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Two Exciting Games:

Missile Math For Apple:

IBM PC And PCjr, Atari,

Commodore 64, TI-99/4A,

And VIC-20

Lightsaver For

Commodore 64, IBM PC

And PCjr, VIC-20,

And Atari

Lightning And

Bulldozer Sort:

For Apple, Commodore 64,

VIC-20, IBM PC And PCjr,

And Atari

Autoboot For

Commodore 64

And VIC-20: Load Programs

And They RUN Themselves

Atari Speed-Reading:

Improve Your Speed
And Comprehension
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TEST DRIVE
AN ELEPHANT.

Elephant Floppy Disks are the perfect vehicle for storing and pro
tecting data. Because Elephant never forgets. You'll get high performance
that s 100% guaranteed for a lifetime of heavy use. So take them for a test
drive. They re available now at your local computer showroom. And
there's no waiting for delivery. For the Elephant dealer nearest you call

343-8413. In Massachusetts, call collect 1617) 769-8150

ELEPHANT NEVER FORGETS.
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Youboughta computer to cultivateyourkids'minds,
Make sure ifs bearing fruit, not growing vegetables.

introducing a whole crop of Learning
Adventuregames from Spinnaker.

When it comes to cultivating adventurous

young minds, the computer's potential is

endless.

Unfortunately, the search for software

that makes the most of that potential has

been endless, too.

That is, until Spinnaker created the

Learning Adventure Series. A unique collec

tion of games that reward curiosity with

It's New! TRAINS.1"
You're in charge of an old-time

railroad -and whether it turns

into a bonanza or a bust depends

on how well you run it But either

way you'll find that working on

this railroad is a challenge - and a

lot of fun! Ages 10-Adult.

hours of adventure and learning. So the
time kids spend with our games will help

them develop valuable skills. Instead ofjust

tired thumbs.

But what really makes our Learning

Adventure games unique-educational value
aside-is how much fun they are. Which isn't
too surprising when you consider you can

do things like bargain with aliens, search a

haunted house, or build your own railroad

empire.

It's New!
ADVENTURE

CREATOR.'"
Design a challenging adventure

game that you or a friend can

tackle-or let the computer

design one for you. It's complex,

exciting - utterly addictive!

Ages 12-Adult.

In fact, our games are so much fun. kids
will really enjoy developing some very impor
tant skills. Deductive reasoning, note taking,
and problem solving, for instance.

So. if you're in the market for software

that will truly cultivate young minds, pick the
Spinnaker Learning Adventure Series.

It's the best way to be sure your search

will be fruitful.
Spinnaker Learning Adventure games are available

for Apple.® Atari.® IBMa and Commodore 64" home

computers.

IN SEARCH OF

THE MOST

AMAZING THING.™
It isn't easy to find-even in

your B-liner. But you'll have help

from your Uncle Smoke Bailey

as you search the universe to find

the Most Amazing Thing.

Ages 10-Adult.

SAMAMXER
We make learning fun.

Disks for: Apple. Atari. IBM. and Commodore 64.

Cartridges for: Atan and Commodore 64 -

(ADVENTURE CREATOR only).

Apple,Atari ana IBM are registered trademarks of Apple Computer. Inc.. Atan .Inc. and International Business Machine Corp. Commodore 64 is a traoemarkofCommoOoreElearonics Ltd. ®1984.Spinn3f<er Software Corp.
Ail ngnts reserved.



Moderntimes have create
We've cleverly disguised them as funny

creatures from a computer game. But

underneath the funny exterior is one of the

most serious approaches to home education

you've ever heard of.

INTRODUCING SPROUT™ SOFTWARE.

GAMES THAT TEACH.

Your kid's new teachers are called Tink

and Tonk. They come from Sprout. Software

for kids 4 to 8.
The beauty of Sprout software is how

entertainment is balanced with a healthy

dose of education.

While kids are having fun at home,

they're actually reinforcing what they've

learned at school. Things like the alphabet,

spelling, vocabulary counting, adding, and

pattern recognition.

You'll also like how Sprout prevents bore

dom. Our games grow up, instead of wear

out. As kids get oldei; the game adjusts and

gets harder Because there are many

TiNK!TONK! characters © 1983 TINK TONK. Inc. Afl rights resaved TINK1TONK' is 3 trademark of TINK TONK, Inc Spraul is published by Mindscape. Inc. Noilhbrook, II 6Q0G2



1 a new breed of teachers.
variations and many decisions to make.

Knowing how to do all this

isn't something Sprout learned

overnight.

You see, we've got a

hundred years of experience to

lean on. (Our parent company

is SFN, the country's #1 text

book publisher for elemen

tary and high schools.)

We've also got the expe

rience of Mercer Mayer; who has written or

illustrated 80 children's books. He dazzles

kids with ideas and pictures that keep them

coming back for more.

With TINKITONK!™ software, kids see

that learning can be more fun than destroy

ing space creatures.

Compatible wth Alan". Conn\xtore*. Aocte* arc IBM'

Games that grow up. Instead of wear out.
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Advanced spreadsheet

SynCalc"
Database management

SYnFile+™
Graphing and statistics

SyrilYencT

NowyourAtari
getsdownto

business.

nputer

If you're a serious home

manager a student, or run a

small business at home, now

you can get sophisticated, inte

grated software for your ATARI

computer with the same fea

tures as the more expensive

IBM and Apple packages.

SynCalc
makes a spreadsheet
more manageable.

First, there's SynCalc, the most

advanced spreadsheet pro

gram ever created for ATARI

Home Computers. Not only

does SynCalc help you get all

your numbers down easily it

also comes with a sorting fea

ture, and the ability to label

and name your formulas like

"beginning inventory + goods

purchased-goods sold = in

ventory on hand," as well as

standard entries. And SynCalc

also comes with "expert" com- <

mands, to use once you've be

come more familiar with its

procedures. Plus many other

features found in the more ex

pensive programs.

SynFile-f- keeps Information
more organized.

SynFile+ can function as

your database, your filing sys

tem. With SynFile+, you can

reorganize and sort parts or

whole files instantly Not only

can you enter text, you can cal

culate and update data as

well. And files from both Syn

Calc and SynFile+ can also be

used by the ATARI word proc

essor, AtariWriter,™ for uses such

as mail merge.

SynTrend gives you
a more graphic way

to look at data.

Next, there's SynTrend, which

can be the graphing and statis

tical arm of your operation.

SynTrend allows you to vis

ualize your data from SynCalc

or SynFile+ with either bar

graphs, pie charts, line graphs

or scatter plots. To do statistical

analysis, you can quickly calcu

late means and variances,
standard deviations, or even
linear and multiple regres

sions. It's pretty easy to under
stand, eh? And also pretty easy

to operate because all three
programs come replete with

easy-to-understand "pop-up"

menus, to take you through

their paces step by step. And
remember, all three programs

can share data,which helpsyou

get the job done even faster.

So get down to business with

SynCalc, SynFile + , SynTrend,

developed exclusively for
ATARI by Synapse. And see for

yourself why the cost of taking

care of business doesn't have to

put you out of it.
SynCalc. SynFUe+. SynTrend are trademarks ol
Synapse Soltware Synapse Is a registered trademark ol

Synapse Sottware Corporailon. IBM and Apple are re
spective trademarks ol International Business Machines

Corp.. and Apple Computer

DISCOVER

WHAT YOUAND

ATARI

CAN DO.
AUBlQhtiRnervea
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EDITOR'S NOTES

We recently received a letter

from a long-time subscriber that

thoughtfully raises some con

cerns about the present compo

sition of COMPUTE!. It is

excerpted and addressed here.

"Dear Mr. Lock,

I felt compelled to write to you to

express my feelings about the dis

appointing changes which have

been coming over my once favorite

magazine, COMPUTE!. I have been

reading COMPUTE! since January

1981 and have a subscription

which is paid through August 1985.

In recent months, since January

1984, you have been 'spread too

thin' by attempting to cover so

many types of computers that I feel

none have been done adequately.

The technical content of the maga

zine, for the Commodore comput

ers, and computer use in the home,

is what had interested me the most,

and the quantity and the quality

have dwindled so much . . .".

Our reader goes on to dis

cuss concerns in specific about

the breadth of our articles, and

the size of our columns. We

thought this presented a good

opportunity to address these

concerns and hopefully explain

some of what we see happening

from here, and where it will

take us.

The Case Of The

Dwindling Magazine
In December of 1983, COMPUTE!

had 392 pages. This issue, Sep

tember 1984, has 160. The De

cember issue had 215 pages of

advertising; this issue has 60.5.

During the course of 1984,

we've seen a massive shakeout,

not unexpected of course, in the

industry. Where there once was

an advertiser base of thousands

6 COMPUTB September 1984

of companies, there is now an

advertiser base measured in the

hundreds. All well and good,

you may say, but is it really a

problem or concern for you, the

readers? In the sense that we

must attend to some economic

realities in planning and pub

lishing our magazines, the an

swer is yes. Do we subjugate

our concerns to formula? No,

absolutely not.

A typical rule of thumb for

the publishing business is a

50/50 advertising mix. As size

increases, this ratio gives over to

an increased percentage of ad

vertising. In our case, the

December 1983 issue of COM

PUTE! was over 55 percent ad

vertising. The September issue,

by rule of thumb, should be at

most 128 pages. Given the over

head we carry in fixed page

content (i.e., everything from

columns to MLX), this was not

acceptable. The result is that our

editorial percentage in this issue

approaches 65 percent.

The Future
Certainly all of this makes

sense, but it still doesn't solve

the problem/question at hand:

more content. What else can we

do? We're working on it. In our

"fixed overhead" areas, we're

whittling down column sizes.

We're trying to expand the

scope of some columns so

they're more useful to more of

you. And we're evaluating all of

our columns with an eye toward

further reductions.

One of your complaints, in

essence, is that some of the

"meat" of our content is dimin

ished. Upon reflection, I think

that's an offshoot of our at

tempts to provide continued

breadth. We probably have a

tendency to run shorter articles

to enhance variety. The unfortu

nate by-product of this is that

some of the more technical,

lengthy articles are bypassed.

This we can address immedi

ately, and we will begin to do

so with our October issue. We

would welcome some additional

input from readers. One sugges

tion here has been that we start

to run some of our "fixed" ma

terial on an every-other-issue

basis. This would mean that

"Beginner's Guide To Typing In

Programs," for example, might

appear on alternate months. We

are open to your thoughts. Your

comments?

Editor In Chief



Its only business is managing your home finances.

No program does it more quickly, more easily, more directly.

Your Personal Net Worth systematizes

the management of your household income,

expenses, credit cards and check books —
using methods tested for accuracy byTouche

Ross, one of the nation's leading accounting

firms.

Your Personal Net Worth puts your com-

puterto work, keeps your records straight, in
cluding your personal inventory of valuables

and stock portfolio, tells you where and how

you're spending your money or if you're rnak-
ing a shambles of your budget. And does it all

in less time than it takes you to balance your

checkbook.

Nothing else — no other program at twice

the price — makes handling your personal
money matters simpler, faster and more direct

than Your Personal Net Worth.

You'll find it at your favorite software

retailer in the silver box with the real
silver dollar on the front. It could be the

single most valuable purchase you'll

ever make.

Record all banking and

any credit card trans

actions, reconcile bank

statements instantly (up
to 10 separate bank ac

counts can be handled),
— print checks, too.

Set up a budget (as many

as 350 categories) — and
then compare your actual

income and expenses to

the budget.

Never foraet

time item. Today or a

return time.

Display or print every

financial report you'll
ever need.

?Z

Tf.

Record stock, bond and

other investment trans

actions. Inventory

household valuables,

collectibles and

important papers for

insurance and other

purposes.

Your Personal Net Worth

works fast because it's in

machine language. Docu

mentation in plain English

is referenced for easy

use. "Help" functions on

screen at all times.

Available for:

IBM-PC/XT/PCjr 1128K}
Apple II +/lle/llc(64K)
Commodore 64

Atari (48K)
The Program comes

with two disks, one of
which has accounts al

ready set up for entry.

However, only one disk

drive is necessary.

©1984, Scarborough Systems, Inc., 25 N. Broadway, Tarrytown, N Y 10591
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Scott Lamb's Interactive

Space Fantasy Adventure

The sequel to JUPITER MISSION 1999s
When the government agents knocked on your door early one morning (at

the beginning of JUPITER MISSION 1999) and rudely whisked you away in the
starship Space Beagle, you had no idea of what was to follow. As the lone sur

vivor of Jupiter Mission and the Earth's savior from an impending alien invasion,
you unwittingly thought the worst was behind you. SUM CHANCE! A mysterious
beam has cast you into the nether reaches of space; cold, lifeless, forbidding.

You long for the amenities of Mother Earth, which you had always taken for

granted . . . until now!

THE QUEST OF THE SPACE BEAGLE: THREE ADVENTURES IN ONE!
■ Befriended by the Faunians, a peaceful race being invaded by the evil

Gentuzians, they have decided that YOU must launch a pre-emptive strike

against the Gentuzian homeworld, You must command 10 Faunian robot
fighters against the Gentuzian battle fleet which outnumbers you four to one! It
won't be easy; you'll need the right tactics and all the skill and patience you

can muster.

■ Assuming you are successful and conquer the Gentuzians, they will want

you to become their Emperor. The only thing you want is to repair the Space

Beagle and get back home. But they are insistent creatures; refuse the crown,

and you can forget leaving. Reluctantly you accept and, to prove your claim,
they drop you into the Labyrinth of Kamerra! Find your way out. and they'll let

you go home as Emperor of Gentuza. No problem, you think, until you soon

realize that Kamerra is a cruel maze deficient of adequate food and oxygen,

yet aplenty with dangerous pits and "Ardiliian Whipstingers."

■ SHOOT THE STARS! Fortunately, you are able to save your game in progress

every step of the way in QUEST OF THE SPACE BEAGLE.

Your greatest challenge is about to begin. As you settle into the com

mander's chair of the Space Beagle, you set your sights for home! But which

way? Before you spans 200,000,000 light years of Superclusters. On board is an

authentic matrix computer calibrated to simulate the actual dimensions of the

universe. You must identify the one Supercluster containing Sol, and hyperwarp

from one end of space to another. Once you lock into the right Supercluster,

you must find the Milky Way Galaxy, your assurance that Mother Earth is within

reach, and home sweet home!

THE QUEST OF THE SPACE BEAGLE is ready to run on your Atari* Home Computer

with 48K memory, one disk drive and joystick. $35.00

Available everywhere at computer and hobby stores, or call toll free

1-800-638-9200 for more information.

microcomputer games"m
m

A Division of The Avalon Hill Game Company

4517 HARFORD ROAD, BALTIMORE, MD 21214,301 -254-9200



READERS' FEEDBACK
The Editors and Readers of COMPUTE'

Automatic Conversions?
Many of the programs you publish in COMPUTE!

are for several different microcomputers. Do you

have utilities that automatically convert a pro

gram to another type of computer? Are they

available for sale?

J.B. Allen

We call the process of converting a computer pro

gram to another computer homogenization. Un

fortunately, we do not have, nor have we seen, any

utilities that will automatically homogenize a

program.

Vie have a staff of talented programmers that

manually goes through programs and homogenizes

them. The process can be a laborious one, particu

larly with machine language programs which often

require a byte-by-byte translation.

Missing Commodore Ribbons
I am the owner of a Commodore MPS-801

printer. Until recently, I have had trouble finding

a replacement ribbon. It seems that the dealers

selling the printers are not able to get the

ribbons.

I have some good news for you to pass on to

your readers. You can find a replacement ribbon

at your local Radio Shack store. It is the ribbon

for the DMP-110 printer, part number 26-12&3.

This ribbon is identical to the one for the MPS-

801 printer.

Frank W. Fife

Many readers have mentioned difficulty locating

replacement ribbons for the 801. Thanks for the tip.

Atari Monitor Hookup
I have ordered a BMC monitor and an Atari

800XL. Very recently, I was told that the Atari is

designed for use with a standard TV set. How

can I make the Atari work with the BMC mon

itor. Will the monitor be totally useless?

Benedict V. Sulit

Although optimized for use with a television set, the

Atari 800XL looks even better on a composite color

monitor. You can also hook up a black-and-white

(monochrome) monitor. You'll need a special cable
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that plugs into the round, five-pin DIN plug on the

back of your 800XL For a color monitor, get a cable

that feeds the chroma (composite video) signal into

Video In on your monitor. For a monochrome

screen, you'll get best results using the LUMA (lu

minance) signal. Some cables bring out all five pins

to RCA phono jacks. With trial and error you can

easily find which wire controls which signal. You

can get a video cable at your local computer store or

possibly a TV/video store.

Musical Apples

I am an Apple He user and would like to know

how to program my computer to make music.

Can you do it in Applesoft BASIC or do you

need another language?

Denny Hays

It's a fairly simple matter to make elementary

sounds on the Apple in BASIC. You can tweak the

speaker by accessing location -16336 (i.e., POKE

-16336,0) or ring the bell by PRINTing CHR$(7).

But to do much more than this, you need a short

machine language (ML) routine. Fortunately, this

ML routine can be POKEd in from BASIC.

You can find such an ML routine in an article

by Blaine Mathieu (COMPUTE!, October and Novem

ber 1983). The tutorial explains both fundamental

and complex Apple sound generation.

More Open Commodore Files
The "64 Explorer" by Larry Isaacs in the March

1984 issue concerning the maximum number of

files which can be open at one time on the 1541

disk drive caught my interest. I have discovered

some further information.

The number of sequential files opened for

writing can be increased to three if the filename

is prefixed with a 0:. When this is not the case,

the drive acts as Isaacs described.

Since the Disk Operating System was orig

inally used on a dual disk drive, I always add the

prefix 0: to any disk operation to insure that it

will work properly.

Mitchell S. Comstock
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Autobooting Atari

Is there any way you can make a program run

right after it has been loaded into your computer

from tape or disk? This would prevent anyone
from seeing the special codes in the program.

Mark Zobel

We assume you are using a password or are dis

abling the break key and system reset. If the pro

gram didn't run automatically, anyone could LIST

the program and remove the protection. Although
you can't completely bar an experienced, enthusias

tic invader, you can make a program run automati

cally from disk when you boot up your system. See

"Automate Your Atari" in COMPUTE's Third
Book of Atari.

Although it is possible to create a boot tape
that does the same thing, we don't know of a spe

cific program. There are techniques for making

BASIC programs RUN automatically when LOADed

on Commodore machines (for example, having the

program load in memory low enough to change

some vectors), but the technique is too involved to

cover here. See "Commodore Autoboot" elsewhere in
this issue.

TI Memory Maps

I write this in reply to the letter from Davin A.

Trulsen in the May issue of COMPUTE!. If he or

any other TI user wants a comprehensive mem

ory map for the TI, they should write to Miller

Graphics/ 1475 West Cypress Avenue, San Dimas,

CA 91773. Miller Graphics offers a monthly

newsletter, called The Smart Programmer, for

$12.50 a year. They have published four so far

and I have found them quite useful.

Bill Grant

Incomplete NEXTs
I have a VIC-20 and I have a question about the

NEXT statement. I've seen some programs that

had a NEXT statement with nothing after the

next. For example:

FOR A=lTO10rNEXT

Why doesn't it include the variable after the

NEXT as in:

FOR A= lTO10:NEXT A

Kevin Biebor

The NEXT statement increments or completes a loop

that was started by a FOR statement. If a variable

is placed after the NEXT, that loop is incremented.

In the following example, the B loop will be in

cremented (and completed) ten times each time the

A loop is incremented.

FOR A=lTO10

FOR B = lTOl0

NEXTB

NEXT A

// the NEXT statement is not followed by a variable
name, the loop completed will be the one most re

cently started. In the following example, the NEXT

will complete the B loop even though the A loop
was the first one started.

FOR A = lTO10

FOR B = lTO10

NEXT

Nested loops (loops within other loops) should be

written with care. If they're programmed in
correctly, one or more of the loops may not be com

pleted. For instance, the B loop in the folloiuing
example will never be completed.

FOR A= lTO10

FOR B = lTO10

NEXTA

NEXTB

Don't Blame The Hardware
I am having a problem reading arrays on the

Atari. This simple program is an example:

10 DIM X(5)

20 FOR 1=1 TO 5

30 READ X(I)

40 PRINT X(I)

50 NEXT I

60 DATA 3,5,-2,7,4

I always get an error in line 30. I wonder if my

computer memory has gone bad.

Lloyd R. Holmes

When faced with a particularly stubborn bug, most

programmers start to suspect the hardware—but it's

almost never the culprit.

As a general programming rule, never assume

the hardware is bad except as a last resort. Some

program bugs are so obscure, so hard to track down,

that it becomes pretty tempting to blame the hard

ware. Nevertheless, true hardware errors almost al

ways exhibit outrageous behavior, such as lockups

when you turn the machine on, screens that sud

denly go haywire, an eerie, inexplicable hum when

you use SOUND, etc. Hardware errors are obvious,

except when just a few bytes of RAM go bad. You

can-buy memory test programs, but it would prob

ably be an unnecessary investment.

The specific problem you're having here is

syntactic. On the Atari, you cannot READ a data

item directly into an array. READ X(I) is just as il

legal as INPUT X(I). It's a lamentable eccentricity,

but it is easy to get around. Just read the item into

a temporary variable, then assign that variable to

X(I). To wit: READ T:X(I)=T.
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Go for higher Scholastic Aptitude Test

scores in math and English —

with Micro Learn's teach-and-test

instructional programs.

Learn more and learn faster. Other

tutorials just test you; Micro Learn's

teach-and-test SAT programs explain

why your answers are right or wrong.

They're the next best thing to having a

personal tutor. With three separate

programs for math and three for

English, you can really be ready

for your exam!

In the tutorial mode, a wrong answer

triggers help screens and extra

practice. (If you answer correctly, you

can still ask for this extra help.) The

test mode asks questions without

giving help. Then the questions you

missed are given again with help.

Micro Learn's SAT programs are a great

learning aid — and, at only $30 each, a

great value. You'll be making a smart

move by getting them today!

For Commodore 64, Apple II & lie,

IBM PC & jr, Atari 800, Adam.

Suggested retail $30 each.

LISHL

Math SAT increases understanding of

arithmetic, algebra, geometry, ratios,

probabilities, exponents, square roots,

fractions, quantitative comparisons, negative

numbers, least common multipliers, graphs.

) leaw

English SAT develops

the verbal skills of

vocabulary,reasoning

and interpretation.

Improves grammar;

expands knowledge of

synonyms, antonyms

and root words;

strengthens grasp of

analogies; increases

reading comprehension.

Micro Learn, Commodore 64. Apple II & lie.

IBM PC &jr, Atari SOOandAdamareregistered

trademarks of MicroLab, Inc.. Commodore

Electronics, Ltd., Apple Computer, Inc.,

IBM Corp., Atari, Inc. and Coleco Industries, Ltd

respectively. THE COMPUTER EDUCATION DIVISION OF MICROLAB, INC.

2699 Skokie Valley Road, Highland Park, IL 60035 • (312) 433-7550



THE REAL TRICK IS GETTING OUT.
Expect the unexpected

^fc the first time you experi-

^3 , ence Infocom's interactive
fiction. Because you won't

be booting up a computer game.

You'll be stepping into a story.

You'll find yourself at the center of

an exciting world that continually

challenges you with surprising

twists, unique

characters

(many of whom

possess ex

traordinarily developed personalities)

and original, logical, often hilarious

puzzles.

Communication is carried on just

as it is in a book—in prose. And inter

action is easy—you type in full

English sentences.
But if you think getting inside a

story is a pretty neat trick,

| just try getting out.

The most remarkable
thing about Infocom's inter

active fiction is that you become

almost inextricably involved with

it. That's not our opinion—it's the

testimony of our customers.

They tell us their pulse rates

have skyrocketed and their

palms have sweated as they've

striven to solve the mysteries of

our tales. And even when they've

paused in the course of their adven

tures to attend to their everyday

lives, their minds have continued to

churn away at

what the next

step should

be, how to

alter strategy, where the ultimate

solution lies.

Obsessions? Yes, but magnificent
ones. For the first time, you can be

more than a passive reader—you can

become the story's main character

and driving force. You can shape its

course of events by what you

choose to do. And you enjoy

enormous freedom in your

choice of actions—you have
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hundreds, even thousands of alterna
tives at every step. In fact, an Infocom

interactive story is roughly the

bw length of a short

& novel in content,

&^ but because you
I take an active

role in the plot, your adven

ture can last for weeks and

months. (Or longer.
Frankly, some folks find

being inside our stories

so fascinating, they

just don't seem to

want to get out.)

As hard as get

ting out may be,

though, we've

made it easy

for everyone

to get into

Infocom's

interactive

fiction.
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We write

everything from

fantasy to mystery to science fiction

to high adventure, for everyone from

the first-time adventurer to the most

experienced veteran of our interac

tive stories.

So find out what it's like to get

inside a story. Get one from

Infocom. Because with

Infocom's interactive fiction,

there's room for you on

every disk.

Ease into interactive fiction

with our Can't-Lose Sampler Offer!

Watch for Infocom's new sampler

disk at your favorite dealer—and get

your first taste of interactive fiction

for just $7.95 (suggested retail

price). You've got nothing to lose

(in fact, you can make a shiny new

nickel in the bargain) because your

Infocom sampler disk even comes

with a coupon entitling you to $8 off

the purchase of your first complete

Infocom story, plus coupons for

other exciting bonuses!

inFOCOIK
55 Wheeler St., Cambridge, MA 02138
For your: Apple II. Macintosh, Alari. Commodore 64, CP/M 8",
DECmate. DEC Rainbow. DEC RT-I1. HP 150& 110. IBM PC

& PCjr, KAYPROII, MS-DOS 2.0", NEC APC. NEC PC-8000.
Osborne. TRS-80 Color Computer. Tandy 2000, TI Professional.
Tl 99<4A. TRS-80 Models 1 & 111.

•Use ihe IBM PC version (or your Compaq and the MS-DOS 2.0
version for your Wanji. Mindset, Daia General System 10, GRiD
and many others.
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And remember The Programmer's Debugging

Rule: Hardware problems are as obvious as they are

rare.

Commodore Plus/4
Since you published the article on the new Com

modore computers (COMPUTE!, April 1984), I

have been giving serious thought to purchasing

one. I will be enrolling in college, and feel that

the new Commodore 264 would be a good

choice for my major: electronics. However, I

have a number of questions about the 264.

1. I know that the 1541 disk drive works

with the Commodore 64 and the VIC-20,

but will it also be compatible with the 264?

2. How far can I expand the RAM or ROM

memory in the 264?

3. Can I buy an Eprom burner for the 264?

4. Is there any software available for the

new 264?

5. Is it possible to increase the baud rate of

the 1541 disk drive?

Don Maxwell

The new Commodore Plus/4 (renamed from the 264)

has not been released for sale as of this writing. It

is, however, expected to hit the retail shelves some

time this fall.

About the same time, Commodore is planning

to market a new disk drive, the SFS-481. SF stands

for super fast because it has an advertised baud

rate of 1675. However, a 1541 disk drive will be

compatible with the new Plus/4 as well

Although the Plus/4 will support (memory)

bank switching, Commodore has not announced any

memory expansion for the Plus/4. However, third-

party companies might eventually offer something.

Regarding EPROM burners, again Commodore

has no current market plans, but undoubtedly third-

party manufacturers will offer this peripheral. Also,

there will be software available for the Plus/4.

There already exists a considerable amount of both

application and entertainment software.

As to the baud rate change on the 1541 disk

drive, a Commodore representative said that the

baud rate (the speed that information is transmitted

to or from the disk drive) on the 1541 cannot be

changed on the drive as is. The current baud rate is

dictated by the serial port interface on the com

puter. In other words, no matter how you modify

the disk drive, the computer will only be able to re

ceive data at its preprogrammed rate.

The 1541's rate can be increased by converting

it to a parallel interface. But this is a major en

gineering project, and might prove to be both

impractical and costly.
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Buying The Right Modem
I am thinking of buying a modem. Do I need a

rotary-dial phone, or will modems work with a

Touch-Tone system?

Steve Milewski

Most modems will work with both the Touch-Tone

and the older rotary phones. Some modems, in fact,

work on Touch-Tone phones by emulating the ro

tary system. The Commodore 1650 auto-dial modem

is one.

Before buying, however, it's always best to ask

your dealer, or call the modem manufacturer for

further information.

Commodore Service

I am an electronics repair technician, and own a

Commodore 64. I cannot find anyone in my area

who can repair my computer.

Where can I obtain the technical information

to service my Commodore computer, and all of

its related peripheral equipment?

Gordon Bates

The addresses and phone numbers of the Com

modore service centers are as follows:

1200 Wilson Drive

West Chester, PA 19380

(215) 431-9105

2246 North Palmer Drive

Schaumburg, II 60195

(312) 397-0075

4350 Beltwood Parkway South

Dallas, TX 75234

(214) 458-1000

3330 Scott Blvd.

Santa Clara, CA 95051

(408) 727-1130

Technical information on some of Commodore's

products is also available. They offer packages

which include schematics, technical information,

troubleshooting instructions, etc. For price and

availability information, contact the parts depart

ment at the West Chester, PA, address listed above.

Cassette Filenames And Built-in

BASIC
I own an Atari 400 computer. Can you specify a

filename for the 410 program recorder? Also,

how do you run a program that asks you to re

move the BASIC cartridge on the 600XL? Since

BASIC is built-in, it seems like it might be

impossible.

Doug Stevens

The tape operating system could have been written

to allow filenames, but since tape access is secjuen-



Get the jump on the weather

men by accurately forecasting
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The beautiful princess is held

captive hy deadly dragons. Only
a knight in shining armor can

save her now!

A lime-savins<irganixerfor

coupons, receipts and more.

A scientifically proven way to

develop an awesome memory.

UTILITY

AUDIT

Cut your energy costs by moni

toring your phone, electric and

gas bills.
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Schuol-age and pre-school

children are rewarded for right
answers, corrected on their

wrong ones.

ASH

You are trapped in a five-
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made entirely of ice. Find the

exit before vou freeze!

Computerize car maintenance
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economy and resale value.
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increase typing speed and
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Get up to 30 new programs and games

for less than 15 cents each—

every month in COMPUTE!

Every month, COMPUTE! readers enjoy up to 30 brand

new, ready-to-run computer programs, even arcade

quality games.

And when you subscribe to COMPUTE! at up to

40% off the newsstand price, you'll get them all for less
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First Math, Guess That Animal and Mystery Spell.

Looking for a challenge? You can write your own
games. Customize BASIC programs. Even make beau

tiful computer music and pictures.

It's all in COMPUTE! All ready to type in and run
on your Atari, Apple, Commodore, PET/CBM, TI99/4A,
Radio Shack Color Computer, IBM PC or IBM PCjr.

What's more, you get information-packed articles,
product reviews, ideas and advice that add power and
excitement to all your home computing.
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1-8O0-334-O868 jf
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tial and so slow compared to a disk drive, filenames

are not especially useful. You can instead use the

tape counter to find and position programs. Be sure

to leave plenty of space between programs, since the

tape counter is not precise, and you could in

advertently write over a program.

Some programs require 48K, 8K of which is not

available with a cartridge plugged in. These pro

grams check for a cartridge and ask you to remove it

before the program will run. The 600XL has only

16K, though, so this shouldn't be a problem. In any

case, you can effectively remove (disable) the built-

in BASIC by holding down the OPTION key while

you turn on the computer.

6502/6510 Differences
I am a relatively new computer owner and I

want to learn machine language programming.

As far as I can tell, my Commodore 64 contains a

6510 chip rather than the more common 6502.

A phone call to Commodore's corporate of

fices revealed that the machine language for the

two chips is not compatible. The Programmer's

Reference Guide directs all its instructions to the

6502 processor.

I am unable to find anything in print on ma

chine language programming using the 6510. I

would appreciate it if you could help me out. Are

the two chips incompatible? If so, can you tell

me how and where I might learn machine lan

guage for the 6510?

Dean Lind

Unfortunately, the representative you talked to at

Commodore was misinformed. The 6502 and the

6510 microprocessors are compatible. Both use the

same instruction set (IDA, STA, etc.) and addressing

format (low byte, high byte). Books on programming

the 6502 also apply to the 6510.

The only major differences between the two

processors are bytes one and two of the 6510. The

6510 allows you to bank switch memory.

The Commodore 64 has 20K of ROM, including

the BASIC interpreter, Kernal, and Input/Output

control programs. There is also 20K of usable RAM

memory "underneath" this ROM memory. You can

switch out the ROM and switch in the RAM mem

ory by bank selecting blocks of memory. If you

wished, you could turn your 64 into a computer

with 64K of usable RAM memory by switching out

all of the ROMs. However, you would have to sup

ply your own BASIC interpreter, operating system,

and I/O control programs. Without these, the com

puter would simply freeze, and you wouldn't be able

to write or run BASIC or machine language pro

grams. For more information on bank selection, re

fer to your Programmer's Reference Guide.
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The VIC-20, which is equipped with the 6502

microprocessor, does not support bank selection of

ROM/RAM memory.

A book on 6502 machine language program

ming will apply to the 6510. You might also want to

take a look at the "Machine Language for Begin

ners" column in COMPUTERS GAZETTE, our sister

publication.

Printer Device Number Changes
Is it possible to change the device numbers of a

printer? I want to buy a second printer for my

computer, but am unsure if I can use both print

ers at the same time.

Jacques Poulet

Usually the device number cannot be altered. It de

pends on the brand of printer, but most printers

have no significant internal "intelligence" (no com

puter assistance inside). You could change the de

vice number of a disk drive because it can be

programmed from the computer; it is an intelligent

device.

However, some models of printers do allow you

to change device numbers via a switch on the

printer itself. The new Commodore MPS 801, for

example, has a three-position switch that allows you

to choose between device numbers 4, 5, and 6. And

some few printers can be software assigned.

DIM On Commodore
What happens to the data when it enters a DIM

statement (array) from an INPUT statement or a

sequential file?

I teach computer programming part-time at

Tulsa Junior College. This is my first semester

with micros. I have a Commodore 64 and a VIC

1541 disk drive. In advanced BASIC, sequential

files are common, and are usually used for search

and sort routines. When the data is read from

DATA statements into the arrays, there is no

problem. The sort or search never stops, but

when that same data is brought into the arrays

from a sequential file, the sort or processing

stops many times, making a 16 to 30 minute pro

gram run for hours.

I have written my own sequential file pro

gram, and later discovered and used the one off

the demonstration disk that came with the VIC

1541 disk drive. Both have these stops. I have

tried about everything. If you could give me a

clue, I would appreciate it.

Darrel Henry

The pauses you see in the program are the result of

a process called "garbage collection." It's caused by

moving strings around.



Shooting down the menac

ing and constantly multiplying

Threads isn't easy, but it's only

one of the challenges in this

official computer game version of

Anne McCaffrey's famous book

series.

Your strategy will be put to

the test as you try to negotiate alliances with Pern's Lord
Holders in an attempt to form the most powerful Weyr

on the planet. Should you take a firm stance or compro

mise? Will asking a Craftmaster for assistance increase

your chances for success? Maybe you should invite prospec

tive allies to a Wedding or even a Dragon Hatching.

Remember to check the Lord Holders personality traits

first. It may be critical to your success.
Numerous screens combine to create truly

unique and challenging game play. There's even a
practice screen to sharpen your Thread Fighting

skills.

If you liked the books, you'll love the game.

After all, how often do you get the chance to actually

fly a dragon?

One to four players, joystick and keyboard

controlled.
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Here's what happens: As new strings are cre

ated, the old ones are not thrown away; they lie

dead in memory. Eventually, memory fills up and

the computer has to stop and collect the strings that

are still live. This takes time; the pauses are quite

noticeable and can be time-consuming.

Strings that are completely defined within a

program—from DATA statements or from an assign

ment statement such as X$="HELLO"—are used

straight out of the program where they lie. These

strings don't need to be collected; as you have

noted, there's no garbage collection delay when you

use these.

For your type of program—sorting and search

ing—there are two rules that will be very helpful in

eliminating delays:

1. Don't move strings. Instead of sorting by

moving them around from one part of the array to

another—which creates garbage—use an "index" to

keep track of where a string belongs within a cer

tain sequence. (More on this in a moment.)

2. When you have finished with a string, set it

to a null string, for example, A$(21)="". When you

have disposed of almost all strings this way, and are

ready to read in another set of strings from disk or

tape, force a collection by using the FRE function,

for example, code X=FRE(O). Garbage collection

will run quickly if you have very few strings left.

When you read in the next group of strings, they

will come into the newly liberated memory space.

To illustrate point 1: Here's a program to sort

an array of strings. It's a bubble sort, which is not

very efficient. The point is this: After the strings are

created, they are never moved. Only the index (A°/o)

values move, and they are numbers, not strings, so

there won't be any garbage.

90 REM BUBBLE SORT - INDEX DEMO

100 N=30:DIM A$(100)

200 REM CREATE RANDOM STRINGS

210 FOR J = l TON

220 A$(J) = CHR$(RND<l)*26+65) + CHR$
<RND(l>*26 + 65)

230 NEXT J

300 REM: CREATE INDEX

310 DIM A%(N)

320 FOR J = l TO N

330 A%(J)=J

340 NEXT J

400 REM: SORT INDEX

410 FOR J=N-1 TO 1 STEP -1

420 FOR K=l TO J

430 REM: GET INDEX FOR K, K + l

440 X = A%(K) :Y=A%<K + 1)

450 REM: FLIP IF OUT OF ORDER

460 IF A$(X)>A$(Y) THEN A%(K+ 1) = X:A%(K) = Y
470 NEXT KJ

500 REM: PRINT RESULTS

510 FOR J=l TON

520 PRINT A$(A%(J»

530 NEXT J

Study this program to see how the strings are

sorted, but not moved.
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There are other rules on how to handle garbage

collection; the ones above will do the job for your

application.

Tl CALL KEY
I recently acquired a TI-99/4A and wondered if

you would explain the use of the CALL KEY

command?

David Stinchcomb

The CALL KEY statement has caused confusion for

many Tl users. The KEY subprogram, designed to

return a single keystroke value, requires three

parameters: a key unit, a return variable, and a sta

tus variable. The statement takes the format:

CALL KEY (n,K,ST)

where n is the key unit, K is the return variable,

and ST is the status variable.

The key unit used in the CALL KEY statement

determines the keyboard configuration assumed by

the computer. Six key unit values (0-5), or keyboard

configurations, are available on the TI-99/4A. The

three key units generally used are 0, 1, and 2. A key

unit of 0 refers to the console keyboard. Key units 1

and 2 map the console keyboard as split keyboards

(a value of 1 to read the left side of the keyboard, a

value of 2 to read the right), or read the fire buttons
on joystick 1 and 2, respectively.

When a CALL KEY statement is executed with
a key pressed, some value will be assigned to K (in

our example above). The value given to K will de

pend on the key pressed and the key unit used in

the CALL KEY statement. If you use a key unit of

zero, K will correspond to the ASCII value of the

key being pressed. For other keyboard configura

tions, the value of K will vary as noted in the Tl

User's Reference Guide (pp. 11-87 to 11-89). Eigh

teen in K signifies that the fire button was pressed.

The final parameter used in the CALL KEY

statement is the status variable (ST). A nonzero

value returned for ST indicates that a key was being

pressed when the CALL KEY statement was executed.

CALL KEY can be used to get a desired re

sponse from the program user. If you want to test

for any keystroke (with key unit 0), you would use
the following two lines:

10 CALL KEY(0,K,ST)

20IFST =0THEN10

The program repeatedly loops back to line 10 until
some key is pressed.

If you want the program to accept only a spe

cific response from the user, such as Y for "yes,"
you could add these lines:

5 PRINT "TYPE THE Y KEY"

30 IF K<>89 THEN 10

Until the Y key is pressed, the program will loop
back to 10.



Thanks To CompuServe's
CB Simulator,

"Digital Fox"Accessed"DataHari"And
Proceeded ToAn"Altared" State.

The CB Simulator, where

CompuServe Subscribers can

Access Friends and Influence

People on 72 Different

Channels.

Just pick your handle and get

on line. From math to matrimony,

there's always someone out there

who speaks your language. Friends

from all over the U.S. and Canada are

at it 24 hours a day. Talking tech or

just having fun. And if you've got a

secret, just use the CB Scrambler.

That'll fool the "lurkersl' those CB

"see it alls" who get their kicks

by watching. Or you can always use

the private talk mode for guaranteed

one-to-one conversation.

The CB Simulator is just one

of CompuServe's many electronic

communications options that

include a National Bulletin Board,

Professional Forums and Electronic

Mail. Plus, there's a world of on-line

information and entertainment all

for the price of a local phone call

plus connect time.

You can access CompuServe

with almost any computer and

modem, terminal or communicating

word processor.

To receive your illustrated

guide to the CompuServe Information

Service and learn how to subscribe,

call or contact:

CompuServe
Consumer Information Service. PO Box 20212

5000 Arlington Centre Blvd.. Columbus. OH 43220

800-848-8199
In Ohio call 614-457-0802

An H&B Block Company



Commodore Machine Language

Clear
I have been trying to develop a monitor program

for the VIC-20 and am having a difficult time

creating a routine to clear the screen. Is there any

way to clear the screen without getting the

READY prompt?

Stan Payne

There are several ways to clear the screen from ma

chine language. The easiest way is to assemble the

following:

LDA #$93 ;the equivalent of CHR$(147)

JSR $FFD2 ;print it

This routine will work on both the VIC and 64. In

cidentally, you can also use it to home the cursor.

Just replace the $93 with $13. The hex number 93 is

the same as the character that clears the screen in

BASIC and $13 is the same as CHR$(19) which

homes the cursor.

Another way to accomplish the same result is

to assemble the following:

JSR $E55F ;clear the screen and home the cursor

On the 64 the routine is located at a different loca

tion, thus the coding is different:

JSR $E544 ; clear and home

If you just wanted to home the cursor on either ma

chine you could JSR to $E581 on the VIC or $E566

on the 64. Although these are two quick, easy ways

to clear the screen, there is yet another. You could

write your own routine to clear the screen. The rou

tine would need to store a $20 at every screen loca

tion. $20 is the number for a blank character.

Commodore 1541 Drive Grounding

Error

In your May issue you printed a letter from Jay

Elmore regarding read errors on the 1541 disk

drive. After buying a drive for my Commodore

64, I discovered that it was giving me error 23

and 27. Both are read errors. I returned the drive

to the dealer and he tested it on a 64 and discov

ered no problems with it. I took the drive back

home and carefully read the manual that comes

with it and discovered that errors 23 and 27 can

be caused by grounding problems. I checked the

electrical outlet where the drive was plugged in

and discovered that the ground plug was not

properly connected. After fixing this, I haven't

had any problems with my drive.

Ron Restivo

COMPUTE! welcomes questions, comments, or

solutions to issues raised in this column. Write to:

Readers' Feedback, COMPUTE! Magazine, P.O.

Box 5406, Greensboro, NC 27403. COMPUTE!

reserves the right to edit or abridge published

letters. ®

#
-

ur Vic 20™ or Commodore 64™ Computer

This exciting, new weather package

allows you to learn, monitor, and predict

the weather using the same equipment as

the pros.

tour Own Weatherman
The new HAWS (Home Auto

matic Weather Station) com

bines a quality weather sensor

with software to let you track

weather conditions inside or

outside your home. HAWS moni

tors weather data including dew

point, temperature, humidity,

and atmospheric pressure; plots
historical data and graphically

displays weather trends; deter

mines the comfort and chill fac

tors to help you dress; HAWS

even forecasts the weather and

compares your predictions to
the local weatherman's.

HAWS uses the same sensor

employed by weather services in

60 countries worldwide. The

HAWS package costs only

$199.95 and includes the sensor,
cassette or floppy disc program,

15-foot cable with connector for

the computer, and a complete
user's manual.

Send today or call toll free to
order your HAWS package.

Ordering Information

Send $199.95 in check or money order payable to

Vaisala, Inc. Include name, address, telephone num

ber, your computer model (VIC 20 or Commodore 64),
and program preference (tape cassette or floppy disc).

Or call toll free to place your order.
Major credit cards accepted.

Dealer inquiries invited.

1-800-227-3800 ext haws
VIC 20 and Commodore 64 are trademarks of Commodore Electronics Lta.

Learn/Teach Meteorology
More than a toy or game,

HAWS provides the first oppor
tunity to use your computer as a

data sampler and data analysis

system for meteorology, allow

ing the user to interact with

incoming data to monitor and
forecast weather conditions.
HAWS includes an instructive

software program and a com

plete user's manual that teaches

meteorological terms and equa

tions to allow anyone to quickly
grasp weather concepts either at

home or in the classroom. Sim
ple plug-in components and

easy hookup also means you

can free up your computer at

any time for other duties. HAWS

is a great educational too! for
anyone. Order today.

® VAISALfl
VAISALA INC.

2 TOWER OFFICE PARK

WOBURN, MA 01801

22 COMPUTE! September 1984



Person
Meet the Axiom GP-550.

The First Real Personal Printer for
Home and Business — Just $299!

Dual-Mode Printing:

Choose the higher-speed

draft mode or the beauti

ful Near-Letter-Quality

printout. • Multiple Fonts:

Include pica, elite, con

densed, proportional, italic,

sub-script, super-script,

boldface and underline.

• Super-Quiet: Quiet .

operation is

essential whether j
for home or

business and

the GP-550 is

quieter than

most.

• Exceptional Graphics: Made

possible by accurate placement

of up to 640 dots per line.
• 140 Character Set: You can print

96 ASCII characters plus 44

additional symbols. • Three

Copies: Can be printed on 4.5" to

10" wide fan-fold or cut-sheet

paper. • Other Features: Pin and

friction feed,

bottom feed for

labels, and

cassette ink

ribbon.

1

Imagine doing all your word processing,

data processing, graphics and documenta

tion on a printer that sells for only $299. You

can stop imagining! The Axiom GP-550 —

which offers both draft mode and Near-

Letter-Quality printing — is here.

IBM-PC Compatible:

The GP-550 is available with control codes

and character set that match with IBM-PC

and all of its "Look Alikes'.' This means

that your software, including Lotus 1-2-3,

will work with our GP-550 PC model.

Direct-Connect to Atari, Apple, Commodore

and T.I.:

More good news. Axiom has additional

models of the GP-550 which include built-in

interfaces for the most popular personal com

puters. These "Direct-Connect"™ versions of

the GP-550 will work with your computer

withoutadditional interface or cable. Just plug

our printer into your computer and start

printing. Priced from $319, including interface.

GP-550CD for VIC-20/C64 GP-550AT for Al! Atari GP-550AP for Apple II Ik GP-550TI for 99/4A

AXIOM CORPORATION

1014 Griswold Avenue • San Fernando, CA 91340 * Telephone: (818) 365-9521 -TWX: 910-496-1746

GP-Series Printers Built for Lasting Quality by SEIKOSHA.



Computers And Society
David D. Thornburg, Associate Editor

Discovery-Based Learning

And Teenagers
On the Saturday before the Summer Consumer

Electronics Show in Chicago, I was speaking at a

Logo workshop in northern California. Much of

the emphasis in one of my talks was on the im

portance of discovery-based learning for all ages,

not just for the child in elementary school. While

I have been emphasizing this topic in my talks

for several months, most people seem content to

let Logo be a tool for the younger computer user.

Educational Software

As I drove to the airport to catch my plane to

Chicago, I wondered if this reluctance to bring

the power of educational environments like Logo

to older students was also evident in other

educational software. After all, the mention of

educational software usually conjures up visions

of activities for the younger child. Whether these

activities are drills associated with a specific sub

ject or are open-ended activities designed to

teach problem-solving skills, the fact remains

that only 2 percent of the current educational

software appears to be directed to teenagers.

Some people might argue that, once a child has

entered the teenage years, educational software

isn't needed. If a teenager wants to use a com

puter, why not just let him or her write

programs.

In fact, there are several reasons why teen

agers should have access to good educational

David Thornburg is an author and speaker who has been

heavily involved with the personal computer field since

1978. His main interest is in making computers respon

sive to people's needs. He is the inventor of the KoalaPad

graphics tablet and is the author of nine books a\iout

programming including Computer Art and Animation:

A User's Guide to Atari Logo, The KoalaPad Book,

and Exploring Logo Without a Computer (Addison-

Weslcy). His 101 Ways to Use a Macintosh will appear

soon from Random House. He has been called "an enthu

siastic advocate for a humanistic computer revolution,"

and his editorial opinions have appeared in COMPUTE!

since its inception.
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software:

1. Teenagers are in the process of forming

career decisions. Controlled exposure to

computer environments can demonstrate the

richness of this field in a way that tran

scends purely recreational applications of

computers.

2. For those students who are already in

terested in computers, computer-based

instruction in problem-solving methods and

the development of programming style can

help these students use computers more

effectively in their jobs.

3. Students of all ages benefit from becom

ing better problem solvers. So much of our

focus has been on problem-solving software

for the young (including such excellent pro

grams as The Factory by Sunburst) that we

can easily lose sight of the fact that the ac

quisition of problem-solving skills is im

portant for learners of all ages.

To see what can happen to educational software

for teenagers, we should first look at the other

two areas where these children use computers—

at home and at the arcade.

Interactive TV

As I look at popular computer activities in homes

and arcades, there seems to be a major distinc

tion emerging between the two. Arcade software

has continued its focus on coordination and skill

games. As the technology has advanced, these

games have become more sophisticated. For

example, several popular games use computer-

controlled video disks. Except for advances in

technology, however, these games seem to be

stuck in a niche that one might characterize as

interactive television.

Popular home software has taken a different

approach. The home user is not able to run out

and buy new technology every three months or

so, and the challenge has thus been to make the

existing technology become ever more useful



WHO'S GOT 7 NEW BUSINESS SYSTEMS

FOR ME?^^TIMEWORKS.

Here's a series of seven

easy-to-use Manage

ment Information Re

ports flexibly designed to

accommodate all small

and medium size busi

ness accounting require

ments for Commodore 64 *

computers.

InventoryManagement /

Sales Analysis Management /

Accounts Receivable Manage

ment and Invoicing / Accounts Payable

Management and Checkwriting / Payroll

Management / Cash RowManagement /

General Ledger

1001

JU1E U

JUNE Lli

JUNE Ik

VENf-lmti VEN60* Nine SJSC 1»TE

JUNE U

MIT KEPOST

11S4

CUH»EN' THIHH

11D0 0-O» 46-DD

HITT KrNETT-

other TIMEWORKS MANAGE

MENT INFORMATION pro

grams into a fully integrated

accounting system.

A Manual written in easy-to-

understand, people-friendly

English, abundantly illustrated

to provide further clarity

and eliminate guesswork.

Password Protection, to

prevent unauthorized ac

cess to confidential data.

Suggested Retail List at

$59.95 each.

Customer Support Plan

Timeworks Telephone Con

sulting Service is available to

all users at no charge to support your installation

and ongoing operations.

For further details, contact your local Dealer

or Timeworks, Inc. Choose from a host of

Commodore 64 programs. Now at your favorite

dealer. Or, contact Timeworks, PO. Box 321,

Deerfield, IL 60015. 312-948-9200.

General Overview-

Each system includes:

AMenu-driven program, sophisticated enough

to provide complete Management and Product

information, yet requires no prior computer or

accounting knowledge to operate.

A unique method of creating your own, un

limited array of reports — easily and quickly

YOU select the information you want, and YOU

determine the sequence of the report column

headings.

Aprogramwhich can be used by itself (stand

alone), or can be interfaced, one at a time, with

SOFTWARE WITH SUBSTANCE

-FOR EVERYONE.

■Registered Trademark ol Commodore Computer Systems, c 1983 Timeworks. Inc. All rights reserved.



THE FIRST FAMILY

Introducing the home

productivity software

Commodore?1 IBM™ and

Apple™ owners have been

waiting for. Three easy to

use, powerful programs

writer'

from Creative Software.

Now you can run low

cost, full-featured software

that performs the most sought

after functions.

Creative Writer™ Crea

tive Filer.™ And Creative

Calc™ Each developed by

Creative Software and

designed to give you the

most for your software dollar.

2 3 0

R

E a

HASSLE-FREE

WORD PROCESSING.

Finally there's Creative

Writer. A simple word proc

essing program anyone can

start using in just fifteen

minutes. With Creative

Writer, editing functions

similar to the ones found in

more expensive programs

are at your fingertips.

And best of all, you won't

have to relearn your com

puter's keyboard because all

cursor control keys work

similar to your com

puter's standard edit

ing mode. You'll even

be able to use the func

tion keys to perform

more advanced

process

ing tasks—move blocks of

type, search forward, even

search and replace— all

with just a few key strokes.

Plus "help" screens are

always ready to prompt a

desired function. And one

more thing—every Crea

tive Writer box comes

with a free Verbatim

minidisk! Creative

Writer. The

easiest way to

replace your

typewriter.

r i b b D r i v Sunny



OF PRODUCTIVITY.

PUT YOUR
FILING CABINET ON DISK.

Store your collection of

index cards and faded notes

in the attic where they

belong. Now there's Crea

tive Filer—the simplest way

to organize and access all

your files.

Imagine, names and

addresses, home and auto

records, club memberships

and inventories, all on a

computer disk and auto

matically filed in alpha

betical order for instant

access.

Isn't that one ofthe reasons

you bought your computer?

o

CREATIVE WRITER

Preview entire document

Search and replace

Headers and foolers

Help screens

-- Move text

CREATIVE FILER

Unrestricted formal

Change formal after creation

Report writer included

Automatic alphabetizing

CREATIVE

Adjustable column width

12 digit accuracy

Menu of commands

• Mix text and numeric data

° Within cell editing

• Flexibility of design

EACH PROGRAM IS FULL-FEATURED WITH INTEGRATED CAPABILITIES,

COMMODORE 64. IBM PC. PCjr. AND APPLE VERSIONS AVAILABLE.

A SPREADSHEET

PROGRAM THAT REALLY

ADDS UP.
Analyze your household

expenditures. Plan invest

ments. Even keep track of

business and taxable ex

penses, all on Creative Calc.

Just enter your numbers

and totals are automatically

calculated and transposed

onto a spreadsheet format.

Review your document and

print out any or all of your

financial statement.

But the real number

crunching power is demon

strated when you update

figures. Enter changes and

Creative Calc will recalcu

late all related numbers,

7 W

IN

re-entering them into your

spreadsheet format.

Keep your financial mat

ters in the black with

Creative Calc.

ALL THREE PROGRAMS
ARE INTEGRATED

FOR MORE COMPUTING

POWER.

Creative Filer and Creative

Calc work together with

Creative Writer allowing you

to customize documents

combining text, data, and

numeric tables.

Ask for the first family of

productivity software for

your writing, filing and

calculating.

New from Creative

Software.

' Limited lime onl|.

COMMODORE 64. IBM. IBM PC, PCjr. AND APPLE ARE

TRADEMARKS OF COMMODORE ELECTRONICS, LTD..

IBM AND APPLE COMPUTER RESPECTIVELY.

A R

C A 9 4 0 8 9 19 8 4 t i S o f t w



with each new wave of products. While it is true

that popular home titles continue to stress

entertainment value, the most popular computer

games appear to be those that let the player cre

ate his or her own levels or game fields. Anyone

who doubts this need only look at the

overwhelming popularity of Br0derbund's Lode

Runner. Every lode Runner enthusiast I know

spends most of the game time creating new
levels to play.

The Fourth Generation
The popularity of construction set software is not

new, as readers of this column know. Programs

like Pinbali Construction Set (Electronic Arts),

Rocky's Boots (The Learning Company [TLC]),

and Dancing Bear (Koala Technologies) have been

popular largely because they allow the user to

make unique creations within the context of a

predefined activity. The task of creating new

games in lode Runner or Pinbali Construction Set

is, quite simply, the task of creating a computer

program. Construction sets are examples of

fourth generation programming languages, and

the fact that these programs are so popular in the

home market is quite heartening.

These programs are helping their users de

velop problem-solving strategies and other

higher-order thinking skills. Since they can (and

are) developing these skills at home, they should

probably also be able to develop them at school

as well. Unfortunately, some teachers can't see

past the game aspects of these programs, and

have thus banned them from the classroom. This

makes as much sense as banning humorous lit

erature from the English classroom. Teachers

should look for the deeper significance in the

newer computer games.

With this background in mind, I walked

through the massive computer exhibits at the

CES looking for some sign of educational soft

ware that would appeal to the entertainment and

cognitive skill levels of the teenage user. Not

surprisingly, I found the answer at the home of

Rocky's Boots—TLC. Long known for their sup

port of the young computer user, TLC decided to

create a product for the older child. The result of

their effort is Robot Odyssey I, an entertaining

adventure game that is also a sophisticated

programming language. As the first product in

TLC's "DigiWorld" series, it represents a signifi

cant contribution to open-ended educational soft

ware geared to the teenage (and older) market.

Players begin by falling into Robotropolis, a

futuristic underground city inhabited by robots.

The object is to escape this world and return to

civilization. This is accomplished by constructing

robots that help the players work their way up

ward through several layers of this underground
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city. Each layer has new obstacles and antago

nists that require robots with different skills to

help in the escape. As players get closer to the

top, the challenge becomes more difficult.

Complex Circuitry

What distinguishes Robot Odyssey I from other

multilevel adventure games is that the player

must construct robots that are programmed to

display certain behaviors needed to avoid or neu

tralize obstacles. The task of creating these robots

involves learning how to "wire" the robots to

perform certain tasks. A special environment

called the Innovation Lab lets the player work on

robot design. There are three robots at the play

er's disposal. Each robot resembles a spaceship

and has four thrusters to move it in four direc

tions. The robot also has a claw that can be used

to pick up things, and bumpers to tell when the

robot has bounced against a wall or other ob

stacle. By interconnecting the bumpers with the

appropriate thrusters, the player can create a ro

bot that solves simple mazes.

More elaborate programs can be created with

the aid of integrated circuit chips built from stan

dard logic elements (AND, OR, XOR, etc.). Once

an array of these elements has been inter

connected and brought to the desired pins on the

chip, the resultant circuit is burned into a final

chip that can be carried inside a robot to be con

nected with the rest of the circuitry. Amazingly,

a finished chip can be carried inside another

chip, and this recursive nesting can take place up

to 40 times. This allows the creation of quite

complex circuits.

Intelligent Robots

Each of the three robots becomes, in effect, a

fully programmed entity. All three robots can

carry out their tasks simultaneously. This is like

having a word processor, a spreadsheet program,

and a videogame running on your computer at

the same time. But one of the neatest aspects of

these robots is that they can send messages to

one another using their antennae. For example,

each robot could be programmed to look for fuel

crystals. As soon as one robot finds a crystal, it

can send a message to the other robots to stop

looking for fuel and to find the first robot in

stead. This type of programming in which

computational objects send messages to each

other is reminiscent of the sorts of things one ex

pects from Smalltalk, LISP, or Logo—not the sort

of thing one expects from a videogame.

To properly explore Robot Odyssey I would

take far more space than I have. Suffice it to say

that if teenagers have only 2 percent of the

educational software, this program shows that

they won't need much more. Q



IT'LL INTERFACE WITH YOUR
COMPUTER AND YOUR BUDGET
SWINTEC'S Compumate 2100 letter-quality copy printer

has built-in parallel and serial interfaces that make it com

patible with your computer,.. no matter whose computer

you use. What's more, its very modest price tag of $649

is no more than you'd pay for an inexpensive dot matrix

printer.

It adds instant letter-quality word processing to your com

puter capabilities. It handles correspondence... prints out

charts and financial projections... in fact, gives you a

sharp, clear hard copy of anything in the computer.

Microprocessor-controlled

Compumate has a logic-

seeking algorithm that skips

over white space to print up to

20 characters a second. The

100-character daisy wheel print

element is available in any one

of the 10 most wanted type

faces. More features: 10, 12

and 15 pitch selections and a

256-character buffer, plus LED

D Send me more information about the Compumate 2100

□ Have a dealer contact me for a demonstration.

□ Contact me about becoming a SWINTEC dealer.

NAME

COMPANYJPEALERSHIP

ADDRESS

displays tell you when your Compumate is at the ready.
The Compumate 2100 requires no special training to

operate. It has its own simple self-testing procedures and

is backed by the renowned SWINTEC network of dealer

service professionals.

Why pay more for a printer and get much less? Join the

switch to SWINTEC. At your dealer's now, or return the

coupon.

Dealers, too, are invited to contact us about carrying the

Compumate and the full

SWINTEC line of quality office

equipment including electronic

typewriters and calculators.

CITY STATE

TELEPHONE

swintec.
CORPORATION

23 Poplar Street

East Rutherford, New Jersey

201/935-0115 Outside New Jersey,

call toll-free 800/225-0867

4.3 C-8-a4



Questions Beginners Ask
TomR Halfhill. Staff Editor

Are you thinking about buying a computer for the

first time, but you don't know much about com-

puters? Or maybe you just purchased a computer

and are still a bit baffled. Each month in this col
umn, COMPUTE! will answer some questions often

asked by beginners.

QHow long does a floppy disk last? If I have

some disks that are more than a year old,

should I copy them onto new disks? How can

you tell if a disk is wearing out?

A The lifetime of a floppy disk largely depends

on how heavily it is used and how carefully

it is handled.

It's doubtful that you would actually wear

out a disk with normal home use. One well-

known manufacturer of floppy disks (3M-Scotch)

guarantees its products for 3.5 million passes per

track. 3M calculates that if you updated the disk

(rewrote every track) once every hour, it would

take more than 200 years to exceed 3.5 million

passes. Not many home computer owners would

use a disk that heavily. Some disk-intensive busi

ness programs which run 40 hours a week might

approach that many passes in much less time

than 200 years, in which case an alternative

should be considered—perhaps a hard disk or a

RAM disk. But the casual or moderate user has

little to worry about. At COMPUTE! we have some

disks that get fairly heavy use for storing word

processing files, and after two years they're still

going strong.

A floppy disk's lifetime can be drastically

shortened, however, if it isn't handled and stored

correctly. In careless hands a disk might not even

last ten minutes. Disks are particularly vulnerable

to magnetic fields from monitors and TV sets,

spilled drinks, cigarette ashes, extremes of heat

and cold, heavy weights, ballpoint pens used to

mark on labels, and even chemical fumes.

Unfortunately, the first clue which indicates

a disk is going bad probably will be a lost pro

gram or a lost file. One day you'll confidently

slip the disk into the drive and discover that a

certain file won't load. That's why you should al

ways keep at least one backup copy of important
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files on another disk or tape.

There is one clue you can watch for, though—

if you regularly clean your disk drive's read/

write head and notice one day that it's much

dirtier than usual, it could mean that the mag

netic coating on one of your disks is starting to

flake off. It could also mean that you bought

some poor quality disks.

QOn my Commodore 64, when using the

command PRINT 7T2, the computer will

come up with the answer 49.0000001. Is this a

bug in the computer?

A Not really. It's a rounding error caused by the

way the Commodore 64 calculates exponen

tiation. When you ask the computer to figure 72,

it doesn't actually multiply 7*7. Instead, it uses

logarithmic tables. Rather than engaging in a

long discussion of higher mathematics, let's just

say that these tables sometimes lead the com

puter to an answer which is slightly off. If

49.0000001 isn't accurate enough for your pur

poses, you can either PRINT 7*7 or PRINT

INT(7T2), which extracts theinteger from the
result.

The Commodore 64 isn't the only micro

computer which suffers from this problem by

any means. Certain math operations will result in

very small rounding errors on anything from an

Atari to an IBM PC. On an Atari with the BASIC

cartridge, for example, PRINT 2"2 (equivalent to

PRINT 2T2 on a Commodore) comes out to

3.99999996, while PRINT 2*2 yields the correct

4. The problem was fixed with the BASIC built
into the Atari 600XL and 800XL.

The quirk which leads to this kind of prob

lem is that computers perform all of their math

in binary. When floating-point (moving decimal

point) numbers are converted to binary and then

back to decimal, small errors can accumulate.

QI recently found several old 60-minute cas

sette tapes. Are the 60- and 30-minute

cassette tapes acceptable for program record

ing? Is there any command or program which

can be used to erase these tapes? They contain
music and talk.



ATARISOFT. All the hits your computer is missing.

It's showtime.

Time for ATARISOFT" to

show you six exciting, brand

new games that are destined

for stardom.

Games that can be played on

your Commodore 64, IBM

PC and Apple II. (Some titles

available on IBM PCjr, and

VIC 20*)

First, there's Gremlins1,

based on the charac-

; ters from the original

film presented by

Steven Spielberg.

Then there's Crystal

Castles'" where

Bentley Bear"journeys

through all sorts of

tantalizingly difficult

paths and ramps in his

endless quest for gems.

In Donkey Kong Jr.2 by

Nintendo; Junior tries to

rescue his father

against immense

odds. And speak

ing of Donkey

Kong, there's also

Mario Brothers- by

Nintendo; This time,

Mario and his brother

Luigi battle creatures on

four levels of floors, en

countering all sorts of

treacherous enemies.

In Track And Field1 you

can compete by yourself or

head-to-head with another

player. But each player must

beat qualifying times, heights

and distances before they can

compete in each of the gruel

ling six events.

Typo Attack is the much-

acclaimed,

fun-filled

program that

MARK) BROS.

DONKEY KONG JR.

TRACK& FIELD S5SS8S

CRYSTAL C

allows you to enjoy de

veloping your typing

skills at any level.

And still play

ing to the de

light of audiences^verywhere
are Pac-Man? Ms. Pac-Manf

Jungle Hunt? Battlezone?

Donkey Kong; by Nintendo;

Centipede'" and Pole

Position6.

So, if you've been searching

for ways to entertain your

Commodore, Apple or IBM,

treat it to one of the best

shows in town, one of the hits

from ATARISOFT.

And don't forget the

popcorn.

ATARISOFT products are manufactured

by Atari, Inc. for use wilh various computers

and video game consoles. ATARISOFT

products are not made, licensed or approved

by the manufacturers) of those computers

and video game consoles.

'Titles available on IBM PCjr, arc Ms.

Pac-Man. Centipede, Donkey Kong, Moon

Patrol7 and Typo Attack. Available on the

VIC 20 is Typo Attack.

I.® 1984 Warner Brothers. Inc.; 2.

Trademarks and © Nintendo. 1982. 1983; 3.

Trademark of Konami Industry Co., Ltd.,

© 1983 of Konami; 4. Trademarks of Bally

Mfg. Co. Subiicensed to Atari, Inc. by

Namco-America, Inc.; 5. Trademark and ©

ofTaito America Corporation 1982:6.

Engineered and designed by Namco

Ltd., manufactured under

license by Atari, Inc. Trade

mark and © Namco 1982; 7.

Trademark and © Williams

1982. manufactured under

license from Williams

Electronics. Inc.

ATARISOI

TYPO Ar

I

I

I



A Theoretically, longer tapes are thinner and

thus more susceptible to stretching and

print-through (signals leaking through the tape

and imprinting on adjacent layers of tape). But

we've never had any problems saving programs

on 30- or 60-minute cassettes. If they are good-

quality tapes, they should work as well as the

10- or 20-minute cassettes generally sold for data

recording. However, the longer tapes could be

slightly less convenient if you store many pro

grams on the same cassette. You'd have to wind

the tape further to locate the program you want

to load. But even this is a negligible problem if

you jot down the tape counter numbers.

It isn't really necessary to erase the old ma

terial on the tape before recording your pro

grams. The recorder's erase head will wipe it out

as you record. However, your letter indicates you

have an Atari 400 computer. The Atari Program

Recorder has a stereo read/write head because

the Atari can accommodate an audio track that

plays through the TV speaker. When you load

your program, you'll hear the old audio material

along with the bleeps of the data. By typing

POKE 65,0 before loading the tape, the bleeps

will be silenced and you'll hear the audio only.

However, if you do want to erase a tape

before using it, the best method is to use a bulk

tape eraser (available at electronic supply stores).

Another way is to insert the tape into an audio

cassette recorder, press the record button, and

disable the microphone by switching it off or

sticking a null plug into the microphone jack. If

the recorder has level controls, turn them all the

way down.

With an Atari Program Recorder, you can

erase tapes by pressing the record and play but

tons and typing POKE 54018,52. This switches

on the cassette motor from the computer. You

can turn off the motor by typing POKE 54018,60.

FLEXIBLE DISCS

WE WILL NOT BE UNDERSOLD!! Call Free

(800) 235-4137 for prices and information. Dealer
inquiries invited and C.O.D.'s accepted.

PACIFIC

EXCHANGES

100 Foothill Blvd.

San Luis Obispo. CA

934Dl.lnCal.call

(800) 592-5935 or

(805) 543-1037

"Finally, A Universal Graphics Interface!"
The ALL NEW "MICROGRAFIX" parallel interface by Micro World

Electronix Inc., is a complete switch selectable interface with lull

graphic capabilities for Ihe VfcHo™ and Commodore 64™. It's
ruly the most universal ol Interfaces with the capacity to prim ihe

Commodore' graphics set, since i! is switch selectable for virtually

all Centronics compatible parallel printers including Daisy wheBi

COMMODORE OWNERS:

1) Fully intelligent Interface that plugs into the Standard Com
modore0 printer socket.

2) Complete graphics capability that will allow popular matrix

printers lo fully pass the Commodore' Printer test (including
Inverse text,tabbing, cursor up/down, etc.).

3) Works with virtually all software, since it provides emula

tion of the Standard Commodore1 Printer.

4) Optional user installed 4K buffer to speed up graphics and

text printing.

5) Complete built-in status and self-test report.

6} Switch Selectable Commodore5 graphics mode lor most
popular printers (Epson, Star Micronics, C. Itoh, Prowriter,

Okidata, Selkosha, NEC, Riteman, Banana. BMC,
Panasonic, Mannesman Talley and others) plus a Univer

sal Switch mode for letter quality printers.

7) Complete with emulate mode, transparent mode, total text

mode, ASCII conversion modes that will insure virtually total
compatibility with popular Software.

No more HOM changes or extra shelf space taken up. The

Micragrafix Interface is easier to slock since one interface will
support virtually all printers.

Order From:

Micro-
DISTRIBUTING, INC.

1342B Route 23

Butler, New Jersey 07405

(201) 838-9027

' ™ Trademarks of Commodore Business Machines, Inc.
'Call for details on our super $50.00 trade-in offer.



THE BEGINNER'S PAGE
Robert Alonso, Assistant Editor

ROM And RAM

Every group has its lingo. When you first start to

get used to computers, there are a few words to

learn, a bit of computerese. Two of the simplest,

yet most misunderstood, of these terms are ROM

(Read Only Memory) and RAM (Random Access

Memory).

Absent-Minded Computer

Read only memory is called that way because it

is a kind of memory in each computer which can

only be read. No matter how many times you

try, you may never write in ROM. Computers

come equipped with ROM because they need to

have instructions that tell them how to perform

certain functions such as adding or subtracting or

even how to send things to disk drives or printers.

The ROM memory stores these vital instructions

in chips that can't be erased by writing to them

or by turning off the computer. Without ROM

your computer would be useful only as a door

stop. Just imagine turning your computer off and

having it forget how to work the next time you

turned it on.

BASIC is usually a set of machine language

routines stored in several ROM chips in each

computer. Another set of important ROM

routines are the input and output routines. These

routines instruct your computer on how to

communicate with external devices such as disk

drives, cassette recorders, and printers. ROMs ob

viously contain important routines that are

needed for doing any kind of work with your

computer.

Extra ROM
Another useful and popular form of ROM is the

game cartridge. Yes, those small black boxes that

provide you with so many hours of fun are just

preprogrammed read only memories. These

ROMs in cartridge form are perhaps the fastest

way to load a program into your computer. The

reason they are so fast is that usually there is no

loading taking place. You plug in the cartridge,

and it immediately becomes a part of the com

puter. The computer has immediate access to the

programs and data stored on the cartridge.

RAM memory, although not as intrinsically

important to the computer as ROM, serves im

portant functions in the computer. It is the area

of memory where user programs are typed in

and run. RAM is also used by all the commercial

software that comes on disk or cassette. The

routines that are located in ROM often have to

rely on pointers in RAM to function correctly.

Without RAM memory, the computer might not

have a screen display/ and it would have no such

thing as a keyboard buffer to hold extra keypresses.

Graphics would not be available either.

Empty Boxes
All memory in the computer can be described as

a series of boxes that can hold something. Let's

say that you have 1024 different boxes in which

to put things. You could choose to place objects

in these boxes sequentially from box 0 on up to

box 1023, or you could just decide to place ob

jects into boxes in any haphazard way that you

yourself could understand. RAM memory is just

like a series of empty boxes that allow you to

place numbers into them. The only restriction

that these boxes impose on you is that you must

never place a number over 256 into any one box.

If you have a section of memory that has 1024

spaces, you can claim to have IK of RAM mem

ory. The difference between RAM and ROM

when compared to boxes is that ROM memory is

like a series of boxes that already have objects in

them. Even more important, the boxes can't be

emptied or altered by the user. The user can only

look into the box to see what's in it. ROM could

thus be compared to glass boxes. You can see in

but can't remove anything without breaking

something.

Any programs that run in RAM memory can

September 1984 COMPUTE 33



SHOW LEX
YOUR LONGESTWORD

AND WIN!
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ENTER THE EXCITING
HAYDEN NATIONAL

WORD CHALLENGE™ CONTEST.

IF YOU'VE GOTA WINNING

WAY WITH WORDS, THIS
IS YOUR GAME.

Word Challenge. The mind-

boggling game in which you com

pete head to head against LEX, the

mighty Wizard of Words.

SeLect the size of your playing

square, pick from 26 skill levels.

set a time limit, and choose from

5 scoring methods. Then see how

you stack up against the Wizard

and his 90,000 word lexicon. It's

a race against the clock.

You and LEX compete to form

words by connecting randomly

generated letters. Words are legal

if their letters touch in sequence

on any side or corner. The more

words you find, the better your

chances of beating LEX.

When your time's up, LEX

displays the words you found

and the words he found.

You score points for every

word you made that he

didn't. Word Challenge

keeps the score.

Word Challenge is

based on Proximity lin

guistic technology. It

operates on Apple™ II +.

He, lie, IBM PC." PCjr.™

and popular compatibles.

Available soon for Macintosh1v

and Commodore 64?'

Play Word Challenge alone or

with a group. See if your family or

friends together are wordy enough

to bring LEX to his knees.

TOWIN OURCONTEST,

GIVE US THE GOOD WORD.

It's easy to play. First buy Word

Challenge. Then follow the rules

as described on the official Entry

Form available only inside specially

marked Word Challenge packages.

Fill in the letters on the official

contest grid to construct the long

est possible word. Show your word

to LEX. If he has it in his vocab

ulary, send it in.

First prize for the long

est word is $ 10.000 cash.

Second prize is $3,000

cash.

e top 200 finish

ers will receive

Word Challenge

. polo shirts.

e one of the first

5,000 to buyWord Chal

lenge and enter the con

test, and we'll send you

a free Word Challenge

T-shirt.

Enter now. The contest expires

October 31, 1984. Purchase of

Word Challenge is required. Con

test void where prohibited.

JOIN OURWORD

ASSOCIATION.

THE RIGHT WORD

COULD BE WORTH $10,000.

To purchase your copy of Word

Challenge, see your local software

dealer, or contact Hayden Software,

600 Suffolk Street, Lowell, MA

01854, or phone toll-free

800-343-1218.

Word Challenge is a registered trademark ot Hayden
Software Company. Inc.

Apple and Macintosh are registered trademarks of

Apple Computer Inc. IBM PC and PCjr., are
registered trademarks ol International Business Machines.

Inc. Commodore 64 is a registered trademark oi
Commodore Business Machines.

HAYDEN.

AMERICA'S FIRST FAMILY

OF SOFTWARE.



be modified. For example, if you wrote a pro

gram in BASIC and then decided that you

wanted to modify something in it, you could

easily do so. One peculiarity of BASIC programs

is that the RAM in which they are located must

be continuous. If there were a gap of any sort,

like a missing box, the program would not work

properly.

Screen RAM

Perhaps one of the most interesting sections of

RAM memory is the screen. It is one of the few

RAM locations that are shared by both the cen

tral processing unit and the video chip in all

computers. What this means is that there is a

section of RAM—let's say a 1024 box section—

that both the computer's main processing chip

and the chip that produces the colorful TV image

can look at. The reason it is shared is that you

must be able to change the screen either by

POKEing values into the screen RAM or by

PRINTing values onto it. For you to be able to

do this, the central processing unit must have ac

cess to it. The video chip needs to have access to

the RAM because it needs to know what to dis

play on the TV set. The video chip essentially

scans screen RAM and evaluates what is stored

there. Once it knows what is in the screen mem

ory, it can reproduce an image of it on your TV.

One useful feature that many home computers

come equipped with is that more RAM and ROM

can usually be added by just plugging a cartridge

into the side or back of the computer. In some

computers you have to plug the RAM into the

inside expansion areas, but this is usually an easy

procedure. The reason expandability is such a de

sirable feature is that it enables the user to pro

gram or use larger programs with more functions

and commands and that it facilitates the use of

alternate computer languages or BASIC

enhancements.

Memory Limitations
There is one limitation to the use of both RAM

and ROM. Each microprocessor, the brain chip of

each computer, can access only a predetermined

amount of memory at any one time. For example,

the popular 6502 processor found in the Apple,

Atari, and Commodore computers can directly

access only 64K of memory. The 8088 micro

processor found in the IBM PC and PCjr can ac

cess a little over one million bytes. There are

other limitations that manufacturers either im

pose on their machines or are forced to adhere

to. For example, Microsoft BASIC will only ac

cept a program up to 64K long. An example of a

self-imposed limitation is that IBM restricted the

memory limits of the PCjr to 128K. €

'ommodor

DISK COMMAN
•I. 1541 DISK DRIVE BACKUP

YOU'VE BEEN WAITING FO

VEN BACKUP PROTECTED

GET THE BEST!
1. Written In FjsI Machine

Language

2. System Configuration:

Supports 1-4 Drives

Hardware or Software

Drive Number Selection

3: Use Simple DOS Commands

From Program For Fomutiinfv

Copying, Renaming

Scratching Files,' Displaying

Directory, Etc

4. Backup Program

Supports I or 2 Drive Backup

MODES:

BAM - Copy Allocated Sectors

Total - Copy All Sectors

Protected-Copy All Sectors

Including Bad Sectors

(Allows Backup Of Many

"Heavily Protected" Disks)

5. Disk Monitor

DispUys Track & Sector in

Hex and ASCII Simultaneously

Read/Write/Modify Individual

Blocks w/Screen Editor

Dtilrr t DaRibuio

lnquuin Invilcd $45."
TOLL FREE ORDER LINE

Florida: 1-BO0-282-146B x2

Md&b;richd[g<? and Vsd. CO

jnd
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f SUPER FORTH 64 J
TOTAL CONTROL OVER YOUR COMMODORE 64 '

USING ONLY WORDS

MAKING PROGRAMMING FAST, FUN AND EASY!

MORE THAN JUST A LANGUAGE...

A complele, fully.integrated piogrum development lyilem

Horns Uw. Fait Gomel, Gfophict. Doto Acquisition. Busmen

Real Time Proteii Control. Communication). Robotics. Sdenfific, Artificial Intelligence

A Powerful Superjel of MVPFOHTH/ FORTH 79 * E«l. for the beginner or professional

20 10 400 * latter ihon Bo tic

1/4 x trre progrommma lime

Easy full control of oU sound, hi r«.

graphics color, sprile, plotting Jine &

circfe

Conrrolloble 5PUT-5CftEEN D-splay

Include* Interactive interpreter i compiler

Forth virtual memory

Full cvno. Screen Editor

□nmbutton without licencing

FORTH equivalent Kernol Routines

Conditional Macro Aijcmb'tr

Meeti oil Forth 79 standard!*

Source screens prodded

Compatible with I lie boot "Storting Forth"

by Leo Brodie

Accen to all I/O pom RSZ32. IEEE.

including memory & interrupt!

ROMABLE code generotoi

5PBffE-EDtTOR

3ll C-64 periphe :luding 4040

Single disk drive bockup utility

Disk 4 Cosiette boied. Dnk included

Full disk usoge —680 Sectors

Supports oil Commodore rile tvpei and

Forth Virtual disk

Acce« to 20K BAM underneath ROM

Vectored kerna I words

TRACE tocifity

DECOMPILER facility

Full Siring Handling

ASCII error messoges

FLOATING POINT MATH SIN'COS & SORT

itionol user defined Command)Ci

Tutorial nplei proiided,

MUSIC-EDITOR

INTERRUPT routines provide easy 11

of hardware timers, alarms and de

USER Support

SUPER FORTH 64",™*

5

c

■ 5UPEHFORTH6J ■

LOGO US"
c

PASCAL

BASIC

FORTRAN

ASSEMBLER

Power o' Langj-iqts Consimcls

SUPER FORTH 64* .OmP,i«y,«,,

1 1 "71 ih

A5UPERIOR PRODUCT Call-
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$96 PARSEC RESEARCH
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The Educational Software

Explosion
Kathy Yakal, Editorial Assistant

Even if you didn't buy your home

computer as an educational tool,

you've probably learned a lot from

your interaction with it. Games,

home productivity packages, and

other computer programs can

teach, but recently there's been a

proliferation of dedicated educa

tional software. Software develop

ers and publishers are vying for

top positions in educational soft

ware, potentially a billion-dollar

business.

Experts have said that it was

pretty easy to predict who the

first 6 percent of computer

owners would be, says Marilyn

Rosenblum, vice president for

product development at CBS

Software. They're the same

people who have expensive hi-fi

systems and Sony Walkmans,

people who like new

technology.

"The important issue for us

and for the future of this indus

try is who the next 6 percent

will be," she says. "The thing

that's going to determine that is

how truly useful we can make

computers."

Software publishing firms

have been scrambling over the

last few years to figure out how

they can influence the next 6

percent to buy. The bets right

now are on education. "There's

been a tremendous proliferation

of manufacturers into the educa

tional software market," says

Jordan Levy, vice president of

marketing at Software Distribu

tion Services.

Levy and many others in

the industry who attended last

summer's Consumer Electronics

Show are overwhelmed by the

number of publishers who have

either entered the market or

added educational software to

their already existing line. Fu

ture Computing predicts that

consumers and schools will pur

chase 6,787,000 units of educa

tional software this year.

Bringing School Home
"I think you can trace the recent

popularity of educational soft

ware to penetration of the home

computer," says Richard

Khaleel, president of Scholastic,

Inc.'s Software Group. Game

software was popular initially,

he says, due to the popularity of

the VCS. "And with the pene

tration of the personal computer

into the business market, we

saw the explosion of business

software."

Further, home computer

sales took off partly because

children were using them in

schools. "The use of computers

in schools is probably one of the

main reasons for the popularity

of home computers," says

Khaleel. Market analysts at the

Minnesota Educational Comput

ing Consortium (MECC) agree.

And as more school districts

make computer literacy an im

portant part of the daily curricu

lum, children are exposed in

ever-increasing numbers.

Not Just A Shooting Star

In the rush to find uses for this

newly installed base of home

computers, a lot of potential

applications and inappropriate

game ideas have come and

gone. With them have gone a

lot of software companies. But

the concept of education is no

fad. "Everyone latched onto

education because education

doesn't change that much," says

Marilyn Rosenblum. "The need

to teach children to read and

write well will always exist."

Marilyn Rosenblum, vice president

for product development at CBS

Software.
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Today's
most innovative
educational software
began here
60 years ago.
At Scholastic, we have something
no other educational software

company has: 60 years' experience
making learning fun for kids.

We began in the schoolrooms of
the 20's with the first national
news magazine written especially

for young people, The Scholastic.
Since then, out' one magazine has
grown into 37, and we've become

the largest educational publisher
of books and magazines in the
English-speaking world.

Now we've put everything we've

learned from five generations

of school children into the most
innovative family of educational
software available today. Scholastic
Wizware™

Our experience makes Wizware
different from all other educa

tional software. It turns learning
subjects like geography, writing

and spelling into exciting adven

tures for your children. And be
cause every Wizware game is

interactive, kids become deeply
involved in what they're learning.

What's more, our experience
has taught us the importance of
teaching things most other educa
tional software leaves out. Like
teamwork, imagination, critical
thinking and problem solving.

You'll find them all in Wizware.

But by far the most important

result of our experience is that
your children will thoroughly enjoy
learning with Wizware.

There are nowWizware programs
for teaching everything from crea
tive writing to computer program

ming. Here are a few of the ways
we bring learning into the Com

puter Age.

Spelldiwi™

It's the most ingenious way ever
devised for teaching spelling and

improving reading skills. Deep

beneath the sea lie giant words
covered by a strange seaweed
called lettermoss. Kids must face
ferocious sharks and pesky flipper-

nippers to remove the lettermoss
and decipher the words.

Agent U.SA™

Agent U.S.A. turns geography into

an exciting race to save the nation
from the ruthless Rizzbomb. Along
with learning geography, children

hone their problem-solving and
reasoning abilities.

Story Tree?"
Story Tree can bring out the Mark

Twain in every child. Budding

authors create their own mystery

and adventure stories. A remark
able feature lets them weave alter

nate choices into every turn of the

plot, and challenges their imagina
tions to the maximum.

Bannercatch™

Based on the classic game of

Capture-the-Flag, this is the most
sophisticated and fun strategy

game for kids available today. Not
only do players learn how to devise
complex strategies, they also learn
how to work together to solve

difficult problems.

Scholastic Wizware. Our experi

ence makes all the difference.

Look for Wizware at your local
computer store. Or contact Scho

lastic Inc., 730 Broadway, New
York, NY 10003,212-505-3000.

^Scholastic
Software

The most trusted name in learning.

tti-rrhped by George Brurkrtt. ■ Agent L'.S.A. andBamiercatrh tiitiilable in AUiri, Cimwuidorc, Apple and IBMversions.

• SpeUdmravailabU in Atari. Commodore and Apple version*. ■ Story Tree (mutablefor Apple.



Having worked in educa

tional publishing for a number

of years before coming to CBS,

Rosenblum's perspective of this

"explosion" is different. In educa

tional book publishing, it wasn't

so much an explosion as an

ongoing event. Educational pub

lishers began to add microcom

puter software to their existing

lines of books and audiovisual

materials.

"What we're seeing here is

that a lot of the stuff that's been

used in the schools is perfectly

appropriate for the home," she

says. "A lot of the explosion is

just recognizing a new market."

Pulling Away From The

Pack

Jordan Levy thinks that many

software companies sang a swan

song at last summer's Consumer

Electronics Show. "There will

be a lot of people who won't be

at the next CES," he says. "A

lot of people are going to fall

by the wayside, mostly

entertainment."

The same thing is bound to

happen with educational soft

ware over the next few years,

say software publishers. But in

1989, consumers will buy about

five times as much educational

software as they're buying this

year, says Future Computing.

They predict that 35,072,000

units will be sold in that year.

Whose name is going to be

on those packages? Those com

panies that have experience

working with children, says

Scholastic's Richard Khaleel.

"People who have experience

knowing how people learn have

the best chance of creating soft

ware that is not really state of

the art, but state of the mind,"

he says. "No new software pub

lisher that does not have a con

sumer franchise in another

market has been able to spend

the kind of money yet to be

able to establish a basis for con

sumer trust."

"It's very important for
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people who know children, who

have traditionally been selling

educational materials to chil

dren, to get into the business,"

says Weekly Reader Software

Manager Fritz Luecke. "You're

going to find fewer unknowns

entering the market," he says.

Though parents may feel

comforted by familiar names,

market analysts at MECC pre

dict that the competitive situa

tion in the educational software

market will eliminate those

without educational strength

and technical skill, as well as

adequate marketing ability.

"The next 18 months will hold

some very hard lessons for

those publishers who think the

educational buyer is an easy

sell," says MECC's Ron Barnes.

No Fun

In all of the brouhaha over

which educational software pub

lishers will emerge as leaders,

there's a basic problem that

everyone's trying to solve: Who

deems a program educational?

How do you decide when the

educational benefits balance the

enjoyment?

The argument seems to fo

cus on just how much emphasis

there should be on the enter

tainment aspects of an educa

tional program, if any. There

aren't any real rules yet, though

educators try to quantify and set

standards, and software design

ers and publishers try to de

velop formats that they hope

will please parents, teachers,

and students.

Those formats vary tremen

dously. "My belief is that edu

cational software should

manifest itself in some kind of

discernible change in behavior,

like grades," says Thomas

Garsh, president of American

Educational Computer, Inc.

"You don't get through high

school by being a good games

player or having superior cogni

tive skills. You get through high

school by having good grades.

And you do not get accepted

Thomas Garsh, president of American

Educational Computer, Inc.

into college with superior kinds

of thinking skills. You get into

college by passing the SAT and

having good high school grades.

"So what we've done is al

most totally related our software

to curriculum, by grade and

subject," he says. "We've given

up a few whistles and bangs,

which may initially be a disad

vantage because it doesn't look

as flashy, but the subject is

there. I'm not defending that.

I'm just saying that is reality.

That's our position. In this rush

to the market, I don't see many

companies taking that position."

Pupils Of Pac-Man?
Software developer Tom Snyder

says it's too early to judge, that

it's dangerous to impose restric

tions or define too concretely

right now. "Even Pac-Man

would be educational if you

could freeze the action," he says.

"If you freeze Pac-Man or

any other game, a couple of

things happen," he says. "You

get to use your head instead of

just knee-jerk reactions. You

start verbalizing to yourself

what the alternatives are and

formalizing them a bit instead

of having them remain in sort of

an intuitive, physical reaction.

"Beyond that, it really

opens the experience up to more
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Software developer Tom Snyder.

than one person. If you slow it

down, everyone gathers around

and you get five people talking

to each other about what a de

cent strategy might be, and in

troducing the whole social

element into it. That kind of in

teraction multiplies the learning

instantly."

Keeping The Scales

Steady
Somewhere between those two

opposing viewpoints lie hun

dreds of software styles, with

varying degrees of entertain

ment and learning. MECC

Deputy Executive Director Ron

Barnes contends that the learn

ing objective of any piece of

software should come first, with

the game aspects then designed

to increase the child's motiva

tion to learn. Often, he says,

educational software is devel

oped the other way around.

DLM Teaching Resources

publishes software which is de

signed to supplement curricu

lum as first priority. But, they

say, what makes their software

sell to both schools and homes

is that it does not ignore the ele

ment of fun. "I think that what

software producers are looking

for is a correct combination of

ingredients to combine into their

instructional courses, to keep

the interest and focus," says Jim

Hafer, product evaluation super

visor for MicroD.

"There seems to be a bit of

a gray line there," he says.

"Some have a theory that seems

to be working, and that is to

make education fun. But there's

only so much that can be learned

from a simple game as opposed

to an in-depth program."

Richard Khaleel believes

that we will see more segmenta

tion between software that

makes learning fun and soft

ware that is just drill and prac

tice. "It all depends on the age,"

he says. "In grade school,

homework is fun. It's only when

things outside of school get

more important that schoolwork

competes with other interests.

There's always room for both."

Pinning Down The Beast
In the meantime, educators and

parents puzzle over how to de

cide. Not just on what kind of

software or computer, but some

thing more basic: whether or

not the microcomputer can be

used effectively as a teaching

tool.

And they can be fooled,

says Tom Snyder. "There is an

erroneous promise, an implica

tion that you're going to be able

to do quantifiable things with it,

testing how the education is,"

he says. "Therefore, it's excited

educators and educational con

sultants who say finally, we can

start pinning down this educa

tional beast in general." ®

To receive

additional

information

from advertisers

in this issue,

use the handy

reader service cards

in the back

of the magazine.



KSffeyy Commodore andAtari?

The Party Quiz Game

niouim disk arm

ALSO FOR THE

ATARI

let's Partyl

PQ. The Party Quiz Game" includes the following features:

• A TRIVIA PLAYER'S GAME —not a

computer game that plays trivia.

• No keyboard input —all players

responses are generated

from the unique Quick

Response" controllers.

General Edition I has over 2700 questions

for the Commodore 64 and over 1400

questions for the Atari.

• Competition or team play.

• Random questions.

• Lightning bonus rounds.
Special Introductory Offer

Additional Modules from the P.Q. Question Library include:

Entertainment I General Edition III

General Edition II

Sport Edition I

Education Edition I
$199 each

To Order Call Toll Free

800-558-0003
For Wl Orders 414-351-2007

VISA

'Computrftblllty.
P.O. Box 17882 Milwaukee, Wl 53217

TM

Atari and Commodore- are registered trademarks of Atari. Inc. and Commodore Business Machines respectively. Dealer inquiries invited.



The Latest In Learning:

New Trends
In Educational Computing

■

The House That Jill Built lets youngsters design, build, and animate a variety of

houses. Developed by Joyce Hakansson Associates for CBS Software.

Selby Bateman, Features Editor

Construction sets, interactivity, networking—these are some of the trends in

the quickly evolving educational software market. A swarm of new companies

have entered the competition, and a variety of different educational

approaches are being tried.

Few subjects will generate arguments faster in the microcomputer

industry than what makes good educational software.

Interest in computer-based learning programs has never been

greater, nor the debate over future directions more vocal. Parents and

teachers are requesting more and better packages. Computer companies

are courting software firms that specialize in educational products.
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All, with advanced color graphics.
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And greater numbers of

educators are getting involved

in the production and distribu

tion of these programs.

Increased competition in

this growing field is creating

several important trends that

will directly affect both the

quality and the kind of future

computer learning programs.

Challenging The

Technology
Even staunch supporters admit

that educational computer pro

grams generally have a long

way to go to reach their poten

tial, but the software is evolving

rapidly.

There's now "some clarity

about what educational software

is," says Marilyn Rosenblum,

vice president of product devel

opment for CBS Software, a

company that produces several

lines of educational programs

with such developers as Joyce

Hakansson Associates and the

CTW Software Group from

Children's Television Workshop.

"I also think the technology

is being challenged much more

than it was a year ago. Things

that would have been accept

able then are no longer accept

able," she says.

"We're getting away from a

lot of drill and practice," adds

Marge Kosel, director of micro

computer courseware for Sun

burst Communications, a

company that produces educa

tional software. "Designwise,

drill and practice is the easiest

[to produce]. Now, there are a

lot more simulations and

problem-solving. The technical

quality of software has really

improved."

Design Your Own

Robots
Greater emphasis is being

placed on the amount of inter

action that occurs between the

student and the computer in

several of the newer educational

packages. And a higher level of

sophistication has been built

as COMPUTEI September 1984

into other programs, as some

software developers reach for an

older, teen-oriented educational

market.

Take, for example, The

Learning Company's new Robot

Odyssey I (Apple II family,

$49.95). Inspired by the com

pany's earlier, Rocky's Boots, the

new package is both a game

and an educational tool. It's one

of a growing number of prod

ucts called construction sets, or

builders—a programming style

made popular by Bill Budge's

Pinball Construction Set.

Programs written in this

style are highly interactive and

allow the player to control

In Robot Odyssey I, players must

build robots to escape from Robo-

tropolis, a futuristic underground city

inhabited by robots. Marketed by The

Learning Company, Robot Odyssey I

is the first program in their new

DigiWorld series, -which is aimed at

the teenage market.

many aspects of the game envi

ronment. In Robot Odyssey I, for

instance, the player actually de

signs robots and builds com

puter chips, which are later used

to help the player escape from a

futuristic robot-run city,

Robotropolis. The program fea

tures built-in tutorials to teach

the basics of digital logic and an

Innovation Lab in which players

design and test chips and robots.

Atari's Futuremakers

And Milestone
New programs from Atari, Inc.,

also reflect the trend toward

greater sophistication. The com

pany's Milestone Series from

Atari Learning Systems and its

Futuremakers simulation pro

grams are quite interactive and

feature a hands-on approach to

learning. The AtariLab science

packages, part of the Milestone

Series, let youngsters simulate

more than 100 different experi

ments using the computer and a

laboratory kit.

Socrates On A Chip
The freedom to move almost

anywhere within an educational

program is an important aspect

of the Arrakis Advantage, a

family of educational software

marketed by Prentice-Hall for

Apple, Atari, Commodore, and

IBM PC and PCjr computers.

Directed at students in

grades 7 through 12, the Arrakis

Advantage series is based on

the Socrates Learning Environ

ment—a dialectical teaching

technique borrowed from the

Greek philosopher, notes

Charles de Martigny, managing

director of Arrakis Systems.

"Where other programs op

erate in only one direction, Soc

rates [the system] can move in

any direction the user wishes,"

he says. "Students can interrupt,

ask questions, test themselves,

review and explore other sub

jects and, in effect, talk directly

to Socrates as naturally as they

would converse with a teacher."

Learning Is Parallel, Not

Serial
Students need that kind of flex

ibility since learning is not

strictly linear, with one event

following another in a predict

able chain. Instead, information

arrives in a parallel fashion,

with information coming from a

variety of complementary

sources, points out Emiliano De

Laurentiis, director of advanced

research and development for

Arrakis.

"People should start look

ing for software that's more

intelligent; software that allows
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you to interact on a normal

level, to type in a sentence, to

ask questions," he says. "The

technology exists now. There's

no reason why it shouldn't be

implemented."

The Arrakis Advantage

series, available this fall, will

initially include home programs

that complement school curricula

in algebra, geometry, biology,

chemistry, physics, and

statistics.

The Hakansson Touch

Another proponent of the con

struction set approach is Joyce

Hakansson, whose independent

software development firm has

already produced 19 "playful

educational" packages for CBS

Software, Simon & Schuster,

Spinnaker Software, and Milton

Bradley.

"We like to build explor

atory worlds for children to

investigate—worlds full of

sparkling graphics and music

and a good measure of giggles,"

she says. "I want every aspect

of a program, even the most

subtle, to serve an educational

purpose. If a child builds words,

then building words should be a

powerful tool to make some

thing happen so that the reward

is inherent in the activity. We

feel a program should validate

and support a child's natural

intuition and enthusiasm for

discovery."

Among the newer programs

developed by Joyce Hakansson

Associates is The House That Jill

Built (CBS Software), available

now on disk for the Commo

dore 64 and this fall for the

Apple II family.

Build It Your Way
Created for children five years

of age and older, the program

lets the player design and build

a house from the ground up.

Youngsters furnish, decorate,

and animate the environments

simply and easily, but the pro

gram also can be used by older

children and even adults in
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more complex ways.

Working from electronic

blueprints, you choose one of a

variety of four-story houses to

build. Doors, windows, and

stairways must be placed

throughout the house. Exterior

styles must be selected (Vic

torian, modern, or colonial).

And once the outside of the

house is complete, you then de

sign, decorate, and furnish the

interior. Tips on design and

notes on architecture are in

cluded in the manual.

As the installed base of

computers has increased, some

software producers who previ

ously concentrated their atten

tions on a school-based market

Youngsters count as many crops as

they can before the sun sets in DLM's

Number Farm.

are coming into the home with

programs to supplement their

curricular packages.

It's "Arcademic"
DLM Teaching Resources of Al

len, Texas, currently offers hun

dreds of educational materials

for schools. DLM has made the

transition into the home soft

ware market as well with its

Arcademic Skill Builders series

in math, language arts, and

other areas.

Educational software com

panies with strength both in the

school and in the home will

have the best chance of sur

vival, says DLM's Karen

McGraw, project editor for

microcomputer software and a

former teacher. DLM empha

sizes content in its packages,

she adds, but with a presenta

tion that is also fun for the user

and with programs that fully

use the capabilities of the

computer.

"But we don't want a prod

uct just because it is an innova

tive use of technology, if it's not

married to educational validity.

We don't build software and

then make it fit the child."

Sunup, Sundown
In one of DLM's preschool edu

cational games, for example, a

timer is included to let the child

know how much time is left in

the program. Rather than using

a clock, which might have no

relevance to a four-year-old

who can't yet tell time, the pro

gram employs a day-to-night

cycle to accomplish the same

thing.

At the start of the game,

the sun comes up. As the game

progresses, the sun crosses the

sky and then starts to come

down as the game draws to a

close. When the sun sets and

night comes onto the screen, the

game is over.

"We use real-world things

that are important to a child,

that a child can understand,"

says McGraw. "Unless you

really know about education,

unless you really understand the

mind of a child, you would

never think of it." Drawing on

its experiences as a curriculum-

based, educational-software pro

ducer, American Educational

Computer (AEC) is also among

those school-oriented software

companies which have entered

the home market.

"Tested And Tried"
An educational program in the

home can be much more effec

tive if it's first been shown to be

successful in the schools, argues

AEC president, Thomas B.

Garsh. "It's been tested and

tried and is based on sound

educational pedagogy," he says.



ONIYNM GIVESYOU TOTAL
COMPUTER SYSTEM TRAINING

Your hands-on Iraining
takes you Inside your

TRS-80 Model 4

computer to install

integrated circuits and

enlarge memory to 64K.

Built-in monitor

displays up to 80

characters far easy

word processing

and spread sheet

programs.

'**,,,

""*„

More practical experience as you

install double-density floppy

disk drive. Software includes

TRSDOS*. DOSPLUS*. machine

language monitor, and two game

programs.

Electronics comes to

lite on your NRI

Discovery His

9 x 9 dot matrix

printer completes
your computer

system
Professionals1/? digit
multimeter with Action

Audio Cassette to talk you

through operation and use

Model 4 Technical

Reference Manual

enriches your training

Bite-size lesions

build knowledge

and understanding

step by step.

COMPUTER • MONITOR • DISC DRIVE
• PRINTER • AND SOFTWARE...

It's alf included with NRI at-home

training in Microcomputers and

Microprocessors. And only with
NRI training.

If you really want to learn how to work

on computers, you have to learn how to

work on computer systems. Only NRI

includes a complete system with your

training.. .total training that gives you

hands-on experience with computers,

peripherals, and software.

Get Inside the Famous TRS-80

Model 4 Computer

You'll work with one of the most

popular computers ever designed. Learn

programming techniques for trouble

shooting .. .go inside to expand its RAM

from 16Kto a powerful 64K... even install

a double density floppy disc drive.

You'll become familiar with computer

languages...run software that demon

strates computer operation... even become

proficient at modifying programs to fit your

business or family computing needs.

Add High Performance Peripheral
Printer

Only NRI gives you total system

training with the flexible Gemini 10X printer

as part of your hands-on learning. Working

with it, you'll get practical experience in

adding peripherals, learn maintenance and

servicing operations. And you'll use it for

hard copies of important programs,
business records, and word processing.

Understanding Built On Experience

You start with the basics, rapidly build

on the

fundamentals

of electronics

with bite-size

lessons to master

advanced concepts like digital logic,

microprocessors, and computer

memories.

You'll use the exclusive NRI Discovery

Lab® to see what makes transistors tick,
build and test working electronic circuits

that duplicate key computer circuitry, con

struct digital logic circuits that demon

strate computer performance. And, you'll

probe into the very heart of your computer

using the Discovery Lab and professional

digital multimeter included in your train

ing program.

Do It at Home In Your

Spare Time

NRI trains you in your own

home at your convenience. You

learn at your own pace, backed at all

times by your own NRI instructor and
the entire NRI staff of educators and

engineers. They're always ready to answer
questions and help you over the rough spots

to keep you moving toward your goal.

Free Catalog Tells Much More...
Send Today

See all the interactive training equip

ment you get in this state-of-the-art course

in today's technology. Look over the lesson

outlines and descriptions of the exciting
experiments you'll perform. And look at

other high-tech career fields like Robotics,
TV/Video/ Audio Servicing and Data

Communications.

Mail the coupon today to see how NRI
can give you the skills and confidence you

need to start a good-paying career as a

microcomputer technician.

McGraw-Hill Continuing Education Center

3939 Wisconsin Avenue, N.W., Washington, DC 20016

We'll give you tomorrow.

CHECK ONE FREE CATALOG ONLY

D Computer Electronics with Microcomputers
n Data Communications
D Robotics & Industrial Controls

H Color TV, Audio, and Video System Servicing
H Electronics Design Technology
□ Digital Electronics

M
All Career courses

approved under Gl bill.

□ Check for details

TI

□ Communications Electronics
• Mobile • Aircraft • Marine

□ CB & Cellular Radio

□ Industrial Electronics
□ Basic Electronics
□ Small Engine Servicing

□ Appliance Servicing
D Automotive Servicing
□ Air Conditioning, Heating,

Refrigeration, & Solar Technology

□ Building Construction

NamelPlaasePrinl)

I Clty/State/2lp Accredited by the National Home Study Council 198-094 IAccredited by the National Home Study Council

TRS-80 Is a Irademark of Ihe Radio Shack division of Tandy Corp.



"We know that if a parent buys

it for a fifth-grade student and

he or she gets better grades,

then the parent comes back,

says it worked, and buys it for

the sixth-grade child."

The movement of software

from the school to the home is

accelerating. Control Data Cor

poration, developers of the

widely used Plato system of

educational software, now has

more than 12,000 hours of

courses that include everything

from instruction in basic skills

and computer literacy to educa

tional games and advanced cal

culus. And the company is in

the process of converting many

of its packages for use on per

sonal computers like the Apple

II family, Atari, IBM, and Texas

Instruments.

The More The Merrier

A related trend over the last

year or so is the entry of large

corporations, especially estab

lished educational publishers,

into the home software field.

Companies like Random House,

Prentice-Hall (Arrakis Systems),

SFN Companies (Mindscape),

Xerox (Weekly Reader Soft

ware), Scholastic, Simon &

Schuster, and Fisher-Price are

bringing their talent, marketing

muscle, and reputations into the

computer learning field.

"And that's very good,"

says Fritz Luecke, manager of

computer software for Weekly

Reader Software. "Most of them

bring something to the business

that other traditional software

companies might not bring, and

that is a different kind of mar

keting expertise.

"They also bring, in many

cases, a new way of packaging,

a new way of adding things to a

program to make it a total pro

gram, which is what we feel we

have done with our products,"

he adds.

What Children And

Parents Want

Giving children items with
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Choosing The Best

Educational Software

Sefby Bateman, Features Editor

Sharon Darling, Research Assistant

Of the thousands of educational software programs available,

which ones are worth your time and money? Here's a short les

son from the experts.

"One recommendation I always make to parents—one that

not enough people are making—is that you should really be

gin to look for educational software for your three- or four-

year old child," says William Bowman, chairman of Spinnaker

Software.

"That's the time to begin thinking about buying a home

computer and getting educational software. It's going to be

easier for you to find things that are generally applicable to

the learning skill areas of young children than it will be to

find the more specific software for older kids," he adds.

Getting Involved
Spinnaker's educational software lines include the new

Fisher-Price Learning Software for children from three to

twelve years of age, as well as such best-selling programs as

Kindercomp, Alphabet Zoo, In Search of the Most Amazing

Thing, and Kids On Keys.

"The next real criterion is that the software's got to be

fun," says Bowman. "If it's not fun to use, kids won't use it

no matter what their ages are—and that's where an awful lot

of educational software falls down. The next thing for a par

ent to do is to consider how much he or she is going to be

involved with the child. A little involvement is always re

quired. But some software, like Spinnaker's, really expects

the parent to be more involved," he adds. "The software is a

little bit deeper, it's a little more advanced in terms of what

you can do with it."

Trying It On For Size
Getting educators and software developers to agree on a set

of specific guidelines would be almost impossible, given the

many conflicting views which abound in the computer-based

learning field. But there are a few fundamental pieces of ad

vice for anyone buying educational software. The following

tips from educators, software houses, and leading indepen

dent program developers may be of help as you wade through

the flood of educational software packages:

• Shop at a software store that allows you to run some

programs prior to purchase, or that lets you buy packages

on approval. Such stores may not be easy to find right now,

but retailers are discovering that an increasing number of

customers are demanding more than just the promises on the

outside of a package to buy an educational software product.
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which they are familiar—books,

stickers, posters—in addition to

the software package makes it

easier for the youngsters to re

late to the product, Luecke says.

While numerous educational

software companies are expand

ing their operations from school

orientation to include the home

market, the growth is very much

a two-way street. Other compa

nies, which have previously

sold software strictly to the

home, are approaching schools

with their products. And the

success which some microcom

puter hardware manufacturers—

especially Apple Computer—

have had in donating products

to school systems, is now spur

ring more software companies

to try similar tactics.

Using the slogan, "Be a

hero, software your school,"

Scarborough Systems of

Tarrytown, New York, is em

barking on a major school-

donation project this fall.

Those who purchase Scar

borough educational programs

between September 15 and De

cember 15 will find a coupon in

each package enabling them to

donate a piece of educational

software to the school and

teacher of their choice. The do

nated program does not have to

be the same one purchased.

The purchaser sends the

coupon and $3.50 for postage

and handling to Scarborough.

The company will then donate

the software to the school. A

gift card telling the name of the

donor and the name of the

dealer where the software was

purchased will be included in

the donation.

"We think it's a unique pro

gram, and it may provide up to

$4 million in the value of com

puter software—that's 125,000

programs/' says Sanford K.

Bain, vice president of market

ing for Scarborough Systems.

The company has computer

software for four machines—the

Apple II family, Commodore 64,

IBM PC/XT/jr, and the Atari
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"Buying blind" is the way Dr. Sam Barkliss, chief exec

utive officer of Computerose, Inc., an educational software

firm, describes the predicament most parents and some

teachers find themselves in when purchasing educational

packages. They should be offered the opportunity to test the

educational value of software before a purchase.

But What Does It Really Do?
• Determine what age and learning levels the software

is designed for. Once that is established, find out exactly

what the program intends to teach, says Leigh Mosley, an

educational consultant at Peachtree Software. "A parent

should ask, 'Is my son or daughter going to learn from it?'"

Some companies are better than others at telling you

who the target audience is, what level of learning is required,

and what the goals of the packages are. Always keep in mind

the software user—the child's age, learning level, interests,

and dislikes.

• Be aware that the nature of "educational content" is

often difficult to assess—and usually the subject of much

debate among educators and software houses. Many

educators and software producers believe that specific learn

ing objectives are crucial in producing good computer-based

educational products. Others stress the validity of programs

which invite youngsters to explore and "play" in a less struc

tured learning environment.

The General And The Specific
For example, software that stimulates a student's creativity

might be more useful than a program that deals with a spe

cific learning problem in school, notes Kent Kehrberg, direc

tor of software for the Minnesota Educational Computing

Consortium.

"It may be difficult for a parent to match up a very spe

cific program with a problem a child is having in, say,

algebra/' he says. "In a case like that, it's very difficult for

someone besides the teacher to pinpoint [the problem]."

• Read published reviews and other articles about

software packages and the goals of various software com

panies. The more knowledgeable you are about manufac

turers and their products, the easier your task when picking

out new software.

Tutorials, Simulations, And Drill-And-Practice
For example, when shopping for software, parents should

know the three basic types of educational programs—tutorials,

drill-and-practice, and simulations, notes Sherwin A. Steffin,

vice president for research and development at Eduware Ser

vices, Inc.

"Tutorials help you attain a new skill or understanding,"

he says. "They generally ask the question, 'How to?' With

drill-and-practice, you already know how, but want to know

better, so you need repetitive exercises." Simulations can of

fer examples of the way things work in just about any field.

• Consider how much replay value, or depth, a prod

uct has. Will the child use the package a few times and tire

of it, or is there enough variety and challenge to offer a stim

ulating environment?
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family.

"Obviously, we're doing it

because we think it reflects a fa

vorable image for the com

pany," Bain says. "We strongly

believe the validity for these

programs has to come from the

schools. And our donation pro

gram allows schools to sample

software without great expense

on their part."

To Network Or Not To

Network?

One school-based trend that dis

turbs DLM President Andrew

W. Bingham is the tendency for

schools to network their com

puters, which Bingham says can

work against innovative use of

the computers.

"It almost scares me, be

cause I think the evolution may

ultimately lead us to miss the

revolutionary potential of soft

ware," he says. "When there are

just two or three computers in a

school, teachers will use them

flexibly and individually.

"When the school gets

more computers, they bring

them all together into one room,

because it's easier to control,

easier to administer. Then they

want a networking system,"

says Bingham. "What you get is

students being marched to the

computer for their 20 minutes of

instruction and marched back to

their seats."

Bingham urges parents and

teachers to explore innovative

uses of the computer rather than

trying to emphasize convenience

of management.

No matter what the area of

computer-based educational

programs, software companies

and educators all agree that the

field is still in its infancy in

many ways. And expectations

for the future are bright. "I

think we're going to see an ex

plosion in the next couple of

years," says Sam Barkliss, chair

man of Computerose, Inc., an

educational software company.

"I think we're going to see some

astonishing things."
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As William Bowman puts it, "Does the software provide

multiple paths to creativity, and does it accept multiple paces

from different children?"

The Price Tag For Learning
• Price and future availability of software from the

same company can be important factors. Depending on the

needs of the student and the goals of a company's software

line, you may wish to purchase an entire series of com

plementary programs over time. How much this will cost you

and its effects on the student's learning goals then become

very important.

"A lot of people out there are getting too great a price

for what they're selling, and for what the market will sup

port," says George Esbensen, national sales coordinator for

MicroEd, a Minnesota-based company which produces edu

cational software. "A lot of what's being passed off as educa

tional software is not."

• Take your child to the store when selecting software.

This can be especially helpful—and save you later dis

appointments—if the child can actually see the program

working in the store. If that's not possible, at least you can

get a better idea of some of the likes and dislikes of the

youngster for whom you're purchasing the program.

Sophistication, Power, And Interaction
• How flexible is the software program? Are there

built-in options which allow a variety of challenges and

motivational changes as the user works with the program?

As computers become more powerful and software becomes

more sophisticated, the level of interactivity between user

and program is increasing dramatically. The best educational

software takes advantage of that power and sophistication.

• Is the software both easy to use and error-free?

Educational programs which freeze up or frustrate a user can

immediately discourage users, especially younger children. Be

aware of both potential problems as you evaluate software

you see or that you've purchased.

Fritz Luecke, manager of computer software for Weekly

Reader Software, suggests that you determine how easy and

helpful the program guide booklet is that comes with the

package. Many parents, teachers, and students want to be

able to insert a program into the computer and use it without

having to use a guide, particularly if that guide is confusing

or incomplete.

NEA Teacher Certified
Finally, you might want to look at the NEA catalog of educa

tional software. With the proliferation of educational software

packages, the job of separating the good from the mediocre

gets tougher every day. For more than a year now, the

National Education Association (NEA) has been trying to

give some guidance in this area. Approximately 50 NEA

reviewers have been testing educational programs submitted

by software authors and publishers. Those which meet the

NEA's stiff requirements are given an "NEA Teacher Certi

fied" stamp of approval, and are included in a catalog of ap

proved software. ©
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The Tester
Joseph Kaftan

Multiple-choice tests have been statidard for years.

Now anyone who wants to create a multiple-choice

test on his home computer can easily do so. Tests
can be devised to teach youngsters anything from

history to sports trivia, just fill in the DATA state
ments with the questions and answers and the pro

gram will do the rest. Versions that work on the

Commodore 64, VIC-20, PETs, Apples, Radio Shack

Color Computer, Coleco Adam, IBMs and TI-99/4A

are included.

One of the most frequently cited reasons for

purchasing a personal computer is its great

potential as an educational tool. The home com

puter is widely used to teach children to spell or

perform simple arithmetic calculations and to

drill adults on anything from foreign languages

to organic chemistry. A well-designed instruc

tional program can produce spectacular results in

improving a student's command of a subject. A

poorly designed program, on the other hand, will

frustrate, rather than teach.

Computers, for better or worse, cannot yet

think. If the programmer tells the computer that

Washington is the capital of the United States,

the program will be less than kind to the hapless

user who responds that Washington, D.C., is the

capital. If the programmer tells the computer that

avoir means "to have," pity the French student

who answers "to possess." These are, of course,

soluble problems, but they illustrate one weak

ness in computerized instruction. No matter how

well designed the program, there will always exist

a correct answer to some question that the pro

gram will not recognize. You can instruct a pro

gram to accept Washington, Washington, D.C.,

and Washington, DC, as the answer to the cap

ital question, but how do you cover all of the

synonyms of a word like fantastic in a foreign

language translation program?

No Ambiguity

There is one kind of testing that a computer

handles exceptionally well, because it is not re

quired to reason: multiple-choice. It takes little
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effort to insure that the answers to a multiple-

choice test are free of ambiguity, which is why

all of the standardized testing in our schools

tends to be multiple-choice. These tests, more

over, require less effort on the part of the user

than answer-oriented tests, and can be used to

gether with the more rigorous answer-oriented

tests to form a very effective instructional

package.

Remembering To Answer
Designing an effective program for a multiple-

choice test is no easy matter, however. A simple

and commonly used algorithm selects a question

from DATA statements at random and then

reads four or five different answers from the

DATA statement, together with a code that

identifies the correct answer.

There are several deficiencies to this solu

tion. For one, it consumes tremendous amounts

of memory, as it gobbles up bytes both for the

correct answer and for the dummy answers that

have no use other than to serve as the incorrect

choices. In addition, the program user is always

presented with the same set of choices, and in

the same order, for each question. The user may

well get into the habit of remembering that the

answer to a question is C without learning the

answer itself.

A more elegant solution should present truly

random choices for each question. The user

should rarely, if ever, encounter the same choices

for a given question. The program, moreover,

will be more compact because every answer in its

DATA statements will be a correct answer to

some question. With this method, the program

will select a question from a DATA statement at

random, will read the answer to that question

from the same DATA statement, and then read

four more answers at random to present as false

choices. This method insures that the same an

swer is not presented as two separate choices

(since random selection could cause that result)

and arranges the order of the answers at random.

The U.S. capital may be C on one run of the test,
but A or B or D on another.
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gamer. The Fulda Gap is chosen as the

focal point of the Russian attack in this

grand-tactical wargame. 559.95.

All games are on 48K disk except for 50 MISSION

CRUSH (40K disk).

ATARI- is a registered trademark of Atari, Inc.

COMPUTER AMBUSH" is a gut-wrenching

simulation of man-to-man combat in the

middle of a half-ruined French town during

World War II. You play a squad sergeant

(U.S. or German) in command of nine other

infantrymen. Each man has a name, indi

vidual combat skills, even a personal back

ground! The fighting is so fast, so real and

intense, you'll experience the sweat and

death of war! S59.95.

COMPUTER BASEBALL". Voted "1982 BEST

COMPUTER SPORTS GAME" by Electronic

Games Magazine, Computer Baseball" lets

you manage any NL or A! team of past and

present. All the options of a real manager

are at your disposal. You can even make

up your own imaginary teams! $39.95.

50 MISSION CRUSH". As the pilot of a

World War II B-17 bomber in this role-

playing game, can you survive 50 danger

ous but exciting raids over France and

Germany to earn the crushed cap of a

true veteran? Find out as you travel back

to 1942 as part of the 8th Air Force Bomb

er Group. $39.95.

GALACTIC ADVENTURES ; a science-fiction

role-playing, tactical combat, adventure

game, will transport you literally out of

this world — to a spaceport of a strange

planet. You must acquire combat exper

ience and advanced skills before you can

fly off to different worlds in search of

treasures and to do battle against alien

monsters. You can even create your very

own adventures. $59.95.

Look for these games at your local com

puter/software or game store today!

STRATEGIC SIMULATIONS INC

If there are no convenient stores near you, VISA & M/C holders can order Stierlin Road, Bldg. A-200, Mountain View, CA 94043. Please include $2.00 for
direct by calling 800-227-1617, ext 335 toll free. (800-772-3545, ext. 335 in shipping & handling. CCalifomia resident, add 6.5% sales tax.) All SSI games

California.) To order by mail, send your check to: Strategic Simulations tnc, 883 cany a 14-day "satisfaction or your money back" guarantee.

FORALL SSI GAMES, WRITE FORYOUR FREE COPY OF OUR COLOR CATALOG.
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COMPUTE'S Second

Book of Comm

64 Games

Sixteen outstanding ga

from detailed simulatio

fast-paced machine la,

guage arcade games,

for president In "Campa

Manager." defend yours

against sharks and acid rain

in "The Frantic Fisherman," or

defend a world in "Astro-

PANIC!" Photograph the t

Ness monster, battle In an

arena, or establish trade

routes to India. The best

games from COMPUW a\

COMPUTEf's Gazette, and

some appearing here for the

first time anywhere. Articles

show you how to design a

videogame and explain the

intricacies of writing your own

text adventure.

$12.95
ISBN 0-942386-64-7

CCVVO0O1E

COMPUTERS

Beginner's Guide To

Commodore 64

Sound

Clear descriptions and nu

merous examples show how

to program sound and music

on the 64. Welt-tcnown Com

modore author John Hellborn

teaches both beginning and

advanced programmers the

Ins and outs of the SiD chip,

explaining how to create sim

ple sounds, how to utilize the

computer's advanced sound

features, and even how to

combine sound and graphics

In an arcade-style game.

Also included are two sound

editors, which make compos

ing easy, and dozens of sam

ple sound effecls you can

type In and hear.

$12.95
ISBN 0-942386-54-X

COMPUTF's

Machine

Language

Routines
for the

Commodore
64

COMPUTE'S Machine

Language Rouiir-

For The Commc

64

Sometimes BASIC Is just not

last enough, or versatile

enough, for programming on

the Commodore 64. Machine

language (ML) is. But creating

ML routines can be difficult for

the beginning or Intermediate

programmer. This collection

offers ready-to-use ML

routines that can be easily in

serted into BASIC programs,

as well as stand-alone

routines that make the 64

even more powerful. Valu

able programming aids such

as one-key commands, auto

matic line numbering, and

program searches are here.

Routines useful in games and

graphic design are also In

cluded. There are even com

plete machine language

programs to help in the cre

ation of custom characters

and sprites.

$14.95
ISBN 0-942386-48-5

COMPUTED Guae ro

TI-99/4A

Sound
and

Graphics

COMPUTED Guide to

Tl Sound & Graphics

Using dozens of examples

and clear, nontechnical

explanations, COMPUTEt's

Guide to Tl Sound and Graph

ics Introduces you to the

tremendous sound and

graphics capabilities of your

Tl home computer. This book

includes exciting arcade-

style games, challenging

educational programs, a ver

satile sprite editor and many

more useful ready-to-type-ln

■ programs. Whether you're a

beginning Tl user or an

experienced programmer,

this Is a book you"ll refer to

again and again.

$12.95
ISBN 0-942386-46-9



COMPUTERS

Book of V\G

There's an exciting ml

chases, challenges, an

ziers In this collection of

games tor the VIC. It I

many of the most po(

games from recent issu<

COMPUTE and COMPUWs

Gazette, as well as several

that have never before been

published. Whether yoe ■"

to explore misty dungr

take on hostile aliens,

stimulating brain-tease

even learn how to creu~

games of your own, COM-

""'El's Second Book of""

mes is for you.

$12.95
ISBN 0-942386-57-4

COMPUTERS

IBMPQ&PCjr

COMPUTE'S PC &

PCjr Games For Kids

A complete library of educa

tional games ready to type In

and run on the PC and Pjr for

children from preschool to

high school. "Notecrafter"

matches wits against the

computer's perfect pitch. "Di

amond Miner" explores a

subterranean maze In search

of treasure. "Movers and

Shakers" tests knowledge of

historical figures. There are

also 26 other games which

- ~ch chiidren skills from

fling to world geography.

ate a quiz on any subject,

or make It even easier to use

the computer with the two

utility programs included.

$14.95

ISBN 0-942386-49-3

COMPUTES

Commodore

Collection:

Volume I

28 Original Programs

fnodore For The VIC And
'Coiectton The Commodore Cotl
- ■:?. .r:V-;" an anthology of 28 pi

unpublished programs

VIC-20 and Commodore

continues the COMPUTE

dition of practical pro<
In easy-to-use form. ln<

exciting games, stimuli

educational programs, .

able utilities, and useful

applications to make your

Commodore computer an

exciting part of every day.

$12.95
ISBN 0-942386-55-8

COMPUTE'S mum
Extended BASIC

Home Applications

TI-99/4A

PUTEI's Guide To

Extended BASIC

Home Applications

On The TI-99/4A

Tl owners who want to put

their computers to work will

appreciate the many useful

programs: sorting routine,

checkbook adder, data man

ager, spreadsheet program,

electronic card file, appoint

ment calendar, and more.

The home applications are

supplemented by a clearly

written introductory chapter

that explains the many fea

tures of Tl Extended BASIC.

$1X95
ISBN 0-942386-41-8

.b order your copy, call toll-free 1-800-334-0868 or write:

COMPUTE! Books, P.O. Box 5406,Greensboro, NC 27403



Segregated Data
Even this method, however, has a potential pit

fall, and the solution discussed here resolves it.

Let's take a U.S. history test as an example. The

answers to such a test may be George Wash

ington, or Philadelphia, or 1776. Obviously, it

would be quite absurd to present Philadelphia or

1776 as possible answers to a question calling for

the name of the first president. The solution to

this problem is to segregate the DATA state

ments containing the questions and answers into

different areas of the program and to select an

swers to each question only from a valid area.

For example, DATA statements between 1000

and 1999 could contain questions concerning

names of persons; DATA statements between

2000 and 2999 could contain questions concern

ing places; and so forth. The program chooses an

area at random and then stays in that area to

present the incorrect answers. If the answer to

the question selected is George Washington, the

four incorrect answers will always be names of
persons.

This solution has an added advantage. It al

lows for the inclusion of diverse subjects on a

single test, with the testing either confined to a

subject chosen by the user or mixed at random

by the computer. This program is intended

primarily for single-subject tests that require the

segregation of answers by types, as in the U.S.

history example above.

How It Works

The program relies on two arrays—Q, which

stores the number of questions in each category,

and T, which selects the answers at random. The

variable N is used to store the group of questions

and answers to be called. The question and an

swer are selected by the computer at line 300.

Since answer groups are stored in DATA state

ments beginning with 1001, 2001, and so forth,

the program adds that number to a random num

ber from 1 to the number of questions for the

appropriate group, as indicated in the Q array.

For example, if the question and answer are to

come from group 1, for which questions and an

swers are stored in lines 1001 through 1011, the

program looks to the variable Q(l) to ascertain

the range of random numbers to generate.

Once a question and answer have been read,

the program uses the same random number for

mula to look up the incorrect answers. It stores

the random numbers (data line numbers) in a T

array (line 330) and makes sure that none of the

numbers in that array is equal to the line number

of the correct answer or to the number of an

other element in the array (line 335). At line 340,

the program chooses where to place the correct

answer, which can be any choice from one to
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five, and then proceeds to place all of the choices

on the monitor or television screen. Once an an

swer is entered, the program indicates whether

or not it was correct. In the case of a correct an

swer, the program waits for two seconds (lines

400 and 410) and then constructs a new screen.

If the answer entered is incorrect, the program

waits for the RETURN key to be pressed before

moving on to the next screen.

Screening Keys
One other matter is the little subroutine begin

ning at line 800. The entire subroutine could be

replaced with a single INPUT statement. The

advantage of the subroutine is that it screens out

unwanted keys (in this case, anything but a

number) and maintains the integrity of the screen

display. In addition, the subroutine does not at

tach a question mark to a prompt, allowing you

to insert it where it is appropriate and omit it

where it is not. Study the DATA statements

beginning at line 1001 and you can see the

flexibility afforded by the subroutine.

This program is obviously meant to be

modified. When modifying it for your own use,

pay special attention to the Q array. The array

should be DIMensioned to the number of answer
categories in the program. The same number

should be placed in the variable SUBJ. The ele

ments of the Q array should be equated to one

more than the number of questions in the appro

priate category. Finally, the questions and an

swers should be placed on the same DATA

statement, and the DATA statements should be

arranged in increments of one beginning with a

line number of N*1000 + l, N being the number

of the group. Make sure that neither the ques

tions nor the answers contain any commas, since

the BASIC interpreter will take the commas to

indicate the end of a string.

Program 1: The Tester, Atari Version

Refer to the "Automatic Proofreader" article before typing this

program in.

?H 10 REM THE TESTER

DK 20 REM MULTIPLE-CHOICE TEST MAKER

BL 40 REM THIS PROGRAM WILL GENERATE

OJ 50 REM MULTIPLE-CHOICE TESTS FOR

ONE

IB 60 REM OR MORE SUBJECTS

CI 100 POKE 710,7S:POKE 712,7B:P0KE

709,4:POKE 752,IsREM SET SCRE

EN COLORS, TURN CURSOR OFF

HJ 110 OPEN #1,4,0, "K: "

JF 120 DIM TITLE*<38> ,QUES* (38) , ANS*

(30),TEMP*(30),NUM*(3),BL*(30

),0(4),T(3)

DJ 130 TITLE*=" ":TITLE*(38)=TITLE*:

TITLE*(2)=TITLE*:QUES*=TITLE*

:ANS*=TITLE*(1,30):TEMP*=ANS*

:BL*=ANS*



SPRITE GENERA-TORI
<XXXXXXXXXXXXXXXXXXXXXX|

xxxxxxxxxxxxxxxxxxxxxxxj

DATA-
255,255,255

128.0.1

128,0.1

128.0,1

128.24,1

128,24.1

128,24.1

128,60.1

128,GO,1

128,126.1

128,126.1

128.255,1

133,60.161

134,60.97

142.24.113

142,24,113

132.0.33

132,0.33

128.0,1

128.0,1

255,255.255

CodePro-64 (e> 1981, SMA

Overview
□ — Using CodePrD-64

1 — CBM-64 Keyboard Review

BASIC Tutorial

2 — Introduction to BASIC

3 —BASIC Commands

4 — BASIC Statements -

5 — BASIC Functions X.

Graphics 8 Music ^1
6 - Keyboard GRAPHICS

7 — Introduction to SPRITES

a — SPRITE Generator

/*9 — SPRITE Demonstrator
_/ A — Introduction to MUSIC

jr B — MUSIC Generate!
/ t — MUSIC Demonstrator.

:^lSstt

K — Keyword Inquiry

R — Run Sample Programs

10 FOR 1 = 10 TO 20

STEP 2

20 J = 2*1
30 NEXT I

CURRENT VALUES

I6^ROW-21 COL 24 DATA^X RETURN Relresh

I1-Maln 13-Cunenl I5-Ne«l CLEAR HOME

F1 = MAIN F3=CURRENT F5=NEXT

MUSIC GENERATOR

NOTE NUMBER.. MAX NOTE .

F2-PLAV « SHOW MUSIC F4-PLAY ONLY

F1-MAIN F3-CURRENT FS-NEXT
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Simply Incredible. IncrediblySimple.
CodePro-64 ForYourCommodore.
Instructional Software ThatWill AmazeYou

With WhatYou Learn*
CodePro-64 Is the easywayto leam.

CodePro64 astonishes you with how much

you can learn. And howeasy learninscanbe.

With CodePro-64, you'll leam to write your own

programs. You'll develop advanced
programming skills with graphics, sprites and

music. And best of all, you'll learn visually.
CodePro-64 Is a complete package.

First and foremost, it's a comprehensive BASIC
language tutorial. With it, you learn by seeing as
well as by doing. You watch variables change

value. You see statement branching occur. You
can even see Tor-Next" statements executed.
There's graphics instruction, too.

CodePro-64 also has a SPRITE Demonstrator
and Generator. With it, you'll master the concepts

and techniques of graphics programming with
sprites. And you'll be able to create and save
your own sprites for use in your programs.

And we don't forget the music.
You! I use the MUSIC Demonstrator and

Generatorto leam how to get the musical effect

you want. Exactly. And in seconds. You'l! use it to
compose simple tunes on the screen and then

save the tune toa diskette file.
Discover howgood CodcPro-64 really is.
We ship CodePrc-64 as a package of 16

integrated programs, distributed on two
diskettes, and containing sample programs fa
unlimited use. It is supported bya 140-page
manual and is packaged in an attractive three-
ring binder.

CodePro-64. Incredible. And simple.

HOW TO ORDER
Send personal check, moneyorder or

MasterCard/VISAcredit card information. Please

add $3.00 for shipping and handling per order;

foreign orders mustadd $15.00 per unit (except

Canada). US funds only Sorry, but no COD's. NC

residents add 4Ks% sales tax. Corporate quantity
discounts available. Dealer inquiries invited.

And for faster service on credit card orders
call Toll Free 1-800-762-7874. In North Carolina call

919-787-7703.

SYSTEMS MANAGEMENTASSOCIATES

3700 Computer Drive, Dept. CPC
Raleigh, North Carolina 27609

CodeR"o-64 is a trademark of Systems ManasementAssociates. ©SMA 1984

-Our Guarantee. Use CodePro-64 for 10 days. If you are not completely satisfied return it to us (undamased) for afull refund.



OL 140 Q(1) = 11:D(2)=11:Q(3) = 11:Q<4) =

11:REM INSERT HERE ONE LESS T

HAN NUMBER OF QUESTIONS FOR E

ACH CATEGORY

DJ 200 ? "CCLEARX4 SPACES]-PLEASE CH

OOSE ONE SUBJECT:"

K205 SUBJ=4:REM SUBJ IS NUMBER OF

SUBJECTS IN TEST

PK210 ? sRESTORE 900-.FOR 1 = 1 TO SUB

J:READ TITLE*:? I;"> ";TITLE$

:NEXT Is?

FP 220 GOSUB S00:IF NKl OR Nl>4 THE

N POSITION C,R:60T0 220

Wi 230 N = N1:? :? "HOW MANY QUESTIONS

NB 24 0 GOSUB 800:IF NKl THEN POSITI

ON C.R:GQTO 240

HJ 250 TOTAL=N1 : RESTORE 900:FOR 1 = 1

TO N:READ TITLE*:NEXT I :T I TLE

*(LEN(TITLE*)+1>=" TEST"

Kl 300 SCORE =0:FOR COUNT=1 TO TOTAL:

? "CCLEAR}":POKE S5.(40-LEN(T

ITLE*> >/2:? TITLE*:?

ANS=N»1000+1+INT(RND <0)*Q<N>)

:RESTORE ANS:READ QUES*:? QUE

S*:? :READ ANS*

FOR 1=0 TO 3

T(I)=N*1000+1+INT(RND(0)*Q<N)

):IF T(I)=ANS THEN 330

FOR J=0 TO 3:IF I<>J AND T(I)

=T(J) THEN POP :GDTO 330

NEXT J:NEXT I:J=1+INT<RND<0)*

5):A=0:FOR 1=1 TO 5:? I;"> ";

IF IOJ THEN RESTORE T(A):REA

D QUESt.READ TEMP*;? TEMP*:A=

A+1:GOTO 370

? ANS*

NEXT I:?

GOSUB S00:IF

N POSITION C

IF N1OJ THEN 430

SCQRE=SCORE+1:? :POKE 8

"GOOD ! "s POKE 20,0

IF PEEK(20)<90 THEN 410

GOTO 460

? :? "SORRY, THE ANSWER IS ";

:IF LEN<ANS*>>1S THEN ?

7 ANS*:? :? "iS SPACESJPRESS

1:1^^11:1! TO CONTINUE"

POKE 764,255:GET #1,A:IF AOI

55 THEN 450

NEXT COUNT

? "{CLEAR}":POKE 85, <40-LEN<T

ITLE*)>/2:? TITLE*:?

CK510 ? "OUT OF ";TOTAL;" QUESTIONS

, YOU ANSWERED":? SCORE;" COR

RECTLY. YOUR SCORE IS ";

? INT<(SCORE/TOTAL)*100 +0.5);

11 7. . "

? :? "HMHEH FOR ANOTHER TEST

, t TO END"

POKE 764,255:GET #1,A;IF AOI

55 AND AO42 THEN 540

IF A=155 THEN 200

? " tCLEARJ" : END

C = PEEK (85) : R= PEEK (84)

POSITION C,R:? BL*:TRAP 805:Y

=1:S=0:NUM*=""

KH810 POSITION C+Y-1,R:? "tT>";:POK

E 764,255:GET # 1 ,A:POSITI ON C

+Y-1,R:IF AO126 THEN 825

AI

lili

?i

AK

ND

JL

GO

DE

DH

6F

GJ

PK

II

PD

BC

El

310

320

330

335

340

350

360

370

380

390

400

410

420

430

440

450

460

500

NKl OR Nl

RiGOTO 380

5 THE

18: ?

HH

m

OK

AD

KM

KG

NB

520

530

540

550

560

800

805

Microsoft And TI-99/4A

Version Notes

Jeff Hamdam, Editorial Programmer

The Microsoft version of "The Tester" (Pro

gram 2) runs on the Commodore 64, the

VIC-20, all PETs, the Apple II + , He, and

He, the Radio Shack Color Computer, the

Coleco Adam, and the IBM PC and PCjr. If

you have a VIC without memory expansion,

remove all REMs and spaces when typing in

the program. With an IBM PC or PCjr, make

the following minor changes:

Add line 100:

100 RANDOMIZER)

Change line 220 to:

220 PRINT:PRINT "YOUR CHOICE:";

Add line 225:

225 Z$ = INKEY$:RD = RND:N= VAL(Z$):IF

Z$="" OR (N<I AND N>4) THEN 225 ELSE

PRINT N

Last, in Program 2, line 930 contains a

statement to clear the screen. Replace this

with the appropriate statement for your

computer. For instance, on the Apple, line

930 would read:

930 HOME:RETURN

The TI-99/4A version of The Tester

(Program 3) will run in either Console or

Extended BASIC.

APB15

Gfl 820

(11825

DO 8 30

DO 835

NO 840

EJ 900

KH 1000

HK 1001

BK 1002

EL 1003

GL 1004

FH 1005

FK 1006

DL 1007

IH 1008

IF Y>1 THEN Y = Y-1:

=NUM*(1,Y)

GOTO 810

IF A=155 THEN ? "

NUM* (Y, Y) =CHR* <A>

NUM*

":GOTO 840

IF Y=l THEN

? CHR*(A);:Y=Y+1: GOTO 810

POKE ADR(NUM*),S:N1=VAL(NUM*>

:RETURN

DATA HISTORICAL F I GURES . WORLD

CITIES,NEWSMAKERS,COMPUTERS

REM HISTORICAL FIGURES

DATA THE FIRST PRES I DENT , GEO

RGE WASHINGTON

DATA FIRST CHIEF JUSTICE, JOH

N JAY

DATA WHO INVENTED COTTON GIN

? ELI WHITNEY

DATA PRESIDENT OF THE CONFED

ERACY,JEFFERSON DAVIS

DATA WHO DEBATED LINCOLN?,ST

EPHEN DOUGLAS

DATA FAMOUS ABOLITIONIST, FRE

DERICK DOUGLASS

DATA BRITISH NAV I GATOR . FRANC

IS DRAKE

DATA THE THIRD PRES I DENT, THO

MAS JEFFERSON
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NF

Jd

PD

HP

IN

IP

EC

NH

OH

KC

CF

AH

HG

KH

CF

KH

KE

OD

ID

Nfi

EB

m

EB

JA

HE

HI

FL

HE

m

CN

CI

PI

PH

6F

flfl

DO

KB

1009

1010

101 1

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

201 1

3000

300 1

300 2

3003

3004

3005

3006

3007

3008

3009

3010

301 1

4 00 0

4 00 1

41302

4003

4004

4 00 5

4006

4007

4 00S

40(39

4010

DATA HE PRESIDED OVER THE NE

W DEAL,FRANKLIN DELAND RDDSE

VELT

DATA WHO WAS ASSASSINATED IN

DALLAS?.JOHN F. KENNEDY

DATA RAILROAD MAGNATE.CORNEL

ILJS VANDERBILT

REM WORLD CAPITALS

DATA WHAT IS THE CAPITAL OF

JAPAN?,TOKYO

DATA WHERE IS TRAFALGAR SOUA

RE?,LONDON

DATA WHERE IS THE WESTERN WA

LL?,JERUSALEM

DATA WHERE IS THE COLISEUM"?,

ROME

DATA WHERE IS RED SQUARE?,MO

SCOW

DATA WHERE IS THE TAJ MAHAL?

, AGRA

DATA WHAT IS THE CAPITAL OF

AFGHANISTAN?,KABUL

DATA THE PARTHENON IS IN THI

S CITY,ATHENS

DATA CITY LEASED BY ENGLAND

FROM CHINA,HONG KONG

DATA WHERE IS THE LINCOLN ME

MORIAL?,WASHINGTON

DATA THIS CITY IS FAMOUS FOR

ITS CANALS,VENICE

REM NEWSMAKERS

DATA PRESIDENT OF FRANCE,MIT

TERAND

DATA FORMER SECRETARY OF STA

TE UNDER REAGAN,HAIG

DATA SOVIET FOREIGN MINISTER

,GROMYKO

DATA GERMAN CHANCELLOR,KOHL

DATA SECRETARY OF TREASURY^R

EGAN

DATA CHAIRMAN OF SOVIET CGMM

UNIST PARTY,CHERNENKO

DATA CANADIAN PRIME MINISTER

,TRUDEAU

DATA JAPANESE PRIME MINISTER

,NAKASONE

DATA SECRETARY OF STATE.SHUL

TZ

DATA MAYOR OF NEW YORK,KOCH

DATA BRITISH PRIME MINISTER,

THATCHER

REM COMPUTERS

DATA THE BRAIN OF THE COMPUT

ER IS CALLED,CENTRAL PROCESS

ING UNIT

DATA THE FASTEST WAY TO PROC

ESS DATA,MACHINE LANGUAGE

DATA A SIMPLE COMPUTER LANGU

AGE,BASIC

DATA USES REVERSE POLISH NOT

ATION,FORTH

DATA 8 BITS ON THE 6502.BYTE

DATA A 16-BIT MICROPROCESSOR

,68000

DATA TRANSFERS DATA FROM MEM

ORY TO CPU,BUS

DATA DATA ARE PUSHED AND PUL

LED HERE,STACK

DATA USED FOR INDEXING,X REG

ISTER

DATA FASTEST COMPUTATIONS TA

KE PLACE HERE,PAGE ZERO

00 4011 DATA A NUMBERING SYSTEM, HEXA

DECIMAL

Program 2: The Tester, Microsoft Version

Refer to the "Automatic Proofreader article before typing this

program in.

20 REM *** MULTIPLE CHOICE TEST MAKER ***
: rem 9

110 DIM QA$(44),AN$(44):GOSUB 930:FOR 1=1

TO 44 =rem 172

120 READ QA$(l),AN$(l):NEXT I:FORJ=1 TO 4

:Q(J)=10:READ TL$(J):NEXT J :rem 38

200 GOSUB 930:PRINT "PLEASE CHOOSE ONE SU

BJECT:" :rem 96

210 PRINT:FOR 1=1 TO 4:PRINT I;") ";TL$(I
):NEXT I :rem 226

220 PRINTrPRINT "YOUR CHOICE";:INPUT Z$:N

=VAL(Z$):IFN<1 OR N>4 THEN 200
:rem 198

230 PRINT:PRINT:PRINT "HOW MANY QUESTIONS

";:INPUT Z$:N1=VAL(Z$) :rem 13

240 IF N1=0 THEN 230 :rem 213

300 TL=N1:SC=0:FOR CT=1 TO TL:GOSUB 930:P

RINT TL$(N);" TEST" :rem 212

310 ANS=INT(RND(1)*Q(N))+(N*11)-10:PRINT:

PRINT QA$(ANS) :rem 202

320 FOR 1=0 TO 3:GOSUB 800:J=0 :rem 75

330 IF K>J AND T(I)=T(J) THEN GOSUB 800:

J=0:GOTO 330 :rem 96

335 J=J+1:IF J<=3 THEN 330 :rem 76
340 NEXT I:J=1+INT(RND(1)*5):A=0:PRINT:PR

INT:FOR 1=1 TO 5:PRINT Ij") ";:rem 86

350 IF IOJ THEN PRINT AN$ (T (A) ) : A=A+1 :GO
TO 370 :rem 60

360 PRINT AN$(ANS) :rem 12

370 NEXT I:PRINT :rem 233
380 PRINT:PRINT "ENTER YOUR ANSWER";:INPU

T Z?:N1=VAL(Z$) :rem 251

390 IF NK1 OR Nl>5 THEN 380 : rem 116

395 IF NK>J THEN 430 : rem 57
400 SC=SC+1:PRINT:PRINTTAB(9) "GOOD 1":FO

R 1=1 TO 1000:NEXT I:GOTO 460:rem 225

430 PRINT:PRINT "SORRY, THE ANSWER IS:":P

RINT AN$(ANS) :rem 46

440 PRINT:PRINT "<RETURN> TO CONTINUE"

:rem 146

450 INPUT Z$ :rem 167

460 NEXT CT :rem 112

500 GOSUB 930:PRINT TL$(N);" TEST"

:rem 154

510 PRINT:PRINT:PRINT "TOTAL QUESTIONS

TL: PRINT "CORRECT ANSWERS ";SC':rem 48

520 PRINT "YOUR SCORE IS ";INT((SC/TL)*10

0+.5);"%" :rem 233

530 PRINT:PRINT "WANT ANOTHER TEST(Y/N)"
:rem 226

540 Z$="":INPUT Z$:IF Z$<>"Y" AND Z$<>"N"
:rem 98

:rem 66

:rein 200

800 T(I)=INT(RND(1)*Q(N))+(N*ll)-10:IP T(

I)=ANS THEN 800 :rem 0

810 RETURN :rem 121

900 REM THIS SUBROUTINE CLEARS THE SCREEN

. FOR APPLE COMPUTERS USE "HOME"

:rem 195

910 REM FOR IBM PC AND PCJR,, :rem 44

920 REM AND TRS-80 COLOR COMPUTERS USE "C

LS" STATEMENT. .: rem 23

THEN 530

550 IF Z$="Y" THEN 200

560 GOSUB 930:END
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930 PRINT"{CLR}":RETURN :rem 26

1000 REM HISTORICAL FIGURES :rem 172

1001 DATA THE FIRST PRESIDENT,GEORGE WASH

INGTON :rem 218

1002 DATA FIRST CHIEF JUSTICE,JOHN JAY

:rem 26

1003 DATA WHO INVENTED COTTON GIN,ELI WHI

TNEY irem 12

1004 DATA PRESIDENT OF CONFEDERACY,JEFFER

SON DAVIS :rem 138

1005 DATA WHO DEBATED LINCOLN?,STEPHEN DO

UGLAS :rem 87

1006 DATA FAMOUS ABOLITIONIST,FREDERICK D

OUGLASS :rem 90

1007 DATA BRITISH NAVIGATOR,FRANCIS DRAKE

:rem 59

1008 DATA THE THIRD PRESIDENT,THOMAS JEFF

ERSON :rem 135

1009 DATA HE PRESIDED OVER THE NEW DEAL,F

RANKLIN DELANO ROOSEVELT :rem 213

1010 DATA WHO WAS ASSASSINATED IN DALLAS?

,JOHN F. KENNEDY :rem 156

1011 DATA RAILROAD MAGNATE,CORNELIUS VAND

ERBILT :rem 243

2000 REM WORLD CITIES :rem 239

2001 DATA WHAT IS THE CAPITAL OF JAPAN?,T

OKYO :rem 140

2002 DATA WHERE IS TRAFALGAR SQUARE?,LOND

ON :rem 143

2003 DATA WHERE IS THE WESTERN WALL?,JERU

SALEM :rem 66

2004 DATA WHERE IS THE COLISEUM?,ROME

:rem 215

2005 DATA WHERE IS RED SQUARE?,MOSCOW

:rem 231

2006 DATA WHERE IS THE TAJ MAHAL?,AGRA

:rem 162

2007 DATA WHAT IS THE CAPITAL OP AFGHANIS

TAN?,KABUL :rem 37

2008 DATA THE PARTHENON IS IN THIS CITY,A

THENS :rem 7

2009 DATA CITY LEASED BY ENGLAND FROM CHI

NA,HONG KONG :rem 126

2010 DATA WHERE IS THE LINCOLN MEMORIAL?,

WASHINGTON :rem 167

2011 DATA THIS CITY IS FAMOUS FOR ITS CAN

ALS,VENICE :rem 37

3000 REM NEWSMAKERS :rem 167

3001 DATA PRESIDENT OF FRANCE,MITTERAND

: rem 164

3002 DATA FORMER SECRETARY OF STATE UNDER

REAGAN,HAIG :rem 227

3003 DATA SOVIET FOREIGN MINISTER,GROMYKO

:rem 131

3004 DATA GERMAN CHANCELLOR,KOHL :rem 208

3005 DATA SECRETARY OF TREASURY,REGAN

:rem 65

3006 DATA CHAIRMAN OF SOVIET COMMUNIST PA

RTY.CHERNENKO :rem 173

3007 DATA CANADIAN PRIME MINISTER,TRUDEAU

:rem 65

3008 DATA JAPANESE PRIME MINISTER,NAKASON

E :rem 144

3009 DATA SECRETARY OF STATE,SHULTZ

:rem 196

3010 DATA MAYOR OF NEW YORK,KOCH :rem 123

3011 DATA BRITISH PRIME MINISTER,THATCHER

:rem 91

4000 REM COMPUTERS :rem 106

4001 DATA THE BRAIN OF THE COMPUTER IS CA

66 COMPUTB September 1984

LLED,CENTRAL PROCESSING UNIT:rem 196

4002 DATA THE FASTEST WAY TO PROCESS DATA

,MACHINE LANGUAGE :rem 13

4003 DATA A SIMPLE COMPUTER LANGUAGE,BASI

C ;rem 45

4004 DATA USES REVERSE POLISH NOTATION,FO

RTH :rem 40

4005 DATA 8 BITS ON THE 6502,BYTE:rem 248

4006 DATA A 16-BIT MICROPROCESSOR,68000

:rem 252

4007 DATA TRANSFER DATA FROM MEMORY TO CP

U,BUS ;rem 18

4008 DATA DATA ARE PUSHED AND PULLED HERE

,STACK :rem 0

4009 DATA USED FOR INDEXING,X REGISTER

:rem 62

4010 DATA FASTEST COMPUTATIONS TAKE PLACE

HERE,PAGE ZERO :rem 214

4011 DATA A NUMBERING SYSTEM,HEXADECIMAL

:rem 238

5000 DATA HISTORICAL FIGURES,WORLD CITIES

,NEWSMAKERS,COMPUTERS :rem 117

Program 3: The Tester, T1-99/4A Version

100 REM EXTENDED BASIC NOT REQUIRE

D

110 DIM QA*(44),AN*<44>

112 CALL CLEAR

114 FOR 1=1 TO 44

120 READ QA*<I),AN*(I>

122 NEXT I

123 SUBJ=4

124 REM SET SUBJ TO # OF CATESORIE

S OF QUESTIONS

125 FOR J=l TO SUBJ

126 Q(J)=10

128 READ TL*<J>

129 NEXT J

200 CALL CLEAR

202 PRINT "PLEASE CHOOSE ONE SUBJEC

T : " : :

210 FOR 1=1 TO 4

212 PRINT I;") ";TL*(I>

214 NEXT I

220 PRINT

222 PRINT "YOUR CHOICE";

224 INPUT N

226 IF <N<1>+<N>4)THEN 224

230 PRINT :r::

232 INPUT "HOW MANY QUESTIONS ?":N1

234 IF N1=0 THEN 232

300 TL=N1

302 SC=0

304 FOR CT=1 TO TL

306 CALL CLEAR

308 PRINT TL*(N>;" TEST"

310 RANDOMIZE

312 ANS=INT(RND*Q(N))+<N*l1)-10

314 PRINT ::

316 PRINT QAt(ANS)

320 FOR 1=0 TO 3

322 GOSUB 800

324 J=0

330 IF iI=J)+(T(I><>T(J))THEN 335

332 GOSUB 800

333 J=0

334 GOTD 330

335 J=J+1

337 IF J<=3 THEN 330

340 NEXT I



34 1

342

344

346

348

349

350

352

354

356

360

370

372

380

382

390

395

400

402

404

406

408

410

430

432

434

440

442

450

460

500

502

510

512

514

520

RANDOMIZE

J=1+INT(RND*5)

A = 0

PRINT ::

FDR 1=1 TD 5

PRINT I;"> ";

IK I=J THEN 360

PRINT AN*<T(A>>

A= A+1

GOTO 370

PRINT AN*(ANS)

NEXT I

PRINT

PRINT

INPUT "ENTER YOUR ANSWER: ":

IF (NK1 )+(N1>5)THEN 3B0

IF N1OJ THEN 430

SC=5C+1

PRINT

PRINT TAB<9>;"GOOD !"

FOR 1=1 TO 500

NEXT I

GOTO 460

PRINT

"SORRY, THE ANSWER IS:

AN*(ANS)

Nl

PRINT

PRINT

PRINT

PRINT "HIT

INPUT Z*

NEXT CT

CALL CLEAR

PRINT TL*<N)

PRINT ::::

PRINT

PRINT

PRINT

L* <N)

0+.5>

PRINT

INPUT

<ENTER> TO CONTINUE11

TOTAL QUESTIONS "}TL

CORRECT ANSWERS " ; SC

YOUR SCORE IS ON THE ";T

TEST IS";INT(<SC/TL)*10

TEST (Y/N)?

N")THEN 530

-10

530

532 INPUT "WANT ANOTHER

": Z*

534 IF <Z*O"Y">«<Z*<>

550 IF Z»=»"Y" THEN 200

560 CALL CLEAR

562 STOP

800 RANDOMIZE

801 T<I>=INT<RND*Q(N))

802 IF T(I)»ANS THEN 800

810 RETURN

1000 REM HISTORICAL FIGURES

1001 DATA THE FIRST PRESI DENT,GEORG

E WASHINGTON

1002 DATA FIRST CHIEF JUSTICE,JOHN

JAY

1003 DATA INVENTED THE COTTON GIN,E

LI WHITNEY

1004 DATA PRESIDENT OF CONFEDERACY,

JEFFERSON DAVIS

1005 DATA WHO DEBATED LINCOLN?,STEP

HEN DOUGLAS

1006 DATA FAMOUS ABOLITIONIST,FREDE

RICK DOUGLASS

1007 DATA BRITISH NAVIGATOR,FRANCIS

DRAKE

1008 DATA THE THIRD PRESI DENT,THOMA

S JEFFERSON

1009 DATA HE PRESIDED OVER THE NEW

DEAL,F. D. ROOSEVELT

1010 DATA WHO WAS ASSASSINATED IN D

ALLAS?,JOHN F. KENNEDY

1011 DATA RAILROAD MAGNATE,CORNELIU

S VANDERBILT

2000 REM WDRLD CITIES

2001 DATA WHAT IS THE CAPITAL OF JA

PAN?.TOKYO

2002 DATA WHERE IS TRAFALGAR SQUARE

?,LONDON

2003 DATA WHERE IS THE WESTERN WALL

?,JERUSALEM

2004 DATA WHERE IS THE COLISEUM?,RO

ME

2005 DATA WHERE IS THE RED SQUARE?,

MOSCOW

2006 DATA WHERE IS THE TAJ MAHAL?,A

GRA

2007 DATA WHERE IS THE CAPITAL OF A

FGHANI STAN?,KABUL

2008 DATA THE PARTHENON IS IN THIS

CITY,ATHENS

2009 DATA CITY LEASED BY ENGLAND FR

OM CHINA.HONG KONG

2010 DATA WHERE IS THE LINCOLN MEMO

RIAL?,WASHINGTON

2011 DATA THIS CITY IS FAMOUS FOR I

TS CANALS,VENICE

3000 REM NEWSMAKERS

3001 DATA PRESIDENT OF FRANCE,MITTE

RAND

3002 DATA FORMER SECRETARY OF STATE

UNDER REAGAN,HAIG

3003 DATA SOVIET FOREIGN MINISTER,G

ROMYKO

3004 DATA GERMAN CHANCELLOR,KOHL

3005 DATA SECRETARY OF TREASURY,REG

AN

3006 DATA CHAIRMAN OF SOVIET COMMUN

1ST PARTY,CHERNENKO

3007 DATA CANADIAN PRIME MINISTER,T

RUDEAU

3008 DATA JAPANESE PRIME MINISTER,N

AKASONE

3009 DATA SECRETARY OF STATE,SHULTZ

3010 DATA MAYOR OF NEW YORK,KOCH

3011 DATA BRITISH PRIME MINISTER,TH

ATCHER

4000 REM COMPUTERS

4001 DATA THE BRAIN OF THE COMPUTER

IS CALLED,CENTRAL PROCESSING

UNIT

4002 DATA THE FASTEST WAY TO PROCES

S DATA,MACHINE LANGUAGE

4003 DATA A SIMPLE COMPUTER LANGUAG

E,BASIC

4004 DATA USES REVERSE POLISH NOTAT

ION,FORTH

4005 DATA 8 BITS ON THE 6502,BYTE

4006 DATA A 16-BIT MICROPROCESSOR^

8000

4007 DATA TRANSFER DATA FROM MEMORY

TO CPU,BUS

4008 DATA DATA ARE PUSHED AND PULLE

D HERE,STACK

4009 DATA USED FOR INDEXING,X REGIS

TER

4010 DATA FASTEST COMPUTATIONS TAKE

PLACE HERE,PAGE ZERO

4011 DATA A NUMBERING SYSTEM,HEXADE

CIMAL

5000 DATA HISTORICAL FIGURES,WORLD

CITIES,NEWSMAKERS,COMPUTERS ©
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A Beginner's Guide

To Typing In Programs

What Is A Program?
A computer cannot perform any task by itself.

Like a car without gas, a computer has potential,

but without a program, it isn't going anywhere.

Most of the programs published in COMPUTE! are

written in a computer language called BASIC.

BASIC is easv to learn and is built into most com-

puters (on some computers, you have to purchase

an optional BASIC cartridge).

BASIC Programs
Each month, COMPUTE! publishes programs for

many machines. To start out, type in only pro

grams written for your machine, e.g., "TI Version"

if you have a TI-99/4. Later, when you gain ex

perience with your computer's BASIC, you can

try typing in and converting certain programs

from one computer to yours.

Computers can be picky. Unlike the English

language, which is full of ambiguities, BASIC

usually has only one "right way" of stating some

thing. Every letter, character, or number is signif

icant. A common mistake is substituting a letter

such as O for the numeral 0, a lowercase 1 for the

numeral 1, or an uppercase B for the numeral 8.

Also, you must enter all punctuation such as col

ons and commas just as they appear in the

magazine. Spacing can be important. To be safe,

type in the listings exactly as they appear.

Braces And Special Characters

The exception to this typing rule is when you see

the braces, such as {DOWN}. Anything within a

set of braces is a special character or characters

that cannot easily be listed in a printer. When you

come across such a special statement, refer to the

appropriate key for your computer. For example,

if you have an Atari, refer to the "Atari" section

in "How To Type COMPUTERS Programs."

About DATA Statements

Some programs contain a section or sections of

DATA statements. These lines provide informa

tion needed by the program. Some DATA state

ments contain actual programs (called machine

language); others contain graphics codes. These

lines are especially sensitive to errors.

If a single number in any one DATA statement

is mistyped, your machine could "lock up," or

"crash." The keyboard, break key, and RESET (or

STOP) keys may all seem "dead," and the screen
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may go blank. Don't panic- no damage is done.

To regain control, you have to turn off your com

puter, then turn it back on. This will erase what

ever program was in memory, so always SAVE a

copy of your program before you RUN it. If your

computer crashes, you can LOAD the program

and look for your mistake.

Sometimes a mistyped DATA statement will

cause an error message when the program is RUN.

The error message may refer to the program line

that READs the data. The error is still in the DATA

statements, though.

Get To Know Your Machine
You should familiarize yourself with your com

puter before attempting to type in a program.

Learn the statements you use to store and retrieve

programs from tape or disk. You'll want to save a

copy of your program, so that you won't have to

type it in every time you want to use it. Learn to

use your machine's editing functions. How do

you change a line if you made a mistake? You can

always retype the line, but you at least need to

know how to backspace. Do you know how to

enter inverse video, lowercase, and control char

acters? It's all explained in your computer's

manuals.

A Quick Review

1. Type in the program a line at a time, in order.

Press RETURN or ENTER at the end of each line.

Use backspace or the back arrow to correct

mistakes.

2. Check the line you've typed against the line in

the magazine. You can check the entire program

again if you get an error when you RUN the

program.

3. Make sure you've entered statements in braces

as the appropriate control key (see "How To

Type COMPUTERS Programs" elsewhere in the

magazine).

We regret that we arc no longer able to respond to

individual inquiries about programs, products, or

services appearing in COMPUTE! due to increasing

publication activity. On those infrequent occasions

when a published program, contains a typo, the correc

tion will appear on the CAPUTE! page, usually within

eight weeks. Ifyou have specific questions about items

or programs which you've seen in COMPUTE!, please
send them to Readers' Feedback, P.O. Box 5406,

Greensboro, NC 27403. <0



HowToType COMPUTE!Js Programs

Many of the programs which are listed in COMPUTE! contain

special control characters (cursor control, color keys, inverse

video, etc.). To make it easy to tell exactly what to type when

entering one of these programs into your computer, we have

established the following listing conventions. There is a

separate key for each computer. Refer to the appropriate

tables when you come across an unusual symbol in a program

listing. If you are unsure how to actually enter a control

character, consult your computer's manuals.

Atari 400/800

Characters in inverse video will appear like:

Enter these characters with the Atari logo key, (Al

When you see

ICLEAR)

{UPJ

<D0WN>

tLEFT>

CRIBHT>

CBflCK S3

(DELETE!

(INSERT)

(DEL LINE)

(INS LINE)

(TflB)

<CLR TABJ

CSET TAB)

(BELLI

(ESC)

Typs

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

SHIFT <

CTRL -

CTRL -

CTRL +

CTRL «

DELETE

CTRL DELETE

CTRL INSERT

SHIFT DELETE

SHIFT INSERT

TAB

CTRL TAB

SHIFT TAB

CTRL 2

ESC

See

K

f

*

■*■

-»■

«

El

13

□

►

a

a

a

Cl»»r Screen

Cursor Up

Cur»or Down

Cur»or Left

Cursor Right

Backspace

Delete ch«r«ct«r

Irisert character

Delete line

Insert line

TAB key

Clear tab

Set tab stDp

Ring buzzer

ESCape key

Graphics characters, such as CTRL-T, the ball character • will

appear as the "normal" letter enclosed in braces, e.g. IT).

A series of identical control characters, such as 10 spaces,

three cursor-lefts, or 20 CTRL-R's, will appear as 110

SPACES), 13 LEFT*, (20Rl,etc. If the character in braces is

in inverse video, that character or characters should be en

tered with the Atari logo key. For example, I'b } means to

enter a reverse-field heart with CTRL-comma, 1 5d)lJ means to

enter five inverse-video CTRL-U's.

Commodore PET/CBM/VIC/64
Generally, any PET/CBM/VIC/64 program listings will contain

words within braces which spell out any special characters:

i DOWN ) would mean to press the cursor down key. 15

SPACES ) would mean to press the space bar five times.

To indicate that a key should be shifted (hold down the

SHIFT key while pressing the other key), the key would be

underlined in our listings. For example, S would mean to

type the S key while holding the shift key. If you find an

underlined key enclosed in braces (e.g., {10NJ), you should

type the key as many times as indicated (in our example,

you would enter ten shifted N's). Some graphics characters

are inaccessible from the keyboard on CBM Business models

(32N, 8032).

For the VIC and 64, if a key is enclosed in special brackets,

[c >], you should hold down the Commodore key while pressing

the key inside the special brackets. (The Commodore key is

the key in the lower left corner of the keyboard.) Again, if

the key is preceded by a number, you should press the key

as many times as indicated.

Rarely, you'll see in a Commodore 64 program a solitary

letter of the alphabet enclosed in braces. These characters

can be entered by holding down the CTRL key while typing

the letter in the braces. For example, f A} would indicate that

you should press CTRL-A.

About the quote mode: you know that you can move the

cursor around the screen with the CRSR keys. Sometimes a

programmer will want to move the cursor under program

control. That's why you see all the {LEFTl's, IHOMEJ's,

and {BLUl's in our programs. The only way the computer

can tell the difference between direct and programmed cursor

control is the quote mode.

Once you press the quote (the double quote, SHIFT-2),

you are in the quote mode. If you type something and then

try to change it by moving the cursor left, you'll only get a

bunch of reverse-video lines. These are the symbols for

cursor left. The only editing key that isn't programmable is

the DEL key; you can still use DEL to back up and edit the

line. Once you type another quote, you are out of quote mode.

You also go into quote mode when you INSerT spaces

into a line. In any case, the easiest way to get out of quote

mode is to just press RETURN. You'll then be out of quote

mode and you can cursor up to the mistyped line and fix it.

Use the following tables when entering special characters:

When You

Read: Press: See:

All Commodore Machines

Cle.irScreen [CLRj

Home Cursor [ HOME}

CursorUp {UP}

Cursor Down { DOWN}

CursorRight (RIGHT}

CursorLeft {LEFT}

Insert Character {INST}

Delete Character {DEL}

.Reverse Field On {RVS}

Reverse Field Off {OFF}

Apple II /Apple II Plus

All programs are in Applesoft BASIC, unless otherwise

stated. Control characters are printed as the "normal" char

acter enclosed in braces, such as ! DI for CTRL-D. Hold

down CTRL while pressing the control key. You will not see

the special character on the screen.

Texas Instruments 99/4
The only special characters used are in PRINT statements to

indicate where two or more spaces should be left between

words. For example, ENERGY 110 SPACES] MANAGE

MENT means that ten spaces should be left between the

words ENERGY and MANAGEMENT. Do not type in the

braces or the words 10 SPACES. Enter all programs with the

ALPHA LOCK on (in the down position). Release the ALPHA

LOCK to enter lowercase text.
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The Automatic Proofreader
For VIC, 64, And Atari
Charles Brannon, Program Editor

At last there's a way for your computer to help you check

your typing. "The Automatic Proofreader" will make entering

programs faster, easier, and more accurate.

The strong point of computers is that they excel at

tedious, exacting tasks. So why not get your computer

to check your typing for you?

With "The Automatic Proofreader" nestled in

your VIC-20, Commodore 64, or Atari computer, every

line you type in will be verified. It displays a special

code, called a checksum, at the top of the screen. The

checksum, either a number (VIC/64) or a pair of letters

(Atari), corresponds to the line you've just typed. It

represents every character in the line summed together.

A matching code in the program listing lets you com

pare it to the checksum which the Proofreader displays.

A glance is all it takes to confirm that you've typed the

line correctly.

Entering The Automatic Proofreader

Commodore (VIC/64) owners should type in Program

1. Program 2 is for Atari users. Since the Proofreader is

a machine language program, be especially diligent.

Watch out for typing extra commas, or a letter O for a

zero, and check every number carefully. If you make a

mistake when typing in the DATA statements, you'll

get the message "Error in DATA statements" when you

RUN the program. Check your typing and try again.

When you've typed in The Automatic Proofreader,

SAVE it to tape or disk at least twice before running it for

the first time. If you mistype the Proofreader, it may

cause a system crash when you first run it. By SAVEing

a copy beforehand, you can reLOAD it and hunt for

your error. Also, you'll want a backup copy of the

Proofreader because you'll use it again and again—

every time you enter a program from COMPUTE!.

When you RUN the Proofreader, the program will

be POKEd safely into memory, then it will activate

itself. If you ever need to reactivate it (RUN/STOP—RE

STORE or SYSTEM RESET will disable it), just enter

the command SYS 886 (VIC/64) or PRINT USR(1536)

for the Atari.

Using The Proofreader

Now, let's see how it works. LIST the Proofreader

program, move the cursor up to one of the lines, and

press RETURN. If you've entered the Proofreader

correctly, a checksum will appear in the top-left corner

of your screen.

Try making a change in the line and hit RETURN.

Notice that the checksum has changed. All VIC and 64

listings in COMPUTE! now have a number appended to

the end of each line, for example, :rem 123. Don't
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enter this statement. It is just for your information. The

rem is used to make the number harmless if someone

does type it in. It will, however, use up memory if you

enter it, and it will cause the checksum displayed at

the top of the screen to be different, even if you entered

the rest of the line correctly.

The Atari checksum is found immediately to the

left of each line number. This makes it impossible to

type in the checksum accidentally, since a program

line must start with a number.

Just type in each line (without the printed

checksum), and check the checksum displayed at the

top of the screen against the checksum in the listing.

If they match, go on to the next line. If they don't,

there's a mistake. You can correct the line immediately,

instead of waiting to find the error when you RUN the

program.

The Proofreader is not picky with spaces. It will

not notice extra spaces or missing ones. This is for

your convenience, since spacing is generally not im

portant. Occasionally proper spacing is important, but

the article describing the program will warn you to be

careful in these cases.

Nobody's Perfect

Although the Proofreader is an important aid, there

are a few things to watch out for. If you enter a line by

using abbreviations for commands, the checksum will

not match up. This is because the Proofreader is very

literal: It looks at the individual letters in a line, not at

tokens such as PRINT. There is a way to make the

Proofreader check such a line. After entering the line,

LIST it. This makes the computer spell out the abbre

viations. Then move the cursor up to the line and press

RETURN. It should now match the checksum. You

can check whole groups of lines this way. Atari users

should beware of using ? as an abbreviation for PRINT—

they're not the same thing in the Proofreader's eyes.

The checksum is a sum of the ASCII values of the

characters in a line. VIC and 64 owners may wonder

why the numbers are so small, never exceeding 255.

This is because the addition is done only in eight bits.

A result over 255 will roll over past zero, like an odome

ter past 99999. On the Atari, the number is turned into

two letters, both for increased convenience and to make

the Proofreader shorter. For the curious, the letters

correspond to the values of the left and right nybbles

added to 33 (to offset them into the alphabet). This

number is then stored directly into screen memory.

Due to the nature of a checksum, the Proofreader

will not catch all errors. Since 1+3 + 5 = 3+1+5, the

Proofreader cannot catch errors of transposition. In

fact, you could type in the line in any order, and the

Proofreader wouldn't notice. Anytime the Proofreader



seems to act strange, keep this in mind. Since the ASCII

values of the number 18 (49 + 56) and 63 (54 + 51) both

equal 105, these numbers are equal according to the

Proofreader. There really is no simple way to catch

these kinds of errors. Fortunately, the Proofreader

will catch the majority of the typing mistakes most

people make.

If you want the Proofreader out of your way, just

press SYSTEM RESET or RUN/STOP—RESTORE. If

you need it again, enter SYS 828 (VIC/64) or PRINT

USR(1536) (Atari). You must disable the Proofreader

before doing any tape operations on the VIC or 64.

Hidden Perils

The Proofreader's home in the VIC and 64 is not a very

safe haven. Since the cassette buffer is wiped out during

tape operations, you need to disable the Proofreader

with RUN/STOP—RESTORE before you SAVE your

program. This applies only to tape use. Disk users or

Atari owners have nothing to worry about.

Not so for VIC and 64 owners with tape drives.

What if you type in a program in several sittings? The

next day, you come to your computer, LOAD and

RUN the Proofreader, then try to LOAD the partially

completed program so you can add to it. But since the

Proofreader is trying to hide in the cassette buffer, it is

wiped out!

What you need is a way to LOAD the Proofreader

after you've LOADed the partial program. The problem

is, a tape load to the buffer destroys what it's supposed

to load.

After you've typed in and RUN the Proofreader,

enter the following lines in direct mode (without line

numbers) exactly as shown:

A$="PROOFREADER.T": B$="[10 SPACES}": FOR

X = 1 TO 4: A$=A$+B$: NEXTX

FOR X = 886 TO 1018: A?=A$+CHR$(PEEK(X)):

NEXTX

OPEN 1,1,1,A$:CLOSE1

After you enter the last line, you will be asked to

press record and play on your cassette recorder. Put

this program at the beginning of a new tape. This gives

you a new way to load the Proofreader. Anytime you

want to bring the Proofreader into memory without

disturbing anything else, put the cassette in the tape

drive, rewind, and enter:

OPEN1:CLOSE1

You can now start the Proofreader by typing SYS

886. To test this, PRINT PEEK(886) should return the

number 173. If it does not, repeat the steps above,

making sure that A$ ("PROOFREADER.T") contains

13 characters and that B$ contains 10 spaces.

You can now reload the Proofreader into memory

whenever LOAD or SAVE destroys it, restoring your

personal typing helper.

Incidentally, you can protect the cassette buffer on

the Commodore 64 with POKE 178,251. This POKE

should work on the VIC, but it has caused numerous

problems, probably due to a bug in the VIC operating

system. With this POKE, the 64 will not wipe out the

cassette buffer during tape LOADs and SAVEs.

Program 1: VIC/64 Proofreader

100 PRINT"{CLRjPLEASE WAIT...":FORI=886TO

1018:READA:CK=CK+A:POKEI,A:NEXT

110 IF CKO17539 THEN PRINT" (DOWN} YOU MAD

E AN ERROR":PRINT"IN DATA STATEMENTS.

"«: END

120 SYS886:PRINT"{CLR){2 DOWN}PROOFREADER

ACTIVATED.":NEW

886 DATA 173,036,003,201,150,208

892 DATA 001,096,141,151,003,173

898 DATA 037,003,141,152,003,169

904 DATA 150,141,036,003,169,003

910 DATA 141,037,003,169,000,133

916 DATA 254,096,032,087,241,133

922 DATA 251,134,252,132,253,008

928 DATA 201,013,240,017,201,032

934 DATA 240,005,024,101,254,133

940 DATA 254,165,251,166,252,164

946 DATA 253,040,096,169,013,032

952 DATA 210,255,165,214,141,251

958 DATA 003,206,251,003,169,000

964 DATA 133,216,169,019,032,210

970 DATA 255,169,018,032,210,255

976 DATA 169,058,032,210,255,166

982 DATA 254,169,000,133,254,172

988 DATA 151,003,192,087,208,006

994 DATA 032,205,189,076,235,003

1000 DATA 032,205,221,169,032,032

1006 DATA 210,255,032,210,255,173

1012 DATA 251,003,133,214,076,173

1018 DATA 003

Program 2: Atari Proofreader

100 GRAPHICS 0

110 FOR 1=1536 TO 1700:READ A:POKE I

,A:CK=CK+A:NEXT I

120 IF CKO19072 THEN ? "Error in DA

TA statements. Check typing":END

130

140

150

1536

1542

1548

1554

1560

1566

1572

1578

1534

1590

1596

1602

1608

1614

1620

1626

1632

1638

1644

1650

1656

1662

1668

1674

1680

1686

1692

1698

A=USR(1536)

? : ? "Automati c

activated. "

END

104

201

192

169

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

160,0,135,26,3

69,240,7,200,200

34,208,243,96,200

,74,153,26,3,200

169,6,153,26,3,162

0,189,0,228,157,74

6,232,224,16,208,245

169,93, 141 ,78,6, 169

6, 141 , 79,6,24, 173

4,228,105,1,141,95

6, 173,5,223, 105,0

141,96,6,169,0,133

203,96,247,238,125,241

93,6,244,241 , 115,24 1

124,24 1,76,205,233,0

0,0,0,0,32,62

24 6,3,201,155,24 0,13

201,32,240,7,72,24

101,203,133,203,104,40

96,72,152,72,138,72

160,0,169,128,145,88

200,192,40,208,249,165

203,74,7 4,74,74,2 4

105,161,160,3,145,88

165,203,41,15,24,105

161,200,145,88,169,0

133,203,104,170.104,168

104,40,96 ©
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Missile Math
Garry S, Wick

Educational programs are usually designed to re

ward correct answers. "Missile Math" does this, but

also gives extra points for speed. Here's an enter

taining way for young students to learn their math.

Versions for the Atari, Commodore VIC-20 and 64,

the TI-99/4A, Apple, and IBM PC/PCjr.

"Missile Math" starts with an animated introduc

tion screen, then a joystick-controlled menu ap

pears on the screen. You have a choice of addi

tion and subtraction or multiplication and

division at a slow or fast speed. Using the joy

stick to select the menu item eliminates possible

errors from incorrect typing. The joystick does

not give any unacceptable entries when the fire

button is pressed to start the game.

Different Difficulty Levels

After a short pause for the initialization of the

player/missile figures, the player sees a screen

that displays ENTERING LEVEL 1. As you ad

vance from one level to the next, the math prob

lems become increasingly difficult.

The problem appears at the top of the

screen. On the bottom there are five possible an

swers, together with a missile gun which you

control with the joystick. The object is to position

the gun over the correct answer and launch a

missile so that it destroys an enemy spaceship as

it traverses the screen. On the upper left corner

of the screen are spades representing the number

of remaining guns. You begin with three guns.

The score is displayed in the upper right corner

of the screen.

A special kind of problem appears in ran

dom locations. For example, you could see

3 + 4 = ? or 3 + 7 = 7 or ?+4= 7. Addition and

subtraction are combined. It is similar for mul

tiplication and division. The correct answer ran

domly appears in one of five possible locations,

so the player never knows in advance where to

position the gun. The values of the incorrect

answers are chosen so that the correct answer is

not obvious. This discourages guessing.

A Feisty UFO

The UFO moves across the screen at three dif

ferent heights. The first height is near the top of

the screen, and on the two successive flights, the
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UFO moves closer to the position of the gun. Of

course, if the player destroys the UFO on the

first pass, it does not appear at the lower alti

tudes. Instead a new problem appears, and the

UFO starts again at the highest position.

It is most difficult to destroy the UFO at the

highest altitude because there is less time to cal

culate the correct answer and to fire the missile

at the right time to hit the UFO. Destroying the

UFO at the middle altitude is easier, and at the

lowest altitude, it is easiest. Thus the player gets

25 points for a correct hit on the first pass, 10

points for the second pass, and 5 points for the

third pass. When the gun is positioned over the

correct answer and scores a hit, the UFO ex

plodes with sound effects, disappears, and the

number of points earned appears in its place.

Then a new problem appears on the screen.

If you score a direct hit on the UFO, but

have the gun over an incorrect answer, the UFO

briefly changes colors, makes a funny sound and

continues on its way. You must then try again on

the next pass of the UFO. Three consecutive

misses or incorrect answers and the UFO de

stroys the gun and one of the spades disappears.

Sound effects accompany the disappearance of

the spade and the correct answer blinks on and

off as an encouraging message flies onto the

screen. The game ends when all three guns have

been destroyed.

To advance to the next level, you must score

50 points. If the present level is too easy, you

can enter the next level by solving as few as two

problems, receiving 25 points for each correct

answer. If you only succeed in destroying the

UFO on its third pass each time, then you will

have to solve ten problems before moving to the

next level. Thus you get more practice on prob

lems that stretch your abilities. You can quickly

pass by the problems that you find easy.

Bonus Points
You can earn the 50 points necessary to advance

to higher levels with any combination of 5, 10,

or 25 points, but you can earn bonus points for

speed and accuracy. If the average score for the

problems solved in a level is 25, the player re

ceives 50 bonus points. The only way to get 50

bonus points is to score correct hits on the first

two problems in a level during the first pass of



the UFO. If you average ten points or better per

problem (but less than 25), you will earn 25

bonus points. There are no bonus points if you

average less than ten points per problem. Bonus

points are displayed with suitable fanfare.

There are a few features of Program 1 that

require special mention. The joystick-controlled

menu appears in Program 1 at lines 5000

through 5230. It uses screen memory locations to

identify the choices available so that it is impos

sible to make an incorrect entry and cause an

error.

Player/Missile Machine Language
The UFO is Atari Player 1 and the explosion

character is Player 3. In order to rapidly ex

change them when a correct hit has occurred, it

is necessary that the two players always be at the

same vertical position. (Then it is easy to POKE

the UFO horizontally off the screen and to POKE

the explosion at the former position of the UFO.)

BASIC was too slow to move both players

vertically. A machine language program to move

two players vertically lower on the screen is in

lines 4000-4060. The parameters for the current

location and length of the players are set by the

subroutine at line 3500.

It is a little tricky and not at all obvious how

to determine when the gun is over the correct

answer. The playfield characters (the answers)

and the players use different coordinate systems.

It is necessary to establish an equation that maps

one coordinate system to the other. The appro

priate equations are:

X(P/M) = 4*X(PlayfieId) + 45

Y(P/M) = 4*Y(Playfield) + 17

where X and Y are the horizontal and vertical co

ordinates respectively. The X equation is used in

line 2510 to determine whether the gun is over

the correct answer, and the Y equation is used in

line 3025 to position the number of points

earned at the same height as the explosion of the

UFO.

Program 1: Atari Missile Math

Refer to the "Automatic Proofreader" article before typing this

program in.

JB10 DIM M*(20) ,MIS* ( 13) ,BL*(40> , AS

(6),B*(6),C*(6),CH<5),KEEP*(21)

HL 15 GRAPHICS 2+16

BD 20 BL*=" ":BL*<20>=" " : BL* < 2 ) =BL*

DB 30 MIS*=>IMISSILE MATH "

AN 60 FOR 1 = 1 TO 15

BK 70 BL»(20-1,20>=MIS*

AI 80 SOUND 0,75-1,8,1

PA 90 POSITION 0,5:? #6;BL*:NEXT I

m 100 RESTORE 110:FOR 1=1 TO 35:REA

D A:SOUND 0,A,10,8:FOR J=l TO

45:NEXT J:NEXT I
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OMMODORE 64
COMPUTER AND SOFTWARE

SALE
(more power than Apple tl at 1/3 the price)

$188oo*
80 COLUMN

• TRACTION FRICTION PRINTER $179.00 *

• 14" HI-RES COLOR MONITOR $239.00*

* less coupon discounts

* COMMODORE 64 COMPUTER $188.00i

You pay only $188 00 when you order Ihe power

ful 84K COMMODORE 64 COMPUTER! LESS the

value of the SPECIAL SOFTWARE COUPON we

pack with your computer that allows you to

SAVE OVER SSOOof! software sale prices" With

only S100 of savings applied, your net computer

cost is S88.00"

80 COLUMN

* TRACTION FRICTION PRINTER $179.00

You pay only SI 79.00 when you order the Comstor

T F deluxe line printer lhat prinls 8''j * II full

sue. single sheet, roll or ton fold poper. labels

etc. 40. 66 80. 132 columns. Impact dot matrix, bi

directional. BO CPS. LESS the value of the SPECIAL

SOFTWARE COUPON we pack with your printer

lhat allows you to SAVE OVER 55CC off software

sole prices!! Wilh only SI0O of saving applied

your net printer tosi is only S79.00.

*14" HI-RES COLOR MONITOR $239.00

You pay only $239 00 when you order this 14" COLOR

MONITOR with sharper and clearer resolution ttian any

other color monitors we have tested' LESS the value of

the SPECIAL DISCOUNT COUPON we pack with your

monitor thai allows you to save over $500 OOof f software

sale prices!1 with only $100 00 of savings applied youi

net color monitor cost is only $139 00

♦ 12" HIRES AMBER MONITOR $119.00

This is a 1000 LINE 80 COLUMN, HIGH RESOLUTION

MONITOR witfi crisp clear amber tent that is easy to read.

a must for word processing! Includes SPECIAL

SOFTWARE DISCOUNT COUPON11

60 COLUMN BOARD $99.00
Now you program 60 COLUMNS on ihe screen

at one time1 Converts your Commodore 64 to 80

COLUMNS when you plug in the 80 COLUMN

EXPANSION BOARD" PLUS—you can gel an 80

COLUMN BOARD WORD PROCESSOR witn mail

merge, terminal emulator. ELECTRONIC

SPREAO SHEET. List S59 00 SALE S24.95 if pur

chased with 60 COLUMN BOARD" (Tape or

Disk)

80 COLUMNS IN COLOR

EXECUTIVE WORD PROCESSOR $59.00

This EXECUTIVE WORD PROCESSOR Is the

finest availaDle for the COMMODORE 64 com

puter' The ULTIMATE lor PROFESSIONAL Word-

processmg application1 DISPLAYS 40 OR 80

COLUMNS IN COLOR or Black and White! Sim

ple to operate, powerful text editing with a 250

WORD DICTIONARY, complete cursor and in

sert/delete key controls ime and paragraph inser

tion, automatic deletion, centering, margin set

tings ana output to all printers' Includes a

powerful mail merge 20.000 WORD DIC

TIONARY ■ List $24 95 SALE SI9.95. EXECUTIVE

DATA BASE ■ List $99.00 SALE $59.C SK)

WE

HAVE

THE

BEST

SERVICE

WE

HAVE

THE

LOWEST

PRICES

SPECIAL SOFTWARE COUPON

(We pack a SPECIAL SOFTWARE DISCOUNT]

COUPON with every COMMODORE 64

COMPUTER DISK DRIVE-PRINTER-MONITOR we

sell! This coupon allows you to SAVE OVER $5001
OFF SALE PRICES!!

(Examples)

'. PROFESSIONAL SOFTWARE
; COMMODORE 64

1 Nime
1 Eiecuiive Woia
1 Processor
1 Ejecutive Daia Base
1 20 0O0 Word Diciiona'y
1 Electronic Sereadsneet
1 Accounting Pack
1 Total b2
1 Wore Processor

i Tape
D>sn

1 Total ?e,t 2 6
1 Word =rocesso'

D<sk
1 Toiai Laoei 2 6

: race
D>sfc

1 Programmers
1 HeipenDiski
1 80 Column Sceen

(Disk)

1 CrusnCrumbie Ocmo
(Taoe'OisKj

1 PitstoD(Carindge)
I Typing Teache'

(Tace'Oiski

Sonte Designer ( (Iup»,'

Di.ki
Fi'ebaii Jo, Slict.
Light Pen

Dust Cover

'See lOOcouDO

List

S99 0O

S69 0O
S2*95

S59 95
S49 0O

$69 00

149 00

SP4 95

J?9 9S

159 00

J59 95

S29 9S
S39 95

129 95
S16 95

$24 95

139 95
$8 95
r ifems ,n oi

Sale

Sd9 00

S39 0O

11995
149 0C

S39 00

149 00

S59 00

$39 00

S1BO0
S23O0

S39 91

$39 95

124 95

129 95

S24 95

11495

Si 5 95

J16 95
$ 6 95

n catalog')

Write or call tor

Coupon 1

549 00 1
S29 00 1
S12 50 1
$39 00 1
$29 00 1

;
$34 00 1
$39 00 1

1
i

$27 30 1

$1200 1
$1500 1

129 95 1

S29 95 1

$19 95 1
$24 95 1

11500 1
S10 00 1

SiQOO 1
114 95 1
$ 4 60 1

SampleSPECIALSOFTWARECOUPON! 1

EXECUTIVE QUALITY

PROFESSIONAL BUSINESS SOFTWARE

The Cadillac of business programs

for Commodore 64 Computers

llwn

Inveniory Management

Accounts Receivable

Accounts Payable

Payroll

General Ledger

Ll«t

199 00

S99QQ

199 00

$99.00

$99 00

■SALE

$59 00

159 00

$59 00

159.00

159.00

Coupon

$49.00

149.00

J49 00

J49 00

$49 00

sOMMODORE
(the new learning computer)

16

$99. oo

• COM-64 POWER FOR VIC-20 $79.00

" NEW VOICE SYNTHESIZER $59.00

(Com-64 or VIC-20)

COMMODORE 16 COMPUTER $99.00

This new LEARNING COMPUTER has 48K total memory

(32K ROM and 16K RAM) 40 columns. 25 lines. 123

colors. 8 sound levels, upper-lower case. High resolution

grac^cs. 66 typewriter keys, eilended 3 5 MICROSOFT

BASIC with over 75 commands, machine language

monitor, 12K useable RAM. FANTISTIC FOR

PROGRAMMERS AND STUDENTS!!!

COM-64 POWER FOR VIC-20 579.00
Just plug in our 32K RAM MEMORY EXPANDER

and you get as much usadte programming power

as the CommotJore-6') compuler!! Master control

switches on cover. Gold Edge connectors, five

year warranty (FREE S29 95. CARTRIDGE GAME)

NEW VOICE SYNTHESIZER $59.00
For Com-64 or VIC-20 computers. Just plug it in

and you can program words anrj sentences, ad

just volume and pilch, make talking adventure

games, sound action games and customized

talkies'! FOR ONLY $1995 you can add TEXT

TO SPEECH. |ust lype a word and hear your

computer talk-ADD SOUND TO "ZORK.11

SCOTT ADAMS AND AARDVARK ADVENTURE

GAMES" (Disk or tape).

16K RAM CARTRIDGE $49.00

Increases VIC-20 programming power 4 limes

Expands total memory to 41K (41,000 Dytesi

Memory block switches are an outside cover1

CARDCO Includes FREE $29.95 game!!

8KRAMCARTRIDGES34.95

Increases VIO20 programming power 2 1/2

times. Expands total memory to 33K (33.000

bytes) Includes FREES16 95game

3 SLOT SWITCHABLE EXPANDER S24.95

Allows you to add 3 cartridges at one time-

switch select to lum slots on or oil —PLUS reset

button A must 1c your VIC-20 computer"

9" GREEN SCREEN MONITOR $69.00
Excellent quality SANYO, easy to read. 80 col

umns x 24 lines. Green Phosphorous screen

with anti-glare, metal caDinet! Saves your TV

PLUS 59.95 for connecting cable Com-6<! or

VIC-20.

12" GREEN OR AMBER MONITOR $99.00

Your choice o' green or amber screen monitor top

quality. SANYO. 80 columns x 24 lines, easy to ready,

antiglare, faster scanning' PLUS $9 95 for connecting

cable Com-64 or VIC 20.

• LOWEST PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS

Add SI0.00 lor shipping, handling and insurance. Illinois residents

please add 6% to*. Add $20.00 for CANADA. PUERTO RICO, HAWAII.

ALASKA. APO-FPO orders. Canadian orders must be in U.S. dollars.

WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check. Money Order or Personal Check. Allow 14

doys for delivery. 2 to 7 days for phone orders, 1 doy express mail!

VISA — MASTER CARD — C.O.D.

It
ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312382-5244 to order

(WE LOVE OUR CUSTOMERS!



BIG FOUR
NEW 128K —MEGA BYTE DUAL DISK DRIVE-80 COLUMN

COMPUTER SYSTEM SALE!
HOME • BUSINESS • WORD PROCESSING

8050

Dual Disk Drive

1 Mega Byte

(if ordered

before 10/1/84)

List Price $3717.95

LOOK AT ALL YOU GET FOR ONLY $ 895.
LIST PRICE

B128 COMMODORE 128K 80 COLUMN COMPUTER $ 995 00

8050 DUAL DISK DRIVE {over 1 million bytes] 1 795 00

4023 100 CPS 80 COLUMN BIDIRECTIONAL PRINTER 499 00

12" HI RESOLUTION 80 COLUMN GREEN OR AMBER MONITOR 249 00

BOX OF 10 LORAN LIFETIME GUARANTEED DISKS 49 95

1100 SHEETS FANFOLD PAPER 19.95

ALL CABLES NEEDED FOR INTERFACING 102 05

TOTAL LIST PRICE $ 3717.95

Printer replacement options (replace the 4023 with the following at these sale prices)

* Olympia Executive

* Comstar Hi-Speed

Letter Quality

160 CPS 15V

Serial Printer

' Serial-Business Printer

* Telecommunications Deluxe Modem Package

Professional 80 Column

Word Processor

Professional Data Base

Accounts Receivable

Accounts Payable

Plus You Can

LIST

$149 95

14995

149 95

14995

Order These Business Programs

SALE

599.00 Payroll

Inventory

99.00 General Ledger

99.00 Financial Spread Sheet

99.00 Pfosram Generator

LIST

$699

$779

$ 199

At Sale

00

00

00

$

$

$

Prices

LIST

$U9 9i>

149 9[j

149 9b

149 9b

149 95

SALE

399.00

499.00

139.00

SALE

S99.00

99.00

99.00

99.00

99.00

15 DAY FREE TRIAL We give you 15 days to try out this SUPER SYSTEM PACKAGE11 II it doesn't meet your expec

tations, just send it back to us prepaid and we will refund your purchase price!1

90 DAY IMMEDIATE REPLACEMENT WARRANTY If any of the SUPER SYSTEM PACKAGE equipment or programs
fail due tp faulty workmanship or material we will replace it IMMEDIATELY at no charge!!

[Add $50.00 for shipping and handling!!

$100.00 for Canada, Puerto Rico, Hawaii orders.

j WE DO NOT EXPORT TO OTHER COUNTRIES
j Enclose Cashiers Check, Money Order or Personal Check. Allow
I 14 days for delivery. 2 to 7 days for phone orders, 1 day express
I mail! Canada orders must be in U.S. dollars. We accept Visa and
(MasterCard. We ship CO D. to U.S. addresses only.

(WlLOVIOUBCUSTOMIMlENTERPRIZES
BOX 550, BARRINQTON, ILLINOIS 60010
Phon* 312/382-5244 to ordtr



80 COLUMN PRINTER SALE—$149.00*

COM-STAR T/F

Tractor

Friction

Printer

* *

COM-STAR

15 Day Free Trial -180 Day Immediate Replacement Warranty

• Lowest Priced, Best Quality, Tractor-Friction Printers in the U.S.A.

• Fast 80-120-160 Characters Per Second • 40,46,66,80,96,132 Characters Per Line Spacing
• Word Processing • Print Labels, Letters, Graphs and Tables • List Your Programs

• Print Out Data from Modem Services • "The Most Important Accessory for Your Computer"

•STX-80 COLUMN

PRINTER—$149.00
Prints full 80 columns. Super silent

operation, 60 CPS, prints Hi-resolutlon

graphics and block graphics, expanded

character set, exceptionally clear

characters, fantastic print quality, uses

inexpensive thermal paper! Best thermal

printer in the U.S.A.! (Centronics Parallel

Interface).

"DELUXE COMSTAR T/F

80 CPS PRINTER—$179.00
The COMSTAR T/F (Tractor Friction)

PRINTER is exceptionally versatile. It

prints 8'A" x 11" standard size single

sheet stationary or continuous feed com

puter paper. Bi-directional, impact dot

matrix, 80 CPS, 224 characters. (Cen

tronics Parallel Interface).

Premium Quality—120 CPS

COMSTAR T/F SUPER-10X

PRINTER—$289.00
COMSTAR T/F (Tractor Friction) SUPER-

10X PRINTER gives you all the features

of the COMSTAR T/F PRINTER plus a

10" carriage, 120 CPS, 9 x 9 dot matrix

with double strike capability for 18 x 18

dot matrix (near letter quality), high

resolution bit image (120 x 144 dot

matrix), underlining, back spacing, left

and right margin settings, true lower

decenders with super and subscripts,

prints standard, italic, block graphics

and special characters, plus 2K of user

definable characters! The COMSTAR T/F

SUPER-10X PRINTER was Rated No. 1 by

"Popular Science Magazine." It gives you

print quality and features found on

printers costing twice as much!! (Cen

tronics Parallel Interface) (Better than Ep

son FX 80).

Premium Quality—120 CPS

COMSTAR T/F SUPER-151A"

PRINTER-$379.00
COMSTAR T/F SUPER 15V PRINTER

has all the features of the COMSTAR T/F

SUPER-10X PRINTER plus a 15V car

riage and more powerful electronics

components to handle large ledger

business forms! (Better than Epson FX

100).

Superior Quality

SUPER HIGH SPEED—160 CPS

COMSTAR T/F 10"

PRINTER-S399.00

SUPER HIGH SPEED COMSTAR T/F

{Tractor Friction) PRINTER has all the

features of the COMSTAR SUPER-10X

PRINTER plus SUPER HIGH SPEED

PRINTING—160 CPS, 100% duty cycle,

8K buffer, diverse character fonts,

special symbols and true decenders, ver

tical and horizontal tabs. RED HOT

BUSINESS PRINTER at an unbelievable

low price!! (Serial or Centronics Parallel

Interface)

Superior Quality

SUPER HIGH SPEED-160 CPS

COMSTAR T/F 15V

PRINTER—$529.00
SUPER HIGH SPEED COMSTAR T/F

15V PRINTER has all the features of the

SUPER HIGH SPEED COMSTAR T/F 10"

PRINTER plus a 15V carriage and more

powerful electronics to handle larger

ledger business forms! Exclusive bottom
paper feed!!

PARALLEL INTERFACES
For VIC-20 and COM-M- $69.00

For Apple Computers— $79.00

NOTE: Other printer interfaces

available at computer stores!

are

Double

Immediate Replacement

Warranty

We have doubled the normal 90 day war

ranty to 180 days. Therefore if your

printer fails within "180 days" from the

date of purchase you simply send your

printer to us via United Parcel Service,

prepaid. We will IMMEDIATELY send you

a replacement printer at no charge,

prepaid. This warranty, once again,

proves that WE LOVE OUR

CUSTOMERS!

Add $17.50 (or shipping, handling and insurance. WE DO NOT EXPORT

TO OTHER COUNTRIES EXCEPT CANADA.

Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days

for delivery, 2 to 7 days for phone orders. 1 day express mail! Canada

orders must be in U.S. dollars. VISA — MASTER CARD ACCEPTED. We

ship C.O.D.

IU
(WE LOVE OUR CUSTOMERS)

I

ENTERPRIZES
BOX 550, BARRINQTON, ILLINOIS 60010
Phona 312/382-5244 to ordtr
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ABCDEFGHIJKLMNQPQR8TUVMXYZ 1234S6769O



OOlympia EXECUTIVE LETTER QUALITY

"DAISY WHEEL PRINTERS"

o ■■--■

1 "1

1

Executive tetter

SSBI

Quality

ftSt■■Hi ■

II

Printer

Execuf/Ve Letter Quality Pnnter/Typewnter

World's Finest Computer Printer

List Price $699 SALE $399

Daisywhee! printer, bidirectional with special print

enhancements.

Print speed up to 20 characters per second.

10, 12, and 15 characters per inch.

256 character print buffer.

14.4" forms width.

Print line width: 115, 138. and 172 characters.

Serial RS-232-C and parallel Centronics interface

ports built-in.

Built-in bidirectional forms tractor.

Operating status control panel.

World's Finest

Combination" Printer/Typewriter

List Price $799 SALE $489

• Superb computer printer combined with world's finest

electronic typewriter!

• Better than IBM selectric — used by world's largest

corporations!

• Two machines in one — just a flick of the switch!

• Superb letter quality correspondence — home, office,

word processing!

• Extra large carriage — allows 14-1/8" paper usage!

• Drop in cassette ribbon — express lift off correction or

eraser up to 46 characters!

• Precision daisy wheel printing — many type styles!

• Pitch selector — 10, 12, 15 CPS, Automatic relocate key!

• Automatic margin control and setting! Key in buffer!

• Electronic reliability, built in diagnostic test!

• Centronics parallel interface built-in

15 Day Free Trial - 90 Day Immediate Replacement Warranty

Add J1 7.50 for shipping, handling and insurance. Illinois residents please

add 6% tax. Add $35.00 for CANADA. PUERTO RICO, HAWAII, ALASKA.

APA-FPO orders. Canadian orders must be in U.S. dollars.

WE DO NOT EXPORT TO OTHER COUNTRIES.

Enclose Cashiers Check. Money Order or Personal Check. Allow 14 days

delivery, 2 to 7 days for phone orders, 1 day express mail!

VISA — MASTERCARD - COD.

No C.O.D. to Canada. APO-FPO

COM64 — VIC-20 INTERFACE

APPLE INTERFACE

$59.00

$79.00

(WE LOVE OUR CUSTOMERS)ENTERPRIZES
BOX 550, BARRINGTON, ILLINOIS 60010

Phont 312/382-5244 to ordtr



PE 1 10

CP

DJ

JG

CO

DA

m

HI

1

1

1

1

1

1

1

1

1 1

20

30

40

50

60

70

75

60

DL

NH

CN

UK

1

1

2

2

80

85

00

10

20

CB 225

IF 226

DATA 81,81,81,60,60,60,60,60,

60,60,60,60,81,81,81,60,68,72

,81,81,81,81,81,81,81

DATA 0,81,81,81,81,60,60,60,6

0,60,60,60

FOR 1=0 TO 15

BL*=BL*(2,20-1):SOUND 0,75-1,

8, I

POSITION 0,5:? #6;BL*:NEXT I:

SOUND 0,0,0,0

FOR 1=1 TO 250:NEXT I

GOSUB 4000

GOSUB 5000

? CHR*<125):? :? :? "TO PLAY:

":? "POSITION GUN OVER CORREC

T ANSWER":? "AND SHOOT THE UF

O. "

? :? :? "BE CAREFUL NOT TO WA

STE SHOTS."

? :? :? :? :? "PLEASE WAIT A

MOMENT "

GOSUB 5500

LVL=1:SC=0:NP=3:HIT=0:GUN=0:X

I = 165

? CHR*(125):POKE 752,I:P0SITI

ON 12,10:SETCOLDR 2,2,10:SETC

OLOR 1,2,0:? "ENTERING LEVEL

II ; LVL

PB=0:SCL=0

RESTORE 110:FOR 1=1 TO 35:REA

D ArSOUND 0,A,10,8:FOR J=l TO

20:NEXT J:NEXT I:SOUND 0,0,0

BN410

JE 230 A=INT(RND(0) *4+l)+4*(LVL-l)

IH 235 B=INT (RND (0> *4*LVL+1 )

DE 240 IF MENU=1 THEN C = A +B:GOT0 255

HE 250 C=A*B

flj 255 A*=STR*(A) :B*=STR*(B) :C*=STR*

NC 260 RP=INT(RND(0)*4>+1

FO 270 IF RP=1 THEN ANS=A:A*=CHR*(63

GC 280 IF RP = 2 THEN ANS=B:B*=CHR*(63

BK 290 IF RP= 3 OR RP = 4 THEN ANS =C:C4

= CHR* (63)

GD 295 FOR 1 = 1 TO 500:NEXT I:? CHR* (

125):POSITION 13,5:SETCOLOR 1

,0,14:SETCOLOR 2,0,2

EJ 300 IF MENU=1 THEN ? A* s " + ";B*;

" = ";C*:GOTO 320

? A*;" X ";B*; " = ";C*

FOR 1=1 TO NP:POSITION 2*1,2:

? CHR*(123):NEXT I

POSITION 25,2:? "SCORE ";SC:P

B=PB+1

IF ANS>90 THEN DEL=10:GOTO 36

0

IF ANS>20 THEN DEL=5:G0T0 360

DEL=INT((ANS/10)+1)

DT=INT(RND(0)*5)+1

FOR 1=1 TO 5:CH(I)=ANS+(I-DT)

*DEL:POSITION 6*1,21:? CH(I):

NEXT I

GOSUB 3500

POKE 53278,1:SHT=0

FDR X0=200 TO 25 STEP -DX:POK

E 53248,X0

OC 400 ST =STICK (0):Xl = Xl+4»( <ST=7) + (

78 COMPUTE! September 1984

A0

EJ

NC

SC

DA

AF

UK

FO

QH

KG

fid

310

320

340

345

346

350

360

370

375

380

390

PC

AE

CE

BD

m

JO

E3D

IC

fin

415

420

430

435

440

445

450

460

470

ED 480

0E 4 90

NP 500

EH 530

IB 540

DB 550

HC 560

EC 565

FF 570

FK 575

KI580

PF 590

FN 600

FB610

GE 620

HK 630

GD640

FF 650

ON 660

ID 670

FK 680

IJ 690

DG 7 00

GN710

DH715

PI 720

XK210)):Xl = Xl-4*( (ST=11) + (X1

>40)):POKE 53249,XI

IF STRIG(0)=0 AND 5HT=0 THEN

GUN=1:POKE PMBASE+384+Y1,0:Y1

=102:XM1=X1+7:POKE 53253,XMls

SHT=1

IF BUN=1 THEN GOSUB 2000

IF HIT=1 THEN HIT=0:GOTO 440

NEXT X0:POKE 53253,250:SOUND

0,0,0,0:GUN=0

GOTO 450

IF SCL>=50 THEN LVL=LVL+1:POK

E 53249,250:GOTO 220

POKE 53249,250:GOTD 230

GOSUB 3700

IF Y0<100 THEN GOTO 380

FOR X0=205 TO 30 STEP -DX:POK

E 53248,X0

IF PEEK(53260)<>2 THEN NEXT X

0

POKE 53248,250:POKE 53249,250

:POKE 53250,X0

GOSUB 2800

POSITION 2*NP,2:7 "«"

FOR 1=1 TO 30:SOUND 0,250-4*1

,10,8:NEXT I:SOUND 0,0,0,0

POSITION 2*NP,Z:? " ":FOR 1=

15 TO 0 STEP -lsSOUND 0.100,0

,I:NEXT I

NP=NP-1

FOR 1=1 TO 10

POSITION 6*PT,21:? "

{4 SPACES*"

K=INT(RND <0) *15)

FOR J=40 TO 25 STEP -1:SOUND

0,J-K,10.8:NEXT J

POSITION 6*DT,21:? ANS

K=INT(RND(0)*15):FOR J=40 TO

25 STEP -1:SOUND 0,J-K,10,8:N

EXT J:NEXT I:SOUND 0,0,0,0

BL*=" ":BL*(3S)=" ":BL*(2>=BL*

KEEP*="KEEP TRYING "

FOR 1=1 TO 23:BL*(3B-I.38)=KE

EP*

SOUND 0,90-I,8,INT(I/2)+3:POS

ITION 0,9:? BL*:NEXT I

BL*=" ":BL*(38)=" ":BL*(2)=BL

*

KEEPt="I KNOW YOU CAN DO IT "

FOR 1=1 TO 28:BL*(38-1,38)=KE

EP*

SOUND 0,100-1,8,INT(I/2):POSI

TION 0,11:? BL*:NEXT I

RESTORE 110:FOR 1=1 TO 35:REA

D A:SOUND 0,A,10,8:FOR J=l TO

10:NEXT J:NEXT I:SOUND 0,0,0

IF NP = 0 THEN GOTO 71

SOUND 0, 0, 0, 0: GOTO 2

GRAPHICS 18:P OS ITION

; "SCORE ";SC

POSITION 4,6:? #6: " fUli=l:

0

5.2:? #6

FJE" : POSITION 3,7:? #6;"Hi 5H

I!] 740 IF STRIG(0)=0 THEN SOUND 0,0,

0,0:GOTO 170

II 750 RESTORE 110:FOR 1 = 1 TO 35:REA

D A:SOUND 0,A,10,8:FOR J=l TO

12:NEXT J:NEXT I:SOUND 0,0,0,0



AATARI
in— --. WicoJoystick

/■■P',\ WicoTrackball
"^=a CompuServe

Covers

SPECIALS
. $21 Maxoiis S25
$36 Memorex $24

. S26 Elephanis . . .■ $18
$7 FhpN File $20

COMMODORE

600XL CALL

800XL CALL
righti reserved.

INTERFACES
Axiom 846 Cast

Ape Face Call
Atari 850 (In Stock) . . $169

Interfast 1 $150

Microbits 1150 Call
Axiom Buffer Call

DIRECT PRINTERS
AxiomAT-100 $219

Atari 1027 $285
Axiom550AT $319

Axiom 700 AT J469

Atari 1025 $395

DIRECT MODEMS
Microbits 1000C ... $128
Atari 1030 $114

OTHER ATARI
400 Keyboard ... Call ATR-8000<64K) . $448
Koala Pad . $67 ATB-B0O0(16K) $295

Chalkboard Pad . $75 Alien Voice Box . ... S98
Bit-380ColLjmn $228 1010 Recorder ...$74

ATARI SOFTWARE
ADVENTURE INTL OPTIMIZED SYSTEMS

Ultra Disassembler (Dl $33

E 1984 Atari, Inc. All

DISK DRIVES
indusGT Call

TrakATD2 $388
Trak AT-1 S319

Trak AT D4 Call

Astra 1620(Dual) . $499
Peroom Call

Atari 1050 $349
Rana 1000 Call

MEMORIES
Microbits 64K (XL) .. $126

Mosaic 4BK (400) .... $98

Mosaic 64K (400/800) Call
Mosaic 32K $68

Atari 64K(600XL) Call

Diskey(D)
Adv. M2(each)(C) ..

5aga 1 i2(each)(Di .

ATARI
Atari Writer (R)

Paini(D)

Microsolt Basic II(R)

VisicalC(D)

Home File Mgr(D)

Assemble! EditorlR)
Qin(R)

Dig Dug (R)

Atari Logo (R)
Robotron(R)

AVALON HILL

$33

$18
$27

. $68

. $30

. $64

$139

. $36

. $44

. S32

. $32

$72
. $35

Telengard . <Ci$16(D]$19

CloseAssault (C)20(O|23

TAC(D|

BRODERBUND
Arcade Machine (D) .

Bank St. Writer (D| . .

Oper. Whirlwind (D) .

. $27

. $39

. $46
. $27

Choplifter . (D)$23(R)$29
David'sMidnighi(D) .

CBS SOFTWARE ....

CONTINENTAL
Home Accountant (D)

Tax Advantage (D) ..

COUNTERPOINT SW

DATASOFT

Pooyan(OD) ,

Teietaik(D)
Basic Compiler (D) . .

Graphic Gen (D)
Graphic Master (D) . .

MicropainterlD) ....
Zaxxon(OD)

TextWizard/SpellfD)

EASTERN HOUSE
Monkey Wrench 11 ..

EOUCATIONAL SW
Tricky 1,2,3or4 ..

Tricky 5-13

EPYX

Dragon Riders (C/D) .

Temple APS (CD) ...

Jumpman{C/D) . ...

Pit Stop (R)

FIRST STAR

. 123

Call

$48

. $45

Call

. $20

. S33

. $55

. $17

. $23

. $23

. $27

$55
»

. $51

. $15
$22

. $27

. 127

. $27

. $27

Boulder Osh (C/O)20(R)27

Bristles (C/D)

Flip Flop (C/D)

GAMESTAR

Foo1bail(C/D)
Baseball (C/D)

INFOCOM
Zorki, If or III (D) ...

Deadline (D)

Starcross(D)
Suspended(D) ....

Witness(D)

Planetfall{D)
Enchanter (D)

Infidel (D)

KRELLSAT

. $20

. $20

$21

. $21

. $27

. $34

. $27

. $34

. $34

. $34

. $34

$34

Call

1NTELL STATEMENTS

Prof. Blackjack (D) ..

UK
Letter Perfect(D) . . .

Data Perfect (D) ....
Spell Perfect (D)

Letter Perfect (R> . ■

MICROPROSE

Solo Flight (D)

Hellcat Ace (C/O) .. .

MONARCH

ABCComplleMDl ■ ■

$46

. $74

. $74

. $5e

. $74

$26
. $23

. $5E

Action (R)

Basic XL(R)
Mac 65 (D)

C-65(D)
Bug 65 (D)

PARKER BROS

Astrochase(R)
DeathSiar(R)

OBertIR)

Popeye(R)

PENGUIN

Graphics Magician (D)

Spy's Demlse(D| ....

QUALITY SW

Return ol Hercules (D)

All Baoa(D)

RESTON
Moviemaker(D]

SCARBOROUGH SYS.

Mastertype(D/R) .....
Songwriter(D)

SCHOOL WIZWARE

SEGA

Star Trek (R)

Buck Rogers (R)

Congo Bongo (R)

SIERRA ON-LINE
Homeword(D)

UHimall(D)

Dark Crystal (D)
Wiz. & Pnncess(D) . . .

SPINNAKER

Snooper Troop 1,2(D) .
Most Amazing(D)

Kids on Keys(D)

Trams (D)
Delta Drawing (R) ....

AerobiCS(D)

STRATEGIC SIM.

Broadsides (D)

Carrier Force (D) ... .

Combat Leader (D) ...
Rails West (D)

Epidemic (D)
Eagies(D) ..

Cosmic Bal lor II (D| ..

SUBLOGIC
Flight Simulator II (D( .

Plnball(C/D)

SYNAPSE
SynFile + (D)

SynTexr(D|

File Manager(R) ... .
Fort Apocalypse (CD)

Dimension XlOD) ...
Blue Max (CD)

Encounter (D/R|

Zepplin(CD)
Pharoah's Curse (CD)

TfiONIX

S.A.M (D)
P.M. Animator(D)

Juice |C/D>
Cnatterbee(D)

MISCELLANEOUS

Miner 2049 (R)

Millionaire (CD) ....

Zombies (CD)
Prisoner 2 (D) ,

SargonllfD)
Gndrunner(R)

B-Graph(D)

Miles invoices(D)

Castle Wolfenstein ID)

OdestaChess(D) ...

Financial Wizard (D|

Ultima III (D)

$65

S65
$58

$58
$23

$33

$33

$33
$33

$39

S21

$22

$22

$45

$27
$27

Call

$27

$27

$27

$46

$39

$26
$22

$30
$27

$20
$27

S27
$34

$27

$39
$27

$27

$23
$27

$27

$36

$20

S65

S65
$54

$23

$23
$23

$23
$23

$23

$39
$29
$20

$27

$34

$45

$23

$27

$23
520

$65
$57

$20

$46

$41

$35

CBM64 CALL

SX64 CALL

1701 MONITOR S249

*flSTRf) 1620
DISK DRIVE SYSTEM

MORE FOR YOUR MONEY

DOUBLE OR SINGLE DENSITY

TWO DRIVES

SPECIAL S499

Printers/Etc.
STAR
Gemini 10X , . .

jemini 15X .. . .

JelialO .. .
Star Letter Oual

EPSON

FX80

MX 100
RX 80 F/T

SMITH CORONA

TPII

JUKI

AMDEK

Color I

V300

V300A
Color II

SAKATA

NOVATION
J-Cai

Apple Cat II ...

D-Cat

K

CITOH

1268 Prownter

$378 Prownter II

. $376 Starwriter

. . . Call Printmaster

OKI DATA

. Call 82A

. . Call 84P

Call •)?

93

$438 MANNESMAN

.. Call 160L
Spirit

MONITORS
NEC

. $274 GRN(JB1260]

$139 GRN(JB1201)
. $149 Color Composite .

$449 RGB Color

. Call PANASONIC

MODEMS
HAYES

. $99 Smartmodem ... .
S259 Smartmodem 1200

. $149 Micromodem II .

/

Micromodem lie

$335

$648

. $1098

$1448

Cal

Caf

Cal

Cal

. $568
Cal

.. $115

. $149

$298

$598

Cai

. $209

. $498

$259

$239

COSMIC
COMPUTERS

UNLIMITED

727 BREA CANYON RD., SUITE 16

WALNUT, CA 91789

ORDER LINES OPEN MON-SAT 8 am - 8 pm

(800) 626-7642
PLEASE FOR ORDERS ONLY

SORRY, NO COD'S

caT.f.(714) 594-5204
FOR TECHNICAL INFO, ORDER INQUIRIES,

OR FOR CALIFORNIA ORDERS

AUaS2.50 snipping per software orfler in contmeniai U S Add $5 00
snipping per software O'fJer for AK, HI, FPO-APO Add $10 00 or 15%

(whichevEf is greater) per scltware Grder lor non-U S Call for cost of

hardware snipping Cahi residents add 6Vi'/> sales lai Cashiers

checks or money orders lined within 24 hours tor items in stock

Personal checks require 4 weeks to clear MasterCard and Visa OK for

software only within continental U 5 . add 3% surcharge include card

no . expiration date and signature Due to our low prices, all sales are

final All defective returns must have a return authorization number

Please call to obtain one Defore reluming goods for replacement or

repair Prices & availaDility subject to change

DISK DRIVES
MSD(170K) 1349

MSD(Dual)(170Kx2i $539
Laser{170K| $325

Commodore 1541 . E239
Concord<170K) .... Call

80 COLUMN BDS
BaiteriesBOCol $149

Video Pak 80 . . $129
Z80 Video Pak . E209

DIRECT MODEMS
Hesmodem £53

1650Automodem . . . $99

1600 Modem . .. Call

64

INTERFACES
The Connection

Bus Card

CardcoG +

CardcoB
MSOllEEE)

Cardco5Slot

RS-232

.. $85

. $149

.. $69

. . Call
. $98

$48
Call

DIRECT PRINTERS
MPS801

Commodore 1526

CardcoLQ/J
1520 Color Printer

S219
$288

$498

1129

RECORDERS
Cardco Recorder ,

1530 Commodore

Cassette Interface

$4B

. Call
$29

SOFTWARE 64
ACCESS SOFTWARE

Beached (Di $24
Neutral Zone (C/D| . S24

Epntemaster(D) . $25

AVALON HILL

NukeWar(C) S12

Androm. Conquest (C( $14

Midway Campaign (Cl $13
Computer Football (C) $13

Telengard (C)S16(D)S19

FlymgAce(C) ... $15

Moon Patrol (C) . . $17

BATTERIES INCLUDED

Paper Chp(D) . . S69

Consultant (Dl $75

BusCard $138

80-ColumnBD $138
Paper Clip w/5peli <D> S85

Spell Pack <D) . $37
Organizer Series (Ea) . $22

BLUE SKY

Calc Result Adv. . . . $99

Calc Result Easy .. . $57

BRODERBUND
Bank St. Writer (D) $46

Operal. WhrlwndiD) . . $27

Choplifter (H) . $27

Lode Runner (D) 23 (Rl 27

CBS SOFTWARE

Success with Math (D) 117

WbsirWordGame(D| $20

Learning Bridge(D| . . $55

COMMODORE

Simon's BasiC(R) . CALL
Magic Desk (R) . . $48

Logo(D) $45
Assembler 64 (D) ... $15

Easy Script 64 (D) . $32

Accounting Pkgs(Eal $32

COMPUTER ADV. IDEAS

Game Show |D) . . . . $27

WinW/Wordslorll(D) S15

Sports Facts (D) . . . $15

CONTINENTAL S.W.
Home Accountant (D) $48

Tax Advantage (D) . $45

FCM(D| $34

COUNTER POINT SW

Early Games (Ea) . . $20

CREATIVE SOFTWARE

Moondust(R) $23
Save New York (R) . $23

Pipes (R) $23

Househld Finance (C) $20

DATASOFT

Pooyan(C/D) . . $20

Moon Shuttle (D) . . $20

ENTECH

Studio64(C/D) . . $28
Database 64 (D) $45

EPYX

Temple of APS (C/D) . . $27

Jumpman(C'D) . . $27

Dragonriders(CZD) . . $27
Pitslop(R) $27
Gateway to APS (R) . . $27

FIRST STAR

Astrochase(OD) $20

Bristle (C/D) $20

Flip Flop (C/D) $20

FUTURE HOUSE

Comp. Pers Account. $56

HES
Synlhesound64(D) . $23

OmnicalC(D} $34
OmniwriterlD) . ... $45

Hesmon(D) $27
64 Forth (R) S39

Multiplan(D) S65

Turtle Graphics (R) ... $39

INFOCOM

Planet Fall(D) S34

Enchanter (D) . $34
Infidel (D) $34

JINSAM
MmiJini(R) $75

MICROSOFTWARE INTL

Practicalc64 (C]34|D)36

Spreadsheet . (C) 49(0)52
Prac1iMe64[D) $36

MIRAGE CONCEPTS

DataBase(D) $68
Word Processor (D) . $68

MICROSPEC

Database (D| . .544

Mailing List |O) . - $32
Checkbook Mgr(D) ... $47

GJL(D) J44
A/P(D) $47
A/RID) $47

PARKER BROS

Q-Bert(R) $33
Popeye(R) . $33
Froggef(Fi) .. $33

PROFESSIONAL SW

WordproWfSpeil(D) . $68
SpeUrighttD) . . $45

QUIKTEX

Quick Br Fok{R) $49

RAINBOW

File Assistant (D) $46
Writers Assistant (D) S46

Spreadshl Assist. (D) $56

SCARBOROUGH

Mastertype(D/R) . $27

Song Writer (D) . $27

SEGA

StarTrek(R) $27

BuckRogers(R] . $27

Congo Bongo(R) .. $27

SOFTSMITH

Touch Typing (C/D| . $21

SOUTHERN SOLUTIONS

Businessman (D) . . $48

Bill Payer (D| . . . $48

BillColiectoMD) ... $48
Paymaster(D| $48

SPINNAKER
Snooper 1 or2ID) . . $27

Aerobics (D) . . $34

Kidson KeysfDt . $20
Most Amazing (D) . 127

KindercomplD) . . . $20
Alphabet Zoo (D) 20

Trains (D) - $27
Delta Drawing (R) $27

Delia Music |R> . . . $27

SUBLOGIC

Flight Simulator II (D) $36

PinDall(QD) ... $22

SYNAPSE
Ft. Apocalypse (OD) . $23
Necromancer (CD) . S23

Zax«on|D) . . $23
Blue Max (D) $23
Pnaroah'sCurse(C/D| $23

Zepplin(D) . . - - $23
Quasimodo(D| . $23

SSI
Combat LeadeMOD) $27
Computer Baseball (D| $27

Eagles(D) . ... $27
Ringside Seat (D) . . $27
Tigers In Snow (C/D| 127

Battle Normandy (C/D) $27

TIMEWORKS
Dungeons ol Alg. (QD) $17

Robbers Lost (C/D) ... $17

Money Mgr. (C/D) ... $17

Wall Street (C/D) ... . $17

Data Manager (C/D) . $17
Elec. Checkbook (C/Dj S17

TOTL

■ TotlText . . (C]$32(D)$34
Label . . . [Cj$15(D)$17

Time Mgr. . (QS24(D)$27

RsrchAsst (C)I24(D)$27

TRONIX

SA.M.(0| $39
Juice (D) $23
Chatterbee(D) . S27

MISCELLANEOUS

Dtskey(D) • $33

BarronsSatjD) $59

Millionaire^) . $39
Sargonil(D) . $23

BGraph(D) $59
Castle Wolfenstein (D| $20

OdesiaChess(D) . $46

Ultima III (D) . . . $39
Pro! Blackiack(D) . $46

Homeword(D| .. .. $46
Pers. Accountant ID) . $23

Karate Devils (Di $27
Final Flight (D) $22

MAE AssemblerlO} $47



HF 760

HF 770

£6 1999

FL 2000

HG 2 0 1 0

PF 2020

GJ 2030

JB 2035

AN 2040

flfi 2050

AS 2100

HG 2499

Kl 2500

CL 25 10

PH 2520

BD 2530

DH 2540

Hi 2699

CE 2700

EO 2710

PN 2720

KH 2730

AJ 2799

BF 2800

DC 2810

PH 2820

CE 2830

If! 2840

KP 2850

GB 2999

AF 3000

GO 3025

JK 3030

IL 3040

AK 3050

BH 3055

GB 3060

AJ 3070

EJ 3080

Nfl 3085

EA 3090

KF 3100

AN 3 1 1 0

GOTO 740

END

REM MISSILE MOVEMENT

YH1=Y1

Y1=Y 1-5

IF YKH THEN GUN=0:SOUND 0,0

,0,0:RETURN

POKE PMBASE+384+YH1,0:POKE P

MBASE+384+Yl,4:S0UND 0,Y1,8,

10

IF PEEK(53257)<>3THEN RETURN

GOSUB 2500

POKE 77,0

POKE PMBASE+3B4+Y1,0:GUN=0;P

OKE 53278,1:SOUND 0,0,0,0:RE

TURN

REM CHECK COLLISION

REM

XC0R=4»6*DT+45

IF XMKXCOR+15 AND XM1>XCDR-

3 THEN GDSUB 3000:HIT=1:GOTO

2540

GOSUB 2700

GUN=0:RETURN

REM UFO CLUNKS

POKE 704,14

FOR 1=1 TO 25:S0UND 0,150+1,

10,B:NEXT I

SOUND 0,0,0,0:POKE 704,24:PO

KE 53278,1

RETURN

REM EXPLOSION SOUND

FOR 1=1 TO 2:N=INT(10*RND<0)

+ 1 ) * 10

FOR L=15 TO 0 STEP -isSOUND

0,N,0,L:SOUND 1,N+l,0,L:SDUN

D 2,N+2,0,L:SOUND 3,N/2,0,L

FOR J=l TO 10:NEXT J:NEXT L

POKE 53258.3:NEXT I

POKE 53258,1:POKE 53250.250

RETURN

REM DIRECT HIT

POKE 53248.250:POKE 53250,X0

:POKE 53253,250

POSITION 6*DT, INT( (Y0-14) /4)

IF Y0=40 THEN SC=SC+25:SCL=S

CL+25:? "25"

IF Y0=60 THEN SC=SC+10:SCL=S

CL+10:? "10"

IF Y0=80 THEN SC=SC+5=SCL=SC

L+5:? "5"

GOSUB 2800

POSITION 30.2:? " ";SC:FOR I

=1 TO 250:NEXT I

IF SCL>=50 AND SCL/PB>20 THE

N POSITION 13,12:HU=5:? "50

BONUS POINTS":SC=SC+50:GOTO

3090

IF SCL>=50 AND SCL/PB>=10 TH

EN POSITION 13,12:HU=4:? "25

BONUS POINTS":SC=SC+25:GOTO

3090

GOTO 3130

FDR 1=1 TO 3

SETCOLOR 2,HU,4:S0UND 0,25,1

0,8:FOR J=l TO 50:NEXT J

SETCOLOR 2,0,2:SOUND 0,75,10

,8:F0R 3=1 TO 50:NEXT J:NEXT

IK

KH

AG

PB

AF

PE

61

FO

HN

GF

FC

H

JK

OK

GB

LB

FH

Y.Y.

OB

KG

GD

PH

FB

kn

I?

LB

HF

AE

KH

NI

OF

PI

AN

CD

m

K

GE

KD

EP

DN

3120

3130

3499

3500

3510

3520

3530

3535

3540

3545

3546

3550

3560

3570

3580

3590

3600

3610

3699

3700

37 1 0

3720

3725

3730

3999

4000

4010

4020

4030

4050

4060

4999

5000

5020

5030

5060

5070

5075

5080

5085

POSITION 30,2:? " ";SC

RETURN

REM CHANGE UFO HEIGHT

FOR I=PMBASE+512+Y01 TO PMBA

SE+518+Y01:GOSUB 3600:PDKE I

,0:NEXT I

FOR I=PMBASE+768+Y01 TO PMBA

SE+776+Y01:GOSUB 3600:POKE I

,0:NEXT I

Y0 = 40

RESTORE 3535:F0R I=PMBASE+51

2+Y0 TO PMBASE+5IB+Y0:GOSUB

3600:READ A-.POKE I,A:NEXT I

DATA 24,60,255,255,255,60,24

RESTORE 3545:F0R I=PMBASE+76

8+Y0 TO PMBASE+776+Y0:GOSUB

3600:READ A:POKE I,A:NEXT I

DATA 16,68,82,137,66,161,34,

68, 16

Y01=Y0

PM1=PMBASE+512+Y0:PM2=PMBASE

+768+Y0

POKE 204,INT<PM1/256>:POKE 2

07, INT (PM2/256)

POKE 203,PM1-(PEEK(204)*256)

-is POKE 206,PM2- (PEEK (207) *2

56) -1

POKE 205.7:POKE 208,9

RETURN

ST=STICK<0> : X 1 = X 1 +4* < (ST = 7) +

<XK210>):Xl=Xl-4*((ST=ll> + t

X1>40>>:POKE 53249,X1

RETURN

REM UFO DOWN

Y0 = Y0-t-20

FOR 1=1 TO 20

AB=USR(1536):BA=USR<1551):60

SUB 3600:NEXT I

Y01=Y0

RETURN

REM VERTICAL MOVEMENT DOWN

RESTORE 4050

FOR 1=1536 TO 1565

READ A:POKE I,A:NEXT I

RETURN

164,205,177,

136,136,16,

!03

47.

200

30,

164,208,177,206,200

136,136,16,247,230,

1 1

CHR* < 125) :POKE

"MISSILE MAT

DATA 104

,145,203

203,96

DATA 104

, 145,206

206,96

REM MENU

GRAPHICS

752, 1

POSITION

H MENU"

? :? "MOVE

TRIGGER":

Mt="(Qli»y

C A } <: D:

i C J "

POSITION 8,11:? "ADDITION 8<

C4 SPACES > MULTIPLICATION11

POSITION 8,12:? "SUBTRACTION

C3 SPACES3& DIVISION"

? :? :? "SL0W<:4 SPACES J t UP >»

; M*

7 :? :? "FAST(4 SPACES3{UP}"

;M*

JOYSTICK AND PUSH

? "TO SELECT GAME"

CEJtD0WN>C3 LEFTJ

<!3 LEFTXZ>CXJ
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LK 5090

HF 5100

BN 5 1 1 0

OD 5120

AB 5 1 30

LB 5135

DK 5 1 4 0

NB 5 150

NO 5 160

SH 5170

ftD 5180

EH 5190

6P 5200

NJ 5210

HJ 5220

KK 5 230

3P 5499

JA 5500

DO 5 5 1 0

ftE 5520

Lti 5530

LK 5540

PG 5570

Aft 5580

IC 5610

PH 5620

HO 5630

POSITION 25,14:? M*:POSITION

25,18:? M*

SCR =PEEK(88)+256*PEEK <89) : XC

=611:MENU=1:DX=1

POKE SCR+XC,B3:FOR DLY=1 TO

50:NEXT DLY

POKE SCR+XC,0:FDR DLY=l TO 5

0:NEXT DLY

IF STRIG<0)=0 THEN GOTO 5230

ST=STICK(0)

IF ST=7 AND XC=611 THEN XC=6

26:MENU=2

AND XC=611 THEN XC=

AND XC=626 THEN XC=

XC=626 THEN XC=

XC=771 THEN XC=

XC=771 THEN

XC=786 THEN XC=

XC=786 THEN XC=

IF ST=13

7 7 1 : D X = 3

IF ST=13

786:DX=3

IF ST=11 AND

611:MENU=1

IF ST-1'# AND

611:DX=1

IF ST=7 AND

86:MENU=2

IF ST=11 AND

771:MENU=1

IF ST=14 AND

626:DX=1

GOTO 5110

RETURN

REM INITIALIZE PM GRAPHICS

X 1=2513: Y1=95:X0 =250:Y0=40

J=PEEK(106>-8:POKE 54 27 9,J:P

MBASE=256*J

POKE 559,46:P0KE 53277.3

POKE 53256,1:POKE 53257,1:PO

KE 53258,1:POKE 53260,1

FOR I=PMBASE+384 TO PMBASE+8

96:POKE I,0:NEXT I

RESTORE 55S0:FOR I=PMBASE+64

0+Y1 TO PMBASE+649+Y1:READ A

:POKE I,A:NEXT I

DATA 8,8,8,8,8.28,127,127,54

, 54

POKE 704,24:POKE 705,200:POK

E 706,14

POKE 53248,X0:POKE 53249,XI:

POKE 53250,X0

RETURN

Program 2:

VIC Missile Math, Machine Language

Refer to the "Automatic Proofreader" article before typing this

program in.

12288 :160,000,141,106,003,152,050

12294 :153,064,003,200,192,120,226

12300 :208,248,169,001,141,068,079

12306 :003,032,102,048,096,032,075

12312 :001,049,173,062,003,072,128

12318 :168,169,035,153,206,017,010

12324 :200,169,036,153,206,017,049

12330 :200,169,037,153,206,017,056

12336 :104,168,162,000,173,068,211

12342 :003,153,206,149,200,232,229

12348 :224,003,208,244,172,062,205

12354 :003,096,172,062,003,162,052

12360 :000,169,032,15 3,206,017,137

12366 :200,232,224,003,208,245,166

12372 :172,062,003,200,169,032,210

12378 :153,184,017,169,007,15 3,005

123 84 : 184,149,172,062,003,096,250

12390 :169,207,141,019,145,173,188

12396 :017,145,141,070,003,169,141

12402 :127,141,034,145,173,032,254

12408 :145,073,255,041,128,013,007

12414 :070,003,041,176.141,074, 119

12420 :003,169,255,141,034,145,111

12426 :173,074,003,201,048,240,109

12432 :054,201,016,208,019,17 3,047

12438 :112,003,205,100,003,240,045

12444 :005,169,001,141,092,003,05 5

12450 :173,100,003,141,112,003,182

12456 :173,074,003,201,032,208,091

12462 :010,172,078,003,192,000,117

12468 : 240,003,206,078,003,201,143

12474 :176,208,010,172,078,003,065

12480 :192,003,176,003,238,078,114

12486 :003,172,078,003,185,252,123

12492 :048,141,062,003,072,152,170

12498 :07 2,032,02 3,048,104,168,145

12 504 :104,172,078,003,204,066,075

12510 :003,240,012,17 2,066,003,206

12516 :185,252,048,141,06 2,003,151

12522 :032,068,048,172,078,00 3,123

12528 :140,066,003,173,092,003,205

12534 :240,003,032,065,049,096,219

12 540 :003,007,011,015,019,024,075

12546 :173,062,003,105,206,133,172

12552 : 253,169,017,105,000,133,173

12558 : 2 54,056,165,253,233,021,228

12564 :133,253,165,254,233,000,034

12570 :133,254,024,165,253,105,192

12576 :000,133,253,165,254,105,174

12582 :132,133,254,169,002,160,120

12588 :000,145,253,056,165,253,148

12 594 :233,000,133,253,165,254,064

12600 :233,132,133,254,169,038,247

12606 :145,253,096,169,022,141,120

12612 :104,003,162,005,160,021,011

12618 :189,0 21,050,133,163,189,051

12624 :253,049,133,164,202,189,046

12630 :021,050,133,168,189,253,132

12636 :049,133,169,032,212,050,225

12642 :177,163,201,038,144,061,114

12648 : 201,040,176,057,072,177,059

12654 :168,201,057,144,013,104,029

12660 :140,110,003,032,203,049,141

12666 : 172,110,003,076,129,049,149

12672 :104,145,168,024,165,168,134

126 78 :105,000,133,168,16 5,169,106

12684 :105,132,13 3,169,169,002,082

12690 :145,168,056,165,168,2 33,05 7

12696 :000,133,168,165,169,233,252

12702 :132,133,169,169,032,145,170

12708 :163,136,016,183,232,23 2,102

12714 :224,023,208,154,206,104,065

127 20 :003,17 3,104,003,016,144,107

12726 :169,032,141,092,016,141,005

12732 :096,016,141,100,016,141,186

127 38 : 104,016,136,169,000,141,248

12 744 : 092,003,096,072,173,133,001

12750 :003,205,078,003,208,015,206

12756 :032,228,050,104,169,000,027

12762 :072,169,003,141,132,003,226

12768 :076,231,049,104,177,168,005

127 74 :07 2,104,096,024,169,206,133

12780 :109,062,003,133,253,169,197

12786 :017,105,000,133,254,169,152

12 79 2 : 000,141,065,049,096,016,103
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12798 :016,016,016,016,016,016,094

12804 :016,016,016,016,016,017,101

12810 :017,0X7,017,017,017,017,112

12816 : 017,017,017,017,017,000,101

12822 :022,044,066,088,110,132,22s

12828 :154,176,198,220,242,008,002

12834 :030,052,074,096,118,140,032

12840 :162,184,206,228,250,173,219

12846 :106,003,208,029,169,110,159

12852 :133,251,169,016,133,252,238

12858 :160,019,140,096,003,169,133

12864 :005,141,098,003,169,001,225

12870 :141,106,003,169,000,141,118
12876 :100,003,096,173,100,003,039

12882 :201,003,144,013,169,000,100

12888 :141,106,003,169,002,141,138

12894 :132,003,076,211,050,172,226

12900 :096,003,169,058,145,251,054

12906 :200,169,060,145,251,200,107

12912 :169,062,145,251,172,096,239

12918 :003,200,200,200,169,032,154

12924 :145,251,200,145,251,200,036

12930 :145,2 51,17 2,096,003,024,05 3

12936 :165,251,105,000,133,251,017

12942 :165,252,105,132,133,252,157

12948 :173,098,003,145,251,200,250

12954 :145,251,200,145,251,056,178

12960 :165,251,233,000,133,251,169

12966 :165,252,233,132,133,252,053

12972 :206,096,003,17 3,096,003,237

12978 :208,031,169,0 32,145,251,246

129 84 :136,145,251,136,145,251,224

12990 :024,165,251,105,132,133,232

12996 :251,165,252,10 5,000,133,078

13002 :252,160,019,140,096,003,104

13008 :238,100,003,096,072,152,101

13014 :072,138,072,160,050,136,074

13020 :208,2 53,104,170,104,168,20 3

13026 :104,096,169,015,141,014,25 3

1303 2 :144,169,128,141,013,144,203

13038 :162,255,032,212,050,202,127

13044 :208,250,169,000,141,014,002

13050 :144,169,032,145,168,172,056

13056 :096,003,200,169,000,145,101

13062 :251,200,169,000,145,251,254

13068 :200,169,000,145,251,024,03 3

13074 :165,251,105,000,133,251,155

13080 :165,252,105,132,133,252,039

13086 :172,096,003,200,145,251,129

13092 :200,145,251,200,145,251, 204

13098 :056,165,251,23 3,000,133,112

13104 :251,165,252,233,132,133,190

13110 :252,162,255,032,212,050,249

13116 :202,208,2 50,202,208,2 5 3,10 3

1312 2 :096,160,000,185,000,128,123

13128 :153,000,020,200,208,247,132

13134 :160,000,185,000,129,153,193

13140 :000,021,200,208,247,160,152

13146 :000,185,000,130,15 3,000,046

13152 .-02 2,200,208, 247,160,000, 165

13158 :185,000,131,15 3,000,02 3,082

13164 :200,208,247,160,007,185,091

13170 :172,051,15 3,000,0 20,136,134

13176 :016,247,160,031,185,180, 171

13182 :051,153,024,021,136,016,015

13188 :247,160,007,185,212,051,226

13194 :153,208,021,136,016,247,151

13200 :160,007,185,220,051,153,152

13206 :224,021,136,016,247,160,186

13212

13218

13224

13230

13236

13242

13248

13254

13260

13266

13272

13278

13284

13290

:007,

:021,

.141,

164,

000,

112,

255,

128,

000,

000,

031 ,

000,

001,

255,

185,228

136,016

005,144

073,018

000,001

240,024

255,000

192,248

033,030

000,000

063,127

255,255

007,031

255,013

,051,153,

,247,169,

,096,146,

,164,146,

,003,031,

,255,255,

,000,000,

,252,014,

,030,030,

,000,000,

,127,000,

,255,255,

,255,255,

,013,013,

240,252

205,188

073,005

000,227

063,022

255,047

000, 190

015,023

033,104

007,217

000,052

255,217

255,008

013,028

Program 3: VIC Missile Math, BASIC

Refer to the "Automatic Proofreader" article before typing this
program in,

5 POKE 36879,8:POKE56,48iCLR:SYS65017

:rem 156

10 PRINT"{CLR}{2 DOWN}{WHT}":A?="MISSILE
{SPACE}MATH":GOSUB900 :rem 159

15 POKE36869,192 :rem 109

20 PRINT"{3 DOWN}{5 RIGHT}{RED}DO YOU WAN

T TO:11 :rem 186
30 PRINT"{2 DOWN}{RIGHT}[CYN}ADD&

{7 SPACES}{WHT}MULTIPLY" :rem 134
40 PRINT"{CYN}{DOWN}{RIGHT}SUBTRACT

(3 SPACES}{WHT}& DIVIDE" :rem 74
50 PRINT"{2 DOWN}{GRN}SLOW":PRINT"

[2 DOWN}{CYN}FAST{YEL}":G=15:H=5
:rem 107

55 H=5 :G=15:GF=20 :rem 174

60 V1=37139:REM DDR FOR SWITCH UPDNLFTFIR

E irem 37

61 Rl =37137:REM PORTAB2=UP?B3=DN;B4=LFT:

B5=FIRE :rem 141

62 V2=37154:REM DDR FOR RIGHT :rem 142

63 R2= 37152:REM PORTB;B7= RIGHT :rem 64

64 POKE37139,195:J1=PEEK(37137):POKE37139

,128 :rem 15

65 POKE37154,127:J2=PEEK(37152)AND128:POK

E37154,255

66 B=J10RJ2

70 IF B= 156THEN 90

80 IFB=172THENH=5

81 IFB=60THENH=14

82 IFB=184THENG=15:GF=20

83 IFB=180THENG=18:GF=10

rem 114

rem 131

rem 169

rem 249

rem 246

rem 148

rem 147

84 POKE781,G:POKE782,H:POKE783,0:SYS65 5 20

:PRINT"Q" :rem 170

85 IF OGOG OR OH<>H THENPOKE781, OG : POKE7

82,OH:POKE783,0:SYS65520:PRINT'

rem 135

86 OG=G:OH=H:GOTO60 :rem 183

90 L=1:SC=0:S=3 :rem 93

100 PRINT"{CLR}{3 DOWN}{2 RIGHT}{WHTjPOSI

TION GUN OVER{7 SPACES]CORRECT ANSWER

:rem 228

105 BN=0:BO=0:B=0:SH=0:SYS13123 :rem 41

110 PRINT"{4 DOWN}{4 RIGHT}AND SHOOT UFO"

:rem 101

120 PRINT"{3 DOWN}{4 RIGHT}{WHT}BE CAREFU

L NOT{8 SPACES]TO WASTE SHOTS":rem 66
130 PRINT"{2 D0WN}{3 RIGHT}{CYN}ENTERING

{SPACE}LEVEL";L :rem 216

135 GOSUB 1000 :rem 218

140 FORI=1TO5000:NEXT :rem 20

141 PRINT"{CLR}{11 SPACES}{WHT}SCORE{RED}
"SC"£HOME}{BLU}"; :rem 222
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142 FORI=1TOS:PRINT"{RIGHT)A";:NEXT

:rem 200

150 A=INT(RND(0)*4+1)+4*(L-1) :rem 243

160 B=INT(RND(0)*4*L+1) :rem 231

170 IFH=5THENC=A+B:GOTO180 :rem 74

175 C=A*B :rem 202

180 A?=STR$(A):B$=STR$(B):C$=STR$(C)

:rem 6

190 RP=INT(RND(0)*4)+1 :rem 212

200 IFRP=1THENANS=A:A?=" ?" :rem 31

210 IFRP=2THENANS=B:B$=" ?" :rem 35

220 IFRP>2THENANS=C:C$=" ?" :rem 39

230 PRINT"{HOME}{2 DOWN}{4 RIGHT)";:IFH=5

THENPRINTA$" +"B$" ="C$:GOTO250

:rem 181

240 PRINTA$" X"B$" ="C$ :rem 114

250 IFANS>90THENDEL=10iGOTO270 :rem 93

260 IFANS>20THENDEL=5:GOTO270 :rem 43

265 DEL=INT((ANS/10)+1) :rem 10

270 DT=INT(RND(0)*4)+1 :rem 201

275 PRINT"{HOME}{21 DOWN}" :rem 231

277 SYS12288 :rem 164

280 FORI=1TO4:CH(I)=ANS+(I-DT)*DEL:PRINTT

AB((I*4)-2)STR$(CH(I));"{2 LEFT}";:NE

XT :rem 92

285 FORI=1TO4:IFCH(I)=ANSTHENPOKE901,1-1

:rem 236

286 NEXT:POKE880,255 :rem 176

290 W=PEEK(868):SYS 12307:FORQ=1TOGF*10:N

EXT:IF PEEK(900)THEN300 :rem 47

293 SYS12845 :rem 161

295 GOTO 290 :rem 116

300 X=PEEK{900):SH=SH+1 :rem 64

310 IFX=3THEN500 !rem 175

320 IFX=2THEN600 :rem 176

500 IFW=0THENB=25 :rem 253

510 IFW=1THENB=10 :rem 249

520 IFW=2THENB=5 :rem 207

525 BN=BN+B :rem 102

526 SC=SC+B:PRINT"{HOME}{8 DOWN}

{10 RIGHT}"B irem 125

530 IFBN>=50THENL=L+1:GOTO700 :rem 1

550 GOTO 140 :rem 104

600 S=S-1:IFS=0THEN800 :rem 39

601 PRINT"{HOME}{BLU}{8 DOWN}":A$="KEEP T

RYING":GOSUB 900 :rem 151

602 PRINT"{2 DOWN}":A$="I KNOW YOU CAN DO

IT":GOSUB 900 :rem 133

603 PRINT"{2 DOWN)":A$="THE ANSWER WAS":G

OSUB900:PRINT"{PUR){DOWN}":A$=STR5(AN

S):GOSUB900 :rem 210

610 FORI=1TO1000:NEXT:GOTO140 :rem 26

700 BO=INT(BN/SH+.5) :rem 137

710 IFBO>=25THENBO=50:GOTO750 : rem 11

720 IFBO>=10THENBO=25:GOTO750 :rem 8

730 GOTO 760 :rem 112

750 PRINT"{HOME){14 DOWN}[5 RIGHT)B{CYN}O
{GRN}n{YEL}u{BLU}S"BO:SC=SC+BO

:rem 240

760 FORI=1TO5000:NEXT:GOTO 100 :rem 32

800 PRINT"{CLR}{3 DOWN}{6 RIGHT}{CYN}SCOR

E ";SC :rem 201

805 PRINT"{3 DOWN}{6 RIGHT}{BLU}GAME OVER
:rem 196

820 PRINT"{5 DOWN}{4 RIGHT}{CYN}PRESS ANY

KEY {DOWN){8 SPACES)TO PLAY AGAIN"
:rem 123

900 X=LEN(A$):A?=A$+"{2 SPACES}" :rem 115

910 FORI=lTOX+10-INT(X/2+.5)iPOKE211,21-1

:PRINTMID$(A$,1,I); :rem 249

915 FOR T=1TO60:NEXTT:NEXTI : rem 224

920 RETURN :rem 123

999 END :rem 130

1000 POKE36878,15:S2=36876:POKE36877,127

:rem 218

1005 RESTORE :rem 234

1010 READ P,LE :rem 235

1020 IF P=-5THENPOKES2,0:RETURN :rem 154

1025 POKES2,P :rem 248

1030 FOR T= 1 TO LE*2:NEXT :rem 118

1040 GOTO1010 :rem 192

1050 DATA 173,50,127,50,173,50,192,200,12

7,100,192,200,127,100

1060 DATA 192,200,192,50,189,50,181,50,17

3,100,173,50,192,300,-5,-5

rem 205

rem 201

Programmer's Notes:

VIC Version
The VIC-20 version of "Missile Math" re

quires at least an 8K expander. To make it

easier to enter this version, the machine lan

guage portion of the program has been listed

in MLX format. To enter Missile Math, you

must enter Program 2 using the VIC MLX

Program elsewhere in this issue. The

starting address is 12288 and the ending

address is 13295. After you have entered

and saved Program 2, enter Program 3 as

you would a normal BASIC program and

save it to tape or disk.

To run Missile Math, you must first

enter these POKEs.

POKE 43,1:POKE 44/24:POKE 641,0:POKE

642,24:POKE 6144,0

Type NEW and load Program 2, bypassing

the normal relocator by adding ,1 to the

LOAD command. Here's how your LOAD

command should look:

From tape:

LOAD "filename" ,1,1

From disk:

LOAD "filename" ,8,1

Now type NEW, then load and run Program

3.

830 POKE198,0

835 WAIT 198,1

840 GOTO5

:rem 200

:rem 212

:rem 10

Program 4: 64 Missile Math
Refer to the "Automatic Proofreader" article before typing this

program in.

0 GOSUB 1000 :rem 113

1 V=54272:FORI=0TO24:POKEV+I,0:NEXT

:rem 176

5 POKE 53280,0:POKE 53281,0 rrem 138

10 PRINT"{CLR}{4 DOWNj{BLU}":A$="MISSILE

(SPACE)MATH":GOSUB900:GOSUB 950:rem 51

15 PRINT"{DOWN}{9 RIGHTjUSE JOYSTICK IN P

ORT #2" :rem 219

20 PRINT"{3 DOWN}{13 RIGHT}{RED}PLEASE SE
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LECTr" :rem 175

30 PRINT"{2 DOWN}{5 RIGHT}{CYNJADDITION &
{7 SPACES } ^MULTIPLICATION" :rem 192

40 PRINT"{5 RIGHT}{CYN}SUBTRACTION
[9 SPACES}§73& DIVISION" :rem 216

50 PRINT"{2 DOWN}{GRN}SLOW":PRINT"
{2 DOWN}£63FAST{YEL}":G=18:H=9:POKE830

,H:POKE831,G jrem 92

60 X=PEEK(56320):J=XAND15:B=XAND16:rem 14

70 IFB-0THEN90 :rem 61

80 IFJ=llTHENH=9 :rem 205

81 IFJ=7THENH=29 :rem 213

82 IFJ=14THENG=18 :rem 1

83 IFJ=13THENG=21 :rem 251

84 POKE828,H:POKE829,G:SYS49152 :rem 110

85 GOTO60 :rem 12

90 L=1:SC=0:S=3 :rem 93

100 POKE 53269,0:PRINT"{CLR}{8 DOWN}
{4 RIGHT}£83POSITION GUN OVER CORRECT

ANSWER" :rem 215

105 BN=0:BO=0:B=0:SH=0 :rem 246

110 PRINT"{2 DOWN}{14 RIGHT}AND SHOOT UFO

" :rem 101

120 PRINT"{3 DOWN}{5 RIGHT}E3^BE CAREFUL

{spaceJnot to waste shots" rrem 240

130 PRINT"{2 DOWN}{12 RIGHT}{PUR}ENTERING

LEVEL";L !rem 218

135 GOSUB 950 :rem 183

140 FORI=1TO3000:NEXT :rem 18

141 PRINT"{CLR}{30 SPACES}{GRN}SCORE{RED}
"SC'Mhome} {BLU}"; : rem 247

142 FORI=1TOS:PRINT"{RIGHT}A";:NEXT

:rem 200

150 A=INT(RND(0)*4+1)+4*(L-1) :rem 243

160 B=INT(RND(0)*4*L+1) :rem 231

170 IFH=9THENC=A+B:GOTO180 :rem 78

175 C=A*B :rem 202

180 A5=STR$(A):B$=STR$(B):C$=STR$(C)

:rem 6

190 RP=INT(RND(0)*4)+1 :rem 212

200 IFRP=1THENANS=A:AS=" ?" :rem 31

210 IFRP=2THENANS=B:B$=" ?" irem 35

220 IFRP>2THENANS=C:C?=" ?" :rem 39

230 PRINT"{HOME}{4 DOWN}{15 RIGHT}(PUR}";

:IFH=9THENPRINTA$" + "B$" ="C$:GOTO250

:rem 182

240 PRINTA$" X"B$" ="C$ :rem 114

250 IFANS>90THENDEL=10:GOTO270 :rem 93

260 IFANS>20THENDEL=5:GOTO270 irem 43

265 DEL=INT((ANS/10)+1) :rem 10

270 DT=INT(RND(0)*5)+1 :rem 202

275 PRINT" {HOME} {21 DOWNHyEL}" : rem 133
280 FORI=1TO5:CH(I)=ANS+(I-DT)*DEL:PRINTT

AB(I*5)CH(I)7:NEXT :rem 135

285 FORI=1TO5:IFCH(I)=ANSTHENPOKE901,1-1

:rem 237

286 NEXT :rem 223

290 SYS49195 :rem 166

300 X=PEEK(900):SH=SH+1 :rem 64

310 IFX=2THEN500 :rem 174

320 IFX=1THEN600 :rem 175

500 W=PEEK(833):IFW=0THENB=25 :rem 223

510 IFW=1THENB=10 irem 249

520 IFW=2THENB=5 :rem 207

525 BN=BN+B :rem 102

526 SC=SC+B:PRINT"{HOME}{18 DOWN}

{17 RIGHT}{GRN}"B irem 16

530 IFBN>=50THENL=L+1:GOTO700 :rem 1

550 GOTO 140 rrem 104

600 S=S-1 :rem 215

601 PRINT"{HOME}^73{9 DOWN}":A?="KEEP TRY

ING":GOSUB 900 jrem 35

602 PRINT"{3 DOWN}":A$="I KNOW YOU CAN DO

IT":GOSUB 900 :rem 150

603 PRINT"{2 DOWN}":A5="THE ANSWER WASi"t
GOSUB900:PRINT"{PUR}":A5=STR$(ANS):G0
SUB900 :rem 251

610 GOSUB950:IFS=0THEN800 :rem 5

620 GOTO140 srem 102

700 BO=INT(BN/SH+.5) :rem 137

710 IFBO>=25THENBO=50:GOTO750 rrem 11

720 IFBO>=10THENBO=25:GOTO750 trem 8

730 GOTO 760 :rem 112

750 PRINT"{HOME}{14 DOWN}{14 RIGHT}g33B
{CYN}o{GRN}N{YEL}u{BLU}s{RED}:{WHT}"B
O:SC=SC+BO :rem 230

760 FORI=1TO5000:NEXT:GOTO 100 :rem 32

800 POKE53269,0:PRINT"{CLR}[3 DOWN}

{15 RIGHT}{CYNjSCORE:tPUR}";SC
:rem 114

805 PRINT"{7 DOWN]{18 RIGHT}{BLU}GAME"

:rem 40

810 PRINT"{3 DOWN}{18 RIGHT}OVER":rem 227
820 PRINT"[5 DOWN}{6 RIGHT}{GRN}PRESS

{YELJaNY KEY{GRN} TO PLAY AGAIN"

rem 223

830 POKE198,0 rrem 200

835 WAIT 198,1 :rem 212

840 GOTO5 :rem 10

900 X=LEN(A5):A?=A$+"{24 SPACES}":rem 115

910 FORI=lTOX+19-INT(x/2+.5):POKE211,39-1

:PRINTMID?(A?,1,I);:NEXT I

920 RETURN

950 V=54272:POKEV+24,15:POKEV+5,0

rem 205

rem 123

POKEV+6

rem 116,240

955 POKEV+1,25:POKEV,30:POKEV+4,33:FORI=1

TO300:NEXTiPOKEV+4,32 :rem 75

960 POKEV+1,33iPOKEV,135:POKEV+4,33:FORI=

1TO900jNEXT:POKEV+4,32 :rem 130

970 POKEV+1,25:POKEV,30:POKEV+4,33:FORI=1

TO400INEXT:POKEV+4,32 rrem 73

980 POKEV+1,33 r POKEV,135 r POKEV+4,33:FORI =

1TO100:NEXT:POKEV+4,32 :rem 124

990 POKEV+1,29 r POKEV,223:POKEV+4,33:FORI=

lTO100:NEXT:POKEV+4,32 rrem 128

992 POKEV+1,28:POKEV,49:POKEV+4,33:FORI=1

TO100:NEXTrPOKEV+4,32 :rem 87

994 POKEV+1,25:POKEV,30:POKEV+4,33:FORI=1

TO700:NEXT:POKEV+4,32 rrem 82

996 FORI=1TO100:NEXT :rem 243

998 POKEV+1,25:POKEV,30 r POKEV+4,33:FORI=1

TO360:NEXT:POKEV+4,32 i rem 88

999 POKEV+1,33:POKEV,135:POKEV+4,33:FORI=

1TO600:NEXT:POKEV+4,3 2:RETURN:rem 165

1000 PRINT"{CLR}{10 D0WN}{8 RIGHTJLOADING
MACHINE LANGUAGE":1=49152:CK=0

:rem 232

1010 READ A:IF A=256 THEN 1030 srem 246

1020 POKE I,A:CK=CK+A:I=I+1:GOTO 1010

:rem 65

1030 IFCK<>80338THENPRINT"ERROR IN DATA":

STOP :rem 28

1040 RETURN irem 165

1050 DATA 174,63,3,172,62,3 i rem 41

1060 DATA 24,32,240,255,169,32 :rem 191

1070 DATA 32,210,255,174,61,3 :rem 136

1080 DATA 172,60,3,24,32,240 :rem 83

1090 DATA 255,169,209,32,210,255 :rem 43

1100 DATA 173,61,3,141,63,3 rrem 31

1110 DATA 173,60,3,141,62,3 :rem 30
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Notes On The

Commodore 64, Tl,

Apple, And IBM PC/PCjr

Versions
Instructions for all these versions are in

cluded within the programs themselves. The

64 version (Program 4) requires a joystick in

port 2. The TI-99/4A version (Program 5)

requires Extended BASIC and may be played

with either a joystick or the keyboard. The

Apple version (Program 6) requires a paddle

controller. The IBM PC/PCjr version (Pro

gram 7) is controlled from the keyboard.

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

1320

1330

1340

1350

1360

1370

1380

1390

1400

1410

1420

1430

1440

1450

1460

1470

1480

1490

1500

1510

1520

1530

1540

1550

1560

1570

1580

1590

1600

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

96,32,106,194,169,2

141,64,3,169,0,141

65,3,169,1,141,66

3,169,100,141,67,3

169,250,141,248,7,169

251,141,249,7,169,252

141,250,7,169,7,141

21,.208,169,6,141,39

208,169,8,141,40,208

169,15,141,41,208,169

0,141,23,208,169,2

141,29,208,169,255,141

27,208,141,68,3,169

0,141,70,3,173,30

208,169,0,162,24,157

0,212,202,224,255,208

248,169,15,141,24,212

173,61,3,201,21,208

8,169,15,141,77,3

76,164,192,169,22,141

77,3,32,227,192,32

54,193,32,160,193,32

230,193,32,218,193,173

68,3,208,236,169,17

141,5,212,141,6,212

169,129,141,4,212,169

1,141,1,212,169,30

141,76,3,32,218,193

206,76,3,208,248,169

0,170,157,0,212,232

224,25,208,248,96,174

64,3,189,82,194,141

0,208,169,200,141,1

208,173,67,3,141,2

208,173,66,3,10,141

16,208,174,65,3,189

102,194,141,3,208,173

70,3,201,1,240,14

174,64,3,189,82,194

141,4,208,169,200,141

5,208,173,76,3,240

20,206,76,3,173,76

3,10,10,141,1,212

201,0,208,5,169,128

141,4,212,96,173,67

3,208,3,206,66,3

206,67,3,173,66,3

24,109,67,3,201,0

208,23,238,65,3,169

:rem 149

:rem 84

:rem 45

irem 87

:rem 0

:rem 252

:rem 145

:rem 150

:rem 191

:rem 245

:rem 82

:rem 41

rem 151

:rem 28

rem 197

rem 231

rem 246

rem 135

:rem 47

rem 249

:rem 94

rem 193

:rem 40

rem 157

rem 129

rem 252

:rem 82

rem 150

rem 20 3

rem 125

rem 255

rem 155

rem 130

:rem 93

rem 140

rem 159

rem 242

:rem 29

rem 159

rem 233

:rem 94

irem 97

:rem 17

:rem 142

:rem 152

:rem 250

:rem 54

irem 40

:rem 151

1610 DATA 1,141,66,3,169,80

1620 DATA 141,67,3,169,0,141

1630 DATA 70,3,169,8,141,40

1640 DATA 208,173,0,220,141,69

1650 DATA 3,41,8,240,18,173

1660 DATA 69,3,41,4,208,21

1670 DATA 173,64,3,240,16,206

1680 DATA 64,3,76,137,193,173

1690 DATA 64,3,201,16,240,3

1700 DATA 238,64,3,173,70,3

1710 DATA 201,1,208,15,206,5

1720 DATA 208,173,5,208,201,30

1730 DATA 208,5,169,2,141,70

1740 DATA 3,96,173,69,3,41

1750 DATA 16,201,0,208,36,173

1760 DATA 70,3,208,31,169,1

1770 DATA 141,70,3,173,64,3

1780 DATA 74,74,141,71,3,169

1790 DATA 17,141,5,212,141,6

1800 DATA 212,169,129,141,4,212

1810 DATA 169,10,141,76,3,173

1820 DATA 70,3,201,1,240,5

1830 DATA 169,5,141,71,3,96

1840 DATA 174,77,3,160,0,136

1850 DATA 208,253,202,208,250,96

1860 DATA 173,30,208,141,72,3

1870 DATA 41,1,141,73,3,173

1880 DATA 72,3,41,2,74,141

1890 DATA 74,3,173,72,3,41

1900 DATA 4,74,74,141,75,3

1910 DATA 173,73,3,45,74,3

1920 DATA 201,1,208,3,76,31

1930 DATA 194,173,74,3,45,75

1940 DATA 3,201,1,208,3,76

1950 DATA 52,194,96,169,253,141

1960 DATA 248,7,169,1,141,21

1970 DATA 208,169,1,141,132,3

1980 DATA 169,0,141,68,3,96

1990 DATA 173,133,3,205,71,3

2000 DATA 208,16,169,253,141,249

2010 DATA 7,169,2,141,132,3

2020 DATA 169,0,141,68,3,96

2030 DATA 169,1,141,40,208,96

2040 DATA 70,70,70,70,110,110

2050 DATA 110,110,150,150,150,150

2060 DATA 190,190,190,190,230,230

2070 DATA 230,230,100,133,167,200

2080 DATA 162,0,189,118,194,157

2090 DATA 128,62,232,208,247,96

2100 DATA 0,0,0,0,0,0

2110 DATA 0,24,0,0,24,0

2120 DATA 0,24,0,0,24,0

2130 DATA 0,24,0,0,24,0

2140 DATA 0,24,0,0,24,0

2150 DATA 0,60,0,0,60,0

2160 DATA 0,60,0,0,60,0

2170 DATA 1,255,128,15,255,240

2180 DATA 127,255,254,127,0,254

2190 DATA 112,0,14,96,0,6

2200 DATA 96,0,6,192,0,0

2210 DATA 0,0,0,0,0,0

2220 DATA 0,0,0,0,0,0

2230 DATA 0,0,255,0,1,255

2240 DATA 128,7,255,224,31,255

2250 DATA 248,255,255,255,255,255

2260 DATA 255,255,255,255,255,255

2270 DATA 255,31,255,248,7,255

2280 DATA 224,1,255,128,0,255

2290 DATA 0,0,0,0,0,0

2300 DATA 0,0,0,0,0,0

2310 DATA 0,164,0,24,0,0

:rem 44

:rem 91

:rem 44

: rem 191

:rem 44

irem 251

:rem 145

:rem 162

:rem 38

:rem 45

:rem 80

:rem 186

:rem 95

: rem 6

:rem 139

:rem 45

:rem 45

:rem 109

:rem 91

:rem 239

:rem 146

:rem 234

:rem 55

:rem 97

:rem 44

:rem 143

:rem 42

:rem 251

: rem 2

:rem 255

: rem 0

:rem 36

:rem 111

:rem 245

: rem 9

:rem 101

:rem 145

:rem 62

:rem 96

:rem 40

:rem 33

irem 48

:rem 143

:rem 124

:rem 57

:rem 80

:rem 65

:rem 0

: rem 1

:rem 217

rem 70

rem 71

rem 72

rem 7 3

rem 74

rem 75

rem 192

rem 247

rem 192

rem 139

rem 219

rem 220

rem 182

rem 196

rem 105

rem 104

rem 206

rem 142

rem 227

rem 219

rem 125
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2320

2330

2340

2350

2360

2370

2380

2390

2400

2410

2420

2430

2440

2450

2460

2470

2480

2490

2500

2510

2520

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

24,

0,0

0,0

0,0

0,0

0,0

0,0

0,0

0,0

0,0

0,0

40,

2,2

0,
,0

.0

,0

#0
,0

.0

,0

,0

.0

,0

0,
,0
,0

.0

,0
,0

,0

,0

,0

,0

,0
128,

,0
2,18,

17, 11

1,45,

0,136

8,120

16,

2,3

0,0

B,

,0

,0

0,0,0

,0,0

,0,0

,0,0

,0,0

,0,0

,0,0

,0,0

,0,0

,0,247

,32,0

64,0,136,0

,130,33,120 t

196,16,168,0

,0
72

,1,169,0 i

,17,146,8

,144,0,8,8 j

,0
16

,1

,2,24,128 j

,0,0,32 i

,32,0

,193,256

: reir

rem

rem

rem

rem

rem

rem

rem

rem

: rem

: rem

: rem

rem

: rem

rem

19

222

223

224

225

226

227

228

220

74

19

34

233

50

189

: rem 1

rem

rem

rem

: rem

: rem

199

243

136

25

93

Program 5: TI-99/4A Missile Math
90 REM EXTENDED BASIC REQUIRED

100 DIM NOTE<14),DUR<14):: GOSUB 99

0 :: GOTO 150

110 CALL KEY(0,K,ST>:: CALL KEY(1,K

K,S):: IF ST=0 THEN CALL JOYST<

1,X,Y)ELSE X=<K=83)-(K=68):: Y =

<K=69>-(K=88)

120 RETURN

130 FOR 1=1 TO L :: B*=SEG$<E*,1,I)

:: DISPLAY AT(Y,X-I):B* :: CALL

SOUND(-I0,-6,4> : : NEXT I ::RETURN

140 FOR 1=1 TO 14 :: CALL SOUND(DUR

( I ) , NOTE <I > ., 3) : : NEXT I : : RETU

RN

150 E$=1!MISSILE MATH"

160 CALL CLEAR

170 CALL SCREENtS)

180 Y=12 :: X = 25 :: L=16 :: GOSUB 1

30 :: FOR T=l TO 100 :: NEXT T

190 GOSUB J40 :: FOR T=1 TO 300 ::

NEXT T

200 FOR 1=16 TO 24 : : DISPLAY AT*12

,25-I):B* :: NEXT I :: FOR 1=2

TO 13 :: B$=SEG$(E4,I,12):: DIS

PLAY AT(12,1):B* : : NEXT I

210 GOSUB 840

220 CALL CLEAR :: CALL SCREEN<3)::

PRINT "TO PLAY:11: : :: PRINT "P

OSITION GUN OVER CORRECT": : ::

PRINT "ANSWER AND SHOOT THE UF

O" : :

230 PRINT "WITH FIREBUTTON OR SPACE

BAR.11: : : : :: PRINT "BE CAREF

UL NOT TO WASTE": : :: PRINT "S

HOTS.": : : :

PRINT "FIRE OR <ENTER> TO START240

250

260

270

280

GOSUB 110 :: IF (KKO18) * (KO13

)THEN 250

LEVEL=1 :: SC,HIT,GUN=0 :: NP=3

:: PT(1>=25 :: PT<2>=10 :: PT<

3)=5 :: SPR=136

CALL CLEAR :: CALL SCREEN(11)::

DISPLAY AT<12,7):"ENTERING LEV

EL";LEVEL :: GOSUB 140 :: FOR T

=1 TO 100 :: NEXT T

PB,SCL=0

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

RANDOMIZE :: Y0=4 :: PF=5 :: A=

INT(RND*4+1)+4*(LEVEL-1):: B=IN

T (RND*4*LEVEL+ 1 )

IF MENU=1 THEN C = A + B ELSE C=A*B

A* =STR$ ( A) : : Bt = STR*(B) : : C* = ST

R* (C)

RANDOMIZE : :

IF RP=1 THEN

3>

IF RP=2 THEN ANS=B

3)

IF <RP=3>+

*=CHR*(63)

CALL CLEAR

D*=" + " :

RP=INT(RND44)+1

ANS = A : : A*=CHR* <6

B*=CHR*(6

(RP=4)THEN ANS=C

: CALL SCREEN<15)

IF MENU=2 THEN D*="

DISPLAY AT(4,10):A*;D*;B*;" = "

;Ct

FOR 1=1 TO NP :: CALL HCHAR(1,I

*2+l,112):: NEXT I

DISPLAY AT(1,17):"SCORE:";SC ::

PB=PB+1

IF ANS>90 THEN DEL=10 :: GOTO 4

40

IF ANS>20 THEN DEL=5 :: GOTO 44

0

DEL=INT((ANS/10)+1)

RANDOMIZE :: DT=INT<RND*5)+1

Xl=256 :: X2=l

FOR 1=1 TO 5 :: CH<I)=ANS+(I-DT

) *DEL : : LOK <I)=5*1-1 : : DISPLA

Y AT(24,L0K(I) ) :STR* (CH (I) ) ; : :

NEXT I

CALL SPRITE(#2,96,6,150.LOK£PF>

SHT=0 :: SP=14 :: FOR X0=X1 TO

X2 STEP -DX :: CALL SPRITE(#1,1

2B,SP,Y0*8, X0) : : SP=24-SP

CALL SOUND(-10,2000,3):: GOSUB

110 :: PF=PF+SGN(X):: PF=PF+<PF

=6)*5-<PF=0)*5 :: CALL LOCATE(#

2,150,LOK(PF)*S+4):: GOSUB 110

IF ((KK=1B)+(K=32))*(5HT=0)THEN

CALL SPRITE(#3.124,2,150,LOK<P

F)*8+4,-20,0)::CALL SOUND(200.

-6,3):: GUN=1 :: SHT=1

CALL P0SITI0N<#3,DR,DC):: IF (D

R<10)+(DR>192)THEN CALL DELSPRI

TE(#3)

520 CALL COINC(#1,#3,15,C>:: IF C T

HEN GOSUB 730

530 IF HIT=1 THEN X0=X2

540 NEXT X0 :: IF HIT=1 THEN HIT=0

:: GOTO 550 ELSE CALL DELSPRITE

(#3):: GUN=0 :: GOTO 570

550 IF <SCL>=50)THEN LEVEL=LEVEL+1

:: CALL DELSPRITE(ALL):: GOTO 2

70

560 CALL DELSPRITE (#1,#3) :: GOTO 29

0

570 Y0=Y0+4

580 IF Y0<13 THEN CALL DELSPRITE(#1

):: GOTO 480

590 FOR X0=X1 TO X2 STEP -DX :: CAL

L LOCATE(ttl,150,X0)

600 CALL COINC(ttl ,4*2, 10,C) : : IF C T

HEN CALL DELSPRITE(#2):: X0=X2

610 NEXT X0

620 FOR 1=3 TO 15 STEP 3 :: SPR=276
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630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

840

850

860

870

880

-SPR :: CALL SPRITE(#1,SPR,1+1,

150,LOK(PF)*8+4):: CALL SCREEN

(I):: CALL SOUND(-1 0+1*10,-5,3)

:: NEXT I

CALL DELSPRITE<#1)

CALL HCHAR(1,NP*2+1,42):: FOR I

=1 TO 30 STEP 3 :: FOR T=1 TO 3

0 :: NEXT T :: CALL SOUND(10,22

0,1):: NEXT I :: CALL HCHAR(1,N

P*2+i,32)

NP=NP-1 :: FOR T=l TO 5 :: DISP

LAY AT(24,LOK(DT)):"C3 SPACES>"

;:: CALL SOUND(30,220,3>:: CALL

SOUND <40,440,3) :

4,LOK(DT)-1>:ANS;

CALL SOUND<30,220

E*="KEEP TRYING !

=12 :: L=16 ::

E*="I KNOW YOU

890

900

910

920

930

DISPLAY AT(2 940

SUBTRACT";TAB(18)

PRINT "F

):: NEXT

:: X=25

GOSUB 130

CAN DO IT ! "

T

L = Y=l 4 GOSUB 1

IF NP=0 THEN 700 E

U": :

PRINT

ICK/"

PRINT

R TO"

PRINT

PRINT

"ADD :

POSITION BALL WITH JOYST

ARROW KEYS AND FIRE/ENTE

SELECT GAME.": :

TO: ": : : : PRINT TAB (7) ;

;TAB(1B);"MULTIPLY & "

950

960

970

980

990

X = 26

30

GOSUB 140

LSE 290

DISPLAY AT<16,6):"FINAL SCORE "

;SC :: DISPLAY AT(1B,9):"PLAY A

GAIN?" :: DISPLAY AT(20,4):"(<F

IRE> OR PRESS "Y*)"

GOSUB 110 :: IF (KK<>18)*(K<>8 9 10 00

)THEN 7.10 ELSE 210

REM CHECK COLLISION

IF ANS=CH(PF)THEN CALL DELSPRIT

E(#3):: GOSUB 770 :: HIT=1 :: G

OTO 750

CALL COLOR(#1 ,2) : : CALL SOUND ( 1

00,147,4,58 7,4.294,4,-1,3):: CA

LL COLOR(#1,14)

GUN = 0 :: RETURN

REM DIRECT HIT

FOR 1=10 TO 30 STEP 5 :: SPR=27

6-SPR :: CALL SCREEN ( I/10 + 8)::

CALL SOUND(-100,-6,I):: CALL

SPRITEtttl,SPR,2+1/4, Y0*8,X0)::

NEXT I

CALL SCREEN(15):: I=Y0/4 :: SC =

SC+PT(I):: SCL=SCL+PT(I):: DISP

LAY AT(14,9) B PT.C I ) ; "POINTS"

IF (SCL>=50)*<SCL/PB>20>THEN DI

SPLAY AT ( 16, 7) : "50 BONUS POINTS

11 : : SC = SC + 50 : : GOTO 820

IF (SCL>=50)*(SCL/PB>=10)THEN D

ISPLAY AT(16,7):"25 BONUS POINT

S" :: SC=SC+25 :: GOTO 820

GOTO 830

FOR 1=15 TO 3 STEP -1 :: CALL S

CREEN(I):: NEXT I :: FOR 1=3 TO

15 : : CALL SCREENU): : NEXT I

DISPLAY AT<1,23):SC;:: FOR 1=1

TO 350 :: NEXT I :: CALL DELSPR

ITE(ALL):: RETURN

CALL CLEAR :: CALL SCREEN(14)::

PRINT TAB(6):"MISSILE MATH MEN

1010

1020

1030

1040

1050

1060

1070

1080

1090

PRINT TAB(7>

;"DIVIDE": :

PRINT "SLOW"

AST": :

FOR J=17 TO 21 STEP 4 :: FOR CO

L=ll TO 13 :: CALL VCHAR<J,COL,

120,3):: CALL VCHAR(J,COL+11,12

0,3):: NEXT COL :: NEXT J

FOR J-18 TO 22 STEP 4 :: CALL H

CHAR(J,12,32):: CALL HCHAR(J,23

,32):: NEXT J

KHAR=122 :: PX=12 :: PY=18 :: M

ENU=1 :: DX=9

CALL HCHAR(PY,PX,KHAR):: GOSUB

110 :: KHAR=154-KHAR

IF ( (SGN(X)=0) *(SGN(Y>=0) JTHEN

970

CALL HCHAR(PY,PX,32):: IF <SGN(

X)<>0)THEN MENU=3-MENU :: PX=35

-PX ELSE PY=40-PY :: DX=27-DX

IF (KK=1B)+<K=13)THEN RETURN EL

SE 940

REM DEFINE CHARS, COLORS, & MUS

ICAL SCORE

CALL CHAR(120,RPT*(11F", 16) , 112,

"0000183C7E7E183C",122,"8142241

818244281")

CALL CHAR(96,"0000000003030303

0 3030 30F3F3F18181I&RPT*<"0",22>

&"C0F0F06060"):: REM BASE

CALL CHAR(124,RPTt("0",11)&RPT

* <"10",6> &RPT* <"0",51 ) ) : : REM

MISSILE

CALL CHAR(136,"000020 100000002

80051030008"S<RPT*("0",14)S<"C4C

000AC0S8"S<RPT*("0", 12) ) : : REM

EXPLOSION 1

CALL CHAR(140."00 1001000000080

00100002"&RPT*("0",18)&"800400

00000002000000000"):: REM

EXPLOSION 2

CALL CHAR<128,"0000000000001F7

FFFE6E67F1F"S<RPT*("0",18>$<"F8F

EFF6767FEF8000000"):: REM UFO

CALL MAGNIFY(4):: CALL COLOR<1

1,13,1)

FOR 1=1 TO 14 :: READ NOTE(I),

DUR(I):: NEXT I :: RETURN

DATA 392,100,392,100,392,100,5

23,900,392,100,392,100,392,100

DATA 523,100,466,100,440,100,3

9 2,700,4 0000,100,3 92,360,523,6

00

RETURN

Program 6: Apple Missile Math

0 HOME i VTAB lOi HTAB 14i PRINT "LOAD

ING DATA"

1 GOSUB 1OOO

5 HOME

10 VTAB 4iA» - "MISSILE MATH"i GOSUB 9

00

11 PRINT

15 VTAB 6i PRINT " USE PAD

DLE 0"

20 VTAB 8

25 PRINT i PRINT " PRESS SPACE

TD SELECT"
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26 PRINT i PRINT "

TO START"

30 VTAB 15i PRINT "

MULTIPLICATION"

40 PRINT " SUBTRACTION

SION"

45 G - O

49 VTAB IB

50 PRINT i PRINT "SLOW
rl

60 PRINT l PRINT "FAST

PRESS RETURN

ADDITION «c

& DIVI

IF X

IF X

IF X

HOME

525 BN - BN +

526 SC - SC +

25 THEN B - 5

15 THEN B - 10

5 THEN B - 25

500

510

520

521

B

Bi VTAB 23iA* - STR* <B>

+ " POINTB"i GOSUB 900

530 IF BN > - 50 THEN L - L + li GOTO

700

550 QOTO 260

600 S - S - 1

601 HTAB 1: VTAB 21i PRINT "

70

71

72

73

74

SO

90

100

110

120

130

200

205

206

210

220

230

240

250

260

270

280

290

291

292

293

294

295

300

310

320

330

335

340

350

360

370

375

3B0

385

386

390

395

400

IF 6 =» 0 THEN VTAB 19i HTAB 9

IF G * 1 THEN VTAB 21I HTAB 9

IF G - 2 THEN VTAB 19i HTAB 29

IF G - 3 THEN VTAB 21i HTAB 29

PRINT "*"

POKE - 16368,0

IF PEEK ( - 16384) < 128 THEN 90

GET A*i IF A* = CHR« (13) THEN 20

0

IF A* < > " " THEN 80

G-G+li IF G » 4 THEN G - 0

GOTO 49

3

2 THEN

iA* -

"KEEP TRYING1

602 PRINT lA* - '

I GOSUB 900

603 PRINT iA* - '

i GOSUB 900

I KNOW YOU CAN DO IT

THE ANSWER WAS:": GOSUB

POKE 768,1 720

L ■ llSC - OiS

IF G - 0 OR G

40i GOTO 210

POKE 768,80

TEXT I HOME I VTAB 7i PRINT " P

OSITION GUN OVER CORRECT ANSWER"

BN « OiBO = OiB «■ OlSH - O

PRINT I PRINT i PRINT "

AND SHOOT UFO"

PRINT I PRINT I PRINT

EFUL NOT TO WASTE SHOTS"

PRINT i PRINT l PRINT "

ENTERING LEVEL "jL

FOR I ■= 1 TO 50001 NEXT

GR I HOME I VTAB 23i HTAB 25:

"SHIPSi "|S

HTAB 25l PRINT "SCOREi "?SC

A » INT ( RND <l)*4+l)+4t(

L - 1)

B - INT ( RND (1) *

IF G < 2 THEN C ■ A

C - A t B

A* -= STR* (A) iB* =

STR» (C)

RP - INT ( RND (1) :

IF RP = 1 THEN ANS =

IF RP - 2 THEN ANS ■

IF RP > 2 THEN ANS -

VTAB 23l IF G < 2

9001

900

610 FDR I

620 IF S

630 GOTO 260

700 BO «• INT

710 IF BO >

50

IF BO >

50

GOTO 760

VTAB 21

PRINT iA* STR* (ANS)i GOSUB

1 TO lOOOi

0 THEN BOO

NEXT

(BN / BH + .5)

- 25 THEN BO - 50I GOTO 7

- 10 THEN BO - 25i GOTO 7

BE CAR

PRINT

4 * L + 1)

+ Bi GOTO 294

STR* (B)iC* =

+ 1

730

750

755 A* - "BONUSI " + STR* (BO)i GOSUB

900iSC ■ SC + BO

760 FOR I = 1 TO 50001 NEXT i GOTO 210

BOO TEXT i HOME i VTAB 5i PRINT "

SCOREI "SC

BIO PRINT l PRINT i HTAB lBl PRINT "GA

ME"i PRINT i PRINT i HTAB 18i PRINT

"OVER"

820 VTAB 20I HTAB 5i PRINT "PRESS ANY

KEY TO PLAY ABAIN"

830 POKE - 16368,0

840 IF PEEK ( - 163B4) < 128 THEN B4O

850 GET A*i GOTO 5

900 X - LEN (A*)iA* - A* + " "

910 FOR I » 1 TO X + 19 - INT (X / 2 +

4)

AiA* - "?"

BlB* - "?"

CiC* - "?"

THEN PRINT A*1

920

930

940

LEN

FOR I -

.5)

HTAB 39-Ii

NEXT I

RETURN

PRINT MID* (A*,1,1)

1000 CK ■

1010 FOR I - 24576 TO 253291 READ AlCK

"B*"-"C*i GOTO 340

PRINT A*"X"B*"-"C*

90 THEN DL ■

20 THEN DL «

((ANS / 10)

( RND (1) «

= CK + Ai POKE I,Ai NEXT

1020 IF CK < > 73926 THEN PRINT "ERR

OR IN DATA"i END

1030 RETURN

DATA

IF ANS >

IF ANS >

DL - INT

DT - INT

VTAB 21

FOR I - 1 TO 5iCH(I)

DT) * DLi HTAB 1*4+4

(I)Ii NEXT

FOR I - 1 TO 5i IF CH(I)

POKE 800,I - 1

NEXT

CALL 24576

SH ■ SH + 1

X - PEEK (769)

- lOi GOTO 370

' 5I GOTO 370

+ 1)

5) + 1

=« ANS + (I -

+ 4i PRINT CH

ANS THEN

1100

1110 DATA

, 160

1120 DATA

1130

1140

1150

1160

1170

1180

1190

1200

1210

IF X » 35 THEN 600 1220

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

76,22,96,255,160,160,232,16

201,197,160,160,176,165,162

128,6,10,14,18,22,32,46

96,32,86,96,32,216,97,32

111,9B,32,175,98,173,16f96

208,239,32,212,9B,96,169,1

141,16,96,141,4,96,169,2

141,5,96,169,33,141,7,96

141,8,96,169,5,141,12,96

141,1,3,169,0,141,13,96

169,9,141,14,96,96,173,4

96,205,5,96,240,34,169,0

32,100,248,173,4,96,141,3
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270 COLOR 7:LOCATE 4,14:PRINT A*" X"B*"

= "C*

280 IF ANS>90 THEN DEL=10:GOTO 320

290 IF ANS>20 THEN DEL=5:GOTO 320

300 DEL=INT<(ANS/10)+1)

310 DT=INT(RND(0)*5)+l

320 FOR 1=1 TO 5:CH(I)=ANS+(I-DT)*DEL:LO

GATE 22,5*I+3:PRINT CH(I):NEXT I

330 GOSUB 30:GOSUB 410:T=T-N1:IF T<N0 TH

EN FOR K=N1 TO S:GOBUB 410:GOSUJ3 70:NEXT

:GOSUB 410

340 ON FL GOTO 330,350,370

350 R=N7:FL=N1: IF ANSOPANS THEN 330 ELS

E FDR TI=N1 TO N3:C0LDR TI:LOCATE Y2-N1,

X2:PRINT El*:LOCATE Y2,X2:PRINT E2$:L0CA

TE Y2+N1,X2:PRINT E3$:LOCATE Y2+N2,X2:PR

INT P(Y2>" POINTS":FOR TD=37 TO 45:SOUND

TD,.5:NEXT TD,TI:FIRE=0:FOR TD=l TO 900

:NEXT

360 SC=SC+P(Y2):SCL=SCL+P(Y2):IF SCL>=50

THEN LVL=LVL+1:SCL=0:GOTO 100:ELSE 140

370 NM=NM-1:SOUND 100,20:FDR TD=1 TO 600

:NEXT:SOUND 37,20:FOR TI=1 TO 5:F0R TD=1

TO 600:NEXT:LOCATE 22,5*DT+3:PRINT "

11: FOR TD=1 TO 60: NEXT: LOCATE 22,5*DT+3:

COLOR 4:PRINT CHCDT):FOR TD=1 TO 60:NEXT

:NEXT

380 IF NM>0 THEN W*="KEEP TRYING":YY=10:

GOSUB 590:GOSUB 630:GOTO 140

390 LOCATE 2,1:PRINT " ":W$="PLAY AGAIN

?(Y/N>":YY=10:GOSUB 590

400 I$=INKEY*:IF I$="Y" THEN RUN ELSE IF

I*="N" THEN CLS:END:ELSE 400

410 IF FIRE=N0 THEN FOR TD=1 TO 10:NEXT

:RETURN

STOP PLAYING GAME

■ Calculate odds on HORSE RACES with ANY COMPUTER
using BASIC.

■ SCIENTIFICALLY DERIVED SYSTEM really works TV

Station WLKY ol Louisville, Kentucky used this sysiem

to predict the odds of ihe 1980 Kentucky Derby. See
Popular Computing (February. i§84] for a review of this
program This system was written and used by

computer experts and is new being made available to home computer owners. This method

is based on storing data trom a large number of races on a high speed, large scale computer

23 factors laken from the "Daily Racing Form" were then analyzed by the computer lo

see how they influenced face results From these 23 tacis. ten were found to be the most

vital in determining winners NUMERICAL PROBABILITIES o! each ol these 10 factors were

then computed and this forms the basis ol this REVOLUTIONARY NEW PROGRAM
■ SIMPLE TD USE Obtain "Daily Racing Form" the day before the races and answer me

10 Questions about each horse Run the program and your computer will print out the

odds for all horses in each race. COMPUTER POWER gives you the advantage!
■ YOU GET

11 Program on cassette or disk.
2) Listing Of BASIC p'Ograms for use with any computer

3) Instructions on How to get trie needed data trom the "Daily Racing Form "

4) Tips on using ine odOs generated Cy the program.
5) Sample form io simplify entering data for each race

MAIL COUPON OR CALL TODAY

3G COMPANY, INC. DEPT. CO (503) 357-5607

RT. 3, BOX 28A, GASTON, OR 97119
Yes, I want to use my computer for FUN and PROFIT. Please send me 'Ray trie

Horses" for S29.95. Circle the cassette you need: VIC-2O. Color Computer

TRS-80, Sinclair Timex 1000. Aiari, Commodore 64 (disk cr cassette).

Apple (disk). IBM (disk). ttt

Enclosed is □ check or money order D MasterCard □ Visa

Card No

NAME

Eip date

ADDRESS

CITY ZIP.

START USING YOUR COMPUTER FOR

FUN and PROFIT!

420 Y=Y-1:IF Y=5 THEN FIRE=0:LOCATE Y+l,

XsPRINT" ":RETURN

430 SP=SCREEN(Y,X) : IF SP O32 THEN FL=2

440 SOUND 200-Y43,.1:LOCATE Y,X:CDLOR 14

:PRINT MISS$:RETURN

450 CLS:W$="MISSILE MATH •"sYY=10:COLOR

2:GOSUB 590:FOR TD=1 TO 800:NEXT

460 COLOR 3:W4="< MOVES YOU LEFT":YY=12:

GOSUB 590:COLOR 4:W*="> MOVES YOU RIGHT"

:YY=14:G0SUB 600:LOCATE 16,ll:C0L0R 7:PR

INT "SPACE BAR TO FIRE":GOSUB 630:RETURN

470 FOR TD=i TO 2000:NEXT:CLS:RETURN

480 SPCE*=CHRS<17)+STRING$<2,219)+CHRS<1

74)+CHRS(32)+CHR* < 32):BASE*=CHR*(32 > +CHR

*(202)+CHR*(32):MISS*=CHR$ < 21)+CHR$(31) +

CHR*(29)+CHR$(32):E1$=CHR$(92)+STRING*(2

,179)+CHR*(47>:E2*=CHR*(196)+STRINGS(2,3

2)+CHR$(196)+CHR*(32)

490 E3*=CHR*(47)+STRING*(2,179)+CHR*(92)

500 H=28:LVL=1:NM=3:N1=1:N21=21:N32=32:N

28=28:N0=0:N2=2:N3=3:N202=202:N5=5:N9=9:

N32=32:N20=20:N35=35:N4=4:N7=7: DIM P (16)

: P(6)=25:P(11)=10:P(16)=5:C0L=2:RETURN

510 CLSrLOCATE S,8,0:COLOR 7:PRINT "(A)D

DITION AND SUBTRACTION":LDCATE 10,19:PRI

NT"DR"

520 LOCATE 12,7 :PRINT"(M)ULTIPLICATION

AND DIVISION"

530 P«=INKEY«:IF P*<>"A"AND P*O"M" THEN

530

540 LOCATE 15,12:PRINT "(F)AST OR (S)LOW
■>

550 S*=INKEY«:IF S*="S" THEN S=l ELSE IF

S*="F11 THEN S=2 ELSE 550

560 LOCATE 21,11:PRINT "HIT ANY KEY TO S

TART"

570 Z=RND(1) : I*=INKEY*: IF I*=1I1ITHEN 570

580 RETURN

590 W=LENCW*):NW$=W*+STRINGS(20-W/2,32) :

FOR K=l TO LEN(NW*):LOCATE YY,39-K,0:PRI

NT LEFT*(NW*,K):NEXT:RETURN

600 W=LEN(W$):NW*=STRING*(18-W/2,32)+W$:

FOR K=l TO LEN(NWS):LOCATE YY,1:PRINT RI

GHT*(NW*,K> S NEXTI RETURN

610 DIM N0(14,2):F0R A=l TO 14:F0R B=l T

O 2:READ ND(A,B):NEXT B,A:RETURN

620 DATA 196,1,196,1,196,1,261,9,196,1,1

96,1,196,1,261,1,232,1,220,1,196,7,32000

,1,196,3,261,6

630 FOR Rl=l TD 14:SOUND NO(Rl,1),NO(Rl,

2>*1.5:FOR TD=1 TO NO(R1,2)*90 :NEXT:NEX

T:RETURN ©

Maxell Floppy Disks

The Mini-Disks

with maximum

quality.

Dealer inquiries invited. CO.D's accepted

Call FREE (800) 235-4137.
PACIFIC EXCHANGES
]t)O Fooihill Blvd

LuiiOhispu CA 9.(4(11



Lightsaver
Jon Rhees

The world is depending on you to save its supply of

light bulbs. A quick eye and an even faster hand are

the only two things that will help you. This arcade-

style action game uses machine language for fast

action. Versions are included for the Commodore 64

and VIC-20, the Atari home computers, and the

IBM PC/PCjr.

Technology has backfired again! A dangerous

power surge has transformed the light fixture in

your room into a devilish lamp, which is trying

to rid the world of light bulbs by tossing them to

the ground. Only you can stop the lamp from

carrying out its horrid plan. You must catch the

bulbs in your baskets before they hit the ground

and break. The more bulbs you save, the more

angry the lamp will become, and the faster it will

drop bulbs. How long can you survive the wrath

of the lamp?

"Lightsaver" is a fast-action, arcade-style

game which utilizes many of the capabilities of

the Commodore 64. Most of the action in this

game is written in machine language for speed,

while the scoring and setup routines are written

in BASIC. The game requires a set of paddle

controllers, which should be plugged into port 1.

The object of the game is simple: catch as

many light bulbs as you can without missing or

dropping any. You must catch each bulb in your

baskets. At the beginning of a game you start out

with three baskets, stacked atop each other. You

position the baskets by turning the paddle

controller. Each time you miss a bulb, you lose a

basket, and are set back one level. Each consec

utive level has more bulbs to catch and faster

action. Bonus baskets are awarded every 2000

points, but you can have only three baskets at a

time. Also, the higher the level you are on, the

more points each bulb you catch is worth.

There are 16 skill levels in Lightsaver and

two basket sizes. The higher the skill level you

choose, the faster the game. Bulbs are easier to

catch with a large basket than with a small one.

A large basket is twice as wide as a small one.

You can change the basket size during the game

by pressing the fl key. Press the paddle fire

button to start a new round.

Lightsaver takes advantage of the sprite, re

defined character, color, and sound capabilities of

the 64. It contains two separate machine lan

guage routines—one for the game action, and

another to quickly copy the character ROM into

RAM for programmable characters. A demo

mode is also included. The computer plays a

game against itself if left alone. All eight sprites

are used, as well as a redefined character set. The

first two voices of the SID (Sound Interface

Device) chip are used for sound effects, and the

third voice is used as a random number gen

erator for the machine language routine.

If you'd rather not type in the program, you

can obtain tape or disk copies (64 version only).

Send an SASE, a disk or tape, and $3 to:

Jon Rhees

1660 S. Duneville

las Vegas, NV 89102

Program 1: 64 Ughtsaver

Refer to the "Automatic Proofreader" article before typing this

program in.

1 GOSUB550 :rem 75

2 Z=646:POKE53280,0:POKE53281,0:POKEZ,1:X

=58692:SYSX:V=53248 :rem 89

3 G=542 72:POKEG+6,0:POKEG+5,0:POKEG+4,0:P

OKEG+6,240:POKEG+4,17:POKEG+24,143

:rem 122

4 POKEG+6,240:NS?= "000000":GOSUB400

:rem 187

10 T=49152:H=54273:B=832iC=1022:E=49550:F

ORA=BTOCiREADM:POKEA,M:POKEH,M:NEXT

:reni 131

20 B=V+39iFORA=TTOE:READM:POKEA,M:POKEH,M

:POKEB,M sNEXT:POKEG+5,186:POKEG+6,.

:rem 124

26 POKE252,208:POKE251,.:POKE253,.:BL=872

:POKE254,48 :rem 240

28 POKE56334,.:POKE1,51:SYS49490:POKE4951

3,56:POKE49500,145:POKE49501,253

:rem 208

29 POKE49502,2001POKE49503,2 34:SYS49490:P

OKE1,55:POKE56334,1:GOTO600 :rem 214

60 POKE53280,3:SYSX:PRINT"{5 DOWN}

{7 SPACESJSELECT SKILL LEVEL (A-P) ";

:rem 232

61 GETA$:SL=ASC(A$+" ")-59:IFSL<6 OR SL>2

1 THEN 61 :rem 170

62 PRINTA$:POKE53280,14: PRINT-.PRINT"

{3 DOWN}{7 SPACES}SELECT BASKET SIZE (

S/L) ";:P=. :rem 95
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Notes For VIC-20, Atari, And IBM PC/PCjr Versions

In "Lightsaver," you must catch light bulbs

that fall from a lamp at the top of the screen.

The VIC Version
Program 2, for the unexpanded VIC-20, is

written entirely in machine language and offers

five levels of play. The level selected affects

the speed of the falling bulbs at the beginning

of play. The speed increases when a light bulb

is caught in your basket and decreases when

light bulbs crash to the bottom of the screen.

The game ends when three bulbs have been

missed.

You move your baskets under the falling

bulbs by using a paddle plugged into the con

trol port.

Since the VIC version is written in ma

chine language, you must use a special tech

nique to enter the program. You must first type

in the "Tiny MLX" program found elsewhere

in this issue, and then use this program to type

VIC Lightsaver. Be sure you read and under

stand the Tiny MLX article before you begin

typing Lightsaver. Also, remove or disable any

memory expanders. Once you have typed in

Lightsaver, and saved it to tape or disk using

MLX, you can load and run the program just

as you would a BASIC program.

The Atari Version

To catch bulbs in the Atari version of

Lightsaver, you must move your basket with

the paddle controller and touch the bulbs

before they hit the bottom of the screen. If a

light bulb reaches the bottom of the screen, it

will break and you will lose one of your three

baskets. The number of points awarded for

catching a bulb is equal to the current level.

For instance, on the fourth level, every bulb

that you catch is worth four points. You are

given an additional basket every 2000 points.

Each time you complete five levels, the speed

of the light bulbs increases.

Atari Lightsaver has been split into two

programs so it will work on 16K computers

with DOS. Load and run Program 3. This pro

gram loads two machine language subroutines

and the redefined character set. When finished,

this program will load and run Program 4. Pro

gram 4 (the main program) contains the player

missile graphics and the main game loop.

Since Program 3 loads and runs Program 4,

disk users must save both programs on the

same disk. Program 4 must be saved with

filename LIGHTSAVER.

Cassette users must change line 1046 in

Program 3 to:

1046 READ A: IF A=-l THEN PRINT "HIT RETURN

TO LOAD LIGHTSAVER": RUN "O"

Next, rewind a tape to a blank section, press

the PLAY and RECORD buttons, and enter

SAVE "C" to store Program 3. When the

cassette is finished, type in Program 4. Save

Program 4 immediately following Program 3

by once again entering SAVE "G". To load

and run the two programs, rewind the tape to

the start of Program 3 and type RUN "C:".

The IBM Version

In the IBM version of Lightsaver (Program 5),

you must catch bulbs before they fall below

basket level. The IBM version has only one

difficulty level and a constant basket size.

Game play consists of several rounds, each

consisting of a barrage of dropping bulbs.

Between 10 and 20 bulbs are dropped before

the round ends. Each additional round in

creases the motion of the lamp which drops

the bulbs and increases the number of points

awarded. The formula is simple: The number

of points awarded equals the number of bulbs

caught, multiplied by the difficulty level.

You can catch a bulb only if it drops into

the basket from above. It is possible to break a

bulb by hitting it with the rim of your basket.

If you let a bulb break, the round ends and the

difficulty level decreases by one.

IBM Lightsaver will run on PCs with Ad

vanced BASIC (BASICA) and PCjrs with DOS

and Cartridge BASIC. A Color/Graphics Mon

itor Adapter card is needed on PCs. A joystick

is required to control the left-right movement

of the baskets.

Since the video display processor of the

IBM PC may refresh the screen while we are

using the PUT statement to place graphics on

the screen, a short machine language routine

has been included to synchronize PUT with

the vertical retrace interval,

CHECKPORT

MOV DX,3DAh

IN AX,DX

AND AX,8

JZ CHECKPORT

RETF

This machine language routine reduces flicker

when the baskets are moved around the screen.
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SPECIALS on INTEGRATED CIRCUITS
6502 @ 490 6520 rri> 4.00 6522 @ 5.00 4116 @ 1.85

2532 9 5-90 2716 & 4.45 6116 P 6.45 4164 <as 5.50

~ ■"• ■

Anchor

Automation

Signalman

MODEMS
FREE SOURCE MEMBERSHIP WITH SIGNALMAN

All Signalman Modems are Direct Cunnecl. and provide Hie

best price-performance values. Dealer and OEM inquiries

invited

Volksmodem wilh computer cable 68

Mark X Auto Dial/Auto Answer 129

Mark XII Smart Modern 1200/300 265

DC "flAVirSmartmopem ""'2T9
DC Hayes Smartmodem 1200/300 519

65

44

130

95

29

125

20

56

72

32

85

570

345

50

75

179

79

6

24

24

WC E4Z0 AutoModem (like 1650)

Tech Sketch Light Pen +. Micro Illustrator

PROM QUEEN for C64 or VIC

STAT Siatislics Package lor C64

Solid Dak 2 Level Stand for C64 or VIC

C64/VIC Switch Networking)

BACKUP VLOIapa copier for C64 or VIC

CAflDBOARD/5 Mo.ther&oard - C64

CARD PRINT G Printer Int. with Graphics

CAROCO C64/VIC Calculator Keypad

Complete CARDCO Line in stock

CIE and VIE IEEE Interlaces in stock

MSD Dual SuperOrive for CG4 + IEEE

MSD Super Drive for C64 + IEEE

MAE Assembler (orC64

Koala Pad Touch Tablet—C64 or VIC

CBC4/I2 Analog lo Digital 4 chan/12 bit

MULTIPLAN for CB4

Dust Cover for C64 or VIC

SAT Courses (Hayden) for C64 each

Grant) Master Chess lor C64

Musicalc Software for C64 in stock

SM Software for C64 in stock

BusCard II from Batteries Included

ULTRA BASIC - 64 with Turtle Graphics

COMAL Language for C64

Super Disk Utility - C64 - includes backup

Typing Tutor III with Letter Invaders

Trackball lElectra Concepts) C64

HES MODEM with soflware for C64

Commodore 64 Programmers Reference Guide

WordPro 34-/64 with Spellrtght

VIController (also C64I - BSR Controller

COM VOICE Synthesizer for C64 or VIC

VIC products in stock - call lor extra discounts.

Victory Software fur VIC and C64 in slock.

C-Sca"n"NeiwoVkingfor"C64 119
Share up to 8 computers, device transparent, with reset and

automatic power-on.

APPLE—FRANKLIN ITEMS
FRANKLIN—complete line in stock
Swapper Stopper 26

automatic switch between paddles and joystick

RAFT Al Jik

149

37

15

19

35

29

45

16

65

50

139

KRAFT Apple Joystick

Kraft Apple Paddle Pair

Koala Pad Touch Tablel-Apple/Franklin
SPINNAKER Soltware in stock
BroderbunrJ Software in stock

16K RAM Card for Apple

Multiplan— Microsoft
Solid Oak 2 Level Stand tor Apple
Serial Card tor Apple

MFC RAM/80 column card for lie (AP/TXTj
Z80 Sottcard and CP/M (Microsoft)

Parallel Printer Interface/Cable

Microtek and M PC Interlaces in stock

Grappler+ Interface

DC Hayes Micromodem II. lie with Smartcom

PFS: File or PFS: Report or PFS: Graph
Videx 80 Column Card

Apple Blue Book

3Z

32

90

59

129
29

89

139
235

69

135

245

95
209

19

Hcommodore
See us tor Personal, Business, and Educational

requirements. Educational Discounts available.

PETSCAN I $245 base price
Allows you to conned up to 30 CBM/PET Computers to

shared disk drives and printers Completely transparent to the

user. Perfect for schools or multiple word processing con

figurations Base configuration supports 2 computers Addi

tional computer hookups S1O0 each.

COMPACK/STCP $115
Intelligent Terminal Package for PET, CBM, C64
Includes ACIA Hardware / STCP Software

SCREENMAKER 80 Column A dap ter for C 6 4 139
Provide big screen capability for business applications

Copy-Writer Word Processor for C64 49
Full-featured package with 800 lines of text in memory

Includes double column printing, graphic capability, full prin

ter support.

Special Sere en maker/Copy-Writer Combo 179

PAPER CUP Word Processor- CBM/C64 60

ORACLE IConsullant) Data Base by Batteries Included 89

SPINNAKER Software C64. Apple, IBM. Atari

VICTORY Soltware far C64 in stock

Compute! Books in Stock

POWER ROM Utilities for PET/C8M 78
WordPro 4+ - 8032. disk, printer 285

VISICALC lor PET. ATARI, or Apple 189

SM-KIT enhanced PET/CBM ROM Utilities 40
PET Spacemaker II ROM Switch 36

Dust Cover for PET, CBM, 4040. or 8050 8

CmC Interfaces (ADAIBOO. ADA14S0. SADI in stock)

HES Soltware and Hardware in stock

UMI Products in stock

FlexFile for PET/CBM/C64 S59
DataBase, Report Writer with calculations. Mailing Lists

Easy to use. and can be modiiied

FORTH far PET/C64 full FIG model - Cargile/Riley 50

includes all FORTH 79 Standard extensions, structured 6502

assembler with nested decision macros, standard 16x64

screens, ability to read/write BASIC sequential files, sample

programs, introductory + reference manual,

Metacompiler for FORTH for independent object code 30

Floating Point for FORTH _ 20

BRIDGE 2i tor C64 $26
Excellent Bridge program Computer bids and plays against

you Hands are computer generated, but you may set up hands

and modify contract Allows you to claim balance ol Incks.

replay hand, and review previous trick

KMMM PASCAL IV for PET/CBM/C64 99
Virtually full Jensen-Wirth implementation is now suitable for

advanced placement courses.

EARL lor PET/CBM/C64 Disk-based ASSEMBLER 65

DISK I.C.U. [IntansiifeCin Unit) S40
COMPLETE DISK RECOVERY SYSTEM FOR 4040/1541

Edit disk blocks, duplicatedisks. skipping over bad blocks, un-

scratch scratched files, check and correct scrambled files,

recover improperly closed files Includes complete diagnostic

facilities, extensive treatment of relative files, optional output

lo printer, andcomprehesrve user manual (an excellent tutorial

on disk cperation and Iheoryi. Furnished on copy-protected

disk Backup available S10

Smari'TEnnlifflT SoflnrB for C64/VIC 10
CBM Public Domain Software—C64/PET27 disks 75

Dfrfo msK 84 36
Disk copy utility for C64 Make your own disk copies, even if

the original is copy protected

STAT for PET/CBM/C64 and Apple 95

Comprehensive Statistical Analysis Routines

Includes complete file handling capabilities, summary statis

tics, confidence intervals, hypothesis tests, exponential mean

tests, multiple and power senes regression, analysis of vari

ance, histograms, and non-parametric tests

PageMate 60 Command Word Processor 20
Full-featured package lor all Commodore computers. Full

screen editing, and supports disk. tape, and all printers

DISK

SPECIALS
Scotch (3M) 5" ss/dd

Scotch (3M) 5" ds/dd

Scotch (3M) 8" ss'sd

Scotch [3M] 8" ss/dd

10/185 50/1.75 100/170

10/2 50 50/2.35 100/2 30

10/2 20 50/2.00 100/1.98

10/280 50/250 100/2.47

We stock VERBATIM DISKS
Write for Dealer and OEM prices.

Sentinal 5" ss/dd

Senlinal 5" ds/dd

10/1 80 50/1.75 100/1 65

10/2.40 50/235 100/225

We stock Dysan disks

Wabash 5" ss/sd

Wabssti 5" ss/dd

Wabash 5" ds/dd

10/125 50/1.22 100/ t 18

10/1.40 50/1.37 100/ 132

10/1.75 50/1.72 100/165

We stock MAXELL DISKS
Write for dealer and OEM prices.

Disk Storage Pages 10 lor S4 Hub Rings 50 for S6

Disk Library Cases 8"—300 5"—2-25

Head Disk Cleaning Kits 12

AMARAY Disk Storage Systems + new MediaMate 5

in stock

Innovative Concepts FLIP N1 FILES in slock

CASSETTE TAPES—AGFA PE-611 PREMIUM
C-10 10/ 61 50/ 58 100/ 50

C-30 10/85 50/.82 100/ 70

TgM£TH data
systems

ZVM-I22A 99 ZVM-123G 89

ZVM-131 300 ZVM-135 490

Z1D0 16-bit/B-bil System CALL

Z29 Terminal IDEC and ADM compatible) .680

Z-150 IBM PC COMPATIBLE CALL
Z-160 PORTABLE PC CALL

US! Video Monitors - Green or AMBER 20 MHz hi-res

Pi-2 [1200G} 12" 20 MHz Green 85

F'"3 JlgOj1*) "Hjj Amber 89

129

209

269

235

7{)

399

G75

915

359

15% OFF

54

29

335

135

189

WRITE FOR IBM PC COMPATIBLE PRICES

MultiPlan— IBM or Apple

Quadboard for IBM available

KOALA PAD Touch Tablets—Apple. Alan. IBM. CBM

Peachtext 5000 Software Package

PFS Soltware lor IBM and Apple in stock

SPINNAKER Soltware CG4/VIC. Apple. IBM. Atari
VOTRAX Personal Speecti System

BMC 9191+ Color Monitor

SMC 12D1G 12" Green Monitor

Qynax (Brother) DX-15 Daisy Wheel Printer
Brother HR-25 Daisy Wheel Printer (25 cpsj

Brother HR-35 Daisy Wheel Printer (25 cps]
Itofi Prownter Parallel Printer

Panasonic 1090 Printer with Correspondence Mode 279

Gemini 10X 285
EPSON. Okidala. Star Micronics printers in stock

We Stock AMDEK Monitors

A P Products

COMPUTER COVERUPS IN STOCK

BROOKS 6 Outlet Surge Suppressor/Noise Filter

Surge Suppressor-6 outlet

Electrohome 1302-2 13" Hi-res RGB Monitor

Panasonic 12" Monitor (20 MHz) with audio

Synertek SYH-1 Microcomputer
OO d SOFTWARE

y p

ALL BOOK and SOFTWARE PRICES DISCOUNTED

Hewlett Packard
Write or call for prices

DATASHIELD BACKUP POWER SOURCE
Model PC-200 200 watt unit 265

Model XT-300 300 watt unit 370

ATARI-WE STOCK ENTIRE LINE
SPINNAKER and Broderbund Software iostock.

215-822-7727

252 Bethlehem Pike

Colmar, PA 18915
A B Computers

WRITE FOR CATALOG. Add SI.50 per order for United Parcel.

We pay balance ol UPS surface shipping charges on all prepaid orders

(add extra for mail. APO/FPO, air). Prices include cash discount.

Regular prices slightly higher. Prices subject to change.



63 GETS$!lFS$<>"S"ANDS$o"L"THEN63

:rem 253

64 PRINTS$"{5 DOWN}":POKE53280,6:LV=.:POK

E209,88:POKE210,6:IFBW=141THENGOSUB500

:rem 146

65 PRINT"PRESS <F1> TO CHANGE BASKET SIZE

IN PLAY":GOSUB700 :rem 22

67 POKE63,.:POKE65,.:POKE67,.:SYSX:NS$="0

00000":GOSUB202 :rem 60

68 POKEV+29,-(S?="L"):GOSUB340:GOTO71

:rem 163

70 GOSUB200 :rem 121

71 PRINT"{HOME}{17 DOWN}{2 SPACES}{GRN)PR
ESS FIRE BUTTON WHEN READY1" :rem 226

72 N=244-PEEK(54297):N=N*-(N>=24)-24*(N<2

4):P0KEV,N :rem 93

73 POKEV+29, (PEEK-( V+29 )-(PEEK( 197 )=4) }AND

1:IF(PEEK(56321)AND4)THEN72 :rem 158

74 PRINT"{UP} [31 SPACES}11 JPOKE254, .:SYST:

IFPEEK(68)THEN80 :rem 252

76 M=54273:POKEF+11,.:N=5:1=125:J=53280 :F

ORA=NTOISTEP3:POKEJ,A :rem 15

77 POKEM,AAND(LV+5)* 2:NEXT:POKEF+5,186:PO

KEF+6,.:POKEF+12,186:POKEF+13,.:rem 54

79 POKEJ,.:GOTO70 :rem 29

80 POKEF+11,.:P0KEF+4,.:POKEF+1,186:POKEF

+4,129:POKEF+5,188:POKEF+6,. :rem 30

81 POKEV+4,PEEK((PEEK(781)+4)+V):POKEV+5,

232:B=50:D=-.9:E=V+3:F=10264 :rem 175

82 FORA=BTO.STEPD:POKEE,A:N=RND(.)*21:M=N

*1.4:POKEN+BL,PEEK(N+BL)ANDRND(.)*256

:rem 23

83 POKEM+F,PEEK(M+F)ORRND{.)*256:POKE780,

M:SYS49540:NEXT:POKEV+41,0:POKE53281,0

:rem 47

84 LV=LV-2:P=P+l:POKEV+2,.:LV=LV*-(LV>-1)

:FORA=BLTOBL+20:POKEA,. :rem 197

85 NEXT:BL=BL-20:IFBW=141THENGOTO600

:rem 1

86 GOSUB200:IFP<3THENGOSUB340:GOTO71

:rem 41

88 IFVAL(NS $)=VAL(HS $)ANDVAL{NS $)> 0THENGO

TO900 :rem 99

90 POKEV+21,.:PRINT"{HOME}{7 DOWN}{CYN}"S
PC(9)"** GAME OVER **":BL=872:P=.

:rem 87

96 GOSUB800:GOTO600 :rem 144

100 DATA 255,255,255,109,182,218,27

:rem 192

101 DATA 109,180,13,182,216,11,109,176

:rem 69

102 DATA 7,255,224,0,0,0,255,255,255

:rem 220

103 DATA 91,109,182,45,182,216,27,109

:rem 33

104 DATA 176,13,182,208,7,255,224,0,0,0

:rem 109

105 DATA 255,255,255,109,182,218,27,109

:rem 139

106 DATA 180,13,182,216,11,109,176,7

:rem 231

107 DATA 255,224,0,0,0,0,0,60,0,0,60,0

:rem 22

108 DATA 0,60,0,0,60,0,0,60,0,0,60,0,0

:rem 11

109 DATA 60,0,0,60,0,0,60,0,0,60,0,0,60

:rem 66

110 DATA 0,0,60,0,0,60,0,0,60,0,0,60,0

:rem 4

111 DATA 0,20,0,0,85,0,1,85,64,5,85,80

:rem 50
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112 DATA 21,85,84,170,170,170,0,0,0,0,0

:rem 90

113 DATA 0,0,0,0,0,0,0,0,0,24,0,0,60,0

:rem 247

114 DATA 0,60,0,0,36,0,0,126,0,0,126,0

irem 21

115 DATA 0,255,0,1,255,128,1,255,128,3

:rem 60

116 DATA 253,192,1,253,128,1,251,128,0

:rem 66

117 DATA 255,0,0,60,0,0,0,0,0,0,0,0,0,0

:rem 49

118 DATA 120,173,2,220,72,169,192,141,2

:rem 117

119 DATA 220,169,64,141,0,220,160,128

:rem 19

120 DATA 234,136,16,252,56,169,220,237

:rem 79

121 DATA 25,212,176,2,169,0,24,105

:rem 122

122 DATA 24,141,0,208,104,141,2,220,88

:rem 54

123 DATA 172,30,208,169,8,133,253,162,2

:rem 123

124 DATA 254,5,208,189,4,208,240,33,169

trem 135

125 DATA 188,56,253,5,208,176,13,152,37

:rem 139

126 DATA 253,240,8,169,0,157,4,208,76

:rem 35

127 DATA 14,193,189,5,208,201,232,208,5

:rem 128

128 DATA 169,1,133,68,96,232,232,6,253

:rem 88

129 DATA 224,12,240,3,76,51,192,234,164

:rem 125

130 DATA 197,192,4,208,17,165,255,201

:rem 32

131 DATA 64,208,11,169,1,24,109,29,208

:rem 75

132 DATA 41,1,141,29,208,132,255,164,64

:rem 120

133 DATA 240,99,132,64,173,2,208,24,101

trem 120

134 DATA 254,141,2,208,198,2,16,84,169

:rem 86

135 DATA 31,160,0,133,2,173,27,212,133

:rem 55

136 DATA 254,56,237,2,208,176,8,173,2

:rem 37

137 DATA 208,56,229,254,160,1,74,74,74

:rem 91

138 DATA 74,74,133,254,56,233,4,176,225

:rem 140

139 DATA 192,1,208,9,165,254,169,0,56

:rem 41

140 DATA 229,254,133,254,230,66,230,66

:rem 79

141 DATA 166,66,224,10,208,4,162,0,134

:rem 65

142 DATA 66,169,80,157,7,208,173,2,208

:rem 90

143 DATA 157,6,208,234,234,206,64,0

:rem 183

144 DATA 169,146,133,150,198,150,165

:rem 247

145 DATA 150,141,1,212,230,9,165,9,141

trem 63

146 DATA 8,212,201,30,208,3,141,11,212

:rem 50



147 DATA 172,52,3,32,204,255,32,204,255

:rem 120

148 DATA 136,192,0,208,248,76,0,192,165

:rem 138

149 DATA 251,248,24,101,67,133,67,169,0

:rem 135

150 DATA 101,65,133,65,169,0,101,63,133

i rent 113

151 DATA 63,216,162,4,181,63,72,41,15

:rem 23

152 DATA 24,105,48,157,19,5,104,74,74

:rem 33

153 DATA 74,74,24,105,48,157,18,5,202

:rem 32

154 DATA 202,16,230,169,129,141,11,212

:rem 65

155 DATA 169,0,133,9,198,252,208,3,133

:rem 84

156 DATA 68,96,76,92,192,160 :rem 122

157 DATA 0,177,251.17,253,145,253,177,251

,74,200,145,253,208,242 irem 86

158 DATA 230,252,230,254,165,254,201,52

:rem 123

159 DATA 208,230,96,234,238,0,201,174,0

:rem 124

160 DATA 201,189,0,200,168,138,105,109

:rem 71

161 DATA 170,173,2,208,157,0,200,234,140,

141,41,208,141,32,208,141,33,208,96,3

2 :rem 22

162 DATA 48,126,103,103,103,103,103,127

trem 106

163 DATA 63,49,28,60,124,28,28,28,127

:rem 41

164 DATA 63,50,126,103,7,127,112,115,127

:rem 166

165 DATA 63,51,126,103,7,63,7,103 irera 81

166 DATA 127,63,52,6,15,27,51,127,127

trem 32

167 DATA 7,15,53,126,96,126,103,7,103

:rem 29

168 DATA 127,63,54,126,103,96,126,103

trem 34

169 DATA 103,127,63,55,126,103,7,14,28

irem 78

170 DATA 28,28,28,56,126,103,103,127

:rem 234

171 DATA 103,103,127,63,57,126,103,103

:rem 63

172 DATA 127,7,103,127,63,104,0,0,0,0

irem 253

173 DATA 239,239,85,254 :rem 125

200 NS$="":FORA=1298TO1303:NS$=NS$+CHR$(P

EEK(A))iNEXT : rent 99

201 AA=INT(VAL(NS$)/2000)-INT{Q/2000):IFA

ATHENGOSUB300 :rem 176

202 Q=VAL(NS$)iIFQ>=VAL(HS$)THENHS?=NS$

irent 147

204 POKE53280,.|LV=LV+1tLV5=STR$(LV)+"

£2 SPACES}":IFLV>1THEN208 :rem 151
206 FORA=1024TO1057STEP2iPOKEA,95:POKEA+l

,105:POKE54272+A,4:POKE54273+A,10iNEX

T irem 199

207 FORA=1984TO2023:POKEA,104:POKEA+54272

,12iNEXT :rem 138

208 PRINTCHR$(19)CHR$(159)CHR$(18)SPC{34)

CHR$(169)"LIGHTnCHR$(146);tPOKEZ,13

trem 86

209 PRINTSPC(34)CHR$(127)CHR$(18)"SAVER"t
POKEZ,7:PRINTSPC(74)"SCOREi"SPC(74);

:rem 152

210 PRINTCHR$(5)NS$ t POKEZ,8 t PRINTSPC(76)"

HI"SPC(76)"SCORE:"SPC(74)CHR$(5)HS$

:rem 89

211 PRINTSPC(34);:POKEZ,6:PRINT"*";:POKEZ

,10:PRINTHU$;iPOKEZ,6:PRINT"*"

:rem 252

212 POKEZ,14:PRINTSPC<74)"LEVEL:"SPC(75)C

HR$ {5)LV$:F=54272:POKEF+20,128

:rem 194

216 POKE2040,13:POKE2041,14:POKEF+19, .

irem 125

220 POKEV+1,205:POKEV+3,50:POKEV+23,3:POK

EV+28,2:POKEV+39,7:POKEF+18,.trem 156

222 FORA=4TO14STEP2:POKEV+A,.:POKEV+A+1,A

*8+140:POKE2040+A/2,15tNEXT :rem 71

223 FORA=10240TO10303:POKEA,.:NEXTtPOKE20

42,160iPOKE66,.:POKE2,. : rem 34

226 POKEV+37,12iPOKEV+38,14:FORA=41TO46:P

OKEV+A,1:NEXT:POKEV+21,255:POKEF+19,.

:rem 238

228 POKEF+11,0 tPOKEF+7,0:POKEF+13,128:POK

EF+12,.:K=260-SL*LVtPOKEF+20,128

:rem 248

230 POKE64,LV*2+9:POKE252,LV*2+9:LN=LVtPO

KEF+15,25 5 11FLN>100THENLN=100:rem 208

232 POKE251,INT(LN/10)*16+LN-INT(LN/l0)*l

0:POKEF+14,.:POKEF+18,129:IFK<1THENK=

1 irem 113

233 POKEF+1,.:POKEF+4,.:POKEF+5,.tPOKEF+6

,128:POKEF,.:POKEF+24,143jPOKEF+4,33

:rem 24

234 POKE820,K:POKEV+41,.:RETURN irem 156

300 F=54272tPOKEF+4,.:POKEF+5,128:POKEF+6

,128iPOKEF+4,17:REM EXTRA BASKET

:rem 45

301 FORA=1TO4:ST(A)=PEEK(62+A)tNEXT:BL=BL

+20*AA:IFBL>872THENBL=872 trem 17

303 P=P-AA:P=P*-(P>.):RESTORE :rem 251

310 RESTORE:FORA=832TO832+20*(3-P)iREADMt

POKEA+1,.t POKEA,M irem 18

330 POKEF+1,INT(RND(.)*256)iNEXTtFORA=lTO

4iPOKE62+A,ST(A):NEXT:POKEF+1,.:RETUR

N :rem 179

340 POKEF+4,.:POKEF+5,128:POKEF+6,128:POK

EF+4,33iB=28+INT(RND(.)*8)*32tC=.

irem 216

345 FORA=CTOB t POKEV+2,AiPOKEF+1,AAND10:NE

XT:POKEF+4,. trem 63

350 POKEF+6,128iPOKEF+5,.:POKEF+4,33:POKE

F+l,.tRETURN :rem 189

400 PRINT"{CLRM6 DOWN}g2HRVS}i*3

{8 RIGHT}{CYN} "iPRINT"§2^{RVS}
{8 RIGHtHcYN} {4 RIGHT}g6| ":POKE204
0,15 :rem 114

410 PRINT"E23{RVS} {8 RIGHT}{CYN}
{4 RIGHT)g63 ":POKEV+1,101:POKEV+39,1
:POKEV,32iPOKEV+21,l :rem 39

420 PRINT"B2HRVS} {RIGHT}{YEL} {RIGHT}
g5l£{3 SPACES}{RIGHT}{CYN} £ §*3§6|

{OFF}i*3{RVS}{2 SPACES}{RIGHT}{PUR}£
{2 SPACES}{OFF}£{RVS}{RIGHT}{RED}£ "
{2 SPACES}|*3{RIGHT}{BLU} [2 RIGHT}
{RIGHT}{GRN}£ g*3{RIGHT}g3i £g*3":P
OKEV+29,. :rem 26

430 PRINTHg2a{RVS} {RIGHT}{YEL} {RIGHT}

g53 [2 RIGHT} {RIGHT}{CYN} {OFF}£

{RVS}{RIGHT} {RIGHT}g63 {2 RIGHTT
{PUR}tOFF}g*3g@3{2 RIGHT}{RVS}{RIGHT}

{RED} {2 RIGHT} {RIGHT}{BLU}

{2 RIGHT} {RIGHTHGRN} {OFF}gP| {RVS}
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{SPACE}(RIGHT)833 {OFF}£g*3"iPOKEV+2
3.. :rem 185

440 PRINT"g 2!{RVS} {RIGHT}{YEL} {RIGHT}
g53 (2 RIGHT) (RIGHTHCYN) {2 RIGHT}

{SPACE}{RIGHT}g63 {RIGHT}£{2 RIGHT}
{PUR}{OFF}gT3{RVS}g * 3{RIGHT}{RED}

{2 RIGHT} {RIGHT}{BLU}{OFF}g*§{RVS}
g*3£{OFF}£{RVS}{RIGHT}{GRN}

{3 RIGHT}?33 " :rein 87
450 PRINT"g2HRVS} {RIGHT} {YEL} {OFF} g*l

{RIGHT}g53g*3tRVS}{3 SPACES}{RIGHT}

{CYN} {2 RIGHT} [RIGHT}g63{OFF}E*l
[RVS} {OFF}£{RVS}{PUR}£{2 SPACES}
{OFF}£{RIGHT}{RED}g*HEVS} {OFF}£
{RVS} {2 RIGHT}{BLU}{OFF}g*|£ ~
{2 RIGHT}{GRN}g*3{RVS} {OFF}£{RIGHT}
{RVS}g33 " :rem 18

460 PRINT"!23{RVS} {6 RIGHT}|53 ":PRINT"

g2|{RVS} {3 RIGHT}|53{OFF}g*3{RVS}
{2 SPACES}{OFF}£"iPRINT"^23{RVS}
{4 SPACES}&*3{3 DOWN}" :rem 123

470 PRINT"{WHT}{4 SPACES}USE PADDLES IN P
ORT ONE TO PLAY."tRETURN :rem 58

500 QW=49164:RW=49517 irem 172

510 FORAW=.TO22:BW=PEEK(AW+QW):POKEAW+QW,

PEEK(AW+RW)iPOKEAW+RW,BW:NEXT:rem 109

520 IFBW*141THENPOKE49262,96:POKE49230,63

:POKE49378,521POKE49379,3:0010540

:rem 129

530 POKE49262,165:POKE49230,14iPOKE49 378,

64:POKE49379,0:POKE49481,252:RETURN

:rem 199

540 POKE49481,255:RETURN :rem 180

550 IFPEEK(51457)=114THENGOTO560 :rem 123

552 HS$="000000":HU$=MC-64":GOSUB590

:rem 170

560 HT$="":FORA=51458TO51467:HT$=HT$+CHR$

(PEEK(A)):NEXT :rem 208

562 HS$=LEFT$(HT$,6):HUS=RIGHT$(HT$,4)

:rem 166

564 RETURN :rem 127

590 HT$=HS$+HU$+" ":FORA=1TOLEN(HT$)iPOKE

51457+A,ASC(MID$(HT$,A,1)):NEXT:RETUR

N :rem 179

600 POKE53269,.:IFPEEK{49164)=141THENGOSU

B500:IFSL=0THENSYSX:NS?="000000"

:rem 129

605 POKE53272/28:PRINT"{HOME}{12 DOWN}

{YEL}{6 SPACESjPRESS <F1> TO START...

:rem 36

607 IFSL=0THENSL=6:GOSUB700 :rem 202

610 GOSUB202:GOSUB340:POKE254,0:POKES20,2

55:POKE68,0:SYST :rem 231

620 IFP=2THENP=1:BL=BL+20 :rem 243

630 IFPEEK(68)=1THENGOTO80 :rem 74

640 BL=872:SYSX:POKE54296,0:POKE53269,0:P

OKE53280,0:GOSUB800:GOTO60 :rem 38

700 RESTORE:B=589:FORA=.TOB:READM:NEXT:FO

RA=.TO10:READM:J=M*8+12288 :rem 252

710 FORB=.T07:READM:POKEB+J,M:NEXTB,A:RET

URN trem 132

800 RESTORE:FORA=832TO895:READMiPOKEA,M:N

EXT:POKE54273,.:RETURN :rem 98

900 F=54272:FORA=0TO24:POKEF+A,.:NEXT:A$=

"* HIGH SCORER *":POKE646,6:GOSUB990

:rem 15

910 POKE646,7:POKEF+6,240:POKEF+4,17:POKE

F+24,143 :rem 68

920 FORA=1TOLEN(A$):FORB=.TO200STEP10:POK

EF+1,B:NEXT:PRINTMID$(A$,A,1)"{RIGHT}

"; :NEXT irem 85

930 POKEF+24,140:A=1397 :rem 239

940 PRINT,"{13 DOWN){CYN} TURN PADDLE TO
{SPACE}CHOOSE LETTERS..{DOWN}"

:rem 253

941 PRINT" PUSH BUTTON TO MOVE CURSOR"

:rem 67

942 PRINT"{HOME}{9 DOWN}i63{l5 SPACES)E@3

943 POKEA+40,30:POKEA+F+40,10:POKEF+A,1

irem 221

945 B=29-PEEK(54297)/9iPOKEA,B:POKE646,(P

EEK{646)+l)AND255iGOSUB990 :rem 125
950 POKEF+1,B*8+15:IFPEEK(56321)AND4THENG

OTO945 :rem 33

955 POKEF+4,129:FORC=0TO90STEP1.5:POKEF+1

,CiNEXT:POKEF+4,17:POKEA+40,32:rem 75

960 A=A+2:HU?=HU$+CHR5(B+64):IFA<1405THEN
943 jrem 231

962 PRINT"{4 DOWN}":POKEF+4,0:POKE51457,1

14 :rem 81

965 GOSUB590:PRINT"{HOME}":FORA=1TO13

:rem 183

970 PRINT"{32 SPACES}":NEXT:GOTO90
irem 198

990 PRINT"{HOME}{2 DOWN}{RIGHT}U*»***»*»*
******************* *j'i gpc( 9 ) "B"SPC ( 29

) " B/' irem 65

**»***K{HOME}{3 DOWN}{2 RIGHT}";iRETU
RN " irem 191

The player just missed a light bulb in the 64 version of

"Lightsaver."

Program 2: VIC Ughtsaver/MLX
Be sure to read the "Tiny MLX" article before typing.

Version by Gregg Peele, Assistant Programming

Supervisor

Refer to the "Automatic Proofreader" article before typing this

program in.

6430

6436

6442

6448

6454

6460

6466

6472

:049,048

:169,000

:093,003

:144,032

1016,032

:017,169

:169,003

,000

,057

,141

,169

,078

,236

,007

,141

,000,

,000,

,092,

,024,

,020,

,017,

,141,

,064,

158,052,011

000,000,190

003,141,076

141,015,237

032,100,204

032,042,179

074,003,221

003,173,113
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6478 :076,003,016,024,032,20s,176

6484 1017,172,074,003,196,251,029

6490 :208,003,076,077,016,032,246

6496 :015,019,032,246,018,169,083

6502 :010,141,076,003,206,076,102

6508 1003,032,108,017,032,125,169

6514 1016,032,038,019,03 2,179,174

6520 f019,173,072,003,208,207,034

6526 :076,205,018,169,000,141,223

6532 :060,003,141,061,003,141,029

6538 1074,003,032,042,017,169,219

6544 :003,141,072,003,169,010,030

6550 :141,076,003,096,169,000,123

6556 :141,019,145,169,127,141,130

6562 !034,145,17 3,008,144,074,228

6568 :074,074,074,073,015,056,022

6574 :233,003,016,002,169,000,085

6580 :141,064,003,168,162,002,208

6586 1185,162,031,208,008,169,181

6592 :032,153,162,031,032,023,113

6598 :017,185,184,031,208,008,063

6604 :169,032,153,184,031,032,037

6610 :023,017,185,206,031,208,112

6616 :008,169,032,153,206,031,047

6622 :032,023,017,200,202,016,200

6628 :213,172,064,003,196,252,104

6634 :240,071,164,252,169,032,138

6640 :162,003,153,184,031,153,158

6646 :206,031,200,202,016,246,123

6652 :172,064,003,169,027,153,072

6658 :184,031,153,206,031,132,227

6664 :252,169,000,153,184,151,149

6670 :153,206,151,200,169,028,153

6676 :153,184,031,153,206,031,010

6682 :169,000,153,184,151,153,068

6688 :206,151,200,169,029,153,172

6694 :184,031,153,206,031,169,044

6700 1000,153,184,151,153,206,123

6706 :151,096,173,082,003,240,027

6712 :003,206,082,003,238f060,136

6718 1003,173,060,003,208,003,000

6724 :238,061,003,162,004,160,184

6730 :016,024,032,240,255,174,047

6736 :060,003,173,061,003,032,156

6742 :205,221,056,173,060,003,036

6748 ;237,092,003,133,170,173,132

6754 :061,003,237,093,003,005,244

6760 :170,144,012,173,060,003,154

6766 :141,092,003,173,061,003,071

6772 1141,093,003,162,008,160,171

6778 1016,024,032,240,255,174,095

6784 :092,003,173,093,003,032,012

6790 : 205,221,096,169,206,133,140

6796 :167,169,031,133,168,173, 213

6802 :141,002,208,251,169,228,121

6808 :133,170,169,031,133,171,191

6814 :169,228,133,180,169,151,164

6820 :133,181,162,021,160,021,074

6826 :177,167,208,012,072,169,207

6832 :032,145,167,104,145,170,171

6838 :169,000,145,180,136,016,060

6844 :237,056,165,167,233,022,044

6850 :133,167,165,168,233,000,036

6856 :133,168,056,165,170,233,101

6862 :022,133,170,165,171,233,076

6868 :000,133,171,056,165,180,149

6874 : 233,022,133,180,165,181,108

6880 :233,000,133,181,202,016,221

6886 1193,096,032,148,224,165,064

6892 :142,162,003,010,202,208,195
6898 :252,024,101,142,010,101,104

6904

6910

6916

6922

6928

6934

6940

6946

6952

6958

6964

6970

6976

6982

6988

6994

7000

7006

7012

7018

7024

7030

7036

7042

7048

7054

7060

7066

7072

7078

7084

7090

7096

7102

7108

7114

7120

7126

7132

7138

7144

7150

7156

7162

7168

7174

7180

7186

7192

7198

7204

7210

7216

7222

7228

7234

7240

7246

7252

7258

7264

7270

7276

7282

7288

7294

7300

7306

7312

7318

142,105

074,056

105,015

128,141

141,034

;210,255

;024,032

:185,193

: 200,192

:014,032

;160,005

; 160,000

210,255

:245,032

201,049

;176,243

255,141

032,210

024,169

208,251

003,160

:255,160

032,210

;208,245

024,032

:185,017

200,192

:010,160

255,160

:032,210

208,245

,024,032

185,036

■200,19 2

022,160

:255,160

;032,210

,003,133,

,233,012,

,133,251,

,019,145,

,145,169,

,162,011,

,240,255,

,019,032,

,012,208,

,210,255,

,024,032,

,185,205,

,200,192,

,228,255,

,144,247,

,056,233,

,063,003,

,255,174,

,000,105,

,141,082,

,016,024,

,000,185,

,255,200,

,162,006,

,240,255,

,020,032,

,012,208,

,016,024,

,000,185,

,255,200,

,162,013,

,240,255,

,020,032,

,015,208,

,001,024,

,000,185,

,255,200,

208,245,

016,208,

032,153,

248,096,

024,032,

185,217,

: 200,192,

:228,255,

240,007,

076,226,

: 000,164,

162,001,

:160,000,

:210,255,

i 245,096,

:001,024,

! 000,185,

:255,200,

:096,160,

;208,028,

:031,169,

: 072,152,

:032,179,

i206,072,

:136,208,

:228,031,

:024,032,

r003,205,

:160,000,

:210,255,

:245,173,

: 003,056,

: 000,032,

173,017,

249,160,

228,031,

160,002,

240,255,

019,032,

018,208,

240,251,

201,078,

018,076,

251,140,

024,032,

185,235,

200,192,

172,074,

032,240,

251,019,

192,014,

021,185,

169,036,

000,153,

072,032,

019,104,

003,076,

220,169,

162,011,

240,255,

084,003,

185,051,

200,192,

082,003,

073,255,

205,221,

142,074,079

176,252,033

096,169,005

169,255,099

147,032,172

160,005,057

160,000,227

210,255,160

245,169,042

162,013,220

240,255,000

019,032,147

012,208,117

240,251,041

201,054,204

048,073,143

169,147,098

063,003,063

048,202,136

003,162,185

032,240,075

010,020,236

192,007,252

160,016,159

160,000,079

210,255,093

245,162,143

032,240,124

029,020,041

192,007,038

160,016,208

160,000,121

210,255,154

245,162,188

032,240,163

059,020,113

192,019,092

145,041,019

021,169,019

136,208,246

162,022,154

160,000,181

210,255,138

245,032,121

201,089,240

240,006,010

029,016,197

074,003,138

240,255,226

019,032,149

016,208,093

003,162,026

255,160,248

032,210,239

208,245,150

228,031,019

153,228,126

228,151,042

142,019,061

168,104,184

076,019,036

032,153,252

160,016,204

173,082,152

240,013,156

020,032,062

008,208,181

141,084,098

170,169,102

162,015,017
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7324 :160,016,024,032,240,255,115
7330 :174,072,003,169,000,032,100

7336 :205,221,096,169,015,141,247

7342 :014,144,169,129,141,013,016

7348 :144,162,010,138,072,032,226
7354 :179,019,104,170,202,208,044

7360 i246,169,000,141,014,144,138
7366 1024,173,082,003,105,016,089

7372 :141,082,003,096,172,082,012

7378 :003,162,080,202,208,253,094

7384 :136,192,255,208,246,096,069

7390 :144,076,073,071,072,084,230

7396 :083,065,086,069,082,032,133

7402 :076,069,086,069,076,032,130

7408 :040,049,045,053,041,063,019

7414 :080,076,065,089,032,065,141

7420 :071,065,073,078,032,089,148

7426 :032,079,082,032,078,063,112

7432 :031,094,157,017,094,157,046
7438 :157,017,095,033,035,017,112

7444 :157,157,144,064,144,032,206

7450 1157,017,032,157,157,017,051

7456 :032,032,032,017,157,157,203
7462 :017,028,083,067,079,082,138

7468 :069,144,030,072,073,017,193
7474 :157,157,083,067,079,082,163

7480 :069,144,156,083,080,069,145

7486 :069,068,144,066,085,076,058

7492 :066,083,017,157,157,157,193

7498 :157,157,076,069,070,084,175

7504 :032,032,032,032,157,157,010

7510 :157,157,080,082,069,083,202

7516 1083,032,070,073,082,069,245

7522 :032,084,079,032,083,084,236

7528 :065,082,084,160,000,185,168

7534 1000,128,153,000,028,200,107

7540 i208,247,160,000,185,000,148

7 546 :129,153,000,029,200,208,073

7552 :247,160,007,185,150,020,129

7558 1153,000,028,136,016,247,202

7564 :160,039,185,158,020,153,087

7570 :216,028,136,016,247,160,181

7576 :007,185,198,020,153,008,211

7582 :029,136,016,247,160,015,249

7 588 1185,206,020,153,024,029,013

7594 :136,016,247,169,255,141,110

7600 :005,144,096,024,024,024,237

7606 1036,066,066,102,060,000,000

7612 .-000,234,117,058,029,014,128

7618 1007,000,000,170,085,170,114

7624 1085,170,255,000,000,175,117

7630 :094,188,120,240,224,024,072

7636 1024,024,024,024,024,024,100

7642 1024,000,001,003,007,015,012

7648 1031,063,127,255,255,2 55,186

7654 :255,255,255,255,255,000,225

7660 :128,192,224,240,248,252,240

7666 1254,000,024,024,060,086,178

7672 :203,000,000,000,000,000,195

Program 3: Atari Data Loader

Refer to the "Automatic Proofreader" article before typing this

program in.

DH 1000 X = 0:Y = 0:? " <CLEAR> LOAD I NG CH

ARACTER SET"

OH 1010 POKE 752, 1

LH 1020 CHSET=14336:FOR 1=0 TD 511:P

OKE CHSET+I,PEEK<57344+I>:NE

XT I

m 1025

GO 1030

CN 1035

nc

a

ttc

DJ

tti

CD

ID

Hft

NB

CH

1040

1041

1042

1043

1044

1045

1046

1047

1048

1050

1C 1060

AF

El

OC

KC

AB

BF

at

KB

AB

NB

IH

on

CN

CN

31

DB

AA

ML

CR

JK

DK

6B

61

CC

GH

KO

JF

FF

LN

JB

CF

JB

BP

PH

6A

10

IH

KG

1070

1080

1090

1 100

1110

1 130

1 140

1 150

1 190

1191

1 192

1 193

1536

1542

1548

1554

1560

1566

1572

1578

1584

1590

1596

1602

1608

1614

1620

1626

1632

1638

1644

1650

1656

1662

1668

1674

1680

1686

RESTORE 1045:? "REDEFINING C

HARACTER SET"

READ A:IF A=-i THEN POKE 756

,CHSET/256iGOTO 104 1

FOR J=0 TO 7:READ B:POKE CHS

ET+A*8+J,B:NEXT J

GOTO 1030

? "LOADING ML PROGRAM 1"

READ A:IF A=-l THEN 1045

POKE 1536+X,A:X=X+1

GOTO 1042

7 "LOADING ML PROGRAM 2"

READ A:IF A=-l THEN ? "RUNNI

NG LIGHTSAVER":RUN "DsLIGHTS

AVER"

POKE 13470+Y,A:Y=Y+1

GOTO 1046

DATA 16,126,103,103,103,103,

103,127,63

DATA 17,28,60,124,28,28,28,1

27,127

DATA 18,126,103,7,127,112,11

5,115,127

DATA 19,126,103,7,63,7,103,1

27,63

DATA 20,6,15,27,51,127,127,7

,15

DATA 21,126,96,126,103,7,103

,127,63

DATA 22,126,103,96,126,103,1

03,127,63

DATA 23,126,103,7,14,28,28,2

8,28

DATA 24,126,103,103,127,103,

103, 127,63

DATA 25,126,103,103,127,7,10

3,127,63

DATA 1,2,11,14,10,11,14,5,5

DATA 2,128,224,160,240,160,1

60,80,80

DATA 3,21,85,85,85,85,21,21,

5

DATA 4,84,85,117,245,117,84,

84,80,-1

DATA 173,36,2,141,51,6

DATA 173,37,2,141,52,6

DATA 169,0,141,205,6,169

DATA 7,162,6,160,28,32

DATA 92,228,104,96,173,152

DATA 52,240,17,173,156,52

DATA 141,206,6,32,53,6

DATA 206,206,6,173,206,6

DATA 208,245,76,255,255,206

DATA 205,6,173,205,6,16

DATA 12,169,7,141,205,6

DATA 141,5,212,32,80,6

DATA 96,173,205,6,141,5

DATA 212,96,165,88,24,105

DATA 72,141,121,6,165,89

DATA 105,3,141,122,6,24

DATA 173,121,6,105,40,141

DATA 124,6,133,5,173,122

DATA 6,105,0,141,125,6

DATA 133,6,162,15,160,39

DATA 185,255,255,153,255,255

DATA 136,16,247,56,173,121

DATA 6,141,124,6,233,40

DATA 141, 121,6, 173, 122, 6

DATA 141,125,6,233,0,141

DATA 122,6,202,208,219,24
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JH 1692 DATA 173,124,&,141f173,&

JP 1698 DATA 173,125,6,141,174,6

OK 1704 DATA 169,0,160,39,153,255

00 1710 DATA 255,136,16,250,160,40

JO 1716 DATA 136,177,5,208,5,192

6A 1722 DATA 0,20B,247,96,201,5

Pfl 1728 DATA 176,242,169,0,141,152

JD 1734* DATA 52,169,1,141,153,52
HP 1740 DATA 96, -1

PJ 13470 DATA 169,80,141,3,210,169

HG 13476 DATA 1,141,152,52,165,45

FE 13482 DATA 141, 143,52, 169, 100, 141

PP 13488 DATA 144,52,169,0,141,146

C613494 DATA 52,141,151,52,141,145

PI 13500 DATA 52,141,153,52,165,88

CE 13506 DATA 24,105,24,133,208,165

PI 13512 DATA 89,105,1,133,209,165

HC 13518 DATA 88,24,105,121,133,3

JF 13524 DATA 165,89,105,2,133,4

F6 13530 DATA 172, 154,52, 162,255,202

CI 13536 DATA 224,0,208,251,136,192

OF 13542 DATA 0,208,246,173,5,208

IB 13548 DATA 201,0,240,6,32,106

HH 13554 DATA 54,32,54,54,174,143

PC 13560 DATA 52,236,144,52,240,14

8H 13566 DATA 144,2,202,202,232,142

RF 13572 DATA 143,52,142,0,208,76

G« 13570 DATA 199, 53, 160, 120, 136, 177

HF 13584 DATA 208,201,0,208,7,192

JK 13590 DATA 0,208,245,76,35,53

AG 13596 DATA 201,5,176,238,76,134

CH13602 DATA 53,172,145,52,204,147

PK 1360B DATA 52,16,222,238,145,52

CF13614 DATA 169,172,141,1,210,165

HF 13620 DATA 67,141,3,210,169,55

BH 13626 DATA 141,2,210,169,120,141

LN 13632 DATA 0,210,173,143,52,56

BC 13638 DATA 233,46,74,74,168,169

(IB 13644 DATA 1,145,208,169,2,200

CJ 13650 DATA 1 45 , 20B , 1 52 , 24 , 1 05 , 39

DD 13656 DATA 1 68 , 1 69 , 3 , 1 45 , 20B , 200

NA13662 DATA 169,4,145,208,173,5

IK 13668 DATA 208,201,0,240,6,32

HO 13674 DATA 106,54,32,54,54,165

Lfl13680 DATA 20,105,2,24,141,149

AE 13686 DATA 52,166,20,236,149,52

HL 13692 DATA 208,249,169,0,141,1

OH 13698 DATA 210,141,3,210,173,10

PH 13704 DATA 210,109,148,52,74,74

El 13710 DATA 170, 173, 10,210,205, 143

J6 13716 DATA 52,144,13,208,3,76

CK 13722 DATA 134,53,138,24,109,144

AG 13728 DATA 52,76,175,53,138,141

AD 13734 DATA 149,52,173,144,52,56

CL 13740 DATA 237,149,52,201,54,144

JB 13746 DATA 211,201,198,176,207,14

1

PF 13752 DATA 144,52,173,5,208,201

FP 13758 DATA 0,240,6,32,106,54

JH 13764 DATA 32,54,54,173,5,208

ID 13770 DATA 201,0,240,6,32,106

UN 13776 DATA 54,32,54,54,173,112

HF 13782 DATA 2,73,255,201,42,144

CD 137B8 DATA 10,201,196,176,14,141

NI 13794 DATA 1,208,76,244,53,169

HF 13800 DATA 47,141,1,208,76,244

PN 13806 DATA 53,169,192,141,1,208

PC 13812 DATA 141,150,52,173,5,208

16 13818 DATA 201,0,240,6,32,106

HL 13824 DATA 54,32,54,54,173,152

LK 13830 DATA 52,201,0,240,38,172

CP 13836 DATA 145,52,204,147,52,208

LK 13842 DATA 32,173,151,52,201,1

CH13848 DATA 240,11,238,151,52,165

BP 13854 DATA 20,24,105,140,141,146

PG 13860 DATA 52,165,20,205,146,52

DB 13866 DATA 208,155,169,0,141,152

tIF 13872 DATA 52,104,96,76,218,52

61 13878 DATA 165,1,166,0,32,62

DA 13884 DATA 54,96,134,212,133,213

CF 13890 DATA 32,170,217,32,230,216

HI 13896 DATA 160,0,132,2,177,243

JH 13902 DATA 72,41,127,32,93,54

JA 13908 DATA 104,48,5,164,2,200

DJ 13914 DATA 20B,238,96,170,173,71

CP 13920 DATA 3,72,173,70,3,72

AI 13926 DATA 138„160,146,96,169,0

CD 13932 DATA 141,30,208,141,155,52

KI 13938 DATA 169,6.133,85,169,0

UK 13944 DATA 133,84,165,0,24,109

JA 13950 DATA 148,52,133,0,165,1

LN 13956 DATA 105,0,133,1,173,150

JE 13962 DATA 52,162,0,56, 233, 4 2

AJ 13968 DATA 74,74,24, 105, 160, 16B

AI 13974 DATA 169,0,141,149,52,177

IE 13980 DATA 3,201,1,240,45,201

IH 13986 DATA 2,240,61,201,3,240

NF 13992 DATA 77,201,4,240,93,169

Iff 13998 DATA 0, 145, 3, 200, 232, 224

OP 14004 DATA 13, 144, 228, 162, 1 ,23S

CE 14010 DATA 149,52,173,149,52,201

LO 14016 DATA 5,240,10,152,56,233

m 14022 DATA 52,168,169,0,76,155

GK 14028 DATA 54,96,169,0,145,3

OF 14034 DATA 200 , 1 45 , 3 , 1 52 „ 24 , 1 05

JA14040 DATA 39,152,169,0,145,3

JD14046 DATA 200,145,3,96,169,0

LO 14052 DATA 145,3,136,145,3,152

(IK 14058 DATA 24,105,40,168,169,0

JA 14064 DATA 145,3,200,145,3,96

LL 14070 DATA 169,0,145,3,200,145

HJ 14076 DATA 3,152,56,233,40,168

HG 14082 DATA 169,0,145,3,136,145

DK1408B DATA 3,96, 169,0, 145.3

PK 14094 DATA 136,145,3,152,56,233

IH 14100 DATA 40,168,169,0,145,3

PC 14 106 DATA 200, 145, 3,96,-1

Program 4: Atari Ughtsaver
Version by Chris Poer, Editorial Programmer

Refer to the "Automatic Proofreader" article before typing this

program in.

13

2 POKE 13464,0:POKE 106,64:GRAPHI

CS 0:OPEN #1,4,0,"Ks":HIGH=0:Q=

USR <1536):DIM A*(3) ,B*(1>

5 GOSUD 700:GRAPHICS 0;GOSUB 800:

B*=" ■

10 PUT #6,125:P0KE 82,0

POKE 752,1:SETCOLOR 2,0,0:GOSU

B 600:POKE B7,0

BULB=13459:MEN=3:LEV=13460:SC=

0

POKE BULB,20:POKE LEV,1:EX=200

0:XX=0:AM=20

IF SOHIGH THEN HIGH= SC

GOSUB 900

Q=USR(13470)

SC=PEEK<0)+PEEK(1>*256

PB 15

IF 20

Dfi

KL

SO

KL

1

1

1

1

00

10

3d

35
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DL 137

EP 140

JH 145

KC 150

AJ 160

JE

PJ

KI

FK

DA

180

190

200

210

500

CB 505

ND 510

CH 515

HK 550

DJ 600

BO 615

GO

111

PE

CD

D8

Ffl

EB

HH

KN

PI

NC

LK

JD

PK

PQ

PB

Hi

PA

FJ

JE

m

nc

627

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

800

801

810

850

855

860

IF SOEX THEN EX =E X+2000 : MEN =

MEN+1:FOR 1=1 TO 100:SOUND 0,

INT(RND(1)*255).10,14:NEXT I:

SOUND 0,0,0,0

IF PEEK<13465)=1 THEN GOSUB 5

00

IF XX=1 THEN XX=0:GOTO 100

SOUND 0,140,10,12:FOR 1=1 TO

120:NEXT I:SOUND 0,90,10,14

FOR 1=1 TO 80:NEXT I:SOUND 0,

0,0.0

POKE LEV,PEEK(LEV)+1

AM=AM+4:POKE BULB.AM+4

POKE 134 68,INT(PEEK(LEV)/5) +1

:IF INT(PEEK(LEV)/5)+1=7 THEN

POKE 13468,6

GOTO 100

BOUND 0,200,12,14:FOR 1=1 TO

80:NEXT I:SOUND 0,0,0,0:XX=1

IF PEEK(LEV)>1 THEN POKE LEV,

PEEK(LEV)-1

MEN=MEN-1:IF MEN=0 THEN 850

POKE BULB,AM: IF I NT(PEEK(LEV)

/5)+l<7 THEN POKE 13468, I NT(P

EEK(LEV)/5)+1

RETURN

A=56:POKE 5427 9,A:PMBASE=256*

A:POKE 756,56

POKE 0,0:POKE 1,0:POKE 134 68,

1

POKE 53249,90:POKE 53248,90

FOR I=PMBASE+512 TO PMBASE+76

8:P0KE I,0:NEXT I

POKE 704,216:POKE 705,118

RESTORE 670:FOR I=PMBASE+550+

Y TO PMBASE+56 2+Y:READ A:POKE

I,A:NEXT I

FOR I=PMBASE+739+Y TO PMBASE+

750+Y:READ AsPOKE I,A:NEXT I

DATA 24,24,24,24,24,24,24,24,

24,24,60,126,255

DATA 255,255,255,255,255,255,

126,126,126,60,6 0.60

POKE 53256,1:POKE 53257,1:POK

E 623,1:RETURN

GRAPHICS 18:P0SITI0N 4,3:? #6

; "LiHTTsEEEr"

FOR 1=1 TO 120:X=INT(RND(1)*2

55):S0UND 0,X, 10 , 12:NEXT I

SOUND 0,80,10,14:F0R 1=1 TO 1

00:NEXT I

SOUND 0,0,0,0:GRAPHICS 18:P0K

E 53248,220:POKE 53249,220

POSITION 1,4:? #6; "H

POSITION 3,6:? #6; "I

GET #1,DIF:IF DIF>57 OR

9 THEN 750

DIF=(DIF-48):POKE 13466

ETURN

DL=PEEK(560)+4+PEEK(561

FOR 1=2 TO 6:P0KE DL+I,

Is POKE DL-1,6 +64

FOR 1=7 TO 24:P0KE DL+I

XT I:POKE 87,1:RETURN

IF PEEK(0)+PEEK(1)*256>

HEN HIGH=PEEK(0)+PEEK(1

POKE 53248,220:POKE 532

POKE 53277,0:POSITION 1

DIF<4

,DIF:R

)*256

6:NEXT

,36:NE

HIGH T

)*256

49,220

,2:? #

6;"(E) TO END PROGRAM <P) TO

PLAY AGAIN"

DH 870 GET ttl.WsIF W = 69 THEN Q=USR<5

8484)

DG 880 IF WO80 THEN 870

JJ 890 GOSUB 700:GRAPHICS 0:GOSUB 80

0sGOTO 10

DI 900 POSITION 0,0:? #6; "SCORE ";SC

ED 910 A*=STR*(PEEK(LEV)):IF PEEK <LE

VX10 THEN A$(LEN(A*)+1)=B*

CN 920 POSITION 0,1:? #6;"HI SCORE "

;HIGH:POSITION 12,0:? #6;"LEV

EL ";At

HP 930 POSITION 15,1:? #6;"MEN " : MEN

:POKE 53248,220:POKE 53249,22

0

10 940 POKE 53277,0:FOR 1 = 1 TO 200:P

OKE 13464,1:NEXT I:POKE 13464

• 0
EN 950 POSITION 0,2:? #6:" hit paddl

e button{3 SPACESJto begin ro

und"

HB 960 IF PTRIG(0)=1 THEN 960

PE 970 POSITION 0,2:? #6;"

{35 SPACES}"

CG 980 POKE 559,46:POKE 53277,3:P0KE

77,0:RETURN

Program 5: IBM PC/PCjr Ughtsaver
Version by Tim Victor, Editorial Programmer

5 CLEAR ,&HD000

10 ON ERROR GOTO 20000:GOSUB 8000

65 NP=100:DF=15:LEVEL=1:MISSES=0

68 SC=0:C=0

70 CLS:GOSUB 4000

80 BP=JSF*(STICK(0)-3)

100 CALL BLANK: PUT (BP, 1B3) , C*/.

110 LP=80:PUT (LP,0),LX

114 FOR X7.=0 TO 6:XP(X7.)=0:NEXT

115 GOSUB 5000

120 X7.=5:CF=1:Z=STRIG<0>

130 BNUM=INT(10*RND(1))+10:BN=l

135 GOSUB 2000:IF CF=0 THEN 310

137 GOSUB 3000

138 IF BN<BNUM THEN GOSUB 1000 ELSE XP(X

7.)=0: X7.=FNDEC(X7.)

139 IF BN<BNUM+5 THEN BN=BN+1: X7.=FNDEC (X

■/.) :GOTO 135

140 DF=DF*1.lsGOTO 114

310 PUT (BB, 153) ,B7.:PUT (BB, 185),B7.

320 FOR 1=1 TO 20:SOUND 2000,.2:SOUND 32

767,.2:NEXT

325 DF=DF/1.1:MISSES=MISSES+1

330 IF MISSES=4 THEN GOSUB 6000:GOTO 65

340 GOSUB 7000:GOTO 70

999 'move lamp and make new bulb

1000 NP=NP+4*INT(DF*(RND(1)-.479))

1010 IF NP>200 THEN NP=200

1020 IF NP<0 THEN NP=0

1030 CALL BLANK: PUT (LP, 0) , L7.: PUT (NP,0)

,L7.:LP=NP

1040 XP(X"/.)=NP+12:PUT (XP (X7.) , 28) , B7.

1045 SOUND 37,.1

1050 X7.=FNDEC(X7.)

1060 RETURN

1999 'is bulb about to break?

2000 BB=XP(X'/.)

2010 IF BBO0 AND (BB<BP-3 OR BB>BP+26)

THEN CF=0:RETURN
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2020 IF BB THEN PUT (BB, 17B> , B7.: C=C+1: SO

UND 2000,.1

2025 IF STRIBC0) THEN GDSUB 7000-.WHILE S

TRIG(i):WEND:Z=STRIG(0)

2030 RETURN

2999 'drop all bulbs

3000 FOR I*/.= 153 TO 23 STEP -25

3010 XP=XP(X7.)

3020 IF XP THEN PUT < XP, 17.) , B7.: PUT (XP,I

7.+25) ,B7.

3030 NBP=JSF*(STICK<0)-3>

3040 CALL BLANK: PUT <BP, 183) , C7.: PUT (NBP

, 183),C7.:BP=NBP

3050 X7.=FNDEC<X7.) :NEXT

3060 RETURN

3999 'draw Scoreboard

4000 LINE (0,0)-(240,199),3,B

4005 LINE (240,0)-(319,199),1,B

4006 LINE <242,2)-(317,45) , 1,B

4007 LINE (242,47)-(317,86),1,B

4008 LINE (242,88)-(317,127),1,B

4009 LINE (242,129>-(317,168) , 1,B

4010 LOCATE 3,33:PRIf4T "LEVEL:"

4020 LOCATE 8,33:PRINT "SCORE:11

4030 LOCATE 13,33:PRINT "HIGH:"

4040 LOCATE 18,33:PRINT "BROKEN:"

4300 RETURN

4999 'update score

5000 SC=SC+C*LEVEL:C=0

5005 IF CF=0 THEN LEVEL=LEVEL-1 ELSE LEV

EL=LEVEL+1

5006 IF LEVEL=0 THEN LEVEL=l

5010 LOCATE 5,34:PRINT LEVEL

5020 LOCATE 10,34:PRINT FNFMT*(STR*(SO)

5025 LOCATE 15,34:PRINT FNFMT*(STR*(HI))

5030 LOCATE 20,34:PRINT MISSES

5200 RETURN

5999 'end o-f game

6000 LOCATE 20,12:PRINT "PRESS TRIGGER F

OR ANOTHER GAME"

6005 GOSUB 5000

6010 WHILE STRIG(1)=0:WEND

6020 IF SOHI THEN HI=SC

6030 RETURN

6999 'wait for button press

7000 LOCATE 23,33:PRINT "PRESS";

7010 LOCATE 24,33:PRINT "BUTTON";

7020 WHILE STRIG(1)=0:IF INKEY*="e" OR I

NKEY*="E" THEN END

7030 WEND

7040 LINE (256,176)-(318,191),0,BF

7050 RETURN

7999 'initialize graphics

8000 SCREEN 1:COLOR 0,1:KEY OFF:CLS

8005 STRIG ON:RANDOMIZE TIMER

8010 DIM B7. (25) ,C7. (47) ,L7.(119)

8020 DEF FNDEC(X7.)=X7.-1-7*(X7.=0)

8030 DEF FNFMTS(A*)=LEFT*("0000"\5-LEN(A

*))+RIGHT*(A*,LEN(A$)-l)

8040 BLANK=&HD000

8050 FOR I=BLANK TO BLANK+9:READ A

8060 POKE I,A:NEXT

8100 DRAW "bmll7,10c2ta45d20ta0134"

8105 DRAW "ta-45u20bmll7,15p2,2"

8110 LINE (116,0)-(118,11),3,BF

8115 LINE (100,24)-(134,25),3,BF

8120 GET (100,0)-(134,25> ,L7.

8125 LOCATE 11,6:PRINT "THIS IS NO ORDIN

ARY LAMP."

8130 PRINT "ANGERED BY ITS BORING AND ME

NIAL JOB,"

8135 FOR 1=1 TO 600:NEXT

B140 LINE (115,31)-(119,40),3,BF

8145 LINE (112,36)-<122,38),3,BF

B150 LINE (115,28)-<119,30),1,BF

8155 LINE <114,34>-(120,34),3

8160 LINE (113,35)-<121,35>,3

8165 LINE (113,39)-(121,39),3

B170 PRESET (115,28):PRESET (119,28)

B175 LINE (117,3B)-(119,38>,1

8180 LINE (119,37)-(120,37>,1

8185 PSET (120,36),1

8187 GET (112, 28)-(122, 40) , B7.

8190 LOCATE 14,4:PRINT "IT IS DROPPING F

RAGILE, HELPLESS"

B195 PRINT -LIGHTBULBS TO THEIR CERTAIN

DESTRUCTION."

8200 DRAW "C3BM103,183TA30D10TA0L12"

8205 DRAW "TA-30U10BM103, 187P3,311

8210 GET (97, 183) -(109, 192) , C7.

8215 PUT (97, 183) ,C7., PRESET

8220 GET (97, 183) -(109, 192) , C7.

8225 FDR J=30 TO 63 STEP 4

8230 LINE (J,182)-(J+10,192)

B235 LINE <J,1B2>-(J-10,192)

B240 NEXT

8245 LINE (30,182)-(63,182),0

8250 LINE C30,1S3)-C63,1B3),3

8255 LINE (30,192)-(63,192),3

8260 DRAW "BM30,1B3TA30D10"

8265 DRAW "BM63,183TA-30D10"

8270 PUT (23, 183) ,C7.,AND

8275 PUT (5B, 183) , C7-, AND

82S0 GET (30,183)-(63,192),C%

3285 LINE £0,182)-<120,192),0,BF

8290 LOCATE 17,1:PRINT "USING YOUR BASKE

T, YOU MUST SAVE THE"

8295 PRINT "BULBS FROM THIS PSYCHOPATHIC

APPLIANCE."

8300 BP=2*(STICK(0)-3)

8305 IF BP>210 THEN BP=210

8310 CALL BLANK:PUT (BP, 183),C7.

B400 LOCATE 20,1:PRINT "TD BEGIN. MOVE T

HE BASKET ALL THE WAY"

8410 LOCATE 21,3:PRINT "TO THE RIGHT AND

PRESS THE BUTTON."

8420 WHILE STRIG(1)=0

8425 NBP=2*(STICK(0)-3)

8430 IF NBP>210 THEN NBP=210

8432 CALL BLANK: PUT (BP, 183) , C7.: PUT (NBP

,183) ,C7.:BP=NBP:WEND

8435 JSF=210/(STICK(0)-3>

8440 RETURN

10000 DATA 186,218,3,237,37

10010 DATA 8,0,116,250,203

20000 IF (ERR=5 OR ERR=6> AND (ERL=3040

OR ERL=100> THEN BP=210:PUT <BP,183),C7.

ELSE ON ERROR GOTO 0

20010 RESUME NEXT C

COMPUTE!
The Resource,
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THE WORLD INSIDE THE COMPUTER

Build A Computer

In Your Mind
Fred D'lgnozio, Associate Editor

In my recent column,

"The Morning After/'

in the May and June

1984 issues of COM

PUTE!, I wrote about a

new kind of pro

gramming that I be

lieve people are

beginning to do on

their computer. I

called this "neoprogramming"

to distinguish it from traditional programming in

BASIC or Pascal and from "no programming" in

which people treat the computer as a thinking

machine and let it do their thinking for them.

In this month's column I'd like to explore

neoprogramming and see how it can be related

to computer activities that will help people de

velop thinking, learning, and communication

skills that they can practice and refine using the

computer, and that they can also take away from

the computer and use, on their own, in all areas

of their lives.

Neoprogramming

Neoprogramming can be defined as borrowing

the most powerful ideas from programming lan

guages and turning them into thinking skills that

people can use, inside their head, in their daily

life.
Another way to look at neoprogramming is

as a toolbox that has three kinds of tools inside:

Fred D'lgnazio is a computer enthusiast and author of

several books on computers for young people. His books

include Katie and, the Computer (Creative Computing),

Chip Mitchell: The Case of the Stolen Computer Brains

(Dutton/Lodestar), The Star Wars Question and

Answer Book About Computers (Random House), and

How To Get Intimate With Your Computer (A 10-Step

Plan To Conquer Computer Anxiety) (McGraw-Hill).

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 de

vice. His column appears monthly in compute!.
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D Tools to Help You Think

□ Tools to Help You Learn

□ Tools to Help You Communicate

These are practical tools that will be valuable

no matter what people's goals are. Mastering

these tools is more worthwhile than simply

learning how to operate a computer.

Thinking, learning, and communication tools

can be found in many places—in textbooks, in

courses, in jobs, etc. But they can also be found,

in a concentrated form, in the computer. And

through extensive use and familiarity with these

tools on a computer, people can learn how to use

the tools to think better without the computer.

How Not To Use A Computer
Learning how to operate a computer, on its own,

will not automatically guarantee people a

successful career, help them learn how to use

more advanced computers of the future, or give

them thinking skills they can apply to other

areas of their lives.

Also, it is possible to have a relationship

with computers that actually deadens or stifles

the ability to think. Many people, for example,

use computers mechanically and passively. They

spend their time in front of a computer entering

information, making trivial, routine queries, or

typing other people's documents.

The Thinking Appliance
There is a strong assumption in many people's

minds that computers are labor-saving appli

ances. People ask, "What can I do on a com

puter?" But what they mean is, "What can the

computer do for me?" The labor that many people

hope computers will save is not mechanical labor

but thinking labor. For most of us, thinking is

work—work that we would avoid if we had the

chance.

Many people would be happy (though few

would admit it) if computers would do their

thinking for them. In the near future, with the



advent of expert systems and friendlier computers,

there is a great risk that computers will take over

more and more of the thinking that people do.

As a result, people and organizations will be

come increasingly dependent on computers.

Dumbo's Feather
For adults at work and at home, and for children

in school, there is the risk that computers will

become super calculators. When they want to do

real work or thinking, they will, by habit, turn to

the computer. The computer will become an ad

junct to the person's mind. The computer will be

like Dumbo's feather. Dumbo the elephant could

fly because of his big ears, but he thought it was

because of his magic feather. If he didn't hold on

tight to his feather, he was afraid he couldn't fly.

People may come to feel incapable of thought

unless they do it using their computer.

The Computer Crutch
There is a real risk that many people will use

computers as a crutch. They will expect computers

to do their thinking for them, or they will be

afraid that they cannot think without the aid of

the computer. Either way, they will be tied to

computers to help them carry on their daily

affairs.

Also, if people use computers (or anticipate

using computers) as a crutch, they will not get

the most out of them. They will be using

computers' powerful computational, communica

tions, and information handling functions slop

pily, indiscriminately, and inefficiently.

The Computer Lever

In fact, the computer is not a thinking machine, a

magic feather, or a crutch. It is a complex lever.

It amplifies our abilities to move information

around, but we must position and guide it to get

what we want.

In addition, we don't need to tie ourselves to

the computer to use its lever. We can build the

lever inside our head. The lever is, in fact, just an

assortment of thinking skills embedded in general-

purpose (BASIC, Logo, Pascal, Assembler, etc.)

procedural languages and special-purpose (word

processing, spreadsheet, file handling) builder kit

languages. Once we have acquired these skills,

we can employ them on the computer, or we can

use them inside our heads. If we recognize and

master these skills, we can get more out of using

the computer, and we can become less depen

dent on it and more skilled, on our own, to

think, learn, and communicate.

Building A Computer Inside Your

Head

Burrell Smith, Apple's hardware wizard who

helped create the Macintosh, has written that he

never just goes into a workshop and builds a

new computer. Instead he first spends consid

erable time building mental prototypes inside his

head. Bun-ell's prototypes are like a writer's

rough drafts. Using mental prototypes, he takes a

rough, simple idea and turns it into a cluster of

complex ideas, and eventually into an advanced

concept or design. Then he begins building the

computer.

Burrell can create mental prototypes because

he has a computer inside his head. Burrell has

built this computer from an array of thinking

skills he has learned from programming real

computers and from his other experiences in life.

These skills aren't mysterious, nor are they

Burrell's alone. They can be mastered by anyone.

Environments For Thinking
Programming languages offer an environment for

thinking—a place in which these skills can be

learned, practiced, mastered, and then used.

Learning a programming language offers an

opportunity to explore new avenues of thought.

For example, if taught properly, BASIC, Pas

cal, Logo, and other languages can help people

learn algorithmic thinking, how to break complex

problems into smaller, simpler problems, and

how to organize large quantities of information.

A word processing program can give people

a feeling for the fluidity and mobility of words,

ideas, thoughts, and knowledge. It can help them

learn how to create several rough drafts, in quick

succession, that sharpen an image, refine a con

cept, or lead to new ideas.

A spreadsheet program can help break a

complex situation down into lists and arrays of

smaller parts. It can display the whole forest and

the individual trees in the forest, all at the same

time. It can also reveal the relationships between

all the parts.

A file-handling (data base) program can

teach how to organize thoughts, feelings, experi

ences, and information. It can show how to group

facts according to categories of likeness, how to

sort and prioritize, and how to cross-reference

facts that have certain traits in common.

Graphing languages, word processing lan

guages, and telecommunications languages, singly

or together, can teach how to better communicate

feelings, ideas, and desires. They can teach how

to use visual images and symbols, page layout

and design, and grammar and style to commu

nicate more effectively.

Magnets For Thinking, Learning, And

Communication
Computers, like other media, can have a push-

pull effect, depending on how people use them.
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If computers are used inefficiently or inappro

priately, they have to be pushed just to get

meager, mediocre results.

On the other hand, computers can also exert

a powerful pulling effect. They can be so attrac

tive, so elegant that they will pull at the mind,

like a magnet. They can almost seduce a person

into performing a task or solving a problem.

Magnets And Road Maps

Computer tools can pull you like a magnet to the

computer, but they can also become magnets in

side your head that draw related information and

ideas toward them. They can help you make

sense out of chaos. They can let you mentally

map out individual facts in some kind of logical,

coherent, and practical order.

For example, what happens if you think

about two things: a paper route and a spread

sheet? What kind of associations can you make?

How might you map the paper route onto a

spreadsheet?

You don't need to use a computer to do this

exercise. Instead, you can perform what Albert

Einstein called a thought experiment. You can

build a mental prototype of a paper-route

spreadsheet inside your head.

Associating spreadsheets and paper routes is

not a dull, artificial, or mechanical activity. If you

have the proper image, appreciation, and passion

for using spreadsheets as a thinking skill, you

start mapping the paper route onto the spread

sheet even before you know it. The spreadsheet,

as a thinking tool, or metaphor, will draw your

thoughts playfully and automatically. When you

begin thinking about the paper route, your mind

will unconsciously make an association with

spreadsheets and figure out how the two are

related.

For example, you might start thinking of the

different houses on the paper route as columns.

You might think of the people's names, ad

dresses, telephone numbers, amounts owed, and

your last collection date as rows in the

spreadsheet.

You might also think of mapping the

spreadsheeted paper route into a data base in

which you could quickly determine who owes

you for the papers, who is the most overdue, and

what might be the most effective collection route

for you to follow on your bicycle or in your car.

In fact, you might never put all this infor

mation onto the computer. It might be too much

trouble entering the information and keeping it

up-to-date. But this doesn't matter as long as you

have a model of the spreadsheet or the data base

inside your head.

For many, many applications in life, building

a mental prototype inside your head is enough.
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It's not practical to go any further. The value of

the computer skills is not that you use them on

the computer, but that you can organize infor

mation, perform tasks, and solve problems better

inside your head. This helps you become a better

thinker, learner, and communicator on your own.

You don't need a real computer around. You can

carry one inside your head.

Learning Through Play
One of our greatest joys in life comes when we

play—or when we feel we are playing. We might

be working, but if it feels like play, we will be

more motivated, more intense, and do a better job.

Passion and joy are not attributes of work

but of love. And when we love what we are doing,

it is never work. No matter how difficult the

activity is, it feels like play.

I think that people can use computers to

think playfully, learn playfully, and communicate

playfully. The real joy of computing doesn't

come from getting a job done faster, easier, or

cheaper; it comes from making the job more

challenging and more fun while you're doing it.

Are You A Neoprogrammer?

How is your relationship with your computer?

Does your computer challenge you to think,

learn, and communicate better? Does it make

work more fun and interesting? Have you been

able to take your computer skills with you when

you leave the computer? Can you think on your

own when your computer is turned off?

If you can, congratulations. Maybe you are a

neoprogrammer and you don't even know it.

Whether you think you are a neopro

grammer or not, I'd like to hear your thoughts.

What do you think about building a computer in

side your head? Please write to me:

Fred D'Ignazio

2117 Carter Road, SW

Roanoke, VA 24015 ©

C-64 DIGITAL WIZARDRY C-64
3662A S. 15th St. Milwaukee, Wl 53221 (414) 383-2503

HARDWARE and SOFTWARE (disk only) tor COMMODORE G4

MASTER COPY Backup FULL disk in under 5 MINUTES with single 154119.95

MASTER LOCK Disk Security uses 6 different disk deception routines 19.95

COMPUTER CUISINE Kitchen helper stores and prints up to 100 recipes 19.95

BASIC TRAINER 1 Lessons in BASIC using lent and understandable

VOICE 19.95

PROFESSIONAL TEACHER'S ASSISTANT GREAT student

grading system 19.95

COMPUTER COMEDIAN Joke after Joke HEARTY laughs guaranteed 19.95

MATHWORKS Practical mathematical answers lo everyday problems 19.95

COM-DIALER 1000* phone number storage with TV speaker tone dialer 19.95

RESET SWITCH no soldering inside computer (warranty remains valid) 19.95

MONITOR CABLE Best cable vet for all monitors (especially 1702-1701) 12.95

TEMPERATURE PROBE Build it yourswelf with simple soldering lools

A/D with over 14 BIT, SOOmS conversion with LCD readout

CHEX CHECKER Super simplB, no accounting necessary, checkbook

keeper

LIBRARIAN Simple filing system for BOOKS, TAPES, RECORDS.

VIDEO etc

49 95

179.95

19.95

19.95



WE TAKE THE BYTE OUT OF HIGH
QQMDIITEQ OflET A. UARDUIARFCI

CALL 1-800-372-0214 AND SAVE!
SOFTWARE

A
ATARI

Cr
COWMOOOBt

tappkz

CDLECO

MODEMS

Anchor

Volksmodem

Anchor Mark VI

Anchor Mark XII

Hayes Smart Com 11

Hayes 300

Anchor Mark VII

Auto Modem

(Commodore)

MPP1000C (Atari)

SCQ0059
S159.00

S289.00

S 75.00

S209.00

S119.00

S 69.95

S109.95

COMPUTERS

SANYO

COMMODORE 64'

Commodore 64

Atari 800XL

SANYO 550, 550-2

SANYO 555, 555-2

CALL

CALL

CALL

CALL

SOFTWARE

Zork I, II

or III

Super Base 64

Paper Clip w/spell

Home Accountant

Bank Street Writer

$QQ9529
S69.95

S79.95

S59.95

S49.95

DISK DRIVES

Commodore $OQC00
1541 LUJ

New Commodore Drive CALL

Atari 1050 S329.00

Rana 1000 S289.00

TrakAt-D2 S369.00

Indus GT S369.00

DISKETTES

Computer Ware- $-1C95
house ss/dd lU

Elephant ss/sd S16.95

Elephant ss/dd S19.95

Maxell MDI S24.95

Verbatim ds/dd S24.95

Ultra Magnetics ss/sd S15.95

PRINTERS

Commodore $O-1 O00
801 L13
Gemini 10X $269.00

Gemini 15X $395.00

Delta 10 $489.00

Power Type $399.00

AX10M AT 700 (color) S499.00

AX10M AT 550

$25900

Atari 1025

Atari 1027

Commodore 1526

Okidata82,83,84.

92,93

$249.00

$289.00

$279.00

CALL

MONITORS

Commodore SO^QOO
Color LHO

BMC 13" color $229.00

Panasonic (composite

& RGB) S329.00

SAKATA 13 color S235.00

BMC (green) S 69.00

BMC (yellow) S 99.00

COMPUTER

Computers and Software at warehouse prices.

Send for free monthly special sheet.

S3 for software, hardware &

educational catalogs i

8764 S.W. 133 STREET

MIAMI, FL 33156
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REVIEWS

Exodus: Ultima III For

Commodore 64

Exodus: Ultima III ushers in an

exciting new era of fantasy role

playirg. The combination of su

perb graphics, music, and excel

lent playability makes Exodus a

modern-day masterpiece. The

game presents challenges requir

ing clear, creative thinking plus

the patience and determination

to thwart hundreds of monsters

during a quest to defeat the ulti

mate foe: Exodus.

An Adventure In The

Box
Just opening the box is an ad

venture. Inside, you discover

such magical items as a book of

wizard spells, another full of in

cantations, a comprehensive

playbook along with a quick ref

erence guide, and a colorful

cloth map of the realm to be ex

plored. Also included is a key in

the form of a black disk which,

once booted, opens the way to

the universe of Sosaria, where

your dreams and fears material

ize and your wits are your only

hope.

After making a copy of the

master side of the disk, you are

ready to begin your journey.

First you must create several

characters to do your bidding.

Up to 20 characters may reside

per disk, and up to 4 may travel

together at one time. Each char

acter has a name, sex, race, pro

fession, and the four attributes

of strength, dexterity, intelli

gence, and wisdom. Take your

time and choose wisely among

the five possible races and eleven

professions. Also, consider

which attributes are important

for different characters while

using up as few points as pos-

David K. Peacock

sible. Because there are so many

options and tradeoffs involved,

don't be surprised if some of

your characters just don't cut it

and you have to create new

ones. The opportunity for mul

tiple characters, with varying

personalities and abilities, en

hances the playing environment

over the single character al

lowed in Ultima II.

Sosaria Awaits You

Once your party is formed, the

quest begins. The disk spins for

a moment, and you find your

self in the magical realm of

Sosaria where the waves lap the

shores and banners atop towns

flap in the breeze. Walking

along, you notice open grassy

plains, tall mountains, and dark

forests. Your ears are treated to

enchanting medieval tunes

throughout. Suddenly, a band of

nasty ores appear heading

straight for you. You duck be

hind a range of hills where the

monsters can't find you.

Now is the time to seek a

town and outfit your party with

much-needed supplies such as

weapons and armor. Even

though all your characters begin

with cloth armor and a dagger

apiece, better equipment could

be a lifesaver. Remember, at the

beginning, your characters are

weak in every respect and must

be nurtured until they have

grown strong in body and mind

and have gained knowledge

along with experience. Until

then, on to the safety of a town.

Weapon Trading
When you enter a town you'll



find many citizens roaming the

streets. These people are worth

getting to know, for only by

speaking to everyone will you

learn secrets to help guide you

along. Also, clues can be found

only with extensive exploration.

One major improvement of

Ultima 111 upon its precursor

concerns the weapons and ar

mor shops. In Ultima II, you

were limited to buying; now, in

this game, you can buy and sell.

The variety of weapons and ar

mor is better than ever. In fact,

there's a rumor that some weap

ons are effective over a great

distance—that might be worth

even a steep price.

As in Ultima 11, there are

places to buy food and several

pubs whose bartenders hear

tales and could give you a tip or

two. There are also stables with

sturdy horses. Occasionally your

party will come across an oracle,

a man of wisdom and divine in

sight who might impart some of

his knowledge for part of your

gold. Two new and useful

places to visit are the thieves'

guild shops and the houses of

healing. You'll find this and

more in towns, not to mention a

couple of castles and enough

dungeons to make your head

spin.

Dungeons. The word con

jures up images of dark, twist

ing passages, sounds of funeral

organ music, and thoughts of

impending doom. This is the

mood of the endless dungeons

of Ultima III. These 3-D dun

geons represent a significant im

provement over the simple

underground mazes in Ultima 11.

Exploring your first dungeon is

thrilling as you attempt to over

come pesky gremlins, howling

winds, foul traps, dozens of

monster groups', and enough
twists and turns to make getting

lost no problem at all.

Reaching the lower depths—

where the goodies are—requires

careful planning and a working

knowledge of the layout of each

level. Once the treasures are lo-

SAVE MORE THAN EVER ON...
3M Scotch40DISKETTES <

AND OTHER COMPUTER NEEDS!

LIFETIME WARRANTY!

3M BULK DISKETTES

AT TREMENDOUS SAVINGS!
These are genuine 3M diskettes with a lifetime warranty. But they are bulk packed in cartons of 50
with separate white Tyvec envelopes. No identification labels, write protect tabs or cartons are

provided! A great buy for volume users.

$155
I I Qty. 50

ea.

5WSSDD

5W DSDD,

$197
! Qty. 50

5WSSDD-96TPI $2.15 5^"DSDD-96TPI S2.70

All have reinforced hub.

SOFT SECTOR ONLY!

((or IBM. APPLE. KAYPRO. DEC and about 99% of all computers.)
Must be ordered in multiples of 50!

BOXED 3M DISKETTES

WITH ALL THE TRIMMINGS!
Factory-fresh 3M packaging with envelopes, 3M logo labels, ID labels and write-protect tabs.

$169
: I Qty. 20

5V4"SSDD

5V4"DSDD

$923
5V4"SSDD-96TPI

5W DSDD-96TPI

S2.6O 8 SSSD
S3.25 8"' SSDD

8 DSDD

S2.05

$2.50

$3.10

Minimum order of 20 diskettes. Additional diskettes in multiples of 10.

3M HEADCLEANING KITS

Slop swearing and Stan cleaning. This non-abrasive

cleaning kit has everything you need tor thirty applica

tions

$23,00 ■ Si SOSnpng

SAVE MONEY WITH A CLEAN COMPUTER.'

INTRODUCING MINI-VAC

Mosl computer malfunctions are caused by ausl. MINI-
VAC is ideal for cleaning keyboards, screens, drives and

printers (Great lor pnoto equipment, too!] Equipped

with an easy-empty bag. two directional wands and two

Ime-brush no/zles. Don't compute without it. (Requires

9-volt battery which is not included.)

S21.95 ■ S3

AT LAST: A DISK DRIVE DIAGNOSTICS
SYSTEM THAT WORKS!

The Dymek Recording Interchange Diagnostic (RID) is a

professional, but easy to use, drive diagnostic disk II
tests drive speed, radial position, hysteresis, write func
tion, erase crosstalk, signal-to-noise and clamping In

short, its a professionals system that will help you Keep

your machine in pnme condition, .and avoid the evils of

data loss
S29.9S ■ $1 EOSdpng

MEDIA-MATE 50:

A REVOLUTION IN DISKETTE STORAGE

Every once in a while, someone takes the simple, and

makes it elegant Tnis unit holds 50 5'«" diskettes, has
grooves tor easy stacking, nippies to lieep diskettes from

slipping m the case and several other features We like it

$10.95 - $2 00 Snpno.

DISKETTE 70 STORAGE:

STILL A GREAT BUY

Dust-lree storage lor 70 5W

diskettes Six dividers included
An excellent value

S 14.95 ■ S3O0Shpng

PRINTER RIBBONS

AT BARGAIN PRICES.

EPSON MX-70/80 $3.58

EPSON MX-100 $6.99

Okidata Micro 84 $3.66

Diablo 630 Mylar $2.60
Diablo 630 Nylon $2.93

Okidata Micro 63 S1.48

25Shpng

25Shpng

25Shpt>g

25Shpng

25Shpng

25Shpng

5Vd"
S-J65

DISK CADDIES
...the original flip-up disk

holder for 10 diskettes,

ea. Beige or grey only.

.20 Shpng.

Shipping' 5 V DISKETTES—A0d S3 00 per '00 01 fewer diskettes
8- DISKETTES—Add S* 00 per 100 or fewer diskettes OTHER

ITEMS Adfl shippu^g charges as sno«n m addition (o diskette

shippng cfiorges Piytntnt VISA and Masiercard accepted COO

cxdeis only, add S3 00 damning charges Tim: "lies residents

please acW 8'e sales tai

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

Nationwide: 1-800-621-6827

Illinois: 1-312-944-2788

Hours: 9AM - 5PM Central Time

Minimum Order: £35.00

DISK WORLD!, Inc.
SUITE 4806

30 EAST HURON STREET

CHICAGO, ILLINOIS 60611

Authorized Distributor

Information Processing Products



cated, it will take cunning to get

your party back out alive. If all

the treasures had been packed

into one or two dungeons, the

game would have been almost

perfect. Instead, vital things

were spread out among many

dungeons, decreasing the enjoy

ment of each one. After you've

conquered one dungeon, the

rest can become tedious. Of

course, a true dungeon lover

might see things differently.

A Four-Player Battlefield
A new combat routine has been

implemented to accommodate

up to four players. When a

monster group is encountered,

the scene shifts to a battlefield

where all the monsters and all

the players can be seen. Each

player gets a turn in which he

may reposition himself, attack

an oncoming monster, or cast a

spell. Then each of the monsters

performs a similar act. The battle

Monkey
Wrencftn
Cut your progrommmg time Irom hours to
seconds, and have 33 direct mode commands
and (unctions. Ad at your Imgertips and all
made easy by the MONKEY WRENCH II.

The MONKEY WRENCH II plugs easily into your

ATARI and works with the ATARI BASIC

Order your MONKEY WRENCH II today and en|oy
the conveniences ol these 33 features.

• Lme numbering

• Deletion ot line numbers

• String exchange
• Move lines

• Codv lines

• Disk directory display

• Margins change

• Home key lunctions

• Cursor exchange
• Upper cose lock

• Hen conversion

• Decimal conversion

• DOS functions

• Renumbering

basic line numbers

• Machine language

monitor

• Function keys

• Variable and current

value display

• Location of every string

occurrence

• Up and down scrolling of

basic programs »»» ■%■ aaa wi

• SpeaaMine formats and TOT the ATARI 800 Of XL
poge numbering

The MONKEY WRENCH II also contains a machine language monitor with 16 commands that can be used
to interact with the powerljl features ol the 6502 microprocessor

$39.95

"The
Rabbit"
for your VIC 20
orCBM64

II you own a VIC 20 or

CBM 64 and have been

concerned about the

highcostoladiskto store

your programs on

worry yourself no longer

Now there's the RABBIT

The RABBIT comes ma cartridge and at a much, much

lower price lhan the average disk. And speed ... this

is one fast RABBIT With the RABBIT you can load and

store on your CBM datasetie an BK program in almost

30 seconds, compored to the current 3 minutes ol a

VIC 20 or CBM 64, almost as fast as the 1541 disk drive

The RABBIT is easy to install allows one to Append Basic

Programs works with or without Expansion Memory, and

provides two data tile modes. The RABBIT Is no! only las)

but reliable.

(The Rabbit for the VIC 20 contains an expansion con

nector so you can simultaneously use your memory

board, etc)

MAE
NOW
THE BEST
FOR LESS

Please lor your own protection consider the

MAE first before you buy that other assembler.

We've had numerous customers who wasted

their moneyon some cheaper off brand assem

bler tell us how much better the MAE is. The most

powerful Macro AssemblenEditor available

lor Ihe Commodore 64 and other CBM, PET

computers, and olso lor the ATARI 800 XL and

Apple II ME

MAE includes an Assembler, Editor. Word Pro

cessor. Relocating Loader, and more all lor

|ustS5995

We could go on and describe the MAE but we

thought you would like to read our customers'

comments The following are oclual unedited

comments Irom correspondence about

the MAE

"Excellent Development Package."

'Compares to DEC and INTEL."

"My Compliments to Carl Moser and EHS."

Itisasuperbprogram"

3239 Linda Dr.

Winston-Salgm.N.C. 27106

(919)924-2B89 (919)748-8446

Send for tree catalog!

rages on, turn by turn, round by

round—gone are the days of in

stant destruction.

Though the combat se

quence is well conceived, it is

simply too slow considering the

number of monster groups

which must be dealt with.

Granted, the pace does quicken

once the characters' attributes

have been raised, but most of

the game is spent slugging it

out. Then, for the effort, your

party garners a single chest con

taining barely enough gold to

sustain everyone. On rare occa

sions, a small weapon or cheap

armor may be locked inside. If

more items were found more of

the time, agonizing money

problems would diminish and

the party could proceed with

more interesting tasks.

Wizards And Clerics
One of the best aspects of 17/-

tima III involves the extensive

use of magic. Now wizards and

clerics can demonstrate their

true value as they cleverly

choose just the right spell to

save the party from a slew of

poisonous balrons. At first, your

spell casters will be limited and

somewhat ineffective, but as

time passes and they grow

smarter and wiser, they will be

come indispensable. The wiz

ards' spells mainly center on

harming evil creatures, while

the clerical spells are good for

healing and resurrection. Both

sets include very handy spells

for maneuvering in dungeons.

The two books of magic provide

wonderful insights into the

workings of each spell, making

the game even more bewitching.

Overall, the use of magic in 17/-

tima III is well integrated with

the obstacles to be overcome.

Moon Gates
Time affects many aspects of the

game. If, for example, a member

of the party is poisoned, the

passage of time slowly brings

about his death. Otherwise,

wounds heal with time and

spell points increase to their



maximum. Also, if your party

has fought pirates and gained

control of their ship, only time

will allow the winds to shift in

your favor so that you may ex

plore new lands. Perhaps the

most important effect of time

concerns the ever-present

moons, Trammel and Felucca. As

they pass through their cycles,

strange events take place. Warps

in space, called moon gates, ap

pear only at certain times.

Somehow, the moons and gates

are thought to be connected,

hence the name. There is a ru

mor of a city hidden in a vast

forest. Not only hidden, but also

not always there. Time, moons,

cities, gates—all interwoven to

challenge the best adventurers.

Such is the spell Exodus weaves

about its players.

Game designer Lord British

has outdone himself with his

latest work of art. Ultima II was

a fantastic game, but Exodus; Ul

tima III makes it seem like

child's play in comparison. Exo

dus has achieved an unparal

leled blend of setting, multi

character development, magic,

plus a strongly integrated plot.

The animated graphics sparkle

with speed and color, and the

sound effects achieve nothing

less than a complete, evocative

sound track. Except for a few

places that tend to drag, Exodus

is a delight to play, and I

eagerly await the perils and

pleasures of the fourth install

ment in the ultimate series.

Exodus: Ultima III

Origin Systems

1545 Osgood St.

North Andover, MA 01845

(617)681-0609

$59.95

Apple II family, Atari 400, 800, Com

modore 64, IBM PC & PCjr versions

©

The Seven
Cities Of Gold
James V. Trunzo

There is nothing quite as fright

ening—or exciting—as the un-

- BASF DISKETTES

♦1.75 WITH LIBRARY CASEIIM

DIGITAL CASSETTES

C-10for35c(100Lot)!!M
FOR YOUR COMPUTER

ALL DISKS AND CASSETTES ARE

-100% ERROR FflEE (Diskettes Fully Certified!-

-LIFETIME GUARANTEEO-

- CUSTOM LENGTHS AVAILABLE-

COMPUTER TAPE PRICES

2SLOT (00 LOT 1000 LOT

tfio .50/12.50 .35/35.00 .30/300.00
C-20 .50/13.75 .40/40.00 .35/350.00

C-30 .60/15.00 .45/45.00 .40/400.00

BASF DPS GRADE TAPES

C-10 .55/13.75 .40/40.00 .35/350.00

C-20 .60/15.00 .45/45.00 .40/400.00

C-30 .65/16.25 .50/50.00 .45/450.00

'quality norelco cassette case.,
and label prices

[WITH CASSETTE ORDERS ONLY]

25-249Cases/.20Ea. 250/.13Ea. 1000/.11 Ea.

Labels - Sheet .20 12/.20 120/1.70 1200/14.50

Tractor Feed Cassette Labels II upl 1000/14.50

-INTRODUCTORY OFFER-

BASF 5Vi Single SidB Double Density Diskettes

with...Hub Ring. Label. Jacket. W/Proteci Stickers

-Free Hard Library Case with Every 10 Oisks-

10 LOT 20 LOT 50 LOT 100 LOT

2.00/20.00 1.95/39.00 1.80/90.00 1-75/175.00

All Prices Include U.S. Shipping Et Handling

— Write For Volume Prices—

-Phone Orders Add 92.50 C.O.D. Fee-

(Canadian Customers May Call or

Write for Shipping Costs)

Send Cashier's Checks, Money Orders. & Checks to:

CASS-A-TAPES

BOX8123-C

KANSAS CITY, MO. 64112

816-444-4651

ISOBAR...cleans up your line
power! The most complete
computer protection available
More features to prevent errors, false printout,

disc skips! Only ISOBAR has 3-way spike pro

tection, noise suppression for RFI PLUS isolated

filter banks! Individual filter banks isolate each

load from other loads minimizing data errors of

any kind. MOV surge suppressors arrest both

common mode and differential mode surges.

L/C filter network rejects radio frequency noise

at any amplitude. Toroidal coils!

Model IBAR 2-6

(2 outlets, 6 ft. cord)

Only $54.95

Model IBAR 4-6

(4 outlets, 6 ft. cord)

Only S79.95

Model IBAR 8-15 (8 outlets, 15 ft. cord)

Only $97.95

Order toll free 1-800-662-5021
IN ILLINOIS, CALL 1-312-642 6871 OR MAIL COUPON

or charge on

T325"w!" Huron?
Dept. CPT, Chicago, IL 60610

Enclosed is $

□ MasterCard or □ Visa

Card no

Expires

Send model #

Name

Company.

Address

City Stale Zip

COMMODORE 64

KEWSXS4

wdori 64 ..

1541 3 uDrlve

15?5PrlnOr ...

MPS-BOI Prlnitr

UOZMDiUuir ...

HSE!2lni!riia

1600Mourn ...

.22959

.234.99

.263.99

.218S9

,244sg

' 49.99

CF/M MMull .... 49S9

ttNQiuitili M»

■SOUkOrln . Call
.349.39

MSO [Don'tIt; 49953
. J439

Ctaonim Call

CMMkSIm 4198

..3458
IB8J9

PIW

EityCilc .. .

Minigii

Forthfia

Cilcmull ...
SujirtoinC4

Ohrr
MmKile 1.2.1
Piptitllo - .

S

p

Dlljhll Q

VMmHi . .

Simula ...

MuIUpim ...

lioM

WhrninM

Flfcht Slir.u

1TJ9

SO M

,7190
.MSB

.tug
63 W

. CM
J3 '■■;

Mi

iui

DISK RIOT MONITORS
TiiinlfGrn.1 W.M

APPLE
COMPATIBLE AOD-ONS

IBXfiiMCari

.;■■:. -i ;.£r. « \-.■:■:!. '.■■

30UiumnCifU■/Somaltcn .

Disk Con ml lir
RAM Bui Csitroller .IS lo I Dnv

CMC 3 5. -I-' \n \U (»;

BS232|PilnHr|

US 232 HiwiTunteilHiii

ALS Z On! II

WSSnimirnii

«(r.i!ii;3i Sjili- Sivir Fn

CaolligFin Z5.9S

CBlIng Fin

■/Suigi SjpgfEBlao . 3JL99

GmpplK* 11439
rjnpplir EjMii 128.99

BF 1ZJS

ATARI Cmiin[Ftn

BOOHaooiL till 1030Muln 9999

lOMOItkDr 2Sa9S KtiHd 8199

Rliu Dllk 1CO0 AUrlWillH UBS
w. Snsn DOS .. 299 99 IsucipW M.B9

INDUS GI Dilk w.'Strjj Sglmnt. Will Pmulng.

Sfittt SheeL DiQIiitt. £ arrylnj cm

1DJ7 Printer 2S4J9 TmtTulw 2409
MPPMSO sa.99 Gnphll IP51
Ipttice T5.99 MKMW ,f "
BSOlnlHlici , . 149 99 Vliluk: 13999

5'A" DISKETTES

MAXELL MII-1
WD-lDBfSS/gni ..
md-i
MD7QD [DS/gDI ..

VERBATIM SS/OD
IDAUUFE) OS/00

VERBATIM SS/OO
rvERExi os/oo

DYSAN KuthFRK library easel
t*/n

ss/go
DS/OD
DS/QD)

AlumikbKlnDECRISJFtrni

SKC SS/DB
05/00

IBM OS/DO

ULTRAM1GHF.TICS IBonui Pactaga!
SS/DD
OS/DO

ELEPHANT SS/SO
SS/M

3M SS/DO
OS'M

. 19.WJI0

. .\"if
29.»'IO

. 42.99/10

21 99/10
. 31.99/10

j ■■ '.'

27 98/10

1198/10

36 99/10
. 1299/10

14.88/10

nn/io

32 88/10

22.98/12
. »9«/12

il'-j li;

18.99/10

10.99/10
15.81/ID

SONUS: Purchjii 10 or more boxai of rilUi
:rd Eirni5". discc-jil

5V." BULK DISKETTES
INo libel]

SS/DD '70.00/50 '130.00/100

OS/DD *95.00/50 MDOOO/lOO

DhkFlk /^^^n

DlikFitlir505VDUMMI

Jiii'liliiial .-Oniiiii

Flip 1 Fin'50 willl lick

Usury Cut lil5'.i'Dllklltt! . ......
Avillitli In Btljt Gny. BUck. BK.w

Library Cm bi 31:'Ma: Onk<t)n

DiibddilirSi'rjSlikina

Dukiidy hr 22 5V DiiklRII

li.ffl
15.99

,...., 21»

1.B5

3 00

4.98
181
B.9

MC12»LJW12-6rwn

»M
10S«
ltB.»

-119.98

379.W

lmdW30aeSnin ...IMJ9
Ind* 300A «nMr 1WW

310*|lBKUiMrl INN

tAMMr

3MCOI9IUI3'CHorn/iwnd

3MC 9191 ML! 13' Ctlor far IBM

389«

M

«CC6t«
PflfiHWtGnpMci PES HMi

PRINTERS
JUKI

sin cut

HE
9I-B0 249.99

SILVER REEO
W. 500.660.770
ALL IK STUCK

Oil FOR PRICES

BROTHER
k imm

3ZSB9
S5BJB

37:99

4KLS8

B79iB

mm
1W.99

.1709.W
IM.9S
1«9.M

3530

3S50

7710

7730

'•fiM!i>

9501B MM
xm 1089.0)

STABMtCRONICS

101 ...Ht.98
IS! 398L88

OiulD HBS8
n«-1OI4 37998

DIABLO

EPSON

M-tt R14DF/T.
11-100 FI«.

FMOO. 10-1500
UL III STOCK

OIL FOR PRICES

Cill Ik lur Bin Prim tn Cnnpuiin. PiuiNri. Hwiisn
EnMaan. ana unpliu Ilii & ictlltgmi Iti IBM »uii
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BROADWAY
COMPUTER CORPORATION
423 Broadway, NewYork,NY10013

CALL OUR ORDER DESK TOLL-FREE

1 -800-255-5905
For Information or to order

from NY, Alaika. Hawaii call 212-219-2333



known. Imagine, then, what it

must have felt like to be with

Pizarro, Cortez, Ponce de Leon,

or Columbus and to sail away

from the familiarity of Spain in

search of discovery, gold, and

fame.

The ocean was wide and

uncharted, and the lands were

filled with strangely painted na

tives who were often hostile.

The storms were fierce and

could easily blow the ship far

off course. Starvation and a

slow and painful death would

follow if land was not sighted.

Yet even in the face of such ob

stacles, the conquistadors were

lured by the promise of gold

and treasure. The ship's captain

just had to be brave, smart, and

lucky enough to discover a new

world.

Gold For Spain

One after one, the would-be ex

plorers visited the court and on

bended knees requested a grant

to buy ships and hire men. In

return they promised to estab

lish missions for the church,

forts to prove Spain's sover

eignty, and gold to fill Spain's

coffers.

Now you can experience

the thrill of sighting land after a

long, arduous sea voyage. You

can also experience the pride in

returning to Spain after having

explored the Mayan Peninsula

and discovered rich and fertile

lands; or the shame of returning

home after having lost most of

your crew, several ships, and

having no gold to show for your

efforts.

Graphics And Strategy
Ozark Softscape, in conjunction

with Electronic Arts, has pro

duced a riveting new adventure

game entitled The Seven Cities of

Gold that places you at the helm

of a fleet of ships and allows

you to venture forth from Spain

in search of a new world,

wealth, and fame.

As in their award-winning

game M.U.L.E., the Bunten

brothers have designed a graph-

no COMRJTB September 1984

ically enhanced strategy game

that challenges and educates as

well as entertains. Upon booting

The Seven Cities of Gold, the

player finds himself in front of a

palace in Spain. He has just

been given a commission by the

Spanish court; and as captain of

a fleet of four newly outfitted

ships, he is ready for his first

voyage.

Leaving The Old World
After scrolling past a pub, his

home, and an outfitters building

(all important places when re

turning home from an expe

dition), the player leaves the

Old World and ventures forth in

search of the new. Sailing is

controlled by the joystick, as are

all actions and options. While at

sea, the player may navigate the

ship, view the map, and keep

track of how many days have

elapsed. The latter is especially

important for several reasons.

For one thing, your food supply

isn't unlimited.

Eventually you will sight

land. At this point, you will

have to decide how much of the

on-board supplies, goods, and

men you want to take to explore

the uncharted mass into which

you have just bumped. Now the

real fun begins. There will be

lush jungles, fertile plains,

intimidating mountain ranges,

dangerous swamps, major rivers,

and natives.

Jungles And Swamps
Accomplishing all your objec

tives is no easy task. Ambushes

in the thick jungles will take

their toll as will sickness in the

swamps. Food is a constant

source of worry; men won't

travel on an empty stomach, let

alone fight on one. And as the

land grows cold with the ap

proach of winter, food becomes

scarcer.

Once you decide that it is

time to return home (a decision

often made easy by the loss of

men, goods, etc.), you must

navigate back to Spain. Assum

ing that you make it back,

thwarting the best efforts of na

ture's storms, a trip to your

home will provide you with a

tally of .what areas you have

discovered, what forts and mis

sions have been established,

and how much wealth has been

obtained. A trip to the court will

give you a rating based upon

your successes or failures. More

gold, a promotion, or chastise

ment awaits you in the court.

Finally, a trip to the pub allows

you to record (save to disk)

maps for future voyages. The

outfitter? Most assuredly, it will

be your first stop before weigh

ing anchor for the next excur

sion. There you will buy food

and goods, hire more men, and

perhaps even purchase more

ships.

Historical Accuracy
The mechanics of The Seven

Cities of Gold are easily imple

mented and well-done. All

movement, both on land or at

sea, is handled by use of the

joystick, as are all option selec

tions and even combat. The

graphics are well-done, and Cit

ies contains over 2800 screens

that represent the lands you will

explore. The computer literally

draws the map as you move

about North, South, and Central

America, all accurately depicted.

Your expedition is repre

sented by an arrow moving over

a variety of easily identified

terrain. Symbols are used in

various places to represent hun

dreds of different types of settle

ments, ranging from farmers

and hunters to wealthy Aztec

strongholds. It is upon entering

one of these settlements that an

other of Seven Cities' delights is

discovered.

Once the player has moved

the arrow onto a settlement

symbol, the screen symbol be

gins to magnify, increasing in

size until it is replaced by a de

tailed graphic screen. The arrow

is replaced by a conquistador

who represents the expedition,

and you find yourself in the

middle of the settlement, rapidly



surrounded by natives. Find

their chief and begin trading, or

draw your sword.

An Enchanting

Challenge
There are many more surprises

in The Seven Cities of Gold. The

program both challenges and

enchants. It forces you to con

sider various strategies: What is

the best way to outfit an expe

dition? Do you have enough

men to establish forts? When

should you return home for

more supplies? Even the time of

year can be an important factor.

And what happens after the

player discovers the Mississippi

or the Amazon, gold mines, the

Fountain of Youth, and all the

mysteries of the Americas? Is

the game over? Not a chance.

Aside from the fact that the

game could be played again

using different strategies and

achieving higher rankings, Seven

Cities of Gold provides a utility

that randomly generates entire

continents; no two are ever the

same. Furthermore, all games

can be played at one of three

levels: novice, journeyman, or

master.

Seven Cities of Gold

Electronic Arts

2755 Campus Drive

San Mateo, CA 94403

(415) 571-7171

$39.95

Available for Atari now and for

Commodore 64 soon. ©

Word Flyer
Steve Hudson, Assistant Editor,

COMPUTE! Books

Dozens of educational programs

have been released—some

good, some less than good—but

one of the most interesting is

Word Flyer.

Best known for dynamic

and challenging games like

Archon, Pinball Construction Set,

and Worms?, Electronic Arts has

developed a reputation for so

phisticated programs. Word Flyer

is no exception. Like most edu

cational programs, it uses graph-

NEW!

Universal Parallel

Graphics Interlace

Swilch selectable Commodore graphics

mode (or Epson, StarMicronics, C.ltoh,

Prownter, OKidala, Seikosha, Banana. BMC

Panasonic, Mannesman Talley & others.

Universal Input/Output

Board for VIC-20/64

• 16 channel 8-bit AD converter with 100 micro

second sampling time.

• 1 D/A output.

• 16 high voltage/high current discrete outputs.

• 1 EROM socket.

• Use multiple boards lor addilional channels up

to 6 boards

VIC-20 uses MW-311V S2OS.0O

CBM-64 uses MW-811C S225.00

• Built-in self-test with status report

• Optional BAM printer buffer

• Provides virtually total emulation or

Commodore pnnters (or compatibility with

popular software

• ASCI! conversion, total test. Emulate &

transparent mode

• Fully intelligent mlertace that plugs

into standard Commodore pnnler socket

• Exclusive graphic key-match funclion

Micrografix MW-350 S129.00

MW-302C Printer Interface also available at S79.95

Dealer Inquiries invited Micro World Electronix, Inc.

3333 S. Wadsworth Blvd., #C 105,

Lakewood, CO 80227

(303) 987-9532

or 987-2671

SAVE BIG ON COMPUTER PRODUCTS
MODEMS

HAYES

Bmartmodam 300 . BOO
Bmartmodam 1800 4BB
Smartmndam 1ZQ0B 425

Mis.-ornedim HE. B40
Sir.inccm II Soft*•-■ [tor IBM PC). . . .BO
Cabin to Hayaa Modimi

NOVATION

SnimrtCat Plua [NEW)
J. Cat 300B diract

103 SmartCit 30OB Smart. . .

103/21B Smart 300/1200 B.

ApplaCat II 300 baud lor Apple .

ali AppHCti 3D0/1ED0B for Appli
Accaia 1-2-3 12008 for IBM . .

MONITOR!

CALL

CALL
. BB

. 1H9

37fl
.200

.390

.37B

SAVE 31%-43%
OFF MFR. SUOO. RETAIL PRICES ON

PRINTERS
EPSON • OKIDATA • DIABLO
SCM* DELTA-GEMINI-TTX

RADIX • COMPUTE-MATE

MANNESMANN TALLY

HEWLETT-PACKARD

HP-11C

HP-1EC

CALCULATORS

SB HP-ISC

. . . .BO HP-1SC

V3000 18" flraan

V3DDA 12" ambar.
V310A 12" ambar (lor IBM] 160

Color I* 13" compoatta 2B0

Color II* 13" ROB 42S
Color IV 13" ROB analog 740

Monitor Cablaa
CH 5SB0 Appla II to Monitor 7
CD. SBB1 IBM to ROB .... IB

CB 5B9Z tor T1-BS74A or Commodcr* ... 15

QUADRAM
MICROFAZER

QRMP-a Par/Par 135
QHM8P-B Bar/Pap 145
QRMMSS-B Bar/Bar 145
QP.MP8-B Par/Bar 145

OUADBOARD [for IBM PC]
OR 5310 [no mam. mitallad] 210
QR 93B4B4X [mam. inatallad]. . .870
OR 4004 BflK [mam. Inatallad] .270
OR B201 QuadcDlor-1 800

OR B202 auidcelor-2 [upgrtd* kit] . .800
QUADLINK

OR 3000 for IBM 479
QR 3010 for Compaq 47i
OR 3020 tor Columbia 479

AST
Bin Pah Plua 270
Maga Plua II 270

1/0 Plua II 112

HP-41C 145 HP-41CX . . . .849

HP-41CV . . Ill HP-97 510

all aoftwara t accaaaoriaa too

PORTABLE COMPUTERS

HP 7IB 399 HP-7SD 799

aariaa 70 aoftwara ft paripharala

diacountad too

HP-2225B ThinkJat PHntar [HPIL]. 375

M 47T.7:

DISKETTES
10 — BW Floppy Diakattaa

SB ISO B S □ D OS .' D □

W.b..h 113.00 110.CO B17.50

Ma.ill NA 20.00 26.00

Dyim NA 83.00 30.00

10 — G " floppy diakattaa

Oyaan NA 32.00 37.00

CALL FOR QUANTITY PRICING ON

10 OR MORE BOXES OF DISKETTES

HUGE DISCOUNTS all

RIBBONS • DUST COVERS

PAPER • POST CARDS* LABELS

far almost every make and model

CALCULATORS

EL 5100 43
EL 5500 T 70
EL 512 T 2B

SHARP

liMaaaaa1 HAND HELD COMPUTERS

pc 12S0A ID
pe 12*0 CALL

pc 1281 CALL
pc 1500A 1B0

PRINTERS DISCOUNTED TOO

CABLES - INTERFACES
accaaaorlaa for Computer Print ara

ORAPPLER PLUS 10B
1BK BUFFERED QRAPPLER 105

Appla Dumpling OX BB
Cardco 0 BB
CBSB09 10 1. Par. Cabla for IBM . . 25

CBSS2B 10 ft. 3B.36 ParaMal 38

CB5B2B 10 ft. 25i25 RS-232 88

CB5B1B B ft. TI-8B/4A parallal cabla2S
CQ5Q20 G ft. par. TRBBO mod. l-lll-l VZ2

ALL OTHER CABLES CALL

CALL TOLL FREE 800-621-1269 EXCEPT Illinois, Alaska, Hawaii
Cora Accti. Invited. Min. Ord. 815.00, Musll-'Lii^J cr- V.sa Uy ma I a- phone Marl Cashier's Cneek.Mon Ord. PBrs ChecM2vi*s tnclrJAdfl
ffid 00 1st item [AK, HI, P.H., Canada add B1D.00 lir« Itam) SI 00 ea adti'l shpg S handl Shipments en IL afldresE odd 7% tai Prices sub|
to change WRITE for fraa catalog. RETURN POLICY: Dafaetin* Only: Moat producla raplacad within 30 daya of purcKaaa with Identical

marchandlaa only. Computar and larga ptripharala raplacad only whan dafactiva on arrival fiwithin 3 iworh daya of daliwfyl- Othar prob-
• r.d by mfr. warranty. ALL ELEK-TEK MERCHANDISE IB BRAND NEW. FIRBT QUALITY AND COMPLETE.

ELEK-TEKjnc.
E55J N Lj.icoI" O»e . Ch.cago. IL 50615

(312) G31 7BOO (312) 677 7660



ics and sound to reinforce

learning, but uses them in a

way that's both new and

refreshing.

Word Flyer was developed

by ChildWare, a programming

group within Electronic Arts.

Typically, ChildWare programs

combine proven educational

psychology with captivating

programming, and Word Flyer is

no exception.

The object of the game is

straightforward: Use your joy

stick to maneuver word flyers

and match zooming letters or

words. It's a challenging and ex

citing game for young children.

But there's learning amidst the

laughter. Without realizing it,

players are practicing valuable

reading and vocabulary-building

skills. On lower levels, the em

phasis is on recognizing the let

ters of the alphabet; that makes

the program valuable even for

children who have not yet

learned to read. Higher levels

introduce words chosen from a

built-in list of over 2000 entries.

The approach is both original

and nonviolent.

Booting The Birds
Two towers—built of the word

towers—dominate the screen,

one on the left and one on the

right. Atop each tower sits a re

markably realistic-looking bird.

A control panel runs across the

bottom of the screen; it consists

of flight level and speed indi

cators, a score bar, a timer, and

a number-of-players indicator.

On higher levels an alphabet

bar appears too.

Play starts on flight 1,

where emphasis is on the alpha

bet and on two-letter words.

Flight 2 comes next, giving you

the chance to match three-letter

flyers. Subsequent flights intro

duce you to three- and four-

letter flyers and faster speeds.

On flights 2 and above, you

also gain access to the "alphabet

bar." That allows you to select

the first letter of your flyers. On

levels 4 and 5 you can also

change the color of your flyer to
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match the color of various

zooming words.

If you're playing a two-

player game, the hourglass

timer will clock each player's

turn. Need to take a break? At

any time, on any level, you can

move your flyer to the "rest

nest" (an unmistakable mass of

sticks and twigs) and press the

joystick button to stop the timer.

Also, at the beginning of each

game (and at any point during

play), you have the option of

entering the "control panel" and

changing any of the game

parameters.

Although it takes a few

minutes to get the hang of it,

game play is fundamentally

simple. Use your joystick to se

lect a word from either word

tower—the chosen word will be

highlighted for you'—and then

press the button to send the

chosen word flyer soaring into

the air. Move it into position to

match one of the soaring words,

and press the joystick button

again. If the match is correct,

one of the birds will nod ap

proval. If your match is incor

rect, the bird will pronounce the

avian equivalent of "uh-oh!"

Cooperative Scoring
In either case, your score will

change appropriately. The score

is increased when a player

matches the flyer with the cor

rect letter or word. On higher

levels, additional points are

awarded if the words' colors

match too. Incorrect matches

lower the score slightly and re

turn you to the word tower. In

two-player games, an incorrect

match ends that player's turn.

Many parents will be

pleased with this departure from

the winner/loser approach of

other multiplayer games. Word

Flyer emphasizes constructive

cooperation instead of conflict

and destruction. The total score

increases whenever either player

correctly matches a letter or

word. By working together, two

players can move through the

different levels more quickly

than either could alone.

Parent and child can play

together, working toward a

common goal, and the child will

learn to recognize letters, words,

and colors. But he or she can

learn the importance of coopera

tion too.

Where's The Word?
Word Flyer's graphics and sound

are effective without being over

powering, joystick control is re

sponsive. The constantly

changing list of letters or words

holds interest, assuring many

hours of satisfying and

challenging play.

However, after several ses

sions, one odd quirk does be

come evident. In some cases,

while exuberantly chasing down

a zoomer, the flyer would fly off

the top edge of the playing

field. However, you can move

the joystick to maneuver the

flyer back onto the screen.

Bothersome? A little, at first,

and it might confuse very young

children.

Also, at several points in

the otherwise excellent manual,

the reader is told that something

will be described under a subse

quent heading. It is mildly con

fusing (and occasionally

annoying) to have to skip ahead

to figure something out; in the

case of instructions, at least,

necessary redundancy is a fea

ture that many software man

uals still lack.

But once you figure it out—

and it won't take long—control

is simple and straightforward.

Selecting flyers, colors, levels,

and speeds quickly becomes

second nature, allowing players

to concentrate on the game it

self. The educational goals un

derlying this game are

pleasantly and effectively

achieved. All in all, a deft piece

of work.

Word Flyer

Electronic Arts

2755 Campus Drive

San Mateo, CA 94403

Atari 400/800/600X1/800XL/1200XL

$35 (48K disk) ©



BIG NAME,

NO NAME

THE BEST BUY

YOU CAN FIND!
LIFETIME WARRANTY!

$119
| Qly 50

$1

SS-_DD

5W DS-

89 S'i SS-DD-96TP1

'V 50 5>a DS-DD-96TPII
iTheseareDuik packefldskettes with

reinforced hubs ana separate while Tyvec sleeves

(AdO S3 0D snipping per 100 diskettes For C O D
orders add another S3 0D handling charge ]

SPECIAL!

Act now ana you can get a special bonus, an

Amaray Media-Mate 50 aisk storage unit Ex

tremely well designed with grooves (or stacking
Normally $14 95 When ordered wilh 50 BIG

NAME. NO NAME diskettes, you can get one for

$9 99 (Shipping Included).

WELL, OUR SEARCH OF MORE THAN

A YEAR HAS PAID OFF.

We lound a diskette that you've used a hundred

times Out nave never heard of It's the one used by a

lot Ol ma|or sottware houses lor iti&r copy-protected
ongmais the ktnd ol diskettes mat receive a lot ol

heavy use

These BIG NAME. NO NAME diskettes exceed all

ANSI and IBM standards They are individually tested
track Qy track, sector Dy sector and certified I00°w

error-free
Moreover, the company that makes them has thei'

own proprietary coating formulation which results in a

super-smooth, anti-static surface

In short, tnese are good diskettes
If they we'en't. we wouldn't be selling them

LIFETIME WARRANTY!

As with every diskette we sell. BIG NAME. NO

NAME diskettes are covered by a LIFETIME WAR
RANTY by us and the manufacturer.

If you have any problems with them at any lime

Because of materials or workmanship. |ust call us to

arrange a return

DON'T SAY NO!

Sure, you've never heard of BIG NAME. NO

NAME diskettes.

But a lot ol software manufacturers who use hun
dreds of thousands of diskettes (or their copy

protected originals have, and a lot of them use BIG

NAME, NO NAME diskettes

DISKETTE HEAVEN GUARANTEED!

Order your supply of BIG NAME. NO NAME disk

ettes today

If you're not totally happy witn them at the end of
30 days, well give you a refund, credit or exchange.

Thai's confidence.

That's DISK WORLD' . the nice people who sell

almost a million good diskettes a month

TO ORDER:

Call DISK WOHLO between 9AM-5PM. Central
Time. Monday through Friday at

1-800-621-6827
or in Illinois, at

1-312-944-2788
Or write us1

DISK WORLD!, Inc.

Suiie 4B06* 30 Eas! Huron Street • Chicago, Illinois 60611

DISK WORLD!
BIG NAME,

Home of NO NAME

DISKETTES

RATED *1 FOR SERVICE & REUABIUTY

CALL TOLL FREE

800-221-8180
IN NEW YORK STATE

CAU (2121 732-8500

MUSIC
WORLD

23 PARK ROW

NEW YORK CITY,

NEW YORK

10038

THIS MONTH'S SUPER SPECIALS
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FREE GIAtfT CATALOGS -
CALL TOLL FREE SOO-a2S*O27

■288 PACE AUDIO VIDEO COMPUTER CATALOG

• 63 PACE RECORD AND CASSETTE CATALOG

• 80 PACE VIDEO MOVIE CATALOG

- 23 PARK ROW, Dept C9, NYC, NY 10038n
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WRITE Or CAU for FREE 288 PACE AUDIO/VIDEO/COMPUTER CATALOG

HARMONY
VIDEO & COMPUTERS

TO ORDER CALL TOLL FREE
800-221-8927 OR 800-441-1144
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279
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For Inlo Dial (212) 627-1000 Mo dealers on aOveniseO SDe-

cials. pleasB1 To order simply dial loll free B0O-221-S927 or

BOO-441-1144 wild your MasierCata or VISA ana your order

will arrive via UPS or send certified Check or money OrdBr only

lo HARMONY VIDEO AMD ELECTRONICS 2357 Coney Is
land Ave Brooklyn NY 11223 and add aporontnate shin-

pmg Dosiageano insurance charges Customer Servicai212)

627-8888 Mon-Fn 9-5 Creoi! carfls lor phone orders only All
prices ana availaPiNly suoiec! to change without notice Dealer

inquiries mviled" MC. VISA

FAMILY TRIVIA
NOW THE WHOLE FAMILY CAN

PLAY TRIVIA AT THE SAME TIME!

Adults, teenagers and children can
all play — each one answering

questions geared to their age level.

No more parents setting bored with

children's games, no more children

getting frustrated at the difficulty of
adult games.

BRING THE FAMILY TOGETHER TO

PLAY - GET FAMILY TRIVIA TODAY!

SPANISH VERB TUTOR
•Helps Beginners or Advanced Stu
dents in conjugations and transla

tions.

•Over 650 verbs (including those

tricky irregular verbs).

If it isn't here, maybe you shouldn't

say it. Fast dictionary listing, trans

lation from English or Spanish. Con
jugations in 8 tenses, includes ex

amples. IDEAL FOR CLASSROOMS.

«IO» IOOIDII Ol

j Com, 64 a Tjrp 2 DM Tl 99/4 H Ti(w 3 Disk

I Family Trtvia D JM.95 IReq. 12K ,inri F*i Basic!

• Sp. Verb lutor □ «9.« Family Invu □ S29.95

Sp. Verb luio

I Name _

j Address
I City

I
State. Zip.

Make Checks Payable to:

PRONTO=

software
15MEIKLEMST. FORESTVILLE, CT 06010



Lightning Sort
Russ Gospard

Last September COMPUTE! published "Ultrasort,"

and we called it the fastest sorting program ever

published for any home computer. It would sort a

1000-element array in less than eight seconds.

It's been improved. Here's "Lightning Sort." It

does the same thing in a breathtaking 2.1 seconds.

Add this extraordinarily powerful subroutine to any

of your BASIC programs where you need to alpha

betize something. For the VIC, 64, and PC/PCjr.

Atari users should refer to the accompanying

sidebar and program "Bulldozer Sort."

The "Ultrasort" routine for Commodore com

puters (COMPUTE!, September 1983, p. 194) isn't

as fast as it could be. After disassembling the

code to study the algorithm, I found several

opportunities to compact the code (mainly to re

duce disk loading time) and to speed up the

execution time. Using the "Sort Test" program

from the original article as a benchmark, my

"Lightning Sort" routine sorts a 1000-element

array in an average of 2.1 seconds, versus 7.8

seconds for Ultrasort. That few seconds savings

isn't much. But when I tried it on random 4000-

element arrays the routine took an average of 10

seconds, versus 40 seconds for Ultrasort. A 400

percent speedup in execution time can be signifi

cant in applications where the sort routine is

called repeatedly, or in sorting very large arrays.

The time for this type of algorithm to sort an

N-element array is T*N*Log2N on the average,

where T is about .21 milliseconds for the modi

fied routine and .8 milliseconds for the original.

Actual running time depends on the starting or

der of the array. Interestingly, whereas many sort

algorithms run fastest when the original array is

already in order, Hoare's Quicksort runs fastest

on randomly ordered data. If you try it on an ar

ray which is already in correct order you'll find

that it takes much longer (proportional to N2).

Besides speeding up the execution, I was

also able to reduce the amount of RAM needed

from 908 bytes to 418 bytes. By storing the vari

ables in RAM space above the actual sorting rou

tine rather than within the routine, the actual

program storage needed on disk is only 338

bytes. This means the saved program uses only

two disk blocks, rather than the four required for

the original.
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Program 1 is a BASIC program which loads

the machine language Lightning Sort routine for

the Commodore 64. The routine is loaded into

RAM from $C000 to $C152 (decimal 49152 to

49490), and writes variable data up to $C1A2

(decimal 49570). It is used in exactly the same

way as Ultrasort. However, I prefer to define the

call address 49152 as variable QS (either within

the BASIC program or in direct mode) and then

call the routine with:

SYS QS,N,AA$(K)

where K and N are the first element and the

number of elements to sort, and AA$ is the array

variable name, as in the Ultrasort article.

Program 2 is a BASIC loader for the VIC

version of Lightning Sort. It automatically re

locates the machine language to the top of avail

able memory, regardless of the amount of

expansion installed, and protects the sort routine

from BASIC. The program also tells you the

proper SYS to use to start the sorting.

Although Program 2 will run on an un-

expanded VIC, we recommend that at least.8K

expansion be used. With less than this, only a

very few items can be sorted.

Program 3, the Sort Test program from the

original Ultrasort article, can be used as a

demonstration of Lightning Sort. The program

creates an array, AA$, of 1000 random elements,

then sorts them into order. If you are using a

VIC with limited memory, you'll need to reduce

the number of elements.

Program 1:
Lightning Sort Loader For The 64

Refer to the "Automatic Proofreader" article before typing this

program in.

10 1=49152:SUM=0 :rem 136

20 READ A:IF A=256 THEN 40 :rem 54

30 SUM=SUM+A:POKE I,A:1=1+1:GOTO 20

:rem 79

40 IFSUM<>45295THENPRINT"ERROR IN DATA ST

ATEMENTS":END :rem 191

50 PRINT"LIGHTNING SORT READY."iEND

:rem 214

49152 DATA 32,253,174,32,158,173 : rem 52

49158 DATA 32,247,183,165,20,133 :rem 52

49164 DATA 253,165,21,133,254,32 :rem 46

49170 DATA 253,174,32,158,173,162:rem 104

49176 DATA 1,165,71,157,85,193 :rem 221

49182 DATA 157,125,193,165,72,157:rem 114



□commodore
SOITYi:\REFORC-64

Business

Multiplan (Spreadsheet) $ 63.00

Calc Result (Easy) S 45.00

Calc Result (Advanced) S 95.00

Superbase 64 $ 95.00

Mirage Concepts (Data Base) S 89.90

Mirage Concepts (Word Processor)

(40/80 elm & 30K Dictionary) $ 89.00

Mirage Concepts

(Report Generator) $ 49.00

Home Accountant (Continental) $ 49.00

Tax Advantage (Continental) $ 39.00

Southern Solutions Accounting

G/L, A/R. A/R P/R, I/M each S 69.95

Utilities

Disk Utility Program (Fast Copy,

File Copy, Disassembler & more) s 49.00

Smart + 64 Terminal S 49.00

T00L64 S 39.95

Simon's Basic $ 39.95

80 Column Expander (Cartridge) .. ..$ 60.00

Solo Flight (Simulator) S 34.95

Hellcat Avenger S 34.95

Oscar by Databar

(Bar Code Reader} S 79.95

CBM 1541 (new version) $ 269.00

Concord Parallel Disk Drive S 345.00

Concord Slave Drive Call

MSD Super Disk (Single) S 395.00

MSD Super Disk (Dual) S 695.00

1600 Modem $ 63.00

Vic 1650 Automatic Modem S 109.95

Hayes Smart 300 Modem $ 249.00

Hayes Smart 1200 Modem S 629.00

Vic 1530 Datasene $ 65.00

Cardco Datasette $ 55,00

5 Slot Expander (64) S 65.00

Printer Utility Program (Cardco) S 19.95

64 Relay Cartridge $ 45.00

Numeric Key Pad S 49.00

Alien Voice Box (Talks & Sings) S 119.00

When I'm 64 (Voice Box Sings) S 35.00

Voice Box Dictionary $ 35.00

Texas Instruments LCD Programmer... S 55.95

Verbatim Diskettes:

Single Sided/Single Density S 26.00

Single Sided/Double Density S 30.00

Double Sided/Double Density S 42.00

Vic 20:

3-Slot Expander $ 39.00

6-Stot Expander $ 79.95

16K Memory S 79.95

CBM 4023 Ribbons $ 9.95

CBM 8023 Ribbons $ 9.95
Flip N'File 10,15, 25, 50 Call

Power Strips w surge stopper Call

Computer Care Kit $ 19.95

Disk Cleaning Kit S 12.95

Superbox (Transparent IEEE,

3-Slot. Reset) S 139.95

Interpod (Intelligent IEEE & RS-232).. $ 139.95

The Connection (By Tymac)

(Commodore Graphics - 2K Buffer) $ 95.00

Cardco + G Parallel Interlace S 89.00

Vic Switch S 149.95

IEEE to Centroonics $ 149.95

Pet-to-IEEE Cable $ 39.00

lEEE-to-IEEE Cable S 49.00

4 Prong AV Cable S 15.00

Centronics Cable (male to male) S 34.95

RS232 Cable (male to male) S 31.95

Networking for C-64 & CBM Equipment Call

I
CBM 1702 Color Monitor.. .. S 269.00

Panasonic TR-120 (Green) $ 142.00

Panasonic TR-120 (Amber) $ 156.00

Panasonic DT-1300 Color $ 425.00

Monitor Stand (Tilt & Swivel) S 29.95

RGB Monitor Cable:

ET-100C (Apple) $ 33.80

ET-101C(IBM) S 33.80

Green S Amber Monitors... ..$ 95.00

CBM 6400 Pnnter.. ..$1425.00

Abati (20 CPS) S 475.00

Cardco LQ/1 Printer $ 495.00

NEC Spinwriter Call

MONITORS

IJOTER QTAUTY PRINTERS

DOT MATRIX PRINTERS

CBMMPS-801 Pnnter (50cps) S 245.00

Call to Order

1-800-527-1738

All Others Call

1-214-231-2645

Micro-Sys

COMMODORE BUSINESS MACHINES

BUSINESS SOFTWARE—8032 80%

CBM 4023 (100 CPS) S 339.00

CBM 8023 (160 CPS) S 565.00

Panasonic KX-P109O {100 CPS) S 285.00

Panasonic KX-P1091 (120 CPS} S 325.00

Panasonic KX-P1092 (180 CPS) Call

Panasonic KX-P1093 Call

Executive 64 Portable S 795.00

B128-80 (128K 80 column) S 695.00

SuperPet (5 languages) S1059.00

CBM 8032 $ 595.00

CBM 8096 S 675.00

CBM 2031 single disk $295.00

CBM 8050 Dual Disk 1 meg $ 995.00

CBM 8250 Dual Disk 2 meg $1295.00

CBM 9060 Hard Disk/5 Meg $2195.00

64K Expansion Board $ 275.00

SuperPet Upgrade Kit $ 695.00

Wordpro 4+ or 5+ S 295.00

Calc Result $ 199.95

The Manager S 199.00

Superbase (8096 only) $ 225.00

BPI Accounting System

6 Separate Modules each $ 325.00

Southern Solutions Accounting

5 Separate Modules each $ 285.00

McTerm Communications Package $ 175.00

BUSINESS SOFTWARE— B128

Superscript II (40K Dictionary) $ 199.00

Superbase (Data Base) S 199.00

Complete Accounting System

(G/L,A/R,A/P.O/E,P/R,I;M) $ 199.00

Calc Result $ 199.00

Orders under 50.00 add 10.00 Handling fee

MasterCard. VISA, Money Order, BankCheck

COD (add 5.00)

Add 3% For Credit Cards

All Products In Stock Shipped Within 24 Hours

FO.B. Dallas, Texas

All Products Shipped With Manufacturers

90 Day Warranty

PRICES ARE SUBJECT TO

CHANGE WITHOUT NOTICE.

DEALERS INQUIRIES WELCOME

DISTRIBUTORS
641 Presidential Drive • Richardson, Texas 75081 • 9:30 a.m.-6:30 p.m. (Mon.-Fri.) • 10:30 a.m.-2:30 p.m. (Sat.)



Atari Bubble And Bulldozer Sorting
Christine C. Genet

While machine language data sorting is ex

tremely fast, there still may be times you

will want to insert a simple BASIC sorting

routine into a program. When the list to be

sorted is small, bubble sorting is a good

method to use. For larger lists, a technique

called bulldozer sorting may be better.

Using The Bulldozer Sort Program
The program is a demonstration of the bull

dozer sort. It asks how many numbers you

want to sort and the value of the highest

number in the list. It then generates random

numbers in the desired range. When fin

ished sorting, it prints all nonzero values to

the screen.

To use the bulldozer sort as a sub

routine, delete lines 70 through 85 and add

a line to the beginning of the program de

fining the number of data elements (RN)

and the maximum value of the data (MV).

Also, change line 111 so that it will input

the data in the way that is needed for your

program. For example, to input data from

the keyboard, change the line to read:

111 INPUT DT:IF DT>MV THEN 111

If you would like the sorted list printed to

the screen as part of your subroutine,

change line 550 to read:

550 RETURN

If you don't want a screen print, delete lines

500 through 550 and add the following line:

200 RETURN

How Bubble Sorting Works
The bubble sort is a commonly used method

of sorting small lists of data into numerical

or alphabetical order. While bubble sorts are

easy to understand and use in programs,

they are often too slow to use for large

sorting tasks—bubble sorting requires many

comparisons.

A bubble sort compares each item

against the other unsorted items. If the item

tested is larger than the one it is tested

against, their positions are switched. This

way, after all of the values have been tested

once, the first position in the array contains

the lowest number in the list.

Sorting A Stack Of Cards
Suppose we have a small stack of index

cards that are out of order. We have four

cards (numbered 1 through 4) to sort, and

they are in the following order: 3, 2, 4, 1. To

begin, we compare the first card (3) with the

second (2). Since 2 is less than 3, we swap

the cards and the order becomes: 2, 3, 4, 1.

Next we compare the first and third

cards in the deck, and since 2 is less than 4,

no swap occurs. Comparing the first and

fourth cards, we see that they should be

swapped (since 2 is greater than 1) and our

stack of cards reads 1, 3, 4, 2.

Now we have placed the lowest card in

the first position, so we can start our second

series of comparisons with the second card

in the deck. We compare the second and

third cards (3 and 4) and make no swap,

then compare the second and fourth cards,

swapping 3 with 2. At this point, the first

two positions in the deck are set and the or

der is 1, 2, 4, 3. Testing the third card is

easy, since there is only one comparison

left, and we switch the positions of 4 and 3

to finish our bubble sort with the array filled

as follows: 1, 2, 3, 4.

Our mental sort took only six compari

sons, and was pretty quick. But with longer

lists, bubble sorting slows down greatly. The

reason for this is that in any array with N

elements, the number of comparisons re

quired will be N(N—1)/2. This means that

while a bubble sort of 20 items will require

190 comparisons, a list only four times as

long (80 items) will require over 16 times as

many comparisons (3160). In order to speed

things up, we need to reduce the number of

comparisons as much as possible.

A Faster Sort

An alternative is bulldozer sorting, first de

scribed by Isaac and Singleton, in JACM 3

(1956): 169-174. Bulldozer sorting uses ad

dress calculation to roughly position items in

the array before sorting them. We bulldozer

sort every time we use an index card file—

we look for the correct section of files first,

then sort the card into the specific place it

belongs. On a computer, this sort works

well for up to around 500 items and is faster

than bubble sorting, although it uses more

memory for the array.

Another feature of the bulldozer sort

that makes it faster than the bubble sort is
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that the bulldozer sort arranges the items

one by one as the data is input—there is no

long wait for the sort to finish after all of

the data has been entered.

Address Calculation
To successfully predict where the data

should be placed in the array before sorting,

keep two requirements in mind:

1. The array used for sorting and stor

age of the data should be about 1.4

times as large as the data list, and

2. The formula for calculating the es

timated address should be chosen to al

low empty array spaces above, below,

and between the sorted data elements.

The first requirement is easy to handle; just

DIMension the data storage array to a value

1.4 times greater than the size of the data

list.

Borrowing An Equation

To satisfy the second requirement—leaving

extra space in the array—we need an equa

tion that predicts a position for the lowest

data element about 10 percent of the way

into the array, and estimates the highest

data element's position to be about 10 per

cent from the end of the array. Since the ac

curacy of the predicting equation is not

critical, we'll use a simple one borrowed

from geometry—the equation for a line—to

put the data in the correct general area of

the array. Then we'll sort the data into the

exact location.

For example, if we had 200 job num

bers (or other data elements) ranging in

value from 0 to 500, we would DIMension

the array to 280. We would also want the

lowest value to be placed by the equation in

the 28th array position and the highest

value to be sent to the 252nd position.

The general equation for a line is

y=mx+b, where m is the slope and b is the

place where the line crosses the y-axis. The

slope of a line is the rise (change in the

value of y) divided by the run (change in

the value of x). We want predicted points to

be in the middle 80 percent of the array, so

we multiply m in the above equation by 0.8.

For the value of b, simply use 10 percent of

the array size (28). The estimated array

position for x=250 would be:

y=mx+ b=0.8<280/500)x+28=0.448(250) 4- 28=140

Note that of the 281 array positions created

by DIMensioning, position 140 is very near

the center. Using the same equation to pre

dict a position for x=251, though, yields a

value of 140.448, which rounds to 140.

Obviously one array element can hold

only one data value, and this is where

sorting becomes necessary. When an array

location is already being used, the bulldozer

sort compares the two values and rearranges

the list. It is this readjusting feature of the

bulldozer sort that requires the 40 percent

extra array storage. The program slows

down as it sorts near the end of the data list

because more of the predicted locations are

filled and more sorting is necessary,

Bulldozer Sort

EL 70 PRINT " [CLEAR; HOW MANY RANDOM

DATA ELEMENTS":

J« 75 INPUT RN

DF 80 ? "WHAT MAXIMUM VALUE":

Kfl 85 INPUT MV

EL 90 AS= I NT < 0 . 5 +RN * 1 . 4 ) : D I M J N ( AS ) :

DN=0:I= &

BP 95 PRINT "CLEARING THE ARRAY ";

0! 100 FOR A=0 TO AS : JN ( A ) =& : NEX T A

NG 105 PRINT "ARRAY CLEARED"

LH 1 1 0 1 = 1 + 1

GA 111 DT= ( INT £ 100*MV*RND (0) +0- 5) / 10

0)

FBI 15 PRINT "DATA ELEMENT: " : I ; "

£4 SPACES;VALUE: " : DT

FN 130 APP=INT ( (0.8*AS*DT/MV) t-0. 1 *AS

+ 0. 5)

EJ 135 C=0

Fit 138 REM ****** Lines 140-160 dete

rmine which subrout ine to ace

ess to sort data correctly * *

****

DF 140 IF JNCAPP)=0 THEN JN(APP)=Df:

GOTO 180

1C150 IF JN<APP>>= DT THEN GOSUB 500

0:GDTO 180

EF160 IF JN(APP><DT THEN GOSUB 6000

:BOTD 180

flO 180 IF KRN THEN 1 10

CB 500 REM **** PRINTING SORTED NUMB

ERS ****

&D 505 PRINT "NUMBERS SORTED. NOW PR

I NT ING. "

Jfl

GD

EJ

08

10

15

SF519

520

530

540

550

5000

FDR B=0 TO AS

REM *** Array

ut numbers

t ***

REM **** Zeros

d ****

IF JN <B) =0 THEN 540

DN=DN+1:7 "ARRAY ELEMENT:

N; " C4 SPACES>VALUE: ":JN <B>

NEXT B

END

REM **♦* Placing numbers les

s than job presently at loca

t i on * * * *

APP=APP-1

positions witho

not printed ou

are not printe

D

5020 C= l
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HG

IF

CH

m

I!

US

Hi

CK

Lg

HJ

AD

PG

OL

CG

tIK

Ifl

CC

m

m

EH

CG

01

u:

I!

ND

CL

LC

HK

fiE

PJ

m

; CJ

«p

5030

5040

5050

5060

5070

5080

5070

5100

5105

51 10

5120

5130

51 40

5150

5160

6000

60 10

6020

6030

6040

6050

6060

6070

6080

6090

6100

6 105

61 10

6120

6130

6140

6150

6160

IF JN(APP)=

:RETURN

IF JN(APP)>

APP=APP-1

C = C+1

IF JN(APP)=

IF JN(APP) 5

TO 5050

GOTO 5050

0 THEN JN

=DT THEN

0 THEN 5 1

=DT THEN

IF C< = 1 THEN JN(APP)

RN

REti **** 5b

ers to make

ber ****

D=l

IF D=C THEN

N

<APP)=DT

C = C-

10

c=c-

= DT:

i ft ing other

room -for

.IN (APP) =

JN < APP). =JN < APP+ 1 )

D=D + I

APP=APP+1

BDTQ 5120

REM **** PI

ater than *t

fltionHH*

APP=APP+1

IF JN(APP)=

:RETURN

IF JN(APP><

APP=APP+1

C= C+I

IF JN<APP)=

IF JN(APP)<

O 6050

GOTO 60S0

new

1

1 :GO

RETU

numb

nun

DTiRETUR

acing numbers

present I

0 THEN JN

Df THEN C

0 THEN 61

D! THEN C

IF CX=1 THEN JN (APP)

RN

REM »**» Sh

ers to roal.-e

ber ****

D=l

IF D=C THEN

N

V at

(APP

= C-1

t 0

=C-1

= DT:

i ft i ng other

room for

JN(APP)=

JN(APP)=JN(APP-1>

D=D+1

APP=APP-1

GOTO 6120

new

gre

1 oc

) =DT

: GOT

RETU

numb

num

DTsRETUR

49188 DATA 105,193,157,145,193,165

49194 DATA 253,208,2,198,254,198

49200 DATA 253,160,3,24,189,125 :

49206 DATA 193,101,253,157,125,193
*

49212 DATA 189,145,193,101,254,157
- '

49218 DATA 145,193,136,208,236,189

49224

49230

49236

49242

49248

49254

49260

49266

49272

49278

49284

49290

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

85,193,133,80,189,105

193,133,81,189,12 5,193:

133,82,189,145,193,133:

83,32,21,193,144,4 :

202,208,228,96,165,82

133,78,165,83,133,79

160,2,177,78,153,250

0,136,16,248,48,11 :

24,165,80,105,3,133 t

80,144,2,230,81,160 i

2,177,80,153,247,0 :

136,16,248,32,32,193

rem 167

:rem 70

rem 249

rem 150

rem 155

rem 166

irem 60

rem 108

rem 111

rem 152

:rem 64

:rem 18

:rem 2

rem 158

rem 200

rem 204

rem 160

: rem 4

49296

49302

49308

49314

49320

49326

49332

49338

49344

49350

49356

49362

49368

49374

49380

49386

49392

49398

49404

49410

49416

49422

49428

49434

49440

49446

49452

49458

49464

49470

49476

49482

49488

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

144,230,56,165,82,233

3,133,82,176,2,198 i

83,32,21,193,176,31 i

160,2,177,82,153,247

0,136,16,248,32,32 :

193,176,225,160,2,177

80,145,82,185,247,0 :

145,80,136,16,244,48

183,160,2,177,80,145

78,185,250,0,145,80 :

136,16,244,24,189,85

193,125,125,193,133,82:

189,105,193,125,145,193

133,83,102,83,102,82 :

32,21,193,176,22,189

85,193,157,86,193,189

105,193,157,106,193,32:

53,193,232,32,69,193

76,71,192,189,125,193

157,126,193,189,145,193

157,146,193,32,69,193

232,32,53,193,76,71 :

192,165,81,197,83,208

4,165,80,197,82,96 :

160,255,200,196,247,176

11,196,250,176,6,177

248,209,251,240,241,96:

196,250,96,24,165,80

105,3,157,85,193,165

81,105,0,157,105,193 i

96,56,165,80,233,3 s

157,125,193,165,81,233:

0,157,145,193,96,256

irem 59

rem 158

rem 208

:rem 3

rem 145

:rem 58

rem 210

:rem 10

: rem 4

rem 209

:rem 17

rem 105

rem 168

rem 254

: rem 7

:rem 88

rem 106

:rem 20

irem 67

rem 164

:rem -68

rem 209

:rem 72

rem 176

rem 155

:rem 13

rem 107

:rem 20

:rem 13

rem 253

rem 173

rem 112

:rem 23

Program 2:
Lightning Sort Loader For VIC

Refer to the "Automatic Proofreader" article before typing this

program in.

5 HI=PEEK(56)-2:S=HI*256:S1=S :rem 179

10 POKE 56,HIiPOKE 55,0 :rem 231

20 READ A:IF A=256 THEN PRINT"TO RUN SORT

USE:{5 SPACES}SYS"S1:END
25 IF A<0 THEN POKE S,ABS(A+2)+HI

OTO 20

30 POKE S,A:S=S+1:GOTO 20

4608 DATA 32,253,206,32,158,205

4614 DATA 32,247,215,165,20,133
4620 DATA 253,165,21,133,254,32

4626 DATA 253,206,32,158,205,162

4632 DATA 1,165,71,157,85,-3

4638 DATA 157,125,-3,165,72,157

4644 DATA 105,-3,157,145,-3,165

4650 DATA 253,208,2,198,254,198

4656 DATA 253,160,3,24,189,125

4662 DATA -3,101,253,157,125,-3

4668 DATA 189,145,-3,101,254,157

4674 DATA 145,-3,136,208,236,189

4680 DATA 85,-3,133,80,189,105

4686 DATA -3,133,81,189,125,-3

4692 DATA 133,82,189,145,-3,133

4698 DATA 83,32,21,-3,144,4

4704 DATA 202,208,228,96,165,82

4710 DATA 133,78,165,83,133,79

4716 DATA 160,2,177,78,153,250

4722 DATA 0,136,16,248,48,11

4728 DATA 24,165,80,105,3,133

rem 106

S=S+1:G

:rem 79

rem 160

rem 249

rem 244

rem 242

:rem 45

rem 100

:rem 2

rem 241

:rem 10

rem 207

rem 233

:rem 5 2

:rem 54

:rem 204

:rem 200

:rem 255

:rem 49

: rem 4

:rem 214

:rem 207

:rem 98

:rem 149
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4734 DATA 80,144,2,230,81,160 :rem 144

4740 DATA 2,177,80,153,247,0 :rem 100

4746 DATA 136,16,248,32,32,-3 :rem 148

4752 DATA 144,230,56,165,82,233 :rem 255

4758 DATA 3,133,82,176,2,198 :rem 116

4764 DATA 83,32,21,-3,176,31 irem 96

4770 DATA 160,2,177,82,153,247 :rem 208

4776 DATA 0,136,16,248,32,32 :rem 103

4782 DATA -3,176,225,160,2,177 :rem 202

4788 DATA 80,145,82,185,247,0 :rem 168

4794 DATA 145,80,136,16,244,48 :rem 215

4800 DATA 183,160,2,177,80,145 :rem 200

4806 DATA 78,185,250,0,145,80 :rem 158

4812 DATA 136,16,244,24,189,85 :rem 213

4818 DATA -3,125,125,-3,133,82 :rem 188

4824 DATA 189,105,-3,125,145,-3 :rem 242

4830 DATA 133,83,102,83,102,82 :rem 194

4836 DATA 32,21,-3,176,22,189 :rem 151

4842 DATA 85,-3,157,86,-3,189 :rem 162

4848 DATA 105,-3,157,106,-3,32 :rem 189

4854 DATA 53,-3,232,32,69,-3 :rem 94

4860 DATA 76,71,-2,189,125,-3 :rem 150

4866 DATA 157,126,-3,189,145,-3 :rem 0

4872 DATA 157,146,-3,32,69,-3 :rem 151

4878 DATA 232,32,53,-3,76,71 :rem 106

4884 DATA -2,165,81,197,83,208 :rem 216

4890 DATA 4,165,80,197,82,96 :rem 125

4896 DATA 160,255,200,196,247,176:rem 113

4902 DATA 11,196,250,176,6,177 :rem 209

4908 DATA 248,209,251,240,241,96 :rem 56

4914 DATA 196,250,96,24,165,80 :rem 216

4920 DATA 105,3,157,85,-3,165 :rem 148

4926 DATA 81,105,0,157,105,-3 :rem 141

4932 DATA 96,56,165,80,233,3 :rem 113

4938 DATA 157,125,-3,165,81,233 :rem 0

4944 DATA 0,157,145,-3,96,256 :rem 158

Program 3: sort Test

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

291

292

300

310

320

330

340

350

PRINT"{CLR)"

N=1000

DIM AA$(N)

PRINT"CREATING"N"

:rem 245

:rem 222

xrem 178

RANDOM STRINGS"

:rem 47

:rem 183

:rem 37

:rem 66

:rem 221

:rem 127

:rem 91

irem 81

:rem 43

SD=-TI:A=RND(SD)

FOR 1=1 TO N

PRINTI"{UP]"

N1=INT{RND(1)*10+1) 1

A?=Hn I

FOR J=l TO Nl

B$=CHR$(INT(RND(1)*26+65))

A$=A$+B$

NEXT J irem 29

AA$(I)=A$ :rem 119

NEXT I irem 30

PRINT"HIT ANY KEY TO START SORT"

:rem 151

GET A$:IF A$= " " THEN 260 i rent 83

PRINT"SORTING..." irem 26

T1=TI irem 249

REM SYS 49152,N,AA$(1) FOR 64:rem 163

REM USE SYS VALUE GENERATED BY THE LO

ADER FOR VIC irem 117

SYS 49152,N,AA$(I) irem 125

T2=TI irem 244

PRINT"DONE11 i rem 140

PRINT"HIT ANY KEY TO PRINT SORTED STR

INGS" irem 72

GET A$:IF A$="" THEN 340 irem 81

FORI=1 TO NiPRINT I,AA$(I)iNEXT

irem 28

Programmer's Notes: PC

And PCjr Version
Tim Victor, Editorial Programmer

The PC and PCjr version of "Lightning

Sort" (Program 4) is based on the same al

gorithm as the version for Commodore

computers, but runs in about one-third the

time, due to the greater speed and power of

the 8088 microprocessor used in the IBM

computers. There are a couple of differences

in the way that this program is loaded and

used.

The BASIC loader program calculates a

checksum from the DATA statements to

help identify typing errors, then creates a

disk file named "LSORT.BAS", containing

the ML routine in binary form. The

demonstration (Program 5) loads this file

into memory using BLOAD and sets LSORT

to the address of the sort routine. This vari

able is needed because IBM BASIC'S CALL

statement will only accept a variable name

for the address of an ML routine.

Lightning Sort uses the first parameter

in the CALL statement to find the array that

it will sort. This is actually the address of

the first string in the array, AA$(1) in the

demonstration program, not the address of

the array itself. The second parameter, N%,

tells Lightning Sort how many strings are in

the array. Variable names also have to be

used for parameters, which is the reason for

using N% instead of just plain 1000, and

this version expects the length parameter to

be an integer variable (a variable whose
name ends with a percent sign).

Lightning Sort is loaded at address

hex FF00 in BASIC'S default segment. Dur

ing a sort, the 256 bytes starting at hex

FE00 are also used. To protect this mem

ory, both programs start with the instruc

tion CLEAR,&HFE00, which sets the top of

BASIC'S workspace to hex FE00.

360 PRINTtPRINT N" ELEMENTS SORTED IN"(T2

-T1)/60"SECONDS" :rem 181

Program 4:
Lightning Sort Loader For PC/PCjr

1OO CLEAR,&HFEOO

110 ON ERROR GDTD 1OOOO

120 DEF SEG

130 CHECKSUM = O

140 ADDRESS = &HFF00

150 READ MLDATA

160 WHILE MLDATA <> -1

170 POKE ADDRESS,MLDATA

September 1984 COMPUTE 119



180 CHECKSUM = CHECKSUM + MLDATA

190 ADDRESS = ADDRESS + 1

200 READ MLDATA

210 WEND

220 IF CHECKSUM <> 22937 THEN ERROR 200

230 BSAVE "lsort'^&HFFOOj&HDC

240 END

1000 DATA 85,137,229,139,118,6,139,4

1010 DATA 72,185,3,0,247,225,139,86

1020 DATA 8,1,208,189,252,254,137,86

1030 DATA 2,137,70,0,252,41,192,80

1040 DATA 139,94,0,139,86,2,57,211

1050 DATA 127,3,233,129,0,135,211,232

1060 DATA 139,0,118,5,131,195,3,235

1070 DATA 246,135,211,57,211,126,31,131

1080 DATA 235,3,232,120,0,114,244,138

1090 DATA 15,139,71,1,135,211,134,15

1100 DATA 135,71,1,135,211,136,15,137

1110 DATA 71,1,135,211,235,214,139,118

1120 DATA 0,138,4,134,7,136,4,139

1130 DATA 68,1,135,71,1,137,68,1

1140 DATA 139,86,0,3,86,2,209,234

1150 DATA 57,218,114,23,139,70,2,131

1160 DATA 195,3,137,94,2,131,237,4

1170 DATA 131,235,6,137,94,0,137,70

1180 DATA 2,235,21,139,70,0,131,235

1190 DATA 3,137,94,0,131,237,4,131

1200 DATA 195,6,137,94,2,137,70,0

1210 DATA 88,64,80,233,114,255,88,72

1220 DATA 124,7,80,131,197,4,233,103

1230 DATA 255,93,202,4,0,139,118,0

1240 DATA 181,0,138,12,139,116,1,58

1250 DATA 15,118,2,138,15,139,127,1

1260 DATA 243,166,116,1,195,139,126,0

1270 DATA 138,13,58,15,195,-1

10000 IF ERR <> 200 THEN ON ERROR GOTO O

10010 PRINT "Error in ML data: check -for

typo's"

10020 RESUME 240

Program 5: PC/PCjr Sorting Demonstration

10 CLEAR,&HFEOO : DEF SEG : CLS

20 BLOAD "lsort",«<HFF00:LS0RT=8(HFF00

30 N'/=1000

40 DIM AA*(N7.)

50 LOCATE 2,16 : PRINT "Creating ";N7.j"r

andom strings"

6O DEF SEG=ScH40: RANDOMIZE PEEK(S<H6C>

70 FOR 1=1 TO NX:LOCATE 3,16:PRINT I

00 J5t=RNDU)*10+l

90 A*="":F0R K=l TO JX

100 A*=A*+CHR*(INT<RND(l)*26+65))

110 NEXT K

120 AA*(I)=A*

130 NEXT I

140 CLS:LOCATE 2,16:PRINT "Any key to st

art sort:"

15O A*="":WHILE A«="":A«=INKEY*:WEND

160 LOCATE 3,16sPRINT "sorting- ";

170 SS=PEEK<&H6C)+256*PEEK<StH6D>

180 DEF SEG:CALL LSORT(AA*(1>,NX)

190 DEF SEG=&H40:FS=PEEK<«iH6C)+256*PEEK(

&H6D)

200 PRINT "done"

210 LOCATE 5,16:PRINT "Any key to print

sorted strings"

215 A*="u:WHILE A*="":A*=INKEY*aWEND

220 FOR 1=1 TO NXiPRINT AA*(I)iNEXT

230 PRINT NX;"elements sorted in"j(FS-SS

)/18;"seconds"
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Notes For Apple Version

Of Lightning Sort

Tim Victor, Editorial Programmer

The Apple version of "Lightning Sort,"

shown in Programs 6 and 7, requires an Apple

II with at least 48K of random access memory

and one disk drive. It has been tested on an

Apple II Plus under DOS 3.3 and on an

Apple lie under ProDOS as well as DOS 3.3.

The Applesoft demonstration program in Pro

gram 7 uses the BLOAD command to load

the file LIGHTNING.SORT. This is a binary

file containing the Lightning Sort program

that is entered from Program 6 using the

Apple II's built-in ML monitor.

Boot your computer, then type

"CALL—151" to use the monitor. When you

hit RETURN, the Applesoft input prompt will

be replaced by an asterisk {"*"), the mon

itor's prompt. To enter a line from the listing,

replace the hyphen after the first four-digit

hexadecimal number with a colon. The first

line in the listing would be entered as

9400: 20 Bl 00 20 05 El A5 AO

Since no checksums are used in the list

ing, it's a good idea to make sure that the

program in memory is correct. You can ask

the monitor to display the contents of any

memory location by typing its address as a

hexadecimal number and hitting return. To

examine a range of memory locations, type

the address of the first location in the range,

a period ("."), and then the address of the

last location in the range. For example, Pro

gram 6 was made simply by entering

"9400.9551" in response to the asterisk

prompt.

When you're sure that the program is

entered correctly, save it to disk using the

BSAVE command. All DOS commands work

in exactly the same way when entered from

the monitor as when they are used in

Applesoft. You can CATALOG, BLOAD,

BSAVE, DELETE, and even LOAD and

SAVE BASIC programs. To save the pro

gram you just entered, type "BSAVE

LIGHTNING.SORT,A$9400/L$152" and hit

RETURN. DOS will create a binary file

named "LIGHTNING.SORT" and store in it

$152 (338 in decimal notation) bytes beginning

at memory location $9400 (decimal 37888).

Program 6: Lightning Sort For The Apple

9400- 20 Bl 00 20 05 Ei A5 A0

9408- 85 FE A5 Al 85 FD 20 Bl



9410-

9418-

9420-

9429-

9430-

9438-

9440-

9448-

9450-

9458-

9460-

9468-

9470-

9478-

9480-

948B-

9490-

9498-

94A0-

94A8-

94B0-

94B8-

94C0-

94CB-

94D0-

94DB-

94E0-

94E8-

94F0-

94FS-

9500-

9508-

9510-

9518-

9520-

9528-

9530-

9538-

9540-

954a-

9550-

00 20 E3

9D 52 95

9D 66 95

D0 02 C6

18 BD 7A

95 BD BE

95 88 D0

1C BD 66

95 85 IE

20 12 9b

60 A5 IE

IB A0 02

SB 10 FB

69 03 85

A0 02 Bl

10 F8 20

A5 IE E9

C6 IF 20

02 Bl IE

F8 20 ID

Bl 1C 91

ic as 10

Bl IC 91

IC 88 10

7D 7A 95

7D 8E 95

IE 20 12

95 9D 53

67 95 20

95 4C 44

7B 95 BD

20 42 95

44 94 A5

A5 IC C5

C4 ED B0

Bl EE Dl

FA 60 18

52 95 A5

95 60 38

7A 95 A5

95 60

DF A2

9D 7A

9D 8E

FE C6

95 65

95 65

EC BD

95 85

BD 8E

90 04

B5 1A

Bl 1A

30 0B

IC 90

IC 99

ID 95

03 85

12 95

99 ED

95 B0

IE B9

F4 30

1A B9

F4 18

85 IE

85 IF

95 B0

95 BD

32 95

94 BD

SE 95

E8 20

ID C5

IE 60

0B C4

FB F0

A5 IC

ID 69

A5 IC

ID E9

01 A5 83

95 A5 34

95 A5 FD

FD A0 03

FD 9D 7A

FE 9D 8E

52 95 85

ID BD 7A

95 85 IF

CA D0 E4

A5 IF 85

99 FA 00

18 A5 IC

02 E6 ID

ED 00 8B

90 E6 38

IE B0 02

B0 IF A0

00 88 10

El A0 02

ED 00 91

B7 A0 02

FA 00 91

BD 52 95

BD 66 95

66 IF 66

16 BD 52

66 95 9D

E8 20 42

7A 95 9D

9D BF 95

32 95 4C

IF D0 04

A0 FF CS

FA B0 06

Fl 60 C4

69 03 9D

00 9D 66

E9 03 9D

00 9D BE

Program 7: Lightning Sort Loader For

The Apple

10 HIMEM: 38400: HOME : HTAB 8: PRINT

"APPLE LIGHTNING SORT DEMO"

20 HTAB 10: PRINT "LOADING LIGHTNING.SORT"

30 PRINT CHR* (4)"BLDAD LIGHTNING. SORT"

40 HIMEM: 37BB7

50 N = 1000

60 DIM AA*(N)

70 HOME : PRINT "CREATING "N" RANDD

M STRINGS"

80

90

100

110

120

130

140

150

160

170

1B0

190

200

210

220

230

240

250

FOR I = 1 TO N

VTAB 2: PRINT I

Nl » INT ( RND CD

A* = ""

FOR J = 1 TO Nl

B* ■ CHR* ( INT (

H* = A* + B*

NEXT J

fiA*(I) = At

NEXT I

PRINT "HIT ANY KEY

GET A*: IF A* =

PRINT "SORTING..."

* 10

RND CI

+ 1)

.) * 26 + 65]

TO START SORT"

THEN

CHR*

CALL 37SSB,N,AA*(1)

PRINT "DONE" CHR*

PRINT "HIT ANY KEY

TED STRINGS"

GET A*: IF A* =

(7)

190

(7)

TO PRINT SDR

THEN

FOR I = 1 TO N: PRINT I,

240

AA*CI):NEXT

For the

Commodore 64

Telecomputing

with a difference!

SuperTerm — the only software that communicates with

them all! Information networks such as CompuServe;

business and university mainframes; free hobby bulletin

boards.

Professionals and students: SuperTerm's VTI02 emulation

gets you on-line in style. Advanced video features, graphics,

full-screen editing, 80/132 column through sidescrolling,

extended keyboard — perfect for EDT, DECMail, etc. Even

download your workfiles and edit off-line! Full printer and

editor support; other emulations available.

Researchers and writers: SuperTerm's built-in text editor

helps you create, edit, print, save, send and receive text

files — articles, stories, reports, inventories, bibliographies — in

short, its your information work station. Access

CompuServe, Dow Jones Information Network,

Dialog/Knowledge Index, Western Union's Easylink, The

Source, and many more. Optional Sprinter accessory saves

printing time and S (see below).

Computer hobbyists: Join in the fun of accessing hundreds

of free bulletin board systems |BBS) for Commodore, Apple,

TRS-80, etc. Text mode with all BBS systems; up/downloading

with Commodore BBS systems (Punter protocol). Special

protocol for up/downloading with other SuperTerm owners.

Popular "redial-if-busy" feature for use with automodems.

Get the information you need, for business or for fun,

with the software that communicates with them all!

Require; Commodore 64. disk drive, and suitable manual- or auto-modem. Printer

optional Software on disk w/free Backup copy. Entensive manuahn deluxe binder

■

SuperTerm's

SPRINTER Accessory S699S

With the Sprinter accessory, SuperTerm can perform

concurrent printing — as text appears on your screen, it's

simultaneously printed on your printer. Includes all necessary

hardware for connecting your parallel printer and computer

via the cartridge port. Simply plug-in and go. Free utility

software for printing and listing as a stand-alone interface.

Requires parallel printer sixn si Epson. Gemini. Mitrohne. C Hon.

(Mm. speed 35 eps.|

Commodore 64 is a trademark ol Commodore Electronics. Ltd.

(816)
SerKl (or a free brochure.

MAIL ORDER: Add J1.5Q snipping and
m^llfprx handling [$3.50 for C.O.D.t; VISA/Mastercaid

rl IL/WtA I accepted {card* and exp. dale). WO residents
MICTtn add S-625^ sotes lai!- Foreign orders payable
I IIVI\\/ inc. u.SA U.S. Bank ONLY; add S5 shpmndlg.

311 WEST 72nd ST. • KANSAS CITY • MO • 64114



Learning With Computers
Glenn M. Kleiman

Aids For The Blind

Computers provide new and powerful aids for

blind people. With special input and output de

vices and programs, computers enable blind people

to more effectively substitute hearing and touch

for sight and to use books, magazines, and news

papers that would otherwise be inaccessible to

them. Computers can help blind people enjoy

new opportunities for education, employment,

social interaction, and recreation.

Much of this information about aids for the

blind has been provided by the staff of the Sen

sory Aids Foundation of Palo Alto, California.

They train blind people in job skills and help

them find suitable jobs. They receive support

from some of the major computer and electronics

companies in Silicon Valley, and have placed

workers at these companies. Other information

has been provided by Telesensory Systems, Inc.,

the developers of Optacon and VersaBraille.

Computer Speech Synthesis

Speech synthesizers and text-to-speech conver

sion programs make it possible for computers to

pronounce any word. The speech is not perfect,

but people understand it easily after they get

accustomed to it. During a visit to the Sensory

Aids Foundation, I watched a demonstration of a

talking terminal—a computer terminal combined

with a speech synthesizer.

The blind user of the talking terminal has a

control that lets him move a pointer to any line

on the display screen. He can have the computer

Dr. Glenn M. Kleiman is an educational psychologist and

software developer. He is the author of Brave New

Schools: How Computers Can Change Education

(Reston/Prentice-Hall) and the designer of Square Pairs,

an educational game program (Scholastic, Inc.).
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announce what line the pointer is on and speak

the words on that line. He can have it repeat any

words or read letter by letter. He can use the

keyboard to edit the line.

Talking terminals make almost all the capa

bilities of a computer accessible to blind people.

At Sensory Aids, blind people learn to use talk

ing terminals for data entry, information re

trieval, word processing, and programming.

Many educational programs could be used

by blind people if the computer spoke what ap

pears on the display screen. Staff members at

Sensory Aids are revising some popular pro

grams so that blind people can use them. During

my visit, I saw a version of MasterType that was

adapted for the blind. In the MasterType pro

gram, letters and words "attack" a central sta

tion. The user defends the station by typing the

letters and words before they reach the station.

In the adapted version of this program, the com

puter says the letters and words to be typed, and

announces whether they have been typed cor

rectly and quickly enough to defend the station.

Large Print Displays

Many people with impaired vision cannot read

normal print, but can read large, high-contrast

print. There are several ways to create large let

ters on the computer screen with standard equip

ment. One is to simply use a television or video

monitor with a large display screen. Another is

to use the computer's graphics capability to cre

ate large letters. In addition, many computer

printers can produce large type on paper. With a

suitable printer, any information stored in the

computer can be printed in large letters.

A special large-print display processor,

manufactured by Visualtek, magnifies letters on

personal computer screens up to 16 times their



usual size. A control panel lets the user set the

scanning rate at which the letters move across

the display screen.

Tactile Forms

Many people cannot see any letters, no matter

how large. But these people can read when the

letters are converted to a tactile form. One device

which does that, Optacon, is already used by

many blind people.

Optacon consists of a small camera, an

electronics unit, and a stimulator array. The array

is composed of 144 miniature rods. The electron

ics unit interprets the light pattern received by

the camera and sends signals that cause certain

rods to vibrate, thereby producing a tactile an

alogue to the light pattern. Some training is nec

essary to learn to read the vibrating patterns, but

once this is mastered the blind person has access

to all printed materials. Special adapters are

available so that Optacon can be used to read

computer screens and calculator displays.

Other devices use Braille, a system of writing

in which each letter is represented by a pattern

of raised dots in a 2 X 3 grid. Blind people read

by feeling the dot patterns.

Although widely used, Braille has several

disadvantages. Braille books are extremely bulky:

A standard student dictionary fills a three-foot-

square box. Braille typewriters are noisy and

slow. Errors in Braille type cannot be corrected,

since the raised dots cannot be erased. Braille

books are therefore expensive, and most books,

newspapers, and magazines are never made

available in Braille.

Braille Word Processing
Special Braille printers can be interfaced to

computers so that any information in the com

puter can be transformed to Braille. This provides

a remedy for the problem of Braille not being

correctable. A word processing program can be

used to produce a Braille text after all corrections

have been made on the computer screen.

Other Braille output devices can be inter

faced to computers. One example is a device that

contains sets of pins arranged in the 2 X 3 Braille

grid. Each pin can be raised or lowered, thereby

providing a mechanical Braille display. This de

vice can be controlled by computer programs to

produce instant Braille for a blind computer user.

A special device called VersaBraille incor

porates recent advances in computer technology.

VersaBraille is composed of a mechanical Braille

display, a cassette information storage compo

nent, and a specially designed Braille keyboard,

all under the control of a built-in computer.

Information can be entered from the keyboard,

revised and corrected (editing capabilities are

built-in), stored on cassette, and transformed to

Braille whenever needed.

VersaBraille provides a solution to the bulki-

ness of Braille. It is a self-contained unit that is

easy to carry and can store 400 pages of Braille

on a standard cassette tape.

A major advantage of VersaBraille is that it

can be linked to a computer via a standard serial

interface. A blind person can connect VersaBraille

to a computer and quickly transfer information

from the computer to VersaBraille's cassette stor

age system. The VersaBraille can then be taken

away from the computer and read where and

when convenient. A VersaBraille user can also

take notes during class lectures, write reports, or

enter any other information. He or she can then

connect VersaBraille to a computer, transfer the

information to the computer's memory, and use

the computer to print the information, store it, or

send it to others via an electronic mail system.

Computerized Letter Recognition

Speech synthesizers and text-to-speech programs

can convert any words stored in a computer to

speech. Other devices can convert information

stored in a computer to large letter displays or to

Braille or other tactile signals. However, much of

the information people need is in books, not

computers. To fully use the capability of comput

ers to convert text to speech, Braille, or large

print, we need efficient ways of transferring text

from books to computers.

Special cameras and pattern recognition pro

grams have been used for some time to recognize

specially designed letters and numbers, such as

the account numbers on checks. The camera con

verts the pattern of each letter into a binary code.

A computer is programmed to process the binary

code and determine which letter it represents.

In the last few years, devices and programs

have been developed which make it possible for

computers to recognize most typewritten charac

ters and to adjust automatically for different type

styles and sizes. In the next few years, this tech

nology is likely to be perfected and become more

widely available. (Only very limited success can

be expected with handwritten letters, due to the

large variations found in even one person's

handwriting.)

Letter-recognition devices can be combined

with appropriate output devices to produce large

size displays, speech or Braille. Letter-recognition

devices can also be combined with Braille printers

to expedite the production of Braille books.

Converting Print To Speech
One impressive example of technology which

serves the visually handicapped is the Kurzweil
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Reading Machine that converts print to speech.

This machine combines sophisticated pattern

recognition, speech synthesis, and text-to-speech

conversion capabilities. It lets blind users control

how the material is read. They can set the speed

of reading and adjust the tonality of the voice.

They can stop the reading at any time, have the

last few words or lines repeated, request the ma

chine to spell out words or announce punctua

tion and capitalization, and mark certain words

or phrases for later reference. This reading ma

chine is currently a very expensive device. But as

the technology advances and prices decrease,

machines with these capabilities should become

available to all blind people.

Technology For The Blind

Of 51 blind people who were assisted by the

Sensory Aids Foundation during a one-year pe

riod, fifteen are now programmers, computer op

erators, or systems analysts. Other occupations

include design engineer, word processor, medical

transcriber, account clerk, attorney, cashier, clerk-

typist, physicist, and college professor. Their

employers include Apple, Hewlett-Packard, Pa

cific Telephone, Stanford Linear Accelerator,

Department of Immigration, Internal Revenue

Service, and other businesses, educational institu

tions, and government agencies.

Current technological aids include Optacon,

VersaBraille, talking terminals, talking cal

culators, and closed circuit television systems that

produce enlarged images of print on a television

screen. These devices, and others now in

development, can dramatically increase the

opportunities available to blind people.

Kurzweil Computer Products, Inc.

33 Cambridge Parkway

Cambridge, MA 02142

Sensory Aids Foundation

399 Sherman Ave., Suite 12

Palo Alto, CA 94306

Telesensory Systems, Inc.

3408 Hillview Ave.

P.O. Box 10099

Palo Alto, CA 94303

Visualtek

1610 26th Street

Santa Monica, CA 90404 0

COMPUTE!

The Resource.

'REDUCES DISKETTE COST 50%!
Make use of the back of your 5V Diskettes

and SAVE

• XIKKLE X0TCH tools make it easy.

Adds the precise notch where you need i!

Doubles diskette space or MONEY BACK!

XttntLEXOTCHI
Cuts square notch for users of

Apple. II. II+ , lie, III.

Franklin and Commodore.

only $14.95 each
add $1.50 each P&H ($4.50 each foreign P&H)

XlltlSLt: XOTCH II
Cuts square notch and 'A inch round

"index hole." For use with computers other

than those shown above.

only $21.90 each
add S1 -50 each P&H {$4.50 each foreign P&H)

•Florida Residents Add 5% Sales Tax*

SATISFACTION GUARANTEED OR YOUR MONEY BACK!

CALL TOLL FREE: 1-800-642-2536

OR SEND CHECK OR MONEY ORDER TO:

NIBBLE NOTCH coawutek pihhmcts
DIVIStON OF CORTBAN INTERNATIONAL

4211 NW 75th TERRACE • DEPT. 8 7' LAUDERHILL, FL 33319

Program Your Own EPROMS

►■ VIC 20

► C 64 $99.50

0

c
0

E
2
a

PLUGS INTO USER PORT.

NOTHING ELSE NEEDED.

EASY TO USE. VERSATILE.

• Read or Program. One byte or

32K bytes!

OR Use like a disk drive. LOAD,

SAVE, GET, INPUT, PRINT, CMD,

OPEN, CLOSE—EPROM FILES!

Our software lets you use familiar BASIC commands to

create, modify, scratch files on readily available EPROM

chips. Adds a new dimension to your computing capability.

Works with most ML Monitors too.

• Make Auto-Start Cartridges of your programs.

• The promenade" C1 gives you 4 programming voltages,

2 EPROM supply voltages, 3 intelligent programming

algorithms, 15 bit chip addressing, 3 LED's and NO

switches. Your computer controls everything from software!

• Textool socket. Anti-static aluminum housing.

• EPROMS, cartridge PC boards, etc. at extra charge.

• Some EPROM types you can use with the promenade'"
2758 2532 462732P 27128 5133 X3816A"
2516 2732 2564 27256 5143 52013"
2716 27C32 2764 68764 2815" 46016P"
27C16 2732A . 27C64 68766 28161

fr- "Conrnodwo Buunre) V.i * ■■• ■ ■DonoiK eetfnca)^ waie.uji type!

Call Toll Free: 800-421-7731

In California: 800-421-7743 (■■PI

JASON-RANHEIM
580 Parrott St., San Jose, CA 95112
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INSIGHT: Atari
Wilkinson

Last month we discussed how to make programs

designed for the Atari 400 and 800 load and run

automatically on the new XL series without hav

ing to hold the option key down. We also looked

at a way to make patches into Atari DOS 2.0s to

enable it to work with the new enhanced density

1050 disk drive. The procedure is easy, but re

quires two disk drives. Just type in the source

code (the portion printed last month and the

continuation found in this issue) using an assem

bler capable of placing its object code directly in

memory. Assemble it after LISTing or SAVEing

the source code to disk. After assembling it once,

change line number 1000 to read:

1000 .OPT NOLIST,OBJ

and assemble the code once more.

DOS should now be patched. Hit the SYS

TEM RESET key and give the DOS command

from your assembler. You should now be in the

DOS menu (if you're not, something has gone

wrong). Format a new disk using option I and

then write the DOS files using option H. This

will insure that everything is right and will give

you a safe copy of your newly patched DOS.

The Tricky Part
There's one more step necessary to finish the

procedure. Turn off your computer, put your

BASIC (or BASIC XL) cartridge into your ma

chine, and turn the power back on, thus booting

the disk that was just formatted. Place a blank

diskette into the 1050 drive that you are using

as drive 2 and, from BASIC, type the following

command:

XIO 254,#l,0,34,"D2:"

Drive 2 should now contain an enhanced-density

diskette. Now hit the SYSTEM RESET key so

that DOS will recognize the new density. Finally,

go into DOS and write the DOS files to the new

diskette (D2), using option H from the menu.

If everything has been done properly, drive

2 should now have an enhanced-density diskette

containing the patched DOS. Once you have this

master completed, creating others is simple and

can be done with the I and H options in the

DOS menu.

Patches To Atari

0000

07B5

07B5 A920

07B7 2D0203

07BA D002

07BC

0819

0819 ADEA02

081C 0A

081D 08

081E 0A

081F 2A

0820 2A

0821 2A

0822 28

0823 6A

DOS 2.0s

1350

1360

1370

1380

1390

1400

1410

1420

1430

1440

1450

1460

1470

1480

1490

1500

1510

1520

1530

1540

1550

1560

1570

1580

1590

1600

1610

1620

BEGIN THE ACTUAL PATCHES

This patch allows either $21 or $22 as

a format command.

*« $07B5

PATCHFORMAT

LDA #S20

AND DCBCMD

BNE $07BE

format cmds are $21 or $22

is this a format cmd?

bit $20 is set, so yes...react

This patch modifies the drive type

reported by DINIT for use in DRVTBL

*= $0819

PATCHINIT

LDA $02EA

ASL A

PHP

ASL A

ROL A

ROL "A

ROL A

PLP

ROR A

get drive status

and this sequence...

...will serve to

...convert the status

...$00, $20, and $80

...to the more usable

...$00, $01, and $80

(more usable because what we

want are $01,$02, and $81)
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0824

1184 BE1113

1187 200115

118A A8

118B F04E

118D

1501

1501 8E7213

1504 E8

1505 8A

1506 2903

1508 8DFE12

150B 48

150C A00A

150E A964

1510 A221

1512 2C7213
1515 1005

1517 A006

1519 A980

151B E8

151C

151C 8E230D

151F 8C800D

1522 8CEE10

1525 8C4211

1528 88

1529 8C0711

152C 8D0A11

152F 8D7A0D

1532 98

1630

1640

1650

1660

1670

1680

1690

1700

1710

1720

1730

1740

1750

1760

1770

1780

1790

1800

1810

1820

1830

1840

1850

1860

1870

1880

1890

1900

1910

1920

1930

1940

1950

1960

1970

1980

1990

2000

2010

2020

2030

2040

2050

2060

2070

2080

2090

2100

2110

2120

2130

2140

2150

2160

2170

2180

2190

2200

2210

2220

2230

2240

This patch allows SETUP to call the main

patch-it-all-up routine

*= $1184

patch to SETUP code

LDX DRVTBL.Y

JSR PATCHSETUP

TAY

BEQ DERR1

the real work

The major patch:

Here we determine the type of drive for

the current operation and patch various

locations (including LDA # instructions

*= $1501

PATCHSETUP

STX TRUETYPE

INX

TXA

AND #$03

STA DRVTYP

PHA

; save true drive type

; convert 0 or 1 to 1 or 2

; mask off 1050 bit

; ...and save it

; and keep it for later return

now we set up the tricky stuff

we need different VTOC bases and sizes

and different disk sizes

LDY #$0A

LDA #90+$0A

LDX #DCBCFD

BIT TRUETYPE

810: start of vtoc

810: end of vtoc bytes

810: format command

test drive type

BPL SGLDBLJOIN ; 810, all ok

LDY #$06 ? 1050: start of vtoc

LDA #122+$06 r 1050: end of vtoc bytes

INX ; 1050: format command is '"'

now store these values into code (shudder 1)

JGLDBLJOIN

STX $0D23 ; where format command is loaded

the various uses of START-OF-VTOC

STY $0D80 ; in deallocation of boot

STY $10EE ; in FRESECT

STY $1142 ; in GETSECTOR, displacement

DEY

STY $1107 ; at start of GETSECTOR

; and the uses of END-OF-VTOC

STA $110A ; check end in GETSECTOR

STA $0D7A ; a CPY in format code

TYA
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AATARI
ATARhsalrademarkolATARI INC

Atari 800XL Call

1010 Program Recorder 77.00

1027 Letter Quality Printer . . . Call

1050 Disk Drive Call

Atari 850 Interface Call

Atari Light Pen 82.95

Numerical Keypad 104.95

INTERFACES

Aid Inlerfast I... Call

Ape Face Call

R-Verler Modem

Adaptor 39.95

DISK DRIVES

Indus GT Call

Percom Call

Rana 1000 Call

Trak Call

MOSAIC

48K RAM 94.00

64K RAM/400. 149.00

64K RAM/800+

Cable Kit #1 . 169.00

Handyman-D . . 23.95

Cable Kit #2... 14.95

Superdrive-D .. 23.95

MODEMS

Hayes Smart

Modem 300 Call

Mark II 79.00

Mark Vll/Auto Ans/

Auto Dial Call

MarkXII/1200

Baud Call

MPP 1000 C Call

Novation Call

R-Verter Modem

Adaptor 39.95

MONITORS

AMDEK Color 1 + Call

US112" Amber. 149.00

USI 12" Green . 139.00

USI 14" Color. .269.00

BMC 12" Color.229.00

BMC 12" Amber 99.00

BMC 12" Green. 95.00

Phillips 12" Green

w/Sound 129.00

Phillips 12" Amber

w'Sound 139.00

Triangle Replacement

Keyboard for 400 54.95

Alien Voice

Box II 99.95

Expansion Memory

for600XL Call

SUPER PRINTER PACKAGES

Gemini 10X and Apeface 339.00

Prowriter and Apeface 409.00

Prowriter + Aid Interf. +■ Cable. .485.00

Gemini 10X and Cardco + G . . . .349.00
Prowriter and Cardco + G 419.00

No additional sh.p. charges on primer pa:Kages m Continental USA

COMMODORE64
CBM 64 Call

SX-64 Portable Call

1541 Disk Drive Call

1526 Printer 279.00

1530 Datasette 66.00

1702 Monitor Call

1650 AD/AA Modem 89.00

RS 232 Interface Call

TOUCH TABLETS

Koala Pad-D . .. 69.95 Koala Pad-Cart . 74.95

PRINTERS

Alphacom 40C

w/lnterface. . . .99.95

Alphacom 80C

w/lnterface.. .189.95

Axiom AT-550 . . 329.00

Epson Call

Gemini 10X.. .269.00

Okidata Call

Prowriter I Call

Riteman Call

"Call for prices on joysticks."printer cables, blank floppy disks, books and other computer accessories.

ATARI SOFTWARE

ATARI
Caverns ol Mars-Cart
Donkey Kong-Cart

Donkey Kong Jr.-Cart
Eastern Front-Cart

Joust-Cart . ..

Jungle Hunt-Can.

Mano Bros.-Cart.

Ms. Pac-Man-Cari

Pengo-Cart
Pt-ie Position-Cart

Qix-C?r[

Reaispdiis Football-Cart

Roooiron: 2084-Cart

Star Raiders-Cart

Tennis-Cart

AtaiiwriKi-Cart
Family Finances-D

Home Filing Manager-D

Mailing List-T

Syncalc-D

Synlile-D
Syntrend-D

Logo Cart .. .
My Firsl AlpnaDet-D

Atanmusic I or II-D
Conversational Lang.-T

Final Legacy-Cart ..

BallDiazer-Cart

Plato-Cart
Paint - 0

Microsoft Basic il-Cart

Aian Macro-Assemble r ■

Cart

Atari Basic-Cart.
Assembler Edilor-Cart

BROOEfiBUND
AE-D

Arcane Machine-0
Bank Streel Wnter-D

Chopiitier-D .. .

Drol-0

Gumoall-D
Loderunner-D
Mask ol the Sun-D

Operation wniriwind ■ D

DATASOFT
Basic Compiler-D

Bruce Lee-D/T.. ..
Dallas D

Heathciitf-D/T

Letter Wizard

Micropainirjr-Q
Money Wizard

32 95 NitJbler-U/l 2095
37 95 Spell Wizard-D 34.95
39.95 Teletalk-D . 34.95
3295 Zaxxon-0/T 27.95

39 95 EPYX
3595 Dragons/Pern-D/T 27.95
35 95 Fun With Art-Can 27.95
39-9= Gatewayto Apshai-Carl 27.95
35 95 jumaman Jr -Cart 27.95
39 95 jumsman-D/T 27.95
295 Pitstup-Cart 27.95

Puzzlemania Call
Summer Games Call

TemDie ot Apsnai-D/T 27.95

INFQCOM
Deadline-D 34.95

35.95

35 95

32 95

35 95
74.95

37 95
37 95

19 95

74.95

74.95
74 95

79 95

26 95
29.95

44.95

.Call

Call
Call

33 95

67.95

67.95
41.95

45.95

23.95

41.95

49 95
23.95

23 95

20.95
23.95

27 95

27 95

55 95

23 95
23 95

23 95

. . Call

23 95

Call

Aclion-Cart

Enrtaritar-D ' " 3^95 ^ic XL-Cart
3S 95 MAO/ba-Wrt

3*95

34 95
27 95

34 95

34.95
27 95

Infidel - 0

Planertall ■ D
Sorcerer-0

Starcross-D

Suspended-D

Witness- D
Zork I. II. or lll-D

SeaStalker-D 3^ 95

MISCELLANEOUS ATARI
Omnimon.. , 82.95
Piiiall-Cart 3\95
River Raid-Cart 3'.95

Bskey-0 34 95

UHra DisassemDler-D 34 95

Zombies-D/T 23.95
Codewriter-D 69.95
Star League BaseOall-D/T 22 95

Star Bowl Fcolba«-0/T 22.95

Death in the Canbbean-D. 27.95

MISC. ATARI (confd )
Megatont-D ..,, 1995
Monkey Wrench n-Car(49 95

Movie Maker-D 41 95
PogoJoe-0 . 20.95
Spelunker-D . .. 27.95

Ultima 111-D . 41 95
Jupiier Mission-□ . 34.95

Dreadnaugtit Factor-Cart 31 95
Keystone Kapers-Cart 31 95

Aniica 4-D 37.95
Boulder Dash-D/T. .20.95

Scraper Caper-Can 34 95
Miner 2049 er-Cart 34.95
Beachead-D/T 23 95

OPTIMIZED SYSTEMS
74 95
74 95

. 74.95

27 95
27.95

Dmo Eggs-D

The Heist-D
Gyruss-Cart

James Bond-Carl

Popeye-Cari
Q-Bert-Cart

Star Wars-Cart ,
Return ot Heracles-0
Master Tyoe-0/Can

Songwriter-D

Flight Simulator II-0

Chatierbee-D

S.A.M -D
Caslie Wolfenslein-D

27.95

23 95

34 95

3* 95
34 95

34.95

34.95

26.50
27.95

27.95

37.95
27.95

41.95
20.95

DOSXL-0
Action Aid-0

SIERRA ON-LINE

Aquairon-D
Dark Crystal-D
Homeword Speller-D

Homeworfl-D
Oil's Well-D

Prisoner-D
Quest lorTires-D

Ultima ll-Q
Ultima I-O
Wiztype-D

SSI
Carrier Forte-D

Combat Leafler-D/T

Cosmic Balance II -D

Cosmic Balance-D ...

Broadsifles-D .

War in Russia-D .
50 Mission Ciusn-0

Ouestron-D

Rails West -D

20 95

27 95

34.95

49.95
23 95

23.95

23 95

41 95

23.95
23.95

41 95

27.95
27.95

27.95

27 95

55 95
27 95

34 95

27 95

CompuServe Starler Kit 34.95

Home Accountant-D. 52.95
Ken Uston'sBlack|ack-D 49.95

C O MMODORE64 SOFTWARE

ACCESS
Neutral Zone-D/T. .
Spntemasier-D/T ..

Beachhead-D/T .

Master Composer-D

.23.95

.23.95
. 23.95

27 95

BATTERIES INCLUDED
Consultani-D . ..69 95
Paperclip w/Spellpak-D . 84 95

Call
23 95

23.95

23.95
23.95

23.95

. 47.95

69.95

CardDoard/5.. ..5995

Super Busscard H

Home Inventory-D

Recipe-D .. - -
Audio/Video Cat-D

Mail Lisi-D

Stamps -0

CARDCO
Cardpnnt/B .

Cardcc-i

Cardkey

Cassette Recorder

Printer Utilily-D/T

Write Now-Cart

Mail Now-D

COMMODORE

Program Rel Guide

Assembler-D
Easy Finance I.II.

III.IV-D
Easy Calc-D

Easy Maii-D

Easy Scnpt-D
Easy Speil-0

Logo-D

The Manager-D

General Ledger-D

Accts Rec.-D ....

Accts. Pay.-D.. .
Magic Desk-D

Zork t. II or III

Suspended-D

Starcross-D

Deadline- D

Soccer-Cart

■D

39.95

47 95

. 19 95
34 95

29 95

. 19.95
39 95

19.95

64.95

19 95
44 95

19.95

57 95
39 95

39.95

.39.95

39.95
52 95

32 95

.32.95

32 95

32.95

29 95

To Order Call Toll Free

800-558-0003
For Technical Info, Order

Inquiries, or for Wise. Orders -

414-351-2007

HANDIC
64 Forth-Cart

64 Graf-Cart

Slat 64-Cart .
Calc Result Easy-Cart

Cat flesui Advanced-D

Calc Resui AOv.-Cal
The Diary-Cart -

Tne Tool-Can .

INSTA (CIMMARON)
Insta-Wnter-Cart.

lnsta-Mail-D. . .

insta-Fiie-D .
Management Combo

insia-Calc-Can/O

Insia-Graph-0

Insia-Vestor-D
Insta ■ Speed-D

Insta Sched-Cart/D

Insla-Music-Cart/D
Invest ComEo

MISC. COMMODORE

Ken Uston's

Black|ack-D

Ouick Brown Fox-D/Cart

Ultima lll-D
Flight Simulator II-D

Night Mission/

Pinball-O/T .

Praticaic cS-0

M-File-D
Word Pro 3 + /Speii-D

home Accountant -D
Step By Step-D/T

Barrens Sat.-D
Bnslles-D/T

Telestar 64-Can

Star League
Baseoaii-O/T

Castle Wclfenstein-D
Masiertype-D/Cart

Vic Switcn

First Class Mail-D

Aztec-D

Miner 2049er-Can

Sea Dragon-D/T .

Diskey-D

Hodge ?odge-D/T

Strip Poker-D
Mr Robot-D

Paint Magic-0 .
Pooyan-D/T... .

Astro Criase-D/T

Flip Fiop-D/T

29.95
23.95

23.95

34 95
74 95

69 95
23.95

29.95

39.95

24.95

49 95
64.95

31.95

24 95

31.95
99.95

49.95

79.95

74 95

49.95

34.95

41.95
.37.95

20.95
59.95

64 95

74 95

52 95
44.95

67 95
20.95

.37.95

20.95

20.95

27 95

124.95

34.95

27.95
27.95

23.95

34.95
19.95

23.95

23.95
34.95

20.95

20.95

20 95

MISC. COMM. iconfd i
Basic Building Blks-D 54.95

Critical Mass-D . .. .27.95
Rescue Squad-D . .20.95
Super Tex! Word Pro.-D 69 95
Beyond Woliensiein-O 23.95

Sam-D -. 41-95
Criatterbee-Q - - 27.95

SPINNAKER
Adventure Creator-Cart. .27.95

Aerotiics-D 30.95
Aegean voyage-Carl.. .27.95

Alt m ihe Color Caves-C. 27.95

Alphabet Zoo-Cart 23.95
BuODle Bursi-Can . 27.95
Cosmic Lite-Cart . .. 23.95
Delta Drawing-Cart... 27.95

Facemaker-Can 23.95

Frachon Fever-Cart... 23.95

Grandma's House-D ..23.95
Jukebox-Cart 27.95

Kids on Keys-Cart ... 23.95

Kidwriter-D Z3.9S
Kindercomp-Cart . 20.95

Ranch-Can . . 27.95
Rhymes/Riddles-D 20.95

Search/

Amazing Tning-D .. 27 95
Snooper #1-D ... .30.95
Snooper #2-D 30.95
Story Machine-Cart 27.95

Trams-0 .. .27.95
Up For Grabs-Cart 27.95

SYNAPSE
Blue Max-D/T . . .. 23,95
Drelbs-D/T 23.95

Fort Apocalypse-D/T.. 23.95
Necromancer-D/T
New York City-D/T

Pharoarrs Curse-OVT
Protector II-D/T

Ouasimodo-D/T

Rainbow Walker-D/T

Relax Stress

Reduclion Sys..

Shamus Case Il-D/T
Shamus-D/T .. .

Slam-Ball-D/T

Survivor-D/T

Zaxxon-D/T
Zepplm-D/T

23 95

23 95

23 95

23.95

23 95

23.95

64.95

23.95

23 95

23.95

23.95

27.95
23.95

D-Disk T-Cassette

Carl-Cartridge

c
'^L.omputrftblhtu

ORDEHING INFORMATION. Please specify sysiem. For tast delivery send cashier's check, money order or direct bank transfers Personal
, c<ir?^ny ctlecks all°* 2 weeks l0 cle!"- Charges lor COD are S3.0O. School Purchase Orders welcome. In CONTINENTAL USA in

clude $3.00 shipping per software order. Include 3% shipping on all Hardware orders, minimum 53.00. Mastercard S Visa please include
card *I and expiration date. W( residents please add 5% sales tax. HI, AK, FPO. APO. Canadian orders- add 5% shipping minimum S5 00
All other foreign orders, please add 15% shipping, minimum 510.00. All goods are new and include factory warranty Due to our low prices
a ,pM^Tare defective returns must have a return authorization number. Please call 414-351-2007 to obtain an RA# or your return
will NOT be accepted lor replacement or repair. Prices and availability are subject to change without notice

COMPUTABILITY

PD Box 17882
Milwaukee Wl 53217

ORDER LINES OPEN

Mon-Fn 11 AM - 7 PM CST

Sat 12 PM-5 PM CST



1533 18

1534 692E

1536 8D840D

1539 AE0113

153C 68

153D 60

153E

0D37

0D37 1027

0D39

0D52

0D52 02

0D53 C302

0D55 C302

0D57 00FF

0D59

0D59 02

0D5A C503

0D5C C503

0D5E 00FF

0D60

0D60

0D62

0D65

0D68

0D6A

0D6D

0D6D

0D6F

0D70

0D72

A000

B9520D

2C7213

1003

B9590D

9145

C8

C007

D0EE

0D74

0D74 9145

0D76 C8

0D77 10FB

0D79 EA

0D7A EA

0D7B EA

0D7C EA

2250

2260

2270

2280

2290

2300

2310

2320

2330

2340

2350

2360

2370

2380

2390

2400

2410

2420

2430

2440

2450

2460

2470

2480

CLC

ADC #46

STA $0D84

LDX CURFCB

PLA

RTS

adjust for ...

the directory dealloc in fmt

recover original value

This is another major patch...

instead of using set values for VTOC

info, we pick from one of two tables

*= $0D37

PATCHXFORMAT

BPL XF0

*= $0D52

TBL810

.BYTE 2

.WORD 707,707

same source, but XF0 has moved

2490 .BYTE 0,$FF

2500 TBL1050

2510 .BYTE 2

2520 .WORD 965,965

0D7D

2530

2540

2550

2560

2570

2580

2590

2600

2610

2620

2630

2640

2650

2660

2670

2680

2690

2700

2710

2720

2730

2740

2750

2760

2770

2780

2790

2800

2810

2820

2830

2840

.BYTE 0,$FF

; we have moved the label xf0

; ...to make room for the tables

XF0

LDY #0

XF01 LDA TBL810,Y

BIT TRUETYPE

BPL TYPEOK

LDA TBL1050,Y

TYPEOK

STA (ZDRVA),Y

INY

CPY #7

BNE XF01

XF02

STA (ZDRVA),Y

INY

BPL XF02

NOP

NOP

NOP

NOP

*

; This patch allows the user to choose

; diskette type for formatting via

; the 'XIO 254' command

■■= XFV Where the format vector is
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0BD6 4C7313

0BD9

1372 00

1373

1373 BD4B03

1376 F003

1378 8D230D

137B

137B 4C180D

137E

0A1F

0A1F

0A1F BD8213

0A22 490C

0A24 F024

0A26 6A

0A27 EA

0A28

0A28

0A41 1009

0A43

0AD4 201F0A

0AD7

2850

2860

2870

2880

2890

2900

2910

2920

2930

2940

2950

2960

2970

2980

2990

3000

3010

3020

3030

3040

3050

3060

3070

3080

3090

3100

3110

3120

3130

3140

3150

3160

3170

3180

3190

3 200

3210

3220

3230

3240

3250

3260

3270

3280

3290

3300

3310

3320

3330

3340

3350

3360

3370

3380

3390

3400

3410

3420

3430

3440

3450

3460

JMP XFVPATCH

r The label 'Z' designates some unused

; memory in the original DOS 2.0s

*= Z

TRUETYPE .BYTE 0 ; Where PATCHSETUP saves true disk type

j This code becomes the beginning of

; the FORMAT code

XFVPATCH

LDA ICAUX2,X ; Get AUX2 value

BEQ XFVP2 ; zero...don't do anything

STA $0D23 ; non-zero...assume it is type of format

XFVP2

JMP XFORMAT

; end of patches

; BEGIN

; from

*=

; first

patches

COMPUTE1,

$0A1F

for 1050 drive

for BURST i/O

July, 1982

, patch the code where WTBUR used to be

WTBUR

BURSTIO

LDA FCBOTC,X

EOR #$0C

BEQ NOBURST

ROR A

NOP

TBURST

open type code

check for mode 12 (update)

move carry to MSB of A-reg

filler only

... and STA BURTYP remains...but

BURTYP is negative if BURSTIO was

called from GET-BYTE and positive

if it was called from PUT-BYTE

*= $0A41

so we must patch here to count for the sense

of BURTYP being inverted from original

BPL WRBUR

*- $0AD4

finally, we must patch the GET-BYTE call

so that it JSR's to new location

JSR BURSTIO

• END

September 1984 CO#*>UTEl 129



Commodore
Autoboot

David W. Martin

This utility makes loading and running programs

quick and easy, and can also be used as a form of

copy protection. For the VlC-20 and Commodore 64

with a disk drive.

Have you ever wondered how some commercial

programs run automatically after they're loaded?

"Autoboot" enables you to add this convenient

feature to your own programs.

Type in and SAVE Autoboot. VIC users

should substitute the following for lines 481 and

491 before saving:

481 DATA 165,175,133,46,165,174,133,45,32

,89,198,32 irem 234

491 DATA 142,198,76,174,199 :rem 77

To use Autoboot, first load the BASIC pro

gram that you want to make bootable. Then

enter POKE 43,0:POKE 44,1 and SAVE the pro

gram using a different filename. This version of

the program will be used by Autoboot. Now load

and run Autoboot and enter the name of the

modified version when prompted. Autoboot will

then turn it into an autoboot program by directly

changing certain disk sectors. The sector numbers

are displayed on the screen as Autoboot runs.

Since the VIC and 64 automatically relocate

programs when loading, all autobooted programs

must be loaded using a nonrelocatable load as

follows:

LOAD "fileriame",8,l

Of course, any BASIC program can be made

to load and run from disk just by typing:

LOAD "filename"tS:

and pressing SHIFT-RUN/STOP instead of

RETURN. But the power of Autoboot lies in the

copy protection it provides. To copy protect your

autorun programs, add POKE 808,100 (VIC), or

130 COMPUTH September 1984

POKE 808,234 (64) as the first line in your pro

gram before saving the modified version to be

used by Autoboot. This will disable the RUN/

STOP key, the RESTORE key, and the LIST

command as soon as the program runs. Since the

autobooted program will run as soon as it's

loaded, the user won't be able to break out of the

program to SAVE it.

Autoboot

Refer to the "Automatic Proofreader" article before typing this

program in.

100 PRINT"{CLR} AUTOBOOT ":T=18:S=1:D$="0
":OPEN15,8,15,"I"+D5

OPEN2,8,2,"#M+"0M

REM **** LOCATE TARGET

INPUT"FILENAME";NA$ rLN=LEN(NA$)

rem 139

GOSUB210:GOSUB300

IFT=0THENPRINTNAS" NOT FOUND

110

120

130

140

150

160

170

180

200

210

220

230

240

250

260

270

280

290

300

310

320

GOTO140

GOTO540

REM ***POINT TO BYTE AND GET IT INTO

{SPACEjX. :rem 108

190 PRINT#15,"B-P:"2,L:GET#2,A$iIFA$=""TH

ENA$=CHR$(0)

X=ASC(A$):RETURN

PRINT"TRACK"T" SECTOR"S

PRINT*15,"Ul:n2;D$;T;S

L=0:GOSUB180:T=X:L=1:GOSUB180

rem 248

rem 234

rem 158

rem 245

GOTO540

:rem 18

rem 101

rem 106

rem 197

rem 206

rem 148

rem 204

S=X:RET

:rem 71

rem 221

URN

REM *** CHECK FOR FULL MATCH

FORJ=ITOI+LN:L=J:GOSUB180:IFX=0ORX=16

0THEN270 :rem 130

X$=X?+CHR$(X):NEXTJ :rem 101

IFX5 <>NA$THENX$="":RETURN :rem 23

L=I-2:GOSUB180:TT=X:L=I-1:GOSUB180:SS

=X:PRINT trem 142

GOTO340 :rem 107

REM *** CHECK THROUGH ONE BLOCK FOR N

AME MATCH :rem 54

FORI=5TO230STEP32 :rem 15

L=I:GOSUB180:IFCHR$(X)=LEFT$(NA$,1)TH

ENGOSUB240 :rem 95



330

340

350

360

380

400

420

430

440

450

460

470

481

491

500

510

520

530

540

NEXTI:RETURN srem 56

REM *** ACCESS 1ST SECTOR OF TARGET P

ROGRAM

T=TT:S=SS:GOSUB210

L=2:GOSUB180:AL=X:L=3:GOSUB180:AH=X:S

A=AL+AH*256

370 IFSA<>256THENPRINT:PRINTNA$" IS NOT P

REPARED FOR AUTOBOOT":GOTO540

REM ESTABLISH FALSE STACK

PRINT#15,"U1:"2;DR;TT;SS:PRINT

410 FORPB=173TO254STEP2:PRINT#15,

PB

rem 199

rem 142

rem 183

rem 142

rem 125

rem 104

B-P:"2;

:rem 74

rem 160

rem 113

PRINT#2fCHR?(96);

PRINT#15,"B-P:"2;PB+1

PRINT#2,CHR$(3);:PRINT"*"; :NEXT j PRINT

:rem 22

PRINT#15,"U2:".2;DR;TT;SS : rem 167

GOSUB210:PRINT :rem 116

REM ***PUT AUTOBOOT CODE ONTO PAGE 3

:rem 14

DATA165,175,133,46,165,174,133,45,32,

89,166,32 :rem 229

DATA 142,166,76,174,167 ;rem 67

PRINT#15,"U1:"2;DR;T;S :rem 251

FORPB=105TO121:READBYiPRINT*15,"B-P:"

2;PB srem 194

PRINT#2,CHR$(BY);:PRINT". ";:NEXTiPRI

NTiPRINTNA?" CAN NOW BOOT ITSELF"

i rem 0

PRINT#15,"U2:"2;DR;T;S :rem 255

CLOSE2:CLOSE15 : rem 87©

ATTENTION COMMODORE 64 OWNERS:

"Is THE CLONE MACHINE really dead?
Yes, there comes a time when a product grows old and isn't the

latest state of the art. Thank goodness we understand that here at

Micro-W. Our all new version (known as SUPER CLONE) will

surely prove that we are still number one in the back-up business.

You'll still get the old reliable

Clone Machine but we've

added the following:

1) A fast clone copy (approx.

14 minutes) that's simple to use

2) A Super Unguard utilility

that quickly handles errors

20 thru 29 (and you don't

even have to disassemble

your drive like some of our

competitors suggest)

3) A new unique way to

back-up formerly uncopyable

software.

Don't worry if you are a

registered ownerof our earlier

version, we've got you on

file and this upgrade will only

cost you $10 plus shipping

and handling. Dealers, call

us for stock balancing on old

merchandise.

STILLONLY$4995' Should've made back-ups ujilh Super Clone

1342B Route 23
Butler, N.J. 07405

CALL (201) 838-9027 To Order

Dealer and Distributor Inquiries Invited.

' Wi will allow SIS trade credit lot any other copy program thai you hov* purchased lowardlhe

purchaw of SUPER CLONE al W9 95 You muii provide your original purchased product and
Rale why you warn ourt inuesd Thi* olfer may be withdrawn at any time

Available from:

Micro-
DISTRIBUTING, INC.

Atari Paddle Fixer
William Griner

Here's a quick fix for the Atari paddle jitters that

still preserves the paddles' range.

The Atari paddles are so sensitive that the heat

of a hand or any jarring can change their value.

Some paddle-based games don't take the sen

sitivity into account, causing their characters to

flicker annoyingly. Try this:

KN 10(30 REM get the paddle value

IB 1010 PV=PADDLE(PN>: IF ABS(PV-OPV

)>1 THEN OPV-PV: RETURN

LF 1020 PV=0PV: RETURN

where:

PN is the paddle number (0-7)

PV is the value read from the paddle

OPV is the old paddle value {initialized to

whatever value you wish)

Centered Values
The above subroutine keeps the paddle centered

between the adjacent values. It takes a difference

of two steps or more to change the paddle value.

This is not to say that the paddle will use only

all even or all odd values. For example, if the

paddle is at value 77, it will not be allowed to

move directly to 76 or 78. If you want to move

from 77 to 78, you will have to move to 80 or

75, then to 78.

Better Than Brackets

This method is better than dividing the paddle

range by a number since doing so creates fixed

brackets of possible values and does nothing to

keep the paddle value from straddling the

bracket boundaries. This method could also be

used to keep the paddle in a wide bracket, allow

ing only for coarse movement, yet giving access

to the entire range of the paddle's values. ®
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Apple Editing Hints
Patrick Meyer

Most computer owners develop a love-hate

relationship with at least one feature of their ma

chines. For Apple owners, this feature is often the

editing functions. Here is a review of Apple editing

controls and protocols and some tips on making the

process easier and more effective.

The Apple uses a combination of screen editing

and line editing. Changes are made by moving

the cursor to a particular line which has been

listed on the screen and retyping that line. This

retyping is usually accomplished with the right

arrow key. As the right arrow is pressed, the

cursor moves to the right, reentering all it passes

over. A change is made by typing over what is

already there, or by inserting the correction

through a combination of cursor moves.

Physical, Logical

Therefore, to make a change, we must specify

the line to be changed. In this case, we are talk

ing about a line of BASIC, not a line displayed

on the screen. The BASIC line is called a logical

line, as opposed to the physical line that is dis

played on the screen. A logical line may contain

multiple BASIC commands and may be up to

255 characters long. The physical display line is

the 40-letter width of the screen.

Before a BASIC line can be changed, it must

be listed. It is best to clear the screen with the

HOME command initially. This eliminates confu

sion about what was changed and what wasn't.

When a line is listed, the computer puts one

space between words or variables, two spaces

after the line number, seven spaces at the end of

the first physical line, and five spaces on the

right and left sides of the remaining physical

lines.

Most of the time, these extra spaces and

lines are of little consequence. One can just

merrily right-arrow over them with no harm. The

one exception occurs in string information

(characters in quotes). This causes a problem. If a

string is broken between two or more physical

lines during the listing process, and you right-

arrow to retype, 12 additional spaces will be in

serted between the last character on the first line

and the first character on the next line. Certainly

not what's wanted. The common solution is to

avoid the right arrow and use the cursor with the

<ESC>K sequence instead.

Simplified Cursor Control
There's an even simpler solution. Let's edit a line

step by step to demonstrate this technique

(<ESC> is the ESC KEY, <RET> is the RETURN

KEY):

Here's the line as originally typed:

lOPRINT'THIS IS A LONG LINE OF STRING

DATA"<RET>

List the line. It looks like this:

LIST10<RET>

10 PRINT "THIS IS A LONG LINE OF STR

ING DATA"

We then type <ESC>I, repeating the I key until

the cursor is over the second digit of the line

number; J is pressed to move the cursor one

space to the left. (This J keypress is important. If

you forget it and continue the editing process,

you will gain a line in your program. Line 0 will

be created, but more about that later.)

Once you've moved left, leave <ESC>

mode. This is done by pressing any key not hav

ing meaning in <ESC> mode. Because some

keys not normally used for cursor movement do

have special meaning, it's best to press the space

bar. Remember, this will not move the cursor.

We can now use the right arrow to "retype"

the line to the place of the change. The repeat

key can be used to speed this process. Let's say

you've used the right arrow until it appears after

the last quote. The line on the screen looks no*

different. However, if we LIST the line, we now

see this:

10 PRINT 'THIS IS A LONG LINE OF STR

ING DATA"

If we type RUN we get:

RUN<RET>

THIS IS A LONG LINE OF STR

A

ING DAT

Eliminating Problem Margins

The common solution, again, is to right-arrow to

the R in STR, then type <ESC> and press K

repeatedly to move the cursor until you reach the

I in ING. Anyone who has done this often will

know how easy it is to forget <ESC> K, and end

up with a string of K's.

The solution is simply to eliminate those ex

tra margins unless you need them. Let's start
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with the same original line:

lOPRINT'THIS IS A LONG LINE OF STRING

DATA"<RET>

To edit the line we type:

HOME:POKE33,30:LIST10<RET>

The HOME gives us a clean screen to work

with; the LIST puts the line to be edited on the

screen. A POKE instruction places a single num

ber into an "address" in the computer's memory.

Address 33 controls the width of the screen dis

play. Placing the number 30 in it reduces the size

of the screen to 30 characters wide rather than

40.

Caution: The POKE must be done before the

LIST for this method to work. The HOME is op

tional, but prevents a very confusing screen. (Try

it. You'll see what I mean.) The screen will erase

and display:

10 PRINT'THIS IS A LONG LINE OF S

TRING DATA"

As you can see, the line is 30 characters

wide without the extra margin spaces. Move the

cursor to the line number as usual. The right ar

row may be used without ill effect. It will go di

rectly from the S on the first display line to the T

on the second line without inserting any blanks.

This eliminates the need to use the <ESC> K

sequence.

Once you have finished editing, you will

need to type TEXT. This command will return

you to normal 40-character screen mode.

Duplicating Lines

One strength of Apple II editing is the ability to

duplicate lines. Let's try an example:

HOME: POKE33,30:LIST10<RET>

10 PRINT'THIS IS A LINE TO BE

DUPLICATED"

Next move the cursor up to the line using

the normal <ESC>I. When the cursor arrives

over the number, move it left until it is over the

first digit of the number. Then press the space

bar as before; but prior to using the right arrow,

retype the line number, say, 20. Then use the

right arrow to "retype" the line as described

above until you reach the end of the logical line.

At this point, press RETURN. If you LIST the

program, you'll see:

HOME:POKE33,30:LIST<ret>

10 PRINT'THIS IS A LINE TO BE

DUPLICATED"

20 PRINT'THIS IS A LINE TO BE

DUPLICATED"

Once you have moved your cursor up to the

number and changed it, you do not have to reuse

the entire line. You can treat it like any line to be

edited further if necessary.

Easy Program Merge

This technique can also be used on a limited

scale to merge two programs. Let's say you have

a favorite subroutine of three or four lines which

you wish to add to a program. You could use the

merge function of the Renumber program on the

Systems Master, or the program that is part of

the Programmer's Toolkit. If you don't have

these programs or you don't have them handy,

here is a simple procedure:

1. Save the program you are working on,

2. Load the program which contains the

lines to be copied to your new program.

3. Clear the screen, change width, and list

lines (using HOME:POKE33,30:LIST

statements).

4. Now, load the program the lines are to be

added to.

5. Using the normal <ESC> and right-arrow

commands, edit each line without changes.

It's best to edit the last line first and work

up the screen, entering each line one at a

time. This is because when multiple lines

are listed and edited, once <RET> is

pressed, the line number below it is partially

destroyed and has to be retyped by hand.

There's nothing wrong with changing the

line numbers to fit your new program if the

current line numbers are a problem.

6. Once all lines are edited, save the pro

gram. If you list it, you'll find the lines are

now part of your program.

Finally, if you want to cancel a particular

change as long as you have not pressed <RET>

yet, cancel the editing of the line by typing

<CTL> X. Be sure that you press the <CTL>

key first, then X. The machine will answer with a

backward slash. If you list the line, it will be

unchanged. ©

wabash
When it comes to Flexible Disks,

nobody does it better than Wabash

MasterCard, Visa Accepted.

Cat! Free: (800} 235-4137

PACIFIC

EXCHANGES

100 Foothill Blvd.

San Luis Obispo. CA
93401. (InCal.call
(805) 543-1037)
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MACHINE LANGUAGE
Jim Butterfield, Associate Editor

Math And Tables

I'm frequently asked for addresses within ROM

that do certain operations, usually mathematical

functions. I do my best to talk programmers out

of this approach if possible.

For one thing, the addresses of the ROM

routines vary from machine to machine. I'd pre

fer to see a programmer borrow the code from

the ROMs and include it in the program. At least

that way, transportability is not a problem.

Using ROM math routines is often awkward.

They often call for one or more values to be

placed into floating point accumulators before

calling, and return values in the same areas. A

floating point number is often an inconvenient

format and takes a fair-sized conversion routine

to bring back to the more convenient "fixed

point" notation used by most machine language

programmers. The total effort can turn out to be

greater than programming it yourself.

But the main reason that I try to discourage

use of these routines is this: They are designed

for a certain number of digits of accuracy, and

your program usually wants either greater or less

accuracy. If you need less, you're wasting proces

sor time working out the extra places. If you

need more, the built-in routine will not do the

job for you.

A Question
I was recently asked by a user to supply the ad

dress of the logarithm routine within a certain

computer. It would have been easy to just an

swer the question, but I balked. I asked the user

to define his objective.
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This makes an interesting case history, since

the objectives were changed partway through the

exercise. We have a chance to see a couple of ap

proaches to avoiding the built-in routines.

My first thought was to replace the ROM log

routine with a streamlined machine language

version. There are several efficient ways of

calculating a logarithm; any book on numerical

analysis (or an encyclopedia) will supply infor

mation on this.

First Approach

After questioning the user closely, the objective

appeared to be this: An eight-bit reading was

being taken from a remote device. He desired to

convert this reading to a base ten logarithm (with

appropriate scaling) for display purposes, and the

accuracy of the result was to be 16 bits.

My concept of the approach changed. The

magic words, "eight bits," had been spoken. The

objectives were still a bit fuzzy, since it's hard to

get a full 16 bits of useful data when your orig

inal data was only 8 bits accurate; but not to

worry on that score for the moment.

Here's the pitch: If you have an eight-bit

value to work through any mathematical func

tion, use a table. There are only 256 possible val

ues to be worked out, 256 questions and 256

corresponding answers.

We'll need to have two tables—one for the

low part of the answer and one for the high

part—but that's no problem: 512 bytes of storage

is usually not hard to come by.



Looking up things in a table of 256 values is

the ultimate in simplicity. It's sometimes called a

"list type lookup," and the principle is very

simple. Put the original value into an index reg

ister, and read out the indexed answer. Our code

might read something like the following:

LDX —input register—

LDA LOWTABLE,X

STA LOWRESULT

LDA HIGHTABLE,X

STA HIGHRESULT

No loops, no math, no complexity: Five instruc

tions and it's done. We must be sure to prepare

the table in advance, but that's a one-shot task.

In fact, BASIC could do the job for us and POKE

the values into the table.

Second Approach

When the requirement was examined more

closely, the rules changed and the problem was

inverted: Given a 16-bit reading, compute the

base ten logarithm to 8 bits of accuracy. The

eight bits, by the way, were to be used to draw a

high-resolution graph; 256 points were quite suf

ficient for the resolution required.

This requirement makes a little more sense:

Converting 16 bits into 8 involves a loss of ac

curacy, but that was compatible with the display

objective.

We still have the magic words "eight bits"

embedded in the problem, but this time they de

scribe the result. We can still use our table ap

proach if we invert the way we use the table.

Let's build our table this way: For each of

the 256 entries, we'll put the corresponding "anti

logarithm" in the table. When we search the

table to find the closest match to our original

value, the answer will turn out to be the number

of the table entry.

An example might illustrate what I mean

here. Suppose the 16-bit input number has a

value of 2000. The desired result, allowing for

the scale, will be 165. In slot 165 of the tables

(high and low), I'll find a value that's quite close

to 2000. My task: search the table to find the

closest value.

Binary Splitting

This isn't hard to do. Most of us have learned to

search a table by using a "binary split" method,

splitting the table in half again and again until

we find the value we want. And on a table of

size 256, a computer can do a very efficient job

of binary splitting. Eight comparisons and it's all

over.

The code would follow these lines:

LDA #$80

STA MASK

This says, "we're going to split the table into

chunks of 128 (hex 80) this time around."

LDX #$oo

STX POINTER

We'll kick off starting at position zero in the

table. Here comes the loop:

LOOP LDA POINTER

ORA MASK

TAX

We've added our offset of 128 to the starting po

sition of zero, so our first comparison will be at

the midpoint of the 256 table.

COMPARE

Let's fudge the COMPARE coding for the mo

ment. We'll need to load our high and low bytes

into A, compare to the table high and low (in

dexed, of course) and decide whether our value

is higher or lower than the table entry. If our

value is LOW, we'll branch ahead to LOW;

otherwise, we continue with HIGH:

HIGH STX POINTER

If our value is high, we store the index. If not,

we skip this instruction and continue with the

old value in POINTER.

LOW LSR MASK

Our mask contained 128, the size of the "split."

Now we are dividing it by two so that it becomes

64, and 32 the next time, followed by 16, and so

on. Eventually, we'll end up with zero as the bit

rolls out of the end of the byte.

BNE LOOP

We go back to do another comparison. Let's see

what has happened. POINTER started at zero. If

our input value is lower than table item 128,

POINTER will stay at zero and the next compari

son will be with item 64. On the other hand, if

our input value is higher than table entry 128,

POINTER will be changed to 128, and the next

comparison will be with item 192. In other

words, we'll split the upper half or the lower half

depending on how the previous comparison

went.

It's not hard to see how the program zeros

in on the answer after eight comparisons. Finally,

MASK becomes zero, the program stops looping,

and the answer may be found in POINTER.

The user started out looking for a logarithm

routine in ROM, and ended up with something

much better: faster, more compact, and well-

suited to the application.

And there was a free bonus. After looking at

this approach, the user discovered that he could

do something he had previously thought imprac

tical: switch to a new display scale—linear, split

scale, or whatever—with no difficulty. It was just

a matter of turning the tables. ©
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Commodore

Disk Pattern Matching
Part 1

Jim Butterfield, Associate Editor

The flexible Commodore DOS allows the user to

LOAD, Scratch, and obtain a directory of files using

the symbols * and ? as pattern matchers. The quirks

of these two symbols can, however, cause problems.

For one thing, you might accidentally erase an en

tire diskette.

Commodore disk drives are versatile; sometimes

we don't realize how versatile they are. In this

article, we'll discuss pattern matching: how it

works, and how to use it to get rid of an annoy

ing "comma" file that sometimes appears on

your disk directory.

First, a recommendation: Unless you have

4.0 BASIC (in the PET/CBM series of com

puters), learn how to use the Wedge or DOS

Wedge utility program. It's a great convenience.

We'll refer to wedge commands within this arti

cle. The DOS Wedge has many handy features,

but the two most important are these: You can

find out about a disk error at any time by typing

the @ key followed by a RETURN; and you can

examine a disk directory without disturbing the

program within your computer's memory by

typing @$ followed by RETURN.

Pattern Matching

It's possible to identify one or more programs on

disk without specifying their full names. Match

the missing part of the filename by using a pat

tern. The two characters used for this are:

? - to match any single character;

* - to match any following characters.
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If I have two files, one named DIG and the

other, DOG, I can specify a name which matches

both files with D?G—the question mark matches

any character. If I have files named HOUSE, HO,

HOTDOG, and HORRIBLE, I can match them all

with HO*—the asterisk matches any group of

characters, including no character.

This is good if you can't remember a

filename exactly. If you have a file that might be

called CATFOOD or might be called CAT FOOD,

but you can't remember which, you can load it

regardless of name with LOAD "CAT*",8. The

first file whose name begins with CAT will be

loaded. Unfortunately, you might discover that

instead of the program you wanted, you have

loaded something else, such as CATCH-MICE*

The first name in the directory that matches will

be the one loaded.

We can use pattern matching to get around

this problem. If you load the directory using pat

tern matching, you'll see all programs that fit the

pattern. To examine CAT programs, type:

LOAD "$0:CAT*",8

or, with the wedge program:

@$0:CAT*

You'll see a list of all programs (if any) whose

names begin with the characters CAT, which al

lows you to select the one you want.

Command Variations
Note that LOAD picks the first program that

matches, but the directory picks all programs that

match.

It's probably obvious that SAVE must not al-



low pattern matching. You must save a real

name, not an approximation. Thus, SAVE

"CAT*",8 will produce a syntax error from the

disk.

The Scratch command does accept pattern

matching; all files that match will be removed

from the disk. Use pattern matching with great

care when using Scratch; you could remove more

files than you planned.

To scratch all files from a disk that begin

with the letter M, you would type the following:

OPEN 15,8,15

PRINT#15,"S0:M*"

or, using the wedge:

@S0:M*

Be careful. There might be more files starting

with M than you expected. Take a directory list

ing first (using pattern matching, of course).

Here's another example. Suppose you've

been writing a BASIC program called DIS. As

you write code, you save the program from time

to time, creating DIS1 and DIS2. Then you start

testing and correcting, saving new versions as

you go, and create DIS3, DIS4, and DIS5. Fi

nally, you're satisfied, and you save your final

version as DISK/EDIT. How can you get rid of

your five development programs, named DIS1 to

DIS5? Easy. Scratch pattern DIS? and they will

all go. DISK/EDIT will stay, since the ? character

matches only a single character. Do not scratch

pattern DIS* since that would definitely clobber

DISK/EDIT.

But be careful. Just before you give the com

mand to scratch pattern DIS?, take a directory

with the same pattern. You might have other

files called DISK or DISH that match the same

pattern. So you might code:

LOAD "$0:DIS?"

LIST

or, with the wedge:

@$0:DIS?

You'll see the programs that match the name

pattern. If they are exactly the ones you want,

type the Scratch command; or with the wedge,

you can go back and type over the dollar sign

with the letter S; pressing RETURN will scratch

these files.

New Patterns
There are other patterns that are less well-

known. For example, a filename is a pattern; it

must be matched exactly. Thus, if I have a file

named HOG and I want to see that it is in the

directory, and perhaps check the number of

blocks, I can type:

LOAD "$0:HOG",8

LIST

or,

@$0:HOG

The only item in the directory will be file HOG

(if it exists).

Let's take this a step further. Suppose I don't

want to see any file details. All I need is the title

of the disk, its ID, and the number of blocks free.

That's easy: Just specify a file that does not exist

on the disk. The directory will then consist of the

title line and the blocks free information. I often

ask for a directory using a filename such as

0:#$&!%. This isn't an expletive; it's just a name

that I know doesn't exist on the disk so that I'll

get the blocks free count.

The Lone Asterisk

You would think that a pattern consisting of only

a single asterisk would mean "any file." Thus, a

command such as LOAD "*",8 would bring in

the first file since anything will match. That's not

quite correct: The asterisk often has a special

meaning.

The single asterisk sometimes means "same

name as last time." It may have been Com

modore's intention to allow a user to load a pro

gram, and later save it with the same name with

SAVE "*",8, the asterisk meaning "same name as

before." This was never implemented fully, but

you can see traces of this idea in the dual disk

copy command. If you have a dual disk, type:

@C1:'=0:PROGNAME

We can see that this command asks to copy a file

called PROGNAME to drive 1; but what name

will the new file be given? The destination name

is *—which in this case means "same name."

Thus, the new file will be named PROGNAME,

too. It seems that it was originally Commodore's

intention to allow copying to take place with pat

tern matching, so that C1:* = O:RA* would copy

all files whose names started with RA from drive

0 to drive 1 with the same name. If you have a

dual drive, try it; it almost works correctly.

So it turns out that LOAD "*",8 does not al

ways load the first file on the disk. Sometimes it

loads the same file that was previously loaded.

Specifying Type

You may specify a file type by adding an equals

sign to the pattern followed by the file designa

tion: S for Sequential, P for Program, U for User,

and R for Relative types. You may also type the

three-letter designation such as SEQ or PRG if

you wish. Thus, 0:* = S will reference all sequen

tial files, 0:B* = P will reference all programs

whose names start with B, and 0:? = P will ref

erence all programs with one-letter names.

Next month we'll look at a common disk er

ror and a way to fix it. ®
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PROGRAMMING THE Tl
c Regena

Writing An Educational

Program

I'm sure you already know or have read what a

"good" educational program should contain. I'd

like to discuss how you actually program an

educational program. I decided that the best way

I could describe the process was to write a pro

gram, then provide a step-by-step explanation of

what I did.

The hardest part of writing any program is

deciding the topic and the type of program—drill

and practice, tutorial, simulation, game, etc. I

picked a very popular topic for computer pro

grams, the Morse code, and decided to do a drill-

and-practice program. Quite a few readers have

requested programs for secondary school stu

dents, so next month I'll present a tutorial on a

high school subject.

Memorization Quiz

A drill-and-practice program is useful for any

subject that requires memorization. The usual

procedure is to ask a question, then have the stu

dent input an answer. If you can avoid INPUT

and use CALL KEY instead, there will be much

less chance for errors or "crashing" the program.

In the "Morse Code" program, the quiz will be

to press the letter or number after the computer

displays a code.

I decided to use the numbers from 0 to 9

and the whole alphabet in the quiz. Since each

number and letter corresponds to a code, I set up

the array M$ to contain the codes. M$(0) through

M$(9) will hold the codes for the numbers in or

der from 0 through 9. The alphabet will be in

M$(10) through M$(35). Since we need 36 ele

ments for the array, line 160 dimensions M$.

Lines 170-190 READ the codes for M$ from data

in lines 200-250. The data items are in order—

first the numbers then the alphabet—each item

separated by a comma.

Dots And Dashes
I started out using periods for dots and minus
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signs for dashes, but decided it was too difficult

to type periods with commas—too much chance

for typing errors in the DATA statements. Also,

the minus sign requires the SHIFT key and the

period doesn't, so the typing was a little more

complex. I looked on the ASCII character code

chart to see what symbols I wouldn't be using in

regular printing and decided to use the am

persand (&) to represent a dash and the percent

sign (%) to represent a dot.

I borrowed my son's Morse code chart and

converted the dots and dashes into % and &

signs. These codes are in the DATA statements

of lines 200-250. You may use longer DATA

statements if you like (the TI accepts up to four

screen lines for each numbered line), but I kept

the statements shorter to make it a little easier to

type and debug.

The next step was to design the graphics—

the dots and dashes. The % sign represents a dot

in the DATA statement codes and is redefined in

line 140 using a CALL CHAR statement so that it

will draw a dot on the screen. The & sign is re

defined as a bar-shaped figure in line 150. When

a dash is printed on the screen, it will actually be

three & signs placed together.

The subroutine in lines 360-470 is the main

section of coding that translates a code in M$ to

the graphic representation on the screen. Looking

at a code, if the symbol is % we need to draw a

dot, and if the symbol is & we need to draw a

dash. This process continues for the entire data,

which can be from one to five dots and dashes.

Line 360 instructs the computer to check from 1

to the length of the data (which will be from 1 to

5). Line 370 assigns a one-character value to A$

for every increment of the FOR-NEXT loop in

line 360. This one-character value is the symbol

in the Jth place of the string in the DATA state

ments. Lines 380-430 instruct the computer to

print a dot if the symbol is % and a dash (which



is &&&) if the symbol is &. I put a space after

the dot or dash to separate them slightly on the

screen. You could use CALL HCHAR instead if

you wish, but I used PRINT. By printing with

semicolons, everything will stay on the same line

and be printed right after the previous printing.

Making Some Noise
Since the TI has sound, we can use sound in our

Morse code program. Besides that, real Morse

code transmission is by sounds. Line 390 plays a

sound for a dash, and line 420 plays a different

sound for a dot. I used a sound duration of 300

for the dash and 60 for the dot. As you learn the

Morse code, you'll probably want to shorten

those durations. You should also try different fre

quencies instead of the one I chose (131) or

combinations of frequencies and noise numbers

to get a sound you like. Line 440 stops the sound

so that dots and dashes are distinct. If you don't

have this statement, dashes would run together

and you wouldn't be able to tell how many

dashes there should be.

Line 450 forces the loop to go to the next

symbol in the code. Line 460 PRINTs to get off

the present line (colon means "go to the next

line" in printing) and add an extra line between

codes. Line 470 returns program execution from

this subroutine.

Returning To The Menu
I thought it would be nice to review the numbers

and letters before having to take the quiz, so

there are three sections: Numbers, Alphabet, and

Press a Key. Numbers will print each number

and show the corresponding Morse code. Alpha

bet will go through the whole alphabet in order

and print each letter with its code. In Press a Key

the student can press any number or letter, and

the computer will print the code. In any of these

sections the student can at any time press EN

TER, and the demonstration will stop and the

program will return to the main menu screen.

The procedure to see the codes for the num

bers is in lines 560-670. Line 570 begins the

FOR-NEXT loop with the counter I varying from

0 to 9 for the numbers. The number is printed

(by printing I), then the subroutine at 360 is

called which deciphers the code M$(I) into the

dots and dashes and prints the code on the

screen while playing the tones. Line 600 calls

subroutine 480, which is simply a delay loop to

create a slight pause between numbers. Lines

520-530 check to see if the student has pressed

ENTER to return to the main menu screen and

stop the numbers section.

The Alphabet section, lines 680-790 is simi

lar to the Numbers section. This time the loop

counter I varies from 10 to 35, and the codes will

go in order from M$(10) to M$(35), which are

the letters from A to Z. To print the letters with

the codes, line 700 uses the CHR$ function. The

ASCII codes of the letters are from 65 to 90.

Since the loop counter I varies from 10 to 35, the

ASCII codes for CHR$ are 55 + 1.

In the Press a Key section, the student may

press a letter or number and the computer will

display the code. This section could be used as a

quick review for students who want to study cer

tain letters. The student may also spell words

and phrases one letter at a time to see and hear

the Morse code equivalent. Lines 840-920 detect

which key is pressed. If the ENTER key (K = 13)

is pressed, the program branches back to the

main menu screen. The IF-THEN statements

make sure that only a number or a letter is

pressed; all other keys are ignored. The variable

K holds the ASCII value of the key pressed, and

lines 900 and 930 relate K to the variable I which

is used to print the code M$(I).

The instructions are in lines 970-1040, and

the quiz is contained in lines 1050-1490. The

quiz consists of all ten numbers and 26 letters.

An array N() is set up so each of the 36 elements

from 0 to 35 is equal to 1. This is in lines

1050-1070. Later as one of the numbers or let

ters is answered correctly, N(I) will be set to zero

so it cannot be chosen again. Line 1080 initializes

the number of guesses G to zero for the scoring.

The quiz loop first chooses a random num

ber (I) from 0 to 35 (line 1140). If the number

has previously been answered correctly, N(I) will

be zero and another number I is chosen. Lines

1160-1190 determine the correct answer L for

the number I, which will be the ASCII code of

the number or letter chosen. Line 1200 calls the

subroutine to print and sound out the code cho

sen, and line 1210 increments the number of

guesses.

Lines 1220-1290 detect the key the student

presses; makes sure it is ENTER, a number, or a

letter; and then prints the key pressed. If the key

pressed is ENTER, the program branches back to

the main menu and the quiz ends. Lines

1300-1390 determine if the key pressed is the

correct answer. If the answer is incorrect, an "uh-

oh" sound is played and the program branches

back to line 1200 to display and sound the code

again and wait for another answer. If the answer

is correct, an arpeggio is played. After the code is

answered correctly, line 1400 sets N(I) to zero so

that code cannot be chosen again, and line 1410

goes to the next problem. The student must get

the right answer to continue the quiz.

Quiz Variations

You can change the program to give the right
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answer if the student misses. Instead of lines

1330 and 1340, print CHR$(L) or CALL HCHAR

or CALL VCHAR and put L on the screen, then

branch to line 1400. In this case you might want

to keep a score of number correct and number

incorrect. You might want to allow that missed

letter or number to be shown again. Branch to

line 1410 instead of 1400, and before you branch

set Z=Z—1. Another way would be to GOTO

1140 instead of changing the loop counter Z and

going to the NEXT Z.

If you prefer to let the student guess two or

three times before the correct answer is given, set

up a flag (FLAG = 0) at line 1155 then at line

1340 increment the flag (FLAG = FLAG + 1). You

could then branch, depending on the value of

FLAG, either back for another guess or to give

the answer and branch to the next problem.

You might prefer to have a quiz of a certain

number of codes, say 10, rather than all 10 num

bers and 26 letters. Change line 1130 to FOR

Z=l TO 10. Using lines 1150 and 1400 will still

prevent the quiz from choosing the same number

or letter more than once.

Another idea would be to have an infinite

quiz. Take off the FOR-NEXT loop, lines 1130

and 1410. Also, you won't need lines 1150 and

1400 (and 1050-1070) because the numbers and

letters can keep being chosen. Now the quiz

keeps going until the student presses ENTER to

return to the main menu screen.

In this type of quiz you may want to make

sure the code is not the same as the previous

one. We can use a variable PI for previous I cho

sen, and add these two lines:

t l 50

I 155

IF PI-I THEN 1140

You can change the Numbers and Alphabet

sections to fit your needs also. To change the de

lay time between codes, change the upper limit

in line 480. Instead of 200, put your own num

ber; a larger number will be a longer delay. In

stead of using a delay between numbers and

letters, you can have the student press any key

to continue, or press the appropriate number or

letter. You can change the following lines:

650 IF K

655 NEXT

7 7 0 IF K

775 NEXT

1+48 THEN 610

1+ THEN

The program is flexible enough that you can

change it to do exactly what you want it to do.

You can even change the graphics and make it a

quiz to learn Braille, or sign language, or some

other type of code. You can use words instead of

the alphabet and make a quiz for reviewing a

foreign language, or perhaps vocabulary words.
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Structuring Your Programs

A couple of readers have suggested that I include

flowcharts with my programs. My secret is that I

haven't touched a flowchart since it was required

in my college FORTRAN class years ago. In an

swer to your questions of how I plan a program,

I just sit down at the computer and start typing.

With this program, I got to line 350 and typed

350 ON K-48 GOTO 1000.2000,3000,400

0.50 0 0

then worked on a section at a time, not necessar

ily in order. The Numbers section started with

line 1000, Alphabet with line 2000, Press a Key

with line 3000, the quiz with line 4000, and 5000

was END.

As I realized I needed subroutines, I num

bered them 400, 600, and 700, making sure I

didn't get to line 1000. On the TI it doesn't really

matter where you put the subroutines; you can

put them all at the end if you prefer. Anyway,

after everything was running properly and each

section was tested, I used the RES command to

get all the line numbers to look nice. Each pro

grammer has his or her own way of planning,

and there's really no right way or wrong way. I

say if it works, you're successful.

If you wish to save typing effort, you may

obtain a copy of Morse Code by sending $3, a

blank cassette or disk, and a stamped, self-

addressed mailer to:

C. Regena

P.O. Box 1502

Cedar City, UT 84720

Be sure to specify the title and that you need the

TI version.

Morse Code

100 CALL CLEAR

110 PRINT TAB(7) :'■.*****»********"

120 PRINT TAB<7);"« MORSE CODE *"

130 PRINT TAB<7> ;■'******♦*******"

140 CALL CHAR(37,"3

)

150 CALL CHAR(38,"00FFFFFFFFFFFF

160 DIM M*<35>,N(35)

170 FOR A=0 TO 35

180 READ M*(A)

190 NEXT A

200 DATA 3<S<S<&S<. V.&&&&, X7.&&&, 7.7.7.S<?(

7.7.tt

2 10 DATA '/.'/. 7.7. 7., 8< 7.7. 7.7.. & & 7.7.7. , 8< S< & 7. 7.

C"

)

7.7.

220 DATA 7.8<, &7.V.7., &7.&7., ItXX, 7. , 7.7.1,7.

7.

230 DATA 7.7.7-7., 7.7.. %&&&, &£&, 7.U7.7., &

7.

240 DATA S<S<3< , 7.S<?<7., ttU7.it . V.&7. . 7.7.7., &

250 DATA 7.7.7.& - 5tSc&. &7.7.«( , &5£8tSc, &

7.7.



260 PRINT "CHOOSE

270 PRINT :TAB(5)

280 PRINT :TAB <5)

290 PRINT :TAB <5)

300 PRINT :TAB <5)

310 PRINT : TAB (5)

320

330

34 0

350

360

370

380

390

400

410

420

430

440

450

460

4 70

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

750

760

770

780

790

800

B10

820

"1 NUMBERS"

"2 ALPHABET"

"3 PRESS A KEY

"4 QUIZ"

"5 END PROGRAM

CALL KEY(0,K.S)

IF (K<49)+(K>53)THEN 32 0

CALL CLEAR

ON K-4 8 GOTO 560,680,800,970, 1

00

FOR J=l TO LEN(M«(I))

A4=SEG*(M*(I),J,1>

IF a$= ■■-/_■• THEN 420

CALL SOUND<300,131.0)

PRINT ■■&?<?< " ;

GOTO 440

CALL SOUND(60.131,0)

PRINT "•/. " ;

CALL SOUND(1,9999,30)

NEXT J

PRINT ::

RETURN

FOR D=l TO 200

NEXT D

RETURN

PRINT :"PRESS <ENTER>":

CALL KEY(0.K.S)

IF KO13 THEN 520

CALL CLEAR

RETURN

PRINT TAB(7)?"**

FOR 1=0 TO 9

PRINT TAB(4);I:"

GOSUB 360

GOSUB 480

CALL KEY(0,K,S)

IF KOI3 THEN 650

CALL CLEAR

GOTO 260

NEXT I

GOSUB 510

NUMBERS **"

GOTO

PRINT

■60

TAB <6> ; ** ALPHABET * *" : :

FOR 1-10 TO 35

PRINT TAB (4) ;CHR*(55+1 ) ; " ";

GOSUB 360

GOSUB 480

CALL KEY(0,K,S)

IF K<>13 THEN 770

CALL CLEAR

GOTO 260

NEXT I

GOSUB 510

GOTO 260

PRINT "PRESS A LETTER OR A NUMB

ER. "

PRINT :"ITS CODE WILL BE GIVEN.

PRINT :"TO GET BACK TO THE MAIN

830 PRINT :"MENU SCREEN. PRESS <ENT

840 CALL KEY(0,K,S)

850 IF KO13 THEN 880

860 CALL CLEAR

870 GOTO 260

880 IF K<48 THEN 840

890

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

1030

104 0

105 0

1060

1070

1080

1090

1 100

1110

1 120

1 130

1 140

1 150

1 160

1 170

1 1B0

1 190

1200

1210

1220

1230

1240

1250

1260

1270

1 2 80

1290

1300

1310

1320

1330

1340

1350

1360

1370

1 380

1390

1400

14 10

1420

1430

1440

1450

1460

1470

1480

14 90

IF K>57 THEN 920

I=K-4S

GOTO 940

IF (K<65)+(K>90)THEN 840

I=K—55

PRINT CHR*(K);" ";

GOSUB 360

GOTO 840

PRINT "** MORSE CODE QUIZ **"

PRINT : : "YOU WILL HEAR AND SEE

A"

PRINT :"MORSE CODE FOR DNE OF T

HE"

PRINT :"LETTERS OR NUMBERS."

PRINT :"TYPE THE TRANSLATION."

PRINT :"PRESS <ENTER> TO END T

HE"

PRINT :"QUIZ AND RETURN TO THE

PRINT :"MAIN MENU SCREEN."

FOR 1=0 TO 35

N(I)-1

NEXT I

PRINT ::"PRESS (ENTER) TO STAR

T . " : : :

CALL KEY <0.K, S)

IF S<1 THEN 1100

RANDOMIZE

FOR Z=0 TO 35

I = INT < 36*RND)

IF N(I)=0 THEN 1140

IF I>9 THEN 1190

L=I+48

GOTO 1200

L=I+55

GOSUB 360

CALL

IF K :.

CALL

GOTO

IF K <

IF K <

IF (K

CALL

IF K =

CALL

CALL

BOSUB

GOTO

CALL

CALL

CALL

CALL

CALL

N < I ) =

NEXT

PRINT

D"

PRINT

KEY (0,K,S)

>13 THEN 1260

CLEAR

260

48 THEN 1220

58 THEN 1290

<65)+(K>90)THEN 1220

HCHAR(22.28.K)

L THEN 1350

SOUND(80,330,2)

SOUND(80,262,2)

480

12 00

SOUND(100.262,2)

SOUND(100,330,2)

SOUND(100,392,2)

SOUND(200,524,2>

SOUND(I,9999,30)

0

Z

: : : "OUT OF 36 NUMBERS AN

"LETTERS, YOUR NUMBER OF

PRINT "GUESSES

FOR 1=1 TO 25

CALL S0UND1-99

0, 2)

NEXT I

GOSUB 510

GOTO 260

END

WAS";G:

INT(400*RND)+50
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64 EXPLORER

Larry Isaacs

This month let's discuss a few more things

concerning the line-drawing and character-

drawing routines presented in the last couple of

columns. Some of you may have noted that the

character-drawing routines did not support the

multicolor mode. This could be done with some

additional time and effort. However, because of

the increased complexities of handling multicolor

mode, there probably won't be room for the

routines in the $C000 to $C7FF region of RAM

where the other routines were located.

Multiuse Vector Bytes

There were some other things which were not

implemented as well. First, vector byte strings

were provided only for the uppercase character

set. The remaining characters weren't im

plemented due to the space they would require.

You could implement the remaining characters

yourself, or even create an entire character set of

your own design. Also, you are not restricted to

drawing characters. The vector byte strings could

be used to draw almost any design.

If you have studied the machine language

listing for the character-drawing routines, you

may have noticed there was some provision

made for additional special function vector bytes.

One I had in mind, but didn't get around to im

plementing, was a "clear character cell" special

function code. This would clear a character cell

of a specified size. The function would be useful

if you wanted to draw characters on top of some

other design. Another useful function would be

contour fill function—that is, fill the area inside a

boundary. With this, large solid characters could

be made much more easily. Unfortunately, I

doubt there is enough room in the code to have

such a routine. Perhaps we can discuss contour

filling in a future article.

As you might guess, there are lots of other

things which could be implemented. Unfortu

nately, there isn't enough room to implement

them all. This is where the machine language

source code listing should come in handy. You

can combine routines from various sources to

construct the set of routines you require.
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Easy To Understand
I hope the comments provided in the source code

are sufficient to make most of the routines

understandable. The thoroughness of the com

ments is not consistent throughout the source

code. The variation is largely due to an effort to

keep the source code from growing too large.

Having good comments in a program can be

extremely useful. Unfortunately, there are a

couple of factors which tend to discourage

commenting. The first factor is that it makes the

source code longer. With the speed of the 1541

disk drive, the extra size can noticeably affect the

length of time it takes to edit or assemble the

source file. The second factor is that it takes extra

time to write the comments. Usually, writing the

comments will be less interesting than writing

the program.

However, if the machine language you plan

to write will be of some importance, I highly

recommend thoroughly commenting the program.

You can use comments to understand how the

program was intended to work after you've

forgotten. You'd be surprised how fast you can

forget.

Comment Fields

There are two basic places to put your com

ments. One is to the side of the machine lan

guage instructions, on the same line as the

instructions. The other is between routines,

where the comments would document the rou

tine which follows. It is here that the extra effort

commenting pays off the best. Ideally, the com

ments should include a description of what the

routine is supposed to do, plus the entry and exit

conditions that apply. This would allow you to

use the routine, once it is written, without having

to study the routine itself to determine what it

does. In the long run, such comments can ac

tually save a lot of time. Especially if someone

else has to make use of your source code. In the

source code I've provided so far, most of the time

I've included the entry and exit conditions, but

have omitted the description to conserve space.



Program 2 and Program 3 which follow are

continuations of last month's column on drawing

characters to the bitmap. They facilitate the

drawing of letters to a hi-res screen.

Refer to the "Automatic Proofreader" article before typing

these programs in.

Program 2:
Data For Character Routines

1 READ LN,SA,EA:LN=LN+30 :rem 146

10 FOR 1=0 TO EA-SA :rem 232

20 READ BY:POKE SA+I,BY:SUM=SUM+BY

:rem 120

30 IF INT( (I+l)/8)*8o(I+l) THEN 60

:rem 242

40 READ CS:IF CS<>SUM THEN 90 :rem 124

50 SUM=0:LN=LN+10 :rem 254

60 NEXT :rem 165

70 IP INT(I/8)*8<>I THEN READ CS:IF CS<>S

UM THEN 90 irem 78

80 PRINT "SUCCESSFUL LOAD":END :rem 106

90 PRINT "ERROR IN LINE";LN:END :rem 105

500 DATA 500 :rem 68

510 DATA 50176 :rem 179

520 DATA 51090 :rem 176

530 DATA 76,220,197,76,230,197,76,99,1171

:rem 0

540 DATA 199,76,109,199,76,138,199,76,107

2 :rem 67

550 DATA 24,196,76,24,196,76,24,196,812

:rem 155

560 DATA 96,0,208,0,0,0,0,0,304 :rem 213

570 DATA 0,0,0,0,0,0,0,0,0 :rem 198

580 DATA 0,0,0,0,0,0,0,0,0 :rem 199

590 DATA 0,0,0,0,0,0,0,32,32 :rem 50

600 DATA 253,174,32,138,173,32,247,133,12

32 irem 72

610 DATA 165,101,164,100,96,32,253,174,10

85 :rem 67

620 DATA 32,158,173,36,13,48,3,76,539

:rem 42

630 DATA 240,192,160,0,177,100,141,30,104

0 :rem 250

640 DATA 196,200,177,100,133,20,200,177,1

203 :rem 102

650 DATA 100,133,21,76,163,182,72,162,909

:rem 230

660 DATA 0,201,32,144,5,233,32,232,879

:rem 72

670 DATA 208,247,104,24,125,121,196,170,1

195 irem 125

680 DATA 96,128,0,192,224,192,192,128,115

2 :rem 34

690 DATA 128,133,253,173,14,220,41,254,12

16 :rem 67

700 DATA 141,14,220,165,1,41,251,133,966

srem 166

710 DATA 1,169,0,6,253,42,6,253,730

:rem 179

720 DATA 42,6,253,42,133,254,24,173,927

:rem 132

730 DATA 25,196,101,253,133,253,173,26,11

60 :rem 67

740 DATA 196,101,254,133,254,162,0,160,12

60 :rem 61

750 DATA 7,177,253,153,32,196,138,153,110

9 :rem 36

760 DATA 41,196,136,16,244,165,1,9,808

;rem 93

770 DATA 4,133,1,173,14,220,9,1,555

xrem 177

780 DATA 141,14,220,96,160,7,162,7,807

:rem 84

790 DATA 30,41,196,106,202,16,249,153,993

:rem 241

800 DATA 32,196,136,16,241,96,169,7,893

:rem 153

810 DATA 133,251,162,0,160,7,30,41,784

:rem 68

820 DATA 196,106,136,16,249,164,251,153,1

271 :rem 130

830 DATA 32,196,232,198,251,16,237,96,125

8 srem 45

840 DATA 160,7,162,7,94,41,196,42,709

:rem 44

850 DATA 202,16,249,153,32,196,136,16,100

0 :rem 17

860 DATA 241,96,172,29,196,208,1,96,1039

:rem 202

870 DATA 162,7,189,32,196,157,41,196,980

:rem 211

880 DATA 202,16,247,136,208,3,76,204,1092

:rem 232

890 DATA 196,136,208,3,76,222,196,76,1113

:rem 248

900 DATA 248,196,160,8,169,0,153,41,975

:rem 147

910 DATA 196,136,16,250,169,255,141,40,12

03 :rem 72

920 DATA 196,138,240,15,168,162,8,94,1021

srem 238

930 DATA 32,196,126,41,196,202,16,247,105

6 :rem 29

940 DATA 136,208,242,96,32,97,192,173,117

6 :rem 45

950 DATA 32,192,41,7,133,253,162,0,820

:rem 73

960 DATA 160,0,177,251,45,49,196,29,907

:rem 152

970 DATA 32,196,145,251,160,8,177,251,122

0 :rem 28

980 DATA 45,40,196,29,41,196,145,251,943

:rem 202

990 DATA 232,224,8,240,31,198,253,48,1234

:rem 239

1000 DATA 8,230,251,208,219,230,252,208,1

606 :rem 107

1010 DATA 215,169,7,133,253,24,165,251,12

17 :rem 65

1020 DATA 105,57,133,251,165,252,105,1,10

69 :rem 58

1030 DATA 133,252,208,196,76,114,192,140,

1311 :rem 162

1040 DATA 31,196,32,102,196,32,129,196,91

4 :rem 26

1050 DATA 32,10,197,32,171,193,32,42,709

:rem 173

1060 DATA 197,32,76,197,24,169,8,160,863

srem 203

1070 DATA 0,174,29,196,240,12,202,240,109

3 :rem 9

1080 DATA 25,169,248,160,255,202,240,2,13

01 irem 60

1090 DATA 208,16,109,30,192,141,30,192,91

8 :rem 21

1100 DATA 152,109,31,192,141,31,192,76,92

4 :rem 16
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1110 DATA 216,197,109,32,192,141,32,192,1

111 :rem 109

1120 DATA 172,31,196,96,32,55,196,141,919

i rent 243

1130 DATA 25,196,140,26,196,96,32,69,780

:rem 197

1140 DATA 196,36,13,48,3,76,151,197,720

:rem 138

1150 DATA 173,30,196,240,13,160,0,177,989

:rem 233

1160 DATA 20,32,151,197,200,204,30,196,10

30 :rem 48

1170 DATA 144,245,96,41,127,10,168,173,10

04 :rem 69

1180 DATA 27,196,133-,251,173,28,196,133,1

137 :rem 132

1190 DATA 252,177,251,141,50,196,200,177,

1444 :rem 174

1200 DATA 251,141,51,196,96,173,50,196,11

54 :rem 75

1210 DATA 133,251,173,51,196,133,252,160,

1349 :rem 166

1220 DATA 0,177,251,72,238,50,196,208,119

2 :rera 24

1230 DATA 3,238,51,196,104,201,143,240,11

76 :rem 59

1240 DATA 1,24,96,72,41,15,201,8,458

:rem 231

1250 DATA 144,2,9,240,141,54,196,169,955

:rem 190

1260 DATA 0,141,53,196,104,74,74,74,716

:rem 133

1270 DATA 74,201,8,144,7,9,240,162,845

:rem 83

1280 DATA 255,142,53,196,141,52,196,96,11

31 :rem 82

1290 DATA 56,169,0,237,52,196,141,52,903

:rem 189

1300 DATA 196,169,0,237,53,196,141,53,104

5 :rem 26

1310 DATA 196,96,56,169,0,237,54,196,1004

irem 243

1320 DATA 141,54,196,96,169,0,141,53,850

:rem 185

1330 DATA 196,173,52,196,174,54,196,141,1

182 :rem 138

1340 DATA 54,196,142,52,196,16,5,169,830

:rem 192

1350 DATA 255,141,53,196,96,174,29,196,11

40 :rem 89

1360 DATA 208,1,96,202,208,6,32,124,877

:rem 132

1370 DATA 198,76,96,198,202,208,6,32,1016

:rem 246

1380 DATA 96,198,76,114,198,32,124,198,10

36 :rem 100

1390 DATA 76,114,198,32,149,198,24,173,96

4 :rem 53

1400 DATA 32,192,109,54,196,141,36,192,95

2 :rem 30

1410 DATA 24,173,30,192,109,52,196,141,91

7 :rem 24

1420 DATA 34,192,173,31,192,109,53,196,98

0 :rem 34

1430 DATA 141,35,192,96,169,0,141,53,827

:rem 186

1440 DATA 196,32,29,198,141,52,196,201,10

45 :rem 79

1450 DATA 0,16,5,169,255,141,53,196,835

:rem 138

32,29,198,141,54,196,76,179,905

:rem 2

198,140,31,196,32,3,198,32,830

:rem 187

29,198,176,99,32,59,198,201,992

:rem 16

248,240,9,32,179,198,32,195,113

:rem 41

194,76,247,198,174,54,196,208,1

:rem 152

15,32,29,198,32,59,198,32,595

:rem 150

179,198,32,159,193,76,247,198,1

:rem 159

202,208,9,32,212,198,32,195,108

:rem 27

194,76,247,198,202,208,9,32,116

:rem 40

212,198,32,159,193,76,247,198,1

:rem 147

202,208,6,32,24,196,76,247,991

;rem 194

198,202,208,6,32,24,196,76,942

:rem 196

247,198,202,208,6,32,24,196,111

:rem 28

76,247,198,202,208,6,32,24,993

:rem 201

196,76,247,198,76,247,198,172,1

:rem 153

31,196,96,32,55,196,141,27,774

:rem 197

196,140,28,196,96,32,69,196,953

: rem 6

36,13,48,3,76,241,198,173,788

:rem 152

30,196,240,13,160,0,177,20,836

irem 171

32,241,198,200,204,30,196,144,1

:rem 116

245,96,32,234,192,41,3,141,984

:rem 190

29,196,96,321 :rem 124

Program 3:
Illustration Of Character Routines

10 REM DRAW CHARACTERS IN BIT-MAP:rem 212

20 POKE 56,156:CLR :rem 223

30 CT=PEEK(56)*256+PEEK(55):REM CHAR DATA

PTR :rem 54

40 J1=49152:REM DRAWING JUMP TABLE

:rem 239

50 J2=50176:REM CHAR. JUMP TABLE :rem 47

60 GOTO 1000 :rem 96

1460

1470

1480

1490

1500

1510

1520

1530

1540

1550

1560

1570

1580

1590

1600

1610

1620

1630

1640

1650

1660

1670

DATA

DATA

DATA

DATA

3

DATA

347

DATA

DATA

282

DATA

8

DATA

6

DATA

315

DATA

DATA

DATA

3

DATA

DATA

410

DATA

DATA

DATA

DATA

DATA

245

DATA

DATA

1000 REM MAIN ROUTINE

1010 GOSUB 10000:SYS J2+6,CT

1020 SYS J1:SYS J1+6,0:SYS Jl+9,6

1030 SYS J1+12,10,180:REM MOVE

1040 SYS J2+3,"EXAMPLE USE OF PUT

1050 SYS J2+3,"CHARACTER ROUTINE.

1060 SYS J1+12,10,160:REM MOVE

1070 FOR CH=32 TO 63

1080 SYS J2+3,CH:NEXT

1090 SYS Jl+12,257,140

rem 240

:rem 12

14

rem 185

rem 115

rem 149

rem 240

rem 116

rem 232

rem 210

:rem 93
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1100

1110

1120

1130

2000

2010

2020

2030

2040

2050

2060

2070

2080

2090

2100

9000

9010

9020

10000

10010

10020

10030

10040

10050

10060

10100

10110

SYS J2+12,2:REM ROTATE 180 DEC

:rera 173

FOR CH=64 TO 95 :rem 237

SYS J2+3,CH:NEXT :rem 205

SYS J2+12,0:REM NO ROTATION :rem 85

SYS Jl+12,10,80:REM MOVE :rem 64

SYS J2+9,"EXAMPLE USE OF DRAW "

:rem 206

SYS J2+9,"CHARACTER ROUTINE":rem 198

SYS Jl+12,10,60:REM MOVE :rem 65

FOR CH=64 TO 90 :rem 235

SYS J2+9,CH:NEXT :rem 214

SYS Jl+12,217,40:REM MOVE irem 123

SYS J2+12,2:REM ROTATE 180 DEG.

:rem 180

FOR CH=90 TO 64 STEP -1 :rem 137

SYS J2+9,CH:NEXT :rem 218

SYS J2+12,0:REM NO ROTATION :rem 83

GET Z$:IF Z$="" THEN 9000 :rem 231

SYS Jl+3 :rem 162

END :rem 162

REM LOAD CHAR. VB DATA :rem 243

C=0:PT=CT+256:REM INIT POINTER

:rem 143

READ CH:IF CH<0 THEN RETURN

HB=INT(PT/256):LB=PT-HB*256

rem 105

rem 142

POKE CT+CH*2,LB:POKE CT+CH*2+1,HB

rem 171

GOSUB 10100:REM LOAD VB DATA:rem 88

GOTO 10020 :xem 35

REM LOAD CHAR. DATA AT PT :rem 149

READ VB :rem 167

J1/IADREVA64
Your personal professional address-file-system. Up to 620

addresses per disc in direct access. Including 5 extra lines for

individual text/record. Totally menue-drive

Powerful editing and back-up facilities.

Several hardcopy features.

— PLACE YOUR CHECK OR MONEY ORDER NOW!

Here comes the new generation of SM's

program series for the 64.

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915

Here comes the new generation of SM's

program series for the 64.

'S/UKIT64
The famous programming tool with powerful basic extentions

like merge, find, renumber, dump, trace, enhanced

floppy-monitor (disc-doctor) and high efficient machine-language-

monitor with built-in assembler, diassembler, trace and lots

of more helpful features-really a golden tooll

PLACE YOUR CHECK OR MONEY ORDER NOW!

SM SOFTWARE INC. 252 Bethlehem Pike Colmar. PA 18915

10120 IF C>0 THEN C=C-1:GOTO 10180

:rem 241

10130 IF ABS(VB)>7 THEN 10160 :rem 223

10140 READ DY:VB=(VB*16+(DYAND15))

:rem 138

10150 GOTO 10180 :rem 42

10160 IF VB=143 THEN 10190 :rem 30

10170 IF VBO128 THEN C=2 :rem 22

10180 POKE PT,VBAND255:PT=PT+1:GOTO 10110

:rem 129

10190 POKE PT/VBAND255:PT=PT+1:RETURN

:rem 54

11100 REM ADD CHARACTER DATA FROM PROGRAM

1 IN LAST MONTH'S ISSUE :rem 24

©

To receive additional

information from advertisers

in this issue, use the handy

reader service cards in the

back of the magazine.
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SYSound
Mike Steed

The Commodore 64 has an amazing sound chip, and

anyone who has heard it knows this. However, any

one who has tried to program it may have been sur

prised or discouraged, because everything had to be

done with POKEs. That isr until now. "SYSound"

will make creating sounds much easier, using abso

lutely no POKEs at all. Also included is an example

program to show how easy programming 64 music

can be.

Type in Program 1 and be sure to save a copy

before running it. Program 1 loads in SYSound,

which is a machine language program, and one

typing mistake can crash SYSound when you use

it. You may wish to save a copy of just the ma

chine language once it's loaded, if you have a

machine language monitor. Program 1 will specify

the start and end addresses.

To use SYSound, all you need to do is type

SYS 49152 followed by any of several possible

parameters, each separated by a comma. The

The ADSR Envelope

Attack

/

Decajj Sustain

i

\!

Release

Time

number 49152 could (and probably should) be

put into a variable, such as S or SOUND.

A list of possible parameters for the SYS

statement and their meanings follows:

• V*, where x is the voice number used for

the note (one, two, or three). More than one

voice may be used at the same time.

• A.r, where .t is the attack rate of the note.

This is the time it takes the sound to reach its

highest volume. The value of x must be between

0 and 15; the larger the number, the more time it

takes. (See the figure for a further description of

attack, decay, sustain, and release.)

• Dx, where x is the decay rate of the note

(0-15). This is the time it takes the sound to

soften to the sustain volume.

• Sx, where x is the sustain level of the note

(0-15). The sound remains at this volume until

the release starts.

• Rx, where x is the release rate of the note

(0-15). The release rate is the time it takes the

sound to drop from the sustain volume to silence.

• Wy[x], where y is a letter representing the

waveform used for the sound. This can be N

(noise), S (sawtooth), T (triangle), or P (pulse). If

the pulse waveform is chosen, then a pulse rate .r

(0-4095) must be entered after the waveform let

ter, such as WP2048 for a square wave.

• Fx, where x is the frequency of the note

(0-65535). Higher frequencies will produce

higher notes.

• Lx, where x is the volume (loudness) of the

note (0-15). Note that this is the overall volume,

so all the voices will be affected by this setting.

• C clears the sound chip. This is equivalent

to the following in BASIC:

10 S = 54272:FOR 1 = 0 TO 24:POKE S + I,0:NEXT

Once a parameter has been entered, it need
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not be entered the next time the routine is used.

For example, if all your sound effects are going

to be done with voice 1, at volume 15, with the

sawtooth waveform, attack 0, decay 9, and sus

tain and release 0, you could set all these at the

beginning of your program:

10 S=49152:SYS S,C,V1,L15,WS,D9

(All parameters default to zero initially, so A, 5,

and R needn't be entered.) Then all that would

need to be done to play a note would bo:

20 SYS S,F5000

(Any valid numeric expression may be used after

the parameter letter.) Also, if a parameter is en

tered more than once, only the last case will be

considered. For example, SYS S,WS,WT,A0,A6 is

effectively the same as SYS S,WT,A6.

Program 2 provides an example of SYSound

in action, and shows how much simpler music

programming can be accomplished.

If you would rather not type all those DATA

statements, I will send you a copy of the pro

gram. Send a stamped, self-addressed mailer, a

blank tape or disk (1540/1541), and $3 to:

Mike Steed

712 W. 1280 S.

Pwvo, UT 84601

Program 1: SYSound

Refer to the "Automatic Proofreader" article before typing this

program in.

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

32,121,0,208,3,76

241,192,201,44,240,3

76,67,193,32,115,0

162,8,221,76,193,240

6,202,16,248,76,67

193,138,10,170,189,85

193,133,251,189,86,193

133,252,32,50,192,76

0,192,108,251,0,32

55,193,201,1,144,4

201,4,144,3,76,72

193,202,142,114,193,96

32,55,193,10,10,10

10,141,123,193,173,120

193,41,15,13,123,193

141,120,193,96,32,55

193,141,123,193,17 3,120

193,41,240,13,123.193

141,120,193,96,32,55

193,10,10,10,10,141

123,193,173,121,193,41

15,13,123,193,141,121

193,96,32,55,193,141

123,193,173,121,193,41

240,13,123,193,141,121

193,96,32,115,0,162

3,221,103,193,240,6

202,16,248,76,67,193

224,1,240,6,32,115

0,76,196,192,32,44

193,192,16,144,3,76

:rem 234

:rem 127

:rem 44

:rem 144

:rem 52

:rem 205

: rem 6

:rem 145

:rem 33

:rem 40

rem 241

rem 243

:rem 25

rem 227

rem 139

rem 145

:rem 34

rem 190

rem 148

:rem 72

rem 237

rem 177

rem 153

rem 240

rem 228

:rem 95

:rem 84

:rem 160

:rem 34

:rem 56

:rem 99

410 DATA 72,193,142,117,193,140 :rem 243

420 DATA 118,193,162,1,189,107 :rem 199

430 DATA 193,141,119,193,96,32 :rem 204

440 DATA 44,193,142,115,193,140 :rem 243

450 DATA 116,193,96,32,55,193 :rem 159

460 DATA 141,122,193,96,169,0 :rem 151

470 DATA 162,24,157,0,212,202 :rem 134

480 DATA 16,250,169,0,141,115 :rem 141

490 DATA 193,141,116,193,76,115 :rem 255

500 DATA 0,173,115,193,208,5 :rem 89

510 DATA 173,116,193,240,37,174 :rem 248

520 DATA 114,193,189,111,193,133 :rem 41

530 DATA 251,169,212,133,252,160 :rem 34

540 DATA 6,185,115,193,145,251 :rem 201

550 DATA 136,16,248,160,4,173 :rem 149

560 DATA 119,193,9,1,145,251 :rem 101

570 DATA 173,122,193,141,24,212 :rem 240

580 DATA 96,165,122,208,2,198 :rem 161

590 DATA 123,198,122,76,121,0 :rem 146

600 DATA 32,166,173,32,247,183 :rem 199

610 DATA 166,20,164,21,96,32 :rem 94

620 DATA 44,193,152,208,11,224 :rem 191

630 DATA 16,176,7,138,96,162 :rem 111

640 DATA 11,76,58,164,162,14 :rem 101

650 DATA 208,249,86,65,68,83 :rem 124

660 DATA 82,87,70,76,67,53 :rem 20

670 DATA 192,72,192,94,192,112 :rem 209

680 DATA 192,134,192,152,192,203 :rem 45

690 DATA 192,213,192,220,192,78 :rem 2

700 DATA 80,83,84,128,64,32 :rem 54

710 DATA 16,0,7,14,0,0 :rem 33

720 DATA 0,0,0,0,0,0 :rem 175

7 30 DATA 0,0 :rem 64

740 FORI=4915 2TO49531:READJ:POKEI,J:K=K+J

:NEXT :rem 121

750 IFK<>44621THENPRINT"ERROR IN DATA STA

TEMENTS":STOP :rem 180

760 PRINT"{CLRj{3 DOWN}SYS SOUND[DOWN}

{9 LEFT}£9 T3":Q$=CHR$(34) irem 178

770 PRINT"TO SAVE IN MONITOR:":PRINT"

{DOWN}.S "Q$"SYS SOUND"Q$",01,C000,C1
7C :rem 85

780 PRINTSPC(15)"11":PRINTSPC(15)"{DOWN}0

1 FOR TAPE,":PRINTSPC(15)"08 FOR DISK

:rem 32

Program 2: Sample Program Using SYSound

Refer to the "Automatic Proofreader" article before typing this

program in.

120 S=49152:SYS S,C,L15:T=TIME :rem 251

130 READ D:IF D=0 THEN SYS S,C:END

:rem 111

140 READ Fl,F2,F3 :rem 113

150 SYS S,V1,F(F1),WT,A0,D9,S0, R0:rem 79

160 SYS S,V2,F(F2),WS,A2,D4,S2, R2irem 82

170 SYS S,V3,F(F3),WT,A1,D2,S10,R10

:rem 177

180 T=T+10*D :rem 120

190 IF T>TIME GOTO 190 :rem 189

200 GOTO 130 :rem 95

300 DATA 1,13153,0,0 :rem 191

310 DATA 1,11060,0,0 :rem 187

320 DATA 2,8779,5530,2195 :rem 226

330 DATA 2,8779,6577,0 :rem 78

340 DATA 1,8779,4389,1644 :rem 236

350 DATA 1,9854,0,0 :rem 161

360 DATA 1,11060,6577,0 :rem 105

370 DATA 1,11718,0,0 :rem 203

400 DATA 2,13153,5530,2195 :rem 255

410 DATA 2,13153,6577,0 :rem 107
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420

430

440

450

460

470

480

500

510

520

530

540

550

560

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

2,13153,4389,2463

2,11060,6577,2765

2,14764,5859,2930

2,14764,8779,0 :

2,14764,7382,2195

1,0,8779,0 i

1,13153,0,0 :

2,14764,5859,2930

1,0,8779,0 :

1,13153,0,0 s

1,14764,7382,2765

1,16572,0,0 :

1,17557,8779,2463

1,19708,0,0 :

2,22121,5530,2195 :

2,0,6577,0 :

2,0,4389,1644

1,17557,6577,0 :

1,13153,0,0 :

2,17557,5530,2195

2,0,6577,0 :

2,0,4389,2071

1,13153,6577,1845

1,11060,0,0 :

2,13153,5859,1644

2,0,6577,0 ;

2,0,4927,2463

1,9854,6577,0

1,11108,0,0 t

2,8779,5530,2195 :

2,0,6577,1644

2,0,5530,1097

2,0,0,0 :

irem 10

:rem 12

:rem 23

rem 126

:rem 21

rem 169

rem 200

:rem 20

rem 164

rem 195

:rem 21

rem 205

:rem 32

rem 211

rem 2 52

rem 162

:rem 63

rem 122

rem 198

irem 18

rem 165

:rem 63

:rem 21

rem 198

:rem 14

rem 161

jrem 62

:rem 76

rem 197

rem 233

:rem 69

:rem 60

rem 255

0 :rem 234 ((

COMMODORE 64
HACKERS ONLY
*BOOKWARE FROM ABACUS*

THE

ANATOMY

OF A 1541

DISK DRIVE

I
MACHINE

LANQUAGE

FOR THE

COMMODORE

THE

ANATOMY

OF A

COMMODORE

i Unravel IMe mysteries of The

misunderstood floppy disk

300+ pages of rn-deptfi intof-

maliori. Sequential, relative

random fires. Many useful

utilities. 1541 ROM listing

fully commented. $19.95

■ •• A machine language

reference guide specifically to

the Commodore H All in

structions fully explained.

With these comDlete program

listings for an ASSEMBLER,,

DISASSEMBLER & 6510 sim

ulalor 200+ pages $19.95

300+ page detailed guide to

the internals of your favorite

computer Covers graphics,

synthesizer, kernal, BASIC.

Includes full commented

ROM listings S19.95

OTHER TITLES COMING SOON!

ASK FOR FREE CATALOG
FOR QUICK SERVICE

PHONE 616-241-5510

Abacus Software
P.O. Box 7211 Grand Rapids, Ml 49510 Acid S2.00

postage and handling. Foreign add $4.00. Michigan

residence add 4%. MC VISA. AMBC accepted.

Musical Tl Keyboard
Randal J. Reifsmder

The Tl music chip has long been regarded as an ex

cellent sound chip, but few programs have yet dem

onstrated its capabilities. "Musical Tl Keyboard"

changes all that by turning your TVs keys into

simulated piano keys.

In the book Beginner's BASIC that comes with the

TI-99/4A computer, there is a short demonstra

tion program illustrating how you can use the

computer's keyboard to make musical tones,

When you run this program and press the A key,

the musical tone A will sound. The tone will

continue as long as you hold down the key, with

a slight gap of silence between repetitions of the

tone. This sounds like a musical machine gun. It

is an interesting program, but very limited. Since

it uses only seven letters of the alphabet to

represent musical notes, you could play only

seven notes on the computer in this fashion (A
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through G, with no sharps or flats).

Also, if you play the piano and are familiar

with its keyboard arrangement, you'll find that

looking for letters feels unnatural and difficult.

Hence, "Musical Tl Keyboard," which makes the

computer's keyboard more closely resemble that

of a piano.

This program first READs frequency values

from DATA statements into an array, then

mathematically converts the ASCII code returned

by the CALL KEY statement, and uses that value

in the CALL SOUND statement to locate the

corresponding frequency value within the array.

The figure shows the arrangement of the key

board. Since not all the keys are used, the pro

gram includes a check to silence any unwanted

keys. ASCII code numbers of silenced keys

which fall within the array are assigned a DATA

value of 1 as a filler. This allows the array to be

easily filled and insures that the ASCII code for a

given key corresponds to the proper frequency.



C# D# $
4

G# A#
8

MIDDLE

c B

SHIFT B B

ENTER

SHIFT

ALPHA

LOCK
CTRL SPACEBAR FCTN

Program Variations

One variation of this program you may want to

try would be:

90 CALL SOUND (100/NOTE(Q),1,1-26*NOTE(Q),5,

1.5*NOTE(Q),5)

This would produce a major chord for each key

pressed. To create minor chords, try:

90 CALL SOUND (100, NOTE(Q),1,1.19*NOTE(Q),5,

1.5*NOTE(Q),5)

If you change the duration from 100 to —150,

the computer will play continuous tones. A value

for a noise ( — 1 through —8) could be added to

the CALL SOUND statement for an interesting

effect. The space bar could be assigned a noise

value for use as percussion. Since this program

requires that the ALPHA LOCK be on, additional

tones or noises could be assigned to what would

be the lowercase letters.

Even though we do have a piano, our four-

year-old daughter would rather play the com

puter. However, you can take the program

further. You could include a routine within the

program to print out the duration, frequency, and

sequence of the notes you play on the computer's

keyboard. This could be extremely helpful when

tackling the laborious task of transposing sheet

music so that it can be played by the computer.

You could also try creating a routine that would

play back any song played on the computer.

To make playing your computer/piano key

board easier, you might want to buy two dif

ferent colors of small gummed labels, like those

sold in office supply stores. These may be placed

on the computer keys to distinguish the white

keys from the black keys. Novice musicians may

also wish to write the name of the note on the

label as an aid to playing. These labels can be

easily removed when you are ready to let the

computer go back to its regular keyboard

functions.

Musical Tl Keyboard

10 CALL CLEAR

2 0 DIM NO T E C 4 7)

30 FOR C=l TO 47

40 READ NOTE CO

5 (if NEXT C

60 CALL KEY ( 0,N.S)

7 0 IF (N'44)+(N=45)+CN=49

N = 56) +( CN>57)* <N<66) ) +

72) + (N>90)THEN 60

(N=52)+

1 = 68) + <N:

30

90

100

1 10

CALL SOUND(100,NOTE<Q),1)

SOTO 60

DATA 220,1,247,698,622,1,277,31

1, 1, 370,415, 466, 1,554, 1,1, 1,1,1

, 1. 1, 1, 165, 131, 1.330, 139, 156, 1

DATA 523,135,208,23 3.196,175,58

7,659,262,349,117,392,494,147,2

9 4,123,444,110 ©

To receive additional

information from advertisers

in this issue, use the handy

reader service cards in the

back of the magazine.
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CAPUTE!
Modificotions Or Corrections To Previous Articles

64 Jackpot

The 64 version of this game from the August

issue (Program 3, p. 89) requires the following

two lines, which were accidentally omitted from

the original listing:

5 PRINT"tCLR}";:P0KE51,0:POKE55,0:POKE52,
48:P0KE56/48:CLR:GOSUB 60 :rem 61

10 TT=50:S=5427 2:FORL=STOS+24:POKEL,0:NEX

T :rem 135

IBM PC/PCjr Blueberries
The IBM version (Program 3, p. 88) of this game

in the July issue should work as published, but

reader Michael Saletnik points out that the pro

grammer used the VARPTR statement incorrectly

in line 5000. VARPTR returns the starting ad

dress for the descriptor of the specified string

variable. The descriptor is three bytes of data; the

first byte tells the length of the string, and the

other two hold the starting address within the

current segment of memory where the characters

that make up the string are stored. Thus, if you

use a statement like V=VARPTR(ML$), then

PRINT PEEK(V) will show the length of ML$,

and PRINT PEEK(V + l) + 256*PEEK(V+2) will

give the starting address of the characters in

ML$.

In line 5000, the calculated address ZZ does

not point to the start of ML$ as intended, but

rather off into some other part of the variable

area. "Blueberries" works as printed because the

programmer uses the computed address to POKE

the machine language directly into memory in

line 5010. A more standard way of transferring

the machine language from DATA statements

into ML$ would have been:

READ A: Mt$=ML$+ CHR$(A)

If the technique used in line 5010 had not been

used, then the program would not have per

formed correctly. To place the machine language

data properly into ML$, line 5000 should be

changed to read:

5000 DEF SEG:MLS=SPACES(48):V=VARPTR(ML?)
:ZZ=PEEK(V+l)+256*PEEK(V+2)

Bunny Hop For The 64 V
Characters were omitted in two lines of the Com

modore 64 version (Program 1, p. 74) of this

game from the July issue. The final number in

line 35 should be 208 instead of just 2, and the

final number in line 200 should be 33 instead of

3. The corrected lines should read as follows:

35 DATA40,169,32,145,253,96,160,41,177,25

3,136,145,253,200,200,192,81,208

200 POKEP,32:POKE37154,127:Y=PEEK{56320)A

NDPEEK(QQ):IF(YAND8)=0THENP=P+1:D=33

VIC Olympiad
There is an error in one of the PRINT statements

which defines the arena in the VIC version (Pro

gram 2, p. 56) of this game from the June issue.

Ed Eyerman notes that there should be two

spaces following the five SHIFTed spaces in line

3080. The line should read as follows:

3080 PRINT"'Z{2 SHIFT-SPACE}{5 SPACES}UEW3

[2 SPACES }£Qi_l{ 5 SHIFT-SPACE}

[2 SPACES}z":

Also, line 1045 in the VIC version is an uninten

tional carryover from the original Commodore 64

version, and can be deleted. <Q
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Tinw KA1 V Machine Language
Iliiy IVILA Entry Program
For Unexpancled VIC-20 Charles Brannon, Program Editor

MIX is a labor-saving utility that allows almost fail-safe

entry of machine language programs published in com

pute!. You need to know nothing about machine lan

guage to use MIX—it was designed for everyone. "Tiny

MIX" is a special version for the unexpanded VIC.

MLX is a new way to enter long machine language

(ML) programs with a minimum of fuss. MLX lets you

enter the numbers from a special list that looks similar

to BASIC DATA statements. It checks your typing on

a line-by-line basis. It won't let you enter illegal

characters when you should be typing numbers. It

won't let you enter numbers greater than 255 (forbid

den in ML). It won't let you enter the wrong numbers

on the wrong line. In addition, MLX creates a ready-

to-use tape or disk file.

Using MLX

Type in and save "Tiny MLX" (you'll want to use it in

the future). When you're ready to type in an ML pro

gram, run Tiny MLX. Unlike regular MLX, Tiny MLX

does not ask for the starting and ending address of

the program to be entered. Instead, this information

must be included in line 210. The values currently

shown in line 210 are for the "Lightsaver" program in

this issue.

You'll see a prompt corresponding to the starting

address. The prompt is the current line you are enter

ing from the listing. It increases by six each time you

enter a line. That's because each line has seven num

bers—six actual data numbers plus a checksum num

ber. The checksum verifies that you typed the

previous six numbers correctly. If you enter any of the

six numbers wrong, or enter the checksum wrong, the

computer rings a buzzer and prompts you to reenter

the line. If you enter it correctly, a bell tone sounds

and you continue to the next line.

MLX accepts only numbers as input. If you make

a typing error, press the INST/DEL key; the entire

number is deleted. You can press it as many times as

necessary back to the start of the line. If you enter

three-digit numbers as listed, the computer automati

cally prints the comma and goes on to accept the next

number. If you enter less than three digits, you can

press either the comma, space bar, or RETURN key to

advance to the next number. The checksum automati

cally appears in reverse video for emphasis.

MLX Commands

When you finish typing an ML listing, you can then

save the completed program on tape or disk. Follow

the screen instructions. If you get any errors while

saving, you probably have a bad disk, or the disk is

full, or you made a typo when entering the MLX pro

gram itself.

Since Tiny MLX has no provisions for reloading a

partially completed program, you must enter the ML

program all in one sitting.

Tiny MLX

100 POKE55,174jPOKE56,23:CLR:POKE788,194 :rem 76

210 S=6063:E=7658 :rem 136

300 PRINT" [CLR}",-CHR$( 14) :AD=S :rem 56

310 PRINTRIGHT5{"0000"+MID$(STR5(AD),2),5);":";i FO

RJ=1TO6 :rem 234

320 GOSUB570:IFN=-1THENJ=J+N:GOTO320 :rem 228

480 IFN<0THENPRINT:GOTO310 :reit 168

490 A(J)=S:NEXTJ :rem 199

500 CKSUM=AD-INT(AD/256)*256:F0RI=lTO6:CKSUM=(CKSU

H+A(I))AND255iNEXT :rem 200

510 PRINTCHR$(18);:GOSUB570iPRINTCHR?(20) :rem 234

515 IFN=CKSUMTHEN530 : rem 255

520 PRINT SPRINT "LINE ISNTERED WRONG":PRINT"RE-ENTER

":PRINT:GOSUB1000:GOTO310 :rem 129

530 GOSUB2000 ;rem 218

540 FORI=1T06;POKEAD+I-1,A(I):NEXT :rem 80

550 AD=AD+6:IFAD<ETHEN310 :rera 212

560 GOTO710 irem 108

570 N=0:Z=0 , :rem 88

580 PRINT"g+3"; trem 79

581 G£TA$:IFA$=""THEN581 :rem 95

585 PRINTCHR$(20);:A=ASC(A$);IFA=13ORA=440RA=32THE

N670

590 IFA>128THENN=-A:RETURN

600 IFA<>20 THEN 630

610 GOSUB690:IFI=1ABDT=44THENN=-1SPRINT"{LEFT)

{LEFT}";SGOTO690

620 GOTO570

630 IFA<48ORA>57THEN580

640 PRINTA$r:N=N*10+A-48

650 IFN>255 THEN A=20:GOSUB1000:GOTO600

660 Z=Z+1:IFZ<3THEN580

670 IFZ=0THENGOSUB1000:GOTO570

680 PRINT',"}«RETURN

690 S%=PEEK(209)+256*PEEK(210)+PEEK(211)

692 FORI=1TO3:T=PEEK(S%-I)

695 IFT<>44ANDT<>58THENPOKES%-I,32sNEXT

700 PRINTLEFT$("[3 LEFT]",1-1);:RETURN
710 PRINT"{CLR}{RVS}*** £AVE ***{3 DOWN)

720 INPUT"{DOWN) FILEHAME";F$

rem 172

rein 109

rem 105

rem 106

rem 229

:rem 71

rem 114

rera 240

rem 149

:rem 68

rem 205

:rem 7

rem 236

rem 228

fRVS)D

rem 228

:rem 36

rem 158

POKE782

:rem 3

762 POKE781,ZK-PEEK{782)*256:POKE780,LEN(T$):SYS65

730 PRINT!PRINT"{1 DOWN){RVS}T(OFF)APE OR
{OFFjlSK: (T/D)"

740 GETA$:IFA$<>"T"ANDA$ < >"D"THEN740

750 DV=1-7*(A$="D"):IFDV=8THENF$="0:"+F$

760 T?=F$:ZK=PEEK(53)+256*PEEK(S4)-LEN{T?)

,ZK/256

469

rem 229

rem 137

:rem 10

rem 109

763 POKE780,l:POKE781,DV:POKE782,l:SYS65466;rem 69

765 POKE254,S/256:POKE25 3,S-PEEK(254)*256:POKS780,
253 :rem 12

766 POKE782,E/256:POKE781,E-PEEK(782)*256:SYS65496

item 124

770 IF(PEEK(783)AND1)OR(ST AND191)THEN780 :rem 111

775 PRINT"[DOWN}DONE.":END :rem 106

780 PRINT" [DOWN)ERROR ON J5AVE . [ 2 SPACES}TRY AGAIN.

"iIFDV=1THEN7 20 trem 171

781 OPEN15,8,15iINPUT#15,El$,E2S:PRINTEl$;E2?:CLOS

E15:GOTO720 :rem 103

782 GOTO720 jrem 115

845 POKE7S0,l:POKE781,DViPOKE782,l:SYS65466:rem 70
1000 REM BELL TONE irem 250

1001 POKE36878,15:POKE36874,190 :rem 206

1002 FORW=1TO300:NEXTW :rem 117

1003 POKE36878,0sPOKE36874,0:RETURN ;rem 74

2000 REM BELL SOUND :rem 78

2001 FORW=15TO0STEP-1:POKE36878,W:POKE36876,240:NE

XTW -rem 22

2002 POKE36876,0:RETURN irem 119
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WlM 1 y^ Machine Language Entry Program

For VIC-20 Charles Brannon, Program Editor

MIX is a labor-saving utility that allows almost fail-safe

entry of machine language programs published in COMPUTE!.

You need to know nothing about machine language to use

MLX—it was designed for everyone.

MLX is a new way to enter long machine language

(ML) programs with a minimum of fuss. MLX lets you

enter the numbers from a special list that looks similar

to BASIC DATA statements. It checks your typing on a

line-by-line basis. It won't let you enter illegal charac

ters when you should be typing numbers. It won't let

you enter numbers greater than 255 (forbidden in ML).

It won't let you enter the wrong numbers on the wrong

line. In addition, MLX creates a ready-to-use tape or

disk file. You can then use the LOAD command to read

the program into the computer:

LOAD "filename",!,! (for tape)

LOAD "filename",8,l (for disk)

To start the program, you enter a SYS command

that transfers control from BASIC to machine language.

The starting SYS number appears in the article.

Using MLX

Type in and save MLX for your 64 (you'll want to use it

in the future). When you're ready to type in an ML

program, run MLX. MLX asks you for two numbers:

the starting address and the ending address. These

numbers are given in the article accompanying the ML

program.

You'll see a prompt corresponding to the starting

address. The prompt is the current line you are entering

from the listing. It increases by six each time you enter

a line. That's because each line has seven numbers—six

actual data numbers plus a checksum number. The check

sum verifies that you typed the previous six numbers

correctly. If you enter any of the six numbers wrong,

or enter the checksum wrong, the computer rings a

buzzer and prompts you to reenter the line. If you

enter it correctly, a bell tone sounds and you continue

to the next tine.

MLX accepts only numbers as input. If you make

a typing error, press the INST/DEL key; the entire

number is deleted. You can press it as many times as

necessary back to the start of the line. If you enter

three-digit numbers as listed, the computer automati

cally prints the comma and goes on to accept the next

number. If you enter less than three digits, you can

press either the SPACE bar, or RETURN key to

advance to the next number. The checksum auto

matically appears in inverse video for emphasis.

To simplify your typing, MLX redefines part of

the keyboard as a numeric keypad (lines 581-584):

H

U

J
M

I

K

O

L become 0

7

4

1

8

5

2

9

6

3

MLX Commands

When you finish typing an ML listing (assuming you

type it all in one session), you can then save the com

pleted program on tape or disk. Follow the screen

instructions. If you get any errors while saving, you

probably have a bad disk, or the disk is full, or you've

made a typo when entering the MLX program itself.

You don't have to enter the whole ML program in

one sitting. MLX lets you enter as much as you want,

save it, and then reload the file from tape or disk later.

MLX recognizes these commands:

SHIFT-S: Save

SHIFT-L: Load

SHIFT-N: New Address

SHIFT-D: Display

When you enter a command, MLX jumps out of

the line you've been typing, so we recommend you do

it at a new prompt. Use the Save command to save

what you've been working on. It will save on tape or

disk as if you've finished, but the tape or disk won't

work, of course, until you finish the typing. Remember

what address you stop at. The next time you run MLX,

answer all the prompts as you did before, then insert

the disk or tape. When you get to the entry prompt,

press SHIFT-L to reload the partly completed file into

memory. Then use the New Address command to

resume typing.

To use the New Address command, pressSHIFT-N

and enter the address where you previously stopped.

The prompt will change, and you can then continue

typing. Always enter a New Address that matches up

with one of the line numbers in the special listing, or

else the checksum won't work. The Display command

lets you display a section of your typing. After you

press SHIFT-D, enter two addresses within the line

number range of the listing. You can abort the listing

by pressing any key.

What if you forgot where you stopped typing?

Use the Display command to scan memory from the

beginning to the end of the program. When you reach

the end of your typing, the lines will contain a random

pattern of numbers. When you see the end of your

typing, press any key to stop the listing. Use the New

Address command to continue typing from the proper

location.

MLX: Machine Language Entry

100 PRINT"{CLR){PUR]";CHR$(142);CHR$(8);

:rem 181

101 POKE 788,194:REM DISABLE RUN/STOP

irem 174

110 PRINT"{RVSj{14 SPACES}" :rem 117
120 PRINT"{RVS) {RIGHT}{OFF)g*3£{RVS}

{RIGHT) {RIGHTj{2 SPACES}g*T{OFF}g*§
£{RVS}£{RVS} * :rem 191

130 PRINT"TRVS} {right} §G3{RIGHT}

{2 RIGHT} {OFFj£{RVS)£g*|[OPP]g*3
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140

200

210

220

225

230

240

250

260

300

310

320

390

400

410

415

417

420

430

440

450

455

457

460

470

480

490

500

510

515

520

530

540

550

560

570

580

581

585

590

600

610

620

630

640

{RVS} " :rem 232

PRINT"{RVS}{14 SPACES}" :rem 120

PRINTH{2 DOWN}{PUR}{BLK}A FAILSAFE MA
CHINE":PRINT"LANGUAGE EDITOR{5 DOWN}"

:rem 141

PRINT"{BLK}{3 UPjSTARTING ADDRESS"iIN

PUTS:F=1-F:C$=CHR$(31+119*F) :rem 97

IFS<256ORS>32767THENGOSUB3000:GOTO210

:rem 2

PRINT:PRINT:PRINT:PRINT :rem 123

PRINT"{BLK}{3 UP}ENDING ADDRESS":INPU

TEiF=l-F:C$=CHR$(31+119*F) :rem 158

IPE<256ORE>32767THENGOSUB3000:GOTO230

:rem 234

IFE<STHENPRINTC$;"{RVS}ENDING < START

[2 SPACES}":GOSUB1000:GOTO 230

:rem 176

PRINT:PRINT:PRINT :rem 179

PRINT"{CLR}";CHR$(14)iAD=S : rem 56

PRINTRIGHT?("0000"+MID$(STR$(AD),2),5

),«.";:FORJ=1TO6 :rem 234

GOSUB570:IFN=-1THENJ=J+N:GOTO320

:rem 228

IFN=-211THEN 710 :rem 62

IFN=-204THEN 790 :rem 64

IFN=-206THENPRINT:INPUT"{DOWN}ENTER N

EW ADDRESS";ZZ :rem 44

IFN=-206THENIFZZ<SORZZ>ETHENPRINT"

{RVSjOUT OF RANGE":GOSUB1000:GOTO410

:rem 225

IFN=-206THENAD=ZZ:PRINT:GOTO310

:rem 238

IF NO-196 THEN 480 : rem 133

PRINT:INPUT"DISPLAY:FROM";F:PRINT,"TO

"3iINPUTT :rem 234

IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS

T";S;"{LEFT}, NOT MORE THAN";E:GOTO43
0 :rem 159

FORI=FTOTSTEP6:PRINT:PRINTRIGHT$("000

0"+MID$(STR$(I),2),5);":"; :rem 30

FORK=0TO5:N=PEEK(I+K):IFK=3THENPRINTS

PC(10); :rem 34

PRINTRIGHT$("00"+MID$(STR$(N),2), 3) ;"

,"; :rem 157

GETA$:IFA$>"MTHENPRINT:PRINT:GOTO310

:rem 25

NEXTK:PRINTCHR$(20);:NEXTI:PRINT:PRIN

T:GOTO310 :rem 50

IFN<0 THEN PRINT:GOTO310 :rem 168

A{J)=N:NEXTJ :rem 199

CKSUM=AD-INT(AD/256)*256iFORI=lTO6:CK

SUM=(CKSUM+A(I))AND255:NEXT :rem 200

PRINTCHR?(18);:GOSUB570:PRINTCHR?(20)

:rem 234

IFN=CKSUMTHEN530 :rem 255

PRINT:PRINT"LINE ENTERED WRONG":PRINT

"RE-ENTER":PRINT:GOSUB1000:GOTO310

:rem 129

GOSUB2000 :rem 218

FORI=1T06:POKEAD+I-1,A(I):NEXT:rem 80

AD=AD+6:IF AD<E THEN 310 :rem 212

GOTO 710 :rem 108

N=0:Z=0 :rem 88

PRINT"|+3"; :rem 79
GETA$:IFA$=""THEN581 :rem 95

PRINTCHR$(20)?:A=ASC(A$):IFA=13ORA=44

ORA=32THEN670

IFA>128THENN=-A:RETURN

IFA<>20 THEN 630

GOSUB690:IFI=1ANDT=44THENN=-1

{LEFT} {LEFT}";:GOTO690
GOTO570

IFA<48ORA>57THEN580

PRINTAS;:N=N*10+A-48

rem 229

rem 137

:rem 10

PRINT"

rem 172

rem 109

:rem 105

rem 106

650 IFN>255 THEN A=20:GOSUB1000:GOTO600

:rem 229

660 Z=Z+1jIFZ<3THEN580 irem 71

670 IFZ*0THENGOSUB1000:GOTO570 :rem 114

680 PRINT",";:RETURN :rem 240

690 S%=PEEK(209)+256*PEEK(210)+PEEK(211)

:rem 149

692 FORI=1TO3:T=PEEK(S%-I) : rem 68

695 IFT<>44ANDT<>58THENPOKES%-I,32:NEXT

:rem 205

700 PRINTLEFT$("{3 LEFT}",1-1);:RETURN
i rem 7

710 PRINT" {CLR} {RVS}*** S_AVE ***{3 DOWN}"
:rem 236

720 INPUT"{DOWN} FILENAME";F$ :rem 228

730 PRINT:PRINT"{2 DOWN}{RVS}T{OFF}APE OR

{RVS}D{OFF}ISK: (T/D)" " :rem 228
740 GETA$iIFA$<>"T"ANDA$<>MD"THEN740

irem 36

750 DV=1-7*<A$="D"):IFDV=8THENF5="0!"+F$

:rem 158

760 TS=F?:ZK=PEEK(53)+256*PEEK{54)-LEN(T$

):POKE782,ZK/256 :rem 3
762 POKE781,ZK-PEEK(7B2)*256:POKE780,LEN(

T$)iSYS65469 :rem 109

763 POKE780,1:POKE781,DV:POKE782,1:SYS654

66 :rem 69

765 POKE254,S/256:POKE253,S-PEEK{254)*256

:POKE780,253 :rem 12

766 POKE782,E/256iPOKE781,E-PEEK(782)*256

:SYS65496 :rem 124

770 IF(PEEK(783)AND1)OR(ST AND191)THEN780

:rem 111

775 PRINT"{DOWN}DONE.":END srem 106

780 PRINT"{DOWN}ERROR ON SAVE.{2 SPACES}T

RY AGAIN.-iIFDV=1THEN720 :rem 171

781 OPEN15,8,15:INPUT#15,E1$,E2$:PRINTE1$

;E25iCLOSE15:GOTO720 irem 103

782 GOTO720 :rem 115

790 PRINT"{CLR}{RVS}*** LOAD ***{2 DOWN}"
:rem 212

800 INPUT"{2 DOWN} FILENAME";F? :rem 244

810 PRINT:PRINT"{2 DOWN}{RVS}T{OFF}APE OR

{RVS]D{OFF)ISK: (T/D)" " :rem227
820 GETA$:IFA$ < >"T"ANDA$<>"D"THEN820

:rem 34

830 DV=1-7*{A$="D"):IFDV=8THENF$="0:"+F$

:rem 157

840 T$=F?:ZK=PEEK(53)+256*PEEK(54)-LEN(T$

):POKE782,ZK/256 irem 2

841 POKE781,ZK-PEEK(782)*256:POKE780,LEN(

T$):SYS65469 :rem 107

845 POKE780,1:POKE781,DV:POKE782,1:SYS654

66 :rem 70

850 POKE780,0:SYS65493 :rem 11

860 IF{PEEK(783)AND1)OR(ST AND191)THEN870

:rem 111

865 PRINT"{DOWNjDONE.":GOTO310 irem 96

870 PRINT"{DOWN}ERROR ON LOAD.{2 SPACES}T

RY AGAIN.{DOWN}":IFDV=1THEN800
:rem 172

880 OPEN15,8,15:INPUT*15,El?,E2$:PRINTE1$

;E2$:CLOSE15:GOTO800 :rem 102

1000 REM BUZZER :rem 135

1001 POKE36878,15:POKE36874,190 :rem 206

1002 FORW=1TO300:NEXTW :rem 117

1003 POKE36878,0:POKE36874,0:RETURN

:rem 74

2000 REM BELL SOUND :rem 78

2001 FORW=15TO0STEP-1:POKE36878,W:POKE368

76,240:NEXTW :rem 22

2002 POKE36876,0:RETURN :rem 119

3000 PRINTC$;"{RVS}NOT ZERO PAGE OR ROM":

GOTO1000 :rem 89
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It all adds up...
HOME COMPUTERS

A
ATARI

850 Interface ., $169.00

1010 Recorder 171.09

1020 Color Printer $319.00

1025 Dot Matrix Printer $299.00

1027 Letter Quality Printer..$269.00

1030 Direct Connect Modem....$99.99

10S0 DISK Drive $349 00

1064 Memory Module $125.00

Touch Tablet/Software $01.99

Light Pen/Software $72 99

CX22 Track Ball $39 99

7097 Atari Logo $74.99

401fl Pilot (Home) $57.99

405 Pilot [Bduc.) $99 99

8036 Atari Pilot $77.99

5O49 VlalCalc $149.99

488 Communicator IT... $119.89

WHILE SUPPLY LASTS

600XL CALL

800X1. CALL

Call for new low pricing

1200XL CALL

1450XL CALL

CX30 Paddles $11.99

CX40 Joystick $7.99

4011 Star Raiders $31.99

4022 Pac Man $31.99

4025 Defender $31.99

8026 Dig Dug , $3199

8031 Donkey Kong ..,.$36.99

6034 Pole Position $37.99

8040 Donkey Kong Jr $33 99

8043 Us Pacmaa $37.98

8044 Joust $37.99

S045 Pongo $33.99

8052 Moon Patrol $33.99

4003 Assembler $44.99

8126 Microsoft Basic I or II $64 99

DISK DRIVES FOR ATARI
FBKCOM RASA

AT 88-S1 $279 00 1000 $299.00

AT 88-S1 PD $299.00 IRAK

INDUS AT-D2 $389.00

GT Drive $379.00 AT-D4 $689,00

ATARI

MEMORY BOARDS
APPLE'FRANKLIN

Axlon 32K $59.99 Axlon 128K . . $299 00

Axion 48K ....$99 99 Axlon 320K $849 00

Axlon 128K $299.00

ALIEN VOICE BOX
Atari $119.00 Apple j $149.00

DISKETTES

5'V

6"*'

MAXILL

1 WD-1. ™"^?7!^!!'£ $21 99
' MD-2 $29 99

FD-1 $39 99

FD-2 $49.99

VERBATIM

1 SS/DD $26.99

1 DS/DD $34.99

an

1 Disk Bead Cleaner ...$14.99

■LUHUT

3"." SS.'SD .... $17 99

S'V SS'DD $21 99

5'V DS-DD $26.99

DISK HOLDERS

INNOVATIVE CONCEPTS

JUp-n-FUfl 10 $3.99

Fllp-n-File 80 $17.99

Fllp-n-Flle SO w/lock $24.99

FHp-o-FllB (400/800 ROM) $17.99

CONTROLLERS & JOYSTICKS
WICO KRAFT

Joystick $21 99 Joystick $41 99

3-way Joystick $22.99 Atari Single Fire $12.99

Power Grip $21.99 Atari Switch Hitter $15.99

BOSS Joystick $17.99 Apple Paddles $34.9fl

ATARI/VIC Tr&k Ball $34.S9 IBM Paddlas $34.99

Apple Trak Ball $54.99 IBM Joystick... $46.99

Apple Analog $37.99

lioala

Atari (ROM] ,...$79.99

C-64 (ROM) $79.99

IBM 899.99

Appla'Franklin 885 99

GP-S60 Atari BiHlrecUonal.

GP-700 Atari Color Printer

GP-550 Parallel Printer . .

BMC

401 Latter Quality

BX-80 Dot Matrix

C.ITOH

Gorilla Banana $149.00

$589 00

$299 00

PRINTERS

AXIOM HAimiKAK TALLY

AT-100 Atari Interface Printer$lS9.00 16QL $589.00

GP-100 Parallel Interface $169.00 180L $799.00

,.$319.00 Spirit 80 $289.00

$489 00 NEC

.$269.00 B027 Dot Matrix $389.00
Pinwnter CALL

E010/15/30 $749.00

3510>15/30 $1369.00

7710/15/30 $1709.00

0KIDATA

Prowrttor 8610P $373.00 82, 83, 84. 92, 93. 2350. 2410...CALL

Prcrwrlter 1550P $699.00 0LTMPXA

A10 (18 ops) Son of Staxwriter$569.OO Compact 2 $479.00
Hot Dot Matrix CALL Compact RO..... $509 00

FIO-40 Starwriter. ...$999.00 ESW 3OOO $1449 00

F1O-55 Prlr.tmaster.. $1349 00 SMITH CORONA

COMREX TP-1000 .. . S449 00

ComWnter II Letter Quality $449.00 Tractor Feed .. $119.00

DIABLO SILVER BB1D

620 Letter Quality $949.00 500 Letter Quality $449.00

630 Letter Quality.... $1749.00 550 Letter Quality $549.00

DAISYWARMS 770 Letter Quality $889.00
2000 $999.00 STAR

8109 00 Gemini 10X. .. $279 OO

Gemini 15X.... ,..$389.00

Serial Board $75.00

Radix 10 $599.00

Radix 15.... S899.00

TOSHIBA

1340 $829.00

1381 $1499.00

TBAJIBTAB

120P $469.00

130P *649.OO

315 Color $459.00

MODEMS

M0VAT10H

J-Cat S99 99

Cat S139.00

Smart Cat 103...., $179.00

Smart Cat 1O3/312 $399.00

AutoCat $219.00

212 AutoCat $549.00

Apple Cat n $249 00

Tractor Feed fUni)

EPSON

RX-80. RX-eOFT. RX100. .......CALL

FX-80, FX-100 CALL

U? 1500 CALL

IDS

Prism 80...For Configuration CALL

Prism 32...Fop Configuration CALL

JUKI

S100 $4B9.OO

$59.99

$79 99

ANCHOR

Volksraodem. . . .

Mark IL Serial .. .

Mark VII (Auto AnsAuto Dialj$99.99

Mark XII (1200 BaudJ $269.99

Mark TR8-80 $99.99

9 Volt Power Supply $9.99

Hint

Smartmodem 300 $199 00

Smartmodem 1200. . .. $499 00

Smartmodem 1200B $449 00

Mieromodem lie . . $269.00

Micromodem 100 S299.00

Smart Com II $89.99

212 Apple Cat. . $449 00

Apple Cat 212 Upgrade . $259 00

Smart Cat Plus $369 00

ZENITH

ZT-1 S339 00

ZT-10....

Chronograph $199.00 ZT-11.....

MONITORS

$309.00

$369.00

300 Green S149 00

300 Amber $15900

310 Amber $169.00

Color 1 . S269 00

Color 1 Plus $289 00

Color 2 Plus $399.00

Hew Color 300.400.800.600,700...Call

Color 4T IBM $599.00

BMC

1B01 (12" Green) $86.99

ISO] Plus MS" Onwn HI-Rm! «98 99 ^m

9191 Plus $249 00 Pi 1. 9" Green.

GORILLA Pi 2. 12'" Green

12" Green $88.99 PI 3. 18" Amber.

12" Amber . .$95.99 Pi 4. 9" Amber .

NEC 1400 Color....

QUAD!

Quadobrome 8400 Color.

8AMATA

SC 100 Color

SG1000 Green. . .

SA-1000 Amber

TAXAN

210 Color RGB. .

400 MedE.es KGB

416 Hl-Rea RGB

420 HIRes RGB (IBM]

100 12- Green

108 12" Amber

JB 1260 Green $109.00

JB 1201 Green $149.9B

JB 1205 Amber $159.99

JB 1218 Color $359.00

JC 1218 RGB $429.00

JC 1460 Color. . $359 00

PRINCETON GRAPHICS

MAX-12 Amber 8199 00

HX-12 RGB $499 00

SRT-2 RGB $849 00

8269 00

$129 00

$ 139 00

.$269.00

..$319.00

..$439.00

$469 00

.(125 00

.$138.00

. $93 99

.$119.99

.3139.99

.$119.99

.S269 99

$499.00

ZVM122 Amb«P $9©.B9
ZVM123 Green . $89.99
ZVM124 IBM-Amber S149.00

ZVM 131 Color ...$309.00

ZVM133 RGB $429.00
ZVM135 RGB'Composite.. .. $469 00

west

800-648-3311
In NV call (702)568 5654. Dept. 105

Order Status Number: 588-5654

P.O.Box 6689

Stateline. NV 89449

Canada
Ontario/Quebec 800-268-3974

Other ProvincesSOO-268-4559

In Toronto call |416]88B-0866. Dept. 105

Order Status Number: 828-0866

2505 Dunwin Drive, Unit 3B

Mlssissauga. Ontario, Canada L5L1T1

east —v-

800-233-8950 —-
In PA call (717|327-9575. Dept. 106

Order Status Number: 327-9576

Customer Service Number: 327-1450

477 E. 3rd St.. Wllliamsport. PA 17701

17o risk, no deposit on C 0 D orders and no waiting period for certified checlcs or money orders Add3<

Larger shipments may require additional charges NV and PA residents add sales tax. All items su

our catalog

■n SSI shipping and hand!;

niabillty and price ?h<ir,g

all orders

1 today for



the .best prices
m s

AFFLX/FRAHKLIH

DISK DRIVES

MICRO 5CI

AS 1199.00

A20 Cal!

A40 1299.00

A70 $319 00

8ANA

Elite 1 J279.0O

Elite 2 $389.00

Elite 3 $869.00

APILI 11b STAHTBB PACK

64K Apple lie. Disk Drive fc Controller.

80 Column Card. Monitor II & DOS 3.3

COMPLETE CALL

Call on all other Apple Model*

FRANKLIN

ACE 1000 Color Computer CALL

ACE PRO PLUS System CALL

ACE 1200 Office Mgmt. SystemCALL

ACE PORTABLES CALL

$SANYq

MBC 580 CALL

MBC 8B0-2 GALL

MBC BBS CALL

MBC S5S-2 CALL

HEWLETT PACKARD

HP 71B $419.99

4.1CV $189.89

41CX 5249.99

SHARP

HP 11C S8ii.&9

HP 13C $92.99

HP 16C $98.99

HP 16C $92.99

HP 75D ...*B79.99

HPIL Module $98.96

HPTL Cassette or Printer.... S3S9 99

Card Reader 8143 99

Extended Function Module. $63 99

Time Modulo $63 99

SEC

PC-1B00A $166.99

PC-1260 A $88.99

CE-125 Printer Cassette. . .$128.99

CE-150 Color :i.LW;'.L«r,t:iLl!t,.i1lBB

CE-165 SK RAM $93.99

CE-181 16K RAM $134.99

CE-500 ROM Library $29.99

NBC

PC-6221A Thermal Prjnter

FC-S28IA Data Recorder

PC-8201-08 BK HAM Chips.

5469

.$149.96

...$99.99

.$105.00

PC-S206A 32K RAM Cartrldge*329 00

CBM B038 1689

CBM 8096 $869.00

CBM 9000 $999.00

B123-8G 4769.00

8032 to 9000 Upgrade $499.00

2031 LP Disk Drive 4299.00

6060 Dish Drive $999.00

8360 Dlok Drive 41249.00

4023 Printer S399 00

6023 Printer $589.00

6400 Printer 81449.00

Z-RAM $369 00

Silicon Office $699.00

The Manager 5:99.00

SoftROM 8125.00

VlBlCalo 8169.00

PROFESSIONAL flOrTWABB

Word Pro 2 Plus $159.00

Word Pro 3 Plus $189 00

Word Pro 4 Plus.r5 PIuseach...$279.00

InfoPro... 8179 00

Administrator.. $399.00

Power $79 99

r commodore
3X-84Por:uble SUiJl)

CHM 64 11B9

C1541 Disk Drive $249.00

C1530 Dataseue $69.99

C1520 Color PrintunPlotter..4 126.00

M-601 Dot Matrix Printer 8219.00

C1626 Dot Matrix/Serial 8299.00

C17O3 Color Monitor $259.00

C1311 Joystick $4.99

CI318 Paddles .... til 99

C1600 VIC Modem $59.99

C1650 Auto Mdoem $89.99

Logo 64 : S49.99

Pilot 64 $39.99

Word Pro 64 Plus $59.99

Calc Result 64 866.99

Calc Eesult Easy 839.89

MCS 801 Color Printer $499.00

DPS 1101 Daisy Printer $458.00

Magic Voica Speech Module 464 99

Desk Organizer Lock $49.99

Vidtex Telecommunications. .$34.95

USD

SD1 Disk Drive $349.00

SD2 Disk Drive $699.00

■BC PEUTTEaB

NEC 2060 $899.00

NEC 3560 $1589.00

P1MCOM/TAMDOK

DIBK DHIVBS

51*" 320K Floppy 8199 00

5 Meg Hard w/Controller 81049.00

10 Meg Hard w.Controller...81349.OC

20 Meg Hard w'Controller...81899.00

VIBICORF

VielCaJc IV $169.00

VisiWord ♦ $849.00

Visi-on 'Series' CALL

Optical Mouse $189.99

IDEAssociates
SMB to 45MB Hard drives with

removable Cart, backupas low as$1399

AST RESEARCH

Six Pak Plus from. .8249.00

Combo Plus II from,..S279.00

Mega Plus from...$299.00

WO Plus from...$138.00

Q1TADRAM

(jiiadlinfc $478.00

Quadboai-d as low as. $309.00

Quad 512 Plus.... as low as...$259.00

Quadcolor as low as. 8239.00

Chronograph 839.99

Parallel Interface Board $89.99

64K RAM Chips Kit $49.99

MICKOPIO

WordStar Professional Pack $569 OO

KICSOMIM

R:Base 4OOO CALL

MULTIMATE INT.

Multi Mate $289.00

MICROBTUT

Crosstalk $106.00

MICK0BOl-t

MultlPlan $189.00

ASHTOI-TAH

□BASE U ♦299.00

dBASE III 8429.00

Friday! 8179 00

TUB

EasyWrltBr II $249.00

EaaySpsller 8119.00

»329.OO

1st Class Mail/Form Letter. 479.99

Home Accountant Plus 486.99

LOTUS

Symphony-.. 8519 00

1-2-3 .. .. .. $339.00

PROFESSIONAL BOFTWARX

PC Flus'The Boss $309 00

STBAFBE

i'lla Mwiager 4S8.8S

data systems
PC COMPATIBLE

16 BIT BTSTEMS

(or price and configurations

SOFTWARE

Apple

Electronic Arts

It'jfitc Construction

Pintail Conetruotton

Cut * Puts

Hard Hv. Mick

InfoCom

Witness

Infidel

Deadline

Planetfall

Enchanter

ZorW.2.3 ex

Suspended

Sorcerer

AtanSoft

lit Pair

Ms PacMan

PacUan

DonXey Kong

Pole Posit.on

Spinnaker

Aerobics

Trans

Aegaan

Snooper T*oop» La «•

.Alphabet Soo

In Search of

Face.-naher

Kinder Comp

Dynaiech

Code Writer

VisiCorp
VislCalo

VisiCalc Advanced

pfS:
Wn'.e

Gra.pJi

Report

File

Solutions ■ as Ins as

KB 99
>S9 99

128 99

$30.99

127 99

129 99

(29 99

$29 99

(29 99

K2B.99

(27 99

*2B.H9

129.99

fiM ***>

U4 99

134 99

134 99

134 99

S34 99

I-!.".!'"

124.99

124 99

12490

138 99

122 99

JEE 99

124 99

SSE99

SI? 99

I75.M

I159.9S

NU

;; a

:; a

NA

H»

HA

129 gy

129.99

129.99

139 99

1E9 99

129 99

S29 99

129.99

JSP 99

137.99

129.99

);■:■■--i

-1A

NA

NiA

SA

NA

1EB.99

124.99

124 99

124.99

128 99

122 99

122 99

124 99

12E99

117 99

179.09

1149.99

HA

?7 A

:;a

na

NA

XA

129.99

129.99

12SBS

*',!J't!l

129 99

129 99

129 99

129 99

129.99

127.BB

129 98

129 99

f?n <**

128 99

128 99

12S99

128 99

128 99

•80 99

124.99

124 99

•24.90

$30 M

S— ■ ■

122 99

124 99

122 99

117 PR

$170 50

•1S9 00

Jfiii "5

IHPai-

179 99

189 89
;., ., .

129.SB

129.99

•29.99

139 09

%2-r ■■■■

129 99

129 99

129.99

129 99

129 99

•27.99
•29.99

tastts

*?* AC

128 99

128 99

128 99

$28 99

128 99

•26.99

124 99

•24.99

•34 99

(2S.99

|2S 9S

122 99

124 99

122 99

S17 99

tlSS.90

«IE9 99

•289.99

Jag a&

S^9 99

(79 99

179 99

116 99

ilk west
0 800-648-3311
In NV call (702)568-5654. Dept. 105

Order Status Number: 688-5654

P.O.Box 6689

Stateline. NV S9449

Canada
Ontario/Quebec 800-268-3974
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In Toronto call (416)828-0666. Dept. 106

Order Status Number: 828-0866

2505 Dunwin Drive, Unit 3B

Mississauga. Ontario, Canada L5L1T1

east r-

800-233-8950 <^£-
In PA call [717|327-9575 Dept 105

Order Status Number: 327-9576

Customer Service Number: 327-1430

477 E. 3rd St., Willlamaport, PA 17701

CANADIAN ORDERS: All prices are subject to shipping- tar and currency fluctuations. Call for exact prlcinff In Canada. INTERNATIONAL ORDRRS: Alt

orders placed with US offices for delivery outside the Continental tinned States must be pre-paid by certified check only Include 3T0 (minimum 85]

shipping and handling EDUCATIONAL DISCOUNTS Additional discounts are available to qualified Educational Institutions. APO fc FPO Ada Z% (minimum

SSi shipping and handling



Lyco Computer Marketing & Consultants

TO ORDER

CALL US

DISKETTES

ELEPHANT
6V«" SSSO $16.75

5'/." SSDD $19.95

5W DSDD $25.95

MAXELL
BV MD-1 $24.75

5W MD-2 $34.75

CERTRON

CASSETTES
CC-10113)

CC-2O(12)

SI 5 99

$17 99

[apple
KOALA

KOALA TABLET $84.75

PHOGRAMMERSGU]DE...$12.75

GEOMETFllC DESIGNS-.. $22-75

LOGO DESIGN $27.75

ILLUSTRATOR $99-75

SONG WHITER D S27.75

MASTER TYPE $27.75

CONTINENTAL

HOMEACCOUNTD $44.75

TAX ADVANTAGE. $35.75

BOOK OF APPLE

SOFTWARE $16.95

GENERAL LEDGER $179.95

ACCOUNTS PAY SI 79.95

ACCOUNTS REC S1 79.95

PAYROLL SI 79.95

PROPERTY MGMT 5329.95

BRODERBUND

BANK STREET D $44.75

CHOPLIFTERD 524.95

DAV1DD MAGIC S24.95

DROLO $24.95

LODE RUN D $24.95

SEAFOXD S22.95

SPARE CHANGE D S24.95

AE D S24.75

SSI

KNIGHTS OF DESERT .. $26.75

EAGLES $26.75

TIGERS IN SNOW S26.75

GERMANY 1985 S36.75

BATTLE FOR

NORMANDY $26.75

SHATTERED ALLIANCE .539.75

TOLL FREE 800-233-8760
In PA 1-717-327-1824

PRINTING PAPER
3OO0 SHEETS

FANFOLD $42 75

1OOOSHEETS

FANFOLD $19.75

10OO SHEETS LETTER...S21.95

200 SHEETS LETTER $8.99

150 RAG STATIONERY .$10 99

MAILING LABELS 11 in| ...$9.75

:■:■•■ 1DO0 FANFOLD . ..$24.75

SPINNAKER 64

KINOERCOMPO/R $21.75

STORY MACH ROM $24.75

FACE MAKER D/R $24.75

SNOOPER TR D 526.75

SNOOPER T2 D $26.75

DELTA DRAW ROM S26.75

FRACTION F ROM S24.75

KIDS ON KEYS $24.75

EPYX

JUMPMAN C/D .... $27.75

JUMPMAN JRR ....$27.75

PITSTOPR $27.75

TEMPLE ASPHAI ...$27.75

GATETASPHAI ....S27.75

CRUSH,C4CC/D...521.75

HES64

TURTLE TUTOR . S22.75

TURTLE TRAINER . .$22.75

TURTLE GRAPHICS $37.75

SOUNDBOX $9.95

64 FORTH S39.9S

HESMON $22.75

GRIDRUNNER $19.75

ATTACK OFMC ....$22.75

HESWRITER S2B.75

0MNI WRITER S45.75

TYPE N WRITER.... 524.75

PAINTBRUSH S22.75

BENJI $25.75

HOME MANAGER . .528.75

TIME MONEY MGR 544.75

OMNI CALC S33.75

SWORD POINT SI 9.95

HES MODEM 549.95

M. MULTIPLAN 565.75

OVER 2000

SOFT-WARE TITLES

IN STOCK

CATALOG AVAILABLE

HARD DISK

DRIVES
■ FOR-

BM, APPLE, TRS80
0 MEG $975.00

0 MEG .. . ..$1399 00

0 MEG CALL

■ DOS EXTRA

ATARI
800XL CALL

1450XL CALL

1050 DRIVE $299.00

1027 PRINTER CALL

1025 PRINTER $299.00

1020 PRINTER $219.00

1010 RECORDER $74.00

ATARI
PACMAN $29.75

DONKEY KONG $29.75

DIG DUG $29.75

DEFENDER $29.75

CENTIPEDE $29.75

DEADLINE S34.75

ENCHANTER $34.75

INFIDEL $34.75

PLANETFALL $34.75

STAR CROSS $34.75

SUSPENDED $34.75

WITNESS $34.75

20RKI $34.75

ZORKII $34.75

ZORKIII $34.75

ATARI
INFOCOM

DEADLINE $34.75

ZORK 1.2. or 3 $26.75

ENCHANTER $34.75

EDUFUN

GULP ARROW

GRAPHICS $24.75

FACE FLASH $24.75

CONTINENTAL

HOMEACCOUNTD $44.75

TAX ADVANTAGE $35.75

BOOK OF ATARI

SOFTWARE SI 6.95

BUSINESS
VISICALC $159.75

LETTER PERFECT $89.75

LETTER PERFECT R $89.75

DATA PERFECT $89.75

FILE MANAGER $69.75

HOME FILE MGR $69.75

BOOKKEEPER $19.75

C.R.I.S $119.75

TEXT WIZZARD $34.75

SPELL WIZZARD $34.75

SPINNAKER
STORY MACHINE R $26.75

FACE MAKER R $24.75

KINDEROMP R $20.75

FRACTION FEVER R $24.75

DELTA DRAWING R $26.75

PARKER BROTHERS
TUTANKHAM R $33'.75

SUPER COBRA R $33.75

ASTRO CHASE R $33.75

FROGGER R $33.75

QBERTR $33.75

POPEYE R $33.75

RISKR $42.75

CHESS R $42.75

SCARBOROUGH

SONG WRITER D $27.75

MASTER TYPE 527.75

EASTERN HOUSE

MONKEY WRENCH II ....$52.75

DONT ASK SOFTWARE

SAM $39.75

ABUSE $22.75

WORD RACE $24.75

PROGRAM DESIGN

ANALOGIES SI 4.50

PREP FOR SATS $79.75

PRESCHOOLIQ

BUILDER S16.75

READING COMP $16.75

VOCABULARY BUILDER... $16.75

LETS SPELL 514.75

AMDEK
•IDEO300. $139.00

•IDEO 300A $149.00

OLOR 1+ $269.00

SOLOR 11+ $399.00

GORILLA
12" GREEN $82.00

12" AMBER $89.00

NEC
JB1260 GREEN $99.00

JB1201 GREEN $145.00

JB12O5 . AMBER ... $14500

JC1215COLOR $269.00

JC1216 $399.00

SAKATA

SC100COLOR... $229.00
SG10O0 GREEN $99.00

SA AMBER $109.00

MONITORS

TAXAN
100 GREEN $115,001

105AMBER $125.00

210RGBC0MPOSITE... $269.00

400 RGB MEDRES.. .. $295.00

410 RGB HI RES $349 00

420 RGB HI RES (IBM).. $475.00

121 GREEN $145.00

122 AMBER $!49.00|

ZENITH
ZVM122AAMBER $95,001

ZVM 123G GREEN .. $85.00
ZUM 124IBM-PC .. . $129.00

ZUM COLOR $275.00

ZUM 133 RGB $389 00

ZUM 135 RGB . $449.00

ZUM 136 $589.00

Lyco Computer
Marketing & Consultants



Lyco Computer Marketing & Consultants

toll free 800-233-8760
TO ORDER

CALL US In PA 1 717-327-1824

STAR

MICRONICS
GEMINI 15X S379.OO

DELTA 10 $449.OO

DELTA 15 S525.OO

RADIX 10 S575.OO

RADIX 15 S675.OO

POWERTVPE SCALL

SWEET P (Model 100) ...5549.00

STX80 S149.OO

MANNESMANN

TALLY
SPIRIT 80 »2B9.OO

MTL-160L $559.00

MTL-1BOL $775.00

NEC
NEC8023 S369. OO

NEC8O25 5699.00

PRINTER

INTERFACING

AVAILABLE FOR COMMODORE ____._.. . -. „

VIC. APPLE. ATARI. IBM PC. (j tM I N I I UA
TRS 80. Tl, AND OTHERS

BLUE CHIP
M12010 $279.00

M12010 C-64 $279.00

D4015 $1399.00

CARDCO

LQ1 $449.00
LO2 $279.00

LQ3 $339.00

PRINTER INTERFACE $39.75

PRINTER INTERFACE WITH

FULL GRAPHICS $65.75

LIGHT PEN $29.75

5 Slot Expansion 64 554.00

64 Writ* NOW S39.0O

64 Mall NOW $29.00

2j Writ* NOW $29.OO

64 Keypad $29.00

Universal Cat*. Int $29.75

Printer Utility $18.75

6 Slot Eapantlon $79.95

3 Slot Expansion S24.95

JUKI
6100 CALL

RITEMAN
INFO RUNNER CALL

SAVE---PRINTERS
CITOH

GORILLA GX-100 .5169.O0

GORILLA SERIAL SI99 00

PftOWRITER 8510 $335.00

PROWRITER li S575.OO

86OO SB99.O0

STARWRITER.... $929.00
PRINTMASTER $1199.00

SHEET FEEDER S425.00

620 S929.OO

630 $1699 00

8510SP $499.00

8510SCP S559.00

A10 LETTER OUAL 5499.OO

PANASONIC
1090 $279.00

1091 $309.00
1092 $459.00

EPSON

RX-80 $289,001
RX-BOFT $299.00

FX-80 $439.00
FX-100 $639.00!

OKI DATA

80 $199.00
82A $299.00

83A $569.00

84 $959.00

92 $409.001

LEGEND
880 i $259.00

1000 $279.00

1200 CALL

1500 CALL

1018 CALL

T1MEWORKS

INVENTORY

ACCOUNTS HEC...

ACCOUNTS PAY...

GENERAL LEDGER.

PAYROLL

INVENTORY MAN ..

CASHFLOW

SALES ANALYSIS .

DATA MANAGER ...

MONEY MGRC/D...

CHECKBOOK C/D ..

FORGET-ME-NOT ..

STAR BATTLE

ROBOT REVOLT....

SPELLBOUND C/D .

$39.75

$39.75

$39.75

$39.75

$39.75

539.75

$39.75

$39.75

$19.75

S19.95

$19.95

$19.95

$19.95

$19.95

$19.95

CONTINENTAL 64

HOME ACCOUNT D 544.75

TAX ADVANTAGE $35.75

F.C.M 535.75

64 USERS OF ENCYC
2O ENCYCLOPEDIA ..

X commodore

S12.75

12.75

SCARBOROUGH 64

SONG WRITER D ... $27.75

PHI BETA FILER.... 532.75

MASTER TYPE $27.75

KOALA 64

KOALA TABLET $69.75

PROGRAMMERS GUIDE... $12.75

GEOMETRIC DESIGNS.. .522.75

LOGO DESIGN 527.75

SPIDER EATER 522.75

UK

LETTER PERFECT.. 569.75

DATA PERFECT .... SB9.75

SPELL PERFECT ...569.75

INFOCOM

DEADLINE $34.75

ZORK 1.2, or'3 $34.75

ENCHANTER $34.75

PLANETFALL $34.75

PEACHTREE

SOFTWARE
LIST MANAGER 5199.OO

BUSINESS GRAPHICS $225.00

GRAPHICS LANGUAGE. ..$299.00

REQUIRES COBAL RUNTIME

ACCTS PAYABLE I $495.00

ACCTS PAYABLE II... .$1 695.OO

PAYROLL I S495.OO

PAYROLL II $1695.00

GENERAL LEDGER I. ...$495.OO

GENERAL LEDGER II ...$1695.00

CP/M VERSION

PEACHPACK4 $295.00

ACCTS PAYABLE III $549.00

ACCTS PAYABLE IV S699.OO

ACCTS REC III $549.O0

ACCTS REC IV 5B99.00

GENERAL LEDGER HI... S549.00

GENERAL LEDGER IV... $899.00

INVENTORY MGMT I....5549.00

INVENTORY MGMT II...$899.00

PAYROLL III $549.00

PAYROLL IV $899.00

SALES INVOICING I ....$549.00

SALES INVOICING $890.00

MODEMS
ANCHOR MARK I .

ANCHOR MARK II.

HAYES SMART ...

HAYES MICRO II ...

MICROBIT1OOOC

CAT

D-CAT

J-CAT

APPLE CAT II

212 APPLE CAT

..$45.75

. . $45.95

$239 OO

.5309.00

S139.OO

S144.00

5155 OO

$115 OO

$279 00

$589 00

PERCOM

AT88S1 ...

COMPUTER

CARE

BIB

DISK DRIVE CLEANER...$12.75j

COMPUTER CARE KIT ...$19.75!

NORTRONICS
DISK DRIVE CLEANER

WITH SOFTWARE FOR

IBM-PC. ATARI, VIC,

APPLE,*TI $29.75

DISK CLEANER REFILLS...$14.75

CASS DRIVE CLEANER....$9.95

MEDIA BULK ERASER ...$46.75

DISK

DRIVES
$249.00

AT88S1 PD $299.00

ADD-ON DRIVES CALL

AT 88 DOUBLER $119 00 RANA 1 000 $299

INDUS GT $325

CONCORD
ATARI 1 76K MASTER 5289 OO

ATARI 34BK MASTER 5369 OO

ATARI ADD-ON DRIVES 5CALL

TRACK DRIVES
AT-D2 $329.00

AT-D2 TURBO PAK $22.95

AT-DH CALL

PRINTER CABLE $22.95

INNOVATIVE

CONCEPTS
FLIP-N-FILE 10 $3.75

FLIP-N-FILE 15 $8.95

FLIP-N-FILE 25 $18.95

FLIP-N-FILE 50 $17.75

FLIP-N-FILE(RomHolder)... $17.75

or send order io

TO ORDER

CALL TOLL FREE

800-233-8760 P
Customer Service 1-71 7-327-1825 Jersey Shore PA 1 7 74C

POLICY

In slock ilems shipped within 24 hours of order Personal

checks 'tQu»'C lour rtephs c'ea'ance before shipping No

deposilonC OD orders F»ee shippmgonprepaidcashorde's

wnhin the continental u S PA reside"!* add sales Ian All

products subject 10 availability and price change Advertised

prices show 4- discouni offered 'or casn add 4- for Master

Card or Visa DEALER INQUIRIES INVITED



Verbatim Datalife Diskettes

Box of ten 5'A" Datalife diskettes with envel

opes, labels and reinforced hub-rings. FREE

PLASTIC LIBRARY CASE.

5V4" SS/DD
MD525-D1

MD525-10

MD525-16

5V4" SS/QD
MD577-O1

MD577-1Q

MD577-16

$22.95
ID

$34.95

5V4" DS/DD
MD550-01

MD550-10

MD55O-16

5V4" DS/QD
MD557-01

MD557-10

MD557-16

$31.95
ID

$43.95

Printers

Gorilla/Banana Parallel or

serial Dot Matrix 120CPS

Gemini 10X-120CPS Bi-Directional

Prowrlter 8510AP 10"

Color printer/ploter. C. Itoh CX-

4800.4 colors, 10" Parallel or

Serial

Powertype, Daisywheel

Letter Quality

Shipping and Hanfllirin S3 OOtor anyoraeroi diskelies £9 00 lor

printer; COD orders add Si 65 We accept Visa. Mastercard and

American Express credit cards al no extra cnarge Illinois residents

please add 7% lax

$121.00

$259.00

$348.00

$555.00

$365.00

Call us now toll free ANYWHERE in the U.S.

Orders only: 1-800-227-3800 Ask lor "Smart Data"

7 Days a Week, 24 Hours a Day

Other information: (312) 256-4456

9am lo 8pm (central), Mori, through Sat.

DflTfl INC. -BF

at American Cancer Society

There is a road.

Many cancer patients need

transportation to and from

treatments. That's why the

American Cancer Society has

formed groups of volunteers

across the United States who

give a few hours of their time

each month to drive them.

The road to recovery can be a

long and difficult one, but it can

be that much easier when

there are friends who can

help along the way.

COMMODORE (fiz SOFTWARE

Beach Held

Neutral /..me

Riid over Mosc
Mailer

Atari Soft All Title-,

Logo

Pilot

Pel Emulator

Intro to Basic I

Screen Editor

5uper Expander VSP

The Manager

Simons Basic .

Music Machine

Music Composer

MetadiCobol

Nevada Fortran

Commodore

Assembler

Bonui Pack . .

CP M2.2S>stem

Eajj Scnpt

Et*J Mail 6*

E«> SpellM..

EasyCaicM .

Easy Lesion Quw

Eas> Financeil-5l

Magic Desk

Zorkll-31

Suspended

Starcross

Deadline

(TII8.9S

IDU8.9S

.10)37.95

(D159.95

IO45.95

(Cl 15.95

ID141.9S

10)49.95

.(0)37.95

fD.T)lb.95

(C.T15-.95

|D>44.95

10)18.95

10)18.95

(D(64.95

IDUB.95

10)18.95

(DIM.95

i D 130.95

Voice Synthesis

Public Domain All Titles

Accounting Series (ea)

Continental

Home accountant

Tax Advantage

FCM.

Creative Software

Household Fin

Homelnv. .

Loan Analyzer

Cymbal

English'Spanish

Science

History/Geography . . .

Music Theory

Mathematics

Entertainment Tonight

Trivia

Epyi

Pitstop

Temple of Apshai

Jumpman

Gateway toApxhai

IO59.95

ID18.95

. |D)49.95

1DI5O.75

(DI40.60

(D176.S0

ID.T)19.95

(D.TII9.95

(D.TH9.95

(D)34.9S

(D134.95

. .(DI34.95

(D)34.95

(DI34.95

..(D)25.9S

.(027.00

(DH7.00

1D.T127.0O

Jumpman Jr.

Oil Baron

Impossible Mission

Greatest Baseball .

Summer Games .

Silicone Warrior ..

(D137.95

(D13O.9S

(D137.95

He* Software

HesMon64 .

Turtle Graphics II

.(027.00

(D>39.95

(D)25.95

fD>25.95

(D)29.9S

.(D>25.«

.1027.00

.(C)4O.bO

lime Money Mgr (0)51.00

Omniwriter [D)24.20

Muliiplan (0)59.95

ties Writer64 (O30.4S

Gridrunner <C)20.95

04 Forth (C)49.9S

HES Games '84 (D)27.95

Minnesota Fals Pool (020.45

HES Modem 1 (D146.95

Mkropnwe

Hellcat Ace (D12J.95

Solo Flight (D)26.95

Nato Commander , ,(D)2b.9S

F-IS Eagle (0)36.95

■ub Logic

Flight Simulator!! (D)44.95

Night Mission Pinball (D126.9S

Spinnaker

Alf in (he Color Caves (O27.9S

Bubble Burst (C)27.95

Juke Box (O27.95

Kidwriter (DJ23.95

Face Maker (D.O23.65

Hey Diddle Diddle (DI20.30

Kindercomp (D.O20.30

Snooper Troops (D)27.0O

Fraction Fever (O23.6S

Amazing Thing (D)27.O0

Alphabet Zoo [0)23.65

Kids on Keys (D.O23.65

Delta Drawings (O27.2S

Upfor Grabs (O27.25

Cosmic Life (C)23.b5

Story Machine (C127.25

Trains (DI27.95

Aerobics (D130.9S

Sfirbcrough

Songwriter (0)35.95

Master Tjpe (D13I.95

Synap^

Ft. Apocalypse (D.O23.70

Shamus (D.O23.70

BIueM»i (D.O23.70

Zaxxon (0)27.95

SSI

Combat Leader (D129.O0

Knights of the Desert (D129.O0

Computer Baseball (DI29.O0

Eagles (D)29.O0

Ring Side Seat (DI29.00

RFD19B5 (D129.9S

Germany 1985 (DJ34.95

Golf (DI29.95

Broadsides (D)31.95

Electronic ArU

One on One (D137.O0

Music Construction (D)37.00

SkyFox (0)37.00

MitcellaneoQ*

Doodle (0)31.95

Word Pro J+ (0)76.95

Trivia Mania (0)33.95

Paper Clip '»■ Spell Pack .. .10)89.95

dried <D)79.9S

Musicalc (DM1.95

Mr. Robot (DJ26.95

Toorder call toll free or tend by mail. We accept Visa, Master Card. American Express or Money Orders. Personal checks allow two neeis id clear. Add

S2.00 for shipping wirfr an additional 11.65 for COD. orders. Other countries please call on shipping with a minimum of S10.00. All prices are subject to

change Credit and exchange only please. For return authorization call \214\ 7S9-/I937.

ATARI, APPLE, IBM. SOFTWARE LISTS AVAILABLE

FOR ORDERS ONLT CALL TOLL FREE

Outside Texas Inside Texu

1-800-527-8698 1-800-442-8717

LONGVIEWJX.

75606

Hardware

Commodore M

Riecutive 64

1541 Disk Drive

1530 Datasette

MPS 801 Printer

1650 Automodem

1702 Color Monitor

1600 Modem

64 Prog. Ref. Guide

BASF

Soft Box (10)

Joyitkka

Command Clr]

Wico "Boss"

Wico Red Ball...

Wico Power Crip

Cardo

Card + G

Card B

Cass. Interface ..

5 Slot Expansion.

Numeric Kevpad

GRMINI Printers

O'SULLIVAN

Furniture

MAXTRON

Datasetles

Only /fl% of Sufi

21.95

.23.80

19.50

13.50

.20.75

20.75

68.25

37.85

33.25

60.25

30.25

■narr

we carry ;i lined on

this ad. Call (fthi•re is

a title you need for all

computers. We

here tu serve vou

dre



20 PROGRAMS

on 2 cassette tapes
for 16K

TS1OO0,

TS1500,

& ZX81
only

$19.95.

*for TS2068, C-64, VIC-20, ATARI,

TI99/4A, CoCo & MC-10 only $29.95
Save money, learn about the exerting world of home
computing and have fun doing it with the new
HOME-PACT"

The HOME-PAC" with 21 page user manual
covers educational, graphics, recreational, home

finance and utility applications.

Great tool for learning to program in 8ASIC.
Programs are lisiable and manual includes section
on modification tips.

110 DAY MONEY BACK GUARANTY

Please add S2 00 shipping and handling to order

Simplex Software, Dept C2
62 Crestview Drive

Willingboro. NJ 08046

MC. VISA & Checks Accepted

Orders S. Inquiries State Computer Type
Dealer Inquiries Invited

a.t% SAVE MORE
Ad THAN EVER ON

mr/ 3M Scotch®
<V DISKETTES

1 LIFETIME WARRANTY 1

$169;:f$923
| oty 20 (M5)- ima ot, 20

5'. SSQD—%TPi{7J6| S3.60ea

5V DSQD—96TPI (7«7J S3.15 ea

8"SSSD(740) SS.OSea

8 SSDD(M1| SS.SOea
8'DSDO|7*3| M.tOea

Shipping 3* DISKETTES—AOO S3 00 per 100 a fraction
tnereol fl- DISKETTES—Add S4 00 pet 100 or Iraciion

thereof OTHER ITEMS Shipping charges as srmwn in

aflditon lo diskette shipping cnarges Payment: VISA or

MasterCard COD wde<s only add S3 00 Ta»ei: Illinois

customers please add 8° =

HaWK 9 AM-S PM Cantral Time

For fail aarvlct call

Nationwide: 1-600-621-6827

In Illinois: 312-944-2788

DISK WORLD!
Suite *806 • 30 East Huron Slreet • Ciwcago lii-nos 60611 1

Authorized Distributor

Information Processing Products
7T1

12A9U 5V 0SOD-96TPI 13.25 :a

ves, (emlo'ceo hubs ana

SV SSDO 96TP

Bo>e0 in 10 s

latwb

DISKETTES FOR MACINTOSH & HP-150

AT TERRIFIC SAVINGS'
3'V Memorex (3.99 ea

See on: nig id In llili Iiiub lor cltur grul viluell

Shipping: 6!4" or 3W OISKETTES—Add S3 00 pet 100 or

rewer diskettes Paymtnl; VISA and MasiercarO accepted

COO orders only. aOd S3 00 hgndlmg cliarge T»«a: Illinois
n>?'<Jenrs please add B°> sales tai

WE WILL BEAT AN1 HATI0NALL1 ADVERTISED PRICE

ON THE SAME PRDOUCTS AND QUANTITIES!

Nationwide: 1-800-621-6827

Illinois: 1-312-944-2788
Hour*: 9AM - 5PM Cantnl Tim*

Minimum Order: $35.00

DISK WORLD!, Inc.
Suite 4806 • 30 East Huron Street • Chicago, niinore 60611

ONLY

$3495

SHIPPING

& HANDLING

ADD $2.50

Dealer inquiries welcome

A compact and inexpensive Eprom eraser for the

hacker. It erases two chips per exposure, so if you

are one of those smart people who only makes little

mistakes and only needs to erase two Eproms at

a time, this eraser is for you.

CO.
4401 S. Juniper • Tempe, A2 85282

(602) 838-1277 Anzona residents add 6% taj

5DFTliJflRE.
ct\OH

HflNDBDDH
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PGS 11 POMS]

CB4 Book only S16.95 U

Book G OIbW oF all proarsms SS9.9S U

. 20 bDDk Crn-t. S Tapes only. . . . $9 . 95 L)

THIS M*>JLJ«L DOES NOT CQNDONE PIRACY

^SHIPPING: 53.00 ORDER F00M: PSIDAC"

DEPT A. 7326 N.ATLANTIC, PORTLAND, OR 97217
-CHECK OR MONEY ORDER ONLY-

FREE CATALOG!
Features Precision Tools and

Equipment for Computers

ti-? ??!

m

i

I

m

E

Jensen's new catalog features hard-to-

find precision tools, tool kits, tool cases,

test equipment and computer acces

sories used by sophisticated hobbyists,

scientists, engineers, laboratories and

government agencies. Call or write for

your free copy today.

I 7815 S. 46th Street
jv_i^v- Phoenix, AZ85040

TOOLS INC. I {602)968-6231

GREAT DISKETTES
Super low prices

SYNCOM
The low priced, high Quality diskette with a LIFETIME WAR
RANTY Packed in Dolybarjs of 10 with Tyvek envelopes,

laoeis and reinforced hubs _—___■■—
One of the best buys we've seen I'Hl' * ' ■'■■nn

$139
loTV 2QTY 20

|ea.5V«"SSDD

5%-DSDDea $115.
* ' OTY 20

DISKETTE 70—Holds 70 5H" diskettes in dust free
safety S14.95 ea - S3.00 Shpng

DISK CADDIES—Flip up style Holds 10 5V diskettes

S1.65 ea + 20ShpnQ

Shipping: 5V DISKETTES—Ado S3 00 cer 100 or frac

tion thereof OTHER ITEMS Shipping charges as shown in
addition todiskette shipping charges Payment: ViSAor MC

COD orders only, add S3.00 Tarn: Illinois customers,
please add 8%.

Nationwide: 1-800-621-6827

In Illinois: 1-312-944-2788
Minimum Ordtr S35 00

WE WILL BEAT ANY NMIONALLV ADVERTISED PfllCE!

DISK WORLD!

30 East Huron Stieci • Cnicago, mmais 60611
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The Editor's Feedback:

Computer: □ PET □ Apple a Atari D VIC-20 D Commodore 64

D TI-99/4A D Timex/Sinclair D Radio Shack Color Computer

□ Other _ _ □ Don't yet have one...

'Veyc

More

D

I 1
i !

a
a
a

>u a compute' Subscriber? □ Yes

Just

Right

□

( !
[ 1

i 1
a
□

Fewer

a

11
I !

a
□
a

Specific applications

programs.

BASIC programs.

Machine language

programs.

Tutorials

Educational articles.

Detailed explanations

of programs

□ No

More

□
D

D

a

a

1 would tike to see:

Just

Right

D
D

a

a

a

Fewer

n
a

a

a

a

Games.

Reviews of game

software.

Reviews of business

software.
Reviews of educationa.

software.

Reviews of hardware.

What do you like best about compute! ?

What do you like least?

91O1112C
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Greensboro, NC 27435-0406



COMPUTERS

FREE Reader Information Service

Use these cards to request FREE information

about the products advertised in this issue.

Clearly print or type your full name and ad

dress. Only one card should be used per

person. Circle the numbers that correspond to

the key number appearing in the advertisers

index.

Send in the card and the advertisers will receive

your inquiry. Although every effort is made to

insure that only advertisers wishing to provide

product information have reader service num

bers, COMPUTE! cannot be responsible if ad

vertisers do not provide literature to readers.

Please use these cards only for subscribing or

for requesting product information. Editorial

and customer service inquiries should be ad

dressed to: COMPUTE), P.O. Box 5406,

Greensboro, NC 27403. Check the expiration

date on the card to insure proper handling.

Use these cards and this address only for

computed Reader Information Service. Do

not send with payment in any form.
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293

304

315

326

337

348

107

118

129

140

151

162

173

184

195

206

217

228

239

250

261

272

283

294

305

316

327

338

349

108

119

130

141

152

163

174

185

196

207

218

229

240

251

262

273

284

295

306

317

328

339

350

109

120

131

142

153

164

175

186

197

208

219

230

241

252

263

274

285

296

307

318

329

340

110

121

132

143

154

165

176

187

198

209

220

231

242

253

264

275

286

297

308

319

330

341

111

122

133

144

155

166

177

188

199

210

221

232

243

254

265

276

287

298

309

320

331

342

Circle 101 for a one year new U.S. subscription to

compute!: you will be billed for $24.

Please print or type your full name and address.

Limit one card per person.

Name

Address

City

State/Province

Country

Zip

Please include zip code. Expiration 11/30/84. CO984
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Turn your CRT Monitor into a television set
with Cardco s new monitor tuners*

With a flick of the switch you can turn
your computer monitor to provide the

most vivid television pictures available. Re
ceive a sharper, clearer television picture on your

CRT monitor than you ever thought possible.

Model MT/1 includes a full wireless remote control

sixty-channel cable ready tuner with separate video

and audio output. Completely compatible with
your composite input computer monitor. For com

posite color or monochrome.

separate video and audio output

matched to your composite input com

puter monitor. For composite color or mono

chrome monitors.

p Backed by a full 90 day guarantee.

Write for illustrated literature and prices or see

CARDCO Computer Accessories and Software
wherever computers are sold.

,,■■■■■

Also available to turn your

CRT monitor into a television set is CARDCO

Model MT/2, a full UHF/VHFTV tuner with

cardco, inc.
300S.Topeka Wichita, Kansas 67202

(316)267-6525

"The world's largest manufacturer of Commodore accessories."



FEATURES COMMODORE 64"1 APPLE He1 IBM PCjr™ ATARI 800XL1

■HIH

Price*

Built-in Memory

Typewriter Keyboard

Upper/Lower Case

Programmable Function Keys

$219

64K

YES

(66 Keys)

YES

YES

$699

64K

YES

(62 Keys)

YES

NO

$669

64K

CHICKLET"

(62 Keys)

YES

YES

S299

64K

YES

(61 Keys)

YES

NO

AUDIO

Polyphonic Tones

Music Synthesizer

Hi-Fi Output

VIDEO

TV Output

Video Monitor Output

INPUT/OUTPUT

Intelligent.I/O Bus

RS-232 Communications

"Smart" Peripherals

■I'rins Hhawn iinT.nnnK.fi rvlnil and mny

••Requires »n adapter In aperiU

YES

YES

YES

YES

YES

YES

YES"

YES

vary slightly in diFfercnl ml

NO

NO

NO

EXTRA COST

YES

NO

EXTRA COST

NO

irkrls.

——^™

YES

NO

YES

EXTRA COST

EXTRA COST

NO

YES"

NO

YES !

NO :
YES '

YES i

YES

YES ;

EXTRA COST

YES

First you need the right input.

Like $219. That's what the
Commodore 64™ costs. It's about one third
the price of the Apple Me™ or the IBM* PCjr™

And 64K. That's how much memory
the Commodore 64 has. It's also how much

memory Apple lie and the IBM PCjr have.
This computer lesson is brought to you

as a public service by Commodore (certainly
not by Apple or IBM), the only computer

company that can afford to show you a chart

like the one above.
But what you can't see above are the

thousands of software programs that make
the Commodore 64 fully capable of doing
anything any "triple the price" computer can

do; for fun or profit, for every member of the
family; anything from soccer to spread
sheets to space exploration.

Because the Commodore is so

affordable, you can load up on Commodore
peripherals. Like a disk drive, a printer or a
telephone modem. All together they cost just

a tad more than an IBM PCjr by itself. With

no peripherals.

No wonder Commodore sells more
computers than Apple and IBM combined.

K commodore

COMPUTERS
IT'S NOT HOW LJTTLE IT COSTS,

IT'S HOWMUCH YOU GET.


