAX BRACKET IN X? 30

SAVINGS ACCOUNT INTEREST RATE FOR SURVIVORS

ANNUITY? 10

Using This Program On PET, Apple VIC-20

And Atari

•Program 1 is a completely general Micro

soft BASIC program and will run without

modification on any PET/CBM, Apple.

OSI, etc. However, it is written for a 64-

character display. The only problem is with

the "balance sheet"; it will not iook as neat

and formatted as the author intended. Two

solutions are easy to implement. 1) Have

the balance sheet printed out on an 80-

column printer, 2) make minor changes to

the program. Solution 2) requires you to

divide the number in TAB statements by

two (e.g. PRINT TAB(35) becomes PRINT

TAB(I7)) and change line 780 to read:

780 V = FNP1 (V):PRINTTAB(V/2);:RETURN

• VIC owners should substitute the lines in

Program 2 for those in Program 1. Although

the printout will not look as the author

intended, due to the 22 character display,

you can easily read the information. You

will also probably want to delete line 580

(by entering the number 580 and pressing

RETURN, or just not typing it in.)

• Atari owners should type the lines given

in Program 8 in place of the corresponding

lines in Program 1 to convert the program

to Atari BASIC and correct for a 40-column

display. You may wish to make other cos

metic changes, such as using lowercase for

prompts, or using a formatting routine for

the balance sheet.

CURRENT AGE OF SPOUSE? 33

ENTER FAMILY ASSETS

LIFE INSURANCE? 25000

CASH ON HAND? 10000

REAL ESTATE EQUITY? 7000

SECURITIES? 0

OTHER ASSETS? 0

UNINSURED DEBTS, OTHER THAN

HOME MORTGAGE? 0

BALANCE SHEET

FAMILY ASSETS

LIFE INSURANCE

REAL ESTATE

SECURITIES

CASH ON HAND

OTHER ASSETS

2500C

700C

0

10000

0

FAMILY LIABILITIES

FAMILY INCOME FUND 50000

EDUCATION FUND 9000

RETIREMENT FUND 11000

UNINSURED DEBTS 0

SPOUSE INCOME FUND 10000

TOTAL 12000 110000

LIFE INSURANCE NEEDED = * 68000

34 

Program Run 

LIFE IN SURANCE PLAN 

ENTER * OF CHILDREN UNDER 18? 3 

MONTHLY INCOME GOAL FOR SPOUSE & CHILDREN ? 
750 

COMPUTEI 

MONTHLY INCOME GOAL FOR SPOUSE'S RETIREMENT? 
500 

MONTHLY INCOME GOAL FOR SPOUSE BETWEEN CHILD 
REARING AND RE TIREMENT,IF NO CHILDREN <18, 
THIS AP-PLIES NOW TO RETIREMENT? 250 

LU MP SUM EDUCATION FUND ~OR EACH CHILD ? 12000 

START WITH OLDE ST CHILD 

AGE OF CHILD * 
AGE OF CHILD * 
AGE OF CHILD * 

1 ? 12 
2 ? 10 
3 ? 3 

ENTER SOCIAL SECURITY (OR OTHE R PROGRAM) 
MONTHLY SURVIVOR BENEFITS: 

FOR A SPOUSE & 2 OR MORE CHILDREN ? ~0 2 

FOR A SPOUSE & 1 CHILO? 326 
FOR A STUDENT 18-2 1? 163 
FOR A FAMILY'S MA XI MUM PERMISSABLE BENEFIT ? 
~O Z 
FOR SPOUSE STARTING RETIREMENT AT AGE 62? 179 

IF INTEREST RATE REQUESTED ISN'T KNOWN ENTER 
'0 ' 

CURRE NT TAX BRACKET IN Z? 30 

SAVINGS ACCOUNT INTEREST RATE FOR SURVIVOR S 
ANNUITY? 10 

CURRENT AGE OF SPOUSE? 33 

ENTER FAMILY ASSETS FAMILY ASSETS 

May, 1982. Issue 2<1 

Using this Program On PET, Apple V1C·20 
And Atarl 

.Program 1 is a completely general Micro
soft BASIC program and will run without 
modification on any PET/CBM, Apple, 
OSI, etc_ However . it is written for a 64-
character display. The only problem is with 
the "balance sheet"; it will not look as neat 
and formatted as the author intended. Two 
solutions are easy to implement. 1) Have 
the balance sheet printed out on an 80-
column printer. 2) make minor changes to 
the program. Solution 2) requires you to 
divide the number in TAB statements by 
two (e.g. PRINT TAB(35) becomes PRINT 
T AB(l7) ) and change line 780 to read: 

780 V = FNPI (V):PRINTI AB(V/2);:RETURN 

• VIC owners should substitute the lines in 
Program 2 for those in Program I. Although 
the printout will not look as the author 
intended, due to the 22 character display, 
you can easily read the information. You 
will a lso probably want to delete line 580 
(by entering the number 580 and pressing 
RETURN , or just not typing it in.) 

• Atari owners should type the lines given 
in Program 3 in place of the corresponding 
lines in Program I to convert the program 
to Atari BASIC and correct for a 40-column 
display. You may wish to make other cos
metic changes, such as using lowercase for 
prompts, or using a formatting routine for 
the balance sheet. 

BALANCE SHE ET 

FAMILY LIABILITI ES 

LIFE INSURANCE ? 250 00 LIFE INSURANCE 25000 FAMILY INCOME FUNO 50000 

CASH ON HAND? 1000 0 

REAL ESTATE EQUITY? 70 00 

SECURITIES? 0 

OTHER ASSETS? 0 

UNINSURED DEBTS, OTHER THAN 
HOME MORTGA GE? 0 

REAL ESTATE 7000 

SEC URITIE S 0 

CASH ON HAND 10000 

OTHER ASSETS 0 

TOT AL ~2000 

LIFE INSURANCE NEEDED = $ 68000 

EDUCATION FUND 9000 

RETIREME NT FUND ~1000 

UNINSURED DEBT S 0 

SPOUSE INCOME FUND 10000 

110000 



EXPAND YOUR
ATARI 400*

TO 32K!

FOR ONLY $119.95
Now with the Mosaic Expander and your own

Atari I6K RAM board you'll have 32K RAM. Plus

all the famous Mosaic quality features: Four year

warranty, bus-compatability, highest quality

components, complete instructions. All for

$119.95. Call toll free for your nearest Mosaic

dealer.

FOR NOWAND INTO THE FUTURE.

r. mosaic
ELECTRONICS

J-800-547-2807

P.O. Box 748, Oregon City, Oregon 97045 503-655-9574

•Trade M^rk o< Awr

If you're interested in Apples,

call MATJG.

MAUG is a Special Interest Group

(SIG) of Apple® users on the CompuServe

Information Service. SIGs are active and growing groups

of individuals who share a common interest and form

an "electronic" club using the CompuServe Information

Service as its communications medium. Share advice and

exchange information with other Apple users across town

or anywhere around the country.

We think you'll like the CompuServe Information Service:

CB simulation, electronic mail, news wires, financial

information, games, data bases, programming languages,

big mainframe computer power and free data storage. All

for a basic charge of only $5.00 an hour nights and week

ends. All you need is your Apple, a modem and some inex

pensive software. The software, and a free demonstration,

are available at—of all places—a Radio Shack* Computer

Center. CompuServe Information Service, 5000 Arlington

Centre Blvd., Columbus, Ohio 43220. (614) 457-8650.

CompuServe

SOFTWARE

FOR YOUR I6K TRS-80

COLOR, MODEL I, III

ATARI 400/800, APPLE If

appTetree

NOW YOUR COMPUTER

CAN ACT LIKE A

COMPUTER SHOULDl!!

WITH OUR

MAGNETIC

MAGAZINES,

YOUR MICRO

WILL ENTERTAIN,

EDUCATE, AND

CHALLENGE YOU.
On cassette or diskette*, you will receive 6-10 programs every

month ranging from games, home enLena inmenu and personal

finance, to more t>1 our unique "leaching" programs.

Our next issue will include:

I. ALIEN INVASION with Graphics

1. Pharoah's Curse (Adventure)

3. Itemized Deductions (Schedule A)

4. Sine, Cosine, Tangent with Graphics

Plus two of our leaching programs;

5. Using Strings

6. Utility of Ihe Month (I)

You've already nnsscd Stock Market Analysis. Concentration,

Checkers, Golf, Algebra and Geometry tels and Football,

Later iaus will include Backgammon, Chess, all Vd\ Sche

dules, Baseball, and many more. So ilon'l lei another issue

pass you by! Subscription price fur cassette is $50 per >ear,

S30 per M year and SID Tot a [rial issue; for diskette $62 pet

year. S36 pei W year, and SI I for a irial issue.

■_■ iBa;i, issues available on request)

THE COLOR ACCOUNTANT

With our 11.1,ml i. iuii.i accounting system. Imping track of

jour finances can h* a\ mi as PI.

1. Chart of Accounts Maintenance

2. Complete Checkbook Maintenance

3. Tax Deduction Flags

4. Net Worth Statement

5. Income Less Expense Statement

6. Complete Graph Package (graphs my rue)

7. Payments and Appointments Calendar

8. Home Budget Analysis

9. Mailing list

10. Schedule 1040 (Long Form)

All programs are menu-driven and allow add/change/del el c.

Also, all files and statements can be listed to screen or primer,

and saved lo cassette or diskette. The cost of THE COLOR

ACCOUNTANT is 17! for cassette and $80 for diskette. This

package requires 16k except for Ihe ATARI 400/800 which re

quires 2dK for cassette and 32K for diskette, THE COLOR

ACCOUNTANT also tunics with 40 pages of documentation.

the
programmer's

program

Do you know all the innovative ways of using BASIC com

mands? The staff at the PiORrammcr's Institute ha\e designed a
set of programs explaining everything Ihe manuals omit.

The Programmer's Program leads you step by step through the

fundamentals of programming your computer. Then you explore

the finer points...multiple loops, queues, stacks, game program

ming, sorts, tree, boolean UtyK, and memory savers. All these

metnods make your programming laski easier and more efficient.

Difficult (and very useful] programs are created before your eyes,
and designed so jou learn at your own speed! The Programmer's

Program ts a musl for every owner of a mkrocompuler.

(&S0 cassette, S55 diskette).'

Order both The Programmer's Program and I jtar's subscrip-

tiiHi, and Ihe tola! ci«t is only £75 casette, SS7 diskette. If you

order now. jou will recri*e a football Program and Computer

ized Telephone Din-dors ABSOHTKI.Y FRFF. with anj S75

order. S« don't wait . . . order loda>:

THE PROGRAMMER'S INSTITUTE
A Fuiurthouse i ompjiu

P.O. Box 3191 IJepi. C
Chapel Hill. N.C. 27514

(919)489-2198 MC& Visa Welcome

Name .

Address

City/Si.

I Programmer's Program {J Year Subscription

I Color Accountant D '/j Year Subscription

Type of Computer: DTriaJ Issue

DCassetie G Diskette

ATARI. TRS-80. and APPLE are irademarks of ihe Alar.

Tandy, and Apple Corp. The Programmer's Program. TRC,

Appletree, Mapatari. and The Color Accountant are trademarks

of the Programmer's Institute.

'All software available on cassette for ATARI 400/800. APPLE

II +. MODEL I. Ill, COLOR. On diskette for ATARI 400/800.

APPLE [[ + , MODEL 111.

EXPAND YOUR 
ATARI400* 

TO 32K! 
FOR ONLY 5119.95 

Now with the Mosaic Expander and your own 
Atari 16K RAM board you' ll have 32K RAM. Plus 
all the famous Mosaic quality features: Four year 
warranty, bus-compatability, highest quality 
components, complete instructions. All for 
S 119.95. Call toll Free for your nearest Mosaic 
dealer. 

FOR NOW AND INTO THE FUTURE. 

u~OSAIC 
ELECTRONICS 

1·800·547·2807 
P.O . 80)( 748. Oregon City. O regon 97045 503 -655 -9574 
' Trllde M.uk 0 1 AI .. ,llnc . 

If you're interested in Apples, 

callMAUG. 
MAUG is a Special Interest Group 

(SIG) of Apple® users on the CompuServe 
Information Service. SIGs are active and growing groups 
of individuals who share a common interest and form 
an "electronic" club using the CompuServe Information 
Service as its communications medium. Sha re advice and 
exchange information with other Apple users across town 
or anywhere around the country. 
We think you'Ulike the CompuServe Information Service: 
CB Simulation, electronic mall , news wires, financial 
information, games, data bases, programming languages, 
big mainframe computer power and free data storage. AIl 
for a basic charge of only $5.00 an hour nights and week· 
ends. AIl you need is your Apple, a modem and some inex· 
pensive software. The software, and a free demonstration, 
are available at-of all places-a Radio Shack® Computer 
Center. CompuServe Information Service, 5000 Arlington 
Centre Blvd., Columbus , Ohio 43220. (614) 457·8650. 

CompuServe 

-SOFTWARE
FOR YOUR 16K TRS·80 

COLOR, MODfL I, III 
ATARI400/ 800, APPLE " 
NOW YOUR COMPUTER 
CAN ACT LIKE A ap$?" ree'-
COMPUTER SHOULDIII 
WITH OUR 
MAGNETIC I '; 
MAGAZlNES, I!!!!!JAI! 
YOUR MICRO 
WILL ENTERTAIN, ~1 
EDUCATE, AND ~ 
CHALLENGE YOU. 
On I:M~elle or !.I i,kene· . you ... ill rCI:ci"1." 6· 10 prOj(r3rm c"cr y 
momt. ranjlinll from j(amn. home enlenainmelU, and pC'f\Onal 
finan~~. 10 more 01 OUf unique "!C'a(hinjl:" plU)lram, . 

Our nC.>.1 i!o!luc ... iIl mdude: 
I. ALI EN INVAS ION wil h Gra ph ics 
2. Pharoah's Curse (Advenlure) 
3. lI emized Ded uclions (Schedule A) 
4. Sine, Cosi ne, TaR~e RI wilh Gra phics 
Pl us two of our Icaching programs: 
S. Usi n~ SlriRKS 
6. Ulilit )' of Ihe Mon th (I) 

You·."~ alread)' m i»Cd Sto.:k MarkC1 Anal)· ... ,. ('oll~~lIlfallon. 
Chc-o; k~r~. Golf. Alll~br:t arid G4:0mw)' Tnl' and fOOlball . 
Lal~r i~~uC) .... iIl mclude l!.ackllammon. (,11.::.,. all T a.\ SI:he· 
dules , &\cball. and ml"l)' m()r~ . So don', 1C1 anOlhcr I)'U~ 
!)aU )'ou b),! Sut&fipcion prit~ fOf t~le i) SSO pcr )"~r, 
SlO per 'h )"(11 aod SIO for a Ilia! 1~ut"; for di~k~1\~ 562 peT 

)"c:ar, SJ6 pcl 'h )·ur. and S II for a lrial is\uc. 
*i Back i1sues available on requesl) 

II THE COLOR ACCOUNTANT II 
\\ilh our (omp~l r homr IN'Ountina s)·Slrm. Iirrpina Irx\c o r 
)"our Ona!K'fS nn tit ~ fIlS)" II> PI . 

I. Chart o r AccounlS Mainlenance 
2. Complete Checkbook Mainlenance 
3. Tax Deduction Rags 
4. Net Worth Slatement 
S. Income Less Expense Stalemenl 
6. Complele Graph Package (pw.phs any fUel) 

7. PaymenlS and AppoinlmenlS Calendar 
8. Home Budget AnaJysis 
9. Mailing List 

10. Schedule 1040 (Long Form ) 
All plopams ale menu-dn.-c-n and allow add/~nangc/dclC1e . 
AI)O. all fib and ~Ialrmml\ tan be lisled 'O!ar-en 01 prinler. 
and sa.cd fa taJ.!oftI~ 01' dhkrHr. "T"h¢ !:OS1 of TH E COLOR 
ACCOUr-.'TANT 11 S7S for C"W:lIr and S80 fOf di~ kC11e. Thl) 
packallC requirn 16K r:<eq)l (Of 1~ ATARI ~/800whith rr' 
quires 14K for CM~I1C and U K for disk~fr. THE COLOR 
ACCOUt.'T ANT abo l'Omn wifh of dOCUmenfa1ion. 

m ~1:;;,,;~;i~1 ~~~~~W~d",~m=' 1 
o rro,;r.mm~\ 
O Colot" Aorouman1 0 Vr Year Sub5aiption 

T)llC of Compuler: O Trial Issue 
® O Cassrtte 0 Disk(11e 

ATARI. TRS-80. and APPLE 3f~ lradcmarb of lhe: Alari, 
Tand)". and Apple: Corp. Tho: Propurnll1C1'~ Program. TRC, 
Applelree. Magatari, and The ColOI' AlX"OUnlam arc frademarks 
of the Programmer's lrutilule . 

• . : A1:;:I,:~~fO"t5"'E(''''ii~·!I''!'"~!?LOico;.l fOf AT ARI400/800, APPLE I.' . " I , diskC1f~ fOl' AT ARJ .aoo;!aI. 
1 • 



DYNACOMP
Quality software for*:

ATARI TRS-80 (Level II)**

PET/CBM NORTH STAR***

APPLE II Plus CP/M Disks/Diskettes

(KIKIDVI 1 I S** Availabilit) box .
USHUKIML-1 I MBAS1C/CBAS1C '

ALTAIR**** SUPERBRAIN*****

CARD GAMES

BRIIX..I MASIUliNorthsuriwijI fn™ UI.HIHnii

■Bowl jou io iamfue y&it b.4flinj v>J pljyini iki[li io HR1D0E FASTER tonum tot jime coniraci* tni ilira> ire

dLipltyfd II Ihe conclusion of et»h h4nd Thr «orr cud dupliv* i 'umpii'* nT [ulii hinds pliyed. (01»l poinil Korrd.

BACCARAT (AtafiMlJr MtflfltttCawaa UlHIMkeiu

CIS Rl-MW l*.ppVdu*IIUDIllj) ma: 1U.W Dukilu

POfcl R PAHTi I Audible lor ill computerv Prtee; 11^.*$ Cum tie 1*1 ** riiirin

kersisn itnliBle tor m^ ri^orti p ui f < Hie pifiT Lcns^ci of Your ifif tnd vi oilw Icorrirniictt playfn t«ih of their pliyen

Ijoa "ill let la lie* inemj hn i diffrient perionilny in me form of i *ir>inj pJirpen^iiy id bluff cr fold under nrei^jte

PncCR hU I'UkEK PARTY before »mi to tint eiioni.w w> lomiht! Appn uumt ind a.il.uc .muni i.qu.r, a

I! k 101 Urm! Appk II

GO FISH IA i.l kbit tar ill rtimpilml fltol lUOCuutu'lll.HOUriu
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• Widest variety
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• Fastest delivery
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10

20

30

40

50

60

70

80

90

ioo

110

120

130

150

160

170

190

20 0

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

38 0

390

40 0

410

420

430

440

450

460

470

480

490

50 0

510

520

530

540

rem life insurance plan by david e« pitts

rem 16011 stonehaven dr. houston tx 77059

deffnrd<a)=int( ( a + 999 ) /i 0 0 0 ) *1 000

deffnp1(a)=l-len(str*< a)) + 1

dims(18),mi(18),y(18),c(19):e=0:y= 0

printtab(20)j"life insurance plan" iprint :print:g[)sub740

print:input"enter * of children under ib"jn:ifn=0then90

print:input"monthly income goal for spouse & children"jsc

print :inputltmonthly income goal for spouse's retirement" j wr

print;pr:i:nt"monthly income goal for spouse between child rearing"

print"and retirement,if no children <18,this applies now to

retirement"?

inputmb:ifn=0thengosub760:goto190

print:input"lump sum education fund for each child"je

PRINTIPRINT:GOSUB740:PRINT"START WITH OLDEST CHILD"tPRINT:PRINT

fqri=iton:printiiage of child # mji;:inputy<i>:y(I)-i8-y(d:next

gosub760:input"for a spouse & 2 or more children"jb2

input'tor a spouse & 1 child"jbliinput'tor a student 18-21"jbs

input'tor a family's maximum permissable benefit"jbf

input'tor spouse starting retirement at age 62"jbaiifn=0then300

rem calc of year by year monthly benefits while children <18

FORI=1TOY(N) riFI<«"Y<N-l)THENC<I)«C(I)+B2

IFI>Y < N-l) ANDK=Y (N) THENC (1)-C(I) +B1

FORJ-lTON t IFI>Y ( J ) ANDK-Y ( J ) +4THENS CI) =S (I) +BS

NEXTINEXT

F0RI-1T018:IFS <I)>BFTHENS(I)=BF

IFS(I)>0THENS(I)«BF-S<I)

IFS(I)«0THENS(I)«C(I>

IFS(I)<C(I)THENC CI)«S(I)

NEXT

GOSUB740JPRINT"IF INTEREST RATE REQUESTED ISN'T KNOWN ENTER '0'"

PRINTJINPUT"CURRENT TAX BRACKET IN %";t:T=T/1Q0IPRINT

IFT=0THENT=*273

INFUT"SAVINGS ACCOUNT INTEREST RATE FOR SURVIVORS ANNUITY"JRIR=R/100

IFR=0THENR«*055

REM BEGINNING OF INCOME FUND COMPUTATIONS

R=R*(1--T) fMI(l)=C(l) tK=l JS( 0 )=0 :X-1 :IFN-OTHENE=O

FORI= lTO195IFC<I)=MKK)THEN390

s(K)=i-x:x=i:k=k+iimi(k)=cci)

FDRI=lT0K-i:A=12*a-<i+R)A-S(I>

Z-SC-MKI) :iFZ<0THENZ-0

MI(I)=Z*A:MI(I>=FNRD(MI(I))*DJY

REM BEGINNING OF EDUCATION FUND

=l/<1+R>AXJX»X+S<I)

(i)!nextjy=fnrd<y)

calculations

(i+r)ay<i):nextje=fnrd(E)

INPUT"CURRENT AGE OF SPOUSE"JAG:RE=WR-B6:AG=62-AG:IFAG<OTHENAG-O

REM BEGINNING OF RETIREMENT CALCULATIONS

RE«RE5K12*(1-<1+R)A-2O)/RJRE=FNRD(RE)

REM INCOME BETWEEN CHILD-REARING AND RETIREMENT

AG=AG-Y(N):iFAG<0THENAG=0

WI==MB*12*<1-(1+R)A-AG)/(R*(1+R)AY(N) ):WI=FNRD<WI) JGOSUB74 0

REM BEGIN BALANCE SHEET CALCULATIONS

PRINT"ENTER FAMILY ASSETS" JPRINTtINh'UTtrLIFE INSURANCE" ;S IPRINT

INPUTMCASH ON HAND"JXtZ-X+SIPRINTJINPUT"REAL ESTATE EQUITY"Jj:Z=J+Z

PRINT

38 COMPUTEt 

Program 1: Microsoft Version 

10 REM LIFE INSURANCE PLAN BY DAVID E. PITTS 
20 REM 16011 STDNEHAVEN DR. HOUSTON TX 77059 
30 DEFFNRDCA)=INTCCA+999)/1000)*1000 
10 DEFFNPICA)=L-LENCSTR$CA»+l 
50 DIMS(18) ,MI(18) ,Y(18) ,C(19) :E=O:V=O 
60 PRINTTAB(20);"LIFE INSURANCE PLAN":PRINT:PRINT:GOSUB710 
70 PRINT :INPUT"ENTER t OF CHILDREN UNDER 18"; N :IFN=OTHEN90 
80 PfUNT :INPUT"MONTHL Y INCOME GOAL FOR SPOUSE 8, CHILDREN"; SC 
90 F'F(INT: INPUT" MONTHL Y INCOME GOAL FOR SPOUSE' S RETn~EMENT"; Wf( 

MOV.1982.lssue 24 

100 PRINT: PFn:NT"MONTHL Y INCOME GOAL FOR SPOUSE BETWEEN CHILD REARING" 
110 PRINT"AND RETIREMENT,IF NO CHILDREN (18, THIS APPLIES NOW TO 

RETIREMENT"; 
120 INPUTMB:IFN=OTHENGOSUB760:GOT0190 
130 PRINT :INPUT"LUMP SUM EDUCATION FUND FOR EACH CHILD"; E 
110 PRINT:PRINT:GOSUB710:PRINT"START WITH OLDEST CHILD":PRINT:PRINT 
150 FORI=1TON:PfUNT"AGE OF CHILD t ";r;:INPUTYCI):VCIl=18-YCI):NEXT 
160 GOSUE:760:INPUT"FOR A SPOUSE 8, 2 OR MORE CHILDREN";B2 
170 INPUT"FOR A SPOUSE 8, 1 CHILD"; B1: INPUT"FOR A STUDENT 18-21"; BS 
180 INPUT"FOR A FAMILY'S MAXIMUM PERMISSABLE BENEFIT";BF 
190 INPUT"FOR SPOUSE STARTING RETIREMENT AT AGE 62";B6:IFN=OTHEN300 
200 REM CALC OF YEAR BY YEAR MONTHLY BENEFITS WHILE CHILDREN ( 18 
210 FORI=1TOYCN):IFI(=YCN-1)THENCCI) =CCI)+B2 
220 IFI)YCN-1)ANDI(=YCN)THENCCI) =CCI)+Bl 
230 FORJ=1TON:IFI)YCJ)ANDI(=YCJ)+1THENSCI)=SCI)+BS 
2"10 NEXT:NEXT 
250 FORI=1T018:IFSCI»BFTHENSCI)=BF 
260 IFSCI»OTHENSCI) =BF - SCI ) 
270 IFSCI)=OTHENSCI)=CCI) 
280 IFSCI) ( CCI)THENCCI) =SCI) 
290 NEXT 
300 GOSUB7"10 : PRINT"IF INTEREST F(ATE REQUESTED ISN'T f(NOWN ENTER ' 0 '" 
310 PRINT: INPUT" CURRENT TAX BRACf(ET IN 7.";T :T=T /100: PRINT 
320 IFT=OTHENT =. 273 
330 INPUT"SAVINGS ACCOUNT INTEREST f(ATE FOR SURVIVORS ANNUITY"; R: R=R/l 0 0 
3"10 IFR=OTHENR=.055 
350 REM BEGINNING OF INCOME FUND COMPUTATIONS 
360 R=R*Cl - T):MIC1)=CC1):K =1: S CO) =0:X =1:IFN=OTHENE=0:GOT0150 
370 FORI =1T019:IFCCI) =MICK)THEN390 
380 SCK) =I - X: X=I:K=K+1:MICK)=CCI) 
390 NEXT:X =O:Y=O 
"100 FORI =lTOK - l:A=12*C1 - Cl+R)ft - SCI»/R:D=i / Cl+R)ftX:X=X+SCI) 
110 Z=SC-MICI):IFZ( OTHEN Z= O 
120 MICI) =Z*A:MICI) =FNRDCMICI»*D:Y =Y+MICI):NEXT:Y =FNRDCY) 
"130 REM BEGINNING OF EDUCATION FUND CALCULATIONS 
1"10 ED=E- BS*"I0 : E=0:FORI=1TON:E=E+ED/ C1+R) ft YCI):NEXT:E =FNRDCE) 
"150 INPUT"CURF(ENT AGE OF SPOUSE"; AG: RE=WR- B6: AG=62- AG: IFAG(OT HENAG=O 
"160 REM BEGINNING OF RETIREMENT CALCULATIONS 
"170 RE=RE*12*C1 - Cl+R) ft-2 0) / R:RE =FNRDCRE) 
"180 REM INCOME BETWEEN CHILD- REARING AND RETIREMENT 
190 AG=AG - YCN):IFAG ( OTHENAG=O 
500 WI=MB*1 2* C1- C1+R)ft - AG) / CR*C1+R)ftYCN»:WI=FNRDCWI):GOSUB7"10 
510 REM BEGIN BALANCE SHEET CALCULATIONS 
52 0 Pf(!NT"ENTER FAMILY ASSETS": F'RINT: IN" :'UT"LIFE INSUf~ANCE"; S: PRINT 
530 INPUT" CASH ON HAND"; X: Z=X+S : PRINT: INPUT" REAL ESTATE EQUITY"; ,J: Z=J +Z 
510 PRINT 
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COMPUTE! Back Issues

Here are some of the applications, tutorials,

and games from available back issues of

COMPUTE!. Each issue contains much,

much more than there's space here to list,

hut here are some highlights:

January, 1981: Load PET Programs Into

The Apple II, Player-Missile Graphics for

Atari, The Atari DOS, The Kernel of the

OSI Operating System, Fixing LOADing

Problems on the PET, Spcxiling with the

PET Disk, Expanding KIM.

February, 1981: Simulating PRINT USING,

Using the Atari as a Terminal for Telecom

munications, Attach a Printer to the Atari,

Double Density Graphing on C1P, Commo

dore Disk Systems, PET Crash Prevention,

A 1H Apple II Clock.

March, 1981: Machine Language Pro

gramming for Beginners, Getting the Most

from your PET Cassette Deck, Apple and

PASCAL, Flipping your Apple Disk,

Designing your own Atari Character Sets,

Renumber for Atari, An Atari Disassembler,

Six-gun Shootout Game for OSI C1P, PET

Machine Language Graphics.

April, 1981: How to be a VIC Expert,

Resolving the Applesoft and Hires Graphics

Memory Conflicts, Atari SuperCube, String

Arrays in Atari, Memory Partition in PET.

Pet Relative Files, Working with BASIC

4.0, Commodore File I/O, ROM Expansion

for Commodore PET.

May, 1981: Named GOSUB/GOTO in

Applesoft, Generating Lower Case Text on

Apple II, Copy Atari Screens to the Printer,

Disk Directory Printer for Atari, Realtime

Clock on Atari, PET BASIC Delete Utility,

PET Calculated Bar Graphs, Running 40

Column Programs on a CBM 8032.

June, 1981: Computer Using Educators

(CUE) on Software Pricing, Apple II Hires

Character Generator, Ever- expanding

Apple Power, Color Burst for Atari, Mixing

Atari Graphics Modes 0 and 8, Relocating

PET BASIC Programs, An Assembler In

BASIC for PET, QuadraPET: Multitasking?

July, 1981: Home Heating and Cooling,

Animating Integer BASIC Lores Graphics,

The Apple Hires Shape Writer, Adding a

Voice Track to Atari Programs, Machine

Language Atari Joystick Driver, Four Screen

Utilities for the PET, Saving Machine

Language Programs on PET Tape Headers,

Commodore ROM Systems, The Voracious

Butterfly on OSI.

August, 1981: Minimize Code and Maximize

Speed, Apple Disk Motor Control, A

Cassette Tape Monitor for the Apple, Easy

Reading of the Atari Joystick, Blockade

Game for the Atari, Atari Sound Utility,

The CBM "Fat 40," Keyword for PET, CBM/

PET Loading, Chaining, and Overlaying.

September, 1981: The Column Calculator,

What is a Modem and Why Do I Need

One?, PET, Apple, Atari: On Speaking

Terms, A Tape "EXEC" for Applesoft, A

Self-altering Program for Apple II, Posi

tioning P/M Graphics and Regular Graphics

in Memory, An Atari BASIC Sort, Shoot,

an Arcade Game for Atari, Exploring OSI's

Video Routine, PET Tape Append and

Renumber, All About LOADing PET

Cassettes.

October, 1981: Automatic DATA State

ments for CBM and Atari, VIC News,

Undeletable Lines on Apple, PET, VIC,

Budgeting on the Apple, Switching Cleanly

from Text to Graphics on Apple, Atari

Cassette Boot-tapes, Atari Variable Name

Utility, Atari Program Library, Train your

PET to Run VIC Programs, Interface a BSR

Remote Control System to PET, A General

Purpose BCD to Binary Routine, Converting

to Fat-40 PET.

November, 1981: SuperPet: A Preview,

Japanese Micros: A First Look, Introduction

to Binary Numbers, An Apple Primer, Page

Flipper for Apple, An Atari Database

System, A Program for Writing Programs on

the Atari, Atari Textplot, OSI Relocation,

The PET Speaks, Inversion Partitioning, A

Personal News Service on PET, Bits, Bytes,

and Basic Boole.

December, 1981: Saving Fuel $$ (Multiple

Computers: versions for Apple, PET, and

Atari), Unscramble Game (multiple

computers), Maze Generator (multiple

computers), Animating Applesoft Graphics,

A Simple Printer Interface for the Apple II,

A Simple Atari Wordprocessor, Adding

High Speed Vertical Positioning to Atari P/

M Graphics, OSI Supercursor, A Look At

SuperPET, Supermon for PET/CBM, PET

Mine Maze Game.

January, 1982: Invest {multiple computers),

Developing a Business Algorithm (multiple

computers), Apple Addresses, Lowercase

with Unmodified Apple, Cryptogram Game

for Atari, Superfonr.: Design Special

Character Sets on Atari, PET Repairs for

the Amateur, Micromon for PET, Self

modifying Programs in PET BASIC, Tiny-

mon: a VIC Monitor, Vic Color Tips, VIC

Memory Map, ZAP: A VIC Game.

February, 1982: insurance Inventory

(multiple computers), Musical Transposition

(multiple computers), Multitasking

Emulator (multiple computers), Disassemble

Apple Programs from BASIC, Plotting

Polar Graphs on Apple, Atari P/M Graphics

Made Easy, Atari PILOT, Put A Rainbow

in your Atari, Marquee for PET, PET Disk

Disassembler, VIC Paddles and Keyboard,

VIC Timekeeping.

March, 1982: Word Hunt Game (multiple

computers), Infinite Precision Multiply

(multiple computers), Atari Concentration

Game, VIC Starfight Game, CBM BASIC

4.0 To Upgrade Conversion Kit, Apple

Addresses, VIC Maps, EPROM Reliability,

Atari Ghost Programming, Atari Machine

Language Sort, Random Music Composition

on PET, Comment Your Apple II Catalog.

April, 1982: Track Down Those Memory

Bugs (multiple computers), Shooting Stars

Game (multiple computers), Intelligent

Input Subroutines (multiple computers),

Ultracube for Atari, Customizing Apple's

Copy Program, Using PET/CBM In The

High School Physics Lab, Grading Exams

on a Microcomputer (multiple computers),

Atari Mailing List, Renumber VIC Programs

The Easy Way, Browsing the VIC Chip,

Disk Checkout for PET/CBM.

Back issues are $3.00 each or six for $15.00.

Price includes freight in the US. Outside the

US add $1.00 per magazine ordered for

surface postage. $3.00 per magazine for

air mail postage. All back issues subject to

availability.

In the Continental US call

TOLL FREE 800-334-0868
(In NC Call 919-275-9809)

Or write to COMPUTE! Back Issues, P.O.

Box 5406, Greensboro, NC 27403 USA.

Prepayment required in US funds.

MasterCard, Visa and American Express

accepted. North Carolina Residents add 4%

sales tax.
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COMPUTE! Back Issues 

Here are some of the applications, [Ucoria ls, 
and games from available back issues of 
COMPUTE!. Each issue contains much, 
much more than therc's space here to list, 
but here are sOme highlights: 

j anuary, 1981: Load PET Programs Into 
The Apple II , Player-Missile Graphics for 
Arari, The Atari OOS, The Kernel of rhe 
OSI Operating System, Fixing LOADing 
Problems on the PET. Spooling with the 
PET Disk. Expanding KIM . 

February, 1981, Simulating PRINT USING. 
Using the Atari as a Terminal for Telecom
munications. Attach a Primer co the Acari, 
Double Density Graphing on C I P, Commo
dore Disk Systems, PET Crash Prevention, 
A 25¢ Apple II Clock. 

March, 1981: Machine L1nguage Pro
gramming for Beginners, Ge tting the Most 
from your PET Casse tte Deck, Apple and 
PASCAL, Flipping your Apple Disk. 
Designing your own Atari Character Sets, 
Renumber (or Atari , An Atari Disassembler, 
Six-gun Shootout Game for OSI C IP, PET 
Machine Language Graphics, 

April , 1981: How to be a VIC Expert, 
Resolving the Applesoft and Hires Graphics 
Memory Conflicts, Atari SuperCubc, String 
Arrays in Atari, Memory Partition in PET. 
Pet Relative Fi les, Work ing with BASIC 
4.0, Commodore File 110, RO M Expansion 
fo r Commodore PET. 

May, 198[, Named GOSUBIGOTO in 
Applesoft, Generat ing Lower Case T ext on 
Apple II , Copy Aca ri Screens to the Primer, 
Disk Direcmry Printer fo r Acari, Realtime 
C lock on Acari. PET BASIC Delete Utility. 
PET Calculated Bar Graphs, Running 40 
Column Programs on a C BM 8032. 

june, 198 1: Computer Using Educators 
(C UE) on Software Pricing, Apple II Hires 
C haracter Genera tor, Ever- expanding 
Apple Power, Color Burst for Atari , Mixing 
Atari Graphics Modes 0 and 8, Relocating 
PET BASIC Programs. An Assembler In 
BASIC for PET. QuadraPET, Multitasking > 

j uly, 1981: Home Heating and Cooling, 
Animating Integer BASIC Lores Graphics, 
The Apple Hires Shape Writer, Adding a 
Voice Track to Atari Programs, Machine 
Language Atari Joystick Dri ve r, Four Screen 
Util it ies for the PET, Saving Machine 

Language Programs on PET Tape Headers, 
Commodore ROM Systems, The Vorac ious 
Butterfl y on OSI. 

August, 198 1: Minimize Code and Maximize 
Speed, Apple Disk Motor Control, A 
Cassette Tape Monitor (or the Apple, Easy 
Reading of the Acari Joystick, Blockade 
Game for the Atari, Atari Sound Utility, 
The CBM "Fat 40." Keyword for PET. CBMI 
PET Loading. C haining, and Overlaying. 

September, 1981: The Column Calculator, 
What is a Modem and Why Do I eed 
Oner, PET, Apple, Atari: On Speaking 
T enns. A Tape "EXEC" for Applesoft. A 
Self-a ltering Program for Apple II. Posi
tioning PIM Graphics and Regular Graphics 
in Memory, An Atari BASIC Sort, Shoot, 
an Arcade Game for Atari, Exploring OSI's 
Video Routine, PET Tape Append and 
Renumbe" All About LOADing PET 
Cassettes. 

October, 1981: Automatic DATA State
ments for C BM and Ata ri, VIC News, 
Undeletable Lines on Apple. PET, VIC. 
Budgeting on the Apple, Switching Cleanly 
from Text to Graphics on Apple, Acari 
Cassette Boot·tapes, Acari Variable Name 
Utility, Atari Program Library, Train your 
PET to Run VIC Programs, Incerface a BSR 
Remote Contro l System to PET, A General 
Purpose BCD to Binary Routine, Converting 
to Fat-40 PET. 

November, 198 1: SuperPet: A Preview, 
Japanese Micros: A First Look, Introduction 
to Binary Numbers, An Apple Primer, Page 
Flipper for Apple, An Atari Database 
System, A Program for Writing Programs on 
the Ata ri, Acari Textplot, OSI Re location , 
T he PET Speaks, Inversion Partitioning, A 
Personal News Service on PET, Birs, Bytes, 
and Basic Boole. 

December, 198 1: Saving Fuel $$ (Multiple 
Computers: ve rsions (or Apple, PET, and 
A tari), Unscramble Game (multiple 
compute rs), Maze Generator (multiple 
computers), Animating Applesoft Graphics, 
A Simple Printer Interface (or the Apple II , 
A Simple Ata ri Wordproccssor, Adding 
High Speed Vertica l Positioning to Atari PI 
M G raph ics, OSI Supcrcursor, A Look At 
SuperPET. Supermon for PETICBM, PET 
Mine Maze Game. 

January, 1982: Invest (multiple computers) . 
Developing a Business Algorithm (multiple 

computers), Apple Addresses, Lowercase 
with Unmodified Apple , Cryptogram Game 
for Atari, Superfont: Design Special 
C haracter Sets on Atari , PET Repairs for 
the Amateur, Micromon for PET, Self
modifying Pmgrams in PET BASIC , Tiny
mon: a VIC Monitor, Vic Color Tips, VIC 
Memory Map. ZAP, A VIC Game. 

February, 1982: Insurance Inventory 
(multiple computers) , Musical Transposition 
(multiple computers), Multitask ing 
Emulator (multiple computers) , Disassemble 
Apple Programs from BASIC. Plotting 
Polar Graphs on Apple, Acari PIM Graphics 
Made Easy. Amri PILOT , Put A Rainbow 
in your Atari , Marquee for PET, PET Disk 
Disassembler, VIC Paddles and Keyboard, 
VIC Timekeeping. 

March, 1982: Word Hunt Game (multiple 
computers) . Infinite Precision Multiply 
(multiple computers), Atari Concentration 
Game . VIC Smrfight Game. C BM BASIC 
4. 0 To Upgrade Convers ion Ki t, Apple 
Addresses. VIC Maps. EPROM Reliabili ty. 
Atari Ghost Programming. Atari Machine 
Language Sorr, Random Music Composition 
on PET, Comment Your Apple II Catalog. 

April, 1982: T rack Down Those Memory 
Bugs (multiple computers), Shooting Stars 
Game (multiple computers), Ince lI igent 
Input Subroutines (multiple computers) , 
Ultracube for Arari , Customizing Apple's 
Copy Program. Using PETICBM In The 
High School Physics Lab. Grnding Exams 
on a Microcomputer (multip le computers), 
Atari Mailing List, Renumber VIC Programs 
The Easy Way, Browsing the VIC C hip, 
Disk C heckout fo, PETICBM. 

Back issues are $3.00 each or six for $ 15.00. 
Price includes freight in the US. Outs ide the 
US add $1.00 per magazine ordered for 
surface postage. $3.00 per magazine (or 
air mai l postage. All back issues subject to 
ava ilability. 

In the Continental US call 
TOLL FREE 800-334-0868 

lIn NC Call 919-275-98091 

Or write to COMPUTE! Back Issues, P.O. 
Box 5406. Greensboro. NC 27403 USA. 
Prepayment required in US funds. 
MasterCard , Visa and American Express 
accepted. North Carolina Res idents add 4% 
sa les tax. 
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560

580

590

600

610

620

63 0

640

650

66Q

670

680

690

700

710

72 0

73 0

750

760

770

780

790

BOO

810

820

830

840

850

86 0

87 0

88 0

89 0

900

910

92 0

930

94 0

950

960

97 0

98 0

99 0

L=26:V=O XGOSUB780!PRINTO;

iL=59:V-WIJ GOSUB780 : PRINTWI

inputllsecurities"jhjz==h+zjprinttinput"other assets" ;o:z =o+z:gosub740

input"uninsured debts, other than home mortgage"jq:print xgosub740

print:printtab(22)j"balance sheet":print

printtab(5)?"family assets"jtab(35)?"family liabilities"

printjprinttabo)?"life insurance"?:l=26:v=stgosub780:prints?

printtab(35)j"family income fund"? xl =59xv=ytgosub780xprinty

print!printtab(5)j"real estate"?!l-26jv=jigosub780i printj ?

printtab ( 35 ) j "education fund" ? x l-59 : v=e : gosub780 x p-rinte

print:printtab<5)?"securities"?jl=26jv=hjgosub780jprinthj

printtab(35)j"retirement fund"? xl=59xv=rexgosub780iprintre

print ! printtab ( 5 ) ? "cash on hand " i x l-26 x v^x x g0sub78 0 ! printx j

printtab(35)"uninsured debts"? xl=59tv=q t g0sub780 xprintq

printtprinttab(5)?"other assets"?

printtab(35)?"spouse income fund"

x-y+e+re+wi+q

print:gosub74o:print"totalm?:l=26

l=59 j v =x;gosub780:printx

gosub74 0 x print tprinttab(15)

END

RETURN

GOSUB740:PRINT"ENTER SOCIAL SECURITY (OR

PRINT"SURVIVOR BENEFITS?"tPRINTJRETURN

V==FNP1(V) JF'RINTTABCV) ? J RETURN

S( )=INCOME WHILE STUDENT 18-21

C(I)«MONTHLY INCOME FROM RETIREMENT PLAN

FOR WIDOW AND CHILDREN UNDER 18*

Y(I)-YEARS UNTIL CHILD I IS 18

N==NUMBER OF" CHILDREN UNDER 18

B2«SURVIV0R BENEFITS FOR SPOUSE AND 2 OR

v=z:gosub78o:printzj

LIFE INSURANCE NEEDED *";x-z

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

OTHER PROGRAM) MONTHLY"

FOR YEAR I

MORE CHILDREN

Bi= SURVIVOR BENEFITS FOR

BS= SURVIVOR BENEFITS FOR

BF=FAMILY'S MAX BENEFIT

B6=SPOUSE'S RETIREMENT BENEFIT

SPOUSE AMD 1 CHIL

STUDENT 18-21

AT ACE 62

D

SC=MONTHLY

WR=:MONTHLY

MB=MONTHLY

E=LUMP SUM

GOAL FOR SPOUSE & CHILDREN

GOAL FOR SPOUSE CE«G* WIDOW) RETIREMENT

GOAL FOR SPOUSE BETWEEN CHILDREN AND RETIREMENT

EDUCATIN FUND FOR EACH CHILD

MI( )-WORKING VARIABLE FOR INCOME CALCULATIONS

A«MULTIPLIER FOR ANNUITY FOR MONTHLY INCOME FOR SURVIVORS

D=DISCOUNT MULTIPLIER FOR MONEY NEEDED IN FUTURE

Y^FAMILY INCOME FUND

ED=TOTAL BENEFITS PAID TO EACH STUDENT

E=LUMP SUM EDUCATION FUND

RE=SPOUSE'S RETIREMENT FUND

10 00 REM AG=* YEARS TO 62 FOR SPOUSE

1010 REM WI- WIDOW'S (SPOUSE'S) INCOME BETWEEN CHILDREN AND RETIREMENT

1020 REM Z=TOTAL OF FAMILY ASSETS

1030 REM K=*OF HOMOGENOUS PERIODS IN YEAR BY YEAR TABLE OF INCOME

Program 2: VIC-20 Version

BALANCE SHEET":

620 PRINT"EDUCATION FUND";TAB(17);E

570 PRINT:PRINT"

PRINT 630 PRINT"SECURITIES";TAB(17);H

600 PRINT"FAMILY INCOME":PRINT"FUND 640 PRINT"RETIREMENT FUND";TAB(17);

11; TAB (17) ;Y RE

610 PRINT"REAL ESTATE";TAB(17);J 650 PRINT"CASH ON HAND";TAB(17);X
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~j5 0 INPUT" SECURITIES" ; H: Z=H+Z: F'RINT : INPUT" OTHER ASSETS"; 0: Z=O+Z : GOSUE:7 'I 0 
560 INPUT"UNINSURE:D DEBTS. OTHE:R THAN I-lOME MORTGAGE:"; l~: PF(INT: GOSUE:7'10 
570 PRINT: F'RINTTAE: (22) ; "BALANCE SHEET": PFGNT 
580 F'F~INTTAE: (5); 'TAMIL Y ASSE:TS"; TAB (35) ; "FAMIL Y LIABILITIE:S" 
59 0 PRINT: PF~INTT AE: (5) ; "LIF E: INSURANCE: " ;: L=26: V=S: GOSUB780: PRINTS; 
600 PF(INTTAB (35) ; "F AMIL Y INCOME: FUND"; : L=59: V=Y : GOSUB78 0: PRINTY 
610 PF<INT: PRINTTAE: (5) ; "REAL ES TATE";: L= 26: V=.J: GOSUB780: F'FGNT.J; 
620 PRINTTAE: ( 35) ; "EDUCA lION FUND";: L=59: V=E: GOSUB78 0: P.RINTE: 
630 PRINT: F'F~INTTAE: (5) ; "SEC URITIES" ; : L=Z6 : V=H: GOSUE:780: F'RINTH; 
6'10 PFG:NTTAB (:35) ; "f~ETIREMENT FUN~''; : L=59: V=RE : GDSUE:780: PRINTRE 
650 PRINT : PRINTT AE: (5) ; "CASH ON HAND";: L'=Z6: V'=X : GDSUE:78 0: PRINT X ; 
660 PRINTTAE: ( 35) "UN INSUF:ED DEBTS" ;: L=59 : V=Q : GOSUE: 78 0: PRINTQ 
670 F'RINT: PRINTTAE: (5) ; "OTHEF( ASSE TS" ;: L=Z6: V=O: GOSUE:78 0 : PF<INTO ; 
680 PRINTTAB (:35) ; "SPOUSE INCOME FUND" ;: L=59: V=WI: GOSUB780: PFG: NTWI 
690 X=Y +E+RE: +WI +Q 
7 00 PRINT: GOSUB 7 '10: PRINT" TOTAL " ; : L=Z6: V=Z : GOS UB 78 0: F'RINTZ; 
7 10 L=59 :V=X:GOS UB 78 0:PRINT X 
7ZO GOSUE:7'1 0 : PFG:NT : PRINTTAB ( 1 ~j ) ; "LIFE INSI.JF(ANCE NEEDED = $"; X-Z 
7:3~ E:ND 
7 '10 PRINT" -.--. --.. -----.-----.-. -----.- --.--.--- .. --. - -.--.---.---- - - ---- - ----------.- - ------ - " 
750 RETURN 
7 6 0 GOSUE:7 '10: PRINT" ENT[F( SOCIA L SEC URITY ( DR OTHE:R F'RDGRAM) MDNTHL Y" 
77 0 F'RINT" SURVIVDR BE:NEFlTS:": PRINT: RE:TUF(N 
78 0 V=FNP1 ( V):PRINTTAB (V);: RETURN 
79 0 REM S( )=INCO ME WHILE STUDENT 18-21 
800 REM C(I)=MDNTHLY INCOME FRDM RETIREMENT PLAN FDR YEAR I 
810 REM FDR WIDDW AND CHILDRE:N UND ER 18. 
820 REM Y(I)=YE:ARS UNTIL CHILD I I S 18 
830 REM N=NUMBE:R DF CHILDREN UNDER 18 
840 REM B2=SU RVIVOR BENEFITS FDR SP DU SE AND 2 DR MDRE CHILDREN 
850 REM B1 = SURVIVOR BE:NEF I TS FOR SPDUSE AND 1 CHILD 
860 REM BS = SURVIVOR BENEFIT S FOR STUDENT 18-21 
87 0 REM BF=FAMILY'S MA X BENEFIT 
880 REM E:6 =S POUSE'S RE:TIREMENT BENEFIT AT AGE 62 
890 REM SC=MDNTHLY GOAL FOR SPOUSE & CHILDR EN 
900 REM WR=MDNTHLY GOAL FOR SPOUSE (E.G. WIDDW) RETIREMENT 
910 REM MB=MONT HL Y GDAL FOR SPDUSE BE:TWEEN CHILDREN AND RETIREMENT 
920 REM E= LUMP SUM EDUCATIN FUND FDR E:ACH CHILD 
930 REM MI ( )=WD RKING VARIABLE FDR INCDME CALCULATIONS 
940 REM A=MULTIPLIER FOR ANNUITY FOR MONTHLY IN COME FDR SURVIVORS 
950 RE:M D=DISCOUNT MULT I PLIE:R FDR MDNE:Y NE:E:DE:D IN FUTURE: 
960 REM Y=FAMILY INCDME FUND 
970 REM ED=TOTAL BENEFITS PAID TO EACH STUDENT 
980 REM E=LUMP SUM EDUCATION FUND 
990 REM RE =SPOUSE 'S RETIREMENT FUND 
1000 REM AG=I YEARS TO 62 FOR SPD USE 
1010 REM WI= WIDOW 'S (S POUSE'S) INCOME BETWEEN CHILDREN AND RETIREMENT 
1020 REM Z=TOTA L DF FAMILY ASSE TS 
10 :30 REM K=IOF HOMOG END US PERIDOS IN YEAR BY YEAR TABLE OF INCOME 

Program 2: VIC-20 Version 

570 PRINT:PRINT" BALANCE SHEET": 
PRINT 

600 PRINT"FAMILY INCOME":PRINT"FUND 
";TA8(l7) ;Y 

610 PRINT"REAL ESTATE";TA8(17);J 

620 PRINT"EDUCATION FUND";TAB(17);E 

630 PRINT"SECURITIES";TA8(17);H 
640 PRINT"RETIREMENT FUND";TAB( 17); 

RE 
650 PRINT"CASH ON HAND";TAB(17);X 
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660 PRINT"UNINSURED DEBTS";TAB(17);

Q
670 PRINT"OTHER ASSETS";TAB(17);0

680 PRINT"SPOUSE INCOME":PRINT"FUND

11; TAB (17) ;WI

7 00 PRINT"TOTAL";Z

710 PRINT" ";X

720 GOSUB740:PRINT:PRINT"LIFE INSUR

ANCE":PRINT"NEEDED =$";X-Z

7 40 PRINT" "

Program 3: Atari Version

38 FNRD=2888

60 POKE 85,10=? "LIFE INSURANCE PLAN"-?

=? :G0SUB 746

70 ? ■■? "EhfTER # OF CHILDREN UNDER 18"i ■

IbPUT N--IF H=6 THEN 90

80 ? i? "HONTHLY INCOME GOAL FOR SPOUSE

AND CHILDREN" ;= INPUT SC

98 ? ■-? "MONTHLY INCOME GOAL FOR SPOUSE1

S":? "RETIREMENT"; aMHJT Ifi

108 ? :? "MONTHLY INCOME GOAL FOR SPOUSE

":? "BETWEEN CHILD REARING11

116 ? "AND RETIREMENT IF NO CHILDREN <1

8":? "THIS APPLIES NOW TO RETIREMENT";

138 ? = ? "LUMP SUM EDUCATION FUND FOR: EA

CH CHILD";:INPUT e
150 FOR 1=1 TO H-1 "AGE OF CHILD # M; =

INPUT TEMP:YCI)=18-TErP :NEXT I

lb@ GGSUB 760'-? "FOR A SPOUSE & 2 OR MOR

E CHILDREN11-INPUT B2

170 ? "FOR A SPOUSE & 1 CHILD11; =INPUT Bl

:? "FOR A STUDENT 16-21";: INPUT BS

180 ? "FOR ft FAMILY'S MAXIMUM F'ERMISSABL

E BENEFIT";'IfrFUT BF

19y ? "FOR SPOUSE STARTING RETIREMENT AT

AGE 62"; :UFUT 86= IF N=8 THEN 300

240 NEXT J'I€XT I
290 NEXT I

310 ? :? "CURRENT TAX BRACKEHT IN "4"r-l\\

PUT Ta=T/liB«PRIHT
330 ? "SWINGS ACCOUNT INTEREST RATE FOR

u■■? "SURUIUORS ftMNUITY"; ■ INPUT R*R=R/100

)=TEMP=WI'QOSUB FNRD:MI=TEMP=GOSUB 740
520 ? "ENTER FAMILY ASSETS":? r? "LIFE I

390 t€XT

420 MI(I)=2*A=TEffiN1ia>:Q(BUB FNRD = MI(I

)=TEMP*O:Y=Y+MKD--bBa I =TEMP=Y = GOSUE F

NRD ■■ Y=TEMP
446 ED=E-BS*40--^=FOR 1=1 TO N = E=€+ED,-(

1+R ;"--Y( I >: NEXT I:TEMF-E■ GOSUB FNRD = E=TEM

P

456 ? "CURRENT AGE OF SPOUSE" J -IWHJT AG =

Ff=l-JF'-Bb-Ai>b2-^:IF AG<0 THEN AG=S

470 RE=RE*12*< l-( 1+RK-20VR■ TEMF-RE:QOS

UB FNRD=RE=TEMP

590 W

530 ? "CASH ON HAND";X=2=X+S=? =? "REAL

ESTATE EQUITY";:INPUT J=2=J+Z
550 ? "SECURITIES"; :Irt»UT H=2=H+Z^? =? ll

OTHER ASSETS11; ■■ INPUT 0 = 2=0+2 = GOSUB 748

560 ? "UNINSURED DEBTS, OTHER THAN"-? "H

OME MORTGAGE";= INPUT Eh? = GOSUB 746
570 ? :POKE 35,11=? "BALAhCE SHEET":?

580 ? "FAMILY ASSETS"; = POKE 85,17;? "FAR

ILY LIABILITIES"

590 ? i? "LIFE INSURANCE ";S
POI=::E 85* 17*? "FAMILY INCOME FUND ";Y

610 ? i? "REAL ESTATE ";Ji

620 POKE 85*1?'? "EDUCATION FUND U;E
63-0 ? '■? "SECURITIES ";H;

640 POKE 85,17 = ? "RETIREMENT FUND ";RE

650 ? ■■? "O&H ON HM "iXi

6b0 PO<:E 35,17 = ? "UNINSURED DEBTS \;Q

670 ? :? "OTHER ASSETS I!j0;

680 POKE 85,17=? "SPOUSE INCOME FUND";*? MI

700 ? ■GOSUB 740:? "TOTAL ";Z
710 ? X

720 GOSUB 740 = ? :PQKE S5,7^? "LIFE INSUR

ttCE NEEDED =$";X-Z
740 ? "

it

760 GOSUB 740 = ? "ENTER SOCIAL SECURITY" ■■

? "(OR OTHER PROGRAM) MONTHLY"
77S ? "SURUIUOR BENEFITS1^? = RETURN

2000 TEMP=INT< (. TEMP+999 >/1009 >*16ee: RETU
RN ©

- Rubick's Cube'

HAS BEEN CBACKED!

S oliCub e
• 10 iniRkjiiDfi ■ ictmd a^'tcTi * lha rnoii you um it. fn mofi you *iu <■!■ H

^ludmQ di?k, CuDfl £ documcnlAlion) ... *P^T\7w \7 \J

11 i.tiliBI* now lor CBM/PET" (*0 column. ■ tout 16k| (com

COMQU EST „„ _BM
Foi Vli« & MC oruatt only call TOLL-FREE |2* nrs)

800-824-7888
|in CA 80OJSJ-77771

and ask for Operator 348

Cornell* compuHr ma iftit

211 E. Camtlbick. Suile 1

Phoenn. Anions 85012

Tolephone 60I2fr)-0324

Please aQd $2.90 for h&s per order, and indicate ROM and RAM.
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660 PRINT"UNINSURED DEBTS";TAB(17); 
Q 

670 PRr'NT"OTHER ASSET S";TAB(17);O 
6 8 0 PRINT"SPOUSE INCOME":PRINT"FUND 

";TAB(17);WI 
700 PRINT"TOTAL";Z 
710 PRINT" "I X 
720 GOSUB740:PRINT:PRINT"LIFE INSUR 

ANCE":PRINT"NEEDED =$";X-Z 

740 PRINT"---------------------" 

Program 3: Atari Version 

30 FHRD=2000 
60 POKE 85, Hi,? "LIFE HSlIRAtICE PlAl-I" ' '{ 
,,( ,GOSUB 7'1e 
70 7 ' 7 "ENTER !I OF CHILDREN utffR 18"; ' 
It-PUT tl : IF N=0 TtEII 90 
80 ? : 7 "tlJNTHlS INCOt1E GOAL FOR SPOUSE 
AI{) CHILDREH" ; : HPUT SC 
90 7 :? u tuHTH...V m::Ot'1E GOAL FOR SPOUSE' 
S":? "RETIREr1Em" ; : HPUT ~~ 
100 ? : ? "I'O~THL V HICOt1E GOAL FOR SPOUSE 
" :7 "BET~Htl CHILD REARIHG" 
110 ? "~lD RETI REl1Etml 1Ft() CH I LOREt·1 <1 
8":? "THIS APPLIES NOW TO RETI1;:H1EtH" ; 
130 ? ,.;, "un' S1I1 W.JCATIOIl RlID FOR EA 
CH CHI LO" ; : It-lPUT E 
15(1 FOR 1=1 TO II: " "AGE OF CHILO !I " ;1; : 
HlPLIT TEtlP: Y( I )=18-TEtf': tIEI~T I 
16(1 GOWB 76(1 :? "FOR A SPOUSE 2: 2 OR r.,)F: 
E CHILOREtI": : mPLIT B2 
17(1 ? "Fm A :3fflU:3E ~, 1 CHILD" ; : Hf'lIT 81 
:'{ "FOR A :3TUOEtH 18-21" ;: INPUT BS 
180 ',' "FOR A FAt1IL'l ' S t''H:~ IMUt'l PERtlISSABL 
E BEHEF IT " ; : rtf'lIT BF 
190 ':' "FOF: SPOU:3E STARTHiG RETIF:H1EHT AT 

AGE 62" ; : ltFUT B6 : IF H=(1 THEtl 300 
240 HElnHf}n I 
29(1 tlEn I 
31 (1 ? :'7' "CURREHT T A:~ E;RAO<EtH HI ~ .. :"; : HI 
PUT T' T=T/ 100 ' PRHH 
330 .;, "sAI.)Hm ACCOUtH I NTEF£~;T RATE FOR 
u ,,? "SURlIIUORS f:t!t·IUIT'T''' .: : ItFliT R' R=R/ l00 

390 tIEl(T I : :1,=(1 : '1'=(1 
42(1 t'1I ( I )=2t A:TEtlP=Ml( I ) :(II:;UB FNRO 'MJ( I 
)=TErlP:t,O : Y=V+rl I( 1): t1EXT I : TErlP=Y: GOSUB F 
f4;:O : 'y'= TEt'lP 
440 ED=E-BSt4(I :E;i0 :FOR 1=1 TO t·H=E+EO/( 
1 +F: ::v .. ..,,( I ) : t·lEXT I: TEt1P=E : GOWB FtlRO : E= THl 
P 
450 ? "ClIF:REtH AGE OF SPOUSE"; : UPUT (.l; : 
F£=~'1F:-B6 : AG=62-A1~ : IF AG<0 TfEH AG=0 
470 RE=RE~{ 12t( H l+R ),'.-1'.'0 VR: TEMP=RE: Q)S 
lIB FHRO ' I\'E=TH'P 
500 ~,n=rl8:i 12t( H l+R ),' -(.l;)/( R".l::( l+R )",WH) 

) :TEMP=WI :IIt3LIB FHRO : ~4I=TH1F"GOSUB 740 
520? "EmER FArlIL.." ASSETS" :? :? "LIFE I 
tSLIRANCE" ; : rtf'lIT S:? 
530? "U6H ON ~HO" ;X: 2=:~+S :'" :'{ "RE~ 
ESTATE EQUIW"; : IWUT J :Z=J+2 
~.(1 ? "SECURITIES"; : ItFliT H' 2=H+2 "( :? " 
OTHER ASSET~; "; ' IWUT 0 : 2=0+Z: GOSUB 740 
560;' "lJHtlSURED DEBTS, OTHER THAt'I" :? "H 
ct1E t'10RTGAGE" :: INPUT Q :'f : GOSUB 740 
57~1? ,POKE :35, 11 :? "BAUtH SHEET" :? 
58f1 ',' "FAtlIL't ASSETS" .: :fli](E 85, 17:7 "FAt1 
ILY LIABILITIES" 
590 ',' :', "LI FE m;URAt(;E "; S 
6(10 POKE 85,17 : '7 "FAMIL'y' H(;Ot1E Fum ";~' 

61(1 ? : ? "REAL ESTATE "; J; 
620 POKE 85, 17 :? "EOIXATIOH Fum "; E 
630 ',' , ? "SEClIF:ITIES "; H; 
640 POKE :35, 1 7 ,? "RET! FH1EHT Fum "; I\'E 
650 .;, : .;, "CASH OH HfW " .: :~; 
660 POKE :35, 17 '? "UNItlSURED DEBTS ":Q 
670 'f ,.;, "OTHER AS'SETS "; 0; 
680 POKE 6'5 , 17 : ? "SPOIJ:3E m:ot1E FUHD"; :.;, WI 
700 ~ .. ' GO:;UB 7'1e :'( "TOTAL ";2 
710 7 X 
720 mSU8 7 'Ie ' ? POKE 85,7 :,' "LIFE HlSUR 
IlCE tHOEO =$" ;X-Z 
740 ? "----------------------------

" 
760 msUB 7'1e' ". "8HER SOCIAL SECURITY" , 
7 "( OR CJTfER F1\'CIGRAM ) I1lI'HHL Y" 
770 ". "SURVI\XIR 5'ENEFITS":'7' : RETURtl 
200(1 TEt1P=HfT( OEMP+999 )/1000 ):1:1000: RETU 
~ © 

' TIl< __ t>&III:n, <t\&lkn., 0( " ... <n'",," 

,~ Rubick's Cube' 
HAS BEEN CRACKED! 

SoliCube 
~.~ .. . .w, ... .,..,..,."'''''' .......... ' .... _ .. ,_'_. '''''' 
, f'" -. • ••• ,...., . _ • • 3-D ........ ,_ ' -.... oI'o<t, • '110 """, ,-.M II. '110..-. ,.,., _ ..... ~. 

TM SoliCubfl kll (inClud ing di lk. cube & doeumentatlon) ., .•..••.. .. $49. 95 
I. ",Ulbt, "I)w IOf CBM/PET" (~column • • 1, .. " 16k) ' ,om 

COMQUEST 
221 E. C.meID'C~. Sui, . 1 I Fo< Vln & Me Ofdl" onl y eall TOLL·FREE \2~ 1'If') 

Phoenl. A,I!on. 85012 • 800·824-7888 
. (In CA IIOO45l·nnl 

T.I.pllon. 602 · 2&(·om and ask for Operator 348 
Please add $2.90 lor h&s per order, and Indicat e ROM and RAM. 

, .. .. """-............. .... 
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Some

Speculations

On The Well-

Programmed

Game

Myron Miller

Indianola, PA

I would like to expand on David D. Thornburg's

excellent commentary "Computers And Society:

Some Speculations On The Well-Played Game..."

(COMPUTE, July, 1981, #14, pp. 12-16). Mr.

Thornburg dealt with the educational value of

playing games. I would like to consider the educa

tional value of programming games. A computer is

a versatile educational device.

Computer literacy is an awareness of the use

of computers, though not necessarily a formal

education in computer science. It will become an

extremely desirable secondary skill as inexpensive

microcomputer technology continues to invade

non-computer related career fields. Programming

is the essence of computer literacy.

Why Games?

A program is the application of machine logic,

usually through a high level language (BASIC,

PASCAL, etc.), to solve a problem or perform a

certain task. Games, while perhaps not the most

important task, are a very effective and versatile

medium for learning programming. Games offer

some advantages that may be lacking in the more

serious forms of programming. Games can be sim

ple, or they can be rather complex. You can always

think up a game that can match your level of pro

gramming ability. However, an effective checkbook

balance program may be beyond your capabilities

as a beginner and yet, later, prove too simple.

Games can be complex enough to use all of the

power in your computer. The average home user

may have very little use for trigonometric and

other higher math functions in normal home ap

plications, but these functions can often be utilized

in screen plots for games. The same is true for

machine language and graphics.

Games do not require expensive peripherals

such as disk drives or printers. Games have a clear

goal, they exercise your creativity, and they can be

very motivating especially for children. A seventh

grader may not be enthusiastic about writing a

financial program, but blasting Klingons might

prove interesting. The quality of the game itself is

secondary, but it must be well-programmed. If the

game is a real bore, who cares? What did you learn

from the program?

Let's take a look at one way to program and, at

the same time, develop a simple game program. A

good program is nurtured — it is thought out and

planned well in advance of actually typing the

program into the machine's memory. Good pro

gramming procedure might be divided into five

distinct steps. You do not need your computer

until step five.

Step I. Creation

The first step is creating an application or

game. This can be difficult because it requires

creativity and vision. You might think of this step

in terms of "I would like the computer to do the

following: ." (You fill in the blank.)

This is the brainstorming step. Let your imagination

run free. Program creation should not be dominated

with questions such as: "Will this work?", or "How

can I do this?" Rather, think in terms of unrestricted

possibilities. Don't allow concern for the imple

mentation of the program to stifle a valuable crea

tive effort. If something is a bit farfetched, it can

be pared down later. But if it is cut at its inception,

a valuable idea may be lost forever.

Example 1 shows the creation of the "High/Low

Computer Game." This is a simple game, but it will

demonstrate the principles that we are discussing.

Note that the objectives of the program are very

general. This step is a creative effort. Thus, at this

point, we do not want specific details. We have

room to expand the program or limit it. Note that

there is not a hint as to how the computer will accom

plish the task — the end result of program creation is

a rough draft ofwhat the program will do.

Example 1. Program Creation of the High/Low

Computer Game.

I would like the computer to do the

following: "Think" of a number, and ask

the user to guess what the number is. If the

user's guess is correct, the computer will

indicate so, and "think" of another number.

If the user's guess is too high or too low,

the computer will indicate so, and the user

will continue to guess until the correct

number is obtained.
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Some 
Speculations 
On The Well
Programmed 
Game 
Myron Miller 
Indianola, PA 

I would like to expand on David D. Thornburg's 
excellent commentary "Computers And Society: 
Some Speculations On The Well-Played Game ... " 
(COMPUTE!, july, 1981 , #1 4, pp. 12-16). Mr. 
Thornburg dealt with the educational value of 
playing games. I would like to conside r the educa
tional value of programming games. A compute r is 
a versatile educational device. 

Computer literacy is an awareness of the use 
of computers, though not necessarily a formal 
education in computer science. It will become an 
extremely desirable secondary skill as inexpensive 
microcomputer technology continues to invade 
non-computer related career fi elds. Programming 
is the essence of computer literacy. 

Why Games? 
A program is the application of machine logic, 
usually through a high level language (BASIC, 
PASCAL, etc.), to solve a problem or perform a 
ce rtain task. Games, while perhaps not the most 
important task, are a very e ffective and versatile 
medium for learning programming. Games offer 
some advantages that may be lacking in the more 
serious forms of programming. Games can be sim
ple, or they can be rather complex. You can always 
th ink up a game that can match your level of pro
gramming ability. However, an effective checkbook 
balance program may be beyond your capabilities 
as a beginner and yet, later, prove too simple. 
Games can be complex enough to use all of the 
power in your computer. The average home user 
may have very li ttle use for trigonometric and 
other higher math functions in normal home ap
plications , but these functions can often be utilized 
in screen plots for games. The same is true for 

machine language and graphics. 
Games do not require expensive peripherals 

such as disk drives or printers. Games have a clear 
goal, they exercise your creativity, and they can be 
very motivating especially for children. A seventh 
grader may not be enthusiastic about writing a 
financial program, but blasting Klingons might 
prove interesting. T he quality of the game itself is 
secondary, but it must be well-programnied . If the 
game is a real bore, who cares? What did you leam 
from the program? 

Let's take a look at one way to program and, at 
the same time, develop a simple game program. A 
good program is nurtured - it is thought out and 
planned well in advance of actually typing the 
program into the machine's memory. Good pro
gramming procedure might be divided into five 
d istinct steps. You do not need your compute r 
until step five . 

S lep l. C realion 
The first step is creating an application or 

game. This can be difficult because it requires 
creativity and vision. You might think of this step 
in terms of "I wou ld like the computer to do the 
fo llowing: "(You fill in the blank.) 
This is the brainstorming step. Let your imagination 
run free. Program creation should not be dominated 
with questions such as: "Will this work?", or "How 
can I do this?" Rather , think in terms of unrestricted 
possibilities . Don't allow concern for the imple
mentation of the program to stifle a valuable crea
tive effort. If something is a bit farfetched , it can 
be pared down later. But if it is cut at its inception, 
a valuable idea may be lost forever. 

Example I shows the creation of the "H igh/Low 
Computer Game." T his is a simple game, but it will 
demonstrate the principles that we are discussing. 
Note that the objectives of the program are very 
general. This step is a creati ve effort. Thus, at this 
point, we do not want specific details. We I"ave 
room to expand the program or limit it. Note that 
there is not a hint as to how the computer will accom
plish the task - the end result of program creation is 
a rough draft of what the program will do. 

Example I. Program Creation of the High/Low 
Computer Game. 

I wou ld like the computer to do the 
following: "T hink" or a number, and ask 
the user to guess what the number is. If the 
user's guess is correct, the computer will 
indicate so, and "think" o f another number. 
lf the user's guess is Loa high or too low, 
the computer will indicate so, and the user 
\-\'i ll continue to guess until the correct 
number is obtained. 



Slaying

Monsters

Should Be

Mostly

Fun and

Games

Be one of more than 16 million

alter-egos that your computer can

generate. Walk into a labyrinth

filled with traps, treasures and

monsters. There you'll test your

strength, constitution, dexterity,

intelligence . . . against thou

sands of monsters in over 200

cavernsand chambers—growing

in wealth, power and experience as you progress

through the four levels of the dungeon.

Your character will do whatever you want him to do.

Do battle—in real time—with the likes of giant ants,

ghouls, zombies... Explore the various levels of the

maze and discover the great treasures within.

The Game Manufacturer's Association named The

Temple of Apshai the computer game of the year.

The Temple is the very first computer game—ever to

win the Hobby Industry award for excellence. There

can be only one reason for that: it's a great game.

So what will you think of The Temple of Apshai now?

[Now that it's even better than ever. With better

graphics—animated movement—and completely

new sound effects that make your computer come

alive and make The Temple even more fun*

TheTemplehasa superbly illustrated

56-page Book of Lore, and your

local dealer has it for the ATARI,* *

TRS-80,** APPLE,** and IBM**

computers.

"If you already have The Temple of Apshai, you

can enjoy these great improvements. Just

send us your original cassette or disk

together with your check for $5.00 and

we'll send you the brand new version—

with better-than-ever graphics and sound.

**ATARI, TRS-80, APPLE and IBM

are trademarks of Atari, Inc., Tandy

Corp.. Apple Computer, Inc., and IBM,

respectively.

P1981, AUTOMATED SIMULATIONS,

INC., P.O. Box 4247. Mountain View,

Ca., 94040.

Slaying 
Monsters 
Should Be 
Mostly 
Fun and 
Games 

Be one of more than 16 million 

alter-egos that your computer can 
generate. Walk into a labyrinth 
filled with traps, treasures and 
monsters. There you'll test your 
strength, constitution, dexterity, 

intelligence ... against thou

sands of monsters in over 200 
caverns and chambers-growing 

in wealth, power and experience as you progress 
through the four levels of the dungeon. 

Your character will do whatever you want him to do. 

Do battle-in real time-with the likes of giant ants, 
ghouls, zombies ... Explore the various levels of the 

maze and discover the great treasures within. 

The Game Manufacturer's Association named The 

Temple of Apshai the computer game of the year. 

The Temple is the very first computer game-ever to 

win the Hobby Industry award for excellence. There 
can be only one reason for that: it's a great game. 

So what will you think ofThe Temple of Apshai now? 
Now that it's even better than ever. With better 

graphics-an imated movement-and completely 

new sound effects that make your computer come 
alive and make The Temple even more fun.' 

The Temple hasa superbly illustrated 

56-page Book of Lore, and your 

local dealer has it for the ATARI;' * 
TRS-80 ;" APPLE," and IBM " 

computers. 

'I f you already have The Temple of Apshai. you 
can enjoy these great improvements. Just 

send us your original cassette or disk 
together with your check ror $5.00 and 

we'll send you the brand new version
with better-than·ever graphics and sound. 
"ATARI, TRS·80, APPLE and IBM 
are tradema rks of Atari , Inc., Tandy 

Corp. , Apple Computer. Inc" and IBM, 
respectively. 
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NEECO

WHY BUY FROM THE

Service... Support.

Software...

MULTI-CLUSTER
For Commodore Systems allows 3

CPU's (Expandable to 8i to access a

single Commodore Disk

MUITI-CLUSTERI3 CPU'S) $ 995
Each Additional CPU (up to 81 .. $ 250

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

MX-100 $ 945
MX-70 $459
INTERFACE CARDS

8141 (RS-232) $ 75

8150 (2K Buffered RS-232) S 150

8161 (IEEE 488) $ 55

8131 (Apple Card) $ 85

8230 (Apple Card) - S 25

8220 (TRS-80 Cable) $ 35

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

Tractor Option : $ 250

commodore

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

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

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

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

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

8050 Dual Disk (1 Meg Storage) $1795
4040 Dual Disk (343K Storage) $1295

8010 IEEE Modem $ 280

C2N Cassette Drive $ 75

CBM - IEEE Interface Cable $ 40
IEEE ■ IEEE Interface Cable $ 50
VIC 20 Home/Personal Computer $ 295

CALL NEECO

FOR ANY OF YOUR
COMMODORE COMPUTER NEEDS

NEC SPINWRITER PRINTERS
5530 (Parallel) $3055

5510 (Serial) $3055

5520 (KSR-Serial) $3415

Tractor Option $ 225

APPLE
16K APPLE II* $1330

32K APPLE II* $1430

48K APPLE II* $1530

APPLE DISK W/3.3 0OS .$ 650

APPLE DRIVE Only $ 490

APPLE III 128K-In Stock!
w/Monitor*

Info Analystpak $4740

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

Video 300 12* Green $ 249
Color 113" Low Res $449

Color IM3" High Res $999

64K Superbrain

(360 Disk Storage), CP/M™... $3495

64K QD Superbrain

(700K Disk Storage), CP/M™.. S3995

"CP/M is a registered trademark of Digital Research

ATARI COMPUTERS
Atari 400 (16K RAM) $ 399

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

Atari 410 RECORDER $ 89.95

Atari 810 DISK DRIVE $ 599.95

=2 NEECO carries all available ATARI Software and Peripherals.

PROFESSIONAL

SOFTWARE
WordPro 1 8K $ 29,95

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

WordPro 3+ $ 295

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

WordPro 4* $ 450

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

WE WILL MATCH SOME ADVERTISEO PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITIONS.

NEECO

679 HIGHLAND AVE.

NEEDHAM. MA 02194

(617)449-1760
Telex: 951021

MON-FRI 9:00 -5:00

MasierChargo and VISA Accepted

EPSON PRINTERS 

WHY BUY FROM THE BEST? 
Service ... Su pport. .. 

Software . .. 

(K commodore 
16K B (161< RAM-4O Column)- lim. Dty ....... . ...... . .... .. .. ... . .... S 995 
32K B (32K RAM-4O Clm.)· lim. Oty ............... .. . .. . . .. ... .. . .... 51 295 
4016 (161< RAM 4.0 Basic-40 Clm.) .............. .... .. . ... .. .. ....... 5 995 
4032 (32K RAM 4.0 Basic-40 Clm.) ........... . . .. ........ .. ........ . . $1295 
6032 (32K RAM 4.0 Ba sic-OO Clm.) .. .... .. ...... . ... .. .... . .......... $1495 
6OSO Dual Disk (I Meg Storage) ......... . . .. .. . ... .. .... ........... $1795 
4040 Dual Disk (343K Storage) .................. .... .. . .. .. ... .. .... $1295 
6010 IEEE Modem ....................... .. ............. .. ....... . 5 260 
C2N cassette Drive . .... ,., ..... . . . • ..•.. • ... . . . • , .•... . ..•... . .. S 75 
CBM • IEEE Intertace Cable .......... .. ............. . ........... . .. $ 40 
IEEE · IEEE Intertace Cable .... .. .. .. .... .. .... .. . .. ... .. ... . .... ... $ SO 
VIC 20 Home/Personal Computer . .. ..... .. ... . . .. ... . ........ . . . .. " S 295 

CALL NEECO 
FOR ANY OF YOUR 

COMMODORE COMPUTER NEEDS 

NEC SPINWRITER PRINTERS 
5530 (Parallel) ................................ . . . ......... S3055 
5510 (Serial) ....... .. ...... . ... .. ..... .. .................. S3055 
5520 (KSR-Serial) ..... .. ....................... .. ........... 53415 MX-60 PRI NTER ......... . ....... . ......... .. ..... . ... $ 645 
Traclor Option .. ......................... , . . . .. . . • . . • . ..... S 225 MX-60 FT ..................... ... .. . .. . .. ........... $ 745 

MX-loo .................. .. ... .. ... .. .... . ...... ... 5 945 
MX·70 .......... . ......... .. ... .................... $ 459 
INTERFACE CARDS 
81 41 (R5-232) ........................ .. ... .... .... . .. 5 75 
81 SO (2K Butlered RS·232) ................... .. .. . . .. ... $ ISO 
8161 (IEEE 488) .. . ........................ .. . .... . .. . $ 55 
8131 (Apple Card) . ......... .. .. . ....... . ...... . .. .... $ 85 
8230 (Apple Card) . ........................ . .. .. ... . ... $ 25 
8220 (TRS-60 Cable) ... .. . . ............... .... .. . . ..... $ 35 

DIABLO 830 PRINTER 
DIABLO 630 · Serial · RS·232 .. .. ........................ . $2710 
Tractor Option ........................... ~ ....... . . . $ 250 

AM.QU MONITORS 
Video 100 12'" B+W .. ...... $ 179 
Video 300 12'" Green . , ..... $ 249 
Color r 13- low Res . ...... S 449 
Color 1113' High Res ..•... $ 999 

INTERTEC COMPUTERS 
64K Superbrain 

(360 Disk Storage). CP/MTlI 
• •• $3495 

64K 00 Superbrain 
(7ooK Disk Storage). CP IM ~ .. S3995 

·CP /M is a reg istered trademark of Digital Research . 

AYARI COMPUTERS 
Atari 400 (16K RAM) .. .. .. . ... ..... . .. ..... S 399 
Atari BOO (32K RAM) · good thru 8131 .. .. . ... .. 51060 
Atari 410 RECORDER .. . ..... . .. ... . . .. ..... 5 89.95 
Atari 810 DISK DRIVE ........ . . .......... . .. 5 599.95 

NEECO carries all available AlARI Software and Peripheral s. 

APPLE 
16K APPLE II' .... .. .. $1330 
32K APPLE II' .... .... $1430 
48K APPLE II' ........ $1530 
APPLE DISK w13.3 ODS. $ 6SO 
APPLE DRIVE Onl y ... .. $ 490 
APPLE III 128K - In Stockl 
w/Monilor + 

Info Analystpak , . ... S4740 

PROFESSIONAL 
SOFTWARE 

Word Pro 1 8K .. ... ....... $ 29.95 
WordPro 3(40 Clm.)16K .... $ 199.95 
Word Pro 3+ .. , , . . ........ S 295 
WordPro 4 (80 Clm.)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 SOME ADVERTISED PRICES ON CERTAIN PRODUCTS LISTED UNDER SIMILAR "IN STOCK" CONDITION~. 

NEECO 
679 HIGHLAND AVE. 
NEEDHAM. MA 02194 

(617) 449-1760 
Telex: 951021 

MON· FRI 9:00 • 5:00 .1 -..r,;;. 
MasterCharge and VISA Accepted 



INTRODUCES THE

CBM VIC-20

COMPUTER!

Commodore

breaks the

computer

price barrier —

$299.95
«=d

CBM VIC-20

PERSONAL

COMPUTER

VIC-20 SPECIFICATIONS

• 8 colors - built in

• sound generation - built in

• programmable function keys

• 5K memory expandable to 32K

• standard PETBASIC in ROM

• full-size typewriter keyboard

• graphics character set

• plug-in program/memory cartridges

p low-priced peripherals

• joystick/paddles/lightpen

• self-teaching materials

• WORKS WITH ANY HOME TELEVISION

$74.95

C2N

TAPE CASSETTE!
DRIVE

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

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

NEECO WILL MATCH ANY ADVERTISED PRICE ON CBM EQUIPMENT

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

679 HIGHLAND AVE. Telex: 951021

NEEDHAM. MA 02194

MON-FRI 9:00-5:00

MasterCard and VISA Accepted

NEECO 

INTRODUCES THE 
CBM VIC-20 
COMPUTER! 

~Commodore 
breaks the 

computer 
price barrier-

$299.95 
(:: commOdOI'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/paddles/lightpen 
• self-teaching materials * WORKS WITH ANY HOME TELEVISION 

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

CBM VIC-20 
PERSONAL 
COMPUTER 

C2N 
TAPE CASSETTE 

DRIVE 

As the CBM VIC-20 Is a snew· product . prices and specifications are subject to change w/o nOllce. 

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

(617) 449-1760 MON.FRI9:00.5:00 
679 HIGHLAND AVE. Telex: 951021 

~N~~~~~~~~iiiiiiiiiiiiiiiiiiiiiM~a.terCard and VISA Accepted 
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Step II. Definition

Program creation (Step I) was an exercise for

the imagination, but program definition (Step II)

is concerned with reality. Program definition will

define exactly what the program will do — again, not

how but what. Step II considers that there are real

limitations in the abilities of computers and human

beings. Program definition will convert the desired

effects of the program creation into real and pos

sible objectives. Programming, like a trip in a car,

requires that you know where you are going first,

then you can figure out how to get there. Occasion

ally, an improvement will arise during the later

stages of the programming effort, and such changes

should be incorporated into the program. This

should, however, be an exception rather than a rule.

Example 2 shows the program definition of

the High/Low Computer Game. Note that the

number that the computer "thinks" has been limited

to an integer (whole number) between 1 and 100.

Also note that specific responses by the computer

have replaced the general statements found in the

program creation.

Example 2- Program Definition of the High/Low

Computer Game

Objectives:

1. The program will 'think' of an integer between 1

and 100.

2. The program will display: "I am thinking of a

number between 1 and 100." "Can you guess the

number?" "Please enter your guess."

3. The user enters his guess on the keyboard.

4. If the guess is:

a. Correct — the program will display: "Correct!"

The program will return to the beginning,

and will "think" of another integer....

b. Too Low — the program will display: "Too

Low!" "Please try again." The program will

return to "Please enter your guess."...

c. Too High - the program will display: "Too

High!" Please try again." The program will

return to "Please enter your guess"...

5. /; and c will continue, guiding the user to the

correct value, until the correct value is entered.

Then a will display "Correct!," and repeat the

program.

Step III. Solution

Thus far we have determined the "whats" of

the program. Now we can develop the "hows." The

objectives of the program definition (Step II) are

actually a series of problems, and we must develop

a series of solutions - a set of algorithms (a method,

or sequence of operations) that will satisfy the

objectives in Step II. We must also develop a "struc

ture" for the program. We must look at the objec

tives in Step II and ask ourselves: "What needs to

be done first?," "How do we solve this?," "What

needs to be done second?," etc.... Then we must

ask ourselves: "How do we flow from the first item

to the second and to the third?1,, etc....

I prefer the use of a flowchart for this step

(see Example 3). Each box contains an operation or

a group of related operations; the arrows indicate

the flow from one operation to the next. The dia

mond shaped boxes are "decision making" or

"test" operations. Don't go overboard when flow

charting—you may end up with a beautiful but

useless piece of computer dogma. A flowchart is

for human beings, not machines. Thus, it should

be written in drab old English, not a computer

language, for two reasons 1) a flowchart should be

adaptable to any machine, and to almost any lan

guage; 2) it is very easy to get lost in a computer

language. A good flowchart written in English can

help you out of the woods, when you are debugging

a program. If the flowchart is wTitten in a computer

language, you have two collections of gibberish.

Example 3. Program Solution in flowchart format for
the High/Low Computer Game.

( START J

GENERATE A RANDOM INTEGER

GREATER THAN 0. BUT LESS THAN

101. ASSIGN TO VARIABLE -A".

DISPLAY: '■! AM THINKING OF A

NUMBER BETWEEN 1 AND 100. CAN

YOU GUESS THE NUMBER?"

DISPLAY: "PLEASE ENTER YOUR

GUESS."

USER ENTERS NUMBER. ASSIGN TO

VARIABLE'S".

DISPLAY:

"TOO LOW!

PLEASE

TRY AGAIN."

DISPLAY; "TOO HIGH!

PLEASE TRY AGAIN."
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Step II. Definition 
Program creation (Step I) was an exercise for 

the imagination, but program definition (Step II) 
is concerned with reality. Program definition will 
define exactly what the program will do - again , not 
how but what. Step II considers that there are real 
limitations in the abi lities of computers and human 
beings. Program definition will convert the desired 
effects of the program creation into real and pos
sible objectives. Programming, like a trip in a car, 
requires that you know where you are going first, 
then you can figure out how to get there. Occasion
ally, an improvement will arise during the later 
stages of the programming effort, and such changes 
should be incorporated into the program. This 
should, however, be an exception rather than a rule. 

Example 2 shows the program definition of 
the High/Low Computer Game. Note that the 
number that the computer "thinks" has been limited 
to an integer (whole number) between 1 and 100. 
Also note that specific responses by the computer 
have replaced the general statements found in the 
program creation. 

Example 2. Program Definition of the High/Low 
Computer Game 

Objectives: 
1. The program wi ll 'think' of an integer between I 
and 100. 
2. The program wi ll display: "I am thinking of a 
number between I and 100." "Can you guess the 
number?" "Please enter your guess." 

3. The user enters his guess on the keyboard. 
4. If the guess is: 

a. Correct - the program will display: "Correct!" 
The program will return LO the beginning, 
and wi ll "think" of another integer. .. . 

b. Too Low - the program wi ll d isplay: ''Too 
Low!" "Please try again." The program will 
return to "Please enter your guess." ... 

c. Too High - the program wi ll display: "Too 
High!" Please try again ." The program will 
return LO "Please enter your guess" ... 

5. band c will continue, gu iding the user to the 
correct value , until the correCl value is entered. 
Then a will display "Correct! ," and repeat the 
program. 

Step II I. Solution 
Thus far we have determined the "whats" of 

the program. Now we can develop the "hows." The 
objectives of the program definition (Step II) are 
actually a series of problems, and we must develop 
a series of solutions - a set of algorithms (a method, 
or sequence of operations) that will satisfy the 
objectives in Step II. We must also develop a "struc· 

ture" for the program. We must look at the objec
tives in Step II and ask ourselves: "What needs to 
be done first? ," "How do we solve this? ," "What 
needs to be done second'," etc .. .. Then we must 
ask ourselves: "How do we flowfrom the first item 
to the second and to the third?'" etc .... 

I prefer the use of a flowchart for this step 
(see Example 3). Each box contains an operation or 
a group of related operations; the arrows indicate 
the flow from one operation to the next. T he dia
mond shaped boxes are "decision making" or 
"test" operations. Don't go overboard when flow
charting - you may end up with a beautiful but 
useless piece of computer dogma. A flowchart is 
for human beings, not machines. T hus, it should 
be written in drab old English, not a computer 
language, for two reasons 1) a flowchart should be 
adaptable to any machine, and to almost any lan
guage; 2) it is very easy to get lost in a computer 
language. A good flowchart written in English can 
help you out of the woods, when you are debugging 
a program. If the flowchart is written in a computer 
language, you have two collections of gibberish. 

Example 3. Program Solution in flowcbart format for 
the H.gh/Low Computer Game. 

NO 
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When you have completed your flowchart,

you should pretend that you are a computer and

"run" through your chart. Just follow the arrows!

At decision-making operations (diamond shaped

boxes), be sure to execute all of the possible condi

tions. Your flowchart "run" should satisfy the

objectives determined in Step II. Look for illogical

flow, or behavior that was not intended. Look for

Don't be afraid fo make

mistakes. If you are lucky you

will make lots of them, and

each one will burn a lesson

into your memory.

redundant operations that can be eliminated or

combined into a subroutine. A flowchart is really a

logic map. If your logic is correct, your flowchart

"run" will accomplish the objectives stated in the

program definition (Step II). If you find any errors,

they should be corrected before proceeding.

In Example 3, we have a flowchart for the

High/Low Computer Game. Note the use of

English, and the use of yes/no to mark the flow of

the conditions at the decision-making boxes. Try a

flowchart "run"; you will find that all of the pro

gram objectives have been satisfied, and the logic is

in order.

One last comment: if you don't like them,

don't use them. You can outline the operations or

implement some kind of numerical scheme. What

is needed is a guide showing the algorithms and the

logic flow. Flowcharting is one method, but not the

only method, or necessarily the best method. The

best method is whatever you find most convenient.

Step IV. Translation

We are at the step in which most beginners

want to start coding the program into the resident

language of the machine. Don't fire up your com

puterjust yet, we will still be working with a pencil

and paper. There are a number of reasons to write

your program on paper, then code it into the ma

chine. Primarily, it is easier to work with paper

than a 25 or 16 line "window" provided by the

screen format. Also, you learn by your mistakes; a

written listing will record the mistake, and you can

enter the correction on the listing. This way you

will always have the error and the correction for

future reference. Don't be afraid to make mistakes.

If you are lucky you will make lots of them, and

each one will burn a lesson into your memory.

Program translation is simply the process of

converting the algorithms of the program solution

(Step III) into the computer language used by your

machine. If you did a good job in Step III, this step

should be fairly straightforward. Naturally, you

will have to be careful about the syntax (grammar

of the language) and the rules for the machine to

be used. Your flowchart or other solution medium

should guide you from the beginning to the end of

the program. When writing a listing, it is good

practice to allow plenty of space in between each

line for corrections or additional lines. Also, if you

are not sure that a certain operation will work, test

it on your computer. Whip up a "mini-program"

that will use the operation in the same manner as

desired in the listing. Test mini-programs can save

you a lot of debugging (removal of errors) later on.

When your listing is completed, again, pretend

that you are a computer and execute a listing "run."

Look for bad syntax, illogical operation, incorrect

flow, and redundant steps. Your listing should

comply with the objectives of Step II, and the flow

in Step III.

Example 4 is the program translation of the

High/Low Computer Game written in BASIC. The

program is written for simplicity and clarity, rather

than efficiency and design elegance. Note the

frequent use of REM (remarks) statements. REM

statements appear only in the listing, not during

the execution of the program. They make a pro

gram easier to read and follow and, as such, should

be used generously throughout the listing. REM

statements do, however, consume memory space

and increase program execution time. Thus, in

Example 4. Program Translation for the High/Low

Computer Game.

Note: See if you can find the two bugs inserted

into the program. (Program is written for a

Commodore PET.)

10 PRINT "HIGH/LOW COMPUTER GAME."

20 LETA=INT(100*RND(l)+l)

30 REM'A'IS THE NUMBER THAT THE

COMPUTER IS THINKING.

40 PRINT "I AM THINKING OF A NUMBER

BETWEEN 1 AND 100. CAN YOU GUESS THE

NUMBER?"

50 PRINT "PLEASE ENTER YOUR GUESS."

60 INPUT B

70 REM 'B' IS THE USER'S GUESS.

80 IF A = B THEN GOTO 140

90 REM TEST FOR CORRECT GUESS

100 IF A>B THEN GOTO 160

110 REM TEST FOR LOW GUESS

120 PRINT "TOO HIGH! PLEASE TRY AGAIN."

130 GOTO 20

140 PRINT "CORRECT!"

150 GOTO 20

160 PRINT "TOO LOW! PLEASE TRY AGAIN."

170 GOTO 20
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When you have completed your flowcha rt, 
you should pretend that you are a computer and 
"run" through your chart. Just follow the arrows! 
At decisio n-making operations (diamond shaped 
boxes), be sure to execute all of the possible condi
tions. Your flowchart "run" should satisfy the 
objectives determined in Step II. Look for illogical 
flow , or behavior that was not intended . Look for 

Don't be afraid to make 
mistakes. If you are lucky you 

will make lots of them, and 
each one will burn a lesson 

into your memory. 

redundant operations that can be eliminated or 
combined into a subroutine. A flowchart is really a 
logic map. If your logic is correct, your flowchart 
"run" will accomplish the objectives stated in the 
program definition (Step II ). If you find any errors, 
they should be corrected before proceeding. 

In Example 3, we have a flowchart for the 
High/Low Computer Game. Note the use of 
English , and the use of yes/no to mark the flow of 
the conditions at the decision-making boxes. Try a 
flowchart "run"; you will find that all o f the pro
gram objectives have been satisfied , and the logic is 
in orde r. 

O ne last comment: if you don't like them, 
don't use them. You can o utline the ope rations or 
implement some kind of numerical scheme. What 
is needed is a guide showing the algorithms and the 
logic flow. Flowcharting is one method , but not the 
onl y method , or necessa ril y the best method . The 
best method is whateve r you find most convenient. 
Step IV. Tmnslation 

We are at the step in which most beginners 
wa nt to sta rt coding the program into the res ident 
language of the machine. Do n't fire up your com
puter just yet, we will still be working with a pencil 
and pape r. T here are a number of reasons to write 
your program on paper, then code it into the ma
chine. Primarily, it is easier to work with paper 
than a 25 or 16 line "window" provided by the 
screen format. Also, you lea rn by your mistakes ; a 
written listing will record the mistake, and you can 
enter the correction on the listing. This way you 
will always have the erro r and the correction for 
future re fe rence. Don't be a fraid to make mistakes. 
If you a re lucky you will make lots o f them, and 
each o ne will burn a lesson into your memory. 

Program translation is simply the process of 

converting the algorithms of the program solution 
(Step [II ) into the computer language used by your 
machine. I f you did a good job in Step Ill , this step 
should be fairly straightfo rward. Naturally, you 
will have to be care ful about the syntax (grammar 
o f the language) and the rules for the machine to 
be used . Your flowchart or other solution medium 
should guide you from the beginning to the end of 
the program. When writing a listing, it is good 
practice to allow plenty of space in between each 
line for corrections or additional lines . Also, if you 
are not sure that a certain operation will work, test 
it on your computer. Whip up a "mini-program" 
that will use the operation in the same manner as 
desired in the listing. Test mini-programs can save 
you a lot of debugging (removal of errors) later on. 
When your listing is completed , again , pretend 
that you are a computer and execu te a listing "run ." 
Look for bad syntax , illogical ope ration , incorrect 
flow, and redundant steps. Your listing should 
compl y with the objecti ves of Step II , and the flow 
in Step Ill. 

Example 4 is the p rogram translation of the 
High/Low Compute r Game wri tten in BASIC. The 
program is wri tte n fo r simplicity and cla rity, rather 
than efficiency and design elegance. Note the 
frequent use of REM (remarks) statements. REM 
state ments appear only in the listing, not during 
the execution of the program. They make a pro
gram easier to read and follow and , as such, should 
be used generously throughout the listing. REM 
statements do, however , consume memory space 
and increase program execution time. Thus, in 

Example 4. Program Translation for the High/Low 
Computer Game. 

Note: See if you can find the two bugs inserted 
into the program. (Program is written for a 
Commodore PET.) 

10 PRINT "HIGH/LOW COMPUTER GAME." 
20 LETA=INT(IOO*RND(I) +I ) 
30 REM 'A' IS THE NUMBER THAT THE 

COMPUTER IS THINKING. 
40 PRINT " I AM THINKING OF A NUMBER 

BETWEEN I AND 100. CAN YOU GUESS THE 
NUMBER?" 

50 PRINT " PLEASE ENTER YOUR GUESS." 
60 INPUTB 
70 REM 'B' IS THE USER'S GUESS. 
80 IF A=B THEN GOTO 140 
90 REM TEST FOR CORRECT GUESS 

100 IF A> B THEN GOTO 160 
110 REM TEST FOR LOW GUESS 
120 PRINT "TOO HIGH! PLEASE TRY AGAIN." 
130 GOTO 20 
140 PRINT "CORRECT!" 
150 GOT020 
160 PRINT "TOO LOW! PLEASE TRY AGAIN." 
170 GOT020 
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programs where memory space or execution speed

is critical, they should be avoided. Another point:

the line numbers increase in increments of 10 (10,

20, 30...). This allows additional lines to be added

in between the existing lines without having to

renumber the remainder of the program.

Two bugs have been intentionally inserted

into the listing in Example 4. Perform a listing run,

and see if you can find the bugs. Hint: use the

flowchart in Example 3.

Step V. Entering and Debugging

Plug in your computer and fire it up. When

you are satisfied with your listing, type it into your

machine's memory. I like to debug as I go, so about

every 20 lines or so, I run the program. This will

point out any syntax errors, and may indicate a

logic error. It can save you a lot of debugging later

by pointing out a mistake before it becomes com

pounded by additional future operations. Caution!

Before you run a partial program, be sure that you

do not have any functions that will cause the com

puter to crash (loss of control of the computer

usually caused by the processor getting caught in

an endless loop). Machine language is very suscept

ible to crashing and must be properly terminated

before executing. If you have to shut down and

power up again to recover control, you will lose

your program! Therefore, get the program into

mass storage (tape or disk) often — about every 20

lines. If you then have a crash or a power failure,

you will lose only a small portion of the program

and not the entire effort. Remember, Random

Access Memory is volatile — the contents (your

program) vanish if the power is interrupted.

You have completed typing in your program,

you are anxious to run it. You type in RUN and

press return and then ... If you are lucky you will

have a program rich in bugs. Lucky? Solving a

tough bug is very educational, and the lessons

taught by mistakes are longer lived than when

everything goes smooth. Bugs are to programmers

what storms are to sailors: you learn from them.

There are two general categories of bugs. The

first is a syntax bug. You have violated a rule of the

language or the specific machine. The program

comes to a screeching halt and an error message is

usually displayed. Quite simply, the machine does

not understand what you have instructed it to do.

Syntax bugs are usually easy to find and correct.

The second is a program logic bug. The pro

gram usually does not stop, nor are there any error

messages. Rather, the program does unexpected

things. The machine is content (that is, the syntax

of the program is correct) with your instructions

and merrily continues the execution no matter

how weird things may get. But your instructions

are not telling the computer to do what you want it

to do. The problem may only be in your listing, or

it may be both in the listing and the flowchart. A

review of both items may point to the bug. Program

logic bugs can be difficult to find and correct.

Because syntax bugs vary and are usually easy

to locate, we will concentrate on how to find pro

gram logic bugs. The first thing to do is determine

how the actual operation differs from the desired

operation. Observe the screen carefully and watch

for peculiar behavior. Now you have to find the

location of the bug. I f needed, insert diagnostic

stop commands into the program, so that you can

check out how far the program proceeds before

malfunctioning. Take a look at the variables by

inserting print commands. When you have the

general area of the bug's location, then look for

simple but subtle errors in the listing: failure to

RETURN from a subroutine, nested FOR/NEXT

statements using the same variable name, confused

variable names, GOTO's going to the wrong place,

IF/THEN statements blocking steps that must be

done regardless. Most program logic errors result

from very simple one-step errors. At times, it is

hard to believe that a simple error can have such

drastic results. Watch out for nested subroutines

(one subroutine calling a second subroutine which

in turn calls up a third ..., etc). They can multiply a

bug immensely. If you still can't find the bug, make

sure that the functions employed do what you

think they do. Look at calculations. Did you consider

the proper order of evaluation (e.g., 6*2 + 3 = 15,

not 30)? Sometimes you may have to insert or

delete steps just to see what happens. You may

have to employ test mini-programs. Some bugs

may show up only once in a while. You then have

to isolate those conditions which cause it. One

thing is certain, after you have solved a few tough

bugs, you will know more about programming

than the person, who by chance, gets things right

the first time.

If you enter the program in Example 4 into

your machine as it appears, you will find that you

seldom will be able to guess the correct number.

Your chances will always be 1 in 100. Also, the

game will be very confusing: as you key in on what

seems to be the correct guess, you will get conflicting

results (e.g., 63 TOO LOW, 64 TOO HIGH).

Comparison of the listing to the flowchart will

identify the bugs. In the flowchart, the program

returns to PLEASE ENTER YOUR GUESS after

an incorrect guess has been processed. In the listing,

the program returns to the beginning of the pro

gram and generates a new number. Thus, after

each guess, the computer is thinking of a different

number, but the user is trying to guess the original

number. Thus, the user will very seldom guess
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programs where memory space or execution speed 
is critical, they should be avoided. Another point: 
the line numbers increase in increments of 10 ( 10, 
20,30 ... ). T his a llows additional lines to be added 
in between the existing lines without having to 
renumber the remainder of the program. 

T wo bugs have been intentionall y inserted 
into the listing in Example 4 . Perform a listing run , 
and see if you can find the bugs. Hint: use the 
flowchart in Example 3. 

Step V. Entering and Debugging 
Plug in your computer and fire it up . When 

you are satisfied with your listing, type it into your 
machine's memory. Ilike to debug as I go, so about 
every 20 lines or so, I run the program. T his will 
point out any syntax errors, and may indicate a 
logic error. It can save you a lot of debugging later 
by pointing out a mistake before it becomes com
pounded by additional fu ture operations. Caution! 
Before you run a partial program, be sure that you 
do not have any functions that will cause the com
puter to crash (loss o f control of the compl;ter 
usually caused by the processor getting caught in 
an endless'loop). Machine language is ve ry suscept
ible to crashing and must be properly terminated 
before executing, I f you have to shut down and 
power up again to recover control, you will lose 
your p rogram! T herefore, get the program into 
mass storage (tape or disk) often - about every 20 
lines. I f you then have a crash or a power failure, 
you will lose only a small portion of the program 
and not the entire effort, Remember , Random 
Access Memory is volatile - the contents (your 
program) vanish if the power is interrupted . 

You have completed typing in your program, 
you are anxious to run it. You type in RUN and 
press return and then ... If you are lucky you will 
have a program rich in bugs. Lucky? Solving a 
tough bug is very educational , and the lessons 
taught by mistakes are longer lived than when 
ever ything goes smooth . Bugs are to programmers 
what storms are to sailors: you learn from them. 

T he re are two general categories of bugs. The 
first is a syntax bug. You have violated a rule of the 
language or the specific machine. The p rogram 
comes to a screeching halt and an er ror message is 
usually displayed , Quite simpl y, the machine does 
not understand what you have instructed it to do . 
Syntax bugs are usuall y easy to find and correct. 

T he second is a program logic bug. The pro
gram usuall y does not stop, nor are there any error 
messages. Rather, the program does unexpected 
things. T he machine is content (that is, the syntax 
of the program is correct) with your instructions 
and merrily continues the execution no matter 
how weird things may get. But your instructions 

a re not telling the computer to do what you want it 
to do. The problem may only be in your listing, or 
it may be both in the listing and the flowchart. A 
review of both items may point to the bug, Program 
logic bugs can be di ffi cult to fipd and correct. 

Because syntax bugs vary arid are usually easy 
to locate, we will concentrate on how to find pro
gram logic bugs . T he fi rst thing to do is determine 
how the actual operation differs fro m the desired 
ope ration. Observe the screen ca refull y and watch 
for peculiar behavior. Now you have to fi nd the 
location of the bug. I f needed , insert diagnostic 
stop commands into the program, so that you can 
check out how far the program proceeds before 
malfunctioning. Take a look at the va riables by 
inserting print commands. When you have the 
general area of the bug's location , then look for 
simple but subtle errors in the listing: fa ilu re to 
RET URN from a subroutine, nested FOR/NEXT 
statements using the same variable name, confused 
va riable names, GOTO's going to the wrong place , 
IFITH EN statements blocking ste ps that must be 
done regardless. Most p rogram logic errors result 
from very simple one-step errors. At times, it is 
hard to believe that a simple error can have such 
drastic results. Watch out for nested subroutines 
(one subroutine calling a second subroutine which 
in turn calls up a third ... , etc). They can multiply a 
bug immensely. I f yo u still can't find the bug, make 
sure that the functions employed do what you 
think they do. Look at calculations. Did you consider 
the proper order of evaluation (e.g., 6*2 + 3 = 15, 
not 3D)? Sometimes you may have to inse rt or 
delete steps just to see what happens. You may 
have to employ test mini-programs. Some bugs 
may show up only once in a while. You then have 
to isolate those conditions which cause it. O ne 
thing is certain , a fte r you have solved a few tough 
bugs, you will know mo re about programming 
than the person, who by chance, gets things right 
the first time. 

If you ente r the p rogram in Example 4 into 
your machine as it appea rs, you will find that you 
seldom will be able to guess the correct number . 
Your chances will always be I in 100, Also, the 
game will be ve ry confusing: as you key in on what 
seems to be the correct guess, you will get conflicting 
results (e.g., 63 TOO LOW, 64 T O O HIG H). 
Com parison of the listing to the flowchart will 
identi fy the bugs. In the flowchart, the program 
returns to PLEASE ENTER YOU R GUESS after 
an incorrect guess has been processed. In the listing, 
the program returns to the beginning of the pro
gram and gene rates a new number. T hus, a fter 
each guess, the compute r is thinking of a different 
number, but the user is trying to guess the original 
number. T hus, the use r will ver y seldom guess 



Time: June, _

Place: North Atlantic.

German Wolf Packs have been driven

from their hunting grounds by Allied

escort vessels and massive air attacks. But
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correctly. The flowchart is correct, the listing is

wrong. Lines 130 and 170 should read:

130 GOTO 50

170 GOTO 50

If you observed the program behavior during

execution (bugs still present), you would note that

the machine would display "I AM THINKING OF

A NUMBER BETWEEN 1 AND 100. CAN YOU

GUESS THE NUMBER?" after each incorrect

guess. This is a clue that something is wrong. In

serting the following diagnostic step would clearly

show that a new number was being generated after

each guess.

75 PRINT "A = "A, "B = "B

This step would display the variables, and would

be removed after the bugs were corrected. Finding

the bugs would then, be a simple matter of deter

mining which steps are returning too far back in

the program. Diagnostic steps can be a very helpful

debugging aid, so be sure to look for places in your

listing in which they can be utilized.

You have debugged your program; it runs as

expected. Are you done? From an educational

standpoint, no! Look over your program, and try

to find areas that need improvement. Do you un

derstand your program, or did you modify certain

steps until, by chance, they worked? Experiment

with the program: try doing things another way,

insert bugs and observe their effects. Also, you

should write a review of the program in your note

book. (Do you keep a well organized notebook?)

Enter specific problems and your solutions. Note

your mistakes. Enter the bugs, how you found

them, and why they caused problems. If there is

something that you do not understand, enter that

in your notebook as well. When you find an expla

nation, include it in your notebook. Enter all of the

documentation that you generated during the

program development (i.e., Examples 1 through

4). Enter possible improvements. Your notebook

should be the best reference you own; keep it up to

date.

The Ultimate Computer Game

Obviously, the High/Low Computer Game is no

edge-of-your-seat thriller. In fact, it's pretty boring.

But, our intention was to learn programming, not

create an exciting game. As such, we should be

concerned with how "well-programmed" is the

game? As it appears in this article, not very; but I

chose brevity and simplicity over efficiency and

function. If you have been into computing for a

week, you are not going to write Lunar Lander,

but you may be able to handle the High/Low Com

puter Game.

The entire programming procedure may-

seem like a lot of work, especially for a simple

program. However, the most important point in

this article is that programming does not start at

the keyboard.

Programming is the ultimate computer game.

Like any game, it has rules: proper program devel

opment, syntax, and program logic. Also like a

game, you can win or lose: your program works, or

it doesn't. But programming goes beyond conven

tional games; it exercises the imagination. Without

imagination, there is nothing to program. With

imagination, there is no limit. For me, there is a

sense of achievement and fascination in converting

an imagined idea into reality through programming.

REFERENCES
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The idea of (he High/Low Computer Game is not original,

although the listing in Example 4 is my creation. I ran into this

program while attending school, I don't know who came up

with the idea originally, but I rather suspect it might be one of

Ada's (the Countess ofLovelace) creations. <Q
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correctly. The flowchart is correct, the listing is 
wrong. Lines 130 and 170 should read: 

130 GOT050 
170 GOTO 50 

If you observed the program behavior during 
execution (bugs still present) , you would note that 
the machine would display "I AM THINKING OF 
A NUMBER BETWEEN I AND 100. CAN YOU 
GUESS THE NUMBER?" after each incorrect 
guess . This is a clue that something is wrong. In
serting the following diagnostic step would clearly 
show that a new number was being generated after 
each guess. 

75 PRINT " A="A, " 8= " 8 

This step wou ld display the variables, and would 
be removed afte r the bugs were corrected. Finding 
the bugs wou ld then, be a simple matter o f deter
mining which steps are returning too far back in 
the program. Diagnostic steps can be a very helpful 
debugging aid, so be sure to look for places in your 
listing in which they can be utilized . 

You have debugged you r program; it runs as 
expected. Are you done? From an educational 
standpoint, no! Look over your program, and try 

·to find. areas that need improvement. Do you un
derstand your program, o r did you modify certain 
steps until , by chance, they worked? Experiment 
with the program: try doing th ings another way, 
insert bugs and observe their effects. Also, you 
should write a review of the program in your note
book. (Do you keep a well organized notebook?) 
Enter specific problems and your solutions. Note 
your mistakes. Ente r the bugs, how you found 
them, and why they caused problems. If there is 
something that you do not understand, enter that 
in your notebook as well . When you find an expla
nation , include it in your notebook. Enter all of the 
documentation that you generated during the 
program development (i.e., Examples I through 
4). Enter possible improvements. Your notebook 
should be the best reference you own; keep it up to 
date. 

The Ultimate Computer Game 
Obviously, the High/Low Computer Game is no 
edge-of-your-seat thri ller. In fact, it's pretty boring. 
But. our intentio n was to learn programming, not 
create an exciting game. As such, we should be 
concerned with how "well-p rogrammed" is the 
game? As it appears in this article, not very; but I 
chose brevity and simplicity over e fficiency and 
fu nction. If you have been in to computing for a 
week, you are not going to write Luna r Lander, 
but you may be able to handle the High/Low Com
puter Game. 

The entire programming procedure may 

seem like a lot of work, especially for a simple 
program. However, the most important point in 
this article is that programming does not start at 
the keyboard. 

Programming is the ultimate computer game. 
Like any game, it has rules: proper program devel
opment, syntax, and program logic. Also like a 
game, you can win or lose: your program works, or 
it doesn't. But programming goes beyond conven
tio nal games; it exer€ises the imagination. Without 
imagination , there is nothing to program. With 
imagination, there is no limit. For me, there is a 
sense of achievement and fascination in converting 
an imagined idea into reali ty through programming. 
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lations 0" The Well-Played Ga.llle," COMPUTE!, Vol. 3, 
No.7 Uul)', 1981), 12-16. 

The idea of the High/Low Computer Ga.me is not original, 
although the listing in Example 4 is In)' creation. I ran into this 
jJrogra,1Il while attending school, I don't knolU who came up 
with the idea originally, but I rather suspect it might be one of 
Ada's (the Counless of Lovelace) crealions. © 

MAI LI N G LI S T PROGRAM 

FC' R c ,::t t.,r·10 D ORE 

1 6 K o~ 32K - 40 o~ S 0 co ~~mn 

2 04e o~ 4e40 D~ _k D~~ v. 

~lr lt. u ,> t o 11 ;;;:;:::5 F I LES . SORT . SEARCH, 
PR l rH L I STS ArlO LABELS . 

P l.-L' S .... c . i .... ~' UI·rOERS TAIlOABL E GU I OEI 

ALSO AVA I LABLE - - B l EIL E HOCI(EV OAn E - - flO - -
OROER OA~l€ 01'1 TAPE OR O I SK 

p::=;....:::: EVA l.-LIAT:r O N S ER V:X CE 

1 4;;;:;:1 C A M ERON L~NE 
MERCED ~ CA 9~340 

TEL EPHOUE ' (20 9 ) :383-040:5 

WHEt! OROER IHG SPEC I "', ' EOlI I PMEHT 

m 
flexible disks 
Call Free (800) 235-4 137 for 
prices and information. Dealer 
inquiri es invi ted. C.O.D. and 
charge cards accepted. 
PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San LuIs ObiSIX>. CA 
9340 I. In Cal. call CICl 
(800) 592·5935 or r-. 

543·1037. 



ARTWORXJT'SA WHOLE
NEWWORLD OFSOFTWARE.

Scene from BETA FIGHTER during creation using the DRAWPIC graphics editor.

HODGE PODGE: by Marsha Meredith

(Atari and Apple)

NOW AVAILABLE FOR ATARI!!! This captivating

program is a marvelous learning device for children
from 18 months to 6 years. HODGE PODGE consists

of many cartoons, animation and songs which appear
when any key on the computer is depressed. A must

for any family containing young children.
PRICE $19.95 diskette

D PM EDITOR: by Dennis Zander (Alan, 16K)

Create your own fast action graphics game for the
Atari 400 or 800 using its player missile graphics fea

tures By using player data stored as strings, players can
be mowed or changed ((or animation) at machine lan
guage speed All this is done with siring variables
(PO$(Y)=SHIP4) This program is designed to permit
creation of up to 4 players on the screen, store them as

string data and then immediately try them out m the
demo game included in the program. Instructions for

use in your own game are included PM EDITOR was
used to create the animated characters m ARTWORX

RINGSOFTHE EMPIRE andENCOUNTERATQUESTAR IV.
PRICE J29.95cassette J33.95diskette

□ ROCKET RAIDERS t)y Richard Petersen (Atari 2dK)

Defend your asteroid base against pulsar bombs, roc
kets. lasers, and the dreaded "stealth saucer" as aliens

attemgt to penetrate your protective force field. Precise

target sighting allows you to fire at the enemy using mag
netic impulse missiles to help protect your colony and
its vital structures
PRICE J19.95cassette $23.95 diskette

□ FOREST FIRE!: by Richard Petersen (Atan.24K)

Using excellent color graphics, your Atari is turned in

to a fire scanner to help von direct operations to contain
a forest fire You must compensate for changes in wind,
weather and terrain Not protecting valuable property

can result in startling penalties. Life-like variables make
FOREST FIRE a very suspenseful and challenging simu
lation PRICE $16.95cassetle $20.95drskette

□ GIANT SLALOM: by Dennis Zander (Atari. 16K)
Bring the Winter Olympics toyour computer anytime of

the year! Use the joystick to guide your skier's path

down a giant slalom course consisting of open and
closed gates Choose from three levels of difficulty
Take practice runs or compete against from two to
eight additional skiers

PRICE $15.95cassetle$19.95diskette

□THE PREDICTOR by T homas Barker
(Apple. Atari. TRS 80. North Star andCP/M{M-BASIC)

This is a complete package that covers least squares
fitting of parameters for two or more variables THE
PREDICTOR can be used for oredicting sales and pro
cess behavior, trend analysis, model building and many
other uses calling for multilinear regression techniques
Each option in the program is prompted with simple
YES/NO commands making it very easy to use
PRICE S29.95 diskette

a PILOT: by Michael Piro (Atari, 16K)

Pilot your small airplane to a successful landing using
both joysticks to control throttle and attack angle PILOT
produces a true perspective rendition of the runway,
which is constantly changing Select from two levels of
pilot proficiency

PRICE tl6.95cassette $20.95diskette

a TEACHER'S PET: by Arthur Walsh (Atari. Apple.
TRS-80,PET, North Star and CPZM(MBASIC) systems)

This is an introduction to computers as well as a learn
ing tool for the young computenst (ages 37) The pro

gram provides counting practice, letter-word recognition
and three levels of math skills.

PRICE S 14.95cassette $18.95diskette

D MAIL LIST 3.0: (Atari, Apple and North Star)
The very popular MAIL LIST 2,2 has now been up

graded Version 3.0 offers enhanced editing capabilities
tocomolement the many other features which have made

this program so popular. MAIL LIST is unique in its
ability to store a maximum number of addresses on one
diskette (typically between 1200 and 2500 names!)
Entries can be retrieved by name, keyword(s) or by zip
codes. They can be written to a printer or to another
file for complete file management. The program pro
duces 1. 2 or 3-up address labels and will sort by zip
code (5 or 9 digits) or alphabetically (by last name). Files
are easily merged and MAIL LIST will even find and
delete duplicate entries! The address files created with
MAIL LIST are completely compatible with ARTWORX
FORM LETTER SYSTEM
PRICE $49.95diskette

O THE VAULTS OF ZURICH: by Fein and Greg Herhhy

(Atari.24K. PET]

Zurich isthe banking capital of the world. The rich and
powerful deposit their wealth in its famed impregnable
vaults But you, as a master thief, have dared to under
take the boldest heist o! the century. You will journey
down a maze of corridors and vaults, eluding the most
sophisticated security system in the world. Your goal is
to reach the Chairman's Chamber to steal the most trea
sured possession of all; THE OPEC OIL DEEDS1
PRICE $21.95 cassette $25.95 diskette

D BRIDGE 2.0 by Arthur Walsh (Atari (24K) Apple

TRS-80, PET. North Star and CP/M (MBASIC) systems)
Rated si by Creative Computing, BRIDGE 2 0 is the

only program that allows you to both bid for the contract

and play out the hand (on defense or offense!) Interest
ing hands may be replayed using the 'duplicate" bridge
feature. This is certainly an ideal way to finally learn to
play bridge or to get into a game when no other (human)
players are available

PRICE (17.95cassette $21.95diskette

□ ENCOUNTER AT QUESTAR IV: by Douglas McFarland
(Atari, 24K)

As helmsman of Rikar starship, you must defend
Questar Sector IV from the dreaded Zentarians. Using
yourplasma beam, hyperspace engines and wits to avoid

Zentanan mines and death phasers, you struggle to stay
alive This BASIC/Assembly level program has super

sound, full player missile graphics and real time action
PRICE $21.95 cassette $25.95 diskette

NEW PROGRAMS!

HAZARD RUN: by Dennis Zander (Atari, 16K)

The sheriff has spotted you and you must make the
treacherous run through Crooked Canyon past

Bryan's Pond to the jump at Hazard Creek and safety.
You can even put the joystick-controlled GEE LEE car

upon two wheels to make it through some tight spots.

A lead foot is not always the answer as you dodge

trees, rocksanrj chickens in this nerve-racking game.

HAZARD RUN employs full use of player/missile

graphics, re-definerj characters and fine scrolling

techniques to provide loads of fast action and visual

excitement.
PRICE $27.95 cassette $31.95 diskette

BETA FIGHTER: by Douglas McFarland (Atari, 16K)

See who wiil be the ace gunner in this action game
set on a spectacular Martian landscape. BETA

FIGHTER can be played with one or two players and

uses player/missile graphics and delightful sound

effects.
PRICE $16.95 cassette $20.95 diskette

DRAWPIC; by Dennis Zander {Atari 16K}

DRAWPIC provides the user with an unbelievably

easy way to create screens In graphics modes 3-7.

Just sit back with your joystick and use POfNT PLOT,
DRAW LINE, RUBBER BAND fill and COLOR SET to

create beautiful images on your Atari. Full or partial

screen images are saved as string data in the program
and can be instantly recalled and combined into new

images using machine language subroutines. These
graphic images can be easily incorporated into your

own programs. The images of HODGE PODGEand the
landscape of BETA FIGHTER were made using

DRAWPIC.

PRICE $29.95 cassette $33.95 diskette

T: A TEXT DISPLAY DEVICE: by Joseph Wrobel

(Atari 16 K)
~: is an auto-toad ing, co-resident assembiy ian-

gusge routine which greatly expands the display

capabilities of the Atari, ft allows you to freely inter
mix both text and graphics without the use of modi
fied display lists, PEEKS or POKES. This is done by
defining a new device ("T:"): printing to that device
puts text onto the screen. The size of the text is
determined by the graphics mode used.
PRICE $17.95 cassette $17.95 diskette

ORDERING INFORMATION

Call ARTWORX toll-free number to order
direct:

800-828-6573

In New York, Alaska, Hawaii call:

(716) 425-2833

All orders are processed and shipped
within 48 hours.

Shipping and handling charges:

Within NorthAmerica: Add $2.00

Outside North America: Add10% (Air Mail)
New York State residents add 7%saies tax

Quantity Discounts:

Deduct 10% when ordering 3 or more

programs

Ask forARTWORX at your local computer
store.

Write for FREE Catalogue listing more

information about these and other quality
ARTWORX programs.

150 North Main Street Fairport, NY 14450

ARTWORX.IT'S A WHOLE 
NEW OF SOFTWARE. 

Scene from BETA FIGHTER during creation using the DRAWPIC graphics editor. 

HOOGE PODGE; by Marsha Meredith 
(Atari and Apple) 

NOW AVAILABLE FOR AlARI!!! This captivating 
program is a marvelous learning device for chitdren 
from 18 months to 6 years. HODGE PODGE conSISts 
of many cartoons, anrmation and songs which appear 
when any key on the computer is depressed. A must 
for any family containing young children. 
PRICE. . ........ $19.95 diskette 

a PM EDITOR: by DenniS Zander (Alan, 16K) 
Create your own fast action graphiCS game for the 

Alan 400 or 800 using Its player misslle graphiCS lea· 
tures. By usmg player data stored as strings. players can 
be moved or changed (lor animation) at machine Ian· 
guage speed. All thiS is done with sIring variables 
(POi{Y)"SHIP4). ThiS program IS deSigned to permIt 
creation of up to 4 pla~ers on the screen. store them as 
string data and then immed!ately try them out In tht.' 
demo game included In the program. Instruct ions for 
use in your own game are Included PM EDITOR was 
used to create the anImated characters In ARTWORX 
RINGSOFTHE EMPIREandENCOUNTERAT OUESTAR IV. 
PRICE S29.9S cassetle $33.9S dlskette 

o ROCKET RAIDERS by Richard Petersen (Atafl24K ) 
Delend ~our asterOid base against pulsar OOmbs. roc 

kels. lasers. and the dreaded ~stea lth saucer" as ahens 
attempt 10 penetrate your protectIve force held. Precise 
targel sighting allows you to fire at the enemy uSing mag 
nellc impulse miSSiles to help prolect your colony and 
Its Vital structures 
PRICE $19.9Scasselte 523.95 diskette 

o FOREST FIREI: by Richard Petersen (Ata rr,24K) 
Using excellent color graphics, ~our Atar l IS turned In· 

to a fire scanner to help vou direct operations to contain 
a forest fire. You must compensate for changes In wind. 
weather and terrain. Not protecting valuable propert~ 
can resul t in startling penalties. Life·like variables make 
FOR EST FIRE a very suspenseful and challenging S!mu' 
lation. PRICE S16.95 cassette $20.9S dISoflette 

o GIANT SLALOM: by ()ennrs Zander (Atarl. 16K) 
BringtheWinter OlympICS loyoo r computer anytrme 01 

the year! Use the Joystick to gUide your skler 'S palh 
down a giant slalom course consisting of open and 
closed gates. Choose from three levels of dlHlculty. 
Take practice runs or compete against from two to 
eight additional skiers. 
PRiCE . .. . ... . ....... S15.95 cassette 519.95 diskette 

OTHE PREDICTOR by Thomas Barker 

IAPPle.Atar l. TRS·BO, North Star andCP/ M (M·BASIC) 
hiS IS a complete package that covers least sQuares 

littlng of parameters for two or more variables. THE 
PREDICTOR can be used lor predicting sales and pro· 
cess behaVior. trend analYSIS, model burldlng and many 
other uses calling lor multilinear regression techniQues. 
Each option In the program IS prompted With Simple 
YES/ NO commamls making It ... el)' easy to use 
PRICE $29.95 dlskelle 

o PILOT: by Mic hael Piro (Atari. 16K) 
Pilot your small airplane to a successlul landing USIn! 

both joysticks tocontral throttle and allack angle. PllO 
produces a true perspective rendItion of the runway 
which IS constantly changing. Select Irom two tevels oi 
~i.'o,ct pro. ,.;., .;,. " .. ' .Y. 

E ...... 516.95 cassette $20.95 diskette 

o TEACHER'S PET: by Arthur Walsh (Atan, Apple. 
TRS·BO,PET. North Star ana CP/ M (MBASIC) systems) 

ThiS IS an introduction to computers as well as a team · 
Ing toollar the young computerlst (ages 3·7). The pro· 
gram prOVides counting practlCe.letter ·word recognition 
and Ihree levels of math skIns. 
PRICE S14.95 casselte $18.95 dlskeue 

o MAIL LIST 3.0: (Atari. Apple and North Star) 
The very popular MAil LIST 2.2 has now been up· 

graded. Vef"$lon 3.0 otters enhanced editing capabilities 
to complement the manvother fea tures which have made 
thl~. program so popular. MAIL LIST is uniQue m ItS 
abIlity tastore a ma~lmum number of addres~ on one 
diskette (typically between 1200 and 2500 names!). 
Entries can be retrreved by name. keyword(s} or by zip 
codes. They can be written ta a printer or to another 
tile lor complete file management. The program pro· 
duces 1. 2 or 3·up address labels and Will sort by ZiP 
code (5 pr 9 digits) Of alphabetically (b)' last name), Files 
are eaSIly merged and MAIL LIST Will even find and 
delete duplicate entries! The address fries created with 
~O~~ L~~iT~~ ~~sfEl~.eIY compatible with ARTWORX 

PRICE ... . .. . ...................... S49.95 diskette 

o THE VAULTS OF ZURICH: by Fell~ and Greg Herlihy 
(Atar l.24K. PET) 

Zunch IS the banking capital of the world. The rich and 
powerful deoosit their wealth in its famed impregnable 
vaults. But you. as a master thief. have dared to under· 
take the boldest heisl of the century. You will journey 
down a maze of cOffidors and vaults. eluding the most 
sophisticated security system in the world. Your goal is 
to reach the Chairman's Chamber to steal the most trea · 
sured possession of all: THE OPEC OIL DEEDS! 
PRICE . $21.9S cassetle $25.95 diskette 

o BRIDGE 2.0 by Arthur Walsh (Atari (24K). Apple 
TRS·BO, PET. North Star and CP/ M (MBASIC) systems) 

Rated 111 by Creative Computing. BRIDGE 2.0 IS the 
only program that allows yoo to both bId for the contract 
and play oul lhe hand (on defense or offense!). Interest· 
ing hands may be replayed uSing the "dupllcate" bridge 
feature. This IS certainly an ideal way 10 finally learn to 
play orrageor to get Intoa game when no other (human) 
players are Mailable 
PRICE .... 517.95 cassette 521.95diskette 

o ENCOUNTER AT QUESTAR IV: by Douglas McFarland 
(Atari.24K) 

As helmsman of Rikar starshlp. you must defend 
Questar Sector IV from the dreaded Zentarians. Using 
your plasma beam. hyperspace engines and wits to aVOid 
Zentanan mines and death phasers. you struggle to Slay 
alive. This BASIC / Assembly level program has super 
sound. full player missile graphics and realtime action. 
PRICE $21.95 cassette $25.95 dlskeue 

NEW PROGRAMS! 

HAZARD RUN : by Dennis Zander (Atari. 16K) 
The sheriff has spotted you and you must make the 

treacnerous run through Crooked Canyon past 
Bryan's Pond tothe jump at Hazard Creek and safety. 
You can even pul the Joystick-controlled GEE LEE car 
upon twowheels to make it through some tight spots. 
A lead foot is not always the answer as you dooge 
trees, rocks and chickens in this nerve· racking game. 
HAZARD RUN employs full use of player/missile 
graphiCS. re-delined characters and fine scrolling 
techniques to provide loads of fast action and visual 
excitement. 
PRICE ........ $27.95 cassette $31.95 diskette 

BETA FIGHTER: by Douglas McFartand (Atari, 16K) 
See who will be the ace gunner in this action game 

set on a spectacular Martian landscape. BETA 
FIGHTER can be played with oneor two players and 
uses player/missile graphics and delightful sound 
effects. 
PRICE ........ $16 .95 cassette $20.95 diskette 

DRAWPIC: by Dennis Zander (Alari 16K) 
DRAWPIC provides the user with an unbelievably 

easy way to create screens In graphics modes 3·7. 
Just sit back with your joystick and use POINT PLOT, 
DRAW LI NE, RUBBER BAND fill and COLOR SET to 
create beautiful images on your Atari. Full or part ial 
screen ima~esare saved as string data in the program 
and can be mslantly recalled and combined into new 
images using machine language subfoul ines. These 
graphic images can be easily incorporated into your 
own programs. The images of HODGE PODGE and the 
landscape of BETA FIGHTER were made using 
DRAWPIC. 
PRICE . . . . . . $29 .95 cassette $3 3 .95 diskette 

T: A TEXT DISPLAY DEVICE: by Joseph Wrobel 
(Atari 16K) 

T: is an .auto-- I~ding. co-resident assemoly lan
guage. ~.utme whICh greatly expands the display 
capablht lesof the Atar" It allows you to freely inter
m1:lr; both text and graphics without the use of modi
fi~ ~isplay lists, PEEKS or POKES. This is dooe by 
deflnmg a new device ("T:"); printing to thai device 
puts texl onto the screen. The size of the text is 
determined by the graphics mode used. 
PRICE ........ $17 .95 cassette $17 .95 diskette 

ORDERING INFORMATION 

Call ARTWORXtoll·free number to order 
direct: 
800-828-6573 
In New York. Alaska. Hawaii call: 
(716) 425-2833 
All orders are processed and shipped 
wlthfn 48 hours. 
Shipping and handling charges : 
Within North America: Add $2.00 
Outside North America: Add 10% (Air Mail) 
New York State residents add 7% safes tax 
Quantity Discounts : 
Deduct 10% when ordering 3 or more 
programs 
Ask for ARTWORX at your local computer 
store. 
Write for FREE Catalogue listing more 
Information about these and other quality 
ARTWORX programs. 

150 North Main Street Fairport, NY 144 50 
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This technique for the Apple, VIC-20, Atari, and PET is

a new approach to an old problem: where to put machine

language routines into a BASIC program. Adding small

machine language subroutines can greatly speed up a

BASIC program, but there are some difficulties when

trying to SAVE or LOAD them as one piece. These pro

grams solve this problem.

A New

Technique For

Mixing BASIC

And Machine

Language
Louis Sander

Pittsburgh, PA

If you've ever added a machine language subrou

tine to BASIC, you know how useful this can be in

speeding up the program. Several ways of SAVEing

the ML and BASIC programs together on one tape

have been described, and each has drawbacks.

Some require space-consuming DATA statements

for the BASIC program. Others do not allow SAVEs

from BASIC, or forbid you to ever change the

BASIC program. Still others need direct mode

POKEs each time the conjoined programs are

SAVEdorRUN.

Some store the machine language in cassette

buffers or at the top or bottom of memory, where

you'd often prefer to keep other programs. None

of this is very conducive to writing "fun" programs

that you can easily RUN. improve, and modify, or

give to friends.

Here is an easy and flexible technique for

coupling BASIC programs and short machine

language routines. This new technique eliminates

all of the above-mentioned drawbacks. After a

simple one-time setup, it allows routine SAVEs

from BASIC. It does not restrict later changes to

your programs, and does not require you to convert

your machine language into DATA statements.

The new method provides space for 249 bytes of

machine language inside the BASIC program, and

allows you to increase this amount at will. It does

put two restrictions on the contents of your ML

program, but these can be easily "programmed

around."

By modifying links and line numbers, the

technique establishes a very long dummy line as

line 0 of your BASIC program. The line contains

249 dummy bytes which can be used to hold your

ML program. You can set up the dummy line

before your main program is in memory, or after,

provided the main program contains no line

numbers lower than 8. Here's how to do it:

1. Enter the following lines, exactly as shown:

Program 1. (PET/CBM)

REMXXX

REMXXX

REMXXX

REMXXX

REMXXX

(45 X's total)

(45 X's total)

(45 X's total)

(45 X's total)

(45 X's total)

XXX

XXX

XXX

XXX

XXX

5 IF PEEK (1279) THEN STOP

6 FORI=1030TO 1278: POKE 1,88 : NEXT

7 POKE 1025,0 : POKE 1026,5 : LIST-7

The first five lines cannot contain embedded

spaces, and each one must contain exactly 45 X's.

Since all five are identical except for line numbers,

you can type in the first one and use the screen

editor to duplicate it.

2. RUN the program. This must be done for

Program 2. Apple Version

Since both the PETand the Apple store programs

internally in the same way, Program 1 (for the

PET) only has to be adjusted to accountfor

memory differences. PET programs start at

$0400, Apple programs at $0800, so an offset of

1024 must be added to memory references, and

the "line link" bytes in line seven must be changed

from $0500 to $0900, Free memoryfor your

machine language program would begin at 2054

and end at 2302. This assumes, of course, Apple

soft in ROM. If your machine stores programs in

a different area ofmemory, the program ivill

have to be changed to reflect this. Remember that

lines 0-4 must contain exactly 45 X's.

0 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

xxxxxxxxxxxxxx

1 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

xxxxxxxxxxxxxx

2 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

xxxxxxxxxxxxxx

3 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

xxxxxxxxxxxxxx

4 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

xxxxxxxxxxxxxx

5 IF PEEK(2303) THEN STOP

6 FOR I = 2054 TO 2302 : POKE I, 88 :

NEXT

7 POKE 2049, 0 : POKE 2050 , 9 : LIST

- 7
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This technique for the Apple, VIC-20, Atmi, and PET is 
a new aptJroach to an old I)roblem: where to put machine 
la.nguage mutines into a BASIC p,'ogra1ll.. Adding small 
machine /anlS'-wge subroutines can greatly sl)eed up a 
BASIC program, but there are some difficulties when 
trying to SAVE OT LOAD them as one piece. These pro
grams solve this problem.. 

ANew 
Technique For 
Mixing BASIC 
And Machine 
Language 
Louis Sander 
Pittsburgh, PA 

If you've ever added a machine language subrou
tine to BASIC, you know how usefu l this can be in 
speeding up the program. Several ways of SA VEing 
the ML and BASIC programs togethe r on one tape 
have been described, and each has drawbacks. 
Some require space-consuming DA TA statements 
for the BASI C program, Others do not allow SA VEs 
from BASIC, or forbid yo u to ever change the 
BASIC program. Still others need direct mode 
POKEs each time the conjoined programs are 
SAVEd or RUN. 

Some store the machine language in cassette 
buffers or at the top or bottom of memory, where 
you'd often prefer to keep other programs. None 
of this is very conducive to writing "fun " programs 
that you can easily RUN, improve, and mod ify, or 
give to fri ends. 

Here is an easy and fl ex ible technique for 
coupling BASIC programs and short machine 
language ro utines. This new technique eliminates ' 
all of the above-mentio ned drawbacks . Afte r a 
simple one-time setup, it allows j'out;ne SA VEs 
from BASIC. It does not restrict later changes to 
your programs, and does not require Y0t! to convert 
your machine language into DATA statements. 
T he new method provides space for 249 bytes of 
machine language inside the BASIC program, and 
allows you to increase this amount at will. It does 
put two restrictions on the contents of your ML 

program, but these can be easi ly "programmed 
around ." 

By modifying links and line numbers, the 
technique establishes a ver y long dummy line as 
line 0 o f your BASI C program. The line contains 
249 dummy bytes which can be used to hold your 
ML program. You can set up the dummy line 
before yOllr Inain program is in nle nlory , or after, 
provided the main program contains no line 
numbers lower than 8, Here's how to do it: 

1. Enter the followin g lines, exactly as shown: 

Program I. (PET/CBM) 

o REM XXX , , , (45 X's total) , , , XXX 
I REMXXX, .. (45 X's total) , , . XXX 
2 REMXXX", (45 X's tota l) , , , XXX 
3 REMXXX ... (45 X's total) ... XXX 
4 REMXXX .. , (45 X's total) ... XXX 
5 IF PEEK (1279) THEN STOP 
6 FOR I; 1030 TO 1278: POKE 1,88 : NEXT 
7 POKE 1025,0: POKE 1026,5 : LIST-7 

The first five lines can not contain embedded 
spaces , and each one must contain exactly 45 X's. 
Since a ll fi ve are identical except for line numbers, 
you can type in the first one and use the screen 
editor to duplica te it. 

2. RUN the program. This must be done for 

Program 2. App le Version 

Since both the PETalld the Apple store progra ,,", 
intemally in the same way, ProlS'-'a;m J (for the 
PET) only has to be adjusted to account fOT 
memory differences. PET !)Tograms start at 
$0400, A/)I)le programs at $ 0800, sO a'lI offset of 
1024 mllst be added to memory referellces, and 
the "line /illh" bytes in li lle seven m-ust be changed 
from $0500 to $0900, Free memory for your 
IIUlchi'l1e language program would begin at 2054 
and elld at 2302. Tit" Cluumes, of cou,'se, A/)/)le
soft il1 ROM , If your machine stores pmg rams ill 
a differmt area of memory. the program will 
have to be clw nged to reflect this. Remember that 
lines 0-4 1Il-us1 conlain exactly 45 X 's. 

o REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXX 

1 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXX 

2 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXX XXX XXX XXX XX 

3 BEM XXX~XXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXX 

~ REM XXXXXXXXXXXXXXXXXXXXXXX XXXXXXXX 
XXXXXXXXXXXXXX 

5 IF PEEK(2303) THEN STOP 
6 FOR I : 2054 TO 2302 : POKE I, 88 : 

NEXT 
7 POKE 2049 , 0 : POKE 2050 , 9 : LIST 

- 7 



[flier me ll in I Dimension ol mind
The Dimension of Mind is

an extension of sight and

sound. A dimension whose

only boundary is imagina

tion. These same character

istics are inherent in the

extraordinary line of hard

ware and software products

manufactured by UMI for

Commodore's VIC, PET,

and other micro-computers.

UMI offers micro-computer

users unique, innovative

entertainment, educational,

and professional programs

on tape cassette or on UMI's

own durable cartridges. UMI

also provides memory ex-

I Please send me the I
I UMI 1982 CATALOG .

[ UNITED MICROWARE IND.,INC. |
3503 TEMPLE AVE., SUITE C

I POMONA, CA 91768
' NAME '
I ADDRESS

CITY STATE

I ZIP COMPANY |

pansion devices, communi

cations programs, as well

as programmer and hobby

ist aids.

To begin your journey into

The Dimension of Mind,

please mail attached coupon

to receive UMI's 1982 Cata

log or call (714) 594-1351.

united microware industries, inc. • 3503 temple avenue • suite c • pornona, California • 91768

u 
; 

Enter The U m I Dimension of mind 
Th e Dimension of Mind is 
an extens ion of sight and 
sound. A dimension whose 
only boundary is imagina
ti on . Th ese same character
ist ics are inherent in the 
extraord inary line of hard
ware and software products 
manufactured by UMI for 
Commodore 's VIC , PET, 
and other micro-computers. 
UMI offers micro-computer 
users unique , innovative 
enterta inment, educational , 

and professional programs 
on tape cassette or on UMl's 
own durable cartridges. UMI 
also provides memory ex-

~-----, I Please send me the 

I 
UMI1982 CATALOG 
UNITED MICROWARE IND.,INC. 
3503 TEMPLE AVE., SUITE C I POMONA, CA 91768 
NAM E __________________ __ 

I 
ADDRESS ________________ __ 

CITY _______ STATE ___ _ 

I 
I 
I 

I ZIP ____ COMPANY ______ • 

~----- .. 

pansion devices, com muni
cations programs, as well 
as programmer and hobby
ist aids . 
To begin your journey into 
Th e Di me ns io n of Mind , 
please mail attached coupon 
to receive UMl 's 1982 Cata
log or ca ll (714) 594-1351. 

• urn. 
united microware industries, inc .• 3 503 t emple avenue . suite c • pomona. california . 9 1768 
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things to work out properly. If all is well, lines 0-7

will LIST automatically. Notice that line 0 has

grown uncommonly large while lines 1 through 4

have disappeared. (If something else happened,

you have entered things incorrectly. Reset your

computer and start again.)

3. Delete lines 5, 6, and 7.

Your BASIC program now begins with a 255-

byte dummy line. The 249 X's occupy memory

locations 1030 through 1278, and you can replace

them at any time with your machine language

program, which you can insert by using POKEs or

the monitor. With two exceptions, the BASIC

Program 3. Atari Version

Thefollowing program will link thefirstfive

lines ofREM statements into one large REM

statement. This will reserve 249 bytes offree

memory within a BASIC program.

Each REM statement should have exactly

45 X's. The program xvill print the starting and

ending addresses of the X's in memory. You can

POKE in machine language or other data here,

and when the program is SAVEd or LOADed,

line, zero will keep the data POKEd in.

An Atari BASIC program can start at any

location in memory, so ifyou are not sure that the

program will always be in the same place in

memory, you should make your machine language

relocatable.

e rem >=

1 REM XX>iXXX:<KXX>0OiXX>00<X:KXXXX>CXX>C'iXXXXX

xxxxxxxxxxx

2 rem mxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxx

3 rem xmxmxxxxxxx>K<XHmxxxxxxxxxxx

xxxxxxxxxxx

4 rem xxxxxmxxxxxxxx^xxxxxxxxxxxxxxxx
xxxxxxxxxxx

10 ftDDR=PEEK<136)+256^PEEK<137>

20 POKE RDOR+2.. 255 = POKE ADGR+3,255

36 FOR 1=6 TO 3=FOR J=8 TO STROKE ACOR+5

l*I+50+Ji88=NEXT J'NEXT I
46 ? "Reserved memory starts at ";A00R+5

=? "Ends at ";ADDR+253

59 ? "243 BYTES11* DC

(Line W after concatenation;)

6 REM XXXXXJOXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXmXXXXXXX»«

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
XXXXXXXXXXXXXXKKXXXXXKXXXXXX.XXXXXXXXXXXX

xxxxxxx:<xxxxx7.xxxxxxxxxxxmxxxxxxxxxxxx

xxxxxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Program 4. VIC-20 Version

VIC programs are stored from location (hexade

cimal) $1000, rather than from $0400 as is the

case of the PET/CBM, so an offset of (decimal)

3072 bytes must be added to the POKEs and

PEEKs. Also, the "line-link" pointer at line

seven must be changed to point at $1100 rather

than $0500. Note that ifyou have the memory

expansion module, your programs will be stored

at $0400, just like PETICBM programs, so you

should use Program I. Remember that lines 0-4

must contain exactly 45 X's.

0 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

xxxxxxxxxxxx

1 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
xxxxxxxxxxxx

2 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

xxxxxxxxxxxx

3 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
xxxxxxxxxxxx

4 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

xxxxxxxxxxxx

5 IF PEEK(4351) THEN STOP

6 FOR 1=4102 TO 4350 : POKE 1,88 : NEXT

7 POKE 4097,0 : POKE 4098,17 : LIST -7

program doesn't care what you put in these

locations.

First, your ML program must not contain any

00's. This restriction exists because BASIC inter

prets 00's as line delimiters, even when they are

part of a REM statement. The second restriction is

that your machine language cannot include any

CB's (203 decimal); CB is undefined within BASIC,

and always gives a PSYNTAX ERROR. Careful

machine language programming can cope with

these two restrictions in almost every case.

Once you've put your ML into the dummy

line, it will list as gibberish, because PET is trying

to interpret it for screen printing, and it contains

some unprintable things.

After line 0 has been set up as described above,

you can program in BASIC to your heart's content,

and your ML won't be affected. When you SAVE

or LOAD the BASIC program, the ML will go

right along with it as part of line 0. You can add,

delete, or change program lines at will, but don't

try to edit line 0, because the screen editor will

truncate it to 80 characters. Changes to line 0 must

be made by POKEs or with the monitor.

The method described above will set aside one

249-byte block for machine language programs,

but what if you need more? Program 5 will reserve

up to 2739 bytes, on the PET/CBM which should

be more than enough for any application. It will

establish up to nine dummy lines, will tell which

and how many memory locations are reserved for

ML, and will erase itself when it's finished. It re-
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things to work out properly. If all is well, lines 0-7 
will LIST automatically . Notice that line 0 has 
grown uncommonly large while lines I through 4 
have disappeared. (If something else happened, 
you have entered things incorrectl),. Reset your 
compute r and start again .) 

3. Delete lines 5, 6, and 7. 
Your BASIC program now begins with a 255: 

byte dummy line. The 249 X's occupy memory 
locations 1030 through 1278, and you can rep lace 
them at any time with your machine language 
program, which you can insert b), using POKEs or 
the monitor. With two exceptions , the BASIC 

Program 3. Atari Version 

The following program williinh the fint five 
lines of REM slatemenls inlo one large REM 
statemenl. This will reserue 249 bytes of free 
memory within a BASIC progmm. 

Each REM slatemen! should have exactly 
-15 X·s. The program will prillt the starling and 
eliding addresses of the X's in memory. You can 
POKE ill machine language ar olher data here, 
and when the "rogram is SAVEd or LOADed, 
line zero will heep the data POKEd in. 

All Atari BASIC progmm can slm'! at any 
.iocatiall in """'LOry, so if you m'e not SUTe that the 
program will always be in the same place in 
memo,)', YOII should make YOU1' mad.ine language 
relocatable. 
o REM lOOOOOOOI.X:XlOI:XXXl@OOI.XmXXXlIOOOO<X 
lOOO<XXXXXXX 
1 REM XlOI:KXXl@OO<XXXlCIO<Xl@OOI.X)(xxXXXl<X 
lO<XXXXX)O{XX 
2 REM XlO<XX~XXXXXXXXXXXXXXX 
XXXXXlO<XXXX 
3 REM XlO<XXXlOI:X:XlOO<XXXxxx)O<XXXlOOO<XXlOO<X 
lOOO<XXXXXXX 
4 REM ~XXXXXXXlOO<XXXX 
)()()()()()OO() 
10 I«JR=PEEK( 136 )+2S6*PEEl« 137 ) 
20 PO<E 1«JR+2,255 :P!)(E 1«JR+3,255 
30 Fffi 1=9 TO 3:Fffi J=0 TO 5:f'CI<£ ~+5 
1*1+50+J,88:NEXT J:NEXT 1 
40 ? "Resetved mE!ilO~ starts at • ;~+5 
:? "Ends at ";~+253 
50 7 "249 BYTES":oo 

(Line 0 after concatenation: ) 

Program 4. VIC-20 Version 

VlC "rograms a,'e stored from location (hexade
cimal) $1000, rather than from $0400 as is the 
case of the PET/CBM, so an offset of (decimal) 
3072 bytes must be added to the POKEs and 
PEEKs. Also, the "line-link" pointer atline 
sevell m/lSt be changed to point al $ 1100 mlher 
than $0500. Note tlwt if you have the memory 
e.~allSion module, yoU1' programs will be stored 
at $0400, jllst like PET/CBM progrm/IS, so you 
slwuld Itse Pmgram 1. Remember that lines 0-4 
mllst contain exactly 45 X's. 
o REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX 

XXXXXXXXXXXX 
1 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXX 
2 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXX 

XXXXXXXXXXXX 
3 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXX 
4 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXX 
5 IF PEEK(4351) THEN STOP 
6 FOR 1=4102 TO 4350 : POKE 1,88 : NEXT 
7 POKE 4097,0 : POKE 4098 ,17 : LIST -7 

program doesn't care what you put in these 
locations . 

First, your ML program must not contain any 
OO's. This restriction exists because BASIC inter
prets OO's as line deli miters, even when they are 
part of a REM statement. T he second restrictio n is 
that your machine language cannot include any 
CB's (203 decimal); CB is undefined within BASIC, 
and a lways gives a ?SYNTAX ERROR. Carefu l 
machine language programming can cope with 
these two restrictions in a lmost every case. 

Once you 've put your ML into the dummy 
line, it will list as gibberish , because PET is trying 
to interpret it for screen printing, and it contains 
some unprintable things. 

After line 0 has been set up as described above, 
you can program in BASIC to your heart's content, 
and you r ML won 't be a ffected. When you SA VE 
or LOA D the BASIC program, the ML will go 
right along with it as part of line O. You can add, 
delete , or change program lines at will , but don 't 
try to edit line 0, because the screen ed itor will 
truncate it to 80 characters. Changes to line 0 mllsl 
be made by POKEs or with the monitor. 

T he method described above will set as ide one 
249-byte block for machine language programs, 
but what if you need more? Program 5 will reserve 
up to 2739 bytes, on the PET/CB M which should 
be more than enough for any application. It wi ll 
establish up to nine dummy lines , wi ll tell which 
and how many memory locations are reserved for 
ML, and wi ll erase itself when it's finished. It re-
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off. You save on expensive 
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quires that no line in your main program be num

bered lower than 23.

These programs are modifying BASIC line

links, and taking advantage of the fact that, while

the computer's screen editor limits program lines

to 80 characters, BASIC lets them be as long as

255.

Program 5:

Reserving Up To 2739 Bytes On PET/GBMs

0

1

2

3

4

5

6

7

14

15

16

17

18

REM *** ML SPACEMAKER ***

REM

REM LOUIS F. SANDER

REM 153 MAYER DRIVE

REM PITTSBURGH, PA 15237

REM

REM *** DELETE ALL BUT LINES 14

-22 BEFORE US

ING THE PROGRAM.

REM

PRINT249*LN"BYTES SET UP FOR ML

WANT MORE Y{03 LEFT}";

: INPUTA$ : IFA$O"Y"THEN21

PRINT"{CLEAR}{02 DOWN}":FORI=0T

04:PRINTLN+I"REM";:FORJ=1T

045:PRINT":";:NEXT:PRINT

NEXT:PRINT"LN=nLN+l":G0T017{H0M

HOME}":POKE158,6:FORI=1TO6

:POKE622+I,13:NEXT:END

A=255:NL=1280+A*(LN-1):IFPEEK(N

L-1)THENPRINTWERROR":STOP

FORI=NL-250TONL-2:POKEIr8 8:NEXT

19

20

21

22

100

101

102

116

122

:P0KENL-254,NL/256

POKENL-A,NL-256*INT(NL/256):PRI

NT"{CLEAR}LOCATIONS AVAILA

BLE FOR M.L.:{02 DOWN}"

FORI=1TOLN:PRINT"{UP}LINE"1-1":

"A*I+775"TO"A*I+1023" = 24

9 BYTSS{DOWN}":NEXT:G0T014

PRINT"{02 DOWN}":FORI=14TO22:PR

INTI:NEXT

FORI=1TO11:PRINT"{UP}";:NEXT:PO

KE158f9:FORI=1TO9:POKE6 22+

I,13:NEXT:END

REM

REM * FOR ORIGINAL ROMS, SUBSTI

TUTE THESE FOR L

INES 16 & 22:

REM

NEXT:PRINT"LN="LN+ln:G0T017{H0M

HOME}":POKE525,6:FORI=1TO6

:POKE526+I,13:NEXT:END

FORI=1TO11:PRINT"{UP}";:NEXT:P0

KE525,9:FORI=1T09:POKE526+

I,13:NEXT:END

* VIC* PET* ATARI*
ASSEMBLER/EDITOR/LOADER

Full feature symbolic assembler, complete

with pseudo-op capability, runs on 5K VIC,

old or new PET, all ATARIS.

Editor creates and updates source statement

library on cassette or disk.

Loader functions as stand-alone program or

as BASIC subroutine.

Ability to assemble unlimited length pro

grams via segmented-assembly feature.

Clear complete user's manual includes

listings of all programs.

Send check or

money order to:

French Silk

P.O. Box #207

Cannon Falls,

Minnesota 55009

L

n*Specify PET, VIC, or

ATARI when order-

5 ing. Include S1.00
for postage and

handling. Minnesota

J residents add 5%

sales tax.

VISA and Mastercard customers In

clude expiration date, card number

and a SI.00 service charge.

VIC PET APPLE SOFTWARE

GttAFHVICS - lul

comrujndi lo BASIC. nn» dttiHtd n.ciu lint 152 X 160 potnll.

nl S»i ten betwern tut

null. Pntf IIS; mjnml only 15.

pI aV th* 9 (imci included. Wilh 60- powerful comnindi. Ejjy I

Ih ulr.'i manual. Puce US: minull only

VIC/PfT PIPER Ih* MUSIC HACHINf - Srmplrtt -ly yrl to

drtlil • 104 X 151 poinn, Kith

Pi ice (IS: nunul I only 13.

PET TIKT P«IC

Wi th Edilor, Coipi I

NE1Y/4.O/BO32. W/B( Iph I c X OIK ] - dill (50;

nd uiei'l manuil. [)nl »50, Dill wilh con^lel

Jurce code IBS, nunml only 110.

PET TIMY BASIC C("U PI I I- Producri true 6502 ende. Support I il

ol thf full PET BASIC.

iMtinf oplionil with 16K vfiiido I included). Wrlh ultr'l minuil

Fof OLn/N[H.4.0/fl0U inrl BK-. Plicr (25; mjngjl on I I 15.

SOFTWARE

7211

Rapids, Michigan 49510
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quires that no line in your main program be num
bered lower than 23. 

These programs are modifying BASIC line 
links , and taking advantage of the fact that, wh ile 

Program 5, 
Reserving Up To 2739 Bytes On PET/CBMs 
o REM *** ML SPACEMAKER *** 
1 REM 
2 REM 
3 REM 
4 REM 
5 REM 

LOUIS F. SANDER 
153 MAYER DRIVE 
PITTSBURGH, PA 15237 

6 REM *** DELETE ALL BUT LINES 14 
-22 BEFORE US 
ING THE PROGRAM. 

7 REM 
14 PRINT249*LN"BYTES SET UP FOR ML 

WANT MORE Y{03 LEFT}"; 
:INPUTA$:IFA$<>"Y"THEN21 

15 PRINT"{CLEAR}{82 DOWN}":FORI=0T 
04:PRINTLN+I"REM"; : FORJ=1T 
045:PRINT":"; :NEXT:PRINT 

16 NEXT:PRINT"LN="LN+1":GOT017{HOM 
HOME} ":POKEI58,6:FORI=1T06 
:POKE622+I,13:NEXT:END 

17 A=255:NL=1280+A*(LN-l):IFPEEK(N 
L-l)THENPRINT"ERROR":STOP 

18 FORI=NL-250TONL-2:POKEI,88:NEXT 

* VIC * PET * ATARI * 
ASSEMBLER/ EDrrOR/ LOADER 
Full feature symbolic assembler, complete 
with pseudo-op capability, runs on 5K VIC, 
old or new PET, all ATARIS. 

Editor creates and updates source statement 
library on cassette or disk. 

Loader functions as stand-alone program or 
as BASIC subroutine. 

Abil1ty to assemble unlimited length pro
grams via segmented-assembly feature. 

Clear complete user's manual includes 
listings of all programs. 

Send check or 
money order to : 
French Silk 
P.O. Box #207 
Cannon FaUs , 
Minnesota 55009 

• Specify PET, VIC, or 
ATARI when order
Ing. Include SLOO 
ror postage a.nd 
ha ndling. Minnesota. 
residents add 5% 
sales tax . 

VISA and Mastercard customers in
clude expiration date, card number 
and a $1.00 service charge. 

·VIC .~. rr: ..... " ..... ,.,." ... ... 
~"""",, ~""". Inc 

'ATA'Il !ll ...... il4r,.. ... , . of .. ~AlII , "" 

the computer's screen ed itor limits program lines 
to 80 characters , BASIC lets them be as long as 
255. 

:POKENL-254,NL/256 
19 POKENL-A,NL-256*INT(NL/256):PRI 

NT"{CLEAR}LOCATIONS AVAILA 
BLE FOR M.L.:{02 DOWN}" 

20 FORI=1TOLN:PRINT" {UP}LINE"I-l": 
"A*I+775"TO"A*I+1023" = 24 
9 BYTES{DOWN}":NEXT:GOT014 

21 PRINT"{02 DOWN} ":FORI=14T0 22 :PR 
INTI:NEXT 

22 FORI=IT011:PRINT"{UP}"; :NEXT: PO 
KE158,9:FORI=1T09:POKE6 22+ 
I,13:NEXT:END 

100 REM 
101 REM * FOR ORIGINAL ROMS, SUBST I 

TUTE THESE FOR L 
INES 16 & 22: 

102 REM 
116 NEXT:PRINT"LN="LN+1":GOT017{HOM 

HOME}":POKE525,6 : FORI=1T06 
:POKE526+I,13:NEXT:END 

122 FORI=1T011:PRINT"{UP}";:NEXT: PO 
KE525,9:FORI=lT09:POKE526+ 
I,13:NEXT:END 
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COLOR

CHART
8 COLORS

ALPHANUMERICS

HIGH RES. GRAPHICS

COLOR VIDEO BOARD FOR PET, AIM, SYM. $139.95
COLOR CHART is a new color video generator board that can be used to piovide color CRT capability for the COMMODORE

PET. ROCKWELL AIM and SYNERTEK SYM. The COLOR CHART board plugs into a 4K ROM socket and with two additional

connections appears as 4K of RAM COLOR CHART has several modes of operation from a 32 character X 16 line alphanumeric

mode m eight colors to a high resolution graphic mode with 128 X 192 controllable pixels in two colors. COLOR CHART

generates a composite video signal that can be used with a color monitor or a TV set and a RF modulator

NEED HIGH SPEED RS232 SERIAL I/O FOR PET, AIM, SYM?
Portmaker is the answer1 Two ACIA's and a socket for a ROM

allow Portmaker to plug into a ROM socket and still allow use of

the ROM The serial ports appear as I he top eight bytes of the

ROM Full bipolar RS232 buffering is provided Baud rate can

be jumped from 4800 to 300 baud.

COMPACK

$129.95

Portmaker dual serial port $69.95

INTELLIGENT TERMINAL COMMUNICATIONS PACKAGE

Compack is the Intelligent Terminal package you have been waiting for. A new STANDARD

TERMINAL PROGRAM from Eastern House Software combined with a special single PORT

MAKER provides the highest performance available for the PET The package, complete with

RS232 cable, is available on Commodore 4040 or PEDISK diskette

EXCHANGE 8" DISKETTES WITH MINI'S, MAINFRAMES - IBM 3740

)

FLOPPY DISK FOR PET, AIM, SYM

r-PEDISKII SOFTWARE

PAPERMATE - WORD PROCESSOR S 50 00

MAE - MACROASSEMBLER/EDITOR SI69.95

FLEXIFILE II - DATA BASE MANAGER S 60.00

(uMFODT1-t+ - complete FORTH system ... S 75 00

IBM EXCHANGE - read/write ACSII files SI 25 00

PEDISK is the high performance IBM compatable floppy disk system. Available for PET. AIM. or

SYM in both 5" and 8" versions. The 5" system provides an economical single disk that can be

expanded Buy a single disk now. add more drives later. The 8" system provides lull IBM 3740

compatibility. A new program. EXCHANGE, even allows PEDISK to read and write ASCI I dies to

IBM compatible computers.

SINGLE 5" DISK SYSTEM (540-1) S595.00

Spacemaker II $39.95

Switch l of 4 ROM's on a single board

Sltde switch electronically controlls se

lection, no glitches Remote Control switch

capability

Romdriver $39.95

Remote Control switch output board.

ROM/10 S 9-95
Software for ROMDRIVER.

SINGLE 8" DISK SYSTEM (877-1) S995.00

(MICROTECH)
102 • LANGHORNE. PA 19047

215-757-0284

Model EP-2A-87

EPROM Programmer

The Model EP-2A-87 EPROM

Programmer has an RS-232

compatible interface and in

cludes a 2K. 4K or 8K buffer.

Seventeen RS-232 commands

allow another computer to

download or remotely control

(he Programmer. INTEL.

TEXTRONIX OR MOTOROLA

formats are supported. The

buffer may be edited directly

from a CRT and EPROMS can

be copied off-line. Power re

quirements are 115v 50/60

Hertz at 15 watts.

EP2A-871 Programmer with 2K Buffer

EP-2A-87-2 Programmer with 4K Buffer

EP-2A-87-3 Programmer with 8K Buffer

Non-Standard voltage (22Ov. 240v. or 100)

$575.00

$650.00

S725.OO

$ 15.00

Personality Modules

PM-0

PM-1

PM-2

PM-2A

PM3

PM4

PM-5

TMS2708 $18.00

2708 18.00

2732 34.00

2732A 34.00

TMS2716 26.00

2532 34.00

2716 18.00

PM-5E

PM-6

PM-7

PM-8

PM9

PM-10

2816 $36.00
2704 18.00

2758 18.00

MCM68764 36,00

2764 36.00

2564 36.00

SA-64-2 2564 39.00 SA-64-3 2764 39.00

Optimal Technology, Inc.
Phone (804) 973-5482

Blue Wood 127 Earlysville, VA 22936

Single Board Computers

80-153 1k RAM 2k EPROM

80-280 1k RAM 2k EPROM

81-260 2k RAM 4k EPROM

81-030 4k RAM 16k EPROM

8085 3 chip system

8088 5 chip system

Apple II boards

79-295 Parallel I/O

81-132 A-D 16 Channel

80-08512k EPROM (2716)

Bare Board

$19.95

$19.95

S39.95

$89.95

$24.95

$29.95

Bare Boarc

$19.95

$29.95

$39.95

80-244 EPROM PROGRAMMER

80-144 Display add +■ data $25.95

80-297 Parallel Printer Interface

Extender Board

81-088 Speech Synthesizer (Votrax SC-01)

Other Products

CRT Controller

79-287 A-D and D-A

79-282 SS Switch 1 ch.

79-282 S S Switch 4 ch.

80-160 +5Volt500Ma.

80-161 ±12 Volt 120 Ma.

Bare Board

$39.95

. $19.95

$ 6.95

$24.95

$ 8.95

$ 8.95

81-120 Parallel Input Speech Synthesizer

Kit

$ 89.95

$119.95

$149.95

•$249.95

Kit

$59.95

S69.95

$49.95

$39.95

$42.95

$69.95

$12.95

Kit

$59.95

$10.95

$39.95

$16.95

$18.95

Send for complete Catalog and OEM pricing.

'Partially Populated price.

£. John Bell EnginkKit INO

Assm.

$110.95

$129.95

$199.95

$349.95

Assm.

$ 69.95

$ 89.95

$ 59.95

$ 49.95

$ 49.95

$ 79.95

$139.90

Assm.

$ 79.95

$ 13.95

$ 49.95

$ 20.95

$ 22.95

$149.90

, IXC.

ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC.

|-;r| 1014 CENTER ST , SAN CARLOS, CA 94070

ADD SALES TAX IN CALIFORNIA

ADD 5% SHIPPING & HANDLING • 3(/<. FOR ORDERS OVER $100

10% OUTSIDE U.S.A.

SEND FOR CATALOG (415)
WILL CALL HOURS: 9am -

592-8411
4pm

COLOR 
CHART 

COLOR VIDEO BOARD FOR PET, AIM, SYM . .. $139.95 

0/ 8 COLORS 
0/ ALPHANUMERICS 

COLOR CHART IS a new color vIdeo generator board that can be used to provide color CRT capability for the COMMODORE 
PE T. ROCKWELL AIM and SYNERTEK SYM. The COLOR CHART board plugs into a 4K ROM sockel and with two add itional 
connections appears as 4K of RAM. COLOR CHART has severa l modes of operation from a 32 character X 161ine alphanumeric 
mode In eight colors to a high reso lut ion graphic mode w ith 128 X 192 contro llable pixels in two colors. COLOR CHART 

\1 H IGH RES. GRAPHICS generates a compo site video signal that can be used with a colo r monito r or a TV. sel and a RF modulator. 

NEED HIGH SPEED RS232 SERIAL I/ O FOR PET, AIM, SYM? 
Ponmaker IS the answerl Two AC tA's and a socket for a ROM 

allow Port maker I~ plug into a ROM socket and. stil l allow use of Po rt make r 
lhe ROM. Th e se rial porls appear as the top eigh t bytes of the DUAL SERIAL PORT $69 .95 
ROM . Full bipo lar RS 232 buffe ring Is provided. Baud rate c an 
be Jl lrTlped fro m 4800 to 300 baud. 

COMPACK 
$129.95 

INTELLIGENT TERM INAL COMMUN ICATIONS PACKAGE 
Compac k IS the Intelligen t Te rm inal pac kage yo u have been wait ing for. A new STANDARD 
TERMINAL PROGRAM from Eastern House Software combined with a speCIal Single PORT· 
MAKER pro vides the highest perfo rmance ava ilable l or the PET. The package. complete With 
AS232 cable. IS available o n Co mmodo re 40 40 o r PEOISK diskelle 

EXCHANGE 8" DISKETIES WITH MINI's, MAINFRAMES - IBM 3740 

( ~~~ISK II ) 

FLOPPY DISK FOR PET, AIM , SYM 

PE DISK is th e high perfo rmanc e IBM compatabte floppy di sk system. Available fo f PET. AIM,o r 
SYM in bolh 5" and 8" versions. The 5·' system provid es an economica l sing le disk that c an be 
expand ed. Buy a sing le disk now. add more dr ives late r. The S·· system provides lull IBM 3 740 
compa tibility. A new program. EXCI~ANGE . evena li ows PEDISK to read and wllteASCllldes to 
IBM c ompat ibl e computers. 

StNGLE 8" DISK SYSTEM (877-1) 5995 .00 SINGLE 5" DISK SYSTEM (540-1) 5595.00 

Space maker II $39.95 
SVlltch 1 of 4 ROM·s on a sing le board 

PEDISK II SOFTWARE - - -------. 
PAPERM ATE · WORD PROCESSOR . 
MAE · MACROASSEMBl ER/ EDITOR . 
FlEXIFllE II · DATA BASE MANAGE R. 
luIiFOPn.1+ . complete FORTH system 
IBM EXCHA NGE · leadl\<mte ACSII files 

. ..... 5 50.00 

Model EP-2A-87 

. .. 5169 .95 
5 60.00 
5 7500 
5 12500 

EPROM Programmer 

Slide swi tch electronicall y c ontrol1s se
lect ion . no gll tches. Remote Control SWitch 
capabilit y 

Romdriver ............... $39.95 
Remote Con trol SWitch output board . 

RO M/ IO ......... . ....... $ 9.95 
Software for ROMDRIVEA. 

Single Board Computers 

BO·1531k RAM 2k EPROM 
80·280 l k RAM 2k EPROM 
81-260 2k RAM 4k EPROM 
81-030 4k RAM 16k EPROM 
80853 chip system 
8088 5 chip system 

(MICROTEC H) 
P.o. BOll 102 • LANGHORNE. PA 19047 

215·757 -0284 

Bare Board Kit Assm. 

$19.95 $ 89.95 $11 0.95 
$19.95 5119.95 $129.95 
539.95 $149.95 $199.95 
$89.95 '$249.95 $349.95 
524.95 
$29.95 

The Model EP-2A-87 EPROM 
Programmer has an RS-232 
co mpatible interface and in · 
cludes a 2K. 4K or 8K buffer. 
Seventeen RS-232 commi'!rods 
allow another co mput e r to 
download or remotely contr(ll 
the Pr o g ramme r. INTEL, 
TEl<fRONIX OR MOTOROlA 
formats are s upported . Th e 
buffer may be edited directly 
from a CRT and EPROMS can 
be copied off·line. Power reo 
quire m ents are 11 5v 50/ 60 
Hertz at 15 watts. 

OPTIfoI'U Tf"CHHOlOG' , 'IOC . 

Ep·2A·87·1 Programmer with 2K Buffer 
Ep·2A·87·2 Programmer with 4K Buffer . . 
Ep·2A·87·3 Programmer with 8K Buffer . . 

Non·Standard vohage (220.... 240.... or 100) . 

Personaliry Modules 

PM·O TMS2708 .... $18.00 PM·5E 2816 .. .. 
PM·I 2708 . 18.00 PM·6 2704 . 
PM·2 2732 . 34.00 PM·7 2758 . 
PM·2A 2732A .. ..... 34.00 PM·8 MCM68764 . 
PM·3 TM52716 .. 26.00 PM9 2764 . 
PM·4 2532 . 34.00 PM· 10 2564 . 
PM·5 2716 . 18.00 
SA64·2 2564 ... 39.00 SA·64·3 2764 . 

5575.00 
$650.00 
$725.00 
$ 15.00 

. .... .. . $36.00 
18.00 
18.00 
36.00 
36.00 
36.00 

39.00 

Optimal Technology, Inc. 
Phone (804) 973-5482 

Blue Wood 127 Earlysville. VA 22936 

Apple II boards SI,. Board Kit Assm. 

79-295 Paraliell fO $19.95 $59.95 $ 69.95 
81-132 A-O 16 Channel $29.95 $69.95 S 89.95 
BO·08512k EPROM (2716) $39.95 $49.95 $ 59.95 
60·244 EPROM PROGRAMMER $24.95 $39.95 $ 49.95 
80·144 Display add + data $25.95 $42.95 $ 49.95 
80·297 Parallel Printer Inlerface $69.95 $ 79.95 
Extender Board $12.95 
81·088 Speech Synthesizer (Votrax SC·Ol ) $139.90 

Other Products Bare Board Kit Ass m. 

CRT Controller $39.95 
79·287 A-O and D-A 519.95 $59.95 $ 79.95 
79·282 S S Switch 1 eh. $ 6.95 $10.95 $ 13.95 
79·282 S S Switch 4 ch. $24.95 $39.95 $ 49.95 
80-160 +5Volt500 Ma. $ 8.95 516.95 $ 20.95 
80-161 ± 12 Voll l 20 Ma. $ 8.95 $18.95 $ 22.95 
81-120 Parallel Input Speech Synthesizer $149.90 

Send for complete Catalog end OEM pricing • 
• Partially Populated price . 

" JOHN BEI.L ENGINEEIHNG. INC . 

ALL PRODUCTS ARE AVAILABLE FROM JOHN BnL ENGINEERI NG, INC. 

0 1014 CENTER ST., SAN CARLOS. CA 94070 
ADD SALES TAX IN CALIFORNIA 

~ 

ADD 5% SHIPPING & HANDLING. 3% FOR ORDERS OVER $100 
10% OUTSIDE U.S.A. 

SEND FOR CATA LOG (41 5) 592·841 1 
WILL CALL HOURS: gam · 4pm 



SPECIALS on INTEGRATED CIRCUITS
6502 7.45

6502A/6512A 8.40

6520 PIA 5.15

6522 VIA 6.45

6532 7.90

2114-L200

2114-L300

2716 EPROM

2532 EPROM

E11BHItKhl2Kx8CM0S

4116

10/6.95

10/7.95

10/4.90

10/6.10

10/7.40

3.75

3.15

7.00

RAM

Zero Insertion Force 24 pin Socket

6550 RAM (PET BK)

S-100 Wire Wrap Socket

50/6.55

50/7.35

50/4,45

50/5.75

50/7.00

25/3.50

25/2.90

5/6.45

100/6.15

10Q/6.9G

100/4.15

100/5.45

100/6.60

100/3.25

100/2.65

10/5.90

14.50

14.50

8 fir 17

2.00

12.70

2.40

A P Products 15% OFF

APHobby-Blox 15% OFF

MODEM SPECIAL $99
SIGNALMAN Mk1 from Anchor Automation

DIRECT CONNECT Modem with RS232 Cable and Connector

included fully compatible with all Bell 103 modems 0 to

300 bps. full duplex, frequency shifi keyed modulation, auto

matic ANSW/0RIG selection, direct connect, audible tone

carrier detect indicator, sell-contained battery powered

PET/CBM Version (Mk1P) S169

For Commodore Computers, the Signalman Mk1P includes

connector, cab'e and machine language software

STAR MODEM
RS232 MODEM

IEEE 488 MODEM

RS232 CCITT

IEEE 488 CCITT

Prentice/Lrvermote Data Systems

SALE $128

SALE $199

$170

$270

We carry Apple 11+ from

Bell & Howell

16K RAM for Apple 95

fullFORTH+ far Appli II 1.75
A lull-featured FORTH with enhancements. Conforms to

FORTH Interest Group standards.

REVERSAL (Spracklen) 32K Apple 28.00

Data Manager {Lutus) 24K Apple 40,00

Data-Graph (Boyd) 48K Apple 40.00

Apple II User's Guide (Osborne) 12.00

Introduction to Pascal (Sybex) 10.30

Pascal Handbook (Sybex} 12.00

Musical Applications of Micros (Chamberfin) 20.00

User Guide to the Unix System 13

6502 Assembly Language Subroutines 11

PET Fun and Games 8

CP/M Handbook (with MP/M) Zaks

252 Bethlehem Pike

Colmar, PA 18915

11.85

Qcommodore

CBM-PET SPECIALS M 8ALE
8023 Printer-136col, 150cps bi-directional (995) 775

8300 Daisy Wheel - 40 cps bi-direcTitwial (2250) 1750

8032 80 x 25 CRT, business keyboard (1495) 1100

Super Pet (1995) 1650

8096 Board (extra 64K RAM lor 8032) (500) 400

8050 Dual Disk Drive - 1 megabyte (1795) 1345

8250 Dual Disk Drive - 2 megabyte (2195) 1760

CBM IEEE Modem (395) 199

4016 full size graphics keyboard (995) 795

4032 full size graphics keyboard (1295) 999

4040 Dual Disk Drive - 330,000 byles (1295) 999

2031 Single Disk Drive-165,000 bytes (695) 550

4022 Tractor Feed Printer (795) 630

C2N External Cassette Deck (75) 65

Used CBM/PET Computers CALL

WE WILL MATCH ANY ADVERTISED PRICE

*** EDUCATIONAL DISCOUNTS ***
Buy 2 PET/CBM Computer* recall 1 FREE

PETSCAN I $345 base price.
Allows you to conned up to 20 CBM/PET Computers to

shared disk drives and printers. Completely transparenl lo the

user Perfect for schools or multiple word processing con

figurations.

VIC 20

VIC 1515 Printer

VIC 3K RAM

VIC 8K RAM

VIC 16K RAM

VIC 1540 Disk Drive

VIC Invaders

VIC Jupiter Lander

259

335

36

54

112

500

24

24

VIC Superslot

VIC Super Alien

VIC Maze in 3-D

VIC Cosmic Debris

VIC Amok IUMI)

VIC Snakman

VIC Rubiks Cube

VIC Night Rider

TNW 1000 Serial Interlace 110

TNW 488/103 with OAA 450

Computers Firs! Book o! PET /CBM 11

WordPro 3 Plus - 32K CBM, disk, printer 195

WordPro 4 Plus - 8032, disk, printer 300

OZZ Data Base System for CBM 8032 335

VISICALC lor PET, ATARI, w APPLE 190

3M-KIT- PET ROM UllllBii 40

Programmers Toolkit - PET ROM Utilities 35

PET Spacemaker II ROM Swiich 36

2 Meter PET to IEEE or IEEE to IEEE Cable 40

Dust Cover for PET 8

IEEE-Parallel Printer Interface for PET 110

IEEE-RS232 Printer Interlace for PET 120

The PET Revealed 12

Library of PET Subroutines 12

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

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

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

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

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

your speaker.

KL-4M Mute Burd with VMM ?n%nm $60

DISK

SPECIALS

SCOTCH (3M) 5" 10/2.45 50/2.35 100/2.30

SCOTCH (3M) 8" 10/2.60 50/2.45 100/240

WE STOCK VERBATIM DISKS

Try the new Verbatim Head Cleaner Kits

BASF 5" or 8" 10/2.00 20/1.95 100/1.85

Wabash 5"

Wabash 8"

10/200 20/1.95 100/1.85

10/2.00 20/195 100/1.85

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-611 PREMIUM
High outpuL low noise, 5 screw housings.

C-10 10/.56 50/.50 100/48

C-30 10/.73 50/.68 100/.66

All other lengths available. Write lor price list

SPECIALS
EPSON MX-BO Printir

EPSON MX-80 F/T Printir

EPSON MX 70 Prlntir

EPSON HX-100 Printer

Centronics 739 Printer with dot graphics 575

STARWHITEfl Diliy Wktil Printir M45

Zenith ZVM-121 Green Phosphor Monitor 119

Amdek Color Monitor 355

DC Hayes Smartmodem 240

Watanaoe Intelligent Plotter 1195 6-Pen 1445

BMC BM12A Green Phosphor Monitor 105

BMC BM14O0BLUC 13" Color Monitor 285

ALL BOOK and SOFTWARE PRICES DISCOUNTED

Synertek Systems
SYM-1 Mlcrocompulsr SALE 199

SYM BAS-1 BASIC or RA£ 1/2 Assembler 85

KTM-2/80 Synertek Video and Keyboard 349

KTM-3/80 Synertek Tubeless Terminal 385

VgMiTH data
systems

Z90-80 64 K

290-82 64K, 1 double dens drive

Z89-0 48K

Z89-1 48K. 1 drive

Z67 10 Megabyte + Floppy Drive

Z37 1.3 Megabyte Dual Floppy

225 High Speed Printer

219 Video Terminal (VT-52 compatible)

ZVM-121 Green Phosphor Monitor

All Zenith Software discounted

2170

2395

1950

2150

4495

1495

1195

670

119

ATARP
SPECIALS

800 Computer

400 ■ 16K

610 Disk Drive

825 Printer

850 Interface

Inside Atari DOS

Paddle Pair

Joystick Pair

16KRAM

32KRAM

Pilot

695

339

449

629

175

18

19

19

69

99

68

Microsoft BASIC

MISSILE COMMAND

ASTEROIDS

STAR RAIDERS

Space Invaders

Music Composer

Chess

Super Breakout

PAC-MAN

CENTIPEDE

First Book of Atari

72

32

32

32

36

45

30

30

36

36

11

Write for prices on other Atari items.

215-822-7727 A B Computers
WRITE FOR CATALOG

Add SI .25 per order for shipping. We pay balance of UPS surface

charges on all prepaid orders. Prices listed are on cash discount

basis. Regular prices slightly higher. Prices subject to change.

SPECIALS an INTEGRATED CIRCUITS 
6502 7.45 1016.95 5016.55 10016.15 
6502A/6512A 8.40 1017.95 5017.35 100/6.90 
6520 PIA 5.15 10/4.90 50/4.45 100/4.15 
6522 VIA 6.45 10/6.10 50/5.75 10015.45 
6532 7.90 1017.40 5017.00 10016.60 
2114·[100 3.75 25/3.50 100/3.25 
2114·l300 3.15 25/2.90 100/2.65 
2716 EPROM 7.00 516.45 10/5.90 
2532 EPROM 14.50 
6118 HItJdiI ZK I I CIOS RAM IUD 
4116 81., 17 
Zero Insertion Force 24 pin Socket 2.00 
6550 RAM (PET 81<) 12.70 
S-I00 Wire Wrap Socket 2.40 

A P Products 15% OFF ; iii 
A P Hobby-Blox 15% OFF 

.,,, a '~"*' .nII~'" " ",, .-

j 

MODEM SPECIAL $99 
SIGNALMAN Mkl from Anchor Au1omation 
DIRECT CONNECT Modemwith RS232 Cable and Conne<:tOf 
included. Fully compatible Wlt/l all Bell 103 rTlXIems. a 10 
300 bps. full duplex, frequency shifl keyed rTlIXIulal ion. auto
matic AN SW/ORIG selection, direct connec t, audible lone 
carrier I 

Version (Mk1 P) $169 
C0fl1lT1Odo<e Computers. the Signalman Mkl P includes 

PrenllceJlivetrTl)fe Oala Systems 

RS232 MODEM 
IEEE . 88 MODEM 
RS232 CCITT 
IEEE .88 CCITT 

SALE SI28 
SALE SI99 

SI70 
S270 

We carry Apple 11+ from 
Bell & Howell 

16K RAM lor Ippl. 95 

I, IIFORTH + lor Ippl. " $15 
A fulHeatured FORTH with enhancements. Conforms to 
FORTH Interest Groop standards. 

REVERSAL (Spracklen) 32K Apple 28.00 
Data Manager (lutus) 24K Apple 40.00 
Data-Graph (Boyd) 48K Apple 4D.uO 
Apple II User's Guide (Oslxlrne) 12.00 
Inlroductoo to Pascal (Sybex) 10.30 
Pascal Handlxlok (Sy1>ex) 12.00 
Musical Applications of Micros (Chamberlin) 20.00 
User Guide 10 the Unix System 13 
6502 Assembly Language Subroutines \1 
PET Fun and Games 8 

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

~CDrnrnDdDre 

CBM-PET SPECIALS 1111 sm 
8023 Printer- 136 col, 15Qcus bi-direclional (995) 775 
83000aisy Wheel- 40cpsbj-direclional (2250) 1750 
803280 x 25 CRT, business keyboard (1495) 1100 
Super Pet (1995) 1550 
8096 Board (extra 64 K RAM for 8032) (500) 400 
8050 Dual Disk Drive - 1 megabyte (1795) 1345 
8250 Dual Disk Drive - 2 megabyte (2195) 1760 
CBM IEEE Modem (395) 199 
4016 full size graphics keyboard (995) 795 
4032 full size graphics keyboard (1295) 999 
4040 Dual Disk Drive - 330,000 bytes (1295) 999 
2031 Single Disk Drive - 165,000 bytes (695) 550 
4022 Tractor Feed Printer (795) 630 
C2N External Cassel1e Deck (75) 65 
Used CeM/PEl Computers CALL 

WE Will MATCH ANY ADVERTISED PRICE 

••• EDUCATIONAL DISCOUNTS ••• 
Buy 2 PET/CBM C,m,.'''' ""~. 1 FREE 

PETSCAN I $345 base price. 
A1krNs you to connect up to 20 CBM/PET ~tefS 10 
shared disk dnves and printers. Completely transparent to the 
user. Perfect for sctwxJls or multiple word processing con· 

259 VIC Superslot 24 
335 VIC Super Alien 24 

36 VIC Maze in 3-0 12 
54 VIC Cosmic Debris 9 

11 2 VIC Amok (UM I) 17 
500 VIC Snakman 13 

24 Rubik's Cube 13 

TNW 488/103 with OM 450 
Computers First Book of PET IC BM 11 
WordPro 3 Plus - 32K CBM, disk. printer 195 
Word Pro 4 Plus' 8032, diSk. printer 300 
OZZ Data Base System for CBM 8032 335 
VlSICAl C lor PET, AlARI, or APPLE 190 
SM-IOT - PET ROlli UtlNtIt. . 0 
Programmers Toolkit· PEl ROM Utili ties 35 
PET Spacemaker II ROM Switch 36 
2 Meter PET to IEEE or IEEE to IEEE Cable 40 
Oust C<Jver lor PET 8 
IEEE·Paral lel Printer Interface for PET 11 0 
IEEE·RS232 Printer Interface for PET 120 
The PET Revealed 12 
Ubrary of PET SubrOU1ines 12 

• PART HARMONY MUSIC SYSTEM lor PET 
The Visible Music Monitor, by Frank t.evinson alloYls you to 
easily enter, display, edit and play 4 part harmooy rrusic. 
Inclt.des whole notes ttru 6411lS (with dotted and triplets), 
tCfTlXl change, key signature, transp:tSe, etc. The KL -4 M 
unit includes 0 to A converter aoo amplifier ready to hook to 
your speaker. 
n -.III ."Ic a.Ii _lttI 'MI r",nlll SBD 

DISK 
SPECIALS 

SCOTCH (3MI5" 10/2.45 50/2.35 100/2.30 
SCOTCH (3M) 8" 10/2.60 50/2.45 100/2.40 

WE STOCK VERBATIM OISKS 
lry the new Verbatim Head Cleaner Kits 

BASF 5" or 8" 10/2.00 20/1.95 , 00/1.85 

Wabash 5" 10/2.00 20/1.95 100/1.85 
Wabash 8" 10/2.00 20/1.95 100/1.85 

WE STOCK MAXELL DISKS 
10 for 3.95 Diskel1e Storage Pages 

Disk Ubrary Cases 
Cisk Hub Rings 

8" · 2.85 5" ·2.15 
8" • 50 @ 7.50 5" • 50 @ 6.00 

CASSETTES - AGFA PHil PREMIUM 
High ootput, low noise, 5 screw Iloosings. 
C' 10 10/.56 501.50 100/.4B 
C·30 10/.73 50/.68 100/.66 
All othel" lengths available. Write for price list 

SPECIALS 
EPSOM MHO PrIIt.r 
EPSOM MHO FIT PIt, I.,. 
EPSOM MHO Pltll.r 
EPSOM Ml-l DO PI1.I,r 
Centrooics 739 Printer with dot graphics 
STARWRITER D,'ay W." PI1I1.r 
Zenith NM-121 Green Phosphor Monitor 
Amdek Color Monitor 
DC Hayes Smartmodem 
Watanabe Intelligent Plotler 11 95 
BMC BM 12A Green Phosphor Mooltor 
BMC BM1400BLUC 13" Color Monitor 

575 
IUS 
11 9 
355 
2' 0 

6-Pen I·U 5 

105 
2B5 

III BOOK ond SORWIRE PRICES OISCOUNTEO 

Synertek Systems 
SYM·I Mlcrocompuler SALE 199 
SYM BAS·l BASIC" RAE 1/2 Assemble< 85 
KTM·2/80 Synertek Video al'll Keyboard 349 
KTM-3/BO Synertek Tubeless Tenninal 385 

7I,,"N I data 
~ systenns 

zgo·80 64 K 2170 
Z9Q·82 64 1(. 1 double dens. drive 2395 
Z89-0 48K 1950 
Z89-1 481(. 1 drive 2150 
Z67 10 Megabyte + Floppy Drive 4495 
Z37 1.3 Megabyte Dual Floppy 1495 
Z25 High Speed Printer 1195 
Z1 9 Video Terminal (VT·52 compatible) 670 
ZVM-1 21 Green Phoslblr Monitor 119 
All Zenith Software discounted 

800 Computer 695 
400· 16K 339 
810 Disk Drive 44 9 
825 Prrnter 629 
850 Interface 175 
Inside Atari DDS 18 
Paddle Pair 19 
Joystick Pair 19 
16K RAM 69 
32K RAM 99 
Pilot 68 

~ 
ATARr 
SPECIALS 

Microsoft BASIC 72 
MISSilE COMMIID 32 
ASTE IIDIOS 32 
STAll IIAIDE RS 32 
Space Invaders 36 
Music Composer 45 
Chess 30 
Super Breakool 30 
PAC-MAN 36 
CENTIPED E 36 
First Book of Alari 11 

Write lor pnces Ofl olher Atari ilems. 

. WRITE FOR CATALOG 
252 Bethlehem PIke ABC t AddS125per01deriorslirPllln9 We pay balance 01 UPS surlace 
Colmar. PA 18915 215-822-7727 ompu ers charges on all prepaid orders Prices liSle<! are on cash d.coun( 

bastS Regular pnces slightly nigher Pnces sublect 10 change 



KMMM Pascal for PET/CBM $65
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 for optimized

object code

■ Hun-time package

- Floating point capability

- User manual and sample programs

Requires 32K Please specify configuration.

EARL for PET (disk file based] $65
EdUor, Alltmbrir, RHocitir, Linker

Generates relocatable object code using MOS Technology

mnemonics. Disk file input (can edit files larger than

memory). Links .multiple object programs as one memory

load. Listing output to screen or printer. Enhanced editor

operates in both command mode and cursor oriented

"window" mode.

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 trie ROM sockets above screen memory to

give you switch selected write protectable RAM.

Use RAM/ROM as a software development tool to store data

or machine code beyond the normal BASIC range. Use

RAM/ROM TO LOAD A ROM image wfiere you have possible

conflicts wilh more than one ROM requiring the same socket,

Possible applications include machine language sort (such as

SUPERSORT), universal wedge, Extramon, etc.

RAM/ROM --4K $85

RAM/ROM--8K 120

Battery Backup Option 30

SUBSORT by James Strasma $35
Subsort is an excellent general purpose machine language

sat routine (or PET/CBM computers. Sorts both one and two

dimensioned arrays at lightning speed in either ascending or

descending order. Other fields can be subsorted when a match

is found, and fields need not be in any special order. Sort arrays

may be specified by name, and fields are random length.

Allows sorting by bit to provide 8 categories per byte. The

routine works with all PET BASICS, adjusts to any memory

size, and can co-exist with other programs in high memory.

SuperGraphics 2.0
NEW Version with TURTLE GRAPHICS

SuperGraphics, by John Fluharty, provides a 4k machine

language extension which adds 35 full featured commands to

Commodore BASIC to allow fast and easy plotting and

manipulation of graphics on the PET/CBM video display, as

well as SOUND Commands. Animations which previously

were too slow or impossible without machine language

subroutines now can be programmed directly in BASIC Wove

blocks (or rocketships. etc.), or entire areas of the screen with a

single, easy to use BASIC command. Scroll any portion of the

screen up, down, left, or right Turn on or off any of the 4000

(8000 on 8032) screen pixels with a single BASIC command.

In high resolution mode, draw vertical, horizontal, anddiagonal

lines Draw a box. fill a box. and move it around on the screen

with easy to use BASIC commands Plot curves using either

rectangular or polar co-ordinates (great for Algebra, Geometry

and Trig classes)

The SOUN D commands allow you to initiate a noteor series

of notes lor 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

Seven new TURTLE commands open up a whole new

dimension in graphics. Place the TURTLE anywhere on the

screen, set his DIRECTION, turn him LEFT or RIGHT, move

him FORWARD, raise or lower his plotting pen. even flip the

pen over to erase. Turtle commands use angles measured m

degrees, not radians, so even elementary school children can

create fantastic graphic displays.

Specify machine model (and size). ROM type (BASIC 3 or 4)

SuperGraphics (disk or tape) S 40

SuperGraphics in ROM 55

Volume discounts available on ROM version for schools.

fir PET/CBM Cmptttn

Self Calculating

DATA BASE
REPORT WRITER

MAILING LIST

FLEX-FILE is a set of flexible, friendly programs to allow

you to set up and maintain a data base. Print files with a

versatile Report Writer or a Mai! Label routine. Pro

grammers will find it easy to add subroutines to their own

programs to make use of Data Base files.

RANDOM ACCESS DATA BASE
Record size limit is 250 characters. The number of records

per disk is limited only by the size of each record and the

number of records per disk is limited only by ihe size of each

record and the amount of tree space on the disk. File

maintenance lets you step forward or backward through a

file, add, delete, or change a record, go to a numbered

record, or find a record by specified field. The Find ammand

locates any record when you enter all (or a portion of) tr*e

desired key. Field lengths may vary from record to record to

allow maximum packing of information. Files may be sotted

by any field, and any field may be specified as a key.

Sequential files from other programs may be converted to

Flex-File format and Flex-File records may be converted to

sequential (WordPro, PaperMate, other word processors

may also use Flex-File data) Maximum record size, fields

per record, and order of fields may be changed at any time.

MAILING LABELS
With typical record size of 127 characters, each disk can

handle over 1000 records (about 2800 with 8050 drive).

Labels may be printed any number wide, and may begin in

any column position. There is ro limit on the number or order

of fields on a label, and two or three fields may be joined

together on one line (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 from row to

row. At the end of the report, print total and/rx 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 Mlchisi Hlliy $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. 1 drive. 143K S525

5" 40 track. 1 drive. 286K 690

8" IBM 3740 format 77 track. 250K 995

PROGRAM YOUR OWN EPROMS
Branding Iron far PET/CBM $79

EPR0M Programmer with software for all ROM versions.

Includes all hardware and software to program or copy

2716 and 2532 EPROMs.

CBM Siftiin

Legal Time Accounting Package

Medical Accounting Package

Ccmpliti CBM Biiiiiu Sittwin PKki|i

Can be tailored to meet most business requirements.

Technician's Investment Analysis Package

Dow Jones Portfolio Management

Personal Tax Calculator

Tax Preparation System

Wordcraft 80 Wordprocessor Package

Pascal Development Package

Assembler Development Package

Intelligent Terminal Emulator

Softpac-1 (Competitive Software)

445

500

129

65

445

325

235

99

30

29

FORTH for PET
BY L C. Cargile and Michael Rifey $50

Features include:

full FIG FORTH model.

all FORTH 79 STANDARD extensions.

structured 6502 Assembler with nested decision making

macros.

full screen editing (same as when programming in

BASIC).

auto repeat key.

sample programs.

standard stze screens (16 lines by 64 characters).

150 screens per diskette on 4040,480 screens on 8050

ability to read and write BASIC sequential files.

introductory manuaJ.

reference manual.

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

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

when ordering.

Available soon:

Metacompiler for FORTH $30

simple metacompiler lor creating compacted object code

which can be executed independently (without the FORTH

system).

PaperMate
60 COMMAND

WORD

PROCESSOR
by 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 for 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

Icck 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

defete keys Text block handling includes transfer, delete,

append, save. load, and insert-

All formatting commands are imbedded in text for

complete control. Commands include margin control and

release, column adjust, 9 tab settings, variable line spacing,

justify text center text, and auto print form letter (variable

block). Files can be linked so that one command prints an

entire manuscript. Auto page, page headers, page numbers,

pause at end ol page, and hyphenation pauses are included.

Unlike most word processors, CBM graphics as well as

text can be used. Paper-Mate can send any ASCII code

over any secondary address to any printer.

Paper-Mate funclions with 16/32K CBM/PET machines,

with any printer, and with either cassette or disk.

To order Paper-Mate, please specify configuration.

Piper-Mill on disk or tape 40.0D

BASIC INTERPRETER $200
Designed to support the C8M 8096 (8032 with add-on 64K

board). A full interpreter implementation to automatically take

advantage of the extra memory available to the 8032.

BP1 Gimnl Lid|ir - 8032/8060 300

BPi Accounts flictlnbli - 803Z/B050 300

Ktydin Softwin

Complex Mathematics

Engineering Mathematics

General Mathematics

MCARCircuit Analysis Program

Energy Miser

CASH MAHAGEMEIlfsmFM ~S45
Easy to use. Keeps track of cash disbursements, cash

receipts, cash transfers, expenses for up to 50 categories.

MICRO-REVERSI lor PET by Michael Riley 10

super machine language version of Othello

TurriI Vltloti / Kit & Miau by Michael Riley 10

two excellent machine language maze programs

12.70

12.70

12.70

21.00

24.50

252 Bethlehem Pike

Colmar, PA 18915 2158227727 a B Computers
WRITE FOR CATALOG

Add 51.25 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 Palell for PET/CBM $85 
A subset of standard Pascal with extensions. 
- Machine Ial'OJaoe Pascal Solrce Editor with a.rsor 
criented window fOOde 

- MaeN ... ~age P-Code Coo,;Ier 
- P-Code to machine lal9laoe translator for ~Iimized 
object axle 

- Run-time package 
- Floating point capability 
- User manual and sarTllle p1)I}'CWTlS 
Requires 32K Please specify coofif}Jratkn 

EARL for PET (disk file based) $65 
Ejlllr, A_Wer, RllocIlIr, U.Dr 
Generales reloc3ta.ble object code using MOS TecOOoIogy 
rmerronics. Disk file input (can edit liles larger than 
memcwy), Unks ,fl1Jltipie object progams as one memory 
load. Ust log 0UIpu1 to saeen or printer. Erilanced editcr 
operates In both command roode and cursor oriented 
·wirdoY/' mode. 
--------------
RAM/ROM 
for PET/CBM 
4K or 8K bytes ot soft ROM with optional 
battery back up. 

RAM/ROM is COOlpatibie with any large keytmrd mactlne. 
PllgS into ooe of the ROM sockets alxM! SCleen merncry to 
give yoo switch selected write Ilotectable RAM. 
Use RAM/ROM as a software devebpmenl 1001 10 store data 
or machine axle beyond the 00I'T1'131 BASIC range. Use 
RAM/ROM TO LOAD A ROM image where yoo have possible 
coofl icls wi th more than one ROM requiring the satre socket 
Possible applications include machine language sort (such as 
SUPERSORD, universal wedge, Exlramoo. etc. 
RAM/ROM - - 4K $85 
RAM/ROM - - 8K 1 20 
Battery Backup Option 30 

SUBSORT by J,"", St"'rna $35 
Subsort is an excellent general purpose machine language 
sat routine for PET/C BM computers. Sorts both one and two 
dimensiooed arrays al lightning speed in eilhef ascendilYil or 
descending order. Other fields can be subsortecl wren a match 
is found,and lields need not be in any special order. Sort arrays 
may be spec~ied by name, aod fields ale rarOOm length. 
Al lows sorting by bit to provide 8 categories per byte. The 
routine WOfks with all PET BASICs, adjusts to any rnerrory 
size, and can co-exist wi th other programs in high merroy. 

SuperGraphics 2.0 
NEW Version with TURTLE GRAPHICS 

SUpeI'Graphics. by John Fluharty. provides a 4k mactune 
language extension which ackIs 35 lulilealUled commands to 
Commodore BASIC to allow fast and easy ploUing and 
marupulalfOO 01 graphICS on the PET/CBM video display. as 
well as SOUN O Commands. Anunatioos which previously 
were too s\cMt or Impossible wltl100t machine IangJage 
subroutines now can be programmed dffectly In BASIC Move 
blocks (or rocketships, etc). or entire areas ollhe screen WIth a 
Single, easy to use BASIC conmaoo Scroll any port ion 01 the 
ween up, dOwn. left. or right. Turn 011 Of 011 any of the 4000 
(SOOO on S032) sCleen pixelS with a single BASIC command. 
In high resolulion mode. draw yertical, rorizontal, and diagonal 
lines. Draw a box, fill a box, and move it around on the screen 
With easy to use BASIC commands. Plot CUNes using either 
rectangular 01' polar co-ordinates (great IOf Algebra Georretry 
all! Trrg classes) 

The SO UND corrmands allow you to rnl tlate a Illtecr series 
of notes (01 even several SDO;IS) from BASIC, all! then play 
them 10 the backgroull! mode witlllut interlenng With your 
BAStC program_ This alkms yoor program to run at !ull speed 
With SImultaneous graphics all! music. 

Seven new TURTLE commands open up a whole new 
dimension In graphics, Place the TURTLE anywhefe on the 
saeen, sel hiS DIRECTI ON, turn him LEFT 01' RIGHT, 'llOVe 
him FO RWARD, raISe or lower his plonrng pen, even flip the 
pen aver 10 erase, Turt le commands use angles measured 10 
degrees. 1111 radians. so even elementary school children can 
create fantaslic graphic displays. 

Specily machine model (all! size). ROM type (BASIC 3 or 4) 
SuperGraphics (disk or tape) S 40 
SuperGraphics In ROM 55 
Volume discounts available on ROM version for scI'KloIs. 

Sell Calculating 

DATA BASE 
REPORT WRITER 

MAILING LIST 

FLEX-FILE is a set of ftexible, friendly prcqams to allow 
you to set up and maintain a data base. Print liles with a 
versatile Repa1 Writer Of a Mail label rrutine. ~ 
gamners will find it easy to add sutrootines to their own 
prOl)"aflS to make use 01 Data Base files. 
RANDOM ACCESS DATA BASE 
Record size limit is 250 characters. The IlJmbef of recmls 
per disk is timited only by tre size of each recool and the 
rumbef 01 records per disk is limited only by ttl'! size of each 
record and the armunt 01 free space on the disk. File 
maintenance lets yoo step fOfWard cr backward thrrugh a 
lile, 3(kI, delete, or change a record. go to a Illmbered 
record, or find a reco«l by specified field. The Find comnand 
Iccates any record when yoo enter all (or a portion of) the 
desired key. Field lengths may vary lrom recO'd to reccrd to 
allow maximum packing 01 Information. Files may be sorted 
by any lieId, and any field may be specified as a key. 
Sequential liles lrom other programs may be converted to 
Flex-File format and FIex·FUe records may be alI'M!fted to 
sequential (WordPro, PapefMate, other \/IUd p-ocessors 
may also use Flex-File data) Maxiroom reccrd size, fields 
per reccrd, and order 01 lields may be c/la:nge(1 at any time. 

MAILING LABElS 
With typical reccrd size of 127 Characters. each disk can 
handle am 1000 reco«ls (atnJt 2S00 with 8050 drive). 
Labels may be printed any Illmber wKle. and may beg" in 
any cokJmn position. There is III limit on the rumbef or order 
01 fields OIl a label, and two or three rJelds may be joined 
together on one line (like lirst name, last name, and t ~Ie). A 
" type 01 customer" field allows selective printing. 
REP1IRT WRITER 
Print any lield in any column. For rumeric fields, use 
decimal point just~ica tion {and round to any aCOJracy~ 
Define any column as a 5efies 01 mathematical !unctions 
pertOfmed on other columns. These functions include 
ari ttrrletic operations all! various log and trig functions. 
Pass results 01 operations Sl.ICh as running total from row to 
row. At the end 01 the report, print total and/or average for 
any cok.rmll Complete record selection including fJeId 
within range, pallern match, and logical functions can be 
specified ill!iviclually or in combinat ion with other 
parametefs. 
FLEX-FILE by MI'h~ R I~y S60 
Please speci/y eq.ripment conliguralion when ordering. 

Low Cost Disk Drive for PET/CBM 
PEOISK II from c:grs Microtectr is a new disk system ready 
to plug into your large keyboard PET/CBM. 

PEDISK II offers speed. rel iability, IBM compalibility. 
~te system prices with DOS all! cable: 
5" 40 track, 1 drive, 143K S525 
5" 40 track. 1 drive, 2S6K 690 
S" IBM 3740 format 77 track, 250K 995 

PROGRAM YOUR OWN EPROMS 
Bn.dl., I", lor PET/CBM S79 
EPROM PrograrTWner with software for all ROM versions. 
Includes all hardware and software to program or copy 
2716 and 2532 EPROM,. _._ --_ .. __ .. _---- - -- - -
cal Srrttwlf'l 
Legal TIme Aa::oonting Package 445 
Medical Accounting Package 
t.lflttl el l ..... ., stirn" rKkltl 

Can be taikJed to meet roost busiress reQUirements. 
Tech'lician's Investmenl AnalySis Package SOO 
Dow Jones PortIoIio Managemenl 129 
Personal Tax CalculatOf 65 
Tax Prepintion System 445 
Wordcraft SO Wordprocessor Package 325 
Pascal Development Package 235 
Assemblef Deve~t Package 99 
Intelligent Terminal ElTlJlator 30 
Softpac-I (Competitive Software) 29 

FORTH for PET 
BY L C. cargi~ and Micha~ Ri~y $50 
Features incilde: 

lull FIG FORTH Il'Odel. 
all FORTH 79 STANDARD extensio1s. 
structured 6502 Assembler with nesteddecisioo making 

macros. 
full saeen editing (same as wtlen prograrTWning in 

BASle). 
auto repeat key. 
sample programs. 
staf'(lard size screens (161ines by 64 charactefs). 
150 screens per diskette on 4040, 4S0 screens on S050. 
ability to read am 'Mile BASIC ~tial files. 
introductory manual. 
reference manual. 

flr~ on any t6K or 32K PET/CBM (Including S032) with 
ROM 3 or 4, and CBM disk drive. Please specify configtJ'ation 
wtlen ordering, 

Available soon: 
Metacompller for FORTH $30 

simple melacompiler for creating compacted object code 
which can be executed independently {withoot the FORTH 
system}. 

PaperMate 
60 COMMAND 

WORO 
PROCESSOR 
by Michael Riley 

Paper-Male is a lu il-lealliredword processor for CBM/PET. 
Paper-Mate incorporates 60 commands to give you full 
screen editing with graphics lor all 16K or 32K machioes 
(including S032), all printers, and disk or tape drives. 
For wril lng lext, Paper-Mate has a definable keyboard so 

yoo can use either &lsiness or Graphics machines. Shift 
Ic·~k on leiters only, or use keyboard shif1 lock. All keys 
repeal 

Paper-Mate text editing includes float ing rursor, scroll up 
or 0:Jwn page fOfWard or back. and repeating insert and 
delete keys. Text block haooling includes transler, delete, 
awerd. save. load. and insert 

All formatting commands are imbedded in text for 
CO'TlPlete cootrol Commands include margin control and 
release. coIurm adjust 9 tab settings, variable line spacing. 
justify text center text and auto print form leiter (variable 
block). Files can be linked so that one command prints an 
emire maooscript Auto page, page headers. paoe numbers, 
pa.rse al end of page, and hy~alion pauses are included. 
Unlike most \/IUd p-ocessors, CBM ~ as well as 

text can be used. Paper-Mate can send any ASCII code 
over any seoondary adciess to any printer. 

Paper-Mate !unctions with 16/32K CBMJPET machines. 
w~h any printer, aoo with either cassette or disk. 

To order Paper-Mate, Please specify conIir}Jration. 

" ""Mltl II jill " ~" 40.00 

BASIC INTERPRETER $200 
Designed to support the CBM S096 (8032 with add-on 64 K 
board). A lull interpreter implementation to automatically take 
advantage 01 the extra memory avaitable to the S032. 

8PI G.uflll lttf .. r- 1032/80 50 
BPI Acetub Ihc.m~1t - 1032/8050 

HlyO' Solin" 
Complex Mathemalics 
Ergineering Mathematics 
General Mathematics 
MCAP:Circuit Analysis Prt:qam 
Energy Miser 

300 
300 

12.70 
12.70 
12.70 
21.00 
24.50 

CASH MANAGEMENT SYSTEM $45 
Easy to use. Keeps track 01 cash disbJrsements, cash 
receipts, cash transfers, expenses lor up to 50 categories. 

MICRo-REVERSII" PET by Michael Riley 10 
super machine language version of Othello 

T ... ~ VIII .. / Kll & 1,," by Michaet ~ley 10 
two excellent machine language maze pIt9'aIllS 

WRITE FOR CATALOG 
252 Bethlehem Pike ABC t AddS125perorderiorsh'RltngWepaybaiarceol UPSsurtace 
Colmar. PA 18915 215-822-7727 ompu ers chargeson anprepa,dorde<S Pr~eshstedareoncash d,scoonl 

baSIS Regular pnces Slightly higher Prrces sublect to change 
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This is the concluding segment of a three-part review of

Microsoft BASIC for Atari. Included is a demonstration

program, illustrating some of the features of "AMSB."

Review:

Atari Microsoft

BASIC (Part III)

Jerry White

Levittown, NY

This is the third and final part of our series on

Atari Microsoft BASIC. A demonstration program

called ALARM.MSB has been provided as an

example. I used the file extension .MSB to indicate

Microsoft BASIC. Since I have three different

versions of BASIC, I had to have some way of

knowing which version was used in a given pro

gram. Ifyou have more than one version of BASIC,

I suggest you use filename extensions .MSB to

indicate Microsoft, and .BAP to indicate BASIC

A + . Programs in Atari SK BASIC may then be

identified by having no extension, or by using

A8K,or.BAS.

Read the introduction display messages found

in program lines 310 through 350. The user is

prompted to enter the current hour, minute, and

second, followed by an alarm hour and minute.

For example, enter the current time as hour 9,

minute 58, and second 30. Then enter the alarm

hour as 10 and the alarm minute as 0. This will set

the alarm for 1 minute and 30 seconds from our

current time.

You may wonder why someone would want to

use a computer as an alarm clock. In this case, we

want to demonstrate commands unique to Atari

Microsoft BASIC (AMSB). Since our computer has

much greater display capability than any alarm

clock, we can also tell someone why the alarm was

set. The next and final prompt says, "ENTER

ALARM MESSAGE BELOW:". This message will

be displayed when the current time and the alarm

time are equal.

As you begin to type this program into the

computer, you will soon notice some strange looking

statements. The SETCOLOR 6.9,0 is not an error.

In GRAPH ICS 0 ofAMSB, this sets the background

color to dark blue-grey. What ever happened to

SETCOLOR 0, you ask? Color registers zero

through three are used to set the colors of Player

Missiles.

At program line 190, notice the command

LINE INPUT MESSAGES. LINE INPUT takes

one screen line of keyboard input and places it into

a string.

At program line 200 notice the command

PRINT #6 AT (8,2). AT (8,2) replaces the Atari

8K BASIC POSITION statement.

You might also think there is an error in pro

gram line 240. Notice that the SOUND command

contains five variables. That fifth variable is

optional and specifies duration in 60ths of a

second or jiffies. Each time the current minute

changes, this sound will occur for 15/60ths or one

quarter of a second. Up to twenty pending SOUND

commands may be saved in what is called the stack.

This permits your BASIC program to go on about

other tasks while SOUND commands are executed

automatically.

If you were to set an alarm for more than a

few minutes into the future, you could shut off

your TV or monitor and save a few watts. The

alarm sound is the console bell. When the bell rings

twice, you could turn your TV back on to read the

message.

This concludes our series on Atari Microsoft

BASIC. It was my intention to point out its strengths

and weaknesses, make comparisons to Atari 8K

BASIC and O.S.S. BASIC A +. and to demonstrate

some of its unique commands. AMSB is not for

everyone. I hope I've provided enough information

so that you can decide if Atari Microsoft BASIC is

for you.

10 REM ALARM.ttSB by Jerry White

28 REtt ATARI Microsoft BASIC

30 REtt Alarm Clock Demonstration

40 GOSLB 308:GRAPHICS 0=SETCOLGR 6,9,0:P

OKE 82,19

50 PRINT:PRINT"* ATARI ALARM CLOCK *U:PR

INT

60 PRINT-imn "ENTER CURRENT H0LR:";rR

70 HR=INT(rR>aF HR<0 OR HR>23 Tr£N 60

80 T=*R#60#60*68

98 PRINT:INPUT "ENTER CURRENT MINUTE=U;M

IN

0106 MIN=INT(MIN):IF MIN<0 OR MIN>59 THE

N 90

0110 T=T+MIN*60*60

0120 PRINT -INPUT "ENTER CURRENT SECOND'-

%SEC

0130 SEC=INT(SEO=IF SEC<0 OR SEO59 THE

N 120

0140 T=T+SEC#60:TIME=T=REM TIhE$ NOW HOL

DS THE CURRENT Tilt

COMPUTlI May. 19B2.lssue 2..:1 

This is the concluding segment oj a Iln-ee-part review oj 
Microsoft BASIC for A tali . Included is a demonstmtion 
IJmgra.m, illustmting some oj the Jeattl:res oj "AMSB. " 

Review: 

Atari Microsoft 
BASIC (Part III) 
Jerry White 
Levittown, NY 

T his is the third a nd final part of our series on 
Atari Microsoft BASIC. A d emonstra tion program 
called ALARM.MSB has been provided as an 
example . I used the file ex te nsion .MSB to indicate 
Microsoft BASIC. Since I have three diffe rent 
ve rsions of BASIC, I had to have some way of 
knowing which version was used in a given pro
gram. If yo u have more than one ve rsion of BASI C, 
I sugges t you use filename extens ions. MSB to 
indicate Microsoft, and .BAP to ind icate BASIC 
A + . Programs in Atari 8 K BASI C ma y then be 
identified by having no extension , or by using 
.A8K , or .BAS. 

Read the introduction display messages found 
in program lines 3 10 through 350. The user is 
prompted LO ente r the current hour, minute, and 
second. fo llowed by an alarm hour and minute . 
For exa mple, e nter the curre nt time as hour 9 , 
minu te 58, and second 30. T he n enter the alarm 
ho ur as 10 and the a larm minute as O. This will set 
the alarm fo r I minute a nd 30 seconds from our 
( Urrenllime . 

You may wonder why someone would wa nt to 
use a compute r as an alarm clock. In this case, we 
"'ant to de mo nstrate cOlnma ncl s unique to Atari 
Microsoft BAS IC (A MSB). Si nce our computer has 
much g rea ter display capability tha n any ala rm 
clock, we can also tell someone why the alarm was 
sel. The next and final prompt says, "ENTER 
ALARM MESSAG E BELOW:". This message will 
be displayed when the curre nt time and the a la rm 
time a re equal. 

As yo u begin to type this program into the 
computer, you will soon notice some strange looking 
statements. T he SETCOLOR 6,9 ,0 is not an erro r . 
I n G RAPHI CS 0 of AMSB, this sets the background 
color to dark blue-grey. What eve r happened to 
SETCOLOR 0, you ask? Color registers zero 
through three a re used to set the colors of Player 

Missiles . 
At program line 190, notice the command 

LINE INPUT MESSAGE$. LINE INPUT ta kes 
one sc reen line of keyboard input a nd places it into 
a strin g. 

At program line 200 notice the command 
PRI NT #6 AT (8,2). AT (8 ,2) re places the Ata ri 
8 K BAS IC POSITI O state me nt. 

You might a lso think there is an erro r in pro
g ra m line 240. Notice that the SOUN D com mand 
conta ins five va ria bles. T hat fifth variable is 
o ptional and specifies duration in 60ths o f a 
second o rjiffies . Each time the current minute 
changes , this sound will occur Fo r 15/60ths o r one 
quarter ofa second. Up to twenty pend ing SOUN D 
comma nds may be saved in what is ca lled the slack . 
This pe rmits your BAS IC program to go on about 
other tas ks while SOUN D com mands a re exec uted 
automatica ll y. 

If yau we re to sel a n a la rm fo r mo re tha n a 
few minutes in to the future, you could shut ofT 
yo ur TV or monitor and save a few watts. T he 
a larm sound is the conso le bel l. When the bell, rin gs 
twice, yo u could turn your TV bac k on to read the 
message. 

This concludes our series on Atari Microsoft 
BAS IC. It was my intention to po int out its strengths 
and weaknesses , make compa riso ns to Atoui 8 K 
BASIC and O.S.S. BAS IC A + , a nd to demonstra te 
some of its unique commands. AMSB is not for 
eve ryone. I hope I've provided e nough information 
so that you can d ecide if Atari Microsoft BASI C is 
for )'ou. 

10 REM AlARM. t1SB ~ ~ (.1.-,1 te 
20 REM ATI*I Micr·osoft BASIC 
38 REM Alarm Clock Oe.llonstration 
40 GOSUB 3OO:GRAPHICS 0:SETCCl..lJ< 6,9,0:P 
O<E 82,10 
50 PRINT: PRINT" »; ATI*I f.t.ARM QOCK *":PR 
HiT 
60 PRINT: ItPUT "ENTER Cl.F:RENT fO..R:" i~ 
70 I-R=INT<l-R):IF ~<€l lJ< f-t<)23 Tf£H 60 
80 T ::ffi*60*60*60 
90 PRINT: UPUT "ENTER ~T MIIUlE: II iM 
IN 
€l100 MIH=INT(tlI14) : IF MUK0 OR MI14)59 1l£ 
1490 
€l110 T=T+MIN*60*60 
0120 PRI NT : Uf'lJT II ENTER D..RRENT SECCN): 
II iSEC 
€l130 SEC=INT(SEc): IF SEW) lJ< SEC>59 TI-£ 
14120 
0140 T=T+SEC*60 :TIME=T:REM TlME$ HOW HOl 
OS TI-£ CURRENT TIME 
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I ATARI (tm) GRAPHICS AND SOUND MADE EASY! t

5
XT

SANTA CRUZ EDUCATIONAL SOFTWARE HAS WRITTEN A SERIES OF AFFORDABLE PROGRAMS THAT DEMONSTRATES MANY OF THE

SPECIAL "TRICKS" THAT ONLY THE ATARI 400/800 COMPUTER IS CAPABLE OF DOING. WE OFFER EVERYTHING FROM A PROGRAM

THAT DOES FANTASTIC HIGH RESOLUTION GRAPHICS TO ONE THAT ACTUALLY DIALS YOUR PHONE

MASTER MEMORY MAP(lm) - This is really the key to us

ing the ATARI'S capabilities We start out by explaining

how to PEEK and POKE values mio memory so thai even

new programmers can use this Then- we give you over 15

pages ot the memory locations thai are Ihe most useful. The

information is condensed from both the ATARI'S Operating

System Manual and various articles and programs. Mis. of

course, useful even for expenencerJ programmers as a

reference Also, we highly suggest that dealers otter this

Memory Map lo customers who request lo be told how to

use the power ot the machine We guarantee it will answer

many of the questions you have aOout the machine.

$6.95

TRICKY TUTORIALS(tm)

H: DISPLAY LISTS - This program teaches you how to

alter the program in the ATARI that controls the format of

the screen For example when you say graphics 8 the

machine responds with a large graphics 8 area at the lop of

ihe screen and a small text area at the bottom. Now. you

, will be able to mix the various morJes on the screen at the

same lime Just think how nice your programs could look

with a mix of large and small lexl, and both high and low

resolution graphics, this program has many examples plus

does all of the difficult calculations!

#2: HQRIZONTAL/VERITCAL SCROLLING - The inform

ation you pul on Ihe screen, either graphics or text, can be

moved up. down or sideways This can make some nice ef

fects You could move only the text on Ihe bottom half of the

screen or perhaps create a map and then move smoothly

over it by using the joystick.

#3: PAGE FLIPPING - Normally you have to redraw the

screen every time you change Ihe picture or text. Now you

can learn how lo have the computer draw the next page you

wanl lo see while you are still looking at the previous page,

Ihen Hip loitinslantly. You won't see it being drawn, so a

complicated picture can seem to just appear. Depending on

your memory size and how complicated the picture, you

could Hip between many pages, thus allowing animation or

other special effecls with your lexl.

•4: BASICS OF ANIMATION - Shows you how to animate

simple shapes using the PRINT and PLOT commands, and

also has nice little PLAYER/MISSILE Graphics demo to

learn This would be an excellent way to start making your

programs come alive on the screen Recommended for new

owners

#5 PLAYER MISSILE GHAPHICS - This complex sub|eci is

demonstrated by starting with simple examples, and

building up to a complete game and also an animated

business chart on multiple pages! As always, the computer

does most of the calculations. Requires 32K disk or tape

and costs 529.95

#6: SOUND - from explaining how to create single notes,

lo demonslraling complex four channel sound effecls. this

newest tutorial is great. Even those experienced with

ATARI'S sound capabilities will find the menu ot sound ef

fects a needed reference that can be used whenever you

are in the need of a special sound for your programs.

Everyone will learn something new! Written by Jerry

White.

Tricky Tutorials (except #5) require 16K

memory for cassette orders and 24K for disk.

The price is $*19.95each. You may order

1,2,3, & 4 for S64.95.AII six in a colorful

binder cost S99.95.

THE GRAPHICS MACHINE!! - Turn your computer into an

incredible graphics tool with advanced commands like cir

cle box. fill, polygon, line. help, etc 3 colors in graphics 8

with instant text"1 Create colorful business charls or

beautiful drawings and then save or retrieve them from

disk in 5 SECONDS. YES. It's that fasl. Needs a" 48K.

disk, and costs S19.95

MINI-WORD PROCESSOR - This is for those of you who

have a printer, but don't want to spend $100 or more for a

fancy word processor It is suitable lor simple editing of

lext. accepts most control characters for your printer, and

text is stored on disk lor easy retrieval Holds 2ft lyped

pages at a time Requires 32K. disk or tape $19.95

BOB'S BUSINESS - 14 small business type programs for

home or office, all chosen from a nice menu Supports

printed output 169 sectors of output require 16K tape, or

32K disk 514.35

KID'S #1 - includes Ihe following 1| TREASURE -

search lor the lost treasure while trying to keep Irom falling

into the sea Nice graphics if you find It!; ?)DIAL0GUE -

talk back to ihe computer aboui four sublets. 3) MATH

QUIZ - Nice musical and graphical rewards for good

scores Parents input Ihe level ol dillicully

KID'S HZ - A spelling quiz, a "scrabble" type game, and

a version of Touch with the compuier giving all the direc

tions' Both Kid's programs require 15K lape or 24K disk

and cost $14.95 each

MINI-DATABASE/DIALER - This unique new program

siores and edits up lo 8 lines of information such as name,

address, and phone numbers, or messages, inventories or

anything you wanl II has the usual sort, search, and prinl

opitons. but it also has an unusual feature If your files in

clude phone numbers and you have a touch-lone phone.

the program will DIAL THE PHONE NUMBERS FOR YOU1

This is perfect for those who make a lot ol calls like

salesmen, teens, or those trying lo gel through lo busy

numbers (ads as an aulo-redialer) It is also a loi ol fun to

use Requires 16K cassette or ?4K disk and cosls $24.95

FONETONE - For those who only wanl to store name and

phone numbers and have the dialer lealure as above, we

offer this reduced version Same memory reguiremenls.

but only costs $14.95. Don't forget you must have a touch-

tone phone.

PLAYER PIANO - Turns your keyboard info a mini-piano

and more Multiple menu opitons provide the ability to

create your own songs, save or load data files using

cassette or diskette, fix or change any ol up lo 400 noles in

memory, and play all or parl of a song The screen displays

the keyboard and indicates each key as it is played from a

dala file or the noles you type You don't have to be a musi

cian lo enjoy this educational and entertaining program

Requires 24K cassette or 32K disk. $14.95

BOWLERS DATABASE - Provides Ihe league bowler with

Ihe ability to record and retrieve bowling scores providing

permanent records. The data may Ihen be analyzed by Ihe

program and displayed or printed in summary or detail

lorm. Data may be stored on cassette or diskette and up

dated quickly and efficiently The program proivdes such

information as highest and lowest scores by individual

game, (first, second, and third games throughout the

season}, high and tow series, currenl average, and more

The program listing and documentation provided are a

tutorial on ATARI basicand record keeeping Requires 16K

for cassette or 24K for disk $14.95

By Ihe time you read this all computers (400/800I being

produced should have the tabled GTIA chips included

ATARI service may upgrade older computers call and ask

(it's easy to do yourself). We have one and the im

provements lhal graphics modes 9.10. and 11 offer are

great" To help you figure oui what to do wilh the new

modes a new Tricky Tutorial will be offered in March on

Modes 9 lo 11. Either give us a call or write around that-

time

••••••••••••••••••••••••••••••••••••••■A-**

J SANTA CRUZ EDUCATIONAL SOFTWARE
SEE YOUR LOCAL DEALER 5425 Jigger Dr., Soquel, CA 95073

qR C.O.D. Orders call (408) 476-4901

nnnr-D cddm 'Includes S3.00 postage ($1.00 lor Memory Map]
UnLJbn rnUm! "In California, include 6.5% tax

VISA and MasterCard Accepted.
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SANTA CRUZ EDUCATIONAL SOFTWARE HAS WRITTEN A SERIES OF AFFOROABLE PROGRAMS THAT OEMONSTRATES MANY OF THE 
SPECIAL " TRICKS " THAT ONLY THE ATARI400 / BOO COMPUTER IS CAPABLE OF OOING . WE OFFER EVERYTHING FROM A PROGRAM 
THAT OOES FANTASTIC HIGH RESOLUTION GRAPHICS TO ONE THAT ACTUALLY OIALS YOUR PHONE ..... 

***********************************~************************ 
N 
~ u MASTER MEMORY MAP(tm ) - Tllis IS really the key 10 us· 
n:! ing the ATARI 'S capablhlies We start Oul by explaining 
~ how to PEEK and POKE values into memory so that even 
U') new programmers can use this . Then : we give you over 15 

pages of the memory locations that are the most useful . The 
'" Inlormalion is condensed Irom both the AT ARI'S Operating 
~ System Manual and various ar1icles and programs. 1\ is . of 
o course . uselul even lor experienced programmers as a 
:; reference Also . we highly suggesl ttiat dealers oller Ihis 
~ Memory Map to cuSfomers who request to be lold how to 
.!lIII: use Ihe power olfhe machine. We guarantee il will answer 
. ~ many 01 the questions you have about the machine . 
>=-• 
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$6.95 

TRICKY TUTORIALS(tm) 
c; '1 : DISPLAY LISTS - This program leaches you how \0 
,~ alter the program in the ATARllhat conlfors the format of 
tV the screen . For example : when you say graphics B Ihe 
g machine responds with a large graphics 8 area at the lopol 
~ Ihe screen and a small text area al tile bol1om. Now. you 
N Will be able to mix the various mOdes on rhe screen at the 
~ same lime. Just Ihink how nice your programs could look 
~ wilh a mix of large and small lex! . and both high and low 
c: resolution graphics. this program has many examples plus 
~ does all of the difficult caluculalions! 

'" 12: HORIZONTAl /VERITCAL SCROLLING - The inform· 
~ 
" '5 
~ 

alion you pul on Ihe screen. ellher graphics or rext. can be 
moved up. down or sideways. This can make some nice e!· 
lects . You could move only the text on Ihe bo1!om half 01 the 

.:- screen or perhaps create a map and then move smoothly 
.~ over it by using rhe joystiCk . 

>=-
• 13: PAGE FLIPPING - Normally you have to redraw Ihe 
~ screen every lime you change the picture or lext. Now you 
~ can learn how to have the computer draw the nexl page you 
o wanl lO see while you are stili looking a[ the previous page. 
(I) lhen llip to it inslantly . You won '[ see it being drawn. so a 
~ complicaTed plclure can seem to just appear . Depending on 
.E your memory size and how complicated the picture. you 
~ could flip between many pages . thus allowing animaTion or 
::s other special effecls with your [ext. 
~ 
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Tricky Tutorials (except *5) require 16K 
memory lor cassene orders and 24K lor disk . 
The price is S 19.95each. You may order 
1,2,3, & 4 lor S64.95.AII six in a colorlul 
binder cost S99.95 . 

THE GRAPHICS MACHINE!! - Turn your compuTer into an 
incredible graphiCS 1001 with advanced commands like tir· 
cle , box. 1111. polygon . line. help. etc . 3 colors in graphics 8 
with instant lext l !! Create colorful business charts or 
beautiful drawings and then save or retrieve them from 
disk in 5 SECONDS, YES , It'S lhat las1. Needs all 48K. 
disk . and costs 519.95 

KID 'S '1 - Includes Ihe follOWing I) TREASURE - g' 
search for the lost treasure while trying 10 keep from lailing :::f 
Into Ihe sea Nice graphics II you hndl!' . 2)OIALOGUE - ~ 
lalk back to the computer aboul four subjects : 3) MATH CD 

QUIZ - Nice mUSical and graphical rewards for good • 
scores Parents input the level 01 dlWcUlly ~ 
KID 'S '2 - A spelling qUIz . a ·· scrabble '· type game. and 
a verSion 01 TOUCh wilh fhe compuler gIVing all lhe direc· 
IIOnS I Bolh Kid 's programs require t6K lape or 24K disk 
and cost 514 .95 eaCh . 

MINI-DATABASE/ DIALER - This unique new program 

n 
~ 
-< 
-< 
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~ 
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Slores and edits up 10 8 lines of inlormalion such as name. ~ 
address . and phone numbers . or messages . mventories or S. 
anything you want It has the usual sort. search . and print 
oplions. buT it also has an unusual feature ' 1/ your HIes in' ~ 
clude phone numbers and you have a touch· tone phone . N 

Ihe program will DI AL THE PHONE NUMBERS FOR VOUI ~ 
This is perfect lor those who make a lot 01 calls like a 
salesmen. teens. or those Irying 10 get through 10 busy ~ 
numbers (acls as an aulo·redialerj It is also a 101 of lun to g 
use Requires 16K cassel1e or 24K disk and costs 524 .95 ~ 

en 
FONETONE - For those who only want 10 store name and 0 

phone numbers and have the dialer tealure as above, we ! 
offer this reduced version . Same memory requiremenls. ; 
but only costs 514 .95. Oon 't forgel you must have a touch
tone phone . 

PLAYER PIANO - Turns your keyboard inlO a mlnl'piano 
aM more Multiple menu oplions provide the abilily 10 
creare your own songs. save or load data files using 
casselle or diskette . fix or change any 01 up 10 400 notes in 
memory. and play all or parI of a song. The screen displays 
the keyboard and indicates each key as i1 is played Irom a 
dala lile or the notes you type . You don', have 10 be a musi' 
cian to en joy this educational and enlertalning program , 
Requires 24K cassel1e or 32K disk . 514.95 

• en 
"' ~ 
"' n 

BOWLERS DATABASE - Provides Ihe league bowler with c: 
Ihe ability to record and retrieve Dowling scores providing ~ 
permanent records . The data may Ihen be analyzed by Ihe a. 
program and displayed or printed in summary or detail a 
form . Oala may be stored on casselle or diskette and up- ~ 
dared quiCkly and ellicienlly. The program proivdes such g 
inlormalion as highest and lowest scores by individual !!.. 

;:: '4 : BASICS OF ANIMATION - Shows you how to animale game. IlIrSI . second, and third games ThroughOut Ihe g' 
u Simple shapes USing Ihe PRINT and PLOT commands, and season), high and low series . current average . and more . ::f 
CQ also has nice little PLAYER / MISSILE Graphics demo 10 The program listing and documentalion provided are a ! 
~ learn This would be an excellenl way to start making your MINI.WORD PROCESSOR - This is lor IhOse 01 you who tutorial on ATARt oasic and record keeeping . Requires t6K ;. 
(I) programs come alive on the screen. Recommended lor new have a printer , but don't want to spend S 1 00 or more for a lor cassette or 24K lor disk . 514.95 
• owners lancy word processor . It is suitable lor simple editing 01 ~ 
.!!! text , accepts most contrOl characters lor your printer , ane! By the time you reM this all computers (400/800) being c:;-
,~ 15 PLAYER MISSILE GRAPHICS - This complex subject is text is stored on disk lor easy retrieval Holds 2,* typed produced shOuld have the lable(! GTiA chips Included, ~ 
~ demonstrated by starling with simple examples , and pages at a time . Requires 32K, e!isk or tape. $19.95 ATARI service mayupgradeoldercomputers ... callandask -;; 
~ building up to a complete game and also an animated (irs easy to do yoursell). We have one and the im· ~ 
.:- business chart on mulliple pages! As always . the computer provements fhat graphics modes 9.10, and 11 oller are AI 
~ does mosl 01 the calculations. Requires 32K disk or lape BOB 'S BUSINESS - 14 small business Iypeprograms lor greal! ! To help you figure out what to do with the new Cit 
~ and costs 529 ,95 home or office , all chosen from a nice menu. SUPPOr1S modes a new Tricky Tutorial will be olleree! in March on • 
• printed output. 169 sectors of outpul require 16K tape. or Modes 9 10 11 , EUher give us a call or wrile around that· 
~ 16: SOUND - From explaining how to create single notes. 32K disk . $14 .95 time ~ 
~ to demonslrallng complex four channel sound ellec!s. !his G;' 
o newest tulorial is grea1. Even those experienced with (") 

~ ATARl's sound capabilities will flnd the menu of sound el· :******************** ******************** ~ 
c tecls a needed reference that can be used whenever you *' 
.E are in the need of a special sound for your programs. *' SANTA CRUZ EDUCATIONAL SOFTWARE ~ 
~ Everyone will learn something new! Wrill," by Jerry >t SEE YOUR lOCAL DEALER 5425 Jigger Or., Soquel, CA 95073 "_"' 
... White. 
~ >t OR C.O.D. Orders call (40B) 476·4901 g 
~ ! ORDER FROM: 'Includes S3.00 poslage IS1.00 lor Memory Map) ;;; 
U >t 'In California , Include 6.5% tax " 
~ ~ ~ -. ....- VISA and MasterCard Accepted. :: 

~ *' ; 
Santa Cruz Educational SoHware • Tricky Tutorials' Santa Cruz Educational SoHware • Tricky Tutorials' Santa Cruz Educational SoHwar. 'Tricky , 
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615Q PRINT*INPUT "EKTER ALARM HOUR=g;AH

0169 AH=INT<AH>:IF AH<0 OR AH>23 ThEN 15

3

8170 PRINT'imn "ENTER ALARM MINUTE:";A

ti

8188 At1=INT(AM>aF AM<0 OR AI1>59 THEN 17

0

01% PRINT ^PRINT "ENTER ALARM tiESSAtZ BE

LOW*11: LINE IW>UT MESSftC£$ = POKE 82,2=PRIN

T

8260 GRAPHICS SPRINT tt6, AT <8,2)/(tim

0210 NEWt1IN$=riID$(TIME$,4,2)-MIN=UALCNEW

0230 IF NEW1IN$=0LDMIN$ THEN 250
8240 P=UAL(l1IO$<TirE*,4.2)>:S0UND 8.P+18
,18.15*15
0250 0LDMIN$=HEWT1IN*aF OLDTIt€*OTIME$
THEN CtDTIt1E*=TirE$ = SETCOLOR 4,RNLX0>*16

,10=SETCOLOR 5,RHX0>*16,19

0260 PRINTS, AT <6,4>;TIME$

0270 IF HR=AH AND MIN=AM TV€N 290

02S0 G.210

6299 POKE 766,8:GRAPHICS 0:PRINT

3)=PRINT:PRINT MESSAGE*-PRINT CHR*<253V

END
638S GRAPHICS GrSETCOLOR 6,1,8'PGKE 82,2

'POKE S3;39=POKE 752/1=PRINT

6310 PRINT ^PRINT " This Atari Microso

ft Basic prosram": PRINT "demonstrates th

e Lee of some unique"

6320 PRINT "raiwands such as TIME, TIME*

, and the"-PRINT nSO*€ command's fifth

variable <dura-u

0336 PRINT "tion.) TV* SOUND will occur

or. each"=PRINT "chanse of minute."=PRIN

T

6349 PRINT " The proeram i^y be used t

0 set an";PRINT "alarm and have the Atar

1 rins it's"

&35S PRINT "bell and display a reminder

messase. SPRINT ^PRINT TAK9)"PRESS ISTA

RTI TO BEGIN11

0366 FOR U0L=15 TO 0 STEP-8.5 = SOUND 6,0,
2,U0L = NEKT >JOL
8370 IF PEEKC 53279X>€ THEN POKE 755,3 = P

6380 RETURN

* REMEMBER WHEN*

Grandma used envelopes for

paying her bills, and it worked.

*NOW*

Grandma's system has been

converted for your standard

VIC-. Now it looks like a check

book and works like a payroll

deduction. It reserves your funds

for what's due, and tells you

what's left to spend.

* INCLUDES 4 ROUTINES *

on cassette tape

• CHECKS

• DEPOSIT

• RECONCILE

• MAINTENANCE

Check or money order accepted

for S25.95 plus $1.50 postage

and handling.

RAM/RBC SYSTEMS

P.O. BOX 351

MALDEN, MA 02148

*. Trademark of Commodore

VIC TRICKS v
"Intelligent programs for the VIC-20"

BACKGAMMON

Plays a good game by the rules and

won't let you cheat. $12.95

HOME/SMALL BUSINESS

Calculate depreciation, loans and

investments. $9.95

CUDA MAN

Arcade game with fast munching

action. $9.95

GRAPHICS GENERATOR

Create, edit, reverse, save special

characters. The best we've seen! $9.95

MACHINE LANGUAGE and

BASIC MONITOR

Add ML subroutines to your programs,

or monitor basic. Self-relocates and

deletes when not needed. $9.95

VIC TRICKS

A booklet of helpful basic subroutines

that can cut programming time in half.

Yours FREE when you order all 5

programs.

Available soon;

BLACKJACK TUTOR. Teaches you

best winning strategy.

ADVANCE. A self-learned educational

experience for home or school.

Send check or M.O. to:

RAR-TECH
Box 761, Rochester, Ml 48063

^■VIC-regls!erecl trademark of j

Commodore Business Machines /

-1 -.3 0 .3 1

2 —

4 —

li im|i hi 1 null n 11

PLOT SCIENTIFIC FUNC

TIONS OR THENKSULTS
OF VOUR OWN PROQRRMS
WITH fl VIC 20* 4\313

PRINTER. THIS R01

FEflTURES: THE

RESOLUTION POSSIBLE

THE 1315 <72 DOTS/IN.

USER RDJUSTflBLE SIZE

flUTO SCRLINO. MflV

USEC FOR STRIP

RECORDING, USES 2K/1?RM

ONLV *3.00 COWTRPE)

PLERSE INCUSE $1.50
FOR POST ^PRPERWORK

SCIEN?fVIC SOFTWRRE
DEPTyC, 323 LOHNES DR.

FR1RB0RN, OHIO 43324

OMMODORE TRRDEMRRK

tBRCKGROUND IS flCTURL

JMPLE PLOT OF SIN T

IN RRDIRN3)
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0150 PRINT ' II'f'UT "ENTER IUlRM IO..R '. ;~ 
0160 t:l{=INT(~ )' IF ~0 (R ~>23 Tf£N 15 
o 

3): PRINT :PRmT tESSAGE$ : PRINT CH<:$( 253) : 
Em 
0300 GRAPHICS (ij :SETCOLt)< 6, L0:PCJKE 82,2 
:POKE 83,39 :POKE 752, l :PRINT 0170 PRINT'II'f'UT "ENTER ~M MltUTE ," ;A 

M 0310 PRINT :PRINT" This Atar i Microso 
ft Basic prOSt' a.\)" : PRINT "demonstr'ate5 th 
e use of some ur, ique" 

0100 ~INT<~ ): IF AtK0 (R AM>59 1l£H 17 
o 
0190 PRINT :PRINT "ENTER !UlRM MESS~ BE 
LCM ' " : LINE ItflUT tESSfa$: PO<E 82, 2: PRIH 
T 

0320 PRltH "coflllY.ands such as TlI'E , TlI'E$ 
, and the": PR I NT n SOI..ID cOMmand's fifth 
var'iab1", ( dwa-" 

02(10 GRAPHICS 18:PRINT lI6, AT (8, 2); "tim 0.13(1 PRHlT "tior. . ) The SOJND wi 11 occur 
eU : A-t$=1111 
0210 I'£WMIN$=MIO$( TltE$ , 4,2) : MI~Oa.l 
MHl$): ffi=~(LEFT$( TltE$,2) 

on each" :PRINT "chanse of minute . ":PRIH 
T 
0340 PRHiT" The prosram ma.!=' be used t 
o set an" :PRnrr "alar'iIl and have the Atar 
i r·ins it's" 

0230 IF NEj,f1Ul$=OLr.ttIN$ Tf£N 250 
0240 P=UAL( MIO$( TIt1E$,4,2»:SOUNQ 0,P+19 
, HL 15, 15 
0250 OlDMIN$=}~IN$:IF OLDTIME$<>TItE$ 
HEN OLDTltH=Tlt'E$ :SETCIl..!l< 4,r.KJ(0)*16 
,HI :SETCOLOR 5, RtlX0):t16,10 

0350 PRINT "be 11 and disp 1 a!:j a reminder 
il .... ssase . " :PRINT :PRINT T~9)"PRESS ISTA 
RTI TO BEGIW 

0260 PRINTlI6, AT (6,4 ); TlME$ 
0360 Fffi IJOL=15 TO 0 STEP-0 . 5: SOLiI'[) 0, 0, 
2, IJOL : I-1EXT 1)Jl 

0270 IF HR=#l ~ MIH=AM Tl£N 290 
~:0 G.210 

w70 IF PEEK( 53279)<>6 THEI-1 PIl<E 755 , 3 :P 
tJ<E755,2 :G.370 

0290 F'O<E 766, 0:GRAPHICS 0:PRINT ()R$(25 0380 RETURN © 

• REMEMBER WHEN ' 

Grandma used envelopes for 
paying her bil ls. and it worked, 

• NOW ' 
Grandm a's system has been 
converted for your standard 
VIC"', Now it looks like a check
book and works li ke a payrol l 
deduction . It reserves your funds 
for what's due, and tells you 
what's left to spend. 

• INCLUDES 4 ROUTINES ' 
on cassette tape 

• CHECKS 
• DEPOSIT 

• RECONCILE 
• MAINTENANCE 

Check or money order accepted 
for $25.95 plus $1.50 postage 
and handling. 

RAM/RBC SYSTEMS 
P.O. BOX 351 
MALDEN, MA 02148 

® Trademark of Commodore 

VIC TRICKS 
" Inte ll igent programs fo r the VIC-20" 

BACKGAMMON 
Plays a good game by the rules and 
won ', tet you cheal. $12.95 

HOME/SMALL BUSINESS 
Calculate depreciation, loans and 
investments. 59.95 

CUDA MAN 
Arcade game with fast munching 
action. $9.95 

GRAPHICS GENERATOR 
Create. edit , reverse, save special 
characters. The best we've seen! $9.95 

MACHINE LANGUAGE and 
BASIC MONITOR 

Add ML subrouti nes to your programs. 
or monitor basic. Self-re locates and 
deletes when not needed . 59.95 

VIC TRICKS 
A booklet of hel pful basic subroutines 
thaI can cut p rogramming time in half. 
Yours FR EE when you order arl 5 
programs. ___ _ 

Available soon : 
BLACKJACK TUTOR. Teaches you 
best winning strategy. 
ADVANCE. A self-learned educational 
experi ence for home or school. 

Send check or M.O. to: 

RAR-TECH 
Box 761, Rochester, MI 48063 

' VIC'reg istered trademark of 
Commodore Busi ness Machines 

o 
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3 

-1 -.~ 0 .~ 1 
11,,11111111111111111 
PLOT SCIEN1~F IC FUNC
TIONS OR THE SULTS 
OF YOUR OWN PR AMS 
WITH A YIC 20* & ~1~ 
PRINTER. THIS RO 
FEATURES: THE HIG 

RESOLUTION POSSIBLE 
THE 1~1~ (72 DOTS/IN. 
USER ADJUSTABLE SIZE 
AUTO SCALING. MAY 

USED FOR STRIP C 
' RECORDING. USES 2 

BACKGROUND IS ACTUAL 
MPLE PLOT OF SIN T 

Y T IN RADIANS) 
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To use your VIC to call other computers (or to use such

telecommunications services as The Source or Micronet),

you need special connecting equipment (an interface) to

add a modem to the VIC. A modem is the device that lets

your computer '"talk" and "listen" to other computers, on

the telephone.

Review:

Modem Driver

Module

(MDM-1)

Harvey B. Herman

Associate Editor

The MDM-1 module is an interface which allows

the VIC to be connected to a modem. A simple

program can then turn the VIC into a terminal

which can access remote computers. In the process

of evaluating it, I learned a few things about the

VIC which were surprising (at least to me) and

which I would like to share.

The full name for this equipment is "modem

driver module." It plugs into the VIC user port

and has connectors for a modem and a printer.

You supply the cables. My experience with the

PET, which also has a user port, led me to believe

that somewhat complicated software would be

necessary to drive the modem. Several machine

language programs to do this are commercially

available for the PET. Much to my surprise, I

found the VIC supports the user port as a device

for serial communications. That means that a

relatively short BASIC program is all that is re

quired to send data to a printer or to a remote

computer using the VIC as a terminal. The de

signers of the VIC should be commended for

including this feature in a low cost machine. ["Ter

minal" means using the computer to communicate with

other computers. In other words, it is notjust working

within itselfas a self-contained device.]

Connecting To The Modem

It is easy to set up the Modem Driver Module.

Built in a sturdy box, it plugs in easily to the user

port in the rear of the VIC. (Power off please!)

Any standard RS-232 cable (male at each end) can

be used to attach a modem. The modem must be

capable, however, of accepting TTL logic level

signals as input. Ask a knowledgeable person if you

are not sure. I had no trouble working with a

Novation CAT modem or a ComData modem, at

300 baud (the number of characters sent per se

cond). My guess is that most people will not have

trouble with newer modems.

Hints On Software

When the hardware is in place, the VIC can be

safely turned on and a terminal program loaded. A

BASIC program is normally considered too slow

for this application (i.e., using the VIC as a termi

nal). Two things mitigate against this. One, an area

of memory is set aside as a buffer to store incoming

characters temporarily if the computer is busy

doing other things. Two, the remote computer can

be directed to wait a short time after each line is

sent, giving the VIC a chance to catch up.

The logic of a BASIC communications pro

gram should go something like this:

1. Open a file to the modem.

2. Get a character from the keyboard.

3. If a key is pressed, send that character to

the modem.

4. Get a character from the modem.

5. If a character is received, print it on screen.

6. Repeat steps two and five.

Step one automatically allocates the buffer and

allows the user to specify the characteristics of the

serial transmission. The programmer has complete

control of the baud rate, bits per character, and

parity — much as he would if this were a "real"

terminal with switch-selected options.

I wrote a short program, shown in the listing,

to test the hardware for this review. It would take a

much longer article to explain it thoroughly, so

don't despair if it is obscure. It will make more

sense when the Commodore VIC User's Guide

becomes generally available. However, the program

assumes a typical communications configuration

(300 baud, 7 bit word, even parity, and full duplex)

so that many people can use it with only minor

changes.

The hardware and software worked fine when

communicating with a DEC VAX-11/780. The

combination of a VIC, modem, and Modem Driver

Module makes an inexpensive terminal whose only

limitation is the short, 20 character, line length.

The VIC had no trouble keeping up with the com

puter, under worst case conditions, as long as I

added fill characters after carriage return. This

does slow the speed somewhat, and some users
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you need special connecting equipment (an inte!face) to 
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your computer "talii" and "listen" to other computers, on 
the telephone. 

Review: 
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Module 
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Harvey B. Hermon 
,Associate Editor 

The MDM-I module is an interface which allows 
the VIC to be connected to a modem. A simple 
program can then turn the VIC in to a terminal 
which can access remote computers. In the process 
of evaluating it, I learned a few things about the 
VIC which were surprising (at least to me) and 
which I wou ld like to share. 

T he full name for this equipme nt is "mode m 
driver module ." I t plugs in to the VIC user port 
and has connecto rs for a modem and a printer. 
You supply the cables. My experience with the 
PET, which also has a user port, led me to believe 
that somewhat complicated software would be 
necessary to drive the modem. Several machine 
language programs to do this are commercially 
available for the PET. Much to my su rprise, I 
found the VIC supports the user po rt as a device 
for serial communications. That means that a 
relatively short BASI C program is all that is re
quired to send data to a printer or to a remote 
computer using the VIC as a terminal. The de
signers of the V I C should be commended for 
including this feature in a low cost mac hine. ["T er
minal" means using the computer to communicate with 
other computen. In oth.er wm·ds, it is not just wm·king 
within itself as a self-contained device.] 

Connecting To The Modem 
It is easy to set up the Modem Driver Module . 
Built in ·a sturdy box, it plugs in easily to the user 
port in the rear of the VIC. (Power off please!) 

Any standard RS-232 cable (male at each end) can 
be used to attach a modem. T he modem must be 
capable, however , of accepting TTL logic level 
signals as input. Ask a knowledgeable person If you 
are not sure. I had no trouble working with a 
Novation CAT modem or a ComData modem , at 
300 baud (the number of characters sent per se
cond) . My guess is that most people will not have 
trouble with newer mode ms. 

Hints On Software 
When the hardware is in place, the VIC can be 
safely turned on and a te rminal program loaded. A 
BASI C program is normall y considered too slow 
fo r this application (i.e. , using the VI C as a termI
nal). Two things mitigate against this. O ne, an al~ea 
of memory is set aside as a bufrer to store mcommg 
characters temporaril y if the computer is busy 
doing othe r things. Two, the remote computer can 
be directed to wait a short time after each lme IS 
sent, giving the VIC a chance to catch up. 

The logic of a BASI C communications pro-
gram should go something like this: 

1. Open a file to the modem. 
2. Get a character from the keyboard. 
3. I f a key is pressed , send that character to 
the modem. 
4. Get a characte r from the mode m. 
5. I f a character is received, print it on screen. 
6. Repeat steps two a nd five. 

Step one automaticall y allocates the buffer and 
allows the user to specify the characteristics of the 
serial tra nsmission . T he programmer has complete 
control of the baud rate, bits per character, and 
parity - much as he wou ld if this were a "real" 
terminal with switch-selected optio ns. 

I wrote a short program, shown in the listing, 
to test the hardware for this review. It would take a 
much longer article to ex plain it thoroughly, so 
don't despair if it is obscure. It will ma ke more 
sense when the Commodore VIC Use r 's Guide 
becomes generall y ava ilable. However , the program 
ass umes a typica l communica tions configuration 
(300 baud , 7 bit word , even parity, and fu ll duplex) 
so that many people can use it with onl y minor 
changes. 

T he ha rdware and software wo rked fin e when 
communicating with a DEC V AX-l 11780. The 
combination of a VIC, mod em, a nd Modem Driver 
Module ma kes an inex pensive terminal whose only 
limitation is the short, 20 character, line length . 
T he VIC had no trouble keeping up with the com
puter, under worst case conditions, as long as I 
added fill characters afte r carriage return . This 
does slow the speed somewhat, and some users 
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might prefer a faster machine language program.

However, I was content staying with BASIC.

There are other ways to use this module which

shouldn't be slighted. A printer and a modem can

be connected simultaneously to produce a "printing

terminal."' You can even use it without a modem to

get VIC BASIC listings on a printer using a so-called

null modem cable. The primer must have a proper

buffer, however, for this application to work. [A

buffer is a temporary storage area for data.] I did verify

that I was able to make short listings on a Base 2

printer as long as the printer buffer was enabled,

but I did not test it as a printing terminal.

This hardware is well constructed and worth

the price. The only caveat is that you make sure

your modem will accept TTL as input. [TTL is a

particular kind of electronic circuit; it means Transistor-

Transistor-Logic.}

MDM-J

RVR Systems

P.O. Box 265

Dewitt, New York 13214

$59 plus $3 shipping

100 REM VIC 300 BAUD TERMINAL

110 REM

120 REM HARVEY B. HERMAN

130 REM

140 OPEN 2,2,3,CHR$(6+32)+CHR$(32+6

4):REM 300 BAUD, 1 STOP BI

T, AND EVEN PARITY.

150 FL=0:REM CLEAR CONTROL CHARACTE

R FLAG

160 PRINT CHR$(14);"{CLEAR}"; :REM L

OWER CASE CHARACTER SET AN

D CLEAR SCREEN

170 GET B$:REM INPUT FROM KEYBOARD

180 IF B$="" THEN 250

190 IF B$="\" THEN FL=1:GOTO 250:RE

M SET CONTROL CHARACTER FL

AG

200 IF ASC(B$)=136 THEN B$=CHR$(127

):REM F7 IS DEL

210 IF ASC(B$)=133 THEN B$=CHR$(27)

:REM Fl IS ESC

220 IF FL=1 THEN B=ASC(B$)-64:B$=CH

R$ (B) :FL = 0:REM KEY PRESS I

NTO CONTROL CHARACTER

230 B=ASC(B$):GOSUB 360:B$=CKR$(B)

240 PRINT#2,B$;:REM OUTPUT TO MODEM

250 GET#2,C$:REM INPUT FROM MODEM

260 IF C$="" THEN 300

270 C=ASC(C$) AND 127:REM MASK OUT '

280

290

300

310

320

330

340

350

360

370

380

PARITY BIT

GOSUB 320

PRINT CHR$(C)

REEN

IF STO0 THEN

GOTO 17 0

REM ASCII TO VIC

IF C>64 AND C<91

ETURN

IF C>96

RETURN

REM VIC

:REM OUTPUT TO SC

CLOSE 2:STOP

THEN C=C+128:R

AND C<123 THEN C=C-32

IF B>64

TURN

IF B>192

TO ASCII

AND B<91 THEN B=B+32:RE

AND B<219 THEN B=B-128

390 RETURN

TOLL FREE
Subscription

Order Line

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

NEC

PC-8023A

S49988
DELIVERED

NECs PC-8023A outperforms every printer in 'rh price ronge-and

then some. Numerous software-accessible fonts for versatility,

legibility, variety, contrast, and emphasis. Crisp, dear, dean dot

matrix impressions on your choice of friction-fed or pin-fed

paper. Standard Centronics-type paralW interface.

■ High-resolution graphics: 144 x 160 dots/inch

■ Fixed & Proportional spacing

■ 5 unique alphabets; 8 character sizes

■ Subscript, Superscript, & underlining

■ 100 CPS print speed: bi-directional & logic-seeking

■ Friction & adjustable tractors w/ bi-directional paper feed

■ Handles single sheet friction feed

Options:

NEC PC-8O23A Oust Cover $14.88

Apple Options:

TtmaC Interface w/cable $89.88

Pxaso Interface w/cable $139.88

Microbuffer II Interface w/cable $239.88

Atari Options:

Atari 850 Interface cable $34.88

TRS-80 Options:

TRS-80 Mod I/Ill Cable $29.88

CBM/PET Options:

CBM/Pet Interlace w/cable 119.88

THEB
HIGH TECHNOLOGV AT AFFORQ^LE PRICES

Ordorc & Information

(603J-673-8857

Ordan Only

(BOO)-343-0726

12 Johnson Street, Milford NH 03055-0423
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might pre fe r a faster machine language program. 
However, I was contem staying with BASIC. 

There are other wa ys to use this module which 
shouldn 't be slighted. A printe r and a mode m can 
be connected simultaneously to produce a "printing 
terminal. " Yo u can even use it without a modem to 
get VI C BASIC listings o n a printe r using a so-called 
null ?nodem cable. The p I-inte r must have a pro per 
buffe r, howeve r, for this application to work. [A 
buffer is a tem/Jom,)' stomge area f or data.] I did verify 
that I was able to make short listings on a Base 2 
primer as lo ng as the printe r buffe r was enabled, 
but I did no t test it as a printing te rminal. 

This ha rdware is we ll constructed a nd worth 
the price. The only caveat is tha t you make sure 
your modem will accept TTL as input. [77L is a 
pm'licula?' hind of eleclTOrtic circuit; it means Transislor
T mnsistoT-Locric.] 

MDM -I 
RV R Systems 
P.O. Box 265 
Dewill, New York 13214 
$59 I)/lls $3 shil)jJi'llg 

100 REM VIC 300 BAUD TERMINAL 
110 REM 
120 REM HARVEY B. HERMAN 
130 REM 
140 OPEN 2,2,3,CHR$(6+32)+CHR$(32+6 

4) :REM 300 BAUD, 1 STOP BI 
T, AND EVEN PARITY. 

150 FL=0:REM CLEAR CONTROL CHARACTE 
R FLAG 

160 PRINT CHR$(14);"{CLEAR}"; :REM L 
OWER CASE CHARACTER SET AN 
o CLEAR SCREEN 

170 GET B$:REM INPUT FROM KEYBOARD 
180 IF B$="" THEN 250 
190 IF B$="\" THEN FL=l:GOTO 250:RE 

M SET CONTROL CHARACTER FL 
AG 

200 IF ASC(B$)=136 THEN B$=CHR$(127 
):REM F7 IS DEL 

210 IF ASC(B$)=133 THEN B$=CHR$(27) 
:REM F1 IS ESC 

220 IF FL=l THEN B=ASC(B$) - 64:B$=CH 
R$(B) : FL=0:REM KEY PRESS I 
NTO CONTROL CHARACTER 

230 B=ASC(B$) :GOSUB 360:B$=CHR$(B) 
240 PRINT# 2 ,B$;:REM OUTPUT TO MODEM 

250 GET#2,C$:REM INPUT FROM MODEM 
260 IF C$="" THEN 300 
270 C=ASC(C$) AND 127:REM MASK OUT -

PARITY BIT 
280 GOSUB 320 
290 PRINT CHR$(C);:REM OUTPUT TO SC 

REEN 
300 IF ST<>0 THEN CLOSE 2:STOP 
310 GOTO 170 
320 REM ASCII TO VIC 
330 IF C>64 AND C<91 THEN C=C+128:R 

ETURN 
340 IF C>96 AND C<123 THEN C=C-32 
350 RETURN 
360 REM VIC TO ASCII 
370 IF B>64 AND B<91 THEN B=B+32 : RE 

TURN 
380 IF B>192 AND B<219 THEN B=B- 1 28 

390 RETURN 

TOLL FREE 
Subscription 
Order Line 

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

NEC 
PC-8023A 

$49988 
DElIVEReD 

NEes PC-a>23A ovtperforms every printer in in price ronoe-ond 
then some. Numerous software-occeuible fonts for versatility, 
legibility, variety. c:ontrost, and empl'losis. Crisp, dear, deon dot 
matrix impressions on your choke of fricOOn-fed or pin-fed 
paper. Standard Centronics-type parallel interface. 

• High'relOlvtion graphics: 144 x 160 dots/ inch 
• fixed & Proportionol spocing 
• 5 unique alphabets; 8 character sizes 
• Subscript, Superscript, & underlining 
• 100 CPS print speed: bi-diroctional & logic-Ieeking 
• friction & ad justable tractors w/ bi-diredional paper feed 
• Handles single Iheet frid ion feed 

Opt;ons:=::-::c--::------------::-:-:::: 
NEC PC·8023A OUlt Cover . . ....... . .... • •• •• ••• •. . . .. . 514.88 

Apple Options: --- ------------,-,---c 
TYMAC Interlace w/ coble . . .. ....... • .. • ... • . ..•.. . . . ... 589.88 
Puso Inlerlace w/ cable ... . . .. .... • ..• .. . • ...•.. . . . . • $139.88 
MlcR06UffE R II Interface w/ cable . .. . .• . .....•...•.. . . .. . $239.88 
Atar; Opt;ons : _ -:-:-_ _________ == 
AlARI 850 Interface coble . . ...•.... • . . . . .. • ... • . .. ... .. $34.88 
TRS·80 Optio"" -,-,-_ __________ -:::::-:::: 
TRS·80 Mod 1/111 Cable . .... . . ..•.•• . • • • •• • •• • •• . . . . . .. $29.88 
C8M/ PET Option" _____________ _ 
C8M/ PeT Interface w/ coble .... . . ..... •• ... • •. . • • ...... 119.88 

THE BOTTBft O,do. & in'o,m",;on 
(60l }-67J..8857 

HIGH TEOiNOlOGY AI AffOllMBl..E PRins ..... L Ord ... Only 
(SOO}-JAJ.0726 

12 Johnson Street, Milford NH 03055-0423 
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COMPUTE! has established review panels, each consisting

of three or more reviewers whose backgrounds qualify

them to analyze new software or hardware products.

To better prepare COMPUTE!\s readers for their

buying decisions, and to presentfair reviews, we collect

the independent opinions of the panelists into one Over

view. We think that you willfind COMPUTE! Overviews

complete, balanced, and informative.

Compilers take, for example, a BASIC program and

translate it into a machine language-like form. It should

then execute forfaster than the original BASIC.

COMPUTE! Overview:

The Galfo

Apple Compiler

The Integer BASIC Compiler from Galfo Systems

contains two diskettes: one is a system diskette and

the other is a compiler diskette.

Compilers are being marketed today primarily

because BASIC is slow in execution speed — pain

fully slow for some applications. This is so because

each BASIC command or instruction in a program

must be converted by the interpreter before it can

be understood and processed by the CPU (central

processing unit). This conversion must be done

each time the command or instruction is encoun

tered in the program, thus contributing to the slow

speed of a BASIC program. Compilers enjoy their

speed advantage because these conversions are

done only once — before the finished (or compiled)

program is run. After the BASIC program is com

piled, it will execute like a machine language pro

gram. The Galfo compiler creates code that is

comparable to machine language in execution

time. It will deliver truly fast programs.

There are several important and desirable

features to look for when selecting a compiler. Can

the compiled program be stored in any portion of

memory desired? With what type of program

information is the user furnished after the program

is compiled? What is the speed advantage of the

compiler? Is the compiled program (object code)

longer (and if so, how much longer) than the origi

nal program (source code)? How good is the error-

handling capability of the compiler? Is it easy to

use? Is the documentation complete and easy to

follow? Will the compiler handle the many different

types of routines demanded by the user, such as

graphics, string handling, and I/O routines?

The Galfo compiler allows users of Integer

BASIC to make their programs not only faster, but

also smaller! This somewhat paradoxical situation

is due to the fact that the Integer BASIC Compiler

(or IBC) can produce two varieties of output at the

user's option:

1. Pure GSL Code

2. Mixed GSL and 6502 Code

GSL stands for "Galfo Stack Language," and is

the machine code for an idealized 6502 stack-

...allows users of Integer BASIC

to make their programs not

only faster, but also smaller!

oriented computer. (Compare Sweet-16 code, which

is the machine code for an idealized 16-bit, register-

oriented, 6502-like machine). The GSL generated

by IBC for a typical Integer BASIC program is

more compact than the corresponding tokenized

internal form used by the Integer BASIC Inter

preter. Even with the addition of 6502 code mixed

with the GSL code, reasonably compact programs

are achieved. Hence, smaller programs!

A runtime system is used to execute the GSL

object code. The GSL.SYS program is a Galfo

Stack Computer Emulator (Again, compare this

to the Sweet-16 program, which is a Sweet-16

Computer Emulator).

It does not have to perform any translation

tasks such as the Integer BASIC Interpreter does -

such as locating variables or line numbers by

searching through memory, converting numbers

from ASCII strings to binary, etc. Therefore, it

executes the same BASIC program much faster

than the Integer BASIC Interpreter can.

About the only overhead is the "fetch-execute"

cycle in the emulation. This means retrieving the

next Galfo Stack Computer opcode from the object

code and dispatching a call to the appropriate

subroutine to emulate that opcode. In programs

which have a mixture of GSL code and 6502 ma

chine code, this overhead is totally eliminated for

those parts of the program in 6502 code. The

upshot of all this is that the IBC compiled programs

run from 7 to 50 times as fast as their interpreted

counterparts. This is the claim made by the docu

mentation. Let's examine the claim.

Benchmarks

The Instruction Manual provided with the compiler
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more compact than the corresponding tokenized 
Internal form used by the Integer BASIC Inter
preter . Even with the addition of 6502 code mixed 
with th~ GSL code, reasonably compact programs 
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A runtime system is used to execute the GSL 
object code. The GSL.SYS program is a Ga lfo 
Stack Compute r Emulator (Again , compare this 
to the Sweet-I 6 program , wh ich is a Sweet- 16 
Computer Emulator). 

It does not have to perform any translation 
tasks such as the Integer BASIC Inte rprete r does
such as locating variables or line num bers by 
searching through memory, converting numbers 
from ASCII strings to binary, etc. T herefore, it 
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next Galfo Stack Computer opcode from the object 
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counterparts. ThiS IS the claim made by the docu
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Benchmarks 
The Instruction Manual provided with the compiler 
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contains an Appendix listing some benchmark

data. The programs tested to provide that data

were obtained from articles appearing in Kilobaud

magazine, in 1977. The measured speeds for those

programs using the normal Integer BASIC Inter

preter ranged from 1.4 to 28 seconds. The Appen

dix lists two corresponding sets of numbers for the

same programs when compiled under IBC. One

set measures them as compiled to pure GSL code,

and another set measures them as compiled to

mixed GSL and 6502 code. The data and one of

the benchmarks are shown in Figure 1.

Figure 1.

Program #

BM1

BM2

BM3

BM4

BM5

BM6

BM7

IBC/GSL

(Opt.

speed)

0.16

0.33

1.5

1.0

1.2

2.1

2.9

Listing of BM"

300

400

430

500

510

520

530

535

540

600

700

BOO

S20

PRINT "

K=0

DIM MT(5

l<> !■::>!

A=l</2*3

BQSUB 6

FOR L=l

M<L)=A

NEXT L

IBC/GSL

(Opt.

space)

0.16

0.46

1.8

1.2

1.3

2.3

3.4

;li

START

)

4.4-5

20

TO 5

APPLE

Integer

BASIC

1.4

3.2

8.0

7.0

9.0

18

28

-

IF KXIOOO THEN 50"

PRINT "

END

RETURN

END"

APPLE

Applesoft

BASIC

1.3

8.0

16

17

19

28

45

BM7 was compiled in an attempt to verify the

claimed data. The data were gathered using a stop

watch, and may not be as accurate as data obtained

on a system with a realtime clock. (The Instruction

Manual does not comment on how its data were

obtained).

These results show that IBC is able to produce

most efficient code which really zips along. In fact,

the author's suggestion that IBC is the fastest 6502-

based high-level language just may be accurate.

Other Speed Tests

A compiler gains much of its speed because there is

no longer any need for interpreting each statement.

This means different programs will speed up by

differing amounts. For example, compiling a FOR-

NEXT loop containing the multiplication of de

cimal numbers will not speed up very much, as

most of the time is used in the multiplication. The

same loop multiplying Integers will undergo a

great increase in speed.

The compiler was also tested using the Bench

mark program from Call-Apple, March/April, 1980,

with the loops increased to 10000. The Benchmark

programs do the following: 1. Simple FOR/NEXT

loop 2. IF/THEN loop 3. compute using loop

variable 4. compute using constants 5.GOSUB

6. GOSUB with additional loop 7. Storing a vari

able in an array.

The compiler can compile either for speed or

space. The speed difference between the two was

about 10%. The increase in speed compared to

normal Integer BASIC is tremendous. Time is in

seconds. Again, timing was done with a stop watch

and not a built-in clock. The shorter times are,

therefore, somewhat inaccurate:

TEST#

INTEGER

BASIC

COMPILED

FOR SPACE

COMPILED

FORSPEED

1

14

2

2

2

35

6

4

3

81

19

17

4

46

6

4

5

130

14

12

6

245

24

22

7

360

34

30

Compile time for the Benchmark program was

about five seconds.

The compiler was tested under actual condi

tions. Four pre-existing Integer BASIC programs

were compiled using both GSL code (conserving

disk space) and mixed code (for optimum program

speed). One of the programs compiled was a pinball

game. Have you ever tried to play computer-pinball

while the ball literally flies across the screen? The

compiled program ran so fast that it was impossible

to play the game. A second Integer program that

played a musical tune was compiled. The individual

notes sounded in such rapid succession that the

tune played like a continuous musical slur. The

individual notes no longer seemed to be separate

notes. The time required to compile these programs

was of such short duration that it bears little men

tion. Suffice to say that a typical 300 line program

compiled in seconds!

There were a few surprises in store when

comparing the disk space used by a compiled pro

gram to the original program's disk space. When

compiling for maximum speed, disk space used

increased from a low of29% to a high of 58%

more than the original program. When compiling

for maximum economy in disk space, the space

used by the compiled program actually decreased in

every case! Space saved ranged from a low of 20%
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dix lists two corresponding sets of numbers for the 
same programs when compiled unde r IBC. One 
set measures them as compiled to pure CSL code, 
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Figure 1. 

IBClGSL IBClGSL 
Program # (Opt. (Opt. 

speed) space) 

BMI 0.16 0.16 
BM2 0.33 0.46 
BM3 1.5 1.8 
BM4 1.0 1.2 
BM5 1.2 1.3 
BM6 2.1 2.3 
BM7 2.9 3.4 

Listing of ElM?: 

300 PRINT "START" 
400 v=n 
430 DIM ~1 (5) 
5 00 ~<:::: I<+ 1 
510 A=I</2*3+4'-' 5 
5 20 GOSUB 820 
5~50 FOR L== 1 TO 5 
535 M (U=A 
540 NEXT L 

APPLE 
Integer 
BASIC 

1.4 
3.2 
8.0 
7.0 
9.0 
18 
28 

600 IF K( 1000 THEN 500 
700 FJR INT IIEND" 
8 00 END 
8 20 F<ETURN 

APPLE 
Applesoft 
BASIC 

1.3 
8.0 
16 
17 
19 
28 
45 

BM7 was compiled in an attempt to verify the 
claimed data . The data were gathered using a stop 
watch , and may not be as accurate as data obtained 
on a system with a realtime clock. (The Instruction 
Manual does not comnlent on how its data were 
obta ined ). 

These results show that IBC is able to produce 
most efficient code which really zips along. In fact, 
the author's suggestion that IBC is the fastest 6502-
based high·levellanguagejust may be accurate. 

Other Speed Tests 
A compiler gains much of its speed because there is 
no longer any need for interpreting each statement. 

This means different programs will speed up by 
differing amounts. For example, compiling a FOR
NEXT loop containing the multiplication of de
cimal numbers will not speed up very much, as 
most of the time is used in the multiplication. The 
same loop mu ltiplying Integers will undergo a 
great increase in speed. 

The compiler was also tested using the Bench
mark program from Call·Apple, March/Apri l, 1980, 
with the loops increased to 10000. The Benchmark 
programs do the following: I. Simple FOR/N EXT 
loop 2. IFfTHE N loop 3. compute using loop 
variable 4. compute using constants 5.COSUB 
6. COSUB with additional loop 7. Storing a va ri
able in an a rray. 

The compiler can compile either for speed or 
space. T he speed diffe rence between the two was 
about 10%. T he increase in speed compared to 
no rmal Intege r BASIC is tremendous. Time is in 
seconds. Aga in, timing was done with a stop watch 
and not a bu il t- in clock. The shorter times are, 
therefore, somewhat inaccurate: 

TEST # 2 3 4 5 6 7 

INTEGER 14 35 81 46 130 245 360 
BASIC 

COMPILED 2 6 19 6 14 24 34 
FOR SPACE 

COMPILED 2 4 17 4 12 22 30 
FOR SPEED 

Compile time for the Benchmark program was 
about five seconds. 

The compiler was tested under actual condi
tions . Four pre-existing Integer BASIC programs 
were compiled using both CSL code (conserving 
disk space) and mixed code (for o ptimum program 
speed). One of the programs compiled was a pinball 
game. Have you eve r tried to play computer-pinball 
wh ile the ball lite rally fli es across the screen? The 
compiled program ran so fast that it was impossible 
to play the game. A second Integer program that 
played a musical tune was compiled'. The individual 
notes sounded in such rapid succession that the 
tune played like a continuous musical slu r . The 
individual notes no longer seemed to be separate 
notes. T he time required to compile these programs 
was of such short duration that it bears li ttle men· 
tion. Suffice to say that a ty pical 300 line program 
compiled in second s! 

There were a few surprises in store when 
comparing the disk space used by a compiled pro
gram to the original program's disk space. When 
compiling for maximum speed, disk space used 
increased from a low of 29% to a high of 58% 
mo re than the original program. When compiling 
for maximum economy in disk space, the space 
used by the compiled program actuall y decreased in 
ever y case! Space saved ranged from a low of 20% 
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to a high of 40% of the original program's disk

space usage. Additionally, programs compiled for

disk space ran almost as fast as those compiled for

speed.

The compiler can be used with one disk drive,

but this creates an awkward operating situation. It

is recommended that the compiler be utilized in a
two-drive system.

Using The Compiler

Space does not permit a complete step-by-step

description of the compilation process, so the most

important procedures and features will be de
scribed. Always begin operating by booting the

system diskette in drive 1. This automatically loads

the routines necessary for proper operation of the

compiler. It is suggested that a cold start be effected

if any utility programs are present in RAM such as

the Program Line Editor. Various problems were

encountered while attempting to compile with

utility programs in RAM. Compiling after a cold

start eliminates these problems.

After the system diskette is booted, load the

program you wish to compile in the usual manner

(from drive 2). Replace your program diskette with

the compiler diskette and type "BRUN IBC,D1".

This command begins the compilation process.

The first prompt you will see asks whether you

wish to compile using execution speed or disk-space

as a priority. This compiler produces code that is so

fast and so compact, that this option usually be

comes a relatively minor consideration. The resul

tant object code runs almost as fast, and in many

cases asfast, as a compilation for speed.

The user is then given a number of additional

options such as choosing a starting address for the

object code and executing or saving the program

on disk (as a binary file). An excellent feature is

that the object code produced by this compiler will

run on any Apple II computer. This means that an

Integer BASIC program compiled with the Galfo

compiler will run on an Apple II + (a system without

Integer BASIC in ROM). This feature was tested,

and the code does indeed execute problem-free.

There is a short (3K.) program entitled,

"GSL.SYS" which must be present on your diskette

in order to run the object code (compiled program).

The procedure is simple. Using Apple's FID copy

program, copy the GSL.SYS program from the

"system" diskette to your program diskette. Any

compiled program that is BRUN from your pro

gram diskette will automatically look for, and then

load and run, the GSL. The GSL therefore, must

be resident on the program diskette. The GSL

program loads at $8800 in memory by default. An

advantage noted, when comparing this compiler to

others, is that the comparable programs used with

the other compilers become an integral part of each

compiled program. This unnecessarily increases

program size and, consequentially, decreases avail

able space on the diskette.

Added Features

Integer BASIC restricts the length of strings to 255

characters. A string length of 32767 is permissible

with the Galfo compiler. A symbol table is presented

to the user after compilation, listing all variables

encountered in the program, the type of variable,

(string, integer, or array) and the location of each

in memory. A method is provided whereby the

user can trick the computer and cause two variables

to share the same memory location. This enables

the user to refer to either variable during the course

of a program and yet retrieve the same information

from the variable table. The method used is simple,

fully described in the manual, and can easily be

managed by even a novice programmer.

The compiler provides the user with many

new and modified commands, too numerous to be

fully documented in this review. These commands

are implemented by typing DSP before each com

mand. Some of the commands that can follow the

DSP prefix are: HOME, CLEAR, INVERT,

FLASH, NRML, FULL, MIXED, LO, HI, H2,

POINT, LINE, and SHAPE. These commands

control printing to the CRT, and graphics imple

mentation. If you inspect the commands, you will

realize that they emulate the commands available

to you in Applesoft. These commands are especially

useful as they eliminate the need for the usual

cumbersome POKEs (their counterparts in Integer

BASIC). The author of the program has inge

niously reconfigured Apple's DSP command, and

used it to his advantage for the special operatives.

When writing an original program for compi

lation or when converting an existing one, the user

should be aware of two potential trouble spots.

DIM statements must be defined by using integers,

as the compiler will not function with variables in

DIM statements. Additionally, variables used in

GOTO's or GOSUB's will cause a large increase in

program size. This is because the compiler builds a

variable table which is searched each time a variable

is encountered in a GOSUB or GOTO statement.

Compiled programs are callable from either

Integer or Applesoft. However, after running the

program by calling it from Applesoft BASIC,

strange errors occur unless the memory pointers

are reset by doing an FP. Whether calling compiled

Integer BASIC programs from Applesoft is a

useful capability is difficult to say. The license to

use the run-time system in programs for sale is

stated as $5. If this is a one-time fee, it is reasonable.

It is not clear whether this fee is for each program

sold or is a sub-license fee.
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the Program Line Edi tor . Various problems were 
encountered while attempting to compile with 
utility programs in RAM. Compiling a fte r a cold 
start eliminates these problems. 

After the system diskette is booted , load the 
program you wish to compile in the usual ma nne r 
(from dri ve 2). Replace your program diskette with 
the compil,,· diskette and type "BRUN IBC,D I". 
This command begins the compilation p rocess. 
The first prompt you will see asks whether you 
wish to compile using execution speed or disk-space 
as a priority. T his compiler produces code that is so 
fas t and so compact, that this option usually be
comes a relatively minor consideration. The resul
tant object code runs almost as fast, and in many 
cases as fast, as a compilation for speed. 

T he use r is then give n a number o f add itional 
options such as choosing a starting address for the 
object code and executing Or saving the program 
on disk (as a binary fil e). An excellent feature is 
that the object code produced by this compiler will 
run on any Apple II compute r. This means that an 
Integer BASIC program compiled wi th the Calfo 
compiler will run on an Apple II + (a system without 
Integer BASIC in ROM ). This feature was tested, 
and the code does indeed execute problem-free. 

T here is a short (3 K) program entitled , 
"CSL.SYS" which must be present on your diskette 
in order to run the object code (compiled program). 
The procedure is simple. Using Apple's FlO copy 
program, copy the CSL.SYS program from the 
"system" diskette to your program diskette . Any 
compiled program that is BRUN from your pro
gram diskette will automatically look for , and then 
load and run , the CSL. T he CSL therefore, must 
be resident on the program diskette. T he CSL 
program loads at $8800 in memory by default. An 
advantage noted , when comparing this compiler to 
others, is that the comparable programs used with 
the other compilers become an integral part o f each 

compiled program. This unnecessarily increases 
program size and , consequentially, decreases avail
able space on the diskette. 

Added Features 
Integer BASIC restricts the length of strings to 255 
characte rs. A string length of 32767 is permissible 
with the Calfo compile r. A symbol table is presented 
to the use r after compilatio n, listing all variables 
encountered in the program, the type of variable, 
(string, integer , or array) and the location of each 
in memor y. A method is p rovided whereby the 
user can trick the computer and cause two va riables 
to sha re the same memory location. This enables 
the user to refe r to eithe r variable during the course 
of a program and yet retrieve the same information 
from the va riable table. The method used is simple, 
full y described in the manual, and can easil y be 
managed by even a novice programmer. 

The compile r provides the user with many 
new and modified commands, too numerous to be 
full y documented in this review. These commands 
are implemented by typing DSP before each com
mand . Some o f the commands that can follow the 
DSP pre fi x are: HO ME, Cl.EAR, I NVERT, 
Fl.ASH , NRML, FUl.l., MIXED, l.0, HI, H2, 
POINT, LI NE, and SH APE. T hese commands 
control printing to the CRT, and graphics imple
mentation. (f you inspect the commands, you will 
realize that they emulate the commands available 
to you in Applesoft. These commands are especially 
useful as they eli minate the need for the usual 
cumbersome PO KEs (their coun terparts in Integer 
BASIC). T he author o f the program has inge
niously reconfigu red Apple's DSP command, and 
used it to his ad vantage for the special operatives. 

When writing an original program for compi
lation or when converting an ex isting one, the user 
should be aware of two potential trouble spots. 
DIM statements must be de fined by using integers, 
as the compiler will not function with va riables in 
DIM statements. Additiona ll y, variables used in 
COTO's or COSU B's will cause a large increase in 
program size. T his is because the compiler builds a 
variable table which is sea rched each time a variable 
is encountered in a COSU B or COT O statement. 

Compiled programs are callable from either 
Integer or Applesoft. However, a fter running the 
p rogram by ca lling it from Applesoft BASIC, 
strange errors occur unless the memory pointers 
are reset by doing an FP. Whether calling compiled 
Integer BASI C programs from Applesoft is a 
useful capability is difficul t to say. T he license to 
use the run -time system in programs fo r sale is 
stated as $5. If this is a one-time fee, it is reasonable . 
It is not clea r whether this fee is for each program 
sold or is a sub-license fee. 



A Few Minor Caveats

The compiler enables the TRACE mode while

compiling, and the computer is left in this mode

after the compilation is done. The user must then

manually execute the NOTRACE command. This

may seem like a trivial problem until you run the

program only to have line numbers begin printing

on the CRT each time. Also, there is no provision

made whereby the user may protect a given portion

of memory. For example, if one wished to protect

the HI-RES page from being overwritten, the only

way found to easily effect this was to load the entire

object code after the HI-RES page in memory.

Several errors of omission were encountered,

ah hough none were serious. For example, a file

entitled "HI-RES Driver" is needed to utilize the

HI-RES routines supplied. The manual states that

the file must be loaded for the routines to work,

while in actuality it must be run. Additionally, no

mention is made as to how one may automatically

effect this. If Apple's HELLO program is used to

BRUN the HI-RES Driver, then, after the HI-RES

file is loaded, the program will stop. An EXEC file

must be created in order to first BRUN the HI-RES

Driver and then BRUN your own compiled pro

gram. No mention is made of this in the manual.

General Overview

• Panelist #1: "Generally great. Look forward lo

Galfo Applesoft Compiler."

• Panelist #2: "For heavy users of Integer BASIC,

the IBC is well worth having. It should enhance

existing programs as well as open many new

avenues of application that were formerly unavail

able for reasons of performance."

• Panelist #3: "The Galfo Integer BASIC Compiler

is an extremely useful utility. Its advantages and

features far outweigh its shortcomings (which are

few) and future revisions will almost certainly

correct these. Source code is compiled extremely

fast and object code produced by this compiler

executes almost as fast as pure machine language.

This is a package that all Integer BASIC program

mers should own."

Galfo Integer BASIC Compiler. Galfo Systems, 6252 Camino

Verde, San Jose, CA, 95119. $149.50. ©

TOLL FREE
Subscription

Order Line

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

Atari is a reg '" ot Alan, Inc
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I \ EASE OF USE
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BASIC A+

BASIC A+ will rate an A+ from any Atari user! Upward compatible

with Atari Basic, it adds statements and features that enhance the Atari

800's real power, flexibility, and ease of use: Superior I/O features

for business and other applications. Additional file manipulation

commands. Significant help in program development and debug.

Structured programming aids. And MORE! A partial list of the en

hancements of BASIC A+ includes:

RPUT/RGET (record I/O) BPUT/BGET (binary I/O) ERASE

PRINT USING SET TAB INPUT"...'1 DIR PROTECT RENAME

TRACE WHILE...ENDWHILE IF...ELSE...ENDIF

SUPERB PLAYER MISSILE GRAPHICS

BASIC A+ requires a disk and 32K bytes of RAM. Since no cartridge is

used, BASIC A+ will take advantage of all the RAM (48K bytes) in a

maximum Atari 800 system (recommended) $80

0S/A+
Completely compatible with Atari's DOS (version 2), but with an

advanced, command-driven console processor. Simple. Flexible.

Powerful. With an easy-to-use BATCH capability. OS'A+ INCLUDES

all the following utilities (and more):

EASMD (Editor/ASseMbler/Debug) is our upgraded all-in-one

assembly language development package for the 6502 micropro

cessor. The editor— with such features as FIND and REPLACE —

can even edit BASIC A+ programs. The assembler can include

multiple source files in a single assembly.

DUPDSK and FORMAT create master or slave disks. Make sector by

sector copies of any 0S/A+ disk.

COPY a simple, single file copy utility.

All of this power is included in our OS/A+ package $80

For the utmost in capability and flexibility, our combination system

— BASIC A+ and OS/A- — is available $150

SOFTWARE IN A CLASS BY ITSELF

AVAILABLE NOW THROUGH LOCAL DEALERS

Optimized Systems Software, Inc.

10379 Lansdale Ave., Cupertino. CA 95014.

(408) 446-3099

A Few Minor caveats 
The compile r enables the TRACE mode wh ile 
compiling, and the computer is left in this mode 
afte r the compilation is done. The use r must then 
manually execu te the OTRACE command. This 
may seem like a trivial problem until you run the 
program onl y to have line numbers begin printing 
on the CRT each time. Also, there is no provision 
made whereby the user may protect a given portion 
of memory. For example, if one wished to protect 
the HI-RES page from being overwritten , the only 
way found to eas ily effect this was to load the entire 
object code afler the HI-RES page in memory. 

Several erro rs of olllission were encountered, 
a lthough no ne were serious. For example, a fil e 
entitled " HI-RES Drive r" is needed to utilize the 
HI-RES routines supplied . The manual states that 
the fil e must be loaded for the routines to work , 
while in actua li ty it must be mil.. Additio nally, no 
mentio n is made as to how one may automatically 
effect this. I f Apple's HELLO program is used to 
BRUN the HI-RES Driver, then , afte r the HI -RES 
fil e is loaded, the program will stop. An EXEC file 
must be created in order to first BRUN the HI-RES 
Drive r and then BR UN your own compiled pro
gram. No mention is made of this in the manual. 

General Overview 
• Panelist # I : "Generally great. Look forward to 
Galfo Applesoft Compiler." 

• Panelist # 2: "Fo r heavy users o f Integer BASIC, 
the I BC is well worth having. It should en hance 
ex isting programs as well as open many new 
ave nues of application that were forme rl y unava il
able fo r reasons of performance." 

• Paneli st # 3: "The Galfo Integer BASIC Compiler 
is an ex tremely useful utility. Its ad vantages and 
fea tures far outweigh its shoncomings (wh ich a re 
few) and future revis ions will almost certainl y 
correct these. Source code is compiled ex tremely 
fast and object code produced by this compiler 
executes almost as fast as pure machine language. 
T his is a package that a ll I nteger BAS I C program
mers should own." 

Calfo ililega BASIC Compiler. Galfo Systems, 6252 Camillo 
lIerde, Salljose, CA , 95 11 9. $/49.50. © 
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Subscription 
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BASIC A+ 
BASIC A+ will rate an A+ from any Atari user! Upward compatible 
with Atari Basic, it adds statements and features that enhance the Atari 
800's real power, flexibility , and ease of us e: Superior 110 features 
for business and other applications. Additional file manipulation 
commands . Significant help in program development and debug . 
Structured programming aids. And MORE! A partial list of the en· 
hancements of BASIC A+ includes: 

RPUT/RGET (record I/O) BPUT/BGET (binary I/O) ERASE 
PRINT USING SET TAB INPUT ....... DlR PROTECT RENAME 
TRACE WHILE ... ENDWHILE IF ... ELSE ... ENDIF 

SUPERB PLAYER/MISSILE GRAPHICS 
BASIC A+ requires a disk and 32K bytes of RAM . Since no cartridge is 
used , BASI C A+ will take advantage of alilhe RAM (48K by/es) in a 
maximum Atari 800 system (recommended) .............. S80 

OS/A+ 
Completely compatible with Alari 's DOS (version 2) , but with an 
advanced, command· driven console processor. Simple. Flexib le. 
Powertul. With an easy-to-use BATCH capabili ty. OS/A+ INCLUDES 
aU the following utilities (and more): 

EASMD (Editor/ASseMbler/Debug) is our upgraded ali ·in-one 
assembly language development package for the 6502 micropro· 
cessor. The editor - with such features as FIND and REPLACE
can even edit BASIC A+ programs. The assembler can include 
multiple source fi les in a single assembly. 
DUPDSK and FORMAT create master or slave disks. Make sector by 
sector copies of any OS/A+ disk. 
COPY a simple, single fi le copy utility. 

All of this power is included in our OS/A+ package ... S80 

For the utmost in capability and flexibil ity . our combination system 
- BASIC A+ and OS/A+ - is available ................. St50 

SOFTWARE IN A CLASS BY ITSELF 
AVAILABLE NOW THROUGH LOCAL DEAtERS 

Optimized Systems Software. Inc. 
10)79 Lansdale Ave .. Cupertino. CA 95014, 

446-3099 
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The Atari

GTIA Chip:

Here At Last!

Steve Steinberg

Washington, DC

If you've never heard of the legendary Atari GTIA

chip, here in brief is the story:

The designers of the Atari 400/800 computers

originally had planned on three additional graphics

modes — Graphics 9 to provide 16 intensity levels

of one color, Graphics 10 to provide nine colors in

varying intensities, and Graphics 11 to provide 16

colors. Both Atari BASIC and the Computer's

Operating System were designed to access these

three graphics modes, but at the time the Atari

computers were first released, in 1979, there were

still some bugs to be ironed out in the graphics

chip, known as the GTIA. The company decided

to go ahead, using a less powerful chip, the CTIA,

without these three modes.

The bugs in GTIA have long since been dealt

with and the question for some time for many of us

has been just how and when Atari would release

the chip. The GTIA is now being installed in all

Atari 400s and 800s coming off the production line

and the really good news for those of us who have

waited and wondered and hoped is that it is also

being shipped to facilities that service Atari com

puters, to upgrade existing models. I paid $23.92

for mine and, although installation costs depend,

of course, on who you are dealing with, replacement

of the CTIA is a relatively uncomplicated proce

dure. I have also heard that it is simple enough

that some computer stores are doing it on a "while

you wait" basis.

The Legend Is True

The best news of all is that the legend turns out to

be quite accurate, and the chip does everything it

was said to do. Documentation, as of this writing, is

a bit hard to come by, so here is a preliminary

effort. One warning for recent Atari owners. If

you type in the accompanying programs and get

nothing on your screen but a blue (default) back

ground and a series of graphics control characters,

it means you don't have the new chip. My suggestion

is to buy one.

The first brief program gives you 15 color

bars against a black background in Graphics mode

1 1, the bars representing colors 1 through 15 as

described in the table on page 50 of the Atari Oper

ators Manual. As you can see, these colors are ac

cessed in BASIC by simply calling up colors 1

through 15. If the colors are off, you may want to

adjust the tint controls on your TV set.

The colors in Graphics 11 are set at a default

intensity, but you can vary it. Insert a line 15 SET-

COLOR 4,0,0. The four does nothing (I'm simply

used to it for setting background colors), but the

first zero sets the background as black and the

second zero sets the luminance at its darkest shade.

You can change the background color by changing

the second zero to any number up to 15 and you

can change the intensity of the 15 displayed colors

just as you would with Graphics modes 0 through

7, by changing the last number.

Next, change line 10 to Graphics 9. As you can

see, you now have 16 shades of whatever color you

have entered in the SETCOLOR command. It's

worth noting here that, while all other Graphics

modes give you only eight color intensity levels,

this one gives you 16, which means that the total

number of colors accessible on the Atari computer

are now doubled, from 128 lo 256 colors altogether.

Graphics mode 10 is a bit more complex than

the other two. As I've noted, this is strictly a preli

minary look at the GTIA, but let's try it now by

changing line 10 to GRAPHICS 10. If you don't

have a SETCOLOR statement in line 15, or if the

statement is 4,0,0 you should get a long band of

black, four different colors, another band of black

and the four colors repeated.

Try turning the color level all the way down

on your television and you will see that you do

have different intensities in the different colors.

But there are only five here, where are the other

four? First, enter a SETCOLOR in line 15, for

example SETCOLOR 4,5,12. The second band of

black should now become light violet. Now, enter

line 16 POKE 704,15:POKE 7(>5,32:POKE 706,42:

POKE 707,52. POKEing into those four memory

locations will give you additional hues and intensi

ties, enough for a total of nine colors, including the

background. This is as far as my knowledge of this

graphics mode has taken me, to date, although I

am sure there are many other possibilities to be

explored.

Program 2 is simply a primitive attempt at a

demo of these dramatic new graphics capabilities

for the Atari. All three modes give you 80 pixels

across by 192 down. Each of these pixels is actually

four pixels wide, which means, for example, that

drawing a square requires that the vertical length

should be four times the horizontal length.
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The Atari 
GTIAChip: 
Here At Last! 
Steve Ste inberg 
Washington. DC 

If you 've never heard of the legendary Atari GTIA 
chip , here in brie f is the story: 

T he des igners o fthe Atari 400/800 computers 
ori ginally had planned on three additional graphics 
modes - Graphics 9 to provide 16 intensity levels 
of one color , Graphics 10 to provide nine colors in 
varying intensities, and Graphics II to provide 16 
colors. Both Ata ri BAS IC and the Computer's 
O pe rating System we re des igned to access these 
three graphics modes, but at the time the Ata ri 
computers were first released, in 1979, there were 
still some bugs to be ironed out in the graphics 
chip, known as the GTIA. The company decided 
to go ahead , using a less powerful chip, the CTIA, 
without these three modes. 

The bugs in GTIA have long since been dealt 
with and the question for some time for many of us 
has been just how and when Atari would release 
the chip . T he GTIA is now being installed in all 
Atari 400s and 800s coming o ff the production line 
and the really good news for those o f us who have 
waited and wondered and hoped is that it is also 
being shipped to facilities that service Atari com
puters, to upgrade existing models. I paid $23 .92 
for mine and , although installation costs depend , 
of course , on who you a re dealing with , re placement 
of the CTI A is a relatively uncomplicated proce
dure. I have also hea rd that it is simple enough 
that some computer stores are doing it on a "while 
you wa it" basis. 

The Legend Is True 
T he best news o f all is that the legend turns out to 
be quite accurate , and the chip does everything it 
was said to do. Documentation , as of this wri ting, is 
a bit hard to come by, so here is a preliminary 
effort. One wa rning for recent Atari owners. If 
yo u type in the accompanying programs and get 
nothing on your screen but a blue (default) bac k
ground and a series of graphics control characters, 
it means you do n't have the new chip. My suggestion 
is to buy one. 

T he first brief program gives you 15 color 
bars against a black background in Graphics mode 
II , the bars representing colors I through 15 as 
described in the table on page 50 o f the Alar; Op.,·
alors Manual. As you can see , these colors are ac
cessed in BASIC by simply calling up colors I 
through 15. If the colors are off, you may want to 
adjust the tint controls on your TV set. 

T he colors in Graphics II are set at a de fault 
intensity, but you can vary it. Inse rt a line 15 SET 
COLOR 4,0,0. T he four does nothing (I'm simply 
used to it for setting background colors) , but the 
first ze ro sets the background as blac k and the 
second zero sets the luminance at its darkest shade. 
You can change the background colo r by changing 
the second zero to any number up to 15 and you 
can change the intensity of the 15 displayed colors 
just as you would with Graphics modes ° through 
7, by changing the last number. 

Next, change line 10 to Gra phics 9. As you can 
see, you now have 16 shades of whatever color you 
have entered in the SETCOLOR command . It's 
worth noting here that, while all other Graphics 
modes give you onl y eight color intensity levels, 
this one gives you 16, which means that the total 
number of colors accessible on the Atari computer 
are now doubled, from 128 to 256 colors altogether. 

Graphics mode lOis a bit more complex than 
the other two. As I've noted, this is strictl y a preli
mina ry- look at the GTIA, but let's try it now by 
changing line 10 to GRAP H ICS 10. If you don't 
have a SETCOLO R statement in line IS, or if the 
statement is 4,0,0 you should get a long band of 
black, four different colors, anothe r band of black 
and the four colo rs repeated. 

T ry turning the color level all the way down 
on your television and you will see that you do 
have different intensities in the di fferent colo rs. 
But there are onl ~ five here, where are the other 
four? First, ente r a SETCOLOR in line IS, fo r 
example SETCOLOR 4,5, 12. T he second band of 
black should now become light violet. Now, enter 
line 16 POKE 704, 15: PO KE 705,32: PO KE 706,42: 
PO KE 707,52. PO KEing into those four memory 
locations will give you additio nal hues and intensi
ties, enough for a total of nine colors, including the 
background. T his is as far as my knowledge of this 
graphics mode has ta ken me, to date, although I 
am sure there a re many othe r possibilities to be 
explored . 

Program 2 is simply a primitive attempt at a 
demo of these dramatic new graphics capabilities 
for the Ata ri. All three modes give you 80 pixels 
across by 192 down. Each of these pixels is actually 
four pixels wide, which means, fo r example, that 
drawing a square requires that the vertical length 
should be fo ur times the horizontal length. 
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The large number of variables in line 10 of

Program 2 were designed to give you an opportu

nity to do as much fiddling around with the pro

gram as you choose. While it is in GRAPHICS 10,

it's no problem to try out the other two new modes

by changing line 20. If you get tired of squares,

and like the works of Piet Mondrian, eliminate line

70. You should enjoy the results.

One Final comment seems appropriate on the

occasion of this first hardware update for the Atari

computers. All of us who have worked with the

Atari, and especially those of us who became intro

duced to computer programming through the

Atari, know that we have one magnificent machine.

With the addition of the GTIA chip, its graphics

capabilities far surpass those of any other home

computer on the market. We were told, when we

made the decision to buy, that this was a "friendly"

computer, and one that wouldn't be outdated

overnight. I feel that this is one company that has

lived up to its promises. I have found in my own

dealings with people at Atari that if the computer

occasionally isn't all that friendly, they certainly

are. I'd simply like to express my thanks to, and

admiration for, all of them.

Program 1.

1110 GRAPHICS

38 COLOR C

40 A=A+1

50 PLOT A,1=DRAWTO A,180

6© IF Pf79 Tr£N GOTO 68

79 IF A/5=INT(A/5> TrEN C=C+1=UJTO

80 GOTO 46

120 K=INTCRN[X1>#3>

138 IF K=2 THEN GGSUB 180

140 PLOT A,B:GRfiUTG C,B=DRAUT0 = DRAWT

CB-1

1,0,0,0=501*0 2,

0 A,D=ORAWTO A,B-

150 SOUND 8,0,0,G
0,0,0

160 IF Y>R THEN GOTO 150

170 GOTO 50

180 PLOT A,B^DRAWTO C,B=DRAUTO C,D = EFWT

0 A,D:DRAWTO A,B=DRfMTO C-1,B:DRAWTO C-l

,D-1:DRAWTO A+1,D-1

190 DRA14TO A+i,B+l:DRAWTO C-2,B+1=!

C-2,D-2:DR^frO A+2,D-2=DRAWT0

RAt^fTO C-3,B+2 = DRAWT0 C-3,D-3

206 FOF: 2=1 JO T = SGUND 2.-A/2,12,U-2:FOR

210 GOTO 50 <e

Using your computer

in an interesting

application?

Write it up for

other COMPUTE!

readers to use.

Program 2.

1=C=A+P=D=B+Q

20 GRAFNICS 18

30 SETCQLQR 4,5,16

40 POKE 704,15=POKE 705,28-PCKE 706,33:P

EKE 787,54

50

70 C=A

80 FOR 2=1 TO T^SOH) 9,A+B, 10,U-2=t€XT

Z
90 FOR 2=1 TO T^SOIMJ l,A,10,U-2=r£XT 2

100

110 COLOR 2

PROUDLY PRESENTS: AFFORDABLE

ATARI ®

IF YOU'RE TIRED OF PAYING

$30-550 FOR HIGH QUALITY

GAMES, THEN SEND FOR OUR

FREE LIST TODAY!

SOFTWARE

Pretzel land Software

2005 A WHITTAKER RD.

YPSILANTI»MI.48197
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The large number of variables in line 10 of 
Program 2 were designed to give you an opportu
nity to do as much fiddling around with the pro
gram as you choose. While it is in GRAPH ICS 10, 
it's no problem to tryout the o ther two new modes 
by changing line 20. I f you get tired of squares, 
and like the works of Piet Mondrian , eliminate line 
70. You should enjoy the results. 

One final comment seems appropriate on the 
occasion of th is first hardware update fo r the Atari 
computers. All of us who have worked with the 
Atari , and especially those of us who became intro
duced to com puter programming through the 
Alari. know that we have one tnagn ificen l machine. 
With the add ition of the GTIA chip, its graphics 
capabilities fa r surpass those of any other home 
computer on the market. We were told , when we 
made the decision to buy, that this was a "friendly" 
compute r, and one that wouldn't be o utdated 
overnight. I feel that this is one company that has 
lived up to its promises. I have fou nd in my own 
dealings with people at Ata ri that if the computer 
occasionally isn 't a ll that friendl y, they certainly 
a re. I'd simply like to express my thanks to, and 
admiration for, a ll of them. 

Program I. 

10 GRAPHICS 11 
20 C=l 
30 Ct10R C 
40 A=A+1 
50 PLOT A, l : ~lTO A, 100 
60 IF A=79 Tf-EN GOTO 60 
70 IF A/5=INTUVS) Tf-EN C=C+1 :GOTO 30 
80 GOTO 40 

Program 2. 

10 t1=64: N=150: P=6: Q:=24 : R=150: T=12: U=T: 'f= 
1 : C=A+P: D=8+Q 
20 GRAPHICS 10 
30 SET COLOR 4,5,10 
40 PO<E 704, lS:POKE 705,28:POKE 7e6,33 :P 
M 707,54 
50 A=< I NT ( RI'£K 1)*1'\)+ 1) 
60 B=(l NT ( RI{)( l)t.N)+ 1) 
70 C=A+P: D=B+Q 
80 FeR 2=1 TO T: SIJ.N) 0, A+B, Hi, U-NEXT 
Z 
90 FeR 2=1 TO T: ro.w 1.. A, 10, U-NIEXT Z 
100 Z=< INT(Rl'£K0):!:15)+1) 
lUi COLOR Z 

120 K=INT( RN[)( 1)*3) 
130 IF K=2 Tf-EN GOSUB 180 
140 PLOT R,B:DRAWTO C, B:DRAWTO C,D:ORAWT 
o A,D:DRAWTO A,B-1 : ~.JTO C,B-1 
150 srut·l[j IMl,0,0 :S0lKJ L0,0,0:8O..H) 2, 
0,0,0 
160 IF '-i>R THEN GOTO 150 
170 GOTO 50 
100 PLOT A,B:DRA\.lTO C,B :DRAWTO C,D:DRAWT 
o A,D:DRAWTO A,B:DRAWTO C-1,B:ORAWTO C-1 
,0-1 : ffiAWTO A+L0-1 
1ge CRAlHO A+LB+1 :DRAWTO C-2,B+1 :DRAWTO 
C-2,D-2 : DR~ITO A+2,D-2:ORAWTO A+2,B+2:D 

RAt.ITO C-3,8+2:~TO C-3,0-3 
200 FCF: 2=1 TO T:SCAJND 2.,w2, 12,U-Z:FDR 
W=1 TO 20 :t£XT ~1:NEXT Z 
210 GOTO 50 © 

Using your computer 
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application? 
Write it up for 
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readers to use. 
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$30- $50 FOR HIGH QUALITY 
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FREE LIST TODAY! 
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software
GUARANTEED LOWEST PRICES!
To celebrate our opening, we are

matching any advertised price. Just

show us the ad.

ORDER TOLL FREE • Outside Wl

1-800-826-1589

SOFTWARE

R»l Estate AruJyzer 1Z7.
Creative Financing 1ZT.

Word Processor 1 4ZS

DB Master 179.
Mail Management Z50.

Micfopro Wordstar (Apple) 248.
Mailmerge (CP/M) 90.

Spe!lstar(CP/M) 169.
Supersortll (CP/M) 159.

Context Connector 180.

Easywriter (Pro) 195.

Easymover 45.
Superscribe It 95.

Easymsller 160.

Datadei 249.
PFS/Repari 80.

Visicalc3.3 209.

DB Master 179.
Visitrend/Visiplot 249.

Systems Pius/Aecl. Module . 4Z5.

Microplan Basic 419.

Wuardy 42.
Nevada CdBdI 159.

ACCESSORIES
ftpplellDuaUhermoniBtBrw/soMwaia Z60.

Mountain Expansion Chassis 6Z5.

CPS Multifunction 199.
Mountain Music System , , 395.

100.000 Clay Clock 375.
Mountain Clock Z52.

Supertalker SD 2000 199.

A/D + D/A 299.

CCS 12K R0M/PH0M Board 99.
CCS A/D Converter Board 99.

CCS Serial Asynch. Board . , 139.

CCS Calendar/Clock Board 99.
VOTRAX Typa-n-Talk 375.

AOALAB Package 495.

DOS Qatar 49.

AST Numeric Kaypad 125.

ABTSnMkey 150.

ABTBarwand 195.

AST Cash Box 295.

. ..AND MANY MORE!

Quoted prices valid for slock on hand and sub

ject to change without prior notice.

Call tor price information:

Printers ■ Epson, Okidata.

Monitors ■ Amdek, Sanyo. NEC .

Modems - Novation. Hayes.

Disk Drives ■ Micro Sol, Corvus.

Ask for our FREE catalog.

Please:

• Wisconsin residents ■ add 4% sales tax

• Add $2.50 tor shipping per software and

small item. Call regarding others.

We Welcome:

• Visa. Mastetcharge - (Add 4%)

• Checks (Allow 1-2 weeks for clearing)
■ CDD (Add $1.50 per shipment)

TOLL FREE - Outside Wisconsin

1-800-826-1589
For Technical Info 8 in Wisconsin:

715-848-2322

Oryx Software

205 Scott St.. Dept. C

P.O. Box 1961 • Wausau. Wl 54401

INHOME

SOFTWARE
1560 Yonge St., P.O. Box 10, Toronto, Ontario, Canada M4T1Z7

Telephone: (416)961-2760

COMING SOON!

SEE OUR AD IN NEXT COMPUTE!

CRYPTS OF TERROR

ALIEN SWARM 1100% M.L.)

INTRUDER

MATH PACK

A
ATARI
ALL FOR ATARI

The finest Atari programmers wanted.

For best rewards give us a call.

(416)961-2760

" 

Oryx 
software 

GUARANTEED LOWEST PRICES! 
To celebrate our opening, we are 
matching any advertised price. Just 
show us the ad. 

ORDER TOLL FREE· OulSlde WI 

1-800-826-1589 
SOFTWARE 

Rul Estll. Analyzer ............ . 121. 
121. Crulln Flnancin, . 

WOfd PrOCelSDr 1 
08 Mllter . . 

. ................ 425. 

Mill M.nlg.m,n\ 
Mlcropro WordslJr IAppl.) 
M. ,lmlrgl jCP/ MI . 
Spellslar (CP/ M) . 
SupenorlII {CPl M) • 
Contut Connector 
Enywrlt.r (Pro) 
Enymonr 
Supmtrlbllt .. . 
Ellrmailll ................ . 
Olladn . 

119. 
250. 
248. 

go. 
169, 
159. 
180. 
' 95. 
<S. 
95. 

160. 
249, 
!C. 

209. 
PFS/ RepOf1 •• 
Visltllc3 .3 . 
DB Mut., . o • • • • • • • • 179, 
Yi1 illlnd/ Visiplot . ••••• . 
Sysllml Plus, Acet. ModulI 
Mlcfoplan Bil le 
Wiurdy .•••••....••••••. 
N. vad. CoBol . 

. . . 249. 
425. 

.. 419 . 
t2. 

159. 

ACCESSORIES 
Appl. n Du. ' Thermom.'.r w/sottwll' 260. 
Mountain Elp~ns l on thulls . . ..... . . 625. 
CPS Multl1uncllon . . . . . . . . . . . . . . . . . . . 199. 
Mountain MU SiC Syst.m . . . . . . . . . . . . . . . . 395. 
100 .000 Day C~k . . . . . . . . . . • . . 375. 
Mountain Clock . . . . ....... . ..•. 252. 
Suplftalk8f SO 2000 199. 
A/ D + D/ A . . ...... . 299. 
CCS 12K ROM / PROM Baird ....... _ . . 99. 
CCS AID Converter Burd . . . . . . . . . • • . 99. 
CCS S.ril l Asynch. BOIrd. 139. 
CCS C.ltndll / Clock Baird . 99. 
VDTRAXType.n-h lk 315. 
ADALAB Pickage .. 495. 
DOS Dal.r . . . 49. 
ABT Hu mefie K' ypad 125. 
ABT Sottk.y ..... ISO. 
ABT hnund . . '9S. 
ABT Cash Bo. 295 . 

. . . AND MANY MORE! 
Quoted prices valid l or slock on hand and sub· 
ject to change without prior notice. 

Call for price information: 
Printers · Epson. Okidata. 

Monitors · Amdek. Sanyo. NEC . 

Modems - Novat ion. Hayes. 

Disk Drives· Micro ScI. Corvus. 

Ask fo r our FREE catalog. 

Plen,: 
• Wisconsin resident s · add 4"1. sales lax 
• Add $2.50 l or shipping per sollware and 

smali Item. Call regarding others. 
I 

Ory. Sottwllue 
205 SCOIt St. . Dept. C 

INHOME 
SO ARE 

1560 Yonge St., P.O. Box 10, Toronto, Ontario, Canada M4T1Z7 

Telephone: (416)961-2760 

COMING SOON! 
SEE OUR AD IN NEXT COMPUTE! 

CRYPTS OF TERROR 

ALIEN SWARM (100% M.L.) 

INTRUDER 

MATH PACK 

ATARr 
ALL FOR ATARI 

The finest Atari programmers wanted. 
For best rewards give us a call. 

(416)961-2760 
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This program lets you visualize geometry. It'sfor the

Apple (Applesoft with 48K memory) andfor the Atari.

Computer-

Assisted

Geometry

Discovery

Fred Ventura

Westlake Village, CA

During the summer of 1981, Intergate, Incorpo

rated of Westlake Village, California offered a

number of courses for gifted and talented young

sters. We selected the Atari 800 computer for our

computer literacy and computer programming

courses. Our program presented a unique oppor

tunity for exceptional children ranging in age

from seven to 14 to be challenged by the computer.

The courses included an introduction to computer

programming, problem solving with the computer,

computer-assisted algebra, and an interesting

course in which parents and children worked

together to learn about computers.

One student, Ricky Masters of Oxnard, Cali

fornia, age 11, developed a clever program that

might be of interest to mathematics teachers. The

program allows the user to specify the directions

for a series of vectors which are simultaneously

plotted on the screen in graphics mode seven.

From a starting point in the center of the screen,

any of eight directions can then be chosen. A maxi

mum of one thousand vectors can be used with

32K RAM, which is more than enough for very

complicated designs.

By entering the digit "0" for a vector, the

screen is then cleared and the computer proceeds

to redraw the design. However, the program takes

the drawing one step further and reflects the figure

across the x and y axis.

It was rewarding as a teacher to share in the

excitement with which each student watched the

computer transform a simple design into an intri

cate, symmetrical computer graphic display. But,

more than providing an amusing experience, the

program can be used by teachers as a springboard

for the study of the geometry of reflection.

Valuable mathematical discoveries were made

by the students who used the program. For example,

figures which were drawn so that the intersection

of lines of symmetry which corresponded with the

center of the graph did not change when reflected,

(See example 1). Also, the end points of rotated

vectors are determined by a change in sign of the

magnitude which is held constant. This can be seen

by examining the subroutines used for plotting the

reflected figure (starting at lines 90. 510, 710, and

910). It should be pointed out to students who use

the program that vector 1 is the result of addition

of vectors 2 and 4. This also applies to vectors 3, 6

and 8. In this way, the concept of addition ofvectors

can be introduced to students.

Students were fascinated by the optical illusion,

in many of the designs, which seemed to move in

and out from the screen. Follow-up activities for

students who used the program were provided to

extend the student's learning. Students were pres

ented with figures drawn in one quadrant of a

Cartesian plane and were asked to predict what the

reflected image would look like. Discussions of

integers and their opposites were also used in an

analysis of the plotting subroutines.

I found that using the computer to illustrate a

rather abstract mathematical concept leads to

greater understanding. The learning process was

an enjoyable experience for all.

The program described above was originally

written on an Atari 800. An adapted version was

prepared for the Apple computer with Applesoft

and 48K. Both listings are presented for compari

son. In the Apple version, improvements were

made to the program so that either reflection or

rotation can be selected. In addition, option (O)

permits the overlay of the reflected figure on the

rotated figure. Some of the syntactical differences

of the two BASICs can be studied by examining

the two programs.

Examples And Challenges:

1. Enter a magnitude of 10 and the following

series of vectors: 3,4,4,8,8,4,4,3 and 0 to reflect.

You will notice that, since the hourglass shape

is symmetrical and centered, no change occurs

when reflected.

2. Try to enter the correct vectors to make a

3-d cube. When reflected, this figure makes an

interesting illusion.

3. Enter the vectors for a complicated figure

and predict the reflected image.
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This program lets you visualize geornetTY. It's f or the 
Apple (Applesoft with 48K memory) a.ndfor the Atmi . 

Computer· 
Assisted 
Geometry 
Discovery 

Fred Ventura 
Westlake Village, CA 

During the summer of 19S 1, Intergate, Incorpo
rated o f Westlake Village, California offe red a 
number o f courses for gifted and talented young
sters. We selected the Atari SOO computer for our 
compute r literacy and computer programming 
courses. O ur program presented a unique oppo r
tunity fo r exceptional children ranging in age 
from seven to 14 to be challenged by the compute r. 
T he courses included an introduction to compute r 
programming, problem solving with the compute r, 
computer-assisted algebra, and an interesting 
course in which pa rents and children worked 
togethe r to lea rn about computers. 

O ne student, Ricky Maste rs of Oxnard , Ca li
fo rnia , age 11 , developed a clever program that 
might be of interest to mathematics teachers. The 
program allows the user to specify the directio ns 
fo r a se ries of vecto rs which are simul ta neously 
plotted on the screen in graphics mode seven. 
Fro m a starting point in the center of the screen , 
any of eight directions can then be chosen. A max i
mum of one thousand vectors can be used with 
32 K RAM, which is more than enough fo r very 
complicated designs. 

By entering the digit "0" for a vector , the 
screen is then cleared and the computer proceeds 
to redraw the des ign. However , the program ta kes 
the drawing one step furth er and refl ects the figure 
ac ross the x and y ax is. 

It was rewarding as a teacher to share in the 
excitement with which each student watched the 

computer transform a simple design into an intri
cate, symmetrical computer graphic display. But, 
mo re than providing an amusing expe rience, the 
program can be used by teac hers as a springboard 
for the stud y of the geometry of refl ection. 

Valuable mathematical discoveries were made 
by the students who used the program. For example, 
fi gures which we re drawn so that the in tersection 
o f lines of symmetry which corresponded with the 
cente r o f the graph did not change when refl ected , 
(See example 1). Also, the end points of rotated 
vectors a re determined by a change in sign of the 
magni tude which is held constant. T his can be seen 
by examining the subroutines used for plotting the 
refl ected fig ure (sta rting at lines 90, 5 10,7 10, and 
910). 1 t should be pointed out to students who use 
the program that vector I is the result o f addition 
o f vectors 2 and 4. This a lso applies to vecto rs 3, 6 
and S. In this way, the concept of addition o f vectors 
can be introduced to students. 

Students were fascinated by the optical illusion , 
in many of the designs, which seemed to move in 
and out from the screen. Follow-up activities for 
students who used the p rogram we re provided to 
extend the student's lea rning. Students we re pres
ented with figures drawn in one quadrant o f a 
Cartesian plane and were asked to predict what the 
refl ected image would look like. Discussions o f 
intege rs and their opposites we re also used in an 
analysis of the plotting subroutines. 

I fo und that using the compu te r to illustrate a 
rather abstract mathematical concept leads to 
greater unde rstanding. T he lea rning p rocess was 
an enjoyable experience for all . 

T he program described above was o ri ginall y 
written on an Ata ri SOO. An adapted version was 
prepared for the Apple compute r with Applesoft 
and 4S K. Both listings are presented fo r compari
son. In the Apple version , improve ments were 
made to the program so that either re fl ection or 
rotatio n can be selected . In addition, option (0 ) 
permits the overlay o f the re fl ected figure on the 
rotated fi gure. Some of the syntactical di ffe rences 
of the two BAS ICs can be studied by examining 
the two programs. 

Examples And Challenges: 
l. Enter a magnitude of 10 and the fo llowing 
series o f vectors: 3,4,4,S,S,4,4,3 and 0 to re fl ect. 
You will notice that, since the hourglass shape 
is symmetrical and centered , no change occurs 
when re fl ected. 

2. T ry to enter the correct vectors to make a 
3-d cube. When refl ected , this fi gure makes an 
inte resting illusion. 
3. Enter the vectors fo r a complicated figure 
and predict the reflected image. 
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Program 1: Atari Version

5 DIM 1X1006)

6 A=79=B=40

18 GRAPHICS 8

11 COLOR 2

15 POSITION 5,7

29 PRINT "CGTPUTER GRAPHICS PROGRAM"

21 PRINT = PRINT "CODES: ■■

22 PRINT D(i-8) DIRECTIONS FOR UECTORS"

23 PRINT "C9> RESET CRAW MODE"

INFLECT FIGURE"
COLOR OFF"

COLOR ON"

24 PRINT "<0>

25 PRINT 8<10)

26 PRINT Ml)

36 PRINT

50 FSINT "ENTER A LENGTH FOR EACH SEGNEN

t a-ie>"
68 PRINT " >»";: INPUT L
70 GRAPHICS 7^F1_0T A,B

75 POSITION 28,30 = ? "12 3"

76 POSITION 20,36=? » 4 # 5 «

77 POSITION 20,30:? "678"

80 N=N*MF N=100S THEN 200

85 PRINT "UECTOR

U

8b bOSUB 90:GOTO 75

90 IF U=l THEN A=fi-L:B=B-L:GOTG 198

188 IF U=2 THEN &£-L = G0TO 190

110 IF U=3 THEN A=A+L = B=e-L'GOTO 190

120 IF U=4 ThEN h=A-L:GOTO 190

138 IF li=5 THEN A=A+L:Q3TO 190

148 IF U=6 THEN A=A-L = B=B+L:GQTO 190

150 IF U=7 THEN B=B+L:QQTO 198

168 IF U=8 TrEN A=A+L^B=B+L:GOTO 198

178 IF U=9 THEN 308

175 IF U=10 TrEN COLOR 8

177 IF U=U THEN COLOR 2

186 IF U=0 THEN GOTO 400

190 IF A<0 TrEN A=8

191 IF AM57 ThEN A=157

192 IF B<0 THEN B=8

193 IF B>79 THEN B=79

280 DRAWTO ft, B = RETURN
300 ft=79:B=4S: GRAPHICS

310 N=8

328 GOTO 75

4^ GRAPHICS

410 Fffl? 1=1 TO N-l=U=Ua>:GOSUB 2000 :Q3S

UB 90=NEXT I
415 ft=?9:B=40;PLQT A,B

420 FCR 1=1 TO H-l=iJ=iXI>:GOSUB 2000 = G0S

UB

430

PLOT A,B

A,B

445

I®

449

450

505

510

515

520

530

540

550

560

570

585

590

FOR 1=1 TO N-1=U=UCI)'GOSUB 2800:GOS

UB
440

FOR 1=1 TO N-MMKIVGOSUB 2880:GOS
= NEXT I

=40^F1OT A,B

FOR 1=1 TO N-1:U=U<I>:GOSUB 90:NEXT
TO 75

GRAPHICS 7:REh E3R^-J AM3 MIRROR
N=8=GGTG 75

IF U=i TrEN A=A+L=B=B-L:GOTO 598

IF U=2 TrEN B=B-L:GOTO 5^

IF U=3 TrBJ A=A-L:B=B-L:GOTO 598
IF U=4 TrEN A=A+L:GOTO 590
IF U=5 Tf€N A=A-L:GOTO 590

IF U=6 ThEN A=A+L: B=B+L = GOTO 5^

IF U=7 THEN B=8+L:GOTO 596
IF U=8 TrEN h=A-L = B=B+L = GOTO 5^
IF U=18 TrEN COLOR 8

IF U=U TrEN COLOR 2

IF R<0 TrEN A=0

IF A>157 THEN A=157

IF B<8 ThEN B=0

IF B>79 TrBi B=79

DRAWTO A,"B: RETURN

IF U=l THEN A=A-L:B=B+L^GOTO 798
IF U=2 TrEN B=B+L^GOTO 798

IF U=3 imi A=A+L:B=B+L:GOTO 7^
IF U=4 TrEN h=h-L:GGTQ 7^

IF U=5 ThEN A=A+L:GOTO 798

IF U=6 Tf£N A=A-L=B=B-L=GOTO 798

IF U=7 im\ B=B-L:GOTO 798

IF U=8 ThB^ A=A+L:B=B-L:GOTO 7%
IF li=18 THEN COLOR 8

IF U=ll ThEN COLOR 2

IF ft<0 THEN A=8

IF A>15? ThEN A=157

IF B<8 ThEN B=0

IF B>79 ThEN B=79

DRAWTO A, B = RETURN

IF U=l ThEN A=A+L:B=B+L:GOTO 990

IF U=2 ThEN B=*fL=Q0TO 998
IF U=3 ThB-4 A=A-L:B=B+L = GOTO 9%

IF U=4 ThEN A=A+L = GOTO 998

IF U=5 ThB-^ A=A-L:GOTO 998

IF U=6 ThEN ft=ft+L = B=B-L = GOTO 998

IF U=S ThB-^ A=A-L = B=B-L-GOTO 998

IF U=18 TrEN COLOR 0
985 IF U=ll ThEN COLOR 2

996 IF ft<0 ThB^ A=8

1800 IF ft>157 THEN A=157

1010 IF B<8 ThB^ B=8

102Q IF B>79 ThEN B=79

1830 DRAWTO ftiB

1850 RETURN

2880 REM S0M3 EFFECTS

2818 SOUND 1,INTCRHK1)«255>,10j8

2826 FOR T=l TO 10 = NEXT T

610

620

630

710

715

728

7%

748

750
760

778

798

806

818

828

838

918

915

928

930

940

956

7. 

Program 1: Atari Version 

5 DIM V( 1000 ) 
6 A=79 :B=40 
10 GRAPHICS 0 
11 CCi..OR 2 
15 POSITIctI 5,7 
20 PRINT "COtf'UTER GRAPHICS PROGRAM" 
21 PRINT :PRINT "CODES: " 
22 PRINT "( 1-8 ) DIRECTIONS FOR VECTORS" 
23 PRI NT "( 9 ) RESET [)RAl,1 MODE" 
24 PRUIT "(0 ) REFLECT FIGU!\'E" 
25 PRINT "( 10 ) COLOR OFF" 
26 PRINT "( 11 ) COLOR ON" 
30 PRINT 
50 PRINT "ENTER A LENGTH Fa< OCH SEGt1EN 
T (1-10)" 
60 PRINT" ) »" ; : II-f'UT L 
70 GRAPHICS 7:PlOT A,8 
75 POSITION 20,30:';' " 1 2 3 " 
76 POSITIIll 20,30 :? u 4 :t. 5 " 
77 POSITION. 20,30:? " 678 11 

00 t-l=N+l : IF N=1000 THEN ;:.'00 
85 PRINT "UECTOR " ; ~V' : n; : HPUT V:IJ(N)= 
V 
86 GOSU8 90 : GOTO 75 
90 IF ll= 1 Tf£N A=A-L : 8=8-L : GOTO 190 
100 IF 1.1=2 TI-H1 8=8-L :GOTD 190 
110 IF l l=3 THEH A=A+L :8=8-L:GOTD 190 
120 IF U=4 THEN A=A-L : GOTO 190 
130 IF U=5 Tf£N A=A+L : GOTO 190 
140 IF ll=6 TI·EN A=A-L :8=B+L :GOTD 1% 
150 IF ll=7 THEN 8=8+L : GOTO 190 
160 IF 1.1=8 TI-EN A=A+L: 8=B+L: GOTO 1% 
170 IF 1.1=9 TI-EN 300 
175 IF 1.1=10 Tl-EN COLOR 0 
177 IF U=11 TI-EN COLOR 2 
100 IF U=0 Tf£N GOTO 400 
1% IF A(0 TI-EN A=0 
191 IF A) 157 nEN A=157 
192 IF 8( 0 Tf£N B=0 
193 IF 8)79 TI-EN 8=79 
200 [AAl..lTO A, B: RETU!\'N 
300 A=79: 8=40 : GRAPHICS 7 : PlOT A,8 
310 t4=0 
320 GOTD 75 
400 QlAPHICS 7 :A=79 :8=40:PlOT A,8 
410 FOR 1=1 TO tH:IJ=IJ(1): GOSUB 2000 :GOS 
III 90 : NEXT I 
415 A=79:B=40:PLOT A, B 
420 Fffi 1=1 TO N-l :U=U<l):GOSUB c.'OO0 :GOS 
III 510: NEXT I 
430 A=79 :B=40 :PLOT A,B 
435 Fffi I =1 TO N-l: U=U< 1) : GOSLJB 2000 : GOS 
III 710 : t·lEXT I 
440 A=79: B=40: PlOT A, B 
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445 Fffi 1=1 TO N-l:1J=\)( D:GOSLJB 2000 :GOS 
LIB 910 :NEXT I 
449 A=79 :B=40 :FtOT A,B 
450 Fffi 1=1 TO N-l : IJ=\)( 1): GOSUB 90: ~EXT 
I :N=H-l :GOTO 75 
500 QlAPHICS 7:REN ~l Am t1lF~DR 
505 N=0: GOTO 75 
510 IF V=l Tf£N A=A+L :8=B-L:GOTD 590 
515 IF V=2 TI-EN B=8-L: GOTD 5% 
520 IF U=3 TI-EN A=A-L: 8=8-L : GOTD 590 
530 IF 1.1=4 THEN A--A+L: GOTD 590 
540 IF ll=5 TI-EN A=A-L: GOTD 590 
550 IF V=6 THEN A=A+L : 8=B+L : GOTD 5% 
56fj IF V=7 THEN B=B+L : GOTD 590 
570 IF V=8 THEN A=A-L: 8=8+L : GOTD 590 
58fj IF U=10 TI-EN COLOR 0 
5S5 IF V=ll nEN COLOR 2 
59<l I F A< 0 TI-E~l A=0 
600 IF A)157 TI-E~l A=157 
610 IF 8<0 TI-EN B=0 
~"0 IF 8)79 TI-EH 8=79 
630 [AAl..lTO A,'B : RETURN 
710 IF U=1 Tl-EN A=A-L :B=B+L :GOTD 790 
715 IF U=2 THEN 8=B+L : GOTD 790 
720 IF U=3 TI-EH A=A+L: 8=8+L: GOTD 790 
730 IF U=4 TI-Et~ A=A-L : GOTO 790 
740 IF ll=5 THE~l A=A+L: GOTO 790 
750 IF 1,.1=6 TI-EN A=A-L : 8=8-L : GOTO 790 
760 IF 1.1=7 TI-EN 8=B-L:GOTD 790 
770 IF V=8 THEN A=A+L : 8=8-L : GOTD 790 
700 IF 1,.1=10 TI-£I~ C-ot..OR 0 
785 IF U=l1 TI-£I-1 C"OLOR 2 
7ge IF A<0 TI-EN A=0 
800 IF A) l57 TI-El1 A=157 
810 IF 8( 0 TI-EN B=0 
820 IF 8) 79 THEN 8=79 
830 [AAl..lTO A, 8 : RETURN 
910 IF U=l TI-EN A=A+L:8=8+L :GOTD 990 
915 IF V=2 THEl1 B=B+L : GOTO 990 
920 IF 1J=3 TI-Etl A---ti-L : 8=B+L : GOTD 990 
930 IF 1.1=4 THEN A=A+L : GOTD 990 
940 IF 1J=5 THEN A=A-L : GOTD 990 
950 IF U=6 THEN A=A+L : B=8-L : GOTD 990 
!fro IF 1J=8 THEl-1 A=A-L : 8=8-L : GOTD 990 
9S0 IF U=10 THEN COLOR 0 
985 IF 1.1= 11 TI-Et~ COLOR 2 
990 IF A( 0 THEN A=0 
1900 IF A) l57 TI-E~l A=157 
1010 IF 8<0 THEN 8=0 
1020 IF 8)79 THEN 8=79 
1030 [AAl.lTO A, B 
1050 RETURN 
2000 IDt Sa..tlO EFFECTS 
2010 &lJ~ID L IHT( RJIlJ( 1 )*255),10,8 
2020 FOR T=l TO lfHE>,'T T 



COMMODORE USERS

Join the largest, active Commodore

users group in North America and get—

— Access to club library of

over 3000 programs.

— Informative club newsletter.

— Access to the combined

talents of some of the most

knowledgeable people on

PET/CBM/VIC.

Send $15.00 ($20.00 overseas)

Associate Membership to:

for

Toronto Pet Users Group

381 Lawrence Avenue West

Toronto, Ontario, Canada M5M 1B9

TAKE A B

OUT OF YOUR

SOFTWARE COST}
rvrvr

Save 20-40% on all

major Brands of micro-software

□ 90 day guarantee-when you're happy

we're happy!

□ Largest inventory of old and new releases.

D Next Day Shipping by UPS-or we pay

freight. No per item fandling fee.

□ Weekly specials

WARNING!! Buying from Software Galore

SAVES MONEY!

AVAILABLE N0W1!

Pac-Man. and Centipede

Member of the Seller Business Bureau

SOFTWARE GALORE
A MEMBERSHIP BUYING SERVICE

For free catalog/orders call 213-827-1851

or 1-800-423-6326

MAINFRAME SOFTWARE FOR COMMODORE COMPUTERS

RESTAURANT PAYROLL

* Random access on all records.

* Recognizes Tip and Heal Credits in

computing taxes and pay.

* Accepts declared tips.

* Up to 5 pay rates per employee and

also handles salaried employees.

* Generates checks, 941's and H2's and

8 different reports which show full

details of each payroll cycle.

* Handles Retirement deductions.

Along with up to 8 Miscellaneous

deductions or payments per employee.

* Calculates overtime by the declared

or average method.

* Up to 350 employees on an 8050

diskette. 100 on a 4040 diskette.

* Computes Federal, State and Local

taxes as required.

* Handles Weekly, Biweekly,

Semi-monthly or monthly payroll

periods.

GENERAL PURPOSE PAYROLL

* True random access on all records

with alpha numeric keys.

* Tracks Salary, Regular Pay, Overtime

Pay, Piecework Pay, Vacation Pay and

Sick Pay.

♦ Up to B miscellaneous Deductions or

Payments per employee pay cycle.

• Prints 8 Reports along with checks,

941's and WZ's which show full

details of each pay cycle.

* Up to 350 employees on ar 8050

diskette. 100 on a 4040 diskette.

* Computes Federal, State and Local

taxes as required.

* Handles Weekly, Biweekly,

Semi-monthly or monthly payroll

periods.

* Accumulates Sick and Vacation

credits and deducts the hours when

used.

Dealer Inquiries Invited

MicroSpec Ltd,

2905 Ports O'Call Ct. Piano, Texas 75075

MAILING LIST SYSTEM

* Direct access on all records.

* 4050 Names on an 8050 Diskette.

1300 on a 4040.

* Allows fast machine language sorts

on primary and secondary fields.

* 2 output formats that work with any

printer.

* User defined label formats, Up to 4

wide.

' Will select user defined subsets of

your data base for label output.

* Generates WDrdpro/Wordcraft

compatible files.

f Disk utilities included to recover

damaged disks.

i Maintains Company and contact names.

* A TRUE HAILING LIST SYSTEM

VISA and MASTERCARD Accepted

214/867-1333

COMMODORE USERS 

Join the largest, active Commodore 
users group in North America and get-

Access to club library of 
over 3000 programs. 

Informative club newsletter. 

Access to the combined 
talents of some of the most 
knowledgeable people on 
PET /CBMIVIC. 

Send $15 .00 ($20.00 overseas) for 
Associate Membership to: 

Toronto Pet Users Group 
381 Lawrence Avenue West 
Toronto , Ontario, Canada M5M 1 B9 

MAINFRAME SOFTWARE FOR COMMODORE COMPUTERS 

RESTAURANT PAYROLL GENERAL PURPOSE PAYROLL MAILI NG LI ST SYSTEM 
• Random access on all records. • True random access on all records • Direct access on all records. 
• Recognizes Tip and Heal Credits i, with alpha numeric keys . • 4050 Names on an 8050 Diskette. 

computing taxes and pay . • Tracks Salary , Regular Pay, Overtime 1300 on a 4040 . 
• Accepts declared tips . Pay, Pie ce work Pay , Vacation Pay and • Allows fast machine language sorts 
• Up to 5 pay rates per employee "d Sick Pay. on primary and secondary fiel ds . 

also handles salaried eaployees . • Up to B . iscellaneous Deduct i ons or • 2 output formats that work with any 
• Generates checks, 941'5 and W2 ' s and Payments per employee pay cycle . printe r. 

8 different reports which show full • Prints 8 Reports along with checks , • User defined label formats , Up to 4 
details of each payroll cycle . 941 1s and w2 1s which show full wide. 

• Ha nd les Retirement deducti ons . details of each pay cycle . • will select user defined subsets of 
Along wi th up to 8 Mi sce l laneous • Up to 350 employees on a~ 8050 your data base for label output . 
deductions or payments per elliployee . diskette . 100 on a 4040 diskette. • Generates Wordpro/Wordcraft 

• Calculates overtime by the declared • Computes Federal , State and local cOllipatible files. 
or average lIIethod . taxes as required. • Disk utili t ies included to recover 

• Up to 350 employees co an 8050 • Handles Weekly, Biweekly . da maged di sks . 
diskette . 100 on a 4040 diskette . Semi-monthly or monthly payroll • Maintain s Company and contact nalile s . 

• Comp utes Federal, State and Loc a 1 periods . 
taxes as required. • AccuCiulates Sick and Vacation • A TRUE MAI LI NG LI ST SYSTEM 

• Handles Weekly, Biweekly, credits and deducts the hours when 
Semi-monthly or Qonthly payroll used. 
periods. 

Dealer Inquiries Invited VISA and MASTERCARD Accepted 
MICROSPEC LTD. 

2905 Por t s O' Call Ct. Plano, Texas 75075 214/867 - 1333 



76 COMPUTE! May. 1982. Issue 24

2830 SOUND

204© RETURN

Program 2: Apple Version

10 REM *** GEOMETRIC EXPLORATI

ONS

20 REM **# FRED VENTURA

30 REM ♦*# IIMTERGATE, INCORPOR
ATED

40 REM *** WESTLAKE VILLAGE, C

A

50 DIM V(IOOO)

60 XI a 139sYl = 79: C = 3

70 X = XIBY = Yl

80 TEXT

90 HOME

100 VTAB 2: HTAB 2s PRINT "GEDAR

T - A COMPUTER GRAPHICS PROG

RAM11

110 PRINT : INPUT "ENTER THE MAG

NITUDE OF THE VECTORS: "iM

120 PRINT : PRINT "ENTER THE NUM

BER FOR THE DIRECTION OF E

ACH VECTOR- YOU DO NOT NEED

TO PRESS RETURN. OTHER COM

MANDS ARE: "

130 PRINT : PRINT " <Q> QUIT.

<S) START OVER. "

140 PRINT : PRINT " (O) OVERLAY

REFLECTED FIGURE. "

150 PRINT ; PRINT " (F) REFLECT

(T) RDTATE."

160 PRINT : PRINT " (C) CLEAR H

IRES SCREEN. "

170 PRINT : PRINT "PRESS RETURN

TO CONTINUE. ";: INPUT X*

180 HGR

190 VTAB 21: HTAB 30: PRINT "1 2

200 VTAB

230

240

250

260

270

280

290

300

310

320

330

HTAB 30s PRINT "4 *

210 VTAB 23: HTAB 30: PRINT "6 7

8"

220 N = N + 1: VTAB 23s HTAB Is PRINT

"ENTER VECTOR ";N:"s ";: GET

IF V* = "Q" THEN END

IF V$ = "S" THEN RUN

IF V* = "0" THEN GOTO 330

IF V* = "C" THEN HGR : GOTO

220

I = NiV(I) ■ VAL <V$>

IF V* = "F" THEN 310

IF V* * "T" THEN 8B0

GOSUB 380: GOTO 220

REM REFLECT FIGURE

HGR

X = 139.-Y = 79: FOR I = 1 TO

N - Is GOSUB 380: NEXT I

340

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

X = 139

N - lfl

X = 139

N - li

X = 139

N - Is

GOTO 220

REM PLOT

IF V (I) =

= Y - M

IF V (I ) =

IF V<I) =

= Y - M

IF V(I) »

IF V(I) ■

IF V (I ) =

« Y + M

IF V(I) m

IF V<I) =

« Y + M

GOSUB 780:

REM PLOT

IF V (I > =

= Y - M

IF' V ( I > m

IF V(I) =

= Y - M

IF V<I) =

IF VII) -

IF V(I) m

■ Y + M

IF V(I) =

IF V<I) ~

= Y + M

GOSUB 780:

REM PLDT

Y = 79: FOR I = 1 TO

GOSUB 480; NEXT I

Y = 79: FOR I - 1 TO

GOSUB 580: NEXT I

Y = 79: FOR I = 1 TO

GOSUB 680: NEXT I

VECTORS

1 THEN X = X - M:Y

THEN

THEN

THEN

THEN

THEN

THEN

THEN

RETURN

VECTORS

1 THEN X

THEN

THEN

THEN

THEN

THEN

THEN

THEN

Y

X

X

X

X

Y

X

Q2

= Y

= X

= X

— X

= Y

= X

M

M: Y

M

M

Ms Y

M

M: Y

M:Y

M

M:Y

M

M

M:Y

M

M:Y

IF

=

IF

IF

=

IF

IF

IF

V(I> =

Y + M

V(I) -

V(I) =

Y + M

V(I) =

V(I) »

V(I) =

RETURN

VECTORS 03

1 THEN X = X + M:Y

THEN

THEN

THEN

THEN

THEN

IF V(I) =7 THEN Y

IF Vdi =8 THEN X

= Y - M

GOSUB 780: RETURN

REM PLOT VECTORS

IF V<I> = 1 THEN X

■ Y + M

IF V(I) = 2 THEN Y

IF V(I) ■ 3 THEN X

= Y + M

IF V(I) = 4 THEN X

IF VCD =5 THEN X

IF V(I) * 6 THEN X

= Y - M

_ Y

= X

= X

= X

= Y

= X

M

M:Y

M

M

M:Y

M

M: Y

04

» X - M:Y

76 COMPUTEI 

2030 SCUNO 1,0,0,0 
2040 !\£TURN 

Program 2: Apple Version 
10 REM *** GEOMETRIC EXF'LoRATI 

ONS 
20 REM *** 
30 REM *** 

AT ED 
40 REM *** 

A 

FRED VENTURA 
INTERGATE, INCoRF'OR 

WESTLAKE VI LLAGE, C 

50 DIM V ( 1(00) 
60 Xl = 139:Yl = 79:C = 3 
70 ); = Xl:Y = Yl 
80 TEXT 
90 HOME 
100 VTAB 2: HTAB 2 : F'RINT "GEOAR 

T - A COMF'UT ER GRAF'HICS F'RoG 
RAM" 

110 F'RINT: INPUT "ENTER THE MAG 
NITUDE OF THE VECTORS: ";M 

120 PRINT: PRINT "ENTER THE NUM 
BER FOR THE DIRECTION OF E 
ACH VECTOR. YOU DO NOT NEED 
TO F'RESS RETURN . OTHER COM 
MANDS ARE: " 

130 PRINT: F'RINT" (Q) QUIT. 
(S) START OVER. " 

140 PRINT: PRINT" (0) OVERLAY 
REFLECTED FIGURE. " 

150 F'RINT: PRINT" (F) REFLECT 
(T ) ROTATE." 

160 PRINT: PRINT" (C) CLEAR H 
IRES SCREEN . " 

170 PRINT: PRINT "PRESS RETURN 
TO CONTINUE. "; : INPUT X$ 

180 HGR 
190 VTAB 21: HTAB 30: PRINT "1 2 

3" 
2 00 VTAB 22: HTAB 30: PRINT 114 * 
210 

2 20 

2 30 
240 
250 
2 60 

5" 
VTAB 23: HeAB 30: PRINT "6 7 

8" 
N = N + 

"ENTER 
V$ 
IF V$ 
IF V$ = 
IF V$ = 
IF V$ = 
2 2 0 

1: VTAB 2 3 : HTAB 1: PRINT 
VECTOR "; N; II: II;: GET 

IIQ" THEN 
"S" THEN 
"0" THEN 
"e" THEN 

END 
RUN 
GoTo 330 
HGR : GoTo 

270 I = N:V(I) = VAL (V$) 
280 IF V$ = "F" THEN 310 
290 IF V$ = " T" THEN 880 
300 GoSUB 380 : GoTO 220 
3 10 REM REFLECT FIGURE 
320 HGR 
330 X = 139:Y = 79: FOR I = 1 TO 

N - 1: GoSUB 380: NEXT I 

340 

350 

3 60 

3 7 0 
380 
3 90 

400 
410 

4 2 0 
4 3 0 
440 

450 
460 

470 
480 
490 

500 
51 0 

520 
530 
540 

550 
560 

570 
580 
590 

600 
610 

620 
630 
640 

650 
660 

670 

680 
690 

700 
710 

7 20 
730 
7 40 

rv1ov, 1Q82. lssue 2£1 

X = 139:Y = 79: FOR I = 1 TO 
N - 1: GOSUB 480: NEXT I 

X = 139:Y = 79: FOR I = 1 TO 
N - 1: GoSUB 580 : NEXT I 

X = 139:Y = 79 : FOR I = 1 TO 
N - 1: GoSUB 680 : NE XT I 
GOTD 220 
REM F'LoT VECTORS 
IF V( I) = 1 THEN X = X M: Y 

= Y - M 
IF V(I) = 2 THEN Y = Y M 
IF V( I ) = 3 THEN X = X + M:Y 
= Y - M 

IF V(I ) = 4 THEN X X - M 
IF V( I ) = 5 THEN X = X + M 
IF V(I ) = 6 THEN X = X M: Y 

= Y + M 
I F V(I ) = 7 THEN Y = Y + M 
IF V(I ) = 8 THEN X = X + M:Y 
= Y + M 

GOSUB 780: RETURN 
REM F'LoT VECTORS 02 
IF V( I ) = 1 THE N X = X + M: Y 
= Y - M 

IF V(I) = 2 THEN Y = Y - M 
IF V(I) = 3 THEN X = X M:Y 
= Y - M 

IF V(I) = 4 THEN X = X + M 
IF V( I ) = 5 THEN X = X M 
IF V(I) = 6 THEN X = X + M:Y 

= Y + M 
IF V(I ) = 7 THEN Y Y + M 
IF V(I) = 8 THEN X = X M:Y 
= Y + M 

GOSUB 780: RETURN 
REM F'LOT VECTORS 03 
IF V(I) = 1 THEN X = X + M:Y 
= Y + M 

IF V(I) = 2 THEN Y = Y + M 
IF V(I) = 3 THEN X = X - M:Y 
= Y + M 

IF VII) = 4 THEN X = X + M 
IF VII) = 5 THEN X = X - M 
IF VI I ) = 6 THEN X = X + M:Y 
= Y - M 

IF VII) = 7 THEN Y = Y M 
IF V(I ) = 8 THEN X = X M: Y 

= Y - M 
GoSUB 780: RETURN 
REM PLOT VECTORS 04 
IF V(I) = 1 THEN X = X - M:Y 
= Y + M 

IF V( I) = 2 THEN Y = Y + M 
IF V(I) = 3 THEN X = X + M:Y 
= Y + M 

IF V( I) = 4 THEN X = X M 
IF V(I) = 5 THEN X = X + M 
IF V(I) = 6 THEN X = X M:Y 

= Y - M 



750

760

770

780

790

BOO

810

B20

830

840

850

B60

B70

880

B90

900 X

910 X

920 X

930 X

940

950

960

970

980

990

1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

1100

1110

1120

1130

1140

IF

IF

=

V<

v<

Y

GOSLJE

REM

I

I

-

i

)

= 7 THEN Y

= 8 THEN X

M

780: RETURN

PLOT

HC0L0R=

IF

IF

IF

IF

IF

I

X

X

Y

Y

HPLOT

VTAB

Xj " Y

<

B

RETURN

REM

HGR

=

N -

=

N -

=3

N -

=

N -

13

1

13

1

13

1

13

1

GOTO

REM

IF

=

IF

IF

=

IF

IF

IF

Y h

IF

IF

Y =

V(

Y

V(

V(

Y

V<

V

v

Y

V

V

Y

1

i C

= Y

— \

1 THEN HPLOT 1

0 THEN X =

279 THEN X

0 THEN Y =

159 THEN Y

TO X,Y

0

» 279

o

= 15

: HTAB 3l PRINT

; Yj "

ROTATE FIGURE

9

E

9

;

9

;

9

:

:

i

-

:

ill

Y = 79: FOR

GOSUB 380:

Y = 79: FOR

GOSUB 950s

Y = 79: FOR

GOSUB 580:

Y = 79: FOR

GOSUB 1050:

0

ROTATE Q2

I

+

I

I

_

I

<

(

(

(

GOSUB

REM

IF

Y m

IF

IF

Y —

IF

IF

IF

Y =

IF

IF

Y =

V

Y

V

V

Y

V

V

V

Y

V

V

Y

(

(

(

<

(

(

(

<

GOSUB

)

)

)

)

I

I

+

I

I

-

= 1 THEN X

M

= 2 THEN X

= 3 THEN X

M

= 4 THEN Y

) » 5 THEN

) = 6 THEN

M

) = 7 THEN

) « 8 THEN

M

780: RETURN

ROTATE Q4

I

_

I

I

+

I

I

I

-

I

I

+

) = 1 THEN

M

) = 2 THEN

) = 3 THEN

M

) ■ 4 THEN

) = 5 THEN

) = 6 THEN

M

) » 7 THEN

) « 8 THEN

M

780: RETURN

I ■

NEXT

I =

NEXT

I =

NEXT

I =

7

NEXT

= X

V

= X

= y

Y ~

X =

X =

X =

v *—

X —

X =

Y =

Y =

X =

X »

X =

Y

X

X

X

X

X

X

Y

Y

X

X

X

—

+

"X

1

I

1

I

1

I

1

I

-

-

+

_

+

+

+

+

+

-

+

-

-

-

M

M: Y

79

it _

p

TO

TO

TO

TO

M:Y

M

M: Y

M

M

Ml

M

M:

Mi

M

Ml

M

ri

M:

M

M:

COMPUTE! The Resource

NEW FOR '82

• PAYROLL SYSTEM •

tEcommodore

295
00

• OVER 100 EMPLOYEES

• 25 DATA FIELDS PER

EMPLOYEE

• MULTIPLE RATES

• OVERTIME

• VACATION

• SUBSISTENCE

• 16GEN. LEDGER

CATEGORIES

• PRINTS CHECKS OR

CHECK STUBS

• W2 FORMS

• 941 AND OTHER

REPORTS

(INTRODUCTOR Y PRICE)

FOR MOD 8032 (4040 OR 8050)

VIC 20 PROG.

BASIC UTILITY, DECODER + APPEND

Four programs to dis-assemble machine language

prog, in RAM or ROM. Prints to screen or printer,

allows append of two or more programs. £39.95

SATELLITES OF CALLISTO GAME

Space craft with phaserfire. $12.95

COPYCALC - Visible calculations supports printer.

ACCOUNTS RECEIVABLE - 100 accounts

WRITE UP - Letters and printing (ALL 3) $69.95

COMMODORE

JOYBOARD - 4 joysticks INTERFACE to PET or CBM

Easy to use, No power needed. Small speaker for
sound. $49.95

SAVE 40% ON COMMODORE APPROVED

SOFTWARE - PHONE FOR AVAILABILITY

SEND CHECKS OR ORDERS TO:

Computer Service Center

1115 Third St., San Rafael, CA 94901

or phone (415)453-6494

750 IF V(I) = 7 THEN Y = Y - M 
760 IF V( I ) = 8 THEN X = X + M:Y 

= Y - M 
770 GOSUB 780 : RETURN 
780 REM F'LOT 
790 HCOLOR= C 
800 IF] = 1 THEN HPLOT 139,79 
810 IF X ' 0 THEN X = 0 
820 IF X > 279 THEN X = 279 
830 IF Y < 0 THE N Y = 0 
840 IF Y ? 159 THEN Y = 159 
850 HPLOT TO X,Y 
860 VTAB 2 1: HTAB 3 : PRINT " X= "; 

X;" Y=";Y; " 
870 RE TURN 
880 REM ROTATE FIGURE 
8 90 HGR 
900 X = 139:Y = 79 : FOR I = 1 TO 

N - 1: GOSUB 380 : NE XT I 
9 10 X = 139:Y = 79: FOR I = 1 TO 

N - 1: GOSUB 950 : NEXT I 
920 X = 139 : Y = 79: FOR I = 1 TO 

N - 1: GOSUB 580 : NEXT I 
930 X = 139 : Y = 79 : FOR I = 1 TO 

N - 1: GOS UB 1050: NEXT I 
940 
950 
960 

970 
980 

GOTO 220 
REM ROTATE 
IF V II) = 1 

= Y + M 
IF V (II = 2 
IF V (II = ~ 

'-' 
= Y - M 

Q2 
THEN X = X - M: Y 

THEN X = X M 
THEN X = X - M:Y 

990 IF V(I) = 4 THEN Y = Y + M 
1000 IF V(I) = 5 THEN Y = Y - M 
101 0 IF V(I) = 6 THEN X = X + M: 

Y = Y + M 
1020 IF V(I) = 7 THEN X X + M 
1030 IF V(I) = 8 THEN X = X + M: 

Y = Y - M 
1040 GOSUB 780: RETURN 
1050 REM ROTATE Q4 
1060 I F V (II = 1 THEN X = X + M: 

Y = Y - M 
1070 IF V (II = 2 THEN X = X + M 
1080 IF V (II = ~ THEN X = X + M: ~, 

Y = Y + M 
1090 IF V (II = 4 THEN Y = Y - M 
11 00 IF VII) = 5 THEN Y = Y + M 
1110 IF V (II = 6 THEN X X - M: 

y = Y - M 
11 20 IF V (II = 7 THEN X ~ X - M 
11 :30 IF V II) = 8 THEN X = X - M: 

Y = Y + M 
1140 GOSUB 780: RETURN © 

COMPUTE! The Resource 

NEW FOR '82 
• PAYROLL SYSTEM. 

C: 
- - ' _ .. 

C:: cornn"lodore 

(INTRODUCTORY PRICE) 

• OVER 100 EMPLOYEES 
• 25 DATA FIELDS PER 

EMPLOYEE 
• MULTI PLE RATES 
• OVERTIME 
• VACATION 
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This article shows beginners how to usejoysticks with the

VIC-20 and it also contains an excellent game.

The Joystick

Connection:

Meteor Maze
Paul L Bupp and Stephen P. Drop
Kent, WA

Let the games begin! Your VIC can be easily con

nected to the readily available Atari joysticks.

We will show the new VIC-20 owner how to use

these joysticks. Also there's a new VIC game called

"Meteor Maze," which demonstrates the use of the

joystick.

Program 1.

10

15

20

25

30

35

40

45

50

55

60

65

75

80

85

90

95

99

100

110

120

130

140

150

160

170

180

PRINT CHR$(147)

PRINT SPC(3) CHR$(95) "JOYSTICK

DIRECTION"

PRINT SPC(3) CHR$(95) "BUTTON"

PRINT SPC(177) CHR$(144) "** JO

YSTICK DEMO **"

POKE 37154,127

PRINT CHR$(19)

A = ( PEEK(37137) AND 28) OR (P

EEK(37152) AND 128)

A = ABS( (A-100)/4)-7

ON A GOSUB 100,110,120,,130,140

,150,,,,160,170,180

B = PEEK(37137)AND 32

PRINT CHR$(19)

PRINT

IF B GOTO 85

PRINT ■ ON": GOTO 90

PRINT "OFF"

POKE 37154,255

GET

END

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

PRINT

A$: IF A$ = GOTO 30

SW"

NW"

W"

S"

N"
n

E"

NE"

SE"

RETURN

RETURN

RETURN

RETURN

RETURN

RETURN

RETURN

RETURN

RETURN

But first, let's look at how the joystick connects

to the VIC. Program I is a BASIC joystick demon

stration program. A line-by-line description of the

program follows:

10 PRINT CHR$< 147)

15 PRINT SPC(3) CHR$(95) "JOYSTICK

DIRECTION"

20 PRINT SPC(3)CHR$(95) "BUTTON"

Lines 10 through 20 clear and print the display

screen used by the program. CHR$(95) prints the

left arrow.

25 PRINT SPC(177)CHR$(144)"** JOYSTICK

DEMO **"

Line 25 uses the SPC command to print 177

spaces, then a CHR${144) turns on the Black print

mode before printing the title of the program.

30 POKE 37154,127

This line resets the direction of the 6522 A

side Data Direction register which was already set

by the system to check the keyboard. The other

Data Direction register used by the joystick is al

ready set by the system default. (Note: With this

register altered, some keys will now no longer be

recognized by the system. See important note to

line 90 below.)

35 PRINT CHR$(19)

This line homes the cursor to the top left of

the screen.

40 A = (PEEK(37137) AND 28) OR (PEEK(37152)

AND 128)

This line pulls together the two input register

values used by thejoystick and combines them to

make a single value (A).

45 A = ABS((A-100)/4)-7

This line reduces thejoystick value (Variable

A) from line 40 to a simple number value between

one and thirteen, with some number values (four

and eight through ten) not being used. This value

is kept in variable A. For each direction of the

joystick, Figure # 1 provides a visual display of the

original value (boxed) and the condensed value

placed in variable A by lines 40 and 45.

50 ON A GOSUB !00,110,120,,130,140,150,,,,160,

170,180

This line directs the program to go to the

chosen joystick direction subroutine and then

return to the next line of BASIC.

55 B = PEEK(37137)AND32

Here the variable B is set to zero if the joystick

button is pushed, or set to 32 if it is not being

pushed. This PEEK is looking at only the one bit

which shows whether the button has been pushed
by the player.
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This article shows beginners how to use joysticks with the 
VIC-20 and it also contains an excellent game. 

The Joystick 
Connection: 
MeteorMaze 
Paul L Bupp and Stephen P Drop 
Kent,WA 

Let the games begin! Your VIC can be easi ly con
nected to the readily available Atari joysticks. 
We will show the new VIC-20 owner how to use 
these joysticks. Also there's a new VIC game called 
"Meteor Maze," which demonstrates the use of the 
joystick. 

Program 1. 

10 PRINT CHR$(147) 
15 PRINT SPC(3) CHR$ (95) "JOYSTICK 

DIRECTION" 
20 PRINT SPC(3) CHR$ (95) "BUTTON " 
25 PRINT SPC(l77) CHR$(144) "** JO 

YSTICK DEMO **" 
30 POKE 37154 ,1 27 
35 PRINT CHR$(19) 
40 A = ( PEEK(37137) AND 28) OR (P 

EEK(37152) AND 128) 
45 A = ABS((A-1 00) / 4)-7 
50 ON A GOSUB 100,110 ,1 20 , ,130,140 

, 150 ",, 160 , 170 , 180 
55 B = PEEK(37137)AND 32 
60 PRINT CHR$(19) 
65 PRINT 
75 IF B GOTO 85 
80 PRINT " ON": GOTO 90 
85 PRINT " OFF" 
90 POKE 37154,255 
95 GET A$ : IF A$ = "" GOTO 30 
99 END 
100 PRINT 
110 PRINT 
1 20 PRINT 
130 PRINT 
140 PRINT 
150 PRINT 
160 PRINT 
170 PRINT 
180 PRINT 

SW " : 
NW " : 

WI! : 
S": 
Nfl: 

RE TURN 
RE TURN 
RETURN 
RETURN 
RETURN 

": RETURN 
RETURN 
RE TURN 
RETURN 

E": 
NE " : 
SE": 

But first, let's look at how the joystick connects 
to the VIC. Program I is a BASIC joystick demon
stration program . A line-by-line description of the 
program follows: 

10 PRINT CHR$(147) 
15 PRINT SPC(3) CHR$(95) "JOYSTICK 

DIRECTION" 
20 PRINT SPC(3) CHR$(95) "BUTTON" 

Lines 10 through 20 clear and print the d isplay 
screen used by the program. CHR$(95) prints the 
left a rrow. 

25 PRINT SPC(I77) CHR$(I44) .... JOYSTICK 
DEMO .... 

Line 25 uses the SPC com mand to print 177 
spaces, then a CHR$( 144) turns on the Black print 
mode before printing the title of the program. 

30 POKE 37 154,127 

T his line resets the direction of the 6522 A 
side Data Direction register which was alread y set 
by the system to check the keyboard . The other 
Data Direction registe r used by the joystick is al
read y set by the system default. (Note: With this 
register alte red , some keys will now no longe r be 
recognized by the system. See important note to 
line 90 below.) 

35 PRINTCHR$(19) 

T his line ho mes the cursor to the top left o f 
the screen. 

40 A=(PEEK(37137) AND 28) OR (PEEK(37152) 
AND 128) 

T his line pu lls together the two input register 
va lues used by the joystick and combines them to 
make a single value (A). 

45 A = ABS«A-I 00)/4)-7 

T his line reduces the joystick value (Variable 
A) from line 40 to a simple number value between 
one and thirteen , with some number va lues (four 
and eight through ten) not being used. T his value 
is kept in variable A. For each d irection of the 
joystick, Figure # I provides a visual displa y of the 
original value (boxed) and the condensed va lue 
placed in variable A by lines 40 and 45. 

50 ON A GOSUB 100,1 10,120"130,140,150,,,, 160, 
170,180 

T his line directs the program to go to the 
chosen joystick directio n subroutine and then 
return to the nex t line of BASIC. 

55 B=PEEK(37137) AND 32 

Here the variable B is set to zero if the joystick 
button is pushed, or set to 32 if it is not being 
pushed. This PEEK is looking at onl y the one bit 
which shows whether the button has been pushed 
by the player. 



60 PRINT CHR$(19)

65 PRINT

These two lines home the cursor and move it

down one line to place it at the right location on

the screen to print whether the button is ON or

OFF.

75 IF B GOTO 85

This IF statement only goes to line 85 if the

variable B is not zero. In this case, it means the

button was not pushed. Otherwise the IF fails and

the BASIC program proceeds to the next statement.

80 PRINT " ON":GOTO 90

85 PRINT "OFF"

These lines print whether the button is ON or

OFF depending on the IF statement in line 75.

90 POKE 37154,255

This line resets the Data Direction register

altered in line 30. This internal system register is

used to check the keyboard. With this POKE, all

the keys are again recognized by the VIC-20. If, in

your program, the STOP button is pushed, or for

some other reason the program is accidently

stopped, this Data Direction register becomes

correctly reset by using the RUN/STOP and

RESTORE button combination or by using POKE

37154,255.

95 GETA$:IFA$ = ""GOTO30

This line of BASIC provides a way to end the

program by looking at the keyboard input buffer

with the GET, and then, if no key has been pushed,

the program branches back to line 30 to begin

again.

Lines 100 through 180 are the direction indi

cator subroutines which print the direction indica

tor at the top of the screen. These are reached

from line 50 above.

This BASIC program is written in "portable"

code which can be simply typed into the VIC-20.

However, for those planning to include the Joystick

Connection in their own programs, the routine can

be speeded up and condensed to take up less room.

A condensed version of the same routine is included

in the Meteor Maze game (Program 2). That com

pletes the discussion of the Joystick Connection

and how it works.

Now, let's look at the game program "Meteor

Maze."

Meteor Maze

Meteor Maze is a fast game using the Joystick Con

nection routine described above. The object of the

game is to move your Scout Ship through the meteor

field to the Base Ship at the bottom of the screen as

quickly as possible. Two levels of play are available,
Novice and Advanced. The difference in levels is

This Publication
is available in
Microform.

University Microfilms

International

Please send additional information

for

Name,

Institution.

Street

City

State Zip.

300 North Zeeb Road

Dept. P.R.

Ann Arbor. Mi. 4K106

60 PRINT CHR$(19) 
65 PRINT 

These two lines home the cursor and move it 
down one line to place it at the right location on 
the screen to print whether the button is ON or 
OFF. 

75 IF B GOTO 85 

This I F statement only goes to line 85 if the 
variable B is not zero. In this case , it means the 
button was not pushe~. Otherwise the I F fails and 
the BASIC program proceeds to the next statement. 

80 PRINT" ON":GOTO 90 
85 PRINT "OFF" 

These lines print whether the button is ON or 
OFF depending on the IF statement in line 75. 

90 POKE 37154,255 

This line resets the Data Direction register 
altered in line 30. This internal system register is 
used to check the keyboard. With this POKE, all 
the keys are again recognized by the VIC-20. If, in 
your program, the STOP bUllon is pushed , or for 
some other reason the program is accidently 
stopped , this Data Direction register becomes 
correctly reset by using the RUN/STOP and 
RESTORE button combination or by using POKE 
37154,255. 

95 GET A$:IF A$ = .... GOTO 30 

This line of BASIC provides a way to end the 
program by looking at the keyboard input buffer 
with the GET, and then , if no key has been pushed, 
the program branches back to line 30 to begin 
agam. 

Lines 100 through 180 are the d irection indi
cator subroutines which print the direction indica
tor at the top of the screen. These a re reached 
from line 50 above. 

This BASIC program is written in "portable" 
code which can be simply typed into the VIC-20. 
However, for those planning to include the Joystick 
Connection in their own programs, the routine can 
be speeded up and condensed to take up less room. 
A condensed version of the same routine is included 
in the Meteor Maze game (Program 2). That com
pletes the discussion of the Joystick Connection 
and how it works. 

Now, let's look at the game program "Meteor 
Maze." 

Meteor Maze 
Meteor Maze is a fast game using the J oystick Con
nection routine described above. The object of the 
game is to move your Scout Ship through the meteor 
fi eld to the Base Ship at the bottom of the screen as 
quickly as possible. Two levels of play are available, 
Novice and Advanced . The difference in levels is 

This Publication 
is available in 
Microform. 

University Microfilms 
International 

Please send additional infonnation 
for ___ _ _____ --,-_-,-.,,--__ -
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Institution _____________ _ 
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City ______________ _ 
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the computer's tolerance for navigational error.

Details of these differences can be displayed by

pushing Function Key#I (Fl). Speed is of the

essence. The player must learn to manipulate the

controls well to be the fastest to reach the Base

Ship.

Figure 1.

Joystick Direction Values

A

NW

A

S\V

A

VALUE returned to variable A in

line 40 of Program 1.

A VALUE returned to variable A in

line 45 of Program 1.

Program 2.

2 PRINT"METEOR MAZE"SPC(96)"FOR I

NSTRUCTIONS"SPC(34)"PRESS"

SPC(40)"Fl

3 POKE56,28:POKE52,28:CLR:FORA=71

6 8TO7 37 5:READB:POKEA,B:NEX

T

4 V=36878:N=V-1:S=N-2:POKE37154,1

27:L=7680:GOSUB97:F=13:IFG

THENE=3:GOTO6

5 E=99

6 POKE368 69,255:POKEV+1,27:PRINT"

{OFF}{YEL}{CLEAR}V{BLK}";:

FORA=1TO480:GETA$:IFA$=CHR

$ {133)GOTO40

7 PRINTMID$ C"(aA@B@C@D(aE@F" ,RND(TI

),1);:NEXT

8 PRINT"{RED}@LM{PUR}{REV} ELAPSE

D TIME {OFF}{RED}NO{0

7 LEFT}{REV}{PUR}";:P0KE81

8 5,16:POKE38905,2:TI$="0 0 0

0 00"

9 A=(PEEK{37137)AND28)OR{PEEK(371

5 2)AND128):A=ABS(A-100)/4-

7:IFA=7THENA=F

10 ONAGOSUB90,91,9 2,,93,94,,,,,95,

96,97:F=A

11 A=PEEK(37137)AND32:IFATHENPOKEV

,0:GOTO27

12 POKEN,255:POKES,220:POKEV,3:IFP

EEK (C)>6GOTO27

13 IFPEEK(C)G0T019

14 POKE30720+C,7:POKEC,PEEK(L):POK

EL,0:L=C:IFCO8161GOTO27

15 GOSUB99:POKE8161,22:PRINT"{13 L
LEFT}DOCKING";:P0KEV,15

16 F0RL=lT04:F0RC=180TO2 3 5STEP2:P0

KES,C:FORA=1TO10:NEXT:NEXT

:POKES,0

17 FORA=1TO10:NEXT:READA,B:POKE816

1,A:P0KE8162,B:NEXT

18 RESTORE:F0RA=1T0208:READB:NEXT:

K=0:GOTO4

19 0NGG0T021

2 0 GOSUB99:POKEC,7:POKEN,255:FORA=

15TO0STEP-1:POKEV,A:FORB=1

TO35:NEXT:NEXT:GOTO2 7

21 GOSUB99:POKEN,2 20:FORA=16TO1STE

P-l:P0KEV,A:F0RB=A*16-lT0(

A-l)*16STEP-l:P0KEV+l,B

2 3 NEXT:NEXT:POKE368 6 5,132:POKEV+1

,59:POKE368 69,24 2:K=K+1:GO

SUB99

24 PRINT"{CLEAR}{BLK}{0FF}SC0UT"K"

TO BASE:{D0WN}":PRINT"REQU

EST"INT(EXP(K))"BOTTLES":P

RINT"0F SUPER GLUE!

2 5 FORA=131TO0STEP-1:POKE36865,A:F

ORB=1TO4 5:NEXT:NEXT

2 6 PRINT"{CLEAR}":G0SUB99:POKE368 6

5,25:GOTO4

2 7 PRINTMID$(TI$,3,2)":"MID$(TI$,5

) "{05 LEFT}";

28 GETA$:IFA$=CHR${133)GOTO40

29 IFA$OCHR$ (135)GOTO9

35 IFE=0ORPEEK(C)>8GOTO9

3 6 GOSUB99:POKEN,220:FORA=15TO0STE

P-1:POKEC,8:POKEV,A:FORB=1

TO20:NEXT:POKEC,0

3 7 FORB=1TO20:NEXT:NEXT:GOSUB99:E=

E-l:G0T09

4 0 POKEV+1,127:POKE36869,242:PRINT

"{CLEAR}{OFF}{RED} $$$$

$$$$$$"SPC(12)"{REV}SELECT

80 

the computer's LOle rance for navigational error. 
Details of these diffe rences can be displayed by 
pushing Function Key # I (F I). Speed is of the 
essence. The player must lea rn to manipulate the 
controls well LO be the fastestLO reac h the Base 
Ship. 

Figure 1. 

Joystick Direction Values 

O VALUE returned to variable A in 
....-- line 40 of Program J. 

1\ __ VALUE returned to variable A in 
L-.:::. line 45 of Program I. 

Program 2. 

2 PRINT"METEOR MAZE " SPC(96) " FOR I 
NSTRUCTIONS"SPC(34) " PRESS " 
SPC(40) "Fl 

3 POKE56 , 28 :POKE52 , 28 : CLR :FORA=71 
68 T07375:READB:POKEA , B:NEX 
T 

4 V=36878 : N=V- l:S=N- 2 :POKE37154 ,1 
27 :L= 7680:GOSUB97 : F=13:IFG 
THENE =3 :G OT06 

5 E=99 
6 POKE36869 , 255 : POKEV+ l, 27 :PRINT" 

(OFF} (yEL) (CLEAR}V(BLK) "; : 
FORA=IT0480 : GE TA$:IFA$= CHR 
$ (133)GOT040 

7 PRINTMI D$( " @A@B@C@D@E@F ", RND(TI 
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) *12+ 1, 1); :NEXT 
8 PRINT " (RED}@LM(PUR}(REV} ELAPSE 

D TIME (OFF}(RED}NO(0 
7 LEFT) (REV) (PUR)"; : POKE81 
85 ,1 6 : POKE38905 , 2 : TI$= " 000 
000 " 

9 A=(PEEK(37137)AND28)OR(PEEK(37 1 
52)ANDI28) : A=ABS(A -1 00)/4 -
7: IFA=7THENA=F 

1 0 ONAGOSUB90,91,92, , 93 , 94 "" ,95, 
96 , 97 : F=A 

11 A=PEEK(37 1 37)AND32: IFATHENPOKEV 
, 0:GOT027 

12 POKEN,255:POKES,220 : POKEV , 3 :IFP 
EEK(C»6GOT027 

1 3 IFPEEK(C)GOTOI9 
14 POKE3 07 20+C, 7: POKEC, PEEK (L) : POK 

EL,0:L=C : IFC<>8161GOT027 
15 GOSUB99:POKE816 1, 22:PRINT"(13 L 

LE FT }DOCKING " ; : POKEV, 15 
1 6 FORL=IT04:FORC=1 80T0235STEP2:PO 

KES,C:FORA=ITOI0:NEXT:NEXT 
:POKES , 0 

1 7 FORA=ITOI0 : NEXT:READA , B:POKE8 16 
I , A:POKE8162 , B: NEXT 

18 RESTORE:FORA=IT0208:READB:NEXT: 
K=0 :GOT04 

1 9 ONGGOT021 
20 GOSUB99:POKEC,7:POKEN,255 : FORA= 

15T00STEP- l:POKEV , A:FORB=1 
T0 35 : NEXT:NEXT:G OT027 

21 GOSUB99 : POKEN,220 :FORA=1 6TO ISTE 
P-l:POKEV,A : FORB=A*16-1TO( 
A- l)*16STEP-l :POKEV+ l,B 

23 NEXT:NEXT:POKE36865,132 : POKEV+ l 
,59:POKE36869,242 :K=K+l: GO 
SUB99 

2 4 PRINT " (CLEAR} (BLK}(OFF}SCOUT " K" 
TO BASE : {DOWN}":PRINT " REQ U 
EST"INT(EXP(K»"BOTTLES" :P 
RI NT" OF SUPE R GLU E! . 

25 FORA=131T00STEP-l:POKE36 865 ,A : F 
ORB= IT045 : NEXT : NEXT 

26 PRINT"( CLEAR} ": GOSUB99:POKE3686 
5,25:GOT04 

27 PRINTMID$(TI$,3 , 2) " : " MID$(TI$ , 5 
)"(05 LE FT) "; 

28 GETA$:IFA$=CHR$(133)GOT040 
29 IFA$ <>C HR$( 1 35)GOT09 . 
35 IFE=00RPEEK(C»8GOT09 
36 GOSUB99 : POKEN , 220 :FORA=15T00STE 

P-l: POKEC,8:POKEV , A: FORB=1 
T020:NEXT:P OKEC , 0 

37 FORB=I T020 : NEXT:NEXT:GOSUB99:E = 
E-l :GOT09 

40 POKEV+l,1 27 :POKE36869 , 242:PR INT 
"(CLEAR}(OF F}(RED) $$$$ 
$$$$$$"SPC(12)"(REV}SE LECT 
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ONE{BLK}{DOWN}

41 A$=" -ABLE TO DESTROY":PRINT"

F1=NOVICE LEVEL":PRINTA$

42 B$=" -SHIP WILL ":PRINT" 9

9 METEORS":PRINTB$"SURVIVE

"SPC(5)"METEOR COLLISIONS{

DOWN}

4 3 PRINT" F3=ADVANCE LEVEL":PRINTA

$SPC(7)"3 METEORS

44 PRINTB$"EXPLODE"SPC{5)"ON IMPAC

T WITH A"SPC{6)"METEOR{DOW

DOWN}

45 PRINT" F5=INSTRUCTIONS{DOWN}":P

RINT" F7=END THE GAME{02 D

DOWN}": PRINT11* CURRENT LEV

EL

4 6 IFGTHENPRINT"{HOME}"SPC(198)"*"

:GOTO48

47 PRINT"{HOME}{03 DOWN}*

48 POKE37154,255:GETA$:IFA$=""GOTO

48

4 9 A=ASC(A$)-132:ONABS(A)GOTO51,5 2

,55,80

5 0 GOTO4

51 G=0:GOTO4

52 G=1:GOTO4

55 POKEV+1,127:PRINT"{BLK}{CLEAR}{

DOWN}GOAL-MOVE IN FRONT OF

THE DOCKING BAY AND T

HE BASE WILL LAND

56 A$ = " YOUR SHIP.{DOWN}":PRINTA$

:PRINT"JOYSTICK WILL POINT

"A$

57 PRINT"FIRE BUTTON WILL MOVE "A$

58 PRINT"F1 ALLOWS CHANGE OF G

AME DIFFICULTY.{DOWN}

59 PRINT"F5 DESTROYS METEORS T

HAT ARE IN FRONT OF"A$

60 PRINT"{02 DOWN}HIT A KEY TO CON

TINUE

61 GETA$:IFA$=""GOTO61

62 GOTO40

80 SYS4096

90 POKELr24:C=L+21

91 POKELf23:C=L-23

92 POKEL,20:C=L-1:RETURN

93 POKEL,18:C=L+22:RETURN

94 POKEL,17:C=L-22:RETURN

95 POKEL,19:C=L+1:RETURN

96 POKEL,21:C=L-21

97 POKEL,22:C=L+23

RETURN

RETURN

RETURN

RETURN

99 POKEV,0:POKEN,0:POKES,0;RETURN

1000 DATA0,0,0,0,0,0,0,0,0,12,62,127

I

filli VIC-20 SOFTWARE
CHECKBOOK

MIS is proud Co announce the release of our latest

program. CHECKBOOK. Your VIC-20 Computer can do

mare than just play games CHECKBOOK changes your

VIC-20 from a game machine to an effective personal

accounting tool.

CHECKBOOK is a comprehensive check accounting

software package, which consists of CHECKWRITER,

CHECKREADER", and DATATAPE.
CHECKWRITER is a program which records and files all

your checking account transactions CHECKWRITER also

automatically balances your checking account, including

service charges, both by month and check. This information

is then automatically stored onto the provided DATATAPE.

CHECKREADER is a search/accumulate/hst program,

which can be very useful in analyzing the family budget

CHECKREADER can search for any specified check or

deposit, or can search for any specified series of checks or

deposits, while automatically accumulating the totals For

example, you can search for the check written to CASH on

January 12, or you can search and accumulate all the

checks written to CASH during the month of January

CHECKREADER also has an option for using your VIC

1515 printer to list out the information on hardcopy

DATATAPE is a high guality data cassette provided to

store your checking account transactions.

CHECKBOOK is available on cassette, with complete

documentation, enclosed in an attractive vinyl binder for

£19.95

DEALER INQUIRIES INVITED

EGG ATTACK JOYSTICK

This seemingly innocent eiectronic game of catch

turns gradually into a harried race of joystick con

trol. The player must maneuver a nuclear reactor in

order to catch radioactive eggs as they are dropped

from advancing "monsters." If the player misses

three eggs, the Earth is no longer habitable and their

turn of play is over. 12.95

TUNNEL PATROL JOYSTICK

The player is required in this arcade game to ma

neuver an android through a maze in order to harvest

"Energy Crystals" and scare points. As an obstable.

the program randombly throws the android into the

fourth dimension where it mjst battle the dreaded

"Batwing" in order to survive. 12.95

See this and other MIS software at your local com

puter store, or order direct from MIS (408) 338-

9546, California residents add sales tax.

250 FERN ROCK WAY/BOULDER CREEK CA./95006
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ONE{BLK} {DOWN} 
41 A$=" - ABLE TO DESTROY ": PRINT" 

Fl=NOVICE LEVEL":PRINTA$ 
42 B$=" - SHIP WILL ": PRINT" 9 

9 METEORS ": PRINTB$"SURVIVE 
"SPC(5)"METEOR COLLISIONS{ 
DOWN} 

43 PRINT" F3=ADVANCE LEVEL ": PRINTA 
$SPC(7) " 3 METEORS 

44 PRINTB$ " EXPLODE"SPC(5) " ON IMPAC 
T WITH A" SPC(6) " ME TE OR{DOW 
DOWN} 

45 PRINT" F5=INSTRUCTIONS{DOWN}" : P 
RINT" F7=END THE GAME{02 D 
·DOWN}" : PRINT" * CURRENT LEV 
EL 

46IFGTHENPRINT" {HOME} "S PC(198) " * " 
:GOT04B 

47 PRINT"{HOME}{03 DOWN}* 
48 POKE37154,255:GETA$:IFA$=""GOTO 

48 
49 A=ASC(AS)-132:0NABS(A)GOT051,5 2 

, 55,80 
50 GOT04 
51 G=0:GOT04 
52 G=I:GOT04 
55 POKEV+l,127:PRINT"{BLK}{CLEAR} { 

DOWN}GOAL- MOVE IN FRONT OF 
THE DOCKING BAY AND T 

HE BASE WILL LAND 
56 A$=" YOUR SHIP .{ DOWN} ":PRINTA$ 

:PRINT"J OYSTICK WILL POINT 
"A$ 

57 PRINT"FIRE BUTTON WILL MOVE "A$ 
58 PRINT " FI ALLOWS CHANGE OF G 

AME DIFFICULTY . {DOWN} 
59 PRINT"F5 DESTROYS METEORS T 

HAT ARE I N FRONT OF " AS 

60 PRINT"{02 DOWN}HIT A KEY TO CON 
TINUE 

61 GETA$:IFA$=" "GOT061 
62 GOT040 
B0 SYS4096 
90 POKEL,24:C=L+21:RETURN 
91 POKEL , 23 : C=L- 23:RETURN 
92 POKEL,20 : C=L- l:RETURN 
93 POKEL,18 : C=L+ 22 : RETURN 
94 POKEL , 17 : C=L- 22 : RETURN 
95 POKEL , 19 : C=L+ l:RETURN 
96 POKEL , 21 : C=L-21:RETURN 
97 POKEL , 22 : C=L+23 : RETURN 
99 POKEV , 0:POKEN,0:POKES , 0 : RETURN 
1000 DATA0,0 , 0 , 0 , 0,0,0 , 0,0,12 , 62 ,1 27 

Iili) VIC-20 SOFTWARE 
CHECKBOOK 

MIS IS proud to announce the release of our latest 
program. CHECKBOOK . Your VIC-20 Computer can do 
more than lust play games CHECKBOOK changes your 
VIC-20 from a game machine to iJn effective personal 
account ing tool 

CHECKBOOK IS a comprehensive check accountmg 
so ftware package. which conSISts of CHECK WRITER, 
CHECK READER , and DATATAPE. 

CHECK WRITER IS a program which records and files all 
your checkmg account transactions CHECKWRITER also 
automatically balances your checking account , including 
service charges. both by month and check ThiS Information 
IS t hen automatically stored onto the provided OATATAPE , 

CHECKREADER IS a search/accumulate/list program. 
which can be very useful In analyzing the family budget 
CHECKREADER can search for any specified check or 
depOSit. or can search for any speci f ied series of checks or 
depOSits. while automatically accumulattng the totals For 
example, you can search for the check written to CASH on 
January 12. or you can search and accumulate all the 
checks written to CASH during the month of January 
CHECKREAOER also has an option for uSing your VIC 
1515 printer to list out the Information on hardcopy 

DATATAPE 15 a hIgh quality data cassette provided to 
store your checking account transactions 

CHECKBOOK IS available on cassette. with complete 
documentatIon. enclosed In an attractive vinyl binder for 
$1 9 .95. 

DEALER INOUIRIES INVITED 

EGG ATTACK JOYSTICK 

This seemingly innocent electrOntC game of catch 
turns gradually into a harried race of Joystick con
trol. The player must maneuver a nuclear reactor in 
order to ca tch radioactive eggs as they are dropped 
from advancing ·'monsters." If the player misses 
three eggs. the Earth is no longer habitable and their 
tu rn of play is over. 12.95 

TUNNEL PATROL JOYSTICK 

The player is reqUired in t his ar cade game to ma
neuver an android through a maze in order to harvest 
"Energy Crystals" and score points. As an obstable. 
the program randombly throws the android into the 
fourth dimension where it must battle the dreaded 
"Batwing" in order to survive. '2.95 

See this and other MIS software at your local com
puter s t ore. or order direct from MIS (4081 338-
9546 . California re sidents add sales tax . 

250 FERN ROCK WAY/ BOULDER CREEK CA./95006 
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,62,28,

,24,0,0

1002 DATA24

70,55,1

16,88,1

1004 DATA56

,4,161,

6,239,7

1006 DATA0,

,0,0/7,

37,174,

1008 DATA63

42,255,

75,72,0

1010 DATA14

3,78,24

5,231,8

,32,120,28,62,60

,60,126,

14,120,6

24,56,28

,126,60,

34,136,1

8,98,198

0,0,0,0,
7,7,63,8

254,174

,83,143,

255,255,

,0,0,0,0

2,137,14

,255,255

,28,8,8,

124,60,56,28,0,0,

0,28,0,0,0,

,0
32,6,15,2,6,10,84

33,40,234,5

,48,96

114,127,114,0,0,0

3,143,143,1

143,137,142,142,1

255,255,72,

,0,127,159

3,143,83,63,255,6

,255,255,25

28,28,28,28

VIC-20 GAMES
AVAILABLE NOW

These games and many moie! Send 50c (relundable wilh order)

lor catalog and free program listing

MUNCHMAID!

Who is she—this

mysterious woman

who loves to chomp

dois and chase

monsters around

her little maze? The

munchmald. that's

who! A classic ac

tion game. Requires

joystick and 3K ex

pansion cartridge

S12.95

D,ZJ1,O,ZO/O,O/^O,ZO/ZO

012 DATA28,28,28,28,8,8,28

4,127,114,0,0,0,0,0,78,

,78,0,0,0

,8,8,28,8,0,0,11

3,0,78,254

28,14,4,0

1016 DATA0,4,14,28,24,96,96

143,143,137,190,190,190

1018 DATA9P12,10,11,0,25,0,

SKIING!

It's ail here! The

snow, the trees, the

swoosh of the skis,

and the big hill. Not

lor the lain! ol heart,

this game allows

you 1o choose the

length ol run you

would like and

rales you against

the top 50 scores ol

the day. Specify

keyboard or joy

stick. 5K. $9.95

ITS A LIVING!

Simple, last, and

fun1 You are an as

sembly line worker

in a nuclear wea

pons factory. You

are In charge of

lour conveyors full

ol live warheads.

Don't let one hit the

floor! Spectacular

Graphics1 Specify

keyboard or joy

stick. 5K $9.95

wunderware
P.O. Box 1287

Jacksonville, OR 97530

i*- Send check or money

order lo:

i*- Price includes Postage &

Handling.

•- Foreign orders and COD'S;

Please add S3.00.

m~ Catalog is included with

order

m- Prices are subject to change without notice.

VIC-20 is a registered trademark ol Commodore Business Machines.

Software for

Personal Computers

BOWER'S DATABASE (New) Req - 16K RAMiCossette $14 95

-24K RAMJDIsk 14.95

LEAP FROG [New) Req. - 16K RAM/Cassette 14.95

- 16K RAMlDlsk 14.95

PLAYER PIANO (New) Req - 32K RAMlCaisette 17.95

- 40K RAMlDlsk 17 95

HELICOPTER BATTLE Reg - 16K RAMICoaetie 9.95

- 16K RAMlDItt 14.95

HORSE RACING Req. - 16K RAMfCo&setle 9.95

- 16K RAM/Disk 14.95

KIHO Req. - 8K RAMlCossette 9.95

- 16K RAM.'DISk 14.95

LIGHTNING BOLTS Req. - 16K RAMCqwette 9.95

onq REACTION - MX RAM/Dljk 14.95

THE MAD MARBLE Req - 6K RAM Cassofo 9.95

- 16K RAMIDlsti U 95

WUSK5AME (2 Games) Req. _ 16K RAMiCaiseHe 9.95

-24K RAMJDIlk 14.95

SUPERMASTER Req. - 8K RAMiCowetie 9.95

- 16K RAM/Disk 14.95

TAG fioq. - 16K RAM/Cassette 995

- 16K RAMJDIW 14.95

TRACTOR BEAM Req - 8K RAMfCowetio 9.95

- 16K RAMJDIjk 14.95

WARSHIPS Req. - 16K RAM/Cassette 14.95

- 24X RAMJOljk 19.95

CCA Data WanqaemeniSyjtem.. Roq - 40K RAM/Disk 99.95

LETTER WRITER Req - 2<K RAM'DiSk 19.95

DIVISION OF CUSTOM ELECTRONICS. INC.

SOFTWARE
238 Exchange St.. Chicopee. MaiiocSuietli 010I3

(413) 592-4761

Mgilercaid & VISA Accepted

* Dealer And Diitilbuior Inquiries Invlled

Cloud Mondoyi-Open Daily 'Til 5:30 - Fridayi 'Til 8

HOCKEY

HOCKEY is for 2,3 or 4 players. Carry the puck,

pass, shoot, steal the puck, intercept passes, and

block shots on goal! High-resolution color graphics.

All machine language.

HOCKEY comes on cassette or diskette. Price

is $29.95. Order from your local dealer or from

Gamma Software

P.O. Box 25625, Los Angeles, CA 90025,

(213) 473-7441

California residents add 6% sales tax. Add $2.00 for shipping

and handling.

Dealer inquiries invited.

Game requires joysticks and minimum of 16K RAM.

'Indicates trademark of Atari, Inc.

,6 2 , 28 , 0,0,32 ,1 20 , 28 ,6 2 , 60 
, 24 ,0, 0 

1 002 DATA24,60,126,1 24,60,56,28,0,0, 
70,55,114,120,60, 28 , 0,0 , 0 , 
16,88,124,56,28,0 

1004 DATA5 6 ,12 6 ,6 0 , 32 , 6 ,15, 2 , 6, 1 0 ,84 
, 4 ,1 6 1,34,136, 1 33 ,4 0 , 234 ,5 
6,239,78,98,198,48,96 

1006 DATA0,0,0,0,0,114,127,114,0,0,0 
,0, 0 , 7 ,7,7, 63 , 83 ,1 4) ,14 3 ,1 
37,174,254,174 

1008 DATA63,83,143,143,137,142,142,1 
42,255,255,25 5 , 255 , 255 , 72 , 
75,7 2 , 0 , 0 ,0, 0 , 0 , 0 ,1 27 ,1 59 

1010 DATA142 ,1 37, 1 43 ,1 43 , 83 ,6 3 , 255 ,6 
3,78,24,255,255,255,255,25 
5,231,8,28,8,8,28 , 28 ,2 8 , 28 

101 2 DATA28,28,28,28,8, 8 , 28 , 8 ,0,0,11 
4,127,114,0,0,0,0,0,78,254 
,78,0, 0 , 0 

1014 DATA0,6,6,24,56,112,3 2 ,0,0,3 2 ,1 
1 2 ,5 6 , 24 ,6,6, 0 ,0,9 6 ,96, 24 , 
28 ,14,4, 0 

1016 DATA0,4,14,28,24,96,96,0,6 3 , 83 , 
14 3 ,143,1 37 ,190,19 0 ,19 0 

1 018 DATA9 ,1 2 ,10, 11, 0 , 25 , 0 ,1 2 © 

• IIOWI.HI·S DATABASE. [Ne .... l ....... ~eQ. - 16k RAMiCo_ne 514.95 
- 24« RAMIDIsk 14.95 

• lEAP FROG [Ne .... ) ............. .. Req. _ 16k RAMlCo_lIe 14.95 

• ptA YE~ PIANO [Ne .... ' 

• HEtICOPI£R SAmE 

• HORSE ~AClNG ..•. 

• KENO . 

• LIGHTNING BOtTS . 
ond REACTION 

• THE MAO MARBLE . 

- 16K RAMlDlik U .95 
• Req. _ 32It RAM/Co_lie 17.95 

- 4CI< RAM/DIM 17.95 
...... ~eq. - 16K RAMlCo_lIe 9.95 

- 161( RAMlDlik 14.95 
. .. .. .. ~eq. - 16K RAMlCo_lIe 9.95 

- 16K ~AMlOlslc U .95 
· .. Req. - 81( RAMlCouelle 9.95 

- 161( ~AM/Olik U .95 
. •. Req. _ 161( RAM/Co_lie 9.95 

- 24« RAM/DIM 14.95 
~eq. - 81( RAM/Co_ne 9.95 

- 16K RAMlOIik U .95 
• MUSIGAME 12 Gomes' ......•...• Req. - 161( RAMlCouelle 9.95 

- 24K RAMIDIsk 1 • . 95 
• SUPERMASTER . · .. Req. - 81( ~AMlCo_lIe 9.95 

- 161( RAMlDlik 14.95 
• TAG •. Req. - 16K IlAMJCo_"e 9.95 

- 16K ~AMlD/ik 14.95 
• T~ACTOR BEAM . · . . ~eq. - 8K RAMlCo_lIe 11.95 

- 161( ~AM/Dlsk 1.1..95 
• WARSHIPS ••..•...•. . . • •.• . •. Req. - 16K RAM/Co_lie 14.95 

- 24« ~AM/Dlik 19.95 
• CCA Dolo Monooemenl SY10lem . Req. - 4Q( RAM/Dlik 99.95 
• lmER WRITER . . ... ~eq . - 241( ~AM!Dlik 19.95 

I:e SSOFTo~i:~~ 
2]8 -e..chonSIt SI., Chico p .. , MOllo,hulelh 0101] 

(AI] ) 592.4761 

Mod •• to.d & VISA A(cltpl.d 
• Deole. And Diu,ibulo. Inqu;';eI In~;'ed 

• Clolltd MondoYI - 'Til 5:30 -, 'Til 8 

VIC·20 GAMES 
-----~V~~LENOW-----
These games and many morel Send SOC (refundable with order ) 
tor catalog and tree program l\sling. 

MUNCHMAIDI SKDNGI IT'S A UVINGI 
Who Is she--thls Irs all here l The Simple. last. and 
mysterious woman 
who loves to chomp 
dots and chase 
monsters around 
her little maze? The 
munchmald, that's 
whol A classic ac· 
tlon game. Requires 
joystick and JK ex
pansion cartrtdge. 

$12.95 

snow. the trees, the 
swoosh 01 the skis, 
and the big hill. Not 
lor the laint 01 heart, 
this game allows 
you to choose the 
length 01 run you 
would like and 
rales you agalnst 
the lop 50 scores 01 
the day. Specify 
keyboard or joy
stlck. 5K. $9.95 

funl Vou are an as
sembly line w orker 
in a nuclear wea
pons Icelary. You 
are in charge 01 

lour conveyors tull 
01 live warheads. 
Don't lei one hit the 
floorl Spedacular 
Graph!cs! Specify 
keyboard or joy
stick. SK. $9.95 

.... Send check or money 
order 10: wunderwQre 
.... Price includes PosIage & 
Handling. 
.... Foreign orders and COD's; 
Please add 53.00. 
.... Catalog Is Included with 
order. 

P.O. Box 1287 
Jacksonville. OR 97530 

.... Prices are subJect to change without notlce. 
VIC-20 Is a regis1ered trademark of Commodore Business Machines. 

HOCKEY 

HOCKEY is for 2, 3 or 4 players. Carry the puck, 
pass, shoot, steal the puck, intercept passes, and 
block shots on goal! High-resolution color graphics. 
All machine language. 

HOCKEY comes on cassette or diskette. Price 
is $29.95. Order from your local dealer or from 

Gamma Software 
P_O_ Box 25625, Los Angeles, CA 90025, 

(213) 473-7441 
California residents add 6% sales tax. Add $2.00 for shipping 
and handling. 

Dealer inquiries invited. 
Game requires joysticks and minimum of 16K RAM . 
"Indicates lrademark of Alari, Inc. 
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An ATARI Learning Program

Language Lab
Steve Steinberg

Washington, DC

Language Lab is a program to use your ATARI to

help you build vocabulary in a foreign language. It

is basically a computerized version of that old

standby oflanguage education, the flash card set,

and I have found it extremely simple and effective

to use. It is structured so that you can drill and

score yourself on as many words as you like, but I

find it most useful if you display a fifteen or twenty

word vocabulary drill on the screen, spot the errors

and review them, then try again. If you have enough

memory, you can also use it to create a fair sized

foreign language dictionary.

I have used a handful of French words in the

program example but you can easily change this to

any language you want. Simply change line 55

LANG$ = "FRENCH" to LANGS = "GERMAN",

"SPANISH", "NAVAJO" or whatever you like and
enter the appropriate word pairs in DATA.

The DATA, beginning on line 1000 is easy to

expand as your language skill increases and can be

used in conjunction with either a self teaching or

school language course. Just enter the DATA in

word pairs, the first in English, the second in

whatever language you are working with.

The key to the vocabulary drills is the random

word subroutine, lines 500 through 550. In line

510X = (l + INT(RND(l)*25))the25isequalto

the number of word pairs entered as DATA. As

you increase the number of word pairs by adding

new DATA this number should also be approp

riately increased. You can also alter this line to drill

yourself on only part of your total foreign language

vocabulary.

Let's assume, for example, that you have 600

word pairs in DATA but only want to drill yourself

on the last 100 words you have entered. In that case,

changeline5I0toX = (500 + INT(RND(l)*100)).

Lines 160,180,260,^80,330and430usethe

ATARI cursor advance and line "up" arrow keys

to provide a format that will display as much of

your language drill or translations on the screen at

one time as possible, but you can replace these with

just "PRINT" statements if you prefer. This would

be useful if you want to use the program for drill

and translation of whole phrases and sentences

instead of just single words. Don't forget, however,

to increase the size of the appropriate string di

mensions (ENGLISH$,WORDS,TRANSLATE$)

in line 50.

One final note; if you happen to own IRIDIS

2 (and if you have an ATARI computer I don't

think you can find a better bargain in software)

you can easily add the appropriate subroutine to

use Language Lab for Russian, Greek, Hebrew or

...basically a computerized

version of that old standby

of language education, the

flash card set.

whatever you wish by adding the foreign alphabet

in lower case. I am currently using the program to

teach myself Classical Greek. I hope this program

will be useful for budding language students and

in any case good luck with it, bon chance, and auf

wedersehen.

8 Din A$(20>,B$<20},C$(20>,U$<44>,:<$<20>

,Y$<l>,P<ie>:i:GTO 2006

1 DATA 1,IN , NOT, NOT

2 DATA 2,MIS , WONG, WRONG

3 DATA 3,CON .WITH,TOGETHER

4 DATA 4,SUB ,UNDER,UNDER

5 DATA 5,SUPER ,OUER,OUEfc

6 DATA 6,PRE ,BEFORE,BEFORE

7 DATA 7,INTER ,BETWEEN,AMONG

8 DATA 8, TRANS ACROSS, ACROSS

9 DATA 9,EX ,0UT OF,FROM

16 DATA 19,EX ,OUT QF,FRQM

110 OPEN #1,4,0,"E="

115 0=0:M=8=POKE 752,1=?
120

125 TRAP 150

130 READ P,fi$,B$,C$

140 GOTO 130

150 T0TftL=P

160 X=INT(TOThL»€(0)+1>

170 RESTORE X

188 READ P,A$,B$,C*
190 B1=LEN( B*): Cl=LErK B$ )+LEN< C$ >+

200 ? " HOMEWORK PRACTICE"
205 ? " —H

210 ? i? i? :? :? :POKE 752,9

220 FtKE 85il7-LENCA*V2:? A$;" ?
230 INPUT #i;X*

240 POKE 752,1=? =?
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An ATARI Learning Program 

Language Lab 
Steve Steinberg 
Washington, DC 

Language Lab is a program to use your AT ARI to 
help you build vocabulary in a foreign language. It 
is basicall y a computeri zed version of that old 
sta ndby o f lang uage educa tion , the Oash ca rd set, 
and I have fo und it extre mel y simple and e ffective 
to use . It is structured so that you ca n drill and 
sco re yourself on as man y wo rds as you like, bu t I 
find it most use ful if you di splay a fifteen or twenty 
wo rd vocabulary drill on the sc reen, spot the e rrors 
and review them, then try again . If you have enough 
me mory, you can also use it to create a fair sized 
foreign language dictio nary. 

I have used a handful o f French wo rds in the 
progra m example but you can eas il y change thi s to 
a ny language you wa nt. Simply change line 55 
LANGS = "FRENCH " to LA NGS = "GERMA N", 
"SPA N ISH'·, "NAVAJO" or whatever you like a nd 
ente r the appropriate word pairs in DA TA. 

The DATA, beginning o n line 1000 is easy to 
expand as your language skill increases and can be 
used in conjunction with e ither a self teaching or 
school language course . Just enter the DATA in 
word pairs, the first in English, the second in 
whateve r language you are working with . 

The key to the vocabulary drills is the rando m 
word subroutine, lines 500 through 550. In line 
5 10 X = ( I + INT(RND( 1)*25» the 25 is equal to 
the number o f word pairs entered as DATA. As 
you increase the number o f wo rd pairs by adding 
ne w DA T A this numbe r should also be approp
riately increased. VOL! can also alter this line to drill 
yourse lf on onl y part of your total foreign language 
voca bulary. 

Let's ass ume, fo r example, that you have 600 
word pairs in DATA but o nl y want to drill yourself 
on the last 100 words you have entered. In that case, 
change line 5 10 to X = (500 + I NT (RND( 1)* I 00» . 

Lines 160, 180,260,280,330 and 430 use the 
ATARI curso r advance a nd line "up" arrow keys 
to provide a format that will display as much of 
your language drill or translations on the screen at 
one time as possible, but yo u can replace these with 
just "PRI NT" state ments if yo u pre fer. This would 
be useful if yo u want to use the program for drill 
and transla ti on of whole phrases and sente nces 
instead o f just single words. Don't forget, however , 
to increase the size o f the appropriate string di-

mensions (ENGLlSH$ ,WORDS,TRANSLA TE$) 
in line 50. 

One fin al note; if yo u ha ppen to own IRIDIS 
2 (and if you have an AT ARI computer I don 't 
think yo u can find a better barga in in software) 
you can easil y add the appropriate subroutine to 
use Language Lab for Russ ian, Greek, Hebrew or 

... basically a computerized 
version of that old standby 
of language education, the 

flash card set. 

whatever you wish by adding the foreign alphabet 
in lowe r case . I am currentl y using the program to 
teach myself Classical Greek. I hope this program 
will be useful lo r budding language students and 
in an y case good luck with it, bo n chance, and auf 
wedersehen. 

13 OIt1 A$( 213), B$( 213), C$( 213), U$( 44), X$( 213) 
,'1'$( 1), P( 16)' GOTO 2000 
1 DATA L I1L ___ ,fm,fm 
2 DATA 2, t118 ____ , ~'FI)~, ~·JROt·~~ 
3 DATA 3, COtL ___ , ~'JITH , TOGETHER 
4 DATA 4,SU8 ____ ,Ut·[)ER, Uf{lEF.: 
5 DATA 5, 8UPEF~ ___ , ()I£R, IJI.lEF.: 
6 DATA 6, PFL ___ , 8EFORE , 8EFORE 
7 DATA 7, nITER_, EfHJEEfl, Amt·1G 
8 DATA 8, TRAt·l:3 ____ , ~RO:;S, ACF.:O:~; 
9 DATA 9, E>C ___ , OUT (f, FROt1 
19 DATA HI, D; ____ , OUT OF, FF.:Ot1 
1113 CPEt-l #L4 ,0,"E ' " 
115 Q=~Ht=e, POKE 752, 1? 
120 U$=" 
-----" 
125 TRfiO' 150 
130 I\1::AD p, A$, 8$, C$ 
1413 (;oro 130 
150 TOTAL=P 
160 :>;=H1T<TOTAU'.R~1[)(0)+I) 
1713 I\1::STffiE :>; 
180 I\1::AD p, A$, 8$, C$ 
190 81=LEt-K 8$)' Cl=LEt·K 8$ )+LEW C$ )+4 
200 ? " HQI·tBJOF.:K PRACTI CE" 
285?" H 

210 ? ,? , ? ,? ,? 'POKE 752 .. 0 
2213 F1l<E 85,17-LEWA$)/ 2' ;' A$ ; "? "; 
2313 HPUT tiL >($ 
240 PIl<E 752 , 1 , ~,? 
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258 IF X$=B$ OR X$=C$ THEN GOSUE 1086= G0
TO 506

260 ? "WRONG TR'i' AGAIN."

279 M=M+I:G=Q+1'P(Q)=P:IF QMS THEN ? CH
R$( 125 ;■ = GOTO 60S

280 ? =? ^POKE 752,0

290 POKE 85,17-<LENCA*y2>:? A$j " ? ";
380 I^FUT 11 j X*

310 POKE 752,1

320 IF X$=B* OR X$=Cf THEN GQSUB 1889* GO
TO 588

330 ? ■? :? "NOPE Th£ CO^ECT A

NSWER IS":? :?

340 IF B$<>Ct THEN POKE 85,19-Cl/2=? B$;

1828 POKE 85#15'? "CORRECT !";

1839 FOR TIf1E=l TO 18 = NEXT TIME

or 366

350 GOTO 370

360 POKE 85,13-Cl/2 = ? U$C 1,Cl VGOTG 566

370 IF B$=C$ THEN POKE 85.19-81/2=? E$
386 POKE 85,13-61/2-? U$C1,B1>

580 ? :? :? =?, ,

510 ? " PRESSIRETURN] FOR ANOTHER PROBLE
«"=? " OR TYPELUFOR A LIST OF MISTAKES

ii.

520 INPUT #1;Y*

530 IF Y$<>11" AND YK>"L- THEN 518
540 ? CHRK125)

550 IF Y*="L" THEN €88
566 GOTO 160

660 SETCOLOR ijl2,4=SETCQL0R 2,12,0
610 ? " LIST OF MISTAKES"

615 ? " "

620 IF M<1 THEN 788

630 FOR R=l TO Q

650 RESTIVE PCR)

660 READ P,A$,B$,C*

670 PRINT A*i
686 IF B*=C* THEN ? " ";B$

685 IF B$OC$ THEN ? V.."iB$;" or- ";C*

690 NEXT R

780 PRINT

710 ? "DO YOU WANT MORE PRACTICE VINPU

T Y$
720 IF V$=llY!l THEN FOR R=l TO lfi:P(R>=0 =

NEXT R = M=S = Q=8:GRAPHICS 8:P0KE 752.. 1:GOT

0 160

738 ? :? "O.K., GOODBYE FOR NOW."

740 ? :? "IF YOU ADEED NEfel PROBLEMS THIS

11:? "TIME, BE :3JRE TQICShUEI THIS PROGRAM

752,8

750 FOR TIME=i TO
997 !3?AF'HICS 0:PO

998 aOSE #1

999 E^

1806 ? :? :?
1016 FCK FLASH=1 TO 7

1940 POKE 85,15=? "[CORRECT !

1950 FOR TME=1 TO 10:NEXT TIME
I860 NEXT FLASH

1870 POKE 85,15:? "CORRECT !"

1880 RETURN

2806 ? CHR*<125)

POSITION 18,2^? " HOMEWORK PRAC1ICE

2816 POSITION 8.18:? "DO YOU WANT TO ENT

ER"'POSITION 8,11=? "NEW HOt-EWORK PROBLE

fiS ";: INPUT Y$

2815 IF Y$O"YU WB Y$O"N" THEN 2810

2820 IF Y$="N" THEN 110

2830 POKE 752,1 ? CHR$( IMPOSITION 3,1

I*? "PLEASE WAIT WHILE I GET READY.... u =

FOR TIME=1 TO 250'NEXT TIME

2940 SETCOLOR 1,9,4^POKE 752,0

2850 TRAF" 2^S

2860 READ P,A$,B$,C$

2870 03TO 286Q

^80 IF P>188 THEN GRAPHICS 8"? :? "CHEC

K DATA STATEMENTS !!11^? =? "LIhE 188 IS

HIGHEST ALLOWED FC^: DATA." ■■ STOP

2^5 m. ERASE=1 TO P

2890 SOUND 6,4*ERASE*RND< 1), 12, S

2100 ? CHttC'125)
2116 ? ViERftSE
2129 ? s? :? "COh^T"

2130 POSITION 0,6

2146 F13KE 842,13-STOP

2156 POKE 842,12

2169 NEXT ERASE
2200 SOUND 0,0,0,0-? CHR$(125): SETCOLOR

1,9,19

2210 ? :? ;? "O.K., I'M SEADY FOR YOUR"

2211 ? "NEW HOI€WORK PROSLEMS."

2229 ? :? ■? "IGNORE ";CHR$C34);"STOPPED
AT LINE 2270ujCHR$<34);"."

2230 ? ■? "... .Use this format for enter-

ins

2240 ? "fe4 DftTA 24,QUESTION,ANSWER LANS

2250 ? :? "TYPElCONTlHHEN YOU HAUE FINIS
HED."
22G0 ? s? :? "T/PE IN YOUR HEW PROBLEMS

2270 STOP

2390 ? CHR$(125) = POKE 752,1:POSITION 4,1

8=? "O.K., Ilh f^ftDY TO TEST YOU ON"

2310 POSITION 4,11=? "YOUR: NEW HOMEWORK

PROBLEMS....11

2320 FOR TIME=1 TO 380*• NEXT THE = POKE 75

2,0

2338 RESTORE =Q(JTO 116

SA 

2S0 IF i::t.::B$ OR ::-($=C$ THH1 GOSUB 1000 : GO 
TO 500 
260 7 "1~O~lG ...... TRY AGA HL " 
270 t1=l·1+ 1 : GI=Q+ 1 : PC Q )=p : IF Q> 15 TI-01 7 CH 
RS( 125) : GOTO 600 
280 7 : " . : POKE 752 , 0 
29El Pa<E 85, 17-CLEt-KA$ )/2 ):'7' A$;" '1 " ; 
300 I tf'UT til; :>1,$ 
310 PO<E 752, 1 
32El IF >::$=B$ OR :'($=C$ THEN GOSUB 1000 · GO 
TO 500 
33El '7' : 7 :? "NOPE . . .... .. . . TI£ CffiRECT A 
HSl>£R IS": 7 :? 
340 IF 8$O C$ THEH POKE 85 , 19- Cl / 2:? 8$ ; 
• or "; C$ : GOTO 36El 

35El GOTO 370 
360 PO<E 85, 19-Cl / 2:? U$( LCI ): GOTO 500 
378 IF 8$=(:$ THEH F'OCE 85, 19-Bl / 2: ';, 8$ 
Ja0 PO<E 85,19-81 / 2:;' U$( LB1> 
see ? :? :1 :'7 

510 ? ". PRESSi ttl~H FOR At-lDTHER PR08LE 
M':7" (R TYPE L Fffi A LIST OF mSTAKES 
" . , 

520 Itf'UT 11; 'y'$ 

53El IF \'SO "" Ali) YSO"L" THE11 510 
540 7 CHR$( 125 ) 
55B IF \'$="L" THEN 600 
560 GOTO Wl 
600 SET eCtOR L 12, 4:SETCOLOF: 2,12 , 0 
610 7 " LIST OF mSTAKES" 
615 7 " • 

620 IF W I THE~l 700 
630 FOR R=I TO 0 
650 RESTORE P( R) 
660 READ p, A$, 8$ , C$ 
670 PRIm A$; 
680 IF Bt=C$ THEH 7 " . . . . . . " .; 8$ 
685 IF 8$O C$ THEt·1 7 " .. . " ; 6'$ ;" 0/-. "; C$ 
690 t-£XT R 
700 PRHIT 
710 ? "DO YOU l,lAtIT t1)PE PRACTICE ";: INPU 
T 'f$ 
72El IF 'y'$="Y" THEH FOR R=1 TO 16 : P( ~:)=0 : 
NE>(T R:t·1=fJoO=0:GRAPHICS 0:POf<E 752 , I : GOT 
o Wi 
738 7 7"0. K., GOODBYE FOF: t-lOl'l." 
740 ? :? "IF 'lOU ADDED HHl PR08LEt1'3 THIS 
" :? "TIt1E, 8E SURE Tol C::;AUE\ THIf; PROG~W1 
" • 

758 FOR TI tlE = 1 TO 1400 NE:>(T TH1E 
997 GRAPH I CS 0: POI::E 752 , t1 
998 a..OSE #1 
999 END 
1000 ? ';, : 7 

11310 FOR FLASH=I TO 7 

COMPUTE! 

10213 POKE 85 , 15 :7 "COF:RECT I" ; 
. Hl30 FOR TItlE=1 TO : 1 :·'T TIt-1E 
10413 POKE 85,15 :·' · " RRECT I"; 
10513 FOR TIME=1 TO : t·1Ei(T TH·1E 
19613 ~E)(T FLA::;H 
113713 POKE 85, 15 ". "CORRECT I" 
10813 RETURf1 
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2800 7 CHRS( 125 ) 
2005 POS IT! Of1 1 e, 2 :? "I HDtH10F:f< PRACll CE I 

" 
2010 POSITIOf1 8, 10 :? "00 YOU l,lAtH TO Em 
ER" : POS I TI ON 8, II :? "NEI'l HOtHJORK P~:OBLE 
tIS "; : Hf'UT '1'$ 
2015 IF \'$0 "'1" AND '1S0 "W TffJ1 2010 
2020 IF \'$="t·1" THEf1 110 
2030 POKE 752,1 :? CHm 125) : POSITl DH 3, 1 
I :? "PLEASE I,JA IT 1,ln LE I GET READ..,.' . " . 
FCF! TItE=1 TO 250 : fE(T TH1E 
20413 SETCCtOP L 9, 4 : POKE 752, 0 
2050 TRAP 20813 
2960 READ p, AS , 8$ , C$ 

2070 GOTO 2060 
20813 IF P > 1t10 THH1 GRAPH I C; o ·? : 7 "CHEC 
K ~TA STATEMEms I I" :? :? "LIfE 100 IS 
HIGI£ST ALLOl~ED FOR DATA . ": STOP 
2085 F~ ERASE=1 TO P 
2090 SOUt·[) 0, 4t ERASE:(:Rt1D( 1 ;. , 12, 8 
21013 7 CHRS( 125 ) 
211(1 ? "+" ; ERASE 
2120 7 :7 :? "COtH" 
21313 POSITIOf1 1M) 
2140 POKE 842 , 13 :STCf' 
2150 POKE 842, 12 
2160 fE>(T Ef:A:3E 
2200 SOUtiD f;, 0,O , 0 :? C!1R$( 125) SETCOLOR 
1,9,10 
2210 ~, : ? :? "O .K., 1'1-1 READY FOR 'lOUR" 
2211 ? "t-£\J HOt·HJORK P~:OBLEtt; . " 
2220 ~, : 7 : 7 "IQiORE "; CfF:$( 34 ); "STOPPED 

AT LINE 22713 u ;CHF:$(34 ); " " 
2230 ? :? " . . . . lJ5e this for·mat for· enter· 
i f')9 . . .. "r,-" ----:......."...-----:c-===-=--:-c=::---,-,..,-:-
2240 7 "\24 DATA 24, ()l.f.STI O~L Aft.';I,lEF: 1, A~t; 
1£R 21' 
a'50' :? "TYPE Icotnll'lHEt-1 YOU ~')E FHnS 
HED . " 
22613 'r :? : 7 "TYPE I H 'lOUR t·El'~ PROBLEtt,; 
NCJI.1. . . . " :? CHR$( 253 ) 
22713 STOP 
2300 7 CHR$( 125) : PO::E 752., 1 : POS IT! OH 4, 1 
8 :? "0 . K., I' t1 READY TO TEST 'rUJ OH" 
2310 POS I TI OH 4, 11 : 7 "YOUR t·lEI,l I-O'EI~(l~:K 
PROBLEMS .... " 
23213 FOR TI ME = 1 TO 300 : HD(T TH1E : POKE 75 
2,0 
2330 RESTORE : GOTO 110 © 
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400 (16 K) 319
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810 Disk Drive 439
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CALL OR WRITE FOR FREE CATALOG

COSMIC COMPUTERS
228 N. PROSPECTORS RD.

DIAMOND BAR, CA.

91765

UNLIMITED

SHIPPING EXTRA S2 MINIMUM

PRICES SUBJECT TO CHANGE

CALIf. RESIDENTS ADD TAX

i714)861-1265

UNLOCK
YOUR ATARI

WHAT IF YOU COULD...
• sample every sound your ATARI makes!
• see the sound command and note (if any) while you

listen!

• sample every color combination in each Graphics

mode!

• see the color register command while you wotched

• do all this with your joystick - IN MINUTES!!
• get both of these programs for only $19.95!

YOU CAN!!
COLORTRACK & SOUNDTRACK

"ATARI HAS THE CAPABILITY-

ACE GIVES YOU THE KEY"

ORDER NOW-CASH, CHARGE OR C.O.D.

ADVANCED COMPUTING ENTERPRISES
—, 5516 ROSEHILL

SHAWNEE, KS. 66216
(913)262-2875 • (913)631-4180 -

ATARI IS A REGISTERED TRADEMARK OF ATARI INC

Memory Expansion Boards

for the ATARI* Computer

Completely compatible with ATARI

hardware and software

No modifications necessary

Fully assembled and tested

User installable — simply plug it in

One year warranty

Gold connector tabs

Anderson Peripherals

Memory Boards

16K Memory Board — $4995

32K Memory Board — 912495

Build Your Own Memory

16K board - no components — ^io00

32K board ■ no components — s3000

Add *2 Shipping & Handling per board

•ATARI is a trademark of Atari Inc.

Tiny Tek, Inc.
P.O. Box 629 • Richardson, TX 75080

214-373-8926

, A fully formatted

screen showing

the sectors being

copied and the
drives involved.

■ The contents of
the sectors being

copied can be
displayed on the
screen as the

copy takes place.

Written in

machine language

for fast execution

(runs at I/O speed).

■ BACKUP comes
complete with full
documentation

including the most

common copy

protection

schemes and copy
techniques.

\i\\euQ

for

A
ATARI

Now you can

backup any

diskette on

your ATARI

computer system

for only

$24.95
Send check or

money order to:

IS
IMAGE

MARKETING

CORPORATION

to znoi
P.O. Box 14

Gwynedd, PA

19436

■ All I/O errors

are trapped and
presented on the
screen for your

action.

IA read or write
error on a sector

can be tried again
or the sector can

be skipped: ■ '

BACKUP may
also initialize the

diskette before the

copy begins.

■ BACKUP will

run in as little as

16K of memory

but will use as

much memory as

you have as a
buffer.
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Friends Of The Turtle

David D.Thornburg

Los Altos, CA

Your letters keep pouring in, and I am writing

answers as fast as possible. Many of you have asked

about the availability of Apple LOGO. There are

rumored to be several versions of this language

which either are, or will be, available from several

vendors (it is risky writing columns a month or so

in advance in a field as active as this one). The

version available from Apple is a product of Logo

Computer Systems Inc. I have looked at it and like

it very much. I also saw two draft manuals — one

reference manual and one introductory manual

which introduces LOGO through the use of the

turtle. Readers with 64K Apples will be most im

pressed with this language.

COMPUTE! reader Thomas Granvold wrote to

tell me that he and his wife use Atari WSFX's turtle

graphics to help them in quilt design. His wife

selected the pattern resulting from the following

procedure for use in a quilt pattern:

HCN8 (R8(R15F»

Ibis procedure draws eight octagons around a

common point. These will then be put in a square

which circumscribes the octagon to form the basis

for the quilt pattern. For those of you who don't

understand the alphabet soup of WSFN, the above

procedure translates as follows: "Home, Clear,

point North, repeat 8 times the task of turning

right by 45 degrees and 8 times turning right by 45

degrees and drawing a line 15 units long." In WSFN

the R command turns the turtle to the right by 45

degrees and the F command moves the turtle

forward by one unit.

Randolph Schleef of the Miami-Dade Com

munity College (1 1380 NW 27 Ave., Miami, FL

33167) is particularly interested in the use of turtle

geometry with disabled users. Any of you who

have information concerning applications in this

area should contact him directly.

Is This Trip Realty Necessary?

This winter I had the opportunity to teach com

puter programming to children at a local school.

Each week I spent one-half hour in each class from

second through sixth grade. The principal leaching

tool was (of course) the turtle — both in the form of

Atari PILOT and the Milton Bradley Big Irak.

During these classes I was delighted to see that

children have a pretty accurate intuitive sense

when it comes to geometry. One of my favorite

geometrical rules is called the Total Trip Theorem.

This theorem states that if you send the turtle off

to trace out a simple closed path, that by the time

the turtle has returned to its original location and

orientation it will have turned by exactly 360

degrees.

A few examples should convince you that this

is a plausible idea. Suppose we first have the turtle

trace out a square. In Apple LOGO, we would

type:

REPEAT 4 [FORWARD 30 RIGHT 90]

to draw a square 50 units on a side.

REPEAT 4 CEGRWftRB 36 RIGHT 3>6J

Figure 1.

Notice that in drawing this square, the turtle turned

90 degrees four times, or 360 degrees overall. To

draw a pentagonal path with the same length sides,

we would type:

REPEAT 5 [FORWARD 30 RIGHT 72]

REPCiftT

REPEAT

Figure 2.

4
5

(FORHARO 30
3 0

RIGHT
RIGHT

58)
72)

B6 COMPUTEI May. 1982. 1s.sue 2A 

Friends Of The Turtle 
DOVld D Thornburg 
Los Altos, CA 

Your leuers keep pouring in , and I am wriLing 
an wers as fasL as possible. Many of you have asked 
abo uL th e availabiliLY of Apple LOGO. There a re 
rumo red LO be several versio ns of Lhis la nguage 
which e iLher a re , or will be, available from severa l 
vendors (it is risk)! writing columns a m Olllh o r so 
in advance in a fi e ld as aCLive as Lhis o ne) , The 
version available from Apple is a producL of Logo 
Com puter Systems Inc. I have looked aL iL a nd like 
it very much. I also saw two draft 111anuals - one 
refere nce man ual a nd o ne introducLory manual 
which introduces LOGO Lhrough the use of th e 
tunle, Reade rs wiLh 64 K Apples wi ll be most im
pressed with this lang uage. 

COMPUTE! reade r Thomas Granvold wrote LO 
te ll me Lhat he and his wife use ALari WSFN's llInle 
g raphics LO help them in quilL d esign , His wife 
se lecLed the pa tte rn resu lLing from the fo llo wing 
procedure for use in a quilt pa tte rn: 

HeNS (RS(R 1SF» 

This procedure draws eight oCLagons a round a 
commo n point. These will then be put in a square 
which circumscribes th e octagon to form the bas is 
for the quilt patte rn , Fo r those o f you who d o n 'L 
unde rstand the alphabe t soup of WSFN , the above 
procedure translaLes as follows: " Home, C lea r , 
po int North , repeaL 8 Limes the Lask of llIrning 
rig hL by 45 d egrees and 8 Limes llIrning rig hL by 45 
degrees a nd drawing a line 15 uniLs lo ng." In WSFN 
Lhe R command Lurns the tunle LO the rig hL by 45 
degrees and th e F command moves the Lunle 
forwa rd by o ne unit. 

Randolph SchleeI' of th e Miami-Dade Com
munity College ( 11 380 NW 27 Ave" Mia mi , FL 
33 167) is pa nicula rly interested in the use of turtle 
geo metry wiLh disa bled users . Any of you who 
have info rm aLion conce rnin g applica ti ons in Lhis 
area should contacL him direcLl y. 

Is This Trip Really Necessary? 
This winLer I had the opportunity to teach com
puter programming LO ch ild ren aL a loca l school. 
Each week I spe nt one-half hour in each class from 
second through sixLh g rade. The principal Leaching 
LOol was (of course) the turtle - both in the form of 
ALari PI LOT a nd the MilLOn Bradley Big Trak. 

During these classes I was d e lighted to see LhaL 
children have a p retty accurate intuitive sense 
when iL comes LO geomeLry, One of m y favorite 
geomeLrical rul es is ca lled the TOLal Trip T heo rem , 
This theore m SLa Les that if yo u send the Lurtle off 
LO Lrace out a simple closed paLh , LhaL by Ihe Lime 
th e llIrLle has re lllrned LO iLs originallocaLio n and 
o rie ntaLion it wi ll have Lurned by exactl y 360 
degrees, 

A few examples sho uld convince you thaL this 
is a plausible idea. Suppose we first have the Lurtle 
Lrace OUL a squa re. I n App le LOGO. we wo uld 
Lype: 

REPEAT 4 [FORWARD 30 RIGHT 901 

LO draw a squa re 30 uniLs on a side. 

REPEQ T 4 ( FORHQRD 30 RIGHT ~O) 

Figure \, 

NOLice thaL in draw ing Lhis square , the tunle turned 
90 d egrees fo ur times , or 360 degrees overall . To 
draw a pentagonal pa Lh with th e same leng Lh sides, 
we wo uld type : 

REPEAT S [FORWARD 30 RIGHT 72] 

.. _--------I··S. 

--
R E P E QT 4 (FORHQRD 30 RI GHT ~O ) 
REPE AT 5 ( FO RHnR D 30 RIGHT 7 Z J 

Figure 2, 



COLLEGE BOARD SAT* PREP SERIES
TRS-80, APPLE, PET, OSI, ATARI, CP/M, PDP-11

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

same level of difficulty and in the same form used in the S. AT. 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 Comprehension,

Sentence Completion, and Mathematics. Independent tests of S.A.T. series performance show a mean lotal increase of 70 points in students'

scores. Price $229.95

GRADUATE RECORD EXAM Series - Educator Edition includes 29 programs covering Vocabulary, Word Relationships, Reading Comprehension,

Sentence Completion, Mathematics, Analytical Reasoning and Logical Diagrams. Price $289.95

COMPETENCY PROFICIENCY EXAM PREP 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.

This 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.

Special editions available for California Proficiency Assesment Test and New York Regents Competency Tests. Call fur Prices.

Krell's M.I.T. Logo for Apple* $179.95
Complete 4 disk set includes Library Disk, 20 program Tutorial Disk, Alice In Logoland and 2 COPIES OF

M.I.T. LOGO FOR APPLE*

Odyssey In Time
This spectacular adventure game adds a

new dimension of excitement and complex

ity to Time Traveler.

Odyssey In Time includes all the chal

lenges of Time Traveler plus 10 additional

eras. Each game is different and may be in

terrupted and saved at any point for later

play. $39.95

Time Traveler
The best of the adventure games. Confronts

the player with complex decision situations

and the demand for real time action. Using

the Time Machine, players face a challeng

ing series of historical environments. To

succeed you must build alliances and

struggle with the ruling power. Each game

is unique. $24.95

Isaac Newton +
Perhaps the most fascinating and valuable

educational game ever devised - ISAAC

NEWTON challenges the players (1-4) to

assemble evidence and discern the under

lying "Laws of Nature" that have produced

this evidence. ISAAC NEWTON is an induc

tive game that allows players to intervene
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For this figure, the turtle turned 72 degrees five

times, or 360 degrees overall. Finally, let's look at a

hexagonal path:

REPEAT 6 [FORWARD 30 RIGHT 60]

REPEAT 4 tfORWftffl) 36 RIGHT ^ O J

REPEAT 5 (fORWftWD 3 6 RIGHT 7 7.)
REPEAT 6 CFORWARD 3O RIGHT 6O3

Figure 3.

It should come as no surprise to find that the total

amount turned is once again 360 degrees.

Abelson and diSessa cover this topic quite

thoroughly in their book Turtle Geometry; and, as I

said before, grade school children seem to have an

intuitive feel for this result.

But if this theorem works well for a turtle

walking on a flat surface, how does it work for a

turtle walking on another surface — say that of a

cube?

Figure 4.

Suppose the turtle starts off at the center of the

front face and is pointing up. We could have the

turtle walk forward to the center of the top face,

being careful to walk straight over the edge without

turning.

Figure 5.

Next, we can have the turtle turn to the right by 90

degrees and walk in a straight line to the center of

the right face.

Figure 6.

Once the turtle has arrived there, the turtle once

again turns to the right by 90 degrees and walks in

a straight line to the center of the front face. When

it turns right by 90 degrees, it is then back at its

starting location and direction.

Figure 7.

If you have been keeping up with the number of

turns, you have probably noticed that our turtle

lias made a nice closed path but has only turned

270 degrees. What happened to the missing 90

degrees?

To see what happened, we only need to spread

part of the cube out into a flat surface (since we

know what turtles do on flat surfaces). Ifwe fold

the front and right face up to be on the same surface

as the top of the cube we see this picture:

Figure 8.

Now let's have the turtle trace its path once again.

Seeing what happens with the first few steps is

pretty simple. The turtle moves forward and turns

right twice.
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Figure 9.

Next, the turtle has to get back to its starting posi

tion. Since the cube was opened flat, the edges of

the front and right side which normally touch are

now spread apart. As you can see, they are spread

Figure 10.

apart by 90 degrees. So if we want to complete the

closed path, we have to turn the turtle the extra 90

degrees to make it connect with its starling point

This shows that, if the turtle isn't walking on a

plane surface, the total turning angle For a closed

path may not be 360 degrees. If the angle is some

other value, then the difference between this value

and 360 degrees is the size of the angular "gap"

that would be created by spreading the curved

surface flat.

I hope you find little excursions like this to be

interesting. One ol the nice features ol turtle

geometry is its ability to make some difficult

mathematical concepts easy to see.

If you know any other of these types of illus

trations (or would like me to find some more of my

own) let me know what you have or want, and I will

share the results with you all.

Once again, please keep me posted of your

activities and interests with turtles so that 1 can

share them with your fellow Friends of the Turtle.

Friends oj the Turtle

P.O. Box 1317

Los Altos, CA 94022 ©
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INCORPORATED
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F] Please send me a free
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handling.

NAME

ADDRESS

CITY

STATE ZIP

Figure 9. 

Nex t, the turLle has to geL back lO its staning pos i
tion. Since the cube was o pened Oat, the edges o f 
the front and right side which normall y touch are 
now spread apart. As yo u can see, they a re spread 

Figure 10. 

apan by 90 degrees. So if we want lO complete the 
closed palh , we have to turn the llInle the ex tra 90 
degrees to make it connect with its starting poinl. 
This shows that, if the turtle isn't walking on a 
plane surface, the total turning angle for a closed 
path may not be 360 degrees. If the angle is some 
othe r value, then the d ifference between this va lue 
and 360 degrees is the size of the angular "gap" 
that wo uld be created by spread ing the curved 
surface fla t. 

I hope yo u fi nd li ttle excursions li ke this to be 
inte resting. O ne 01' the nice fea lll res of tunic 
geometry is its abi li ty to make some d iffi cuh 
mathematica l concepts easy to see. 

I I' yo u know any other of these types of ill us
lJ'a tio ns (or wo uld like me to find some mo re of m)' 
own) let me know what YOli have or want, and I wiJl 
share the results with you all. 

O nce aga in , please keep me posted o f your 
aClivilies and inte res ts with turtles so that I can 
sha re them with your fellow Friends o fth e T unle. 

Frinul.\ uf lll(' Turtle 
P.O. Box J 3 J 7 
Los Altos, CA 94022 

EDUCATIONAL 
SOF1WARE 

FOR CHILDREN 

• Wide selection of 8K 
and 16K programs 

• Programmed with 
motivational graphics 
and sound 

• Money back guarantee 

ORDER YOUR 
FREE CATALOG AND 

Expect 
more 
from 
your 
PET®. 

PEr is a registered 
trademark of Commodore 
Business Machines. 

o Please send me a free 
K·8 catalog. 

o Please send me a sample 
program and a free K--8 
ca talog. I have enclosed 
S2.00 lor postage and 
handling. 

NA ME ____________________________ __ 

ADDRESS __________________________ __ 

CITY ___________________________ _ 

STATE Z IP ____ _ 



90 COMPUTE! May. 1982. Issue 24

The World

Inside

The
Computer

Last month COMPUTE! welcomed Fred D'Ignazio, whose The World Inside the Computer column

will appear each month.

Fred is a computer enthusiast and author of several books on computers for young people. He is presently

working on two major projects: he is writing a series of books on how to create graphics-and-sound adventure

games. He is also working on a computer mystery-and-adventure series for young people.

As the father of two young children, Fred has become concerned with introducing the computer to children

as a wonderful tool rather than as a forbidding electronic device.

Down

The Rabbit Hole

... this bottle was not marked "poison," so Alice

ventured to taste it, and, f Hiding it very nice

(il had, in fact a sort of mixed flavour of

cherry-tart, custard, pine-apple, roast turkey,

toffy, and hot buttered toast), she very soon

finished it off.

"What a curious feeling!" said Alice. "I must be

shutting tip like a telescope!"

And so it was indeed: she was now only ten

inches high, and her face brightened up at

the thought that she was now the right si/.e

for going through the little door into that

lovely garden.

Lewis Carroll

Alice's Adventures in Wonderland

From Pickles to Sugar Wafers

Once upon a time, less than a lifetime ago, com

puters were very, very large. But they are dwindling

fast. Already they are very, very small. Soon they

will be even smaller.

The Mark I, the world's first general-purpose

digital computer, was built in the early I940's. The

Mark I filled an entire wall inside a red brick physics

building at Harvard. When the Mark I was working,

one could go in and listen to its horde of elec

tromechanical relays gently clicking, like a roomful

of ladies knitting.

The Harvard Mark I in the early 1940s: The computer 'world'

filled tin entire wall. Credit: Courtesy of IBM,

Then came the world's first electronic com

puter, the ENIAC. The ENIAC had 20.000 vacuum

tubes — hot, glowing "pickles" that acted as switches

and amplifiers inside the computer's brain. Each

time you turned the EN IAC on, two of its "pickles"

would explode, just from the surge of current.

In 1947, the transistor was invented. Instantly,

each logic and memory cell inside the computer

shrank to the si/.e of a tootsie roll. Each transistor

was individually packaged with three protruding

wires, representing input, output, and control

voltages.

Even with the advent of the transistor, most

computers in the late 1940's and early 1950's were
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enormous vacuum-powered "dinosaurs," corralled

inside warehouse-sized research laboratories. The

Whirlwind computer at MIT, for example, was the

grandaddy ofthe minicommputer. Yet it consumed

150 kilowatts of electricity and filled a two-story

building.

In 1959, scientists at Texas Instruments and

Fairchild Semiconductor uncovered a trapdoor to

smallness. They found a way to flatten a barrel-

shaped transistor into a paper-thin "sugar wafer" -

Lhe integrated circuit.

The scientists created each circuit - each

transistor by photographing its circuits, reducing

the photo and "printing" the circuits on a small

slice of silicon using a gourmet recipe of chemicals

and light.

During the 1960's, scientists found ways to

etch transistor circuits into smaller and smaller

plots of silicon real estate. As a result, more and

more transistors, like sardines in a can, were

squeezed into fingernail-sized integrated circuits.

By the late 1960's, engineers were able to fit 10,000

logic elements, or "gates," on a sliver of silicon only

a quarter of an inch square.

Then, in 1969, a major breakthrough occurred.

Ted Hoff and a team of engineers at Intel Corpo

ration built a microprocessor, a tiny computer

"brain" on a single chip.

Computer on a Daisy: The Intel 8748 Microcomputer.

Credit: Courtesy ofIntel Corporation.

During the 1970's, miniaturization proceeded

at a rapid pace. By the mid- 1970's, whole computers

were constructed on chips.

Now it's the early 1980's. Scientists at Bell Labs

are fabricating computer brain chips with a million

components. In Japan, circuit designers are building

memory chips capable of storing a quarter of a

million bits of information. Million-bit memory

chips are forecast by the late 1980's or early 1990's.

As these new chips emerge from the labs, they

head like homing pigeons to people's houses and

alight inside their personal computers. Three-year-

olds are now playing with "typewriters" that can

OUtthink million-dollar electronic brains of just a

decade ago.

The Candle Flame

Like a telescope shutting up — like Alice in Won

derland — computers are shrinking. The question

is, how far can they go? How small can they get?

As Alice got smaller and smaller, she began to

worry:

... "for it might end, you know," Alice said to

herself, "in my going out altogether, like a

candle. I wonder what I should be like then?"

And she tried to fancy what the flame of a

candle looks like after the candle is blown out.

for she could not remember ever having seen

such a tiling.

New, ultra-miniature computers are created

by circuit designers. Circuit designers are like

surgeons. Using a scalpel made oflight, they etch

circuits, like fine incisions, into the flakes and

wafers of silicon.

But the silicon surgeons' light-wave scalpel has

become a hefty sculptor's chisel. It is too big, too

clumsy, and too blunt to slice the tiny circuits re

quired to shrink computers even smaller. As a

result, scalpels made oflight waves are being re

placed by scalpels made of X-rays and scalpels

made of electrons. X-rays and electron beams'

smaller wavelengths give them a super-thin, razor-

sharp cutting edge.

Using these new tools, designers have etched

channels in silicon only 100 billionths of a meter

wide. A mere two hundred silicon atoms, strung

like pearls on a necklace, would bridge one of these

tiny trenches.

How small can computers get? How narrow

can circuit channels become?

One of the designers' latest scalpels — the X-

ray — has a wavelength equal to the diameter of a

single atom of silicon. So circuit channels can get

even smaller: from 200 atoms wide, to 100, then to

50, 20, then 10.

Alice wondered what a candle flame looked

like after the candle was snuffed out. Similarly,

what does a circuit "pipe" look like when its surface

is only twenty atoms thick, or ten atoms, or only

five? Is the surface still solid? Or is it something

else?

The world of the super-small computer is

stranger than anything Alice ever saw in Wonder-
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enormous vacuum-powered "dinosaurs," corralled 
inside warehouse-sized research laboratories. T he 
Whirlwind computer at MIT, for example, was the 
grandaddy of the minicommputer. Yet it consumed 
150 kilowatts of electricity and fill ed a two-story 
bu ilding. 

In 1959, scien tists at T exas Instruments and 
fairchild Semiconducto r uncovered a trapdoor to 
smallness. They found a way to fl atten a barrel
shaped transistor into a paper-thin "sugar wafer"
the integrated circuit. 

The scientists created each circuit - each 
transistor by photographing its circuits, reducing 
the photo and "printing" the circui ts on a sma ll 
slice of silicon using a gourmet rec ipe of chemicals 
and light. 

During the 1960's, scientists found ways to 
etch tra nsistor circu its into smaller and smaller 
plots of silicon rea l estate . As a result, more and 
more transistors, like sard ines in a can, were 
squeezed into fin ge rnail-sized integrated circuits. 
By the late 1960's, engineers were able to fit 1 0,000 
logic elements, or "gates," on a sli ve r of silicon on ly 
a quarter of an inch square. 

Then, in 1969, a major breakthrough occurred. 
Ted Hoff and a team of engineers at Intel Corpo
ration built a l11icroprocessor, a tin y computer 
"brain" on a single chip. 

Computer 011 a DrJiS)': Th e Intel 8748 lvl icrocom/Juler. 
Credit: Courlesy oj inlel Corporation. 

During the 1970's, miniatu ri zation proceeded 
at a rapid pace. By the mid-1 970's, whole compute rs 
were constructed on chips. 

Now it's the early 1980's. Scientists at Bell Labs 
are fabricating computer brain chips with a million 
components. In J apan, circuit designers are building 

memory chips capable of storing a quarter of a 
million bits of information . Million-bit memory 
chips are forecast by the late 1980's or earl y 1990's. 

As these new chips emerge from the labs, they 
head li ke homing pigeons to people's houses and 
alight inside their personal computers. Three-year
olds are now playing with "typewriters" that can 
outthink million-dollar electronic brains of just a 
decade ago. 

The Candle Flame 
Like a telescope shutting up - like Alice in Won
de rland - computers are shrinking. The question 
is, how far can they go? How small can they get? 

As Alice got smaller and small er, she began to 
worry: 

... "for it might end, you know," A lice said to 
herself, "in my going out altogether, like a 
candle. I wonder what I should be like then ' " 
And she tried to fancy what the fl ame of a 
candle looks like after the candle is blown out, 
for she could not remember ever having seen 
stich a lhing. 

New, ultra-miniature computers are crea ted 
by circuit des igners. Circuit designe rs a re like 
surgeons. Us ing a scalpel made of light, they etch 
circu its , like fine incisions , into the fl akes and 
wafers of silicon. 

But the silicon surgeons'l ight-wave scalpel has 
become a hefty sculptor's chisel. It is too big, too 
clumsy, and too blunt to slice the tiny circu its re
qu ired to shrink computers even smaller. As a 
resu lt, scalpels made of light waves are be ing re
placed by scalpels made of X-rays and sca lpels 
made of electrons. X-rays and electron beams' 
smaller wavelengths give them a super-thin , razor
sharp cutting edge. 

Us ing these new too ls, des igners have etched 
channels in silicon onl y 100 billionths of a mete r 
wide. A mere two hundred silicon atoms, strung 
like pearls on a necklace, wou ld bridge one of these 
tin y trenches. 

How small can computers get? How narrow 
can circuit channels becolne? 

One of the designers' latest scalpels - the X
ray - has a wave length equal to the diameter of a 
single atom of silicon. So circuit channels can get 
even smaller: from 200 atoms wide, to 100, then to 
50, 20, then 10. 

Alice wondered what a candle fl ame looked 
like after the cand le was snuffed out. Similarly, 
what does a circu it "pipe" look like when its surface 
is on ly twenty atoms thick, or ten atoms, or onl y 
five ? Is the surface still solid? Or is it something 
else? 

The world of the super-small computer is 
stranger than anything Alice ever saw in Wonder-



BUDGETMASTER ($34.95)
• is a professional budgeling tool geared to develop and mainlain

even the most complex budget. At the same time, the easy to

read manual and the friendly prompts allow even the beginning

budgeter without computer experience to develop a budget to

meet their needs.

• includes the option for hardcopy printout ofanyof the39 differ

ent displays as well as an option to save your data to cassette or

diskette.

• requires 32K RAM

CHECKBALANCER ($16.95)
t although the perfect companion program to the Budgetmaster,

stands alone as a great tool to balance your checking ac-

counl(s), with a monthly breakdown of your spending pattern.

• allows you to store yourspending analysis to tape or diskette, or

use Checkbalancer in conjunction with the Budgemaster,

and automatically rewrite the expense data of the latter pro

gram process.

t requires 16K RAM

BUYBOTHPROGRAMS TOGETHER FOR $39.95AND SAVE$11.95!!!

Send check or money order plus $1.50 tor shipptng and handling

and save C.O.D. tee (Sorry, no credit cards)

Ohio Residents Add Sales Tax

(DEALER INQUIRIES WELCOME)

Sun*i*« &0f!w?«x«®'P.O.Boi2S621'GarfieldHt8.lOhio44125
(216)561-9359

■AUh is i Trwfciiurt of A tin Inc.

THE

BIG MATH

ATTACK™
Challenging new math program . . .

Sharpen your skills by entering the correct answer

before the equation lands' on your city! Provides

hours of educational entertainment

Features:

Full color

High resolution graphics

Animation

Sound

Four math functions (+, -, X. -i-)

Two levels for each function

Recommended for grades 1 -6. Available for the ATARI & APPLE II.

ATARI I6K (cass.) ' S20.00
ATARI 24K (disk) S25.00

Requires ATARI BASIC cartridge

APPLE II (disk) DOS 3.2/3.3 S25.00

Requires Applesoft Basic in ROH

Ask for it at your local computer store.

or order direct

<^ij E7 C I C

P.O. Box 147

Garden City. Ml 48135

(313)595-4722

Please add:

SI.50 shipping/handling

S1.50CO.D.

WRITE FOR FREE CATALOG

DEALER INQUIRIES WELCOME

Kelly's

Computing

t
I

I

NEW FOR ATARI

□ Action Ques! (Disk & Cass) 29.95 NOW 25.50

□ Bishop Square (Disk) 29.95 NOW 25.50

D Raster Blaster (Disk) 29-95 NOW 25.50

D Apple Panic (Disk) 29.95 NOW 25.50

D Bug Attack (Disk & Cass) 29.95 NOW 25.50

□ Crossfire (Disk & Cass) 29.95 NOW 25.50

GAMES AND ACCESSORIES

a Adventures 1 12 from Adventure ht'l (Cass) ea. 19.95 NOW 16.50

D Adventures 1 12 Limited Gold Edition 100.00 NOW 87.50

D Ghost Hunter (Disk) 34.95 NOW 28.50

D Ghos! Hunter iCass) 29.95 NOW 24.50

□ Word Processor (2 Disk 1 Cass) 149.95 NOW 129.50

□ Basketball (Needs Joy Sticks! (Carl) 34.95 NOW 29.50

D Asteroids (Needs Joy Sticks) (Carl) 44.95 NOW 38.50

□ Slat Raiders (Needs Joy Sticks) (Cart) 49.95 NOW 42.50

D Space Invaders (Needs Joy Stick] (Cart) 44.95 NOW 38.50

D Paddle Controller (Pair] 21.95 NOW 19.50

D Joy Stick Controller (Pair) 2185 NOW 19.50

D Slates & Capitals (Cass) 14.95 NOW 12.50

D Centipede (Needs Joy Stick) (Cart) 44.95 NOW 38.50

D Temple ol Apshai (Disk & Cass) 39.95 NOW 33.50

D Star Warnor (D.sk & Cass) 39.95 NOW 33.50

D Rescue at Rigel (Disk & Cass) 29.95 NOW 2530

D Crush. Crumble & Chomp (Disk & Cass) 29.95 NOW 25.50

D Invasion Onon [Disk & Cass) 24.95 NOW 19.50
D Mouse Attack (Disk) 34.95 NOLV 28.50

O K-Razy Shootout (Cart) 49.95 NOW 41.50

D Wizzard Princess (Disk! 32.95 NOW 29.50

D Jawbreaker (Disk) 29.95 NOW 24.50

□ Starliase Hyperion (Disk) 22.95 NOW 18.50

D All Baba and the Forty Thieves (Disk) 32.95 NOW 27.50

□ The Shattered Alliance (Disk) 39.95 NOW 33.50

NOW

NOW

NOW

NOW

NOW

NOW

NOW

NOW

24.50

33.50

24.50

3.150

24.50

51.50

51.50

51.50

EDUCATIONAL

□ Compu Read (Disk) 29.95

□ Compu Matri Fractions (Disk) 39.95

D Compu Math Fractions (Cass) 29.95

D Compu Matri Decimals (Disk) 39.95

O Compu Math, Decimals (Cass) 29.95

O French (5 Cass) 59.95

□ German (5 Cass) 59.95

D Spanish (5 Cass) 59.95

RAM For ATARI
Get the most from your ATARI 400. Memory expansion to a

full 48K is now possible with our 48K Board. Expand v°ur

ATARI 800 with our 32K Board.

48K Board §299. Now $279

32K Board $199 Now $179

JSEND FOR FREE PRICE LIST
InciuOtS! 00lor Shipping and Handling Calilomia Residentsadd 6°* Sates

Tax All orders Shipped Iron stocli within 48 hours We accept Mllttrcard

and VISA. C O D s ac*d S5 00 Prices subject to change without notice

NAME

■vtfifft

my

CARD '

SIGNATURE

I 
I 
I 
I 
I 
I 
I 
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BUDGETMASTER (S34.95) 
• isa professional budgeting tool geared to develop and maintain 

even the most complex budget. Aline same time. the easy to 
read manual and the fflendly prompts allow even the beginning 
budgeter without computer experience 10 develop :.,budget to 
meet their needs. <1;~ 

• includes the option for hardcopy prinloul of~y f thi39 differ· 
ent displays 35 well 35 an OPliO(l I~~ ~r cfala to cassette or 
diskene. ~ 

• requires 32K RM1 
CHECKBAEA~CER (S16.95) 

• althoug the peifecl companion program to the Budgetmasler, 
stands a one as a great tool to balance your checking ac
(ounUs). with a monthly breakdown of your spending pattern. 

• allows you 10 store you r spending analysis to tape or di skette, or 
use Checkbalancer in conjunction with the Budgemaster, 
and automatically rewrite the expense data of the latter pro
gram process. 

• requires 16K RAM 

BUY BOTH PROGRAMS TOGETHER FOR $39.95 AND SAVE S11.95!!! 
Send check or money order plus $1 .50 for shipping and handling 

and save C.O.D. fee (Sorry, no credit cards) 

Ohio Residents Add Sales Tax 
(DEALER INQUIRIES WELCOME) 

S IlO"" ;'" <L Su 1'1 ... ,u "-<to ® . P.O. Box 25621' Garfield Hts., Ohlo44125 
1216) 581·9359 

·AWlbiTrIdtftIaotcA AIIIl,Int. 

Kelly's 
Computing 

G THE=-
~ 

1- BIG MATH 
ATTACK™ 

'I--

Challenging new math program ... 

Sharpen your skills by entering the correct answer 
before the equation 'Iands' on your city! Provides 
hours of educational entertainment 
Features: 

• Full color 
• High resolution g raphics G 
• Animation 
• Sound 
• Four math functions (+, " x,""-) 
• Two levels for each function 

Recommended for grades ] ·6 . Available for the ATARI (, APPLE II. 
ATARI 16K (cass.) ... • $20.00 
ATARI24K (disk) 525,00 

Requires AT ARI BASIC car1ndge 
APPLE II (disk) DOS 3.2/ 3.3 . 
Requires Applesoft Basic in ROM. 

525.00 

Ask for it at your local compute r s tore. 

o r order direct 

'ii:H.E.S.I.S. 
P.O. Box 147 
Garden City. ,." 48135 
(313) 595-4722 

Please add: 
S 1.50 s hlppmg/handling 
51.50 COp . 

WRITE FOR FREE CATALOG 
DEALER INQUIRIES WElCO,"'E 

fJ---=~A~-----~A=---. 
o Ac.t lOn Quest (D.sk & Cus) .......... .... ...... . .. 29.95 NOW 25.50 0 Cornpu·Rew (Disk). . ............... 29.95 NOW 24.50 
o Bo5hop Square (DISk) . .. . . . . .. . ... . . . 29.95 NOW 25..50 0 Compu·MaIt\IFr-'<:lIons (Disk) . . 39.95 NOW 33.50 
o Raster Blaster (Disk) ... . . ... . .. ......... 29.95 NOW 25 . .50 0 COIl"lpU./Io1aIt\ Fr-'<:tlons (Cau ) . . . . .... 29.95 NOW 24..50 

I 
I 

o Apple PanIC (DIsk) ........ . . 2995 NOW 25 . .50 0 COIl"lpU·MaIWOecurols (DIsk ) •• . . .. .. 39 95 NOW 3.1..50 
o Bus Att-'<:k (D.sk & Cass) .. . .. 29.95 NOW 25..50 0 ColftPU ·MatWDeclmllls (Cau). . . . .. 29.95 NOW 24.50 
a Crossfi re (D,sk & Cau) . . ... . . 29.95 NOW 25.50 a French (5 uss) . . .... . .. 59 95 NOW 5 1.50 

GAMES AND ACCESSORIES 

o Ad\'enlures 1·12 from Adventure Int '] (Cass) ....... ea. 19.95 
o Advenlures 1·12 Limited Gold Edition . . ...... . 100.00 
o Ghost Hunulf (Disk) ........ 34 .95 
o Ghost Hunte r (Cus). .. . .. ...... . ..... 29.95 
o Word Processor (2 D.sk 1 CaUl .. .. . 149 95 
a &skelball (Needs Joy St IC ks) (Cart ) .. . ...... .. . .. 34.95 
o AslerOlds (t>keels Joy StICks) (Can ) .... .. ..... .4495 
o Star Raiders (Needs Joy S, IC ks ) (Cart) . .. . .... . ... .49.95 
o SPlICe Invwers (/"keels Joy St IC k) (Cart) .. . .. ... ..... . 44.95 
o Paddle Controller (Pair) . . .... . ...... 21 .95 
o Joy St IC k Cont roller (PaIr) ............. . .... .. ...... 21.85 
o Stilles & Capnals (Cass) . . ... . .. . .. . 14 .95 
o CentIpede (Needs Joy Sl IC k) (Carl) .. ....... . ... .... 44 9S 
o Temple 01 Apsl\al {D.sk & Cass] .. .3995 
o Stal Warnor (DISk & Cass) .. . .. . ..... .. ... 39 95 
o Rescue al Rigel (Disk & Cau) . . ............ 29.95 
o Cru5h. Crumble & Chomp (DIsk & Cass) .. 29.95 
o hwMIon Onon (DISk & Cass) . . . . ....... 24.95 
o Mouse Allack (DIsk) .. .. .. .. .. .. .... 34 qS 
o K Ra~y SnootOUt (Call) ........ .... .. .. . .... 49.95 
o W'llard Pnncus (Disk) . . ... . ..... . .. . 32.95 
o JII...mreaker (D.sk ) . .. 29.95 
o SUllbase HyjX!non (DIsk) ............. .... ........... 22.95 
o Ah &ballnd Ihe Forty ThIeves (Disk) .... ... . ... .... 32.95 
a The Shattered Alhance (D,sk) . . .. .. .. . 39.95 

NOW 16.50 
NOW 87 .50 
NOW 28 .50 
NOW 24..50 
NOW 129 .50 
NOW 29..50 
NOW 38..50 
NOW 42..50 
NOW 38..50 
NOW 19.50 
NOW 19.50 
NOW 12 .50 
NOW 38.50 
NOW 33..50 
NOW 33..50 
NOW 25.so 
NOW 25.50 
NOW 19..50 
NOW 28.50 
NOW 41..50 
NOW 29.50 
NOW 24.50 
NOW 18 . .50 
NOW 27 .50 
NOW 33 . .50 

o German (5 Cass) . . .. .. ... 59.95 NOW 51..50 
o Spamsh (5 Cass) . . ... . .... .. 59.95 NOW 51.50 

RAM For ATARI 
Gel the most from your ATARI 400. Memory expansion 10 a I 
full 48K is now possible with O Uf 48K Board. Expand your 
ATARI 800 ""'; th our 32K Board: 

48K Board $299. Now $279 

32K Board $199 Now $1 79 I -------------. I SEND FOR FREE PRICE LIST I 
Include 52 00 101 ShIppIng and Handling Cail lolnla Resldents aoo6~ SII : II$ I I 

I
Ta. All orde,s snIPPed Irom srock withIn 48 hOurs We i'Ceept M .. t,rCl rd 
end VISA CO O s a~o 5500 Pllees sublecl 10 Change WithOut nollee 

I ::::ET I I 
I CITY -- STATE __ liP -- I 
I 

CARD. - - EXP OATE _ - I 
SIGNATURE -- -- -- _ I 

L 3515 Bryce Way, Rive rs ide , CA 92506. (714) 787· 7002 I ------------t _______________ • 
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land. It is a world where dozens of entire circuits —

an entire chip — could be laid like tiles on the surface

of a single red blood cell. It is a world where the

radioactivity of common objects — of tables, walls,

your fingertips — is a threat.

It is a world where electrons leak from transis

tors, a world of "soft" switches and "fuzzy" memory

cells. It is a world where quantum mechanics

replaces common-sense cause and effect. At this

level, computer circuits' polished edges become

rough and grainy. It is a world of uncertainty and

surprise.

Yet the computer may shrink even further.

Scientists at Cornell University, Bell Labor

atories, and elsewhere have begun research into

"breeding" organic molecules that could be used as

memory and logic components inside a future

computer. A single protein molecule — say, inside

the hemoglobin in a red blood cell — could act as a

logic switch or carry a bit of information.

How?

Scientists have observed that organic molecules

change their shape slightly in the presence of an

electric charge. Thus, an egg-shaped molecule

might represent a " 1" bit and a golfball-shaped

molecule a "0" bit.

How small is this new computer world? Molecu

lar computers would be a thousand times smaller

than computers etched with X-ray beams.

Is this the end? Perhaps. Yet if we can have

molecular computers, why not atomic computers?

If atomic computers, why not computers made

from quarks?

The Frozen Baseball

We have descended into the nether world of fun

damental particles. Now we need to return to our

super large, everyday world. To do that, let's follow

Alice's lead. After Alice became small, she found a

tiny glass box underneath a table in the rabbit-hole.

Inside the box was a very little cake, with the words

EAT ME marked in currants. Alice ate the cake,

and like a telescope opening up, she quickly grew

larger.

Let's eat the cake, too, and grow larger.

As we do, we swiftly leave behind the world of

the very small, and we return to an "everyday"

world where scientists are starting to design com

puters out of the microscopic building blocks we

have just examined.

What sort of computers are they designing?

The latest "race horse" of the microminiature

world is the Josephson Junction, a switching device

that achieves incredible speeds since it is super

cooled to a temperature near Absolute Zero (-460

degrees Fahrenheit, or -273 degrees Celsius).

Scientists at the University of California predict

that, in the near future, we will be able to build a

Josephson Junction computer. It will come equipped

with tiny refrigerators called micro-coolers. It will

be only slightly bigger than a baseball. Yet it will

fly! Operating on a lightbulb's power, it will process

information faster than the largest computer now

available.

We won't see a Josephson Junction personal

computer for awhile. Yet other types of frozen

computers are not tucked away in the far-off future.

The Japanese, for example, are spending S400

million to build a supercomputer for the 1990's.

The computer will use Artificial Intelligence tech

niques built into tiny, frozen circuits and be the

first of a new generation of true "thinking

machines."

By 1985, another frozen computer, the Cray-2,

will be in operation. Computer genius, Seymour

Cray, has submerged entire cards of microminia

ture circuits in a bathtub filled with a super-cooled

liquid. The densely packed circuits never overheat,

and the electric pulses move at incredible speeds,

six to twelve times faster than one of today's fastest

computers, the Cray-1.

Elsewhere, scientists at MIT and Carnegie-

Mellon are constructing a radically new computer

with the motto: divide and conquer! The computer

will consist of a network of hundreds of micropro

cessor chips that would split up a complex problem

into tiny, simpler parts. Each mini-problem would

be attacked simultaneously by a separate chip,

much the way our brain carves up problems and

feeds them to the high-level neurons — the tiny

processors inside our brains that solve problems

and manage the huge flood of information pouring

in from our senses.

These new fishnet computers — dubbed "omni-

computers" and "ultracomputers" — may eventually

evolve into 3-D computers. That is, today's fiat,

two-dimensional computer chips and wafers will be

replaced by computer cubes, boxes, and baseballs.

In a 3-D computer, information will no longer

enter single-file in snakelike strings. Instead it will

be shovelled in in great gobs. Likewise, it won't be

processed sequentially or emerge sequentially.

Instead, it will emerge as two-dimensional "slices"

of the cube — as gigantic "burps" of trillions of bits.

Street Map of the US

According to one expert, by 1990, circuit designers

will be able to fabricate a computer chip with a

level of detail equal to a street map of the entire

United States.

And therein is the metaphor, the focal point

of this column: the street map, the city, the world

inside the computer.

Take a photo of a chip and blow it up large,
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land. It is a world where dozens of entire circuits
an entire chip - could be laid like tiles on the surface 
of a single red blood cell. It is a world where the 
radioactivity of common objects - of tables, walls, 
your fingertips - is a threat. 

It is a world where electrons leak from transis
tors, a world of "soft" switches and "fuzzy" memor y 
cells. It is a world where quantum mechanics 
replaces common-sense cause and effect. At this 
level, computer circuits' polished edges become 
rough and grainy. It is a world of uncertainty and 
surprise. 

Yet the computer may shrink even furth er. 
Scientists at Cornell University, Bell Labor

atories, and elsewhere have begun resea rch into 
"breeding" organic molecules that could be used as 
memory and logic components inside a future 
compute r. A single protein molecule - say, inside 
the hemoglobin in a red blood cell - could act as a 
logic switch or carry a bit of information. 

How? 
Scientists have observed that organic molecules 

change their shape slightly in the presence of an 
electric charge. Thus, an egg-shaped molecule 
might represent a " I" bit and a golfball-shaped 
molecule a "0" bit. 

How small is this new compu ter world? Molecu
lar computers would be a thousand times smaller 
than compu ters etched with X-ray beams. 

Is this the end? Perhaps. Yet if we can have 
molecular compute rs, why not atomic computers? 
I f atomic compute rs, why not computers made 
from quarks? 

The Frozen Baseball 
We have descended into the nether world of fun
damental particles. Now we need to return to our 
super large, everyday world . T o do that, let's follow 
Alice's lead . After Alice became small , she found a 
tiny glass box underneath a table in the rabbit-hole. 
Inside the box was a very little cake, with the words 
EAT ME marked in currants. Alice ate the cake, 
and like a telescope opening up, she quickly grew 
larger . 

Let's eat the cake, too, and grow larger. 
As we do, we swiftly leave behind the world o f 

the ver y small, and we return to an "everyday" 
world where scientists are starting to design com
puters out o f the microscopic building blocks we 
have j ust examined. 

What sort of computers are they designing? 
T he latest "race horse" of the microminiature 

world is the J osephson Junction, a switching device 
that achieves incredible speeds since it is super
cooled to a temperature near Absolute Zero (-460 
degrees Fahrenheit, o r -273 degrees Celsius). 

Scientists at the University of California predict 

that, in the near future, we will be able to build a 
J osephson Junction computer. It will come equipped 
with tiny re frigerators called micro-coolers. I t will 
be only slightly bigger than a baseball . Yet it will 
fl y! Operating on a lightbulb's power, it will process 
in fo rmation faster than the largest computer now 
available. 

We won't see a J osephsonJunction pe rsonal 
computer fo r awhile. Yet other types of frozen 
computers are not tucked away in the far-off future . 
The J apanese, for example, are spending $400 
million to build a supe rcomputer fo r the 1990's . 
T he computer will use Artificial Intelligence tech
niques built into tiny, frozen circu its and be the 
first of a new generation of true "thin king 
machines. " 

By 1985, another frozen computer, the Cray-2, 
wi ll be in operation. Computer geni us, Seymour 
Cray, has submerged enti re ca rds of microminia
ture circuits in a bathtub fi lled with a super-cooled 
liquid. T he densely packed circuits never overheat, 
and the electric pulses move at incredible speeds, 
six to twe lve times fas ter than one of today's fas test 
compu ters, the Cray-I . 

Elsewhere, scientists at MIT and Carnegie
Mellon are constructing a radicall y new computer 
with the motto: divide and conquer ! T he computer 
will consist of a network of hundreds of micropro
cessor chi ps that wo uld spli t up a complex problem 
into tiny, simpler parts. Each mini-problem would 
be attacked simultaneously by a separate chip, 
much the way our brain ca rves up problems and 
feeds them to the high-level neurons - the tiny 
processors inside our brains that solve problems 
and manage the huge flood of in formation pouring 
in from our senses. 

T hese new fis hnet compute rs - d ubbed "omni
computers" and "ultracomputers" - may eventually 
evolve in to 3-D computers. T hat is, today's fl at, 
two-dimensional computer chips and wafers will be 
replaced by compute r cubes, boxes, and baseballs. 
In a 3-D computer , info rmation will no longer 
enter single- fil e in snakelike strings. I nstead it will 
be shovelled in in great gobs . Likewise, it won't be 
p rocessed sequentia lly or emerge sequentiall y. 
Instead , it will emerge as two-d imensional "slices" 
of the cube - as gigantic "burps" of trillions of bits. 

street Map of the US 
According to one expert, by 1990, circu it designers 
will be able to fabricate a computer chi p with a 
level of detail equal to a street map of the en tire 
United States. 

And therein is the metaphor, the foca l point 
o f this column: the street map, the city, the world 
inside the computer. 

T ake a photo of a chip and blow it up large, 



SWEET-TALKER,

IT GIVES YOUR COMPUTERAN

UNLIMITED VOCABULARY.

; Parallel Version

Apple II Version

"As Featured in Ciarcia's Circuit Cellar,
Byle Magazine. September 1981.

The Sweet-Talker voice synthesizer allows you to add speech ol

unlimited vocabulary to your computer. Utilizing the VotraxSCOiAcriip.

you can output any message by programming individual phonemes.

Comes in two versions; one plugs directly into your Apple It, the other

connects to any computer with an 8-bit parallel printer port. + 12 volts

and + 5 volts required lor parallel board.

• Contains 64 different phonemes ST01 Swael Talker Parallel

accessed bya6-bit code, Port Board A 4 T $139.00

• Automatic and manual intlec- ST02 Sweel Talker Apple II

tion modes. plug in board 149.00

• Parallel port driven or plug-in ST06 Texl-to-Speech

compatible witn Apple II. algorithm on disk

•Super text-to-speecti algorithm (or Apple II 35.00

on disk lor Apple II. Makes SC01A Votrax Speech

Sweet-Talker equivalent to Synlheslzarchlp 70.00

units 3 times the cost 5 or mora 55.00 each

• On board audio amplifier UPS01 Universal Power Supply-

• Sample program on cassette A 4 T 35.00

with Apple II board. Add $2QQ fof shipping & handling.

• Optional power supply lor

parallel board.

To Order; Call Toll Free 1-800-645-3479

(In N.Y. State Call: 1-516-374-6793)

For Information Call: 1-516-374-6793

MICROMINTINC.

917 Midway

WoodmereN.Y. 11598

SOFTWARE for the

ATARI 400/800*

ACR: A POINT OF SALE PROGRAM

CASH RECEIPTS, INVOICING. INVENTORY, COST AVERAGING.

PURCHASE ORDERS, RECEIVING RECORDS. OR COL. PRINTER

48K DISK INTRO OFFER: S169-95

CASSETTE CHECKBOOK PROGRAM

MULTIPLE ACCOUNTS. 200 TRANSACTIONS PER PERIOO.

USER DEFINED CATEGORIES, CREATIVE USE OF GRAPHICS

AND SOUND.

1GKCASS.:S14.95

MEMORY BREAKTHROUGH

64K RAM BOARD FOR THE ATARI 40D/B00* COMPLETELY

ADDRESSABLE MEMORY CALL FOR MORE INFORMATION S.

PRICING

COPY CAT

HIGH SPEED. ALL ASSEMBLY LANGUAGE DISK COPIER

$29.95

ALL RIGHTS RESERVED

DEALER INQUIRIES INVITED

High Country Microsystems
34B9 W. 72nd Ave. Suite 108

Westminster, CO 8G030

(3D3J 427-9036 426-5329

12.00 Shipping & Handling. ADD 2.50 for COD.

Cola, residents add 6.5% sales Eax.

Free catalogue available. MC and VISA accepted.

•ATARI is a registered trademark of ATARI. Inc.

CBM/PETINTERFACES

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 CLOCK/CALENDAR

- 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 7V6% sales tax.
All prices and specifications subject to change without 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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The Intel 4004: The First Microprocessor on a Chip. Credit: Courtesy of Intel Corporation.

really large. What do you see?

I'll tell you what / see. I see a tiny world. I feel

like Jules Verne floating in a hot-air balloon over

Manhattan. I have a bird's-eye view of entire city

blocks, of monuments, trees, elliptical promenades.

I see parks, cathedrals, railroad tracks, warehouses,

and bus stops. I see more than a city. I see an entire

world.

Until recently, these tiny, chip-sized worlds -

these Oz-like "Emerald Cities" - were nearly all

alike. They were all optical echoes of some master

image created by computer designers cloistered in

some futuristic semiconductor laboratory.

Microscopic trenches and overpasses formed

tiny transistors. The transistors were grouped into

logic gates to help the computer make decisions

and process information, or into memory cells,

such as capacitors, where information, a bit at a

time, could be safely filed away. The gates and

memory cells, in turn, formed orderly ranks, like

soldiers on parade. En masse, they became a com

puter's ALU (Arithmetic-Logic Unit), CPU (Central

Processing Unit), or its RAM (Random Access

Memory) or ROM (Read Only Memory).

Through The Electronic Looking Glass

A couple years ago, I wrote a picturebook, called

Katie and the Computer (Creative Computing

Press, 1979). The story is about a little girl named

Katie. Katie is a modern Alice — an "Alice in

Computerland."

In the story, Katie's father brought home a

personal computer. Katie climbed atop a tall stool.

She began typing the word FLOWER on the

keyboard to get a program to display a bright

yellow daffodil on the picture screen. As she

searched for the letter/?, she leaned too far forward,

lost her balance, and toppled into the picture

screen:

But instead of bumping her nose on the glass,

she went right through it and began spinning

and falling, just as if she'd tumbled off the top

of a tall mountain.

Inside the computer it was snowing. As
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Katie fell, a snowflake as big as a house flut

tered past her. "Wow!" she thought. "I'm really

getting tiny!"

Katie landed in a feathery bank of snow. Up

rushed a "Colonel," who represented the com

puter's control program, or operating system. The

Colonel took Katie on a tour of Cybernia, the world

inside the computer, and showed Katie how the

computer processed her program and "painted a

flower" on the picture screen.

Katie visited all the major tourist spots in the

world of the silicon chip. ROM was the chilly,

mountainous region where the Colonel lived. The

CPU was a huge, bustling train station. RAM was a

huge hotel, so tall it "reached into the clouds."

There was even a bug — a ferocious robot spider

that loved to gobble yellow airplanes.

The point is, the world Katie visited was a

familiar world, repeated inside of billions of com

puter chips. Cybernia's major landmarks — RAM,

ROM, the CPU —were duplicated endlessly. If you

had, like Katie, visited one world inside a chip, you

had seen them all.

Yet this is no longer true.

Scientists can squeeze so many circuits on a

chip, why stick just to the traditional landmarks

like the CPU, or ROM, or RAM?

Consequently, radically new chips are being

designed. The new chips create whole new silicon

cities and worlds. There are now chips with rings

of processors, circling around a control processor

like planets around the sun. There are chips with

dozens, hundreds of tiny CPU-RAM pairs. There

are chips with entirely new kinds of processors and

memories.

In 1981, only a fifth of the $12 billion in chips

sold were custom-made and non-standard. Now

experts predict that by 1985, more than half of all

chips will be custom-made.

Using gale arrays and other new building blocks,

silicon building contractors will erect entire new

cities, entire new systems, all on a plot of matter

only a quarter of an inch square.

These new cities will be just as complex, just as

diverse as human cities, from Anchorage to Rawal

pindi, from Rio de Janeiro to Baghdad, from Mel

bourne to Novosibirsk.

The Neighborhoods and Boroughs of Silicon City

Many of the new chips will be special purpose

"engines," each an expert or specialist at some task.

The chips will perform a myraid of functions,

but, the essence of theirjob will be to reproduce —

to mimic - a real-world event or process. The chips

will become increasingly good at creating miniature

electronic copies of our regular, natural world and

everything in it.

Music-engine chips will make music. Machine-

vision chips will "see." Speech-understanding chips

will "hear." Graphics chips will produce dazzling

pictures and animated cartoons and games. Speech-

synthesis chips will talk like people. Expert-system

chips will advise scientists and help doctors perform

diagnoses.

Meanwhile the circuits inside the chips will

continue to shrink. The time is not far off when

the many specialist chips will shrink and become

specialist "neighborhoods," coexisting inside a

single "metropolis" chip.

Imagine a chip with neighborhoods and dis

tricts, just like in New York City. Each neighbor

hood would consist of a maze of microminiature

circuits — specialists in music, machine vision, or in

brute, high-speed computation.

Each neighborhood in a chip "metropolis"

would have its own specialty. Like a real-world

neighborhood, it would also have its own flavor, its

own personality, its own reality.

A number of highly respected computer sci

entists believe that what they are all working toward

is not AI, but "AL" — Artificial Life. Machine vision,

machine touch, machine speech, machine mobility,

machine intelligence will eventually merge and

become machine life. Human beings will act as

midwives to help give birth to a new species.

This development is probably many, many

years away. It may have to wait until computer

circuits shrink to the size of molecules, or until the

electronic computer is replaced by new, light-based

optical computers.

The reality of life on a chip, of entire, living

cities existing on a chip is still sometime in the far

future. But, in the meantime, the illusion of life on

a chip is growing, as scientists are able to fit more

and more complex structures onto tinier and tinier

motes of matter.

Next Time:

The Architects of the Micro World. And what does all this

have to do with personal computers and our children? ©

TOLL FREE
Subscription

Order Line

800-345-8112
In PA 800-662-2444
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This program, for VIC with the usual 5K of memory,

demonstrates an extraordinary method ofgetting numbers

from the user. You can enter expressions like 3 +2 as

well as the simple numberfive.

Amortize
Amihai Glazer

Assistant Professor Of Economics

University Of California, Irvine

You're planning to buy a new house. Or perhaps a

new car. But money is short and you must take out

a loan. What is the monthly payment on the loan?

What is the total interest charge? How much interest

can you deduct from your income tax in the first

year? Answers to these and other questions are

provided by the program Amortize. As an added

bonus, the program incorporates some techniques

which you may want to use in your own programs.

Key in (he program. On line 63993, simultane

ously press the SHIFT key and the letter "O" key;

this is an abbreviation for GOTO. On line 63992

the PRI NT statement consists of a quote mark, a

blank space, pressing the CTRL and the "2" keys

simultaneously, and finally a quote mark. On line

63996 to enter the PRINT statement type a quote

mark, then press the CTRL and the "-7" keys simul

taneously, then press the space bar seven times,

and then close with a quote.

Once the program is in memory, type RUN

and you will be prompted for the input. Notice

that you can type as input not only numbers, but

expressions as well. For example, suppose we let

the loan be for ten years, so that for the number of

months we enter 10*12; we let the interest rate be

13 + 3/8, and the amount of the loan (the principal)

is 50000. Your friendly VIC20 will respond by

showing that the monthly payment on the loan

(PMT) is $757.65. You will then learn that after

your third payment (MONTH = 3) you still owe

$49392.20, you will have paid a total of $1665.15

interest over these three months, and that $552.80

out of your third payment went to pay interest.

Look at the results for the last month, month

120. You will find that the total interest paid on the

loan is $40918.87. (Yes, that sure is a lot of interest).

Don't let the small amount of principal remaining,

87e\ bother you; such inaccuracies are inevitable

when you can't make monthly payments including

a fraction of a cent. One final caveat: some con

sumer lenders use the Rule of 78s to determine the

reduction in principal each month. Therefore, the

results the program gives you for any but the last

month may be slightly different from what the

bank may tell you. But the program will still give

you the correct value for the monthly payment,

and the correct value for the total interest charge.

The INPUT Technique

That's it for you folks who want to use the program

without worrying about how it works. As men

tioned, the user's input can be in the form of an

expression, not merely a number (which is what

the INPUT statement allows). Here's how this is

done. Suppose we want to get a value for variable

N. In statement 50, the computer printed out the

characters "N = ". The user types in any expression,

say 10*12. Lines 63990 and 63991 accept the char

acters for this expression and print it out. The

screen will now show N= 10*12. (The pokes into

locations 204 and 207 allow the cursor to be shown

when the GET is invoked.) We then switch (in

statement 63992) to printing in white so that the

user will not be confused by the tricks we are about

to play.

In statement 63993 the computer prints

Gl~ 63996. In statements 63994 and 63995 we

POKE (into the keyboard buffer) instructions to go

up to the screen line which says N= 10*12, to exe

cute that line, to go to the screen line which says

Gf 63996, and to execute that line. These instruc

tions are executed when the END in statement

63995 is encountered. (For further details on this

technique, see the fine article by Jim Wilcox, "Auto

matic Line Numbers" in the Premiere issue of

Home and Educational COMPUTING!)

Having executed the instruction on the screen

to GOTO 63996, the computer is now executing

that statement. The computer switches back to

printing in blue, erases from the screen all the

garbage which it had printed in its machinations,

and returns to the calling program.

The subroutine which starts in statement

63990 can be used in any program you wish. The

calling sequence is exactly as shown in state

ment 50.

There is another useful technique in lines 132-

136. These instructions allow the user to stop exe

cution by pressing any key, and to continue execu

tion by pressing that or any other key; the instruc

tions transform the keyboard into a toggle switch.

The logic is simple: if no key is pressed when line

132 is encountered, the program does not stop. If

any key is pressed, the program waits until all keys

are released, and then waits until a key is pressed.

Execution then continues.
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This program,Jor VIC with the usual5K o/memory, 
demonstrates an extra01'dinar)' method of getting numbers 
from the user. YOLL can enter expressions like 3 + 2 as 
well as the sillll)/e nwnberfive. 

Amortize 
Amihai G lazer 
Assistant Pro fessor O f Economics 
Unive rsily O f Ca lifornia, INine 

You 're planning LO buy a new house. Or perhaps a 
new car. But money is short and you must take out 
a loan . What is the monthly payment on the loan? 
What is the LOta l inte rest charger How much interest 
can you deduct from your income tax in the first 
yea r? Answers LO these and other questions are 
provided by the program Amortize . As an added 
bonus, the program incorporates some techn iques 
which you may want to use in your own programs. 

Key in the program. On line 63993, simultane
ously press the SH I FT key and the lette r "0" key; 
this is an abbreviation for GOTO. On line 63992 
the PRI IT statement consists of a quote mark, a 
blank space, pressing the CTRL and the "2" keys 
simultaneo usly, and fin ally a quote mark. O n line 
63996LO emer the PRI NT statement type a quote 
mark, then press the CTRL and the ".7" keys simul
taneously , then press the space bar seven times, 
and then close with a quote. 

O nce the program is in memory, type RUN 
and you will be prompted for the input. Notice 
that you can type as input not only numbers, but 
ex pressions as well. For example, suppose we let 
the loan be fo r ten yea rs, so that for the number of 
momhs we enter 10* 12; we let the interest rate be 
13 + 3/8, and the amoum of the loan (the principal) 
is 50000. Your friendly VIC20 will respond by 
showing that the monthly paymem on the loan 
(PMT) is $757.65. You will then learn that after 
your third paymem (MO TH = 3) you still owe 
$49392.20, you will have paid a total of $ 1665.1 5 
interest over these three months, and that $552.80 
out of you r third paymem went to pay imerest. 

Look at the results for the last mo nth , month 
120. You will find that the total interest paid on the 
loan is $409 18.87 . (Yes , that sure is a lotofim erest). 
Don't let the small amount of principal remaining, 
87¢, bother you ; such inaccuracies are inevitable 
when you can't make monthly payments including 

a fraction of a cent. One final caveat: some con
sumer lenders use the Rule of 78s LO determine the 
reduction in principal each momh. T herefore, the 
results the program gives you for any but the last 
mo nth may be slightly differem from what the 
bank may tell you. But the program will still give 
you the correct value for the momhl y paymem, 
and the correct va lue for the total inte rest charge. 

The INPUT Technique 

That's it for you folks who want to use the program 
without worrying about how it works. As men
tioned, the use r's input can be in the form o f an 
ex pression , not merely a number (w hich is what 
the INPUT statement allows). Here's how this is 
done. Suppose we want to get a va lue for variable 

. In statement 50, the computer printed o ut the 
characters "N = ". The user types in any expression , 
say 10* 12 . Lines 63990 and 6399 1 accept the char
acters for this expression and print it ou t. T he 
screen will now show N = 10* 12. (The pokes imo 
locations 204 and 207 allow the cursor to be shown 
when the GET is invoked.) We then switch (in 
statemem63992) to printing in white so that the 
user will not be confused by the tricks we are about 
to play. 

In statement 63993 the computer prints 
G r 63996. In statements 63994 and 63995 we 
POK E (into the keyboard buffer) instructions to go 
up to the screen line which says N = 10* 12, to exe
cute that line, to go to the screen line which says 
G r 63996, and to execute that line. These instruc
tions are executed when the END in statement 
63995 is encountered. (For further details on this 
technique, see the fine article by Jim Wilcox, "Auto
matic Line N umbers" in the Premie re issue of 
H ome and Educational COMPUTfNG!) 

Having executed the instruction on the screen 
to GOTO 63996, the compute r is now executing 
that statement. The computer switches back to 
printing in blue, erases from the screen all the 
garbage which it had printed in its mac hinations, 
and returns to the ca lling program . 

The subroutine wh ich sta rts in statement 
63990 can be used in any program you wish. The 
ca lling sequence is exactl y as shown in sta te
ment 50. 

There is another useful technique in lines 132-
136. T hese instructions allow the user to stop exe
cution by pressing any key, and LO cominue execu
tion by pressing that or an y other key; the instruc
tions transform the keyboard into a toggle switch. 
The logic is simple: if no key is pressed whe n line 
132 is encounte red , the program does not SLO p. If 
any key is pressed , the program waits umil all keys 
are released , and then waits until a key is pressed. 
Execution then continues. 


