
It'stimeforyour
computertogrowup.
Meet PractiCalc." The world's most versatile spreadsheet at only $40."

Games are fun when it's time to play. But at
heart, your Commodore 64" or VIC-20" is a full-

grown computer

straining to

gallop at the

touch of your

fingers.

But the problem

is, most software's

been designed for

toys. Not for real

computers. Until now.

Now comes PractiCalc. And there's not much

in the world of grown

up computing it won't

do. It'll keep

addresses (in

alphabetical or

numerical order),

phone numbers

(likewise), make

Commodore 64 and VIC-20.
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Budgets, jnvenlories,

projections, you name it...

budgets and menus,

project profits, keep
track of expenses,

inventories, investments, what have you. For

your home, your school, your business.

PractiCalc gives you

everything you'd

expect from a
spreadsheet, like

adding and

subtracting,

multiplying

"?■■'?■

Spreadsheet analysis..

and dividing

calculating

square roots, logarithms, exponential

PractiCalc

numbers and even

trig functions. And

PractiCalc gives you

a lot more.

Want to make

a chart? Hit a key

and the high or low

resolution graphics of

PractiCalc Plus or

PractiCalc 64 will turn

numbers into graphs. It'

High or low

resolution graphics...

even print out

everything that shows on the screen.

Want a lot of facts and figures at your

fingertips? PractiCalc stores more than 2,000

cells in up to 100 columns and 250 rows. It'll
sort them, search them, or shuffle them for you.

You can add

entries, delete them,

or move them around

-numerically or

alphabetically, and

instantly, of course.

And you'll find

PractiCalc unusually

friendly flexible, and

forgiving.

All of which is a far cry from just playing with

a joystick. Still,

PractiCalc has one

thing in common

with a

computer

game.

The price.

Only $40.

High-speed and

wild card search.
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Alpha or numeric sort...

COMPUTER

SOFTWARE
ASSOCIATES, INC.

Exclusively distributed by Micro Software International, Inc.
The Silk Mill, 44 Oak Street, Newton Upper Falls, MA 02164 • (617) 527-7510
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It's time for your 
computer to grow up. 
Meet PractiCalc:' The world's most versatile spreadsheet at only $40: 

Games are fun when its time to play. But at 
heart, your Commodore 64" or VIC·20" is a full
grown computer __ 
straining to 
gallop at the 
touch of your 
fingers. 

But the problem 
is, most software's 
been designed for 
toys. Not for real Commodore 64 and VIC·20. 
computers. Until now. Not just for games .. . 

Now comes PractiCalc. And there's not much 
in the world of grown· 
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Budgets, inventories, 
projections, you name it .. . 

inventories, investments, what have you. For 
your home, your school, your business. 

PractiCalc gives you 
everything you 'd 
expect from a 
spreadsheet, like 
adding and 
subtracting, 
multiplying 
and dividing, 

Spreadsheet analysis. .. calculating 
square roots, logarithms, exponential 
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numbers and even 
trig functions. And 
PractiCalc gives you 
a lot more. 

Want to make 
a chart? Hit a key 
and the high or low 
resolution graphics of 
PractiCalc Plus or High or low 
PractiCalc 64 will turn resolution graphics .. . 

numbers into graphs. It'll even print out 
everything that shows on the screen. 

Want a lot of facts and figures at your 
fingertips? PractiCalc stores more than 2,000 
cells in up to 100 columns and 250 rows. It'l l 
sort them, search them, or shuffle them for you. 

'" 

High-speed and 
wild card search ... 

" 
You can add 

entries, delete them, 
or move them around 
-numerically or 
alphabetically, and 
instantly, of course. 
And you'll find 
PractiCalc unusually 
friendly, flexible, and 
forgiving. 

All of which is a far cry from just playing with 
a joystick. Still, 
PractiCalc has one 

thing in common 
with a 
computer 

game. 
The price. 

Only $40. 
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How To Make Custom

Characters On The 64
Gary Davis

Before reading this article, be sure to see
"Introduction to Custom Characters For VIC

And 64" in this issue, especially if you're
unfamiliar with the concepts of redefined
characters. The following article includes

"Chred 64," a character-editing utility that
makes the task of customizing characters easy
and fun.

The Commodore 64 allows you to change any

character in the character set to suit your own

needs. In order to understand how this is done, it

is first necessary to understand how the 64 (and

most other computers) store the character set.

If you look closely at the letters the computer

puts on the screen, you will notice that each

character is made up of little dots in an 8 x 8 grid

(see the figure).

Since there are 64 possible dots, or pixels, that

can be either on or off, we need 64 "switches" for

each character. This is done by using eight

memory locations for each character. Since one

memory location,or byte, is divided into eight bits,

using eight bytes gives us the 64 switches we

need for each character.

The bytes for each character are stored con

secutively, with the first byte for each character

representing the top row of dots in the character,

the second byte the second row of dots, and so

on. For a pixel to be on, the bit at its location must

be si'f; for a pixel to be off, the bit must be dear.

This is not as complicated as it sounds. The figure

shows how the bit patterns of sets and clears are

converted into the numbers that represent the

character. When you make a series of bytes for
every character and store them in a computer,

you have what is known as a character generator.

Relocating The Character Set
The character generator in most computers,

including the Commodore 64, is stored in Read

Only Memory (ROM). This way the computer is

120 COMPUTE'sGotetle Novamberl983

ready to display characters on the screen as soon

as it is turned on.

Unfortunately, when the character generator

is in ROM, you can't change the characters to suit

your needs. When you can't change the existing

character set, the simplest way to customize a

new character set is to move it to Random Access

Memory (RAM), and then tell the computer to

use your character set rather than the one it has in

ROM.

Telling the Commodore 64 where the new

character set is located is relatively simple to do.

Within the video controller chip (sometimes

known as the VIC-II chip) is a special memory

Pixel Pattern For Letter A

128 64 3216 8 4 2 1

16+8 = 24

32+16+8+4=60

64+32+4+2 = 102

64+32 + 16+8+4+2=126

64+32 + 4+2=102

64+32+4+2=102

64+32+4+2=102

=0

The character codes for A are

stored in memory as:

24,60,102,126,102,102,102,0

For each row add the number at the top of each column

in which a pixel is turned on. The resulting numbers

are then stored consecutively from top to boltom.

location that allows you to set a new character

pointer (the location of the first byte of your

character set).

Now let's try an experiment. Type: POKE

53272,19 and press RETURN. Your screen will be
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ready to display characters on the screen as soon 
as it is turned on. 

Unfortunately, when the character gene rator 
is in ROM, yo u can't change the characters to suit 
your needs, When you can' t change the existing 
character set, the Simplest way to customize a 
new character set is to move it to Random Access 
Memory (RAM), a nd then tell the computer to 
use your character set rather tha n the one it has in 
ROM. 

Telling the Commodore 64 where the new 
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Within the video controller chi p (sometimes 
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NEW
FOR

Davka Corporation is pleased to offer its popular

games and educational programs for Commodore 64

computers—with one disk drive. Look (or this software at

your favorite computer store or order direct from us.

Write for a free catalog. Gift certificates, from $25, are

also available.

COMMODORE
IN TIME

FOR HOLIDAY

GIFT-GIVING!

B4IPL

From Davka's Entertainment Division, two new releases:

I.Q. BASEBALL The only baseball lads answer game! With

realistic animation, sounds and music, you'll swing away, get

ting hits i( you know answers aboul baseball lore and legend.

"Who hit the most homers in a 162-game season? If a ball

hits the (oul pole, its a loul ball—True or False?" The perfect

game for baseball butts of all ages. $24.95

FUZZBALL You scoot around cleaning up fuzz balls while

avoiding obstacles. Be careful or you'll slam into the walls!

Clean up (or a high score before your lime runs out. A fast-

action arcade-style game. S24.95

From Davka's Educational Division,

some curmnt roloases:

BIBLE BASEBALL An exciting way to see how much you

know about the Old Testament—while you have fun learning

even more! When your computer asks a question, your answer

could get you a single, double, triple, or a home run-with your

players racing around the bases! S24.9S (supplemental disks

available with additional questions, as well as teachers disks to

create your own questions)

GAME OF THE MACCABEES This program provides useful

and interesting information about Ihe Festival of Chanukah,

combined with an exciting arcade type combat game. At any

stage in the battle, the player may request new questions and

win fresh troops for ihe "army' of Maccabees. Designed for

high school students and adults. S24.95

ALL ABOUT CHANUKAH This program is designed to teach

and explain the laws and customs of Chanukah. There are six

complete sections—with everything from visual instructions on

blessing the candles to an animated dreidel game S29.95

Credit card holders may order toll-free:

1-800-621-8227
In Illinois call 1-312-944-4070
(add S2 (□' shipping and handling}

'avlka
CORPORATION

845 North Michigan Avenue • Suite 843

Chicago, Illinois 60611

All soil ware is [radGm.-lrkuil by D.ivha CorpOfalKjn CnmmodoreiSiilrfldernnik of Commodore Business Machines. Inc
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filled with strange characters, but don't worry.

You have told the 64 to use a RAM character

generator, but you haven't supplied one yet. To

return your screen to normal type: POKE

53272,21 and press RETURN. You won't be able

to read what you are typing until you press

RETURN, but the computer understands. If this

doesn't work, you can always restore the screen

by pressing the RESTORE and RUN/STOP keys

at the same time.

When you are designing a new character set,

it is nice to have the normal one loaded into RAM

to start with. Then you can make changes to it.

Program 1 copies the 64's character set from ROM

to RAM.

Before you type in this program, you must

enter:

POKE 8192,0

POKE 44,32

NEW

This saves a place in RAM memory for your

new character set and protects it from being over

written by a BASIC program.

Now, type in the program and RUN it. After

about 45 seconds the computer will come back

and say READY. Now type POKE 53272,19 and

press RETURN. Nothing appears to happen, but

the characters you are now seeing on your screen

are coming from your RAM character generator,

not from ROM as usual.

To test this, type POKE 2056,255. The top of

all the letter A's on the screen should now be a

solid line. Try POKEing different numbers into

memory locations between 2048 and 6143 and

watch the results on the characters.

Using A Character Editor

By skctchingan8x8gridasseen in the figure, it

is possible to map out the entire character set on

graph paper and convert your new characters to

numbers to POKE into memory.

This method, however, can be both time-

consuming and frustrating. A far better way is to

create your new characters on the screen and let

the computer do all the calculations. With this

thought in mind, I wrote a character editor called

"Chred64." With this utility (Program 2), you

can redefine any of the text or graphics symbols

and save them on tape or disk. This can then be

loaded and used with any program.

In order to reserve memory for the alternate

character set, it is necessary to set the start of

BASIC pointer to 8192. This will leave you with

32K of RAM free for your BASIC program. To do

this, you must type in the following:

POKE 8192, 0

POKE 44, 32

NEW
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"Chred 64," a utility program for creating custom characters
on the Commodore 64.

Now the memory from 2048 to 8191 is free to

hold your new character set. You may type in or

LOAD Chred 64. After typing Chred64'for the
first time, be sure to SAVE it on tape or disk

before you RUN it. If you have made a typing er

ror, it in possible thai the computer will "crash"

and you'll have to type it all over again if you

haven't SAVEd a copy.

When you run Chred 64, the program first

copies the resident character set from ROM to

RAM and resets the character base to point to the

RAM character set. The program then expands

the current character being edited to eight times

its normal size.

To edit the current character being displayed,

you may use the cursor control keys, the asterisk,

and the space bar.

To turn on a pixel, position the cursor and

press the asterisk. To turn off a pixel, press the

space bar. To clear the entire character, press CLR.

To edit a different character, press Fl. You

will be asked to supply a row and column. This

refers to the block of characters displayed on the

lower-right corner of the screen. Just type a row

number followed by the column number or letter.

The character you selected will now be displayed,

ready for you to edit.

More Editing Features
An interesting feature of the 64 is that, unlike the

Commodore PET, the reverse-field (inverse video)

characters are stored as part of the character set.

This allows 256 redefined characters. To edit a

character not being displayed, press F3. This will

select and display the next block of 64 characters.

Rest assured that you may mix characters from

any of the blocks; only 64 characters are shown at

a time for the purpose of editing.

Sometimes you may wish to edit more than

fi lled with strange characters, but don't worry. 
You have told the 64 to use a RAM character 
generator, but you haven't supplied one yet. To 
return your screen to normal type: POKE 
53272,2'1 and press RETURN. You \-"on't be able 
to read what you are typing until yo u press 
RETURN, but the computer unde rstands. If thi s 
doesn't work, you can always restore the screen 
by pressing the RESTORE and RUN /STOP keys 
at the same ti me. 

When you are designing a new cha racter set , 
it is nice to have the no rmal one loaded into RAM 
to start with . Then you can make changes to it. 
Program 1 copies the 64's character set from ROM 
to RAM. 

Before you type in this program, YOlllllllSt 

ellter: 

POKE 8192,0 
POKE 44,32 
NEW 

This saves a place in RAM memory for your 
new character set and protects it from being ove r~ 
w ritten by a BASIC program . 

Now, type in the program and RUN it. After 
about 45 seconds the computer will come back 
and say READY. Now type POKE 53272,19 and 
press RETURN . Nothing appears to happen, but 
the characters you are now seeing on your screen 
are coming from your RAM character generator, 
not from ROM as usual. 

To test this, type POKE 2056,255. The top of 
all the letter A's on the screen should now be a 
sol id line. Try POKEing different numbers into 
memory locations between 2048 and 6143 and 
wa tch the results on the characte rs . 

USing A Character Editor 
By sketching an 8x8 grid as seen in the figure, it 
is poss ible to map out the entire character se t on 
graph paper and convert yo ur new characters to 
numbers to POKE into memory. 

This method, however, can be both time~ 
consuming and frustrating. A far better way is to 
create your new characters on the screen and let 
the computer do all the calculat ions. With th is 
thought in mind, I wrote a character editor ca lled 
"Clucd 64." With thi s utilit y (Program 2), you 
can redefi ne any of the text or graphiCS symbols 
and save them on tape or d isk. This can then be 
loaded and used with any program. 

In order to reserve memory for the al ternate 
character se t, it is necessary to se t the start of 
BASIC pointer to 8192. This will leave you with 
32K of RAM free for your BASIC program. To do 
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"Chred 6'1, .. 11 III ilily proSrtllll fill' creatillg rus h}111 dJ/lI'lh' /i'r~ 
011 ti ll' COIIII/wt/ure 64. 

Now the memory from 2048 to 8191 is free to 
hold your new character set. You may type in or 
LOAD Chred 64. After typing Chred 64 for the 
first time, be sure to SAVE it on ta pe or disk 
before yo u RU N it. If you have made a typi ng e r~ 
ror, it is possible thnl thc computcr w ill "crash" 
nnd you' ll have to type it nil over ngnin if vou 
h<lvC ll ' t SAVEd a copy. ' 

When you run Clu ed 64, the program first 
copies the resident character set from ROM to 
RAM and resets the chnracter base to point to the 
RAM character set. The program then expands 
the current character being edited to eight times 
its normal size. 

To edit the current character being displayed, 
you may use the cursor control keys, the asterisk, 
and the space bar. 

Tu turn 0 11 <I pixe l, position the cursor and 
press thc as terisk. To turn off <I pixcl, press the 
space bar. To clear the enti re chmacle r, press CLit 

To ed it a differe nt character, press Fl. You 
wi ll be asked to supply a row and column. This 
refers to the block of characters dis played on the 
lower-right corner of the screen . Just type a row 
number fo llowed by the column number or letter. 
The charac te r you selected will now be displayed, 
ready fo r yo u to ed it. 

More Editing Features 
An interesting fea ture of the 64 is that, unlike the 
Commodore PET, the reverse-field (inverse video) 
characters are stored as part of the character set. 
This allows 256 redefined cha racters. To ed it il 
character not being d isplayed, press F3. This will 
se lect and display the next block of 64 characters. 
Rest assured that you may mix characters from 
any of the blocks; only 64 characters are shown at 
a time for the purpose of editing. 

Sometimes you may wish to edit more than 
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I CodePfo-64l

[Overview I

BASIC Tutorial,

0 — Using CodePro-64

t — CBM-64 Keyboard Review

2 — Introduction to BASIC

3 — BASIC Commands

4 — BASIC Statements

5 — BASIC Functions
Graphics & Music!

Other Options

6 — Keyboard GRAPHICS

7 — Introduction to SPRITES

8 — SPRITE Generator

9 — SPRITE Demonstrator

A — Introduction to MUSIC

B — MUSIC Generator

C — MUSIC Demonstrator

K — Keyword Inquiry

R — Run Sample Programs

SELECT CHOICE OR HIT SPACE FOR DEFAULT

NEW! For the Commodore 64

ANNOUNCING

CodePro-64

A new concept in
interactive visi

learning...

Now you can luarn lu code in BASIC and develop

advanced programming skills with graphics, sprites and

music visually. You learn ny interacting with CodePro-

R4. a new concept in InlBraclh/e visual learning

SEE PROGRAM EXECUTION

Imagine actually seeing BASIC statements execute

CodePro-64 guides you Ihrough structured o«amptos ol

BASIC program segments You enter trie requested da:a

oriel Code-Pro-64 do Ihe typing for you (Itwillriol lei you

make a mislake 1

After entering an example you invoke out exclusive

BaiicVlew" .vrvc. shows you how Ihe BASIC program

example executes.

You slep through and aclualty see ihe execution of

sample program statements by simply pressing the space

Oar CodePro 64 does the resl

Yuu sue statements with corresponding How chart

graphics ;iM variable value displays You loam by visual

examples.

EXTENSIVE TUTORIAL

CodePru-64'!> uxtnnsive tutorial guides you through

OHCh BASIC command, program statement. anO function

You get dear explanations Then you enier program

stalHments as mtcraclivo examples Where appropriate,

you invoke BasicVisw lo soo ux amotes execule and

watch their How ctians and variables change

By seeing graphic displays of program segment execu

lion you learn Dy visual example You learn faster and

grssp programming concepts easier with CodePro- 64

because you immediately see Ihe resufls oi your input

You conirol your learning You can go through Ihe lulor-

lal sequentially, or relurn To the mam menu and select

different topics, or use keywordt lo select language do-

menis lo sludy You can page back and forth between

screens within a topic al the loucn ol a lunation key.

CodoPro-64 lets you follow your interests and prac

tice with interactive examples Bui you can never grit

"lost" F1 will always return you to Ihe main menu Once

you have practiced and mastered the BASIC language

elements you move on to more, advanced concepts You

Iciarn ahoul spnlo nod music programming.

SPRITE GENERATOR & DEMONSTRATOR

CodoPro 64a sprite generator [Bis you dellne your

own sprite* on the screen You team how locelihuspnles

and what dala values correspond to your sprite delini.

tions (You can Ihen use Ihese values lo v;r te your own

programs ) You can easily experiment with different defi

nitions and make changes to immedialely see Ihe ellects
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We also help you tea rn to program wilh sprites by giving

you a sprite demonstrator -u you can see ■■<•■<• etfeel ol

changing register i/alucs You can osperiment by moving

your sprite around in a screen segment, change its color

or priority and see Ihe effects of your changes You Igbtt

by visual examples.

MUSIC GENERATOR S DEMONSTRATOR

Trj teach you music programming CodcF'ro-64 gives

you an interactive music generator and demonslralor

First we help you set all yuur SID parameters (attack/

decay, sustain/ release, wavelorm, etc.), Then you oniar

nutcd to play and we show your tune graphically as It

playt, nule by note, on Ihe scale. You learn by suemgantl

hearing trio results oi your input

OUR GUARANTEE

We guarantee your satisfaction. You must be

salulled with CodGPro-6-l for the Commodore-

64 Try it for 10 days and if for any reason you aro

not ..ih' 'in! return it lo us [undamaged) fora full

ret u nil No ritk.

Our music demonstrator lets you ei peri men! wrlti var
ious combinations of music programming parameters

nnd hoar Ihe results You can quickly modily any of the

SIO register values to hea: [ha effects ot the change. For

example, you could easily change waveform ami allackV

decay values while holding all olher SID values constnni

By seeing yuur mpul arid hearing Ihe result you guickly

learn now lt> create now musical sounds and special

sound oftacts

AND MORE , . ,

We don't have enough space to tell you everything

CodePro 64 oilers. You need to see for yourself BASIC

tutorials graphics, sprites, music, keyboard review, sam

ple programs—Ihe main menu shown above gives you

jusl a summary oF the contents ol I his powerful educa

tional product

Whether you're a beginning programmer or an experi

enced professional. CodePro-64 will help you improve

your Cornmodote 64 programming skills We're suro

Because CodePro-64 was developed Dy a team of two

professionals with over 25 years ot software development

experience

CodePro-64 is a professional Quality educaliariBl pro-

tjram liir the serious student of persnnul eompullng, And

it1:; fully guaianleed. Order yours today

HOW TO ORDER

Order yoin copy OtCodePro-64 today by mail or phone
Sand Only $50 95 plus S3 00 shipping and handling to

SYSTEMS MANAGEMENT ASSOCIATES

3700 Computer Drive Depl CA

Raleigh. NC. 27609

Please specify tape or diskette -fjrgion MasterCard/

VISA accepted For laster service on credit Card orders

call (919)-7B7 7703.

Commodore 64 is a trademark ol Commodore Bustoss

Machines, Inc

Ad no 733 Copynyht 1983. SMA

Dealt' inquiries invited.

Now you can le~rn 10 code In BASIC and develop 
advanc~ progromm,ng sk,lIs '.'1 1th graph'cs. sprites and 
musoc- vlsually. You learn by interact ing with CodeP,o' 
64,11 new concept In ,ntcra CllV() v'suallearning 

SEE PROGRAM EXECUTtON 
Imag.ne aCluatty SC(l Ir1{j BASIC stalements e~c<:ute 

CodePro 64 g",<.Ies you through StlUC1UlOO e, amples ot 
BASIC prog.am seglT\Cflts YOI.l enter me 'C'qO)l)Sled da:a 
or I<lt CodePro·64 cIo Inc typ;ng 10' you l it Wilt not ~I you 
ma~e a IT\Ista~ll) 

Alter ente"ng an example you "1Vo~e our e,clllSNe 
Bnlc:Vlew ·· wnocn I ho_ you 1I0w ll1e BASIC prog.am 
eumple eXKulH . 

You slep tluough and aClUally see tile c'c<:ut,on 01 
s.amplo plog.am sta:eltlef1ts Oy somply prcssong lh!! space 
bIIr ~Pro 64 dOcs trll! leSI 

YOu SC(J staTemenTS 'Mth correspond,ng flow chart 
g raph ici and v9!,abTc value d,splays You learn by vls",,1 
examples 

EXTENSIVE TUTORIAL 
CodOPrO·{l4'S e xtenSive tUiOnal gUlde~ you tM rough 

oach BASIC command, plog,al!) stalemenl. and lunc l,on 
You got clear oxpla l1l1t,ons Then you entu! p'ogram 
Wllomonts as mtOrDChYO examples. Whore apWoplia lC. 
you Inyoko BilSICVoew to SC(l e~amples execule an!! 
walCh tne,r Ilow chaMS and vaflaoles change 

By see'ng graptuc d,sptaysot Pfogfam segment execu· 
t,on you ~am Dy ",sual example You learn laste. and 
grasp p.og.amming concepts "asi ... 'Mth CodeP.o·t),1 
DecauSO yO<.J ,mrTlCd.a lcly:;oo Inc resu~s oI)'OUI .nput 

You con lrol your lOarfling YO<.J can go tmoug~ lhetutor· 
oal sequentially. or retl)ln to tile ma,n mcf1~ and solect 
d,llerent 10000S. Ol ~" keywo.dl lO SeleCt languaQC eill· 
mCl1 ls 10 SI~(ly You can page DaCk and tOllh Detwccn 
screens WlIll>n a topiC al the tOUCh 01 a tunctlOl1 ~ey 

NEW! For the Commodore 64'" 
ANNOUNCING 

CodePro-64™ 
A new concept in 
interactive visual 

learning ... 

C()(toPro·64 lei s you 10How you. Inl erests anoj prac· 
l ice w,'h InTe'act,ve examples. BUl you can never \lU I 
"lost" 1' 1 '.'1111 always return you to Ihe main menu Once 
you havC prac t'cCIJ and mastered the BASIC Illnguago 
u lamonts you rno"", on to mor~ advanced concepts You 
ICllm aboul SplI!C lind musoc programm'''II 

SPRITE GENERATOR &. OEMONSTRATOR 
CodoPro·64 s spr.te generator lets you dellne you. 

own I p.l1u on tnescrccn You teamllOwl0Cehnespfltes 
and wMI !lata values corlcspond to you. spnte del,n,· 
t,ons (You can Incn use !fIese values 10 wr te your own 
prog.ams) VO<.J can easily experiment 'MIn C "Cfenl det,· 
M,ons and ma~e cnanges to ,mmed,alely sec Ille Ollects 

We also help yoo learn 10 plog'am w,!fI spl!tes Oy g,wIg 
yQu a I prlte demOnll'ltor so you can sec Ifill elltX:1 ot 
Challll""Il .eglStt'f values YOU can e~ pe",ncnt by mov'ng 
youl Sp. ,111 mound", a screen Sll9men1. charlge lIs colOr 
er pnelO'y alld S&e Incellectsol you. c.nanges You learn 
by Ylsual e~amples 

MUSIC GENERATOR & OEMONSTRATOR 

To teaCh you musIc proyrammlng CodePro·64 \J'V\JS 
you an interact'"e musoc genemlor and (jcmonSlrniO, 
Fllst we na lp you SCI aU y<>ur SID PJrametCls 11'I!~c~1 
(tacllY. sustmnfroloase. wavetorm. elc.) Then you cnler 
rmlos to play Qnd we Ihow you. lune g.aphlcally III II 
playl, rmlo bynOTe.on IllIl sca le Yeu learn bysce,n[larl(j 
henrlng!tIC losullS 01 your .nput 

OUR GUARANTEE 

We gua.anl" you. u tislaction. You must be 
sall$l.ted Wltn COOoPro·64 lor the Commodote· 
64 TI'/,lIor 10tlaySand dlor any.caSOtlyoua'e 
noI58t,SI!Ctl relurn It 10 us (undamaged) lor a lUll 
IIllund No "'k. 

Our musoc demonSlrator le tl you nperlmenl W In " al · 
oOus comblnaToOIls of muSrC proyrammlng p;'l!lImelms 
and hear IhefesulTS You (:an quickly modify IIny 01 tile 
SIO regl ste. values to hear n,e ..,tfeets at tr>c char 'I/O For 
c ~ arnp!e, you COllin p.asl ly changu wa veform and altackl 
decay "alues While hold,n !) ni l olhel SID values constanl 
!3y sce l1'11 you r mpul am! heating Inc rosult you qu.ckly 
learn !lOW 10 create new ",us'cn l soundS unCI 5J)(l{: ,al 
SOUn<.l eTTCC1S 

AND MORE ..• 
Wo don'l have enough space 10 Iell yOu elfC.ylMg 

CoaePro 64 oilers You need to sec lor yoursc:f BASIC 
'ulor'a's. g.apn,cs. SPf.tes. musIC. ~cyOoald lev,ew sam· 
pte programs-Inc ma.n menu srown aoovc g,ves you 
)USI a summary ollne contents oIln.s powerlul edotR' 
I,onal I)fOOotl 

Whetne. you'Ie II De9.nn.ng prOllrammer er an eXIICfI· 
enced pretesslOnal, CodePre'64 MU nOlp yQu ,mP'Ove 
yeur Commodere 64 progmmming sk~ls WO're sure 
lleCause Co<!ePm·64 was developed Dy a tellm 01 two 
Plotoss lonals w.ln o.e, 2S yea~ 01 so~wa!e ojeyelop'Tlenl 
e~penence 

Coderro·54 IS a pmlessional qua il ly edllCallona l pm· 
g,am 1m thl' se rious student 01 personal cempuliny An(l 
II '~ tully IjIYa,anteed. Order you ,s tOday 

HOW TO OROER 
CrdC! yOLlI copy et COdcPre·64 tod~ y by ma~ or phOne 

StInd only S5995 plus $3,00 Sh[pplflg and nandllllQ 10 
SYSTEMS MANAGEMENT ASSOCIATES 

3700 COmpute' Dove Depl. CA 
Ha!eogh. N.C 27609 

Plell5ll i pecily tape er d is~etle Wlf510n MasterCard l 
VISA accepted for laster seMCI! on cred.t c~rd e'(l,,'S 
C.11I(919)·7B7 n03 

CommotlOrO 64 IS II uaoemar~ ot Cornrnooore Bu"re$~ 
Maen.ncs. Inc 
Ad no 133, Copyngh! 1983. SMA 
Deale. inqulriH In.lt"d. 



Commodore-64 Users

You're Not Alone Anymore

Now you can gel a full range of support services from

our International Commodore-64 Users Group,

including a free newsletter, special sale prices on

software and hardware, and inexpensive rentals of

oil Commodore-64 cartridge-based programs. Look

at these sample prices.

COMMODORE

Music Composer

Music Machine

Clowns

Jupiter Lander

Kickman

Omega Race

Sea Wolf

Speed/Bingo Math

Visible Solar System

Radar Rat Race

HES

HES Mon-64

HES Wnter-64

Gridrunner

Relroball

Turtle Graphics II

QUICK BROWN BOX

Word Processor

List

15.95

15.95

15.95

12,95

15.95

1595

15.95

15,95

18.95

12.95

39.95

44,95

39.95

39,95

49,95

65.00

Sale

12 76

12.76

12.76

10.36

12.76

12.76

12.76

1276

15.16

10.36

31.96

35.96

31.96

31.96

39.96

52.00

Rents

(1 Mon

3.00

3.00

3.00

3.00

3,00

3.00

3.00

3,00

3.00

3.00

4.00

4.50

4.00

4.00

5.00

6.50

OCEANS INTERNATIONAL

Amazing Maze

Close Encounters

Do! Gobbler

Space Ric-O-Sha

Tank Wars

CREATIVE

Moondusi

Save New York

Astroblilz

Trashman

32.95

32.95

32,95

32,95

32.95

34.95

34 95

34.95

34.95

26.34

26.34

26,34

26,34

26.3d

27.96

27 96

27.96

27.96

3.50

3.50

3.50

3.50

3.50

3.50

3.50

3.50

3.50

Membership fee only SI 5 to join, plus S10 per year

dues Itotal of S25 first year). Call or write for more

detailed information

And don't forget our own OMNIWARE programs on

tiipe or disk (also available for VIC-20),

OMNIFILE Data Manager $19.95

DRILLMASTER Quiz and Drill Program $15.95

OMNITEST (Both of the above] S27.95

OMNICOMM Smart Terminal Program $39.95

1948 OAK RIDGE TURNPIKE OAK RIDGE.TN 37830

615-482-9592

VISA AND MASTERCARD ACCEPTED

one character at a time to make a larger shape.

This can be easily accomplished by pressing F5.

Instead of a single character, you will be able to

edit a block of four characters. To go back to single

character mode, just press F5 again.

After you have redefined several characters,

the text on the screen may become unreadable as

your new characters replace the existing ones. To

restore the character set to normal, without

destroying your new character set, press F7. To

return to your new character set, press F7 again.

When you are done working with a character

set, you can restore the font to the normal

character set by pressing R. You will be asked

"Are you sure?" Now is your last chance to save

your character set. If you are really done, press Y;

otherwise, press N.

After you have gone to the effort of creating a

new character set, you will probably want to save

it on disk or tape for use in other programs. To

save your character set, press S. Follow the direc

tions given on the screen. After the character set

is saved, you will be returned to the editor. (When

typing Chrcd 64, omit line 225 for use with tape.)

Sometimes you may wish to alter a character

set that you have already created and saved. To

load another character set, press L and follow the

directions given on the screen. Be careful — the

new character set is loaded on top of the current

character set, so be sure to save it if you want to

use it later.

OK, you've developed your new character

set. To use it with another program, you will have

to type POKE 8192, 0:POKE 44, 32: NEW, just as

you do when you load Chred 64. To load in the

character set, place the cassette containing your

new character set in the recorder, or the disk in the

drive. For tape, type LOAD "filename",1,1

where "filename" is the name you gave when

you saved the character set. For disk, type

LOAD"filename",8,l. To use the new character

set, POKE 53272,19. To return to the normal

character set, POKE 53272, 21.

I hope you have as much fun using this pro

gram as I had writing it. I wouldlike to express

my thanks to Don Moses for the use of his 64 in

developing this program, and to the Central Ohio

PET Users Group for providing detailed maps of

the video chip registers.

If you do not want to type in this program

yourself, please send a blank disk or cassette tape

along with a stamped, self-addressed mailer and

$3 to the address below. I will send you a copy of

Chred 64 and a character set developed with it.

Gary Davis

7147 Carbone Drive

Columbus, OH 43224

See program listings on page 196.

Commodore-64 Users 
You're Not Alone Anymore 

Now you can gel a full range of support services from 
OUf Imernational Commodore-64 Users Group. 
including a free ncwslel1cr, special sale prices on 
software and hardware, and inexpensive rentals of 
all Commodore-64 carlridgc: based programs. Look 
at these sample prices. 

Li st Sale Rental 

COMMODORE 
Music Composer 
Music Mach ine 
Clowns 
Jupiter Lander 
Kickman 
Omega Race 
Sea Wolf 
Speed/ Bingo Math 
Visible Solar System 
Radar Rat Race 

HES 
HES Mon· 64 
HES Writer -64 
Gridrunner 
Rot roba ll 
Tunle Graphics II 

QUICK BROWN BOX 
Word Processor 

15.95 12.76 
15,95 12.76 
15.95 12.76 
12.95 10.36 
15.95 12 .76 
15.95 12.76 
15.95 12.76 
15.95 12.76 
18 .95 15.16 
12,95 10.36 

39 .95 31.96 
44 .95 35 .96 
39.95 31 .96 
39.95 31.96 
49.95 39.96 

65.00 52 .00 

OCEANS INTERNATIONAL 
Amazing Maze 32 .95 26.34 
Close Encounters 32 .95 26.34 
Dot Gobbler 32.95 26.34 
Space Ric -O-Sha 32 .95 26.34 
Tank Wars 

CREATIVE 
M oondu st 
Sal/e New York 
Astrobli tz 
Trashman 

32 .95 26.34 

34 .95 27 .96 
3495 27 .96 
34 .95 2796 
34 .95 27.96 

11 Month) 

3.00 
3.00 
3.00 
3 .00 
3.00 
3 .00 
3.00 
3 .00 
3.00 
3.00 

4.00 
4.50 
4.00 
4.00 
5 .00 

6 .50 

3 .50 
3 .50 
3 .50 
3.50 
3.50 

3 .50 
3 .50 
3.50 
3.50 

M embership fee only $15 to join. plus S10 per year 
dues (total of $25 fi rSI year). Ca l l or write for more 
detailed information . 

And don't forget our own OMNIWARE program s on 
tape or disk (al so aI/ail able for VIC -20). 

OMNIFILE Data Manager 
DRILLMASTER Quiz and Drill Program 
OMNITEST (80th of the above ) 
OMNICOMM Smart Terminal Program 

$19.95 
$15.95 
$27.95 
$39.95 

1948 OAK RIDGE TURNPIKE OAK RIOGE.TN 37830 
615·482-9592 

VISA AND MASTERCARD ACC EPTED 

one character at a time to make a larger shape. 
This can be eaSily accomplished by pressing FS. 
Instead of a single character, you will be able to 
edit a block of four characters. To go back to single 
character mode,' just press FS again. 

Afte r you have redefined several characters, 
the text on the screen may become unreadable as 
your new characters replace the existing ones. To 
restore the character se t to normal, without 
destroying your new character set, press F7. To 
return to your new character set, press F7 again. 

When you are done working with a character 
set, you can restore the font to the normal 
character set by pressing R. You will be asked 
.. Are you sure?" Now is your last chance to save 
your character set. If you are really done, press Y; 
otherwise, press N. 

After you have gone to the effort of creating a 
new charncte r set, you will probably want to save 
it on disk or tape for use in other programs. To 
save your character set, press S. Follow the direc
tions given on the screen. After the character set 
is saved, you will be returned to the editor . (When 
typing Chred 64, omit line 225 for usc wilh tape.) 

Sometimes you may wish to alter a character 
set that you have already created and saved. To 
load another character sct. press L and fo llow the 
directions given on the screen. Be careful - the 
new character set is loaded on top of the current 
character set, so be sure to save it if you want to 
use it la ter. 

OK, you've developed your new character 
sct. To use it with another program, you will have 
to type POKE 8192, O:POKE 44,32: NEW, just as 
you do when you load Chred 64. To load in the 
character se t, place the cassette containing your 
new character se t in the recorder , or the disk in the 
drive. For ta pe, type LOAD "filename" ,1,1 
where "filena me" is the nil me you gave when 
you saved the chilracter set. For disk, type 
LOAD" fi1enamc" ,8,l. To use the new character 
set, POKE 53272,19. To relurn to the normal 
character set, POKE 53272, 21. 

I hope you have as much fun using this pro
gram as I had writing it . I would Jike to express 
my thanks to Don Moses for the use of his 64 in 
developing this program, and to the Centra l O hio 
PET Users Group for providing detailed maps of 
the video chip registers. 

If you do not want to type in this program 
yourself, please send a blank disk or cassette tape 
along with a stamped, self-addressed mailer and 
$3 to the address below . I will send you a copy of 
Chred 64 and a character set developed with it. 

Gary Davis 
1147 Cnrbolle Drive 
Columbus, OH 43224 

See program listillgs 0 11 Imge 196. 
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EUREKA!

That's what we said when our new

"invention" solved all our VIC-20™ and

Commodore-64™programming problems

We had a problem. So we invented

PC-DocuMale'" to solve It The problem was

how to quickly master ihe VIC-20 and

CBM-64 keyboards and easily starl pro

gramming in BASIC on our new personal

computers. First we went through the

manuals.

INCONVENIENT MANUALS

The user's guide was a nuisance and the

programmer's reference manual was just

plain inconvenient to use. We found Ihe

conirol key combinations confusing and Ihe

introduction to BASIC to be too "basic" lor

our needs. We needed a simple soiuiion to

our documentation problems.

So we decided to surround the keyboard

of each PC with Ihe inforrnalion we wanted.

We decided to print whatever we needed on

sturdy plastic templates which would fit Ihe

Keyboard of eilher the VIC-20 or Commo

dore 64.

SIMPLE SOLUTION

This was the simple solution to our prob

lem. Now we could have the essential

information right at our lingeries.

On the left side and lop of the templates

we put BASIC functions, commands, and

statements. On the lower loft we used key

symbols to remind us of how to use SHIFT,

RUN/STOP. CTRL and the '■Commodore"

key. Over on the bottom right side we put

some additional keys lo help remember

about CLB/HOME and RESTORE. Bui we

were still a little confused

STILL CONFUSED

We tound we were confused about music

programming, color graphics, and sprites.

On both the VIC-20 and the CBM-64 tem

plates we carefully organized and summar

ized Ihe essential reference data for music

programming and put it across the lop-

showing notes and the scale. All thoso

values you must POKE and where to POKE

them are listed.

Then to clarily color graphics we laid out

screen memory maps showing character

and color addresses in a screen matrix. (We

got this idea from the manuals.)

' For the VIC-20 we added a complete

memory address map for documenting

where everything is in an expanded or

unexpended VIC.

For Ihe Commodore 64 we came up with

a really clever summary lable for showing

almost everything you ever need to know lor

sprite graphics.

GETTING EASIER

Now we had organized the most essential

information for our VIC and 64 in the most

logical way BASIC, music, color graphics,

and sprites all seemed a lot easier. Our

initial problem was solved by PC-Docu-

Mate"

But we have a confession to make..

WE CHEATED

We had solved this kind of problem

before. In facl, many times before. You see.

we at SMA developed the original PC-Docu-

Mate for the IBM PC. We've made templates

lor IBM BASIC and DOS. lor WORDSTAR1".

VISICALC1" and other best-selling software

packages for ihe IBM PC.

So we knew we could invent another

PC-DocuMale1" to solve our problems with

the VIC-20 and Commodore 64. Now our

solution can be yours and you can join the

thousands of satisfied users ol our template

products.

Take advantage ol our experience and

success with PC-DocuMate templates. Get

one for your personal computer

SOME SPECIFICS

Our lemplates for the VIC and 64 are

made from Ihe same high quality non-glare

plastic as the more expensive IBM PC

versions.

Tha templates are an attractive gray

color and are imprinted with a special black

ink which bonds permanently to the plastic.

They are precision die-cul to fit your

keyboard.

Unlike some other producls we've seen

in this calegory, PC-DocuMale templates

are professionally and expertly designed

And they are fully guaranteed.

OUR GUARANTEE

Wo guarantee your satisfaction. Vou must

be satisfied with your PC-DocuMaie lor your

VIC-20 or CBM-64. Try il lor tO days and if

for any reason you are not satisfied return it

10 us {undamaged) tor a full refund. No rt>k.

SOLVE YOUR PROGRAMMING

PROBLEMS WITH PC-DocuMate™

Order your PC-DocuMate today (by

phone or mail) and solve your VIC-20 or

CBM-64 programming problems Send only

Si 2.95 and specify which computer you

have. We pay for shipping and handling.

Use the coupon below or call 919-787-7703

for faster service.

I YES! Please RUSH me VIC-20
I lemplates and/or CBM-64 tem

plates at $1295 each.'l have enclosed

S by:

Check __ Money order MC/VISA

Name

Addiess

Qiy

Card tr

BlalB Zip

Exp

Signalure

Foreign o'Oeis (except Canada) aflfl SS 00 US

Mail to: Systems Management Associates

3700 Computer Drive. Depi. J-1

P.O. Bo* 20025

Raleigh. North Carolina 27619

Canadians: Please send S18.95 CDN tor

each template to

Systems Management Associates

55A Wcslmorc Dr. Depi J-t

Rexdale, ONTARIO M9V3Y6

I

I I

V>C-2Q,-irxi Cotrinuxloro Gfl are Trademarks ol Commodore Busi

ness Machines. Inc

Ad no 73t Copyrighl 19B3. SMA

Dealer jnqulri« Invited.

We had a problem. So we invcntad 
PC·OocuMate'- to sOlve It. The problem was 
how to quickly master Ihe VtC·20 and 
CBM.-64 keyboards and easity starl pro· 
gramming in BASIC on our new personal 
computers. First we wenl through the 
manuals. 

INCONVENIENT MANUALS 
The user's guide was a nuisance and tho 

programmer's relerenco manual was jusl 
plain inconvenient to use. We tound the 
contrOl key combinations confusing and the 
introduction to BASIC to be too "basic" for 
our needs. We needed a simple solution \0 
our documentation problems. 

So we decided 10 surround the keyboard 
of each PC with Ihe information we wanted. 
We decided 10 print whatever we needed on 
sturdy plastic templates which would lit the 
keyboard of either the V1C·20 or Comma· 
dare 64. 

StMPLE SOLUTION 
This was the simple solution to our prob· 

lem. Now we could have the essential 
information right at our fingertips. 

On tho left sido and top ot the templalos 
we put BASIC functions, commands. and 
stalOments. On the towor 1011 we used key 
symbots to remind us of how to use SHtFT. 
RUN/STOP. CTRL and the "Commodore"' 
key. Over on the bOllom right side we put 
some additional keys to help remember 
about CLR/HOME and RESTORE. But we 
were still a little contused. 

STILL CONFUSED 
We tound we were contused aboul music 

programming, color graphics. and sprites. 
On both the VIC·20 and the CBM·64 tem· 
ptates we carefully organized and summar· 
ized the essential reference data for music 
programming and put It across the lop
showing notes and the scale. All those 
valuos you must POKE and where to POKE 
them are listed. 

Then to clarity color graphics we laid out 
screen memory maps showing character 
and color addresses in a screen mat(i~ . (We 
got this idea lrom Ihe manuals.) 

For the VIC-20 we added a complete 
memory address map lor documenting 
where everything is in an expanded or 
unexpanded VIC. 

EUREKA! 
That's what we said when our new 

"invention" solved al/ our VIC-20'· and 
Commodore-64'· programming problems 

For the Commodore 64 wc came up with 
a really clever summary table for showing 
almost everything you ever need to know tor 
sprite graphiCS. 

GETTING EASIER 
Now we had organized the most essential 

intormation tor our VIC and 64 in the most 
logical way. BASIC. music. color graphics. 
and sprites all seemed a lot easier. Our 
init ial problem was solved by PC·Docu· 
Mate'· 

But we have a conlession to make .. 

WE CHEATED 
We had solved this kind at problem 

betore. In tacl. many times before. You see. 
we at SMA developed the original PC·Docu· 
Mate lor the IBM PC. We've made lemplates 
for IBM BASIC and DOS, tor WORQSTAR'·. 
VJSICALC'· and athOl best·selling software 
packages tor the IBM PC. 

So we knew we could invent another 
PC·OocuMale'- to solve our problems with 
the VIC-20 and CommOdore 54. Now our 
solution can be yOUls and you can join the 
thousands 01 satistied users of OUI template 
products. 

Take advantage 01 our experience and 
success with PC·DocuMate templates. Gel 
one lor your personal computer. 

SOME SPECIFICS 
Our templates 101 the VIC and 64 are 

made tram the same high quality non·glare 
plastiC as the more expensive IBM PC 
versions. 

The templates are an attractive gray 
color and are imprinted with a special black 
ink which bonds permanently 10 the plastic. 
They are precision die·cul to Iii your 
keyboard. . 

Unlike some other products we've seen 
in Ihis category, PC·OocuMate lemplales 
are prOfessionally and eMpcrtly designed. 
And they are lully gualantccd. 

OUA GUARANTEE 
We guarontee your sa!lslncllOO. You muai 

be ull, 1It<l Wjl h your PC·QocuMalefOf yoor 
VIC·20 Of CSM·64. Try il tor 10 da~ and It 
tor any reasoo )'OU Gre not sallsfic<f ,elum rt 
tollS (undamaged) for a lutl .eIUlld. No riM. 

SOLVE YOUR PROGRAMMING 
PROBLEMS WITH PC·OocuMate'· 

Order your PC·OocuMate loday (by 
phone or mail) and solve your VIC·20 or 
CBM-54 programming problems. Send only 
$12.95 and specily which computer you 
have. We pay lor shipping and handling. 
Use Ihe coupon below or call 919·787·7703 
for taster service. 

I~ES! ~;;s; RUSH;;==-VIC-20 .. 

I templates and/or _ _ CBM·54 tern· 

I plates at S 12.95 each: I have encfosed 

I S by: 
I Check _ Money order -MC/VISA _ 
I 
I ~N~'~m';----------
I 
I -AO'"'="="o--------------------
I 
t C,ly SIIIIO Z,p 

Exp. 

Signahm: 

fOfO'9" Ofders (excepl Qmalla) aoo $5.00 US 

Mail 10: Systems Management Associates 
3700 Computer Drive. Dept. J· t 
P.O. 80~ 20025 
Raleigh. Nonh Carolina 27619 

Canadians: Please send $18.95 CON for 
each lemplate to: 

Systems Management Alloclates 
55A Westmorc Dr., Dept. J·t 
Rexdale. ONTARIO M9V3Y6 
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How To Make Custom

Characters On The VIC
Gregg Keizer, Assistant Book Editor

Before reading this article, be sure to see

"Introduction To Custom Characters For VIC

And 64" in this issue, especially if you're un

familiar with the concepts of redefined

characters.

The standard characters provided with the VIC

are certainly useful, afford plenty of variety, and

can be combined to create new shapes and

figures. Many games on the VIC, for instance,

often use only the standard character set to

display the screen and show objects or user-

controlled figures.

But there will be times when you need to

draw a new shape or figure that the standard

character set just can't produce. You'll often find

this true as you design your own games. Or

perhaps you simply want to experiment, to see

what you can do with the VIC.

Creating custom characters takes up more

memory, which can be crucial when you're using

the VIC, and it can take time to design and add

them to a program. But when you're looking for

just the right figure, and it shows on the screen

during a game, you'll agree that it was worth the

effort.

Fooling The VIC
You've already looked through the article "Intro

duction to Custom Characters," and perhaps

read "The Inner World of Computers, Part 1:

Binary Numbers" elsewhere in this issue, so you

know what custom characters are and how to

design them using graph paper. Now that you

have the figures in mind, you can actually begin

to place those custom characters in the VIC.

Remember that the character set of most com

puters, including the VIC, is located in Read Only

Memory, or ROM, and is permanently stored
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there. The VIC's character memory begins at loca

tion 32768, which stores the number value of the

top row of the @ character. The number value of

the second row of that character is at location

32769, the third row at location 32770, and so on.

In order to change the character set and insert

your own custom characters, you first need to

change the place where the VIC looks to find its

character set. You can do this by changing the

pointer, which fortunately is in a Random Access

Memory (RAM) location. By changing this

memory location, you are in effect instructing the

computer to look elsewhere for its character set.

The VIC looks to location 36869 for its pointer.

Although the pointer's value is usually 240 or 242,

it can be changed by POKEing a new value into

that location. Entering POKE 36869,255, for exam

ple, fools the computer into looking to a new loca

tion in RAM, 7168, for character data, instead of

the ROM location 32768. You can begin your

custom character set in a RAM location ranging

from 4096 to 7168, but the best place to start is at

7168.

Right now, however, there is nothing there

for the VIC to look at. You need to copy the

character set data to your new RAM location. As

explained in "Introduction to Custom Char

acters," this isn't that hard.

What you need to do is free enough space

from BASIC to fit in your recopied character set,

as well as protect it from the BASIC'S operations.

Then you have to tell the VIC to read the numbers

in the character set stored in ROM and copy those

numbers starting at your new RAM location, 7168.

A short routine such as the one below does all

the work for you in only three program lines.

10 PRINT"[CLR]":POKE 36869,255

20 POKE 52,28:POKE 56,28:CLR

30 FOR 1=7168 TO 7679:POKE I,PEEK{25600+I

):NEXT

How To Make Custom 
Characters On The VIC 

Gregg Keizer, Assistant Book Editor 

Before reading this article, be sure to see 
"Introduction To Custom Characters For VIC 
And 64/1 in this issue, especially if you' re un
familiar with the concepts of redefined 
characters. 

The s tandard characters provided with the VIC 
are certainly lIseful, afford ple nty of variety, and 
can be combined to create new shapes and 
figures. Many games on the VIC, for instance, 
often use only the s tandard character set to 
display the screen and show objects o r user~ 
controlled figures. 

But there will be times when you need to 
draw a new shape or figure that the standard 
character set just can't produce. You' ll often find 
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perhaps you simply want to experiment, to see 
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the VIC, and it can take time to design and add 
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just the right figure, and it shows on the screen 
during a game, you' ll agree tha t it was worth the 
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You 've already looked through the article " Intro
duction to Custom Characters," and perhaps 
read " The Inner World of Computers, Part 1: 
Binary Numbers" elsewhere in this issue, so yo u 
know what custom characters are and how to 
design them using graph paper. Now that you 
have the figures in mind, you can actually begin 
to place those custom characters in the VIC. 

Remember tha t the character set of most com
puters, including the VIC, is located in Read Only 
Memory, or ROM, and is permanently s tored 

126 COMPUTEr. Gazelle No.ember 1983 

there. The VIC's character memory begins at loca
tion 32768, which sto res the number value of the 
top row of the@character. The number value of 
the second row of that character is at location 
32769, the third row at location 32770, and so on. 

In o rder to cha nge the cha racte r set and insert 
your own custom characte rs, yo u first need to 
cha nge the place where the VIC looks to find its 
character set. You can do this by changing the 
pointer, which fortunately is in a Random Access 
Memory (RAM) location. By changing this 
me mory location, you are in effect instructing the 
computer to look elsewhere fo r its character set. 

The VIC looks to loca tion 36869 for its pa inte r. 
Although the pOinter's value is usually 240 or 242, 
it can be changed by POKEing a new value into 
that loca tion . Ente ring POKE 36869,255, for exam
ple, fool s the computer into looking to a new loca
tion in RAM, 7168, for character data, instead of 
the ROM loca tion 32768. You can begin yo ur 
custom character set in a RAM location ranging 
from 4096 to 7168, but the best place to s tart is at 
7168. 

Right now, however, there is no thing there 
for the VIC to look at. You need to copy the 
character set data to your new RAM location. As 
explained in " Introduct ion to Custom Char
acters," this isn't that hard .. 

What you need to do is free enough space 
from BASIC to fit in your recopied character set, 
as well as protect it from the BASIC's operations. 
Then you have to tell the VIC to read the numbers 
in the character sel stored in ROM and copy those 
numbers s tarting at your new RAM location, 7168. 

A short ro utine such as the one below does all 
the work for you in only three program lines. 

10 PR1NT" [CLR} ":POKE 36869,255 
2e POKE 52 , 28 : POKE 56 , 28:CLR 
3e FOR 1=7168 TO 7679 : POKE I ,PEEK(25600+1 

) :NEXT 
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Finally, it's VIC's turn!

Users of other popular personal

computers have been enjoying their

COMPUTE! Books COMPUTEI's

First Book Of PET/CBM, Program

ming The PET/CBM, and others.

Now, there's a book devoted

exclusively to the Commodore VIC-

20™ Computer: COMPUTEI's First

Book Of VIC.

The editors of COMPUTE!

Magazine - the leading resource for

the VIC-20 - gathered together the

best VIC-20 articles published since

the summer of 1981 and added

some new material. The result is

more than 200 pages of valuable

information - information that goes

beyond [fie instruction manuals. In

the COMPUTE! tradition, it is care

fully edited to be easily understood

and useful for beginners and experts

alike.

COMPUTEI's First Book Of VIC

is spiral-bound to lie flat, and

includes ready-to-type program

listings and articles such as 'The

Joystick Connection: Meteor Maze,"

"STARFIGHT3," "Train Your PET To

Run VIC Programs." "Renumber

BASIC Lines The Easy Way," "High

Resolution Plotting," "Custom Char

acters For The VIC." "VIC Memory -

The Uncharted Adventure," and "A

Simple Monitor For The VIC."

Ai only S12.95, less than most

computer manuals. COMPUTEI's First Book Of VIC

is among the best resources a VIC user can own.

Available 3t computer dealers and bookstores nationwide. To order directly call TOLL FREE 800-334-0868.

In North Carolina call 919-275-9809. Or send check or money order to COMPUTE! Books, P.O. Box 5406
Greensboro, NC 27403.

'■ McGillrsier
■ Lyle Joidein

Wayne Kozun

Gteer

Kozun
■ C D Lane

Charles Br.innon
■ Jim Buttemdd

■; Keith Schteiffer
Charles H. Gould

J/rn i

J g Jesolut/on Plotting
154 VfC Color Tips "
157 Thi-VVindow . "
160 Custom Characters For The VIC

179 Browsing

Greg and Ross Sherwood

■ Kenneth Knox
■ . Paul F, Schatz

■ Charles Erannon
■ ■ ■ Chdrles Brannon

David Malrnberrj

Chip ■■■■ Dale Gilbert
'■■*:■■■■■ ■ J'rrrBujterfield
Uavid Baron / Michavi Kleiner t

Jim BuiierfTeJd

J index

D,rec{|y -20
Jim Butterfietd

Russell Kavanagh

Arid i?. shipping and handling. Outside iht? U S. add S5 for air mail, S2 for surface mail, All orders prepaid, U.S. fund;, only.

VIC-20 is a traderwkof Commodore Electronics Limned. November 19B3 COMPUTE!',; Gazette 127

COMPUTE!'s 
First Book Of VIC 

AuthOrs: 

Price: 
On Sale: 

COMPUTE! Magazine 
contributors 
S1 2.95 
NoW 

Finally. it's VIC'S lurnl 
Users of other popular personal computers have been enjoying their COMPUTE! Books: COM PUTEI's Firsr Book Of PET/CBM. Programming The PET/CBM. and others. 
Now, there'S a book devoted exclusively to the Commodore VIC-20 " Com puter: COMPUTE!'s Flrsr 

Book Of VIC. 
The editors of COMPUTE! Magazine _ the leading resource for the VIC-20 - ga.hered together the best VIC-20 articles publishec since the summer of 1981 and added some new material. The result is more than 200 pages of valuable information _ Information thal goes beyond the Instruction manuals. In the COMPUTE! tradition. It is carefully edited to be easily understood and useful for beginners and experts 

alike. 
COMPUTErs FirSl Book Of VIC IS spiral-bound to lie flar. and includes ready-Io-type program listings and articles such as "The Joystick Connection: M eteor M aze. " "STARFIGHH" "Train Your PET To Run VIC Programs." " Renumber BASIC Lines The Easy W ay. " "High Resolution Plouing." "Custom Char~ acters For The VIC." "VIC M emory The Uncharted Adventure," and "A Simple Monitor For The VIC." 

V Inuoc:Iuctlon 
. RODerllock Chapter One: Getting Started 3 The S!Ory O f The VIC • 

M IChael S TomcZyll 
11 Computet Get'ICSIS 

From Sticks And Sloncs To VIC 20 SUpet Calcula lor 
Dorothy Kunkln Heller I DavId Thornbulg 24 Large A!p h.lbel 

26 USing A JoystICk ' . 
39 E~tcn(led Input DevICCS 

. . . . Jim Bulterfield 
Doug Ferguson 

DilVId Malmbefg 
Paddles And The Keyboofd 46 GiHne Paddles 

Mike Bassmiln I Salomon LecJ('rman Chapter TWo. Diversl 
Da'lld Malmberg 

59 The JoystICk COtlnt'<lIon :~s -Recreation And Education. 67 ZAPII ... . OOf Maze Paul L Bupp / StCphenP Drop 
72 STARFlGHT3 

. . - - _. Dub SCfoggrn 78 Alphabetizer 
. . David R. Mizner 

80 Count The HeartS 
. ' Jim Wdco~ Chapter Thre . P . . ChliStopl lcr J Flynn 89 PIi'INTIf'Ig Wl t I7S~yI{'rogrammJng Techniques. 97 Train Your PET To Run VIC r" 
Jallles P McCalllstCf 

•• U I '()(Jr.,rm 
~er nput 

Lyle JOldan 103 Amort ize .' 
Wayne Kozun 

106 Append 
Amlhal GI.l zer 109 Priming The Scr~" 
W ilyOf.' K07un 

113 The ConfuSl1lfj Ouote 
C D Lane 

115 Alrernate Scn • .f.l1s 
Chal\eS Br.1nflO/l 

119 r,mekei'p'flg , 
Jim Bunerflcld 

125 Reflurntlef BI\SIC lll~ Thl:' E,lSy W 
K('11tl 5chlelllel 

'27 Auromarrc lif)(' Numbt' rs ay Clj.Jrles H Gould 129 PUUrng f heSqoeczeOnYotJrVIC-20 JlrnW,lco:>: 
Gelling nle Most Out Of 5000 Bytes 141 An Easy Way To Relocate VIC Progn rm On OrhN Cornmoc:lor(' Com purNS ' 

Chapter Four: Color And Graphics 147 K.a1{'lclc&opcAtJ(lV,wlallOl'lS • 148 Hrg ll Resolution PIO!!II'9 154 VIC Color T,ps 
157 The W llldow 

St.1nll'Y M. Bctlln 

Gll'9 and Ross Sherwood 

Kennelh KrlO:>: 

160 CuSlom Chaf<Kler~ f Of Tht' VIC ~~:e:rTFive: Maps And specif~cations o Use The 6560 Video Inl('r f 'l({' 0 • 17 9 BrOW>II'lg 1 ht' VIC OllP ,liP 

Paul F 5ch.1tz 
Charles Brannon 
Chdrles Brannorr 
D aVId MaJrnbelq 

D.lle Gilbert 
Jlln BurrerflCld DaVId B.l 11on I M IChael K!erlll'ft 
JI/n Butrerlleld 

186 V1C Ml'l1lOry n ·u 189 M 'Ie ncl'l. ll(e(l Aclv(:r1tIll(' emory M.JpAlXM:' P.tgt' Zero 
Chapter Six: Machine Language 195 TINYMONI A Snnple Monitor f or Tt1e • 202 EllIerrr ig flNYMON ' Dllt'Ct ly IllIo Your ~~-20 
21' In(k'x 

Jim BlmerfN."ld 
Russell K.wan;lrJh 

At only S 12.95, less {han most computer manualS. COMPUTEI 's FirSlBook Of VIC is among [he best re,sources a VIC user can own. 
Available a. computer dealers and bookstores nationwide. To order dlrec.ly call TOLL FREE 800-334-0868. 
In North Carolina call 9 19-275-9809 Or send check or money order to COMPUTE! Books. P.O. Box 5406. Greensboro. NC 27403. 
NJd 52 stUpplng and handling QutSI(JC the U S iI(Id S5 for all malt. s2 101 sudacc: mall . /III ordef'; ptepaoO. U S fund!. only. 

VIC-2Q I~.l \ladCrn.~'~ 01 Commor:lOI(, Elecuoflln LJmIH.'<l. 
November 1983 COMPUTEI'J Gol""" 127 



Line Function

10 Tells the VIC to go to location 7168 to get

the data for its character set, rather than

looking to ROM location 32768.

20 Frees 512 bytes of memory from BASIC by

changing the pointers to the top of

available RAM memory. A value of 28

takes 512 bytes, just enough for the 64

characters you would normally copy to

RAM, and also protects this area from

BASIC.

30 Copies the first 64 characters from their

ROM locations to your new RAM location.

This is done by PEEKing at the values

from 32768 to 33280 (PEEK 25600 +1), and

then POKEing those values into the new

locations running from 7168 to 7679.

(We're moving only 64 characters out of a

total character set of 256 in order to con

serve memory.)

Now that you have part of the character set -

moved to RAM, the VIC told to look there from

now on for its character data, and the area pro

tected from BASIC, you can begin to place your

own characters in this set.

Placing Your Custom

Characters
Your custom characters have already been de

signed, either using graph paper or perhaps with

the "VIC-20 Character Developer" utility program

(see sidebar). You've added up the dot values

and should have eight numbers for each new

character. These represent the eight bytes of

memory each character requires to be displayed

on the screen.

What you now need to do is POKE these new

numbers where the old values are, replacing one

of the standard characters with one of your

custom characters. For example, a custom

character such as that in the figure would have the

following values:

Custom Characters

BIT VALUE

128 64 3216 8 4 2 1 TOTAL

0

1

2

3

4

5

6

7

The eight numbers to POKE into a memory

location are 56,56,16,124,16,40,68, and 0 to create

this character.
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The most convenient way to replace old

characters is with DATA and READ statements.

By placing all the new numbers into DATA state

ments, and then having the VIC READ them,

your programming task will be simplified. The

computer always READs the DATA in the order

it's listed, so be sure the numbers are in the right

order, and that there are eight numbers for each

character. The DATA statements can be anywhere

in the program, as long as they are in the same

order as the READ commands.

Glance through the Screen Code table in Per

sonal Computing on the VIC, the guide that came

with your computer. You've copied the first 64

characters, from the @ to the ?, into RAM, but

you'll lose some of these when you replace them

with your custom characters. Decide which stan

dard characters you won't need, and look up the

screen codes for those. If you are designing a

game that uses some of the letters in a display, for

example, make sure those won't be lost when you

develop your custom characters.

Because you changed the pointer, your char

acter set now begins at memory location 7168.

Each character takes up eight bytes of memory, so

by multiplying the screen code number by 8 and

adding it to 7168, you can find the location of the

top row of any character. For example, the letter

A, with a screen code value of 1, begins at loca

tion 7176.

A format you can use to replace a standard

character with your own custom character is:

FOR C(your new character) = X TO X + 7:READ

D:POKE C,D:NEXT

where X is the memory location of a character you

want to replace. To replace the A character with

the custom character from the figure, for instance,

you would write:

FOR C = 7176 TO 7183:READ D:POKE

C,D:NEXT

and include somewhere in the program the DATA

statement:

DATA 56,56,16,124,16,40,68,0

Add these two lines to the program used to

copy characters into RAM, and you'll see the

custom figure every time you press the A key.

Notice, however, that you have lost the A

character. There is now no way to print that on

the screen. In other words, make sure that the

characters you replace are ones you won't want to

use.

If you have several new characters and they

are replacing standard characters right after each

other on the Screen Code table, you can place

more than one in a READ statement, simplifying

your programming. Replacing the first five stan

dard characters, for example, would look like

this:

Line Function 
10 Tells the VIC to go to location 7168 to get 

the data for its character set, rather than 
looking to ROM location 32768. 

20 Frees 512 bytes of memory from BASIC by 
changing the pointers to the top of 
available RAM memory. A value of28 
takes 512 bytes, just enough for the 64 
characters you would normally copy to 
RAM, and also protects th is area from 
BASIC. 

30 Copies the first 64 characters from their 
ROM locations to your new RAM location . 
This is done by PEEKing at the values 
from 32768 to 33280 (PEEK 25600+1), and 
then POKEing those values into the new 
locations running from 7168 to 7679. 
(We're moving only 64 characters out of a 
total character set of 256 in order to con
serve memory.) 

Now that you have part of the character set · 
moved to RAM, the VIC told to look there from 
now on for its character data, and the area pro
tected from BASIC, you can begin to place your 
own characters in this set. 

Placing Your Custom 
Characters 
Your custom characters have already been de
signed, either using graph paper or perhaps with 
the "VIC-20 Character Developer" utility program 
(see sidebar). You've added up the dot values 
and should have eight numbers for each new 
character . These represent the eight bytes of 
memory each character requires to be displayed 
on the screen . 

What you now need to do is POKE these new 
numbers where the old values are, replacing one 
of the standard characters with one of your 
custom characters. For example, a custom 
character such as that in the figure would have the 
following values: 

Custom Characters 

BIT VALUE 

128 64 3216 8 4 2 1 TOTAL 

0 

1 

Row 
2 

3 
4 
5 
6 
7 

The eight numbers to POKE into a memory 
location are 56,56,16,124,16,40,68, and a to create 
this character. 
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The most convenient way to replace old 
characters is with DATA and READ statements. 
By placing all the new numbers into DATA state
ments, and then having the VIC READ them, 
your programming task will be Simplified. The 
computer always READs the DATA in the order 
it's listed, so be sure the numbers are in the right 
order, and that there are eight numbers for each 
character. The DATA statements can be anywhere 
in the program, as long as they are in the same 
order as the READ commands. 

Glance through the Screen Code table in Per
sOllal Computillg 011 tile VIC, the guide that came 
with your computer. You've copied the fi rst 64 
characters, from the@tothe?, into RAM, but 
you'H Iose some of these when you replace them 
with your custom characters. Decide which stan
dard characters you won't need, and look up the 
screen codes for those. If you are designing a 
game that uses some of the letters in a display, for 
example, make sure those won't be lost when you 
develop your custom characters. 

Because you changed the pOinter, your char
acter set now begins at memory location 7168. 
Each character takes up eight bytes of memory, so 
by multiplying the screen code number by 8 and 
adding it to 7168, you can find the location of the 
top row of any character. For example, the letter 
A, with a screen code value of 1, begins at loca
tion 7176. 

A format you can use to replace a s tandard 
character with your own custom character is: 

FOR C(you r new character) ",X TO X + 7:READ 
O,POKE C,O,NEXT 

where X is the memory location of a character you 
want to replace. To replace the A character with 
the custom character from the figure, for instance, 
you would write: 

FOR C ", 7176 TO 7183:READ D.:POKE 
C,O,NEXT 

and include somewhere in the program the DATA 
statement: 

DATA 56,56,16,124,16,40,68,0 
Add these two lines to the program used to 

copy characters into RAM, and you'll see the 
custom figure every time you press the A key. 
Notice, however, that you have lost the A 
character. There is now no way to print that on 
the screen. In other words, make sure that the 
characters you replace are ones you won't want to 
use. 

H you have several new characters and they 
are replacing standard characters right after each 
other on the Screen Code table, you can place 
more than one in a READ statement, simplifying 
your programming. Replacing the first five stan
dard characters, for example, would look like 
this: 

• 
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• 8K BLOCKS SELECTABLE FROM THE

KEYBOARD OR BY SOFTWARE COMMAND

• TWO EXPANSION SLOTS

• WRITE PROTECTION

• RESET SWITCH

• EXPANDABLE TO 192K WITH ADDITION

OF 64K EXPANSION MODULES
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VIC-20 Character Developer

E.A. Cottrell

The utility program described here takes

some of the tedium out of customizing

characters for the VIC. It automatically con

verts the binary dot pattern numbers into

decimal numbers for you.

Creating custom characters on the VIC-20 is not

difficult. Eight bytes of information are in ROM

for each character. To create custom characters,

you must change the location to which the VIC

looks for the characters to a location in RAM,

and then POKE the desired information into

the memory addresses normally used by the

VIC. I won't go into detail here; see the related

articles in this issue. You can also find more

information in the VIC-20 Programmer's

Reference Guide.

Relieving The Tedium
The most tedious part of this process for me is

converting the binary representation of the

characters into decimal numbers which can be

POKEd into memory. The short utility program

with this article eliminates that problem and

speeds up the whole character development

process. It also provides the hexadecimal

equivalent for machine language

programmers.

This program uses the full screen.

Therefore, care must be taken when typing,

especially with the PRINT statements. It is very

important that all semicolons and commas be

entered as listed.

When the program is first run, the screen

will display eight rows of eight dashes in the

top left corner, with a question mark in front of

the first row. To design a custom character,

enter asterisks (*) in place of the dashes {—),

then press RETURN. The question mark then

moves to the front of the second row. Repeat

the process for all eight rows, creating your

character with the asterisks as you go.

When RETURN is pressed after the eighth

row is entered, the decimal and hexadecimal

equivalents of each row are displayed. Below

this, the custom character is shown, then the

prompt "PRINT-OUT {Y/N)?". Pressing the Y

key at this time will dump the screen to the

printer. If you do not have a printer, lines

360-380 and lines 500-560 may be omitted.

Designing a hollow box with the "VIC-20 Character
Developer."

Pressing the N key in response to the print

out prompt leads to another prompt, "ARE

YOU DONE (Y/N)?". Pressing N here produces

the prompt, "NEW CHARACTER (Y/N)?". A

Y response clears the screen and gives you a

clean grid with which to create your next

character. Pressing N leaves the character you

are working with in the grid and allows you to

change only the parts desired. Remember that

RETURN must be pressed for all eight rows

whether all are changed or not.

The print-out can be very useful when

designing characters which will face different

directions. Simply turn the copy to the angle

desired and enter the new character.

This program is more than a useful tool.

Kids have great fun creating all sorts of things.

If you answer Y to the DONE prompt, the @

key will display the new character. To restart

the program, enter RUN 30 to keep from wait

ing for the transfer of the character set from

ROM to RAM.

See program listing on page 195,

Sample Screen Dump To Printer

DEC HEX

? **** 60 3C

? -• *- 6S 42

? »—* *-■* 165 O5

? * * 123 81

? *-* *-* 165 O5

? * ** • 153 99

? -* #- 66 42

? *»** 60 3C

PRINT-OUT <Y/N)?
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VIC·20 Character Developer 
E. A. Cottrell 

The utility p ro&ram described her.e ~akes 
some of the tedium out of custonuzmg 
characters for the VIC. It automatically con
verts the binary dot pattern numbers into 
decimal numbers for you. 

Creating custom characters on the VIC-20 is no t 
difficult. Eight bytes o f information are in ROM 
for each character. To create cus tom characters, 
YOll must change the location to which the VIC 
looks for the characters to a location in RAM, 
and the n POKE the desired information into 
the memory addresses normally used by the 
VIC. I won 't go into detail here; see the related 
articles in this issue. Yo u can also find more 
informatio n in the VIC-20 Programmer's 
Reference Guide, 

Relieving The Tedium 
The most tedious part of this p rocess for me is 
converting the binary representatio ,: of the 
characters into decimal numbers whIch can be 
POKEd into me mory. The short utility program 
with th is article eliminates that problem and 
speeds up the whole character develo pment 
process. It also prov ides the hexadecimal 
equi valent for machine language 
prog'f.lmmers. 

This program uses the full screen. . 
Therefore, care must be taken when tYPII:g, 
especiall y with the PR~NT statements. It IS ve ry 
important that all semicolo ns and commas be 
entered as listed . 

When the program is first run, the ~creen 
will display eight rows of ei9ht dashe~ In the 
to p left corner, with a questio n mark m front of 
the first row . To design a custom character, 
enter asterisks (. ) in place of the dashes (-), 
then press RETURN. The question mark then 
moves to the fro nt of the second row . Repeat 
the process for all eight rows, creating your 
character with the as terisks as you go. 

Whe n RETURN is pressed after the eighth 
row is e ntered , the decimal and hexadecimal 
equivalents o f each row are d isplayed . Below 
this, the custom character is shown, then the 
prompt " PRINT·OUT (YIN )?". Pressing the Y 
key at this time will dump the ~creen ~o the 
printer . If you do no t have a printer, lines 
360·380 and lines 500-560 may be omitted. 
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DesigllillS fI /rO/lOIll /x ).\' willl llw "VIC-20 Clw racler 
DellC/olu:r. " 

Press ing the N key in response to the print
out prompt leads to another prompt, " ARE 
YOU DONE (YIN)?". Pressing N here produces 
the prompt, " NEW CHARACTER (YIN)?". A 
Y respo nse clears the screen and g ives you a 
clean grid with which to create your next 
characte r. Pressing N leaves the character you 
are working with in the grid a nd allows you to 
change o nly the parts desired. Remember that 
RETUR N must be p ressed for all eight rows 
whether all are changed or not. 

The print-out can be very useful when 
designing cha racters which will face different 
directio ns. Simply turn the copy to the angle 
desired and enter the new character. 

This program is more than a useful tool. 
Kids have great fun creating all sorts o f things. 
If yo u answer Y to the DONE prompt, the @ 
key will di splay the new character. To res tart 
the p rogram, ente r RUN 30 to keep from wait
ing for the transfer of the character se t from 
ROM to RAM. 

See program Iistillg 0 11 page 195. 

Sample Scre e n Dump To Printe r 

DEC HEX 

7 --*4**-- 60 3C 
7 -*----*- 66 42 
7 4-*- -4- * 165 "5 
7 *- -----* 129 Bl 
7 *-*--*-* 165 "5 
7 *--**--* 153 99 
7 -*----*- 66 42 
7 --****-- 60 3C 

.. 
PRINT-OUT (Y/N)? 

, 

i 
• 

I 



FOR C = 7168 TO 7207:READ D:POKE

C,D:NEXT

You would then need five DATA statements,

one for each new character created.

8K Expanded VIC
If you have an expanded VIC, with 8K or more of

RAM, you'll need to enter additional commands

before you run any program which copies a

character set and creates custom characters.

"Creating Graphics on the Expanded VIC,"

by Ed Harris, in Hie February 1983 issue of COM-

PUTBI Magazine, includes a short machine lan

guage program that allows you to create custom

characters on your expanded VIC.

If you don't want to use this utility, you can

enter a few additional POKEs before you load and

run any program creating custom characters.

Enter each individual POKE, then press

RETURN:

POKE 43,1:POKE 44,32

POKE 8192,0:NEW

POKE 36869,240:POKE 36866,150

POKE 648,30

The first line of POKEs sets the pointer to the

start of the BASIC program, much like the POKE

52,28 did in the unexpanded VIC. The second

POKE, the first memory location of BASIC, must

be set to 0, or you won't be able to run your pro

grams. The third line of POKEs relocates the

screen, while the last POKE makes it possible for

the operating system to see the screen.

As you enter the last two lines of POKE state

ments, the screen will change drastically. Don't

worry — you haven't done anything wrong. You

do, however, need to be careful as you enter

these lines, for you can't really see what you've

typed on the screen, due to the jumbled display.

Once these are entered, you can LOAD and

RUN your program to copy characters and create

custom figures. Line 20 in the program, used to

copy characters to RAM, must be eliminated,

however, if you use the expanded VIC. If you

leave it in, the pointers in BASIC will change

again, and you won't see the correct screen

display.

Custom Hints
You now have the ability to design and enter your

own custom characters on the VIC. Refer to the

accompanying sidebar, "VIC-20 Character

Developer," for a simple utility which will make

it easier to design custom characters. This utility

will also calculate the byte values of each row of a

character for the DATA statements you'll be plac

ing in your programs.

As you type in the lines for your custom

characters, remember several things.

Each character needs eight numbers in the

DATA statement to define it, even if some of the

values are 0. If you don't have all eight numbers,

the VIC will READ from the next DATA statement

and your figure will not appear as you expected.

List the DATA statements in the same se

quence as the READ commands used to replace

the characters. The first READ statement looks to

the first DATA statement, the second READ com

mand looks to the second group of data numbers,

and so on.

When you're finished, RUN the program to

make sure the custom characters replace the right

standard characters and appear as you wanted.

Check the DATA statements, the byte values of

the new characters, and the FOR C = X TO Y state

ments if you have problems. More than likely,

any errors can be found in these places, (g)
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FOR C '" 7168 TO n07:READ D:POKE 
C,O,NEXT 

You would then need five DATA statements, 
one fo r each new character created . 

8K Expanded VIC 
If you have an expanded VIC, with 8K or more of 
RAM, you 'll need to enter additional commands 
before you run any program which copies a 
character set and creates custom characters . 

"Creating Graphics on the Expanded VIC," 
by Ed Harri s, in the February 1983 issue of COM· 
PUTE! Magazine, includes a short machine lan
guage program that allows you to create custom 
characters on your expanded VIC. 

If you don' t want to use this utility, you can 
enter a fe w additional POKEs before you load and 
run any program creating custom characters. 
Enter each individual POKE, then press 
RETURN, 

POKE 4 3 , 1 : POKE 44,32 
POKE 8192 ,0: NEW 
POKE 36869 , 240:POKE 36 866,150 
POKE 6 48 , 30 

The first line of PO KEs sets the pointer to the 
start of the BASIC program, much like the PO KE 
52,28 did in the unexpanded VIC The second 
POKE, the first memory location of BASIC, must 
be set to 0, or you won't be able to run your pro
grams. The third line of POKEs relocates the 
screen, while the last POKE makes it possible for 
the operating system to see the screen. 

As you enter the last two lines of POKE state
ments, the screen will change drastically. Don ' t 
worry - you haven ' t done anything wrong. You 
do, however, need to be careful as you enter 
these lines, for you can ' t really see what you 've 
typed on the screen, due to the jumbled display. 

O nce these are entered, you can LOAD and 
RUN your program to copy characters and create 
custom figures. Line 20 in the program, used to 
copy characters to RAM, must be eliminated, 
however, if you use the expanded VIC If you 
leave it in, the pointers in BASIC will change 
again , and you won ' t see the correct screen 
display. 

Custom Hints 
You now have the ability to design and enter your 
own custom characters on the VIC Refer to the 
accompanying sidebar, " VIC-20 Character 
Developer," for a simple utility which will make 
it eas ier to des ign custom characters . This util ity 
will also ca lculate the byte va lues of each row of a 
character for the DATA statements you 'll be plac
ing in your programs. 

As you type in the lines for your custom 
characters, remember several things. 

Each character needs eight numbers in the 
DATA statement to define it , even if some of the 
values are O. If you don't have all eight numbers, 
the VIC will READ from the next DATA statement 
and your figure will not appear as you expec ted. 

List the DATA statements in the same se
quence as the READ commands used to replace 
the characters. The first READ statement looks to 
the first DATA statement, the second READ com
mand looks to the sewnd group of data numbers, 
and so on. 

When you're fini shed, RUN the program to 
make sure the custom characters replace the ri ght 
standard characters and appear as you wanted. 
Check the DATA statements, the byte values of 
the new characters, and the FOR C = X TO Y state
ments if you have problems. More than likely, 
any errors can be found in these places . ., 
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nationwide guide of VIC-20 and Com
modore 64 users groups which will be 
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number (optional). Also include any 
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membership, when it was founded, 
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VIC/64

Program Lifesaver

UNNEW" Rescues Lost Programs

Vern Buis

If you have ever lost a BASIC program by

accidentally typing NEW, then read on. This

short machine language routine for both the

Commodore 64 and VIC-20 (any memory

size) provides an easy means of recovering

BASIC programs that have been "erased" —

and it loads and executes in only ten seconds.

Sooner or later — practically every programmer

does it — thinking a program has been saved, you

type NEW to clear out the memory, and a split-

second after pressing RETURN, you wind up

screaming.

But on the VIC-20 and Commodore 64, typing

NEW does not really erase the program from

memory. NEW just makes the computer (and the

programmer) think the program is gone. As long

as you don't start typing another program or

switch off the machine, the program is still there.

To get it back, all you have to do is fool the com

puter into remembering where in its memory the

program begins and ends.

That's what "VIC/64 Program Lifesaver"

does. By loading and running this short machine

language utility immediately after committing the

grievous error, you can save your lost program,

save your hours of work, and even save your

sanity.

Entering The Lifesaver

The Lifesaver is listed as a BASIC loader, a BASIC

program that creates a machine language pro

gram. The same listing works for either the

VIC-20 or Commodore 64. Be sure to read the fol-
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lowing special instructions before typing the pro

gram. The procedure is somewhat different from

most and requires that certain steps be followed

exactly.

First, if you are using tape instead of disk,

enter line 60 as follows:

60 CLR:SAVE"UNNEW",1,1

After typing the listing, do not RUN it.

Instead, save it on disk or tape with a filename

such as "LIFESAVER/BASIC" or "UNNEW/

BASIC". Do not use the filename "UNNEW"

This filename must be reserved.

Now enter RUN. The BASIC loader creates

the machine language program and automatically

saves it on disk or tape under the filename

"UNNEW". This is what you'll actually use to

rescue lost programs; the BASIC loader can be set

aside as a backup in case you need to create

another copy.

Using The Lifesaver
OK, let's say you've just typed NEW and wiped

out hours of valuable labor. (To test the Lifesaver,

you can load a BASIC program and erase it with

NEW.) Recovering it is easy.

To load the Lifesaver from tape, enter:

LOAD"UNNEW", 1,1

To load the Lifesaver from disk, enter:

LOAD"UNNEW",8,1

Either way, it loads pretty fast, because the

program is short. Now, to activate the Lifesaver,

enter:

SYS 525 [RETURN]

CLR [RETURN!

VIC/64 
Program Lifesaver 

"UNNEWII Rescues Lost Programs 

Vern Buis 

If you have ever lost a BASIC program by 
accidentally typing NEW, then read on. This 
short machine language routine for both the 
Commodore 64 and VIC-20 (aDl memory 
size) provides an easy means 0 recoverio? 
BASIC programs that have been "erased' -
and it loads and executes in only ten seconds. 

Sooner or later - practically every programmer 
does it - thinking a progra m has been saved, you 
type NEW to clear out the memory, and.a split
second after pressing RETURN, you wind up 
screaming . 

But on the VIC-20 and Commodore 64, typing 
NEW does not really erase the program from 
memory . NEW just makes the computer (and the 
programmer) thi"k the program is gone. As long 
as you don' t s tart typing another program or 
switch off the machine, the program is still there. 
To get it back, all you have to do is fool the com· 
puter into re membering where in its memory the 
program begins and ends. 

That 's what " VICl64 Program Lifesa ver" 
does. By loading and running this short machine 
language utility immediately afte r committing the 
grievous error, you can save your los t program, 
save your hours of work, and even save your 
sanity. 

Entering The Lifesaver 
The Lifesaver is listed as a BASIC loader, a BASIC 
program that crea tes a machine language pro· 
gram. The same li sting works for either the 
VIC·20 or Commodore 64. Be sure to read the fol· 
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lowing special instructions before typing the pro· 
gram. The procedure is somewhat different from 
most and requires that certain steps be followed 
exactly. 

First, if you are using tape instead of disk, 
enter line 60 as follows: 

60 CLR:SAVE"UNNEW" ,l, 1 

After typing the lis ting, do l lOf RUN if. 
Instead, save it on disk or tape with a fi lename 
such as " L1FESAVERIBASIC" or " UNNEWI 
BASIC" . Do not use the filename " UN NEW" 
This filename must be reserved . 

Now enter RUN. The BASIC loader creates 
the machine language program and automatically 
saves it on d isk or tape under the filename 
" UNNEW". This is what you ' ll actually use to 
rescue lost programs; the BASIC loader can be se t 
aside as a backup in case you need to crea te 
another copy. 

Using The Lifesaver 
OK, let's say you've just typed NEW and wiped 
out hours of valuable labor. (fo test the Lifesaver, 
you can load a BASIC program and erase it with 
NEW.) Recovering it is easy. 

To load the Lifesaver from tape, enter: 
LOAD"UNNEW",l,] 

To load the Lifesaver from disk, enter: 
LOAD"UNNEW",8,1 

Either way, it loads pretty fast, because the 
program is short. Now, to activate the Lifesaver, 
enter: 

SYS 5251RETURNI 
CLR IRETURNI 

• , 

• 
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(Incidentally, CLR means to type the keyword

CLR, not to press the CLR/HOME key.)

That's all there is to it. When you enter LIST,

the BASIC program you thought was forever lost

at sea is back, safe and sound.

The Lifesaver itself also remains in memory,

but probably not for long. It's tucked away in

memory which is unprotected {locations used by

the input buffer and BASIC interpreter), so you'll

have to load it again each time you want to use it.

But unless you're either very unlucky or {shall we

say) prone to inadvertent actions, the Lifesaver

isn't something you should be needing often.

Why n Works
Instead of erasing the program in memory when

you type NEW, the VIC and 64 simply reset two

key pointers in such a way that the operating

system doesn't "see" that the program is still

there. These pointers keep track of where in

memory a BASIC program begins and ends.

NEW moves the top-of-program pointer down to

the bottom of BASIC memory, and the first two

bytes of BASIC memory arc set to zero. These

first two bytes serve as a pointer to the address for

the second line of BASIC code. When they are set

to zero, the operating system believes that no

program is in memory.

The Lifesaver works by skipping the first two

bytes of BASIC memory (the address pointer) and

the next two bytes (BASIC line number). It scans

upward for a zero byte — the end-of-line indi

cator. Upon finding the zero byte, the routine

POKEs its address, plus one, into the second-line-

of-BASIC address pointer. One of the erased

pointers is thereby restored.

Next, the Lifesaver scans byte-by-byte

through the BASIC memory area until it finds

three consecutive zero bytes. This is the end-of-

program indicator. Once it locates these zeros,

the routine POKEs the address of the third zero,

plus one, into the top-of-BASIC/start-of-variables

pointer at locations 45-46. This completely

restores the erased program.

For those who might want to relocate the

Lifesaver to a safer memory area — to preserve it

for frequent use or to combine it with other utility

routines — the machine language program is writ

ten to be fully relocatable. It uses no absolute JMP

or JSR instructions. The area used here was

chosen to make it load easily into a 64 or VIC with

any memory configuration and to minimize the

danger of it loading atop a BASIC program.

See program listing on page 203. Off

MINI JINI
Record Keeper1

ALL IN ONE, ONE FOR ALL! ONLY

95

MJ is a winner..." "Learn MINI JINI Record Keeper in 20 minutes" Commander Magazine

'Super duper database lor VIC-20 and COMMODORE 64" Sotiware Ini'l

Anyone who keeps records can use MINI JINI' Record Keeper".

Administrators

Bill payers

Bookkeepers

Bond Clippers

Chec-(writers

Collectors

Families

Hobbiosis

Card wniers

Libraries

Medical persons

Organiralions

Party planners

Post ollices

Salespersons

Schools

Slore owners

Sljdents

Teams

Writers

Plug in a cartridge for 50 to 500 records on tape or disk.

Print labels and reports, alphabetize, do math and statistics.
Dealer

invi^d. WO EXTRA MEMORY REQUIRED

Application Templates $14.95 each

5-J5 files wilt) easy to use instructions

Qrijarwe tho Hamshack'* Classroom planning"

Parly plan"

C0MM00ORE 61 aid ViC-20 are BWenwrM ol Commoaoiu Buvn«» Macnmes lie

JINI MICRO-SYSTEMS, Inc.
DATABASE MANAGEMENT 8VSTEM DESIGN '

BOX274KINGSBRIDGESTN.,RIVERDALE, NY10463 (212) 796-6200

AVAILABLE IN SPANISH

MINI JlNi Archive Instants -

Coming soon: FRENCH, GFRMAN and ITALIAN
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(Incidentally, CLR means to type the keyword 
CLR, not to press the CLR/HOME key. ) 

That 's all there is to it. When you enter LIST, 
the BASIC program you thought was forever lost 
at sea is back, safe and sound . 

The Lifesaver itself al so remains in memory, 
but probably not for long. It 's tucked away in 
memory which is unprotected (locations used by 
the input buffer and BASIC interpreter), so you' ll 
have to load it again each time you want to use it. 
But unless you ' re e ither very unlucky or (shall we 
say) prone to inadvertent actions, the Lifesave r 
isn ' t something you should be needing oft en . 

Why It Works 
Instead of erasing the program in memory when 
you type NEW, the VIC and 64 simply reset two 
key pointers in such a way that the operating 
system doesn't "see" that the program is sti ll 
there. These pointers keep track of where in 
memory a BASIC program begins and ends. 
NEW moves the top-of-program pointer down to 
the bottom of BASIC memory, and the first two 
bytes of BASIC memory are set to zero. These 
first two bytes serve as a pOinter to the address for 
the second line of BASIC code. When they are set 
to ze ro, the operating system believes that no 

program is in memory. 
The Lifesaver works by skipping the first two 

bytes of BASIC memory (the address pointer) and 
the next two bytes (BASIC line number). It scans 
upward for a zero byte - the end-of-line indi
cator. Upon finding the zero byte, the routine 
PO KEs its address, plus one, into the second-line
of-BASIC address pointer. O ne of the erased 
painters is thereby restored. 

Next, the Lifesaver scans byte-by-byte 
through the BASIC memory area until it find s 
three consecutive zero by tes. This is the end-of
program indicator. Once it locates these zeros, 
the routine PO KEs the address of the third ze ro, 
plus one, into the top-of-BASICIs tart-of-variables 
pointer at locations 45-46. This completely 
restores the erased program. 

For those who might want to relocate the 
Lifesaver to a safer memory area - to preserve it 
for frequent use or to combine it with other utility 
routines - the machine language program is ,·" rit
ten to be fully relocatable. It uses no absolute JMP 
or JSR instructions . The area used here was 
chosen to make it load easily into a 64 or VIC with 
any memory configuration and to minimize the 
danger of it loading atop a BASIC program. 

See program listillg 011 page 203. a 

NlINI JIN'. Record Keeper'· 

ALL IN ONE, ONE FOR ALL! ONLY $8995 

··MJ is a winner ... " ·'Learn MINI JINI Record Keeper in 20 minutes" Commander Magazine 
··Super duper database for VIC-20 and COMMODORE 64 ·· Software In t'! 

Anyone who keeps records can use MtNI JIN f'- Record Keeper'·. 
Admin istrators Collec,Qrs Med ical persons SchOOlS 
Bill payors Families Org,mlzallor1s Slore owner s 
Bookkeepers HobbleSls Party planners Studonls 
Bone! Clipper s Card ,·/fiters POSlothces Teams 
CtlQckwrlt('fS Llbrafles Salesporsons WIllers 

Plug in a cartridge for 50 to 500 records on tape or disk. 
Print labe ls and reports , alphabetize, do math and statistics. 

Dealer 
inquiries invited. NO EXTRA MEMORY REQUIRED 
Application Templates $14.95 each 

5- 15 /,Ios wilh easy to use "lstluel,ons 
Oru,rnll() Inc Hamshaek" Classroom pllHlr1IflU" 

Parly plan·· 

r-------~A~V~A~ILA~B~l~E~IN~S~P~A~N~,~S~HC------, 

MINI JIN/~ Archlvo [nslanle • 
Com ing soon: FRENCH. GERMAN Bnd ITAL/AN 

JINI MICRO-SYSTEMS Inc. 
DATABASE MANAGEMENT 8YSTEM DESIGN , 

BOX 274 KINGSBRIDGE STN., RIVERDALE, NY 1 0463(212) 796·6200 
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'RESENTS.. .

ION, ABSOLUTELY —

:ade style game

.ILABLE, THAT WE KNOW OF.

01. 'ne thunderbolts of an angry Zeus. Multiple action. Are

\;V{: you good enough to keep up as the difficulty increases

wave after wave. Hours of challenging fun. This is one

game you may never completely master.

AVAILABLE ON: TRS-80C(16K), CMD 64, VIC 20(13K)

STOCK #1007 TAPE:$24.95 DISK: $29.95

PYHAMIO... Our Toughs si and mo si Intriguing

advertluifl. Average time tnough the [,,■■,in .: is

SO-'O hours. Clues everywhare and some very

ingenious problems. This one is popular

around thn wor.o

'.AVAILABLE ON: I RSBOC tf*K) CMD 64

VIC 20 (1 JKl TIMEX/SINCLAfR Tl/ftMA

STOCK iftOOZ TAPE: S1V.9S DISK »4.U

DUNGEONS OF DEATH., A sonoUs D 4 O typfl gamt

farycK* upto 6 pliyeraal ilimo You gel A choice of rnco

and character, on iceen mappmg of in* mare, a chance

lo grow Imm game lo gamg. and a 15 page manual

^..au.res cuicncea basic on TRS-JiOC

AVAILABLE ON: TftS-B0C(1fiKJ, CMD e*H VIC 20(13K),

TRS-SQC 32K DISC

STOCK -7001 TAPE: 119.95 DISK: !7«95

A ■'

AARDVARK /ftfAiMr

IS AVAILABLE AT SOFTWARE RETAILERS EVERYWHERE. IF YOUR LOCAL]

COMPUTER OR SOFTWARE STORE DOES NOT CARRY IT - ASK THEMWHY NOT '
SEND ONE DOLLAR FOB ILLUSTRATED CATALOG DEALER INQUIRES INVITED

QUEST... Adiirefamkindoladiieniuio Played on a

co m[niTer gen orated map of Alasia Vou lefld n small

band of employers on a mission Ig conquer Ihe

Citadel a( Moorlock Takes 2-5 riours to play and is

complBiely diHereni eacri Time.

AVAILABLE ON: TRS-BOC|1GK) CMD M

VIC 3D(UK) TIMEX/SINCLA1R TI99/4A.

EXTENDED BASIC HEaUIREO ON Tl

STOCK « 7007 TAPE S15 9S DISK: SM.M

OuAtlis^Pso Ji¥jii lab re on TftS-80Cfts a 32K extra nflmory. ant ■afunftdh«flturo.ll'ialittE0rTwre difficult

and aiii lot: rhe moil drperjenuj? t.ciusfnt ot "e kingdom

STOCK X7006 TAPE: tM.95 DISK: I2B.U

HOURS OF FUN AND ENJOYMENT FROM THE "ADVENTURE PIACE"

ORDER BY MAIL, BE SURE TO INCLUDE EXPIRATION DATE.

CHARGE CARDS

WELCOME 1-800-624-4327
PHONE ORDERS ACCEPTED

8:00 A.M. TO 8:00 P.M. E.S.T. MON-FRI

AARDVARK Sofiuwte

2352 S. COMMERCE RD. WALLED LAKE. Ml 48088 313/669-3110

AARDVARK /I~ S~ 
IS AVAILASLE AT SOFTWARE RETAILERS EVERn'/HERE IF YOUR LOCAL 
COIJPUTER OR SOfT .\'ARE STORE oaES NOT CARRY IT - Ago( THEM WHY NOT 
SENO O~~E DOLLAR FOR ILLUSTRATED e,:. T ALOG DEALER INQUIRES IN'inED 



Understanding Sound

On The 64

Part 2

Gregg Peele, Editorial Programmer

Ever wished you could create just that right

sound for a game effect? Or that right tone for

a song? The conclusion of this two-part article

and the accompanying utility program may

be just what you need to create interesting

new sounds on your 64.

Last month we explored some of the basics of pro

ducing sound on the Commodore 64. We dis

cussed ADSR (attack, decay, sustain, and release)

and used these parameters along with volume,

pitch, and waveform to produce various sounds.

This month, we will look even further into the

capabilities of the 64's built-in "synthesizer on a

chip," the Sound Interface Device (SID). We'll

discuss filters, ring modulation and synchroniza

tion, and present a utility, "Soundmaker64,"

which will make it easier to use these techniques

within your own programs.

Changed Your Filters Lately?
The Commodore 64 SID chip has three filters —

but unlike the filters in your car, they should

never need replacing. However, they do share

some similarities with car filters. Just as an oil

filter allows oil to pass while blocking out other

unwanted particles, the SID chip filters let parts

of sounds pass — selectively filtering out the

remainder of the sound. Synthesizer filters pro

vide an important means of manipulating sounds

to produce various effects.

The three filters are called high pass, low pass,
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and band pass. The high-pass filter is designed to

remove the lower frequencies, letting the higher

frequencies pass. The low-pass filter has the

opposite effect — it removes the high frequencies

while allowing low frequencies to pass. The band

pass filter allows a band or group of frequencies

to pass through while frequencies above and

below the band are suppressed.

The filter you choose is activated by turning

on bits 4 (low pass), 5 (band pass), or 6 (high pass)

in SID register 24 (read the accompanying short

article, "Switching Bits," for details on turning

bits on or off). These filters can be used in com

binations for additional effects. For instance, add

ing the low and high pass filters together creates

the inverse effect of the band pass filter; only the

higher and lower frequencies pass, suppressing

the middle frequencies.

The amount of sound that is removed by a

filter is determined by the cutofffrequency. The

filter cuts off the sound beginning at this fre

quency. The cutoff frequency for filtering is con

trolled by the lower three bits in SID register 21

and all eight bits in register 22. Some of the most

interesting effects possible on the 64 are created

by incrementing or decrementing these series of

bits while a sound is being played. Want the

sound of an alien ship as it lands? Use your nor

mal alien ship sound, add a filter, and gradually

increment or decrement these eight bits as your

ship descends. A certain combination of wave

forms and a changing filter can create just the

right sound effect for a descending alien ship.

Understanding Sound 
On The 64 

Part 2 
Gregg Peele, Editorial Programmer 

Ever wished you could create just that right 
sound for a game effect? Or that right tone for 
a song? The conclusion of this two-part article 
and tile accompanying utility program may 
be just what you neeQ to create interesting 
new sounds on your 64. 

Last month we explored some of the basics of pro
ducing sound on the Commodore 64. We dis
cussed ADSR (attack, decay, sustain, and release) 
and used these parameters along with volume, 
pitch, and waveform to produce various sounds. 
This month, we will look even further into the 
capabilities of the 64 's built-in "synthesizer on a 
chip, It the Sound Interface Device (SID) . We ' ll 
discuss filters, ring modulation and synchroniza
tion, and present a utility, "Sound maker 64," 
which wiH make it eas ier to use these techniques 
within your own programs. 

Changed Your Futers Lately? 
The Commodore 64 SID chip has three filters -
but unlike the filters in your car, they should 
never need replacing. However, they do share 
some similarities with car filters. Just as an oil 
filter allows oil to pass while blocking out other 
unwanted particles, the SID chip filters let parts 
of sounds pass - selectively filtering out the 
remainder of the sound . Synthesizer fil ters pro
vide an important means of manipulating sounds 
to produce various effects. 

The three filters are called high pass, low pass, 
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and lxmd pass. The high-pass filter is designed to 
remove the lower frequencies, letting the higher 
frequencies pass. The low-pass filter has the 
opposite effect - it removes the high frequencies 
while allowing low frequencies to pass. The band 
pass filter allows a band or group of frequencies 
to pass through while frequencies above and 
below the band are suppressed . 

The filter you choose is activated by turning 
on bits 4 (low pass), 5 (band pass), or 6 (high pass) 
in SID register 24 (read the accompanying short 
article, "Switching Bits," for details on turning 
bits on or off) . These filters can be used in com
binations for additional effects. For instance, add
ing the low and high pass filters together creates 
the inverse effect of the band pass filter; only the 
higher and lower frequencies pass, suppressing 
the middle frequencies. 

The amount of sound that is removed by a 
filter is dete rmined by the cll toff freq uency. The 
filter cuts off the sound beginning at this fre
quency. The cutoff frequency for filtering is con
trolled by the lower three bits in SID register 21 
and aU eight bits in register 22. Some of the most 
interesting effects possible on the 64 are crea ted 
by incrementing or decrementing these series of 
bits while a sound is being played . Want the 
sound of an alien ship as it lands? Use your nor
mal alien ship sound, add a filter, and gradually 
increment or decrement these eight bits as your 
ship descends. A certain combination of wave
forms and a changing filter can create just the 
right sound effect for a descending alien ship . 

r 

• 

r 



■

---' 
" 

• 



Filter (Noise Waveform)

Cutoff Frequency is Incremented through

time.

Low Pass Filter

Cutoff frequency

Time

Band Pass Filter

Cutoff frequency

Time

High Pass FUtcr

a
OJ

IT

i

Cutoff frequency

Time

Additive And Subtractive

Synthesis
Filtering is an example of subtractive synthesis.

Subtractive synthesis is a method of manipulating

sounds by subtracting parts of a single sound —

pushing other parts which nurmally may not be

heard into the forefront. Additive synthesis, how

ever, brings two sounds together to form a totally

new sound. Both ring modulation and synchroniza

tion are examples of additive sound synthesis.
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"Soundmaker 6&" letsyou experiment with all theparameters

of the sound chip and and the results to oilier programs.

Ring Modulation
Ring modulation is a form of additive sound syn

thesis that dramatically changes the timbre or

tone quality of two tones. Tones that have been

fed through a ring modulator do not retain their

original pitches or timbres. Instead, the sums and

remainders of the two frequencies are retained.

For instance, if the first sound is a tone that

vibrates at 100 vibrations per second (vps), and

the second tone vibrates at 200 vps, then the ring-

modulated tone will be a combination of the sum

(300 vps) and the difference (100 vps).

Usually the ring-modulated tone sounds very

different than the two original tones. Since most

tones are complex phenomena consisting of many

less obvious inner frequencies (harmonics), the

ring-modulated tone may be very complex in

tonal character.

To achieve ring modulation on the 64, you

have to set bit 2 of the waveform byte when using

the triangle waveform (POKE register 4 with 21).

Voice 3 must be set to some frequency. No other

parameters of Voice 3 have any effect on ring

modulation.

Synchronization on the 64 also adds two

tones together to produce a new and different

sound. If bit 1 of the waveform byte is set (POKE

register 4 with 19), then setting Voice 3 to a

definite pitch (POKE registers 14 and 15 for the

pitch of Voice 3) and manipulating the pitch of

Voice 1 (registers 0 and 1) cause the tone quality of

the resulting pitch to change.

Synchronization happens when the two

waveforms are linked to make the waveform of

Voice 1 dependent on whether it is in sync with

the frequency produced by Voice 3. Since the two

waveforms are not usually in sync, the waveform

is distorted, producing different and sometimes

interesting waveforms. In sync mode, the pitch of

ruler (Noise Waveform) 
CUtoff Frequency Is Incremented through 
lime. 
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Low Pass Filler 

Cutoff mqueDCY 

Time 

Band Pass Filter 

Time 

High Pass Filter 

/ 4--Cutoff frequency 

Time 

Additive And Subtractive 
Synthesis 
Filtering is an example of subtractive sYlltllesis. 
Subtractive syn thesis is a method of manipulating 
sounds by subtracting parts of a single sound -
pushing other parts which norma lly may not be 
heard into the forefront . Additive sy"tllesis, how
ever, brings two sounds together to fo rm a totally 
new sound. Both rillg modulation and sy"cllrolliZll
lioll are examples of add itive sound synthesis . 
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Ring Modulation 
Ring modulation is a form of additive sound syn
thesis that dramatically changes the timbre or 
tone quality of two tones. Tones that have been 
fed through a ring modulator do not retain their 
original pitches or timbres. Instead, the sums and 
remainders of the two frequencies are reta ined . 
For instance, if the first sound is a tone that 
vibrates at 100 vibrations per second (vps), and 
the second tone vibrates at 200 vps, then the ring
modulated tone will be a combinat ion of the sum 
(300 vps) and the d ifference (100 vps). 

Usually the ring-modulated ton~ sounds ve ry 
different than the two original tones. Since most 
tones are complex phenomena consisting of many 
less obvious inner frequencies (harmonics), the 
ring-modu lated tone may be very complex in 
tonal character. 

To achieve ring modulation on the 64, you 
have to set bit 2 of the waveform byte when using 
the triangle waveform (POKE register 4 with 21). 
Voice 3 must be set to some frequency. No other 
parameters of Voice 3 have any effect on ring 
modulation. 

Synchronization on the 64 also adds two 
tones together to produce a new and differen t 
sound. If bit 1 of the waveform byte is set (POKE 
register 4 with 19), then setting Voice 3 to a 
definite pitch (POKE registers 14 and 15 for the 
pitch of Voice 3) and manipulating the pitch of 
Voice 1 (registers 0 and 1) cause the tone quality of 
the resulting pitch to change. 

Synchronization happens when the two 
waveforms are linked to make the waveform of 
Voice] dependent on whether it is ill sync with 
the frequency produced by Voice 3. Since the t\\'o 
waveforms are not usually in sync, the waveform 
is distorted, producing different and sometimes 
interesting waveforms. In sync mode, the pitch of 
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FORCED ENCOUNTER INSTRUCTIONS

Belore play fcegmstfie saucer will ffy [QTheropol
the screon Each time the saucor is destroyed a new

saucer appears at a lowor height an tha scrpon

When [fie fifth saucer n\ Irio loweil height la

destroyed a bonus of 2D0 poinis ia nwjndad nnd a
bonus jnfln fl given Only one bonus mjin ig givpn

per flamo

The man may be controMnri hy ihpfnysiickorihe
koyboard Tne CRSR control keys kicaiad m Ihfl

lower right corner tit the keyboar 3 movelhe manl#f[

ana right ana rhe shjft key fira-s Ihe gun

The saucer is seefcjng biological specimens and

uses gas bombs to slum jts prey before TflVmg [tiem

aboard the ship The saucer also nas a capture net

made up of electroslaiiC cna'ged Darricre^ ThencL

cannot be destroyed and il Ine man u caught his

movements are restricted uj| he can sMi fire his

weapon Once Ihe net tuts the ground i| is hiirmless

disappears

A skill lovoi tan bo selected whpnihp nils page is

on iho scroon and the lovef w<l I atdy the same from

one (jflme To another until ■[ ie manujihy changed

LJsq [ho Pi (unction kny to change (ho skill level,

locatod a! ihe botlflrti of INe scroen Levels range

Irom the easiest dt 0 to the hardest nl 9 When play

g you nave )hrne men. Ihe number of men
remaining appears m ints lower let) corner oi she

ploy field A bonus man can t>* awarded givrng &

mainmum of four men per game Thp high game

score is reflected on ] he lower rig hi of Ihe playiipitl

Thchighest game scoreat Mngic Ctfcol Sollwaieis

9.372 Good Luck"

_Commodore 64_

$ 19.95 taPe": disk

OTHER GAMES FOR THE 64 INCLUDE

WEATHER WAR II

MEDICINEMAN

AND FOR THE VIC-20 COMPUTER

FROG

PHANTOM FIGHTER

$19.95
TAPE

o

ADD 60 COMMANDS T<
YOUR COMMODORE 64 WITH:

grafDOS
An enhanced disk operating system adds 40 NEW commands to both

BASIC and DOS! Includes easy to use Disk Commands,

HIRES Graphics, LORES Graphics, Text and Sprites.

MINIMON
A powerful machine code monitor which adds 20 NEW commands to

examine memory, disassemble, text dump, miniassembler and MORE!

ONL Y *39*S MINIMON available separaleh l..r 519.95

DUST COVERS

Attractive, brown vinyl covers.

COMPUTER or DRIVE S7.9S

OLD STYLE DATASFTTE S3.«

NEW STYLE DAI ASF.TTE S3.M

1525 PRINTER S7.95

Send for our FREE catalog
of the lowest prices for:

CBM-64 GAMES • NEW PRODUCTS

VIC-20 GAMES* BOOKS

AND MORE!

™ 111

INTERESTING SOFTWRRE

J1I0I S. Harvard Bin),

Tortance. CA iaio\

(213)328-9422

MC/Chsk/Mang Oida Adil 12 (hi

DEAI.LK INQUIRIES INVITlin
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FORCUI ENCOUNTER I ... STlWCTIO NS 

Belm" "' . Y beginsme .. "c'" ",.1 Ily 10 ' '''' to~or 
tnt SC f"" Each I,me l"" •• "" •• i. a"sUoy"". n . ... 
•• uce , appelrs .1 • 10 .... '" Mi~ hl on The '( •• • n. 
wr. .,n Ih" IIllh "uee, . , In " lownl ".'gN I. 
OellrOy"a I DOnus 01 200 pOi nt, i. I ... aro" a 1M • 
Donu. ",.n I, gi."n Onl~ One bonu. mIn i. given 
P'" g lme 
n. "'"" mlY be contrOlled Oy Ih"I' O)'IIIO Io. 0' In" 

Uyboa ,d TM CRSR conuol "t y' Oel leO In tne 
lowe ' "gnl cOrn" , 01 lhe ~. yt>ol,a ml1"'e 1M min lell 
In<! '~1 I no !he sh ' h . ey , ,, •• Inl gun 

The "u<e, IS . .. ". ;ng O.oIogICII .p<OCl .... n. ond 
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Switching Bits

Registers are simply memory locations that

have special functions. In the SID chip, there

are 28 registers, most of which are dedicated

to sound production. In Soundmaker 64, the

registers we POKE do not begin at the sound

chip (54272), but at 49152. The machine lan

guage routine then "mirrors" these registers

by copying them to the sound chip registers.

To understand how registers can be

manipulated, a brief discussion of byles is

necessary. Bytes are memory locations that

can store values. On the Commodore 64 and

most other small personal computers, bytes

consist of eight smaller units called bits (bi

nary digits). A bit can be either on or oft',

usually represented by 1 orO. Thus, any

byte's value can be represented by eight num

bers, where the numbers are limited to 1 and

0. Example: lOllOHi

Since only two possibilities exist for each

bit (I or 0), this numbering system is referred

to as binary or base two.

Our usual number system is known as

decimal or base ten. This system uses ten

different symbols to designate numbers (0-9).

The position of the number from the right

most side determines the power of 10 by which

the number is to be multiplied. For instance,

here's how the decimal number 2156 breaks

down:

Decimal: 2 15 6

Position: 3 2 10

Power of 10: 2*103 + l*10» + 5M01 + 6*10° =2156

Value: (2000) + (100> + (50) + (6) =2156

The value of binary numbers is deter

mined the same way, except the position of

the digit (the bit) determines the power of 2

by which the number is multiplied. Here's

how the binary numkr 10110111 breaks

down when translated to decimal:

Binary:

Position:

1

7

0

6

Now we can attack our original prob

lem - changing bits within registers on the

64. Bits are labeled 0 to 7 from right to left. To

set bit three of a register to 1 (in other words,

turn it on), you can POKE the register with

an 8 (2 to the third power). This POKE erases

what was in that register and replaces it with

an 8 (00001000).

You can change certain bits within a

register without affecting the other bits with

the keywords OR and AND. The OR operator

is used to compare two bytes, bit for bit, to

alter certain bits without altering the others.

Here's an example:

Original byte — 00010001 =17

OR with 8 —00001000= 8

Resulting byte — 00011001 = 25

The OR statement looks at each bit of

the original byte and compares it to the cor

responding bit of the OR byte. If one OR the

other of the bits is a 1, then the resulting

byte will contain a 1 in that particular bit. If

neither of the bits is a 1, the resulting byte

will contain <i 0 in that bit. Thus, here's how

you would set bit 3 to a 1 without changing

the other bits, in BASIC:

POKE byte, (PEEK(byte)OR 8)

The AND keyword also looks at each bit

of one byte and compares it to the corre

sponding bit of the second byte, but in a

different way. Here's an example of AND:

Original byte — 00001111 = 15

AND with 254 —11111110 = 254

Resulting byte —00001110= 14

The AND operation looks at the two

bytes and sets a 1 in the corresponding bit of

the resulting byte only if both the first bit

AND the second bit are l's. Thus, ANDing

15 with 254 clears the 0 bit. In BASIC this is

written: POKE(byte),(PEEK<byte)AND254)

1

4

0

3

Power of 2:

Value:

1*2- + 0*2* + 1*2S + 1*2*+ 0*23 + 1*2* + 1*2' + 1*2° =183

(128)-*- (0) + (32) + (16)+ (0) + (4) + (2) + (1) =183

the tone you hear depends on the pitch of Voice 3,

not Voice 1 as would normally be the case.

Paddling With The SID

The SID chip also contains two registers (25-26)

connected to the two joystick ports. These

registers will contain a number from 0 to 255,

depending on the resistance of a potentiometer

attached to the ports (255 at maximum
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resistance). Since game paddles are really poten

tiometers (variable resistors), these ports can be

used to register paddle movement and can easily

be used to change values in other registers within

the chip while sounds are being produced.

This simple routine can be added to a sound

program to control the pitch of Voice 1 with a pad

dle plugged into port one while a tone is being

played:

10 POKE 54272 + 1,PEEK(54272 + 25):GOTO10

Switching Bits 
Registers aTe simply memory locations tha t 
have special fUllctions. In the SID chip . the re 
a re 28 regis ters, most of which a rc ded icated 
to sound production . In Sound maker 64, the 
regis ters we POKE do not begin a t the sound 
chip (54272), but at 49152. The machine Ian· 
guage routine then "mirro rs" these registers 
by copying them to the sound chip registers. 

To unders ta nd hmv registers can be 
manipula ted, a brief di scussion of by tes is 
necessary. Bytes afC memory locations that 
can store values. On the Com modore 64 and 
most other small personal computers, bytes 
consis t of eight smalle r units called bits (bi· 
nary digits). A bit can be either on or off, 
usuall y re presented by I or O. Thus, a ny 
byte'S value can be represented by eight num
bers, \.vhere the num bers are limiled 10 I a nd 
O. Example : 10110111 

Since only two possibilities exist for each 
bit (lor 0), this numbering system is refe rred 
to as binary or base two. 

O ur usual number system is known as 
decima l o r base len . This sys te m uses ten 
different symbols to des ignate numbe rs (0-9). 
The position of the number from the right
most side dete rmines the power ofl0 by which 
the number is to be m ulti p lied. For instance, 
here's how the decima l number 2156 breaks 
down: 
Decimal: 2 1 5 6 
Position: 3 2 1 0 

Power of 10: 2*103 + I-loa + 5*101 + 6*100 ::::2156 
Value: (2000)+ (l00) + (SO) + (6) ::::2156 

The va lue of binary numbers is deter
mined the sa me way, except the posi"t ion of 
the digit (the bit) determines the powerof2 
by which the numbe r is multiplied. Here's 
how the bina ry num be r 10110111 breaks 
down when tra nsla ted to decimal: 

Binary: 
Position: 

1 
7 

o 
6 

1 
5 

Now we can attack our original prob
lem - changing bits within reg isters on the 
64. Bits are labeled 0 to 7 from righ' to left . To 
set bit three of a regis ter to 1 (in other words, 
turn it on), you can POKE the regis ter with 
a n 8 (2 to the third power). This POKE crases 
what was in that register and replaces it with 
an 8 (00001000). 

You can change certain bits wi thin a 
regis ler without affecting the o the r bits with 
the keywords O R and AND. The OR opera to r 
is lI sed to compare two bytes, bit fo r bit, to 
a lter certain bits without altering the others. 
Here's an example: 

Original byte - 00010001 =17 
OR with 8 - 00001000 = 8 

Resulting byte - 0001100] ::::25 

The OR stateme nt looks a t each bit of 
the o riginal byte and compares it to the cor
responding bit of the OR byte. If one OR the 
other of the bits is aI, then the resulting 
byte will contain a 1 in that particular bit. If 
neither of the bits is a 1, the resulting byte 
will contain a 0 in thai bit. Thus, here's how 
yo u would scI' bit 3 to a I without changing 
the other bits, in BASIC: 

POKE byOe,(PEEK(byOe)OR 8) 
The AND keyword also looks a t each bit 

of one byte and compares it to the corre
sponding bit of the second byte, but in a 
diffe ren t way. Here's an example of AND: 

Original byte-OOOOl111c 15 
AND with254 - 11111110=254 
Resulting byte - 00001110= 14 

The AND operation looks at the two 
bytes a nd sets a 1 in the corresponding bit of 
the resulting byte Dil ly if both the first bit 
AND the second bit are I's. Thus, ANDing 
15 with 254 clea rs the 0 bit. In BASIC t-his is 
written: POKE (byte), (PEEK(byte)AND254) 

1 

• 
o 
3 

1 
2 

1 
1 

1 
o 

Powero( 2: 
Value: 

1*27 + 0*2(; + 1*25 + 1*2'+ 0*23 + 1*21 + 1*21 + 1*2' ",, 183 
m~ . A._ . ~. A .W.m. ru=m 

the tone you hear depe nds on the pitch of Voice 3, 
not Voice 1 as would normally be the case. 

Paddling With The SID 
The SID chi p also contains two registers (25-26) 
connected to the two joystick ports . . These 
regis ters will contain a number from 0 to 255, 
depending on the resis tance of a potentiometer 
attached to the port s (255 at maximum 
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resistance). Since game paddles are really poten
tiometers (variable resistors), these ports can be 
used to register paddle movement a nd can easily 
be used to change values in other registers w ithin 
the chip while sounds are being produced. 

This s imple routine can be added to a sound 
program to control the pitch of Voice 1 with a pad
d le plugged into port one while a tone is being 
played, 

10 POKE 54272+ I,PEEK(54272+25):GOTOI0 



This line connects the paddle value to the

high-byte frequency value of Voice 1. It's much

easier to study the effects of changing sound

values if you can hear the sound playing as you

experiment. That is the basis of "Soundmaker 64."

Soundmaker 64

Soundmaker 64 allows you to create your own

sounds and manipulate them by changing

various parameters. Attack, decay, sustain, and

release are included as well as pitch, filters, ring

modulation, and synchronization. The pulse

waveform may be manipulated to change the

pulse width of the sound — altering the timbre of

the resulting sound considerably.

To use Soundmaker 64, type in the program

and save it on disk or tape. When you are sure

you have a saved copy, run the program. After a

brief delay while the program loads a small

machine language routine into memory, the word

"Attack" appears at the upper-right corner of

your screen. Using the + and - keys, you can

increase or decrease the attack value for your

sound. The current value POKEd is represented

by both a bar graph and a number. The number

varies in units of sixteen or one depending on

which parameter you are working with. These

values are meant to serve as a reference point

only, since they may differ from the actual value

by one unit. The increments were selected to

make the changes in parameters very easy to hear

and the program easy to use.

Once you have decided on the attack value,

simply hit RETURN and the next parameter

appears. Keep in mind that "Sustain" and

"Volume" must be a reasonably high number for

the sound to be audible. When you have picked

all the parameters {"Pulse wave low" is the last

one on the screen), then you can play the sound

with the function keys. Fl plays the sound with

the sawtooth waveform, F3 with the triangle

waveform, F5 with the noise waveform, and ¥7

with the pulse waveform.

Ring Modulation And Sync
The up-arrow key (beside the asterisk) plays your

sound as it is ring modulated with Voice 3, and

the left-arrow key (beside the 1) plays the synchro

nized sound resulting from the pitches of Voice 1

and Voice 3. (Ring modulation and synchroniza

tion are limited to Voice 1.)

Once you have heard Voice 1, simply hit the 2

key and you will again be prompted for the

parameters. As with Voice 1, you play Voice 2

with the function keys. To hear Voices 1 and 2

simultaneously, hit the space bar. To select the

parameters for Voice 3, press the 3 key. The space

bar then plays all voices previously defined. If

you have selected ring modulation or synchroni

zation for Voice 1, you may not be able to use

Voice 3 as a separate sound.

Changing Sounds
To alter any parameter at any time after entering it

originally, merely press the key which is in reverse

field on the parameter name and press the + or -

key to raise or lower the value. When done, hit

RETURN.

You can even change parameters as the sound

is playing. To do this, hit one of the function keys

or one of the arrow keys to start the note and,

without releasing it, hit the reverse field character

of the parameter you wish to change. Then

change the sound with the + and - keys.

To use the filters as the sound is being played,

you must first start the sound that you want, then,

without releasing the key, hit either H (for high

pass), B (for band pass), or L (for low pass). Next,

hit F for filter, and use the + and - keys to incre

ment or decrement the cutoff frequency. As

before, hit RETURN to end the note.

To save the sound or sounds that you have

created, press Q while the note is playing. The

screen clears and a program appears on the

screen. Type NEW and press RETURN over the

lines as they are listed on the screen. Then you

can play this sound, or save it on tape or disk and

use it later as a routine in your own programs. To

use it as a routine, you'll need a delay loop such

as this to set the duration:

70 FOR T = 1TO 2000:NEXT T

Then, to turn off the sound, use this line:

80FORT = 49152 + 4TO49152 + 18STEP7:POKET,

(PEEK(T)AND254):NEXT:SYS53017

To turn on the sound in your own program,

you can either GOSUB the whole routine, or use

this line (with your own line number):

FORT = 49152 + 4TO49152+18STEP7:POKET,

(PEEK(T)OR1):NEXT:SYS53017

A Bit About The Program
Soundmaker 64 uses a tiny machine language

(ML) routine which copies the contents of 24

bytes starting at 49152 to the sound registers

beginning at 54272. The ML routine copies the

registers in the order they should be POKEd to

properly create a sound.

This is done because sound registers are write

only registers. That is, when values are POKEd

into the SID registers, they cannot be PEEKed

later. Instead, you must store the values in vari

ables or other memory locations. The ML routine

stores these values in a safe area of memory and

allows us to copy them at any time to the SID

registers. The ability to "remember" the values

which have been POKEd into the SID chip makes

Soundmaker 64 possible.

See program listing on page 198. CD
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zation for Voice 1, you may not be able to use 
Voice 3 as a separate sound. 

This line connects the paddle va lue to the 
highwbyte frequency value of Voice 1. It's much 
easier to study the effects of changing sound d 
values if you can hear the sound playing as you Changing Soun 5 
experiment. That is the basis of "Soundmaker 64 ." To alter any parameter at any time after entering it 

originally, merely press the key which is in reverse 
field on the parameter name and press the + or
key to raise or lower the value. When done, hit 

Soundmaker 64 
Sound maker 64 allows you to create your own 
sounds and manipulate them by changing 
various parameters. Attack, decay, sustain, and 
release are included as well as pitch, filters, ring 
modulation, and synchronization . The pulse 
waveform may be manipulated to change the 
pulse width of the sound - altering the timbre of 
the resulting sound considerably. 

To use Soundmaker 64, type in the program 
and save it on disk or tape. When you are sure 
you have a saved copy, run the program. After a 
brief delay while the program loads a small 
machine language routine into memory, the word 
"Attack" appears at the upper.right corner of 
your screen. Using the + and - keys, you can 
increase or decrease the attack value for your 
sound. The current value POKEd is represented 
by both a bar graph and a number. The number 
varies in units of sixteen or one depending on 
which parameter you are working with . These 
values are meant to serve as a reference pOint 
only, since they may differ from the actual value 
by one unit. The increments were selected to 
make the changes in parameters very easy to hear 
and the program easy to use. 

Once you have decided on the attack value, 
simply hit RETURN and the next parame ter 
appears. Keep in mind that "Sustain" and 
"Volume" must be a reasonably high number for 
the sound to be audible. When you have picked 
all the parame ters ("Pulse wave low" is the last 
one on the screen), then you can play the sound 
with the function keys. Fl plays the sound with 
the sawtooth waveform, F3 \,vith the triangle 
waveform, FS with the noise waveform, and F7 
with the pulse waveform. 

Ring Modulation And Sync 
The up·arrow key (beside the asterisk) plays your 
sound as it is ring modulated with Voice 3, and 
the left·arrow key (beside the 1) plays the synchro
nized sound resulting from the pitches of Voice 1 
and Voice 3. (Ring modulation and synchroniza· 
tion are limited to Voice 1.) 

Once you have heard Voice 1, simply hit the 2 
key and you will again be prompted fo r the 
parameters. As with Voice 1, you play Voice 2 
with the function keys. To hear Voices 1 and 2 
Simultaneously, hit the space bar. To select the 
parameters for Voice 3, press the 3 key. The space 
bar then plays all voices previously defined . If 
you have selected ring modulation or synchroni· 

RETURN. . 
You can even change parameters as the sound 

is playing. To do this, hit one of the function keys 
or one of the arrow keys to s tart the note and, 
without releasing it, hit the reverse field character 
of the parameter you wish to change. Then 
change the sound with the + and - keys. 

To use the filters as the sound is being played, 
you must first start the sound that you want, then, 
without releasing the key, hit either H (for high 
pass), B (for band pass), or L (for low pass). Next, 
hit F for filter, and use the + and - keys to incre· 
ment or decrement the cutoff frequency. As 
before, hit RETURN to end the note. 

To save the sound or sounds that you have 
created, press Q while the note is playing. The 
screen clears and a program appears on the 
screen. Type NEW and press RETURN over the 
lines as they are listed on the screen . Then you 
can play this sound, or save it on tape or disk and 
use it later as a routine in your own programs. To 
use it as a routine, you' ll need a delay loop such 
as this to set the duration: 

70 FOR T"" lTO 2000:NEXT T 
Then, to turn off the sound, use this line: 
80 FORT ",,49152+4T049152+ 18STEP7:POKET, 
(PEEK(T)AND254),NEXT,SYS53017 

To turn on the sound in your own program, 
you can either COSUB the whole routine, or use 
this line (with your own line number) : 

FORT ",, 49152+4T049152+ 18STEP7:POKET, 
(PEEK(T)ORI),NEXT,SYS53017 

A Bit About The Program 
Soundmaker 64 uses a tiny machine language 
(ML) routine which copies the contents of 24 
bytes starting at 49152 to the sound registers 
beginning at 54272. The ML routine copies the 
registers in the order they should be POKEd to 
properly create a sound. 

This is done because sound registers are write 
ollly registers. That is, when values are POKEd 
into the SID registers, they cannot be PEEKed 
later. Instead, you must store the values in vari· 
abies or other memory locations. The ML routine 
stores these va lues in a safe area of memory and 
allows us to copy them at any time to the SID 
registers. The ability to "remember" the values 
which have been POKEd into the SID chip makes 
Sound maker 64 possible. 

See progmmlistillg 011 pnge 198 . • 
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VICreations

DAN CARMICHAEL, ASSISTANT EDITOR

Animating

With Custom Characters

In this month's column we'll show you how

to spice up your programs with animation.

The basic information also applies to the

Commodore 64.

Elsewhere in this issue we've shown how to

create custom characters for your programs. Now

we'll learn how to animate those custom

characters and add a little action to the screen.

Almost everyone remembers their first

experience with animation. You might have

drawn a stickman on successive pages of a scratch

pad, and when the pages were rapidly flipped,

the stickman appeared to run across the pages.

This is the same principle used in computer

animation. By creating various custom characters

(like a stickman) in different positions, and then

POKEing them to the screen, you can simulate

animation.

Before proceeding, turn off your ViC, remove

any memory expansion, then turn it on again.

Enter, SAVE to tape or disk, and then RUN Pro

gram 1. This program creates a few custom char

acters (stored in the DATA statements). Line 10

reserves a special place in memory for them (512

bytes at the top of BASIC memory), then POKEs

the characters into memory. The POKE (36869) in

line 50 directs the operating system to look at our

special character set in RAM memory instead of

the standard character ROM.

Program 1

10 POKE52,28:POKE56,28:CLR :rem 18

20 FORA=7313TO7679iPOKEA,0tNEXT : rem 148

30 FORA=7168T07312iREADBiPOKEA,BjNEXT

irem 55
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50 POKB36869,255:PRIHT"{CLR}t5 DOWSi § A

fSPACE)B C D E F G H l[DOWN}[3 SPACES}
J K L M N 0 P" :rem 56

60 GETA?iIFA?»""THEN60 :rem 239

7168 DATA 56,84,146,146,146,146,84,56

trem 62

7176 DATA 56,68,138,146,146,162,68,56

:rem 64

7184 DATA 56,68,130,130,254,130,68,56

:rem 43

7192 DATA 56,68,162,146,146,138,68,56

;rem 62

7200 DATA 12,44,90,28,24,164,66,1 :rem 83

7208 DATA 12,12,24,60,24,88,40,8 :rem 35

7216 DATA 12,12,8,28,12,14,16,32 :rem 26

7224 DATA 12,12,8,30,44,10,20,32 :rem 14

7232 DATA 0,0,0,0,0,0,0,0 :rem 156

7240 DATA 0,0,0,0,0,0,0,0 :rem 155

7248 DATA 24,24,60,60,255,255,126,66

irem 248

7256 DATA 8,88,26,188,111,253,126,74

jrem 4

7264 DATA 138,17,144,56,109,229,62,72

irem 49

7272 DATA 130,17,128,40,76,165,26,64

irem 246

7280 DATA 0,16,128,40,4,164,24,0 irem 26

7288 DATA 0,0,0,40,0,36,0,0 irem 20

7296 DATA 0,0,0,8,0,0,0,0 ;rem 174

7304 DATA 159,255,77,111,192,254,16,59

:rem 100

7312 DATA 0 : rem 23

This program displays the custom characters

with a PRINT statement. To create the animation

effects, we could use the PRINT statement, but it

would be easier and more efficient to use POKE.

The next few programs use the custom

characters created in Program 1, so don't turn off

the computer. Press RUN/STOP—RESTORE,

then enter NEW. This will clear BASIC memory

of the program that was there, but will leave our

custom character set intact, still protected.

VICreations 

Animating 
With Custom Characters 

] n this month's column we'll show you how 
to spice up your programs w ith animation. 
The basic information also applies to the 
Commodore 64. 

Elsewhere in this issue we've shown how to 
create custom characters for your programs. Now 
we' ll learn how to animate those custom 
characters a nd add a little action to the screen . 

Al mos t eve ryone re members their first 
experience with animation. You might have 
drawn a stickman on successive pages of a scratch 
pad, and when the pages were rapidly flipped, 
the stickman appeared to run across the pages. 
This is the same principle used in computer 
animation . By crea ting various custom characters 
(like a stick man) in different positions, and then 
PO KEing them to the screen, you can simulate 
an imation. 

Before proceeding, turn off your VIC remove 
any memory expansion, then turn it on aga in. 
Enter, SAVE to tape or disk, and then RUN Pro
gram 1. This program creates a few custom char
acters (stored in the DATA statements) . Line 10 
reserves a special place in memory for them (51 2 
bytes at the top of BASIC memory), then POKEs 
the characters into memory. The POKE (36869) in 
line 50 directs the operating system to look at our 
special character set in RAM memory instead of 
the standard charac ter ROM. 

Program 1 
10 POKE52,28: POKE 56,28:CLR : r e m 18 
2B FORA-7313T07679IPOKEA, 0INEXT :rem 148 
30 FORA~7168T073121READB:POKEA,B1NEXT 

; rem 55 
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513 POKE36869 , 255:PRINT"{CLR}{5 DOWN} @ A 
{SPACE}B C 0 E F G H I{DOWN}{3 SPACES} 
J K L M N 0 pOI ; rem 56 

60 GETA$; IFM- " "THEN6e : rem 239 
7168 DATA 56,84,146,146,146,146,84 ,56 

Irem .2 
7176 DATA 56,68,138,146,146,162,68,56 

:rem .4 
7184 DATA 56,68,130,1313,254 , 1313,68,56 

: rem 43 
7192 DATA 56,68,162,146,146,138,68,56 

;rem .2 
72"13 DATA 12,44, 90,28,24, 164 ,66,1 : rem 83 
72138 DATA 12,12,24 , 6B,24, 88,4e,8 :rem 35 
7216 DATA 12,12,8,28 , 12,14,16,32 :rem 2. 
7224 DATA 12,12,8,30,44,1",2",32 :rem 14 
7232 DATA 0,0,e,",0,e,e,e :rem 15' 
72413 DATA 13,",13,",13,13,13,13 :rem 155 
7248 DATA 24,24,60,60 , 255,255 , 126,66 

:rem 248 
72 56 DATA 8 ,88 ,26,1 88 ,111,253,126,74 

:rem 4 
7264 DATA 1 38 ,17,144,56,109, 229 ,62, 72 

: rem 49 
7272 DATA 130,17,128,413,76,1 6 5,26,64 

:rem 24. 
7280 DATA 0,16,128,4e,4,164,24,0 : rem 26 
7288 DATA e,0,e,40,0,36,0,e : rem 20 
7296 DATA 0,0,13,8,0,0,13,13 :re m 174 
73134 DATA 159.255,77,111,192,254,16,59 

:rem , .. 
731 2 DATA 0 : rem 23 

This program displays the custom characters 
with a PRINT sta tement. To create the animation 
effects, \ve could use the PRINT statement, but it 
would be eas ie r and more efficient to use PO KE. 

The next fewlrograms use the custom 
characters create in Program 1, so don't turn off 
the computer. Press RUN /STOP-RESTORE, 
then en ter NEW. This will clear BASIC memory 
of the program that was there, but will leave our 
custom character set intact, still protected. 
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The VIC-20 is a versatile computer. Its pro

grammable color, graphics, and sound can add

a lot to game programs.

Over the past few years, COMPUTEI

Magazine has published a wide variety of

games for the VIC. But some back issues are

hard to find or unavailable.

That's why the editors of COMPUTEI

have chosen the best games, revised them,

and added previously unpublished games, put

ting them together into COMPUTE!'* First

Book of VIC Games. Each game has been

tested and debugged and is ready to type into

a VIC-20.

First Book of VIC Games contains fast-

action arcade games that require guick

reflexes, as well as strategy games that test

logical skills. For SI2.95 you get two dozen

games, including:

Time Bomb — You hear the time bomb tick

ing, and you have to find your way through

the maze to defuse it. But the maze is larger

than the screen, and you can't always see

where the dead ends are.

Closeout — The local department store is

having a sale, You try to snatch as many sale »p*w *m.».™. ,.„„„,, „.„,„.

items as possible, while avoiding the horde of

bargain hunters who aie trying to thwart you.

Cryptic Numbers — A good logic game. The computer picks a pattern of

numbers that you have to guess. After each turn you learn how close you

were.

Air Defense — Missiles are falling out of the sky onto your city. Aim

carefully: you get only one shot at each missile

Thunderblrd — Your goal is to break out of the playing field by using the

thunderoird that controls the satellite.

Sky Diver — Put on your parachute, jump out of the plane, and try to

land on one of the targets. Watch out for wind currents that may blow you

off course.

Deflector — A ball is bouncing around the screen. You can aim it toward

targets by strategically placing deflectors that change its direction.

Hidden Maze — Lost in a maze, you're trying to get out. But it is dark,

and you can see only a few spaces in front of you.

Outpost — Your small fortress is under siege, You have two types of lasers

and some torpedoes. Unfortunately, the energy supply is dwindling and

the computer is on the blink. The supply ship may (or may not] show up in

time to make repairs.

First Book of VIC Games is more thanjust a book of program listings. Each program is annotated and explained: you can modify the games if

you like or use the many programming techniques in your own games. Also included is a useful program you can use to draw mazes for

games you write. Three chapters show you how to develop a game program. Another tells you how to take advantage of the VIC'S sound,

graphics, and color capabilities. The index lists references where you can learn more about programming. And First Book of VIC Games is

spiral bound to lie flat while you are typing in programs.
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Rolling And Spinning Wheels
If you turn the computer off then back on, you

will have to rerun Program 1. Now enter, then

RUN, Program 2.

Program 2

10 PRINT"{CLR}":C=PEEK(646):POKE38630,CtP
OKE38632,C:POKE36869,255:SP=50

20 FORA=0TO3:POKE7910,A:POKE7912,3-A:FORT
=1TOSP:NEXTT:NEXTA:GOTO20

As you can see, all this program does is POKE

custom characters to the center of the screen. The

effect of the spinning wheels is created by POKE-

ing the screen with various wheels (characters)

with the spoke in different positions. You can

vary the speed of the spin by changing the

variable SP in line 10. A lower value will increase

the speed of the spin, a higher value will slow it.

Study line 20 of Program 2. It contains a pro

gramming technique that might be of interest to

you. While the "FOR A ..." loop is set to count

forward (to animate the left wheel running

clockwise), the second POKE (7912) in line 20 in ef

fect counts backwards. This is how the right

wheel is made to run counterclockwise. By sub

tracting the variable A from the constant 3, the

FOR A loop seems to run backwards. It's like hav

ing two FOR/NEXT loops in one — one counting

forwards, the other counting backwards.

Again, press RUN/STOP—RESTORE, then

enter NEW. Now enter Program 3 and RUN. This

program uses the same wheel characters, but in

stead of spinning in one place, the various wheels

are POKEd to successive positions, producing the

effect of the wheel rolling across the screen.

Again, the variable SP in line 10 controls the

speed. If you change the speed and make the pro

gram run too fast, the rolling effect is almost lost.

Program 3

10 PRINT"tCLR)":POKE36869,255:C=PEEK{646)

:FORA=38400TO38905:POKER,C:NEXT:N=0:SP

=90

20 FORA=7680TO8185:POKEA,N:POKEA-1,32:N=N

+1s FORT=1TOSP:NEXTT:IFN=4THENN=0

30 NEXTA

Notice POKE A-1,32 in line 20. This POKE

puts a blank space {screen POKE character 32) on

the screen just before the current position of the

rolling wheel. This causes the wheel to erase the

space just behind itself as it rolls across the

screen. Remove this POKE from the program,

RUN it, and see what happens.

Speed is important when animating custom

characters. If they move too fast, the eye cannot

see all the subtle changes in the characters, and

the effect is lost. On the other hand, if the pro

gram runs too slow, the characters appear to

jump, and the effect of smooth animation is lost.
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A close-up of the custom characters used in the example
programs.

The Running Stickman
Press RUN/STOP-RESTORE, then enter NEW.

Now enter Program 4 and RUN.

Program 4

10 PRINT"(CLR}":POKE36879,27:FORA=38400TO
38905:POKEA,0:NEXT:POKE36869,255:N=4:S

P=100

20 FORA=4TO7:POKE7910,A:FORT=1TOSP:NEXTT:

NEXTA

30 GETAS:IFA$=""THEN20

35 SP=150

40 POKE7910,32iFORA=7680TO8185:POKEA,N;PO

KEA-1,32:FORT=1TOSP:NEXTT:N=N+1:IFN=8T

HENN=4

50 NEXTA

As you can see, Program 4 also POKEs

custom characters {various poses of a stickman) to

the center of the screen. The animated running

effect here is produced with four different custom

character stickmen. If you watch the animated ac

tion closely, it even looks as if the stickman is

alternating legs while running.

Now press any key on the keyboard and

watch the stickman run across the screen. Again,

speed is an important factor here. Change the

variable SP in line 10 to 0, then RUN. As you can

see, the speed is so fast that not only is the anima

tion effect lost, but it's hard to even recognize the

character as it moves.

Program 4 shows the main drawback of ani

mating with POKEd custom characters: jumpy

action. This effect is caused by the characters

moving one character block, or eight pixels, at

one time. For truly smooth animation, high-

resolution graphics is better because it allows you

to move objects one pixel at a time. However, we

will not touch upon hi-res animation here because

ROiling And Spinning Wheels 
If you turn the computer off then back on, you 
will have to rerun Program 1. Now enter, then 
RUN, Program 2. 

Program 2 
10 PRINT" {CLRJ "; C=PEEK (646) ; POKE3B630. c: P 

OKE38632,C:POKE36869,255:SP=50 
20 FORA=0T03:PQKE7910,A:POKE7912,3 - A:FORT 

=lTOSP:NEXTT;NEXTA:GOT020 

As you can see, all this program does is POKE 
custom characters to the center of the sr:reen . The 
e ffect of the spinning wheels is created by POKE
ing the screen with various wheels (characters) 
with the spoke in different positions . You can 
vary the speed of the spin by changing the 
variable SP in line 10. A lower value will increase 
the speed of the spin, a higher value w ill slow it. 

Study line 20 of Progra m 2. It conta ins a pro
gramming technique that might be of interest to 
you. While the " FOR A .. . " loop is set to count 
forward (to animate the left wheel running 
clockwise), the second POKE (7912) in line 20 in ef
fect counts backwards. This is how the right 
wheel is made to run counterclockwise. By sub
tracting the variable A from the constant 3, the 
FOR A loop seems to run backwards. It 's like hav
ing two FOR/NEXT loops in one - one counting 
forwards, the other counting backwards. 

Again, press RUN/STOP-RESTORE, then 

A close- lip of Ihe custom ciUlmc/ers II se(/ ill lire cxmllp/e 
I,rogmms. 

The Running Stickman 
Press RUN/STOP-RESTORE, then enter NEW. 
Now enter Program 4 and RUN. 

Program 4 
1" PRINT" ( CLR) ": POKE36879, 27 : FORA=384"0TO 

3890S : POKEA , 0 : NEXT:POKE36869,255:N=4:S 
P"'100 

2" FORA"'4T07:POKE791",A : FORT= lTOSP:NEXTT : 
e nter NEW. Now e nter Program 3 and RUN. This 
program uses the same wheel characters, but in- 3" 
s tead of spinning in one place, the various wheels 3S 
are POKEd to success ive positions, producing the 4" 
effect of the wheel rolling across the screen. 

NEXTA 
GETA$: IFA$= II "THEN20 
SP-IS0 
POKE7910,32:FORAs 7680T08185:POKEA, N:PO 
KEA-I, 32:FORT:ITOSP : NEXTT : N- N+l : IFN=8T 
HENN- 4 

50 NEXTA Again, the variable SP in line 10 controls the 
speed. If you change the speed and make the pro
gram run too fast, the rolling effect is almost lost. 

Program 3 
1" PRINT" {CLR} " : POKE36869, 255 : C:PEEK( 646) 

: FORA=38400T038905:POKEA,C:NEXT:N=0 : SP 
-9. 

20 FORA=7680T08185 : POKEA,N:POKEA- I,32:N=N 
+1:FORT=lTOSP:NEXTT:IFN- 4THENN=" 

30 NEXTA 

Notice POKE A-l ,32 in line 20. This POKE 
puts a blank space (screen POKE character 32) on 
the scree n just before the current position of the 
rolling wheel. This causes the wheel to erase the 
space just behip.d itself as it rolls across the 
screen. Remove this POKE from the program, 
RUN it , and see what happens . 

Speed is important when an imating custom 
characte rs. If they move too fast, the eye cannot 
see all the subtle changes in the characters, and 
the effect is lost. On the other hand, if the pro
gram runs too slow, the characters appear to 
jump, and the effect of smooth animation is lost. 
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As you can see, Program 4 also POKEs 
custom characters (various poses of a s tickman) to 
the center of the screen. The animated running 
effect here is produced wi th four differe nt custom 
character stickmen. If you watch the animated ac
tion closely, it even looks as if the s tickman is 
alternating legs while running. 

Now press any key on the keyboard and 
watch the stickman run across the screen. Again, 
speed is an important factor here. Change the 
variable SP in line 10 to 0, then RUN. As you can 
see, the speed is so fast that not only is the anima
tion effect lost, but it's hard to even recognize the 
character as it moves. 

Program 4 shows the main drawback of aniw 
mating with POKEd custom characte rs: jumpy 
act ion. This effect is caused by the characters 
moving one character block, or eight pixels, at 
one time. For truly smooth animation, high
resolution graphiCS is better because it allows you 
to move objects one pixel at a time. However, we 
will no t touch upon hi-res animation here because 



it is an advanced programming technique that

requires machine language.

Exploding UFOs And Other

Effects
POKEd animation isn't limited to making objects

move. You can also create interesting effects with

stationary objects. Again, press RUN/STOP—

RESTORE, then enter NEW. Now enter and RUN

Program 5. This program uses custom characters

to make a flying saucer explode and disintegrate.

Change the variable SP in line 10 to 250, then

RUN it again. Notice how tiny bits (pixels) of the

saucer seem to fly outward, then disappear.

Program 5

10 PRINT"{CLR}":POKE36879,27:POKE36869,25

5iPOKE38630,0:SP-120

15 POKE7910,10iFORT=lTO500!NEXTT

20 FORA-11TO16iPOKE7910,AiPORT-1TOSP:NEXT

T :NEXTA t FORT=-1TO500 iNEXTT i GOTO15

Once you've conquered the art of animating

with custom characters, you can add the final

touch: sound. Adding the sounds of footsteps as

the stickman runs across the screen, or an ex

ploding sound as the flying saucer disintegrates,

will provide that little extra touch that makes your

graphics animations fun and enjoyable. &}
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BIBLE Software
EDUCATION BIBLE Software emphasises Bible learning.

Each program teaches a particular book or theme An added

feature with most of the programs is the option to enter your

own Questions on any subject

ENTERTAINMENT BIBLE Software programs use the

color, graphics, sprites, and sound capabilities Of the Com

modore 64 m a wav that makes learning a challenging game

JONAH and the WHALE True-False questions User

has the option to enter own questions Plaver can go fishing

with joystick Score for correct answers and for fish netted Se

cond bonus program,NOAH and COD'S PROMISES

MESSAGE RUNNER An exciting matching game from

Matthew 5-7 user has option to enter own auestions Player

runs bv charging lions, deadly snakes, and alligators to deliver

message (Joystick reauired)

BIBLE OLYMPICS Sible quizzes were never as fun as they

are in this learning game1

Send S16 95 per game olus S2 00 shipping and handling to BIBLE

Software

4169 S E Davidson, Albany, OR. 97321

(specify Disk or Tape)

■■■■■■■•■•■•B*B•■•■•■•■•■•

FACTORY SPECIAL

VIC - 20
TM

16K

49

MEMORY

EXPANSION

$ 95

Boosts VIC to 21K RAM

High Quality

GOLD Contacts

90 Day Warranty

Phone Order Hours:

10 AM-9 PM MST Daily

(303) 245-9012

ASSEMBLY TECHNOLOGY

2692 Hwy 50 Suite 210

Grand Junction, CO 81503

Percondl chocks alto* 3 wwrks

Shipping A handling £2.50

Colorado Residents add Sales Tan

VtC-K 13 A TIHDL MAHK

uf coMMOOCflr iujswrsa machinf)

EdnCare, Inc.

P.O. Box 24331

Denver, CO 80224

(303)337-3319

VIC-20,®

Basic Skills, Grades K-6

* Educator Approved

■*■ ExctOngGraphics SfSxird

HELPYOtmCHILD EXCEL.

Bend $1 for Postage &

HanrtHng (Check or

Money order)

fox your

TREE

Cassette

WHAT GOOD IS IT
IF YOU CAN'T

USE IT?

COMPLETE OPERATIONAL
VIDEO TAPE GUIDE

TO THE

COMMODORE VIC-20
ffOQ QC INCLUDES TAX
ilU-J.JiJ AND SHIPPING

This lag: Include! g ilmpli giglinllnn on hook up.
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it is an advanced programming technique that 
requires machine language. 

Exploding UFOs And other 
Effects 
POKEd animation isn' t limited to making objects 
move. You can also create interesting effects with 
stationary objects. Again, press RU NfSTOP
RESTORE, then enter NEW. Now enter and RUN 
Program 5. This program uses custom characters 
to make a flying saucer explode and diSintegrate . 
Change the variable SP in line 10 to 250, then 
RUN it again . Notice how tiny bits (pixels) of the 
saucer seem to fly outward, then disappear . 

ProgramS 
HI PRINT" {CLR) M : POKE36879, 27: POKE36869, 25 

5 I POKE38630 , 0:SP- 120 
15 POKE7910,10IFORT- IT0500:NEXTT 
20 PORA- IIT016IPOKE7910,AIFORT- ITOSP:NEXT 

T: NEXTAIFORT- IT0500;NEXTT:GOT015 

Once you've conquered the art of an imating 
with custom char<lcters, yo u can add the final 
touch: sound. Adding the sounds of footsteps as 
the stickman runs across the sc reen, or an ex
ploding sound as the fl ying saucer disintegra tes, 
will provide that li ttle ex tra touch that makes your 
graphics anima ti ons fun and enjoyable. a 

FACTORY SPECIAL 

VIC - 20™ 

16K MEMORY 
EXPANSION 

••••••••••••••••••••••••••••••••••••••••••• • • ! BIBLE Software ! 
• • : EDUCATION BIBLE Sof t\ ... are emphasises Bible learning : 
• • • Each program teaches a particular book or theme An added . • • : fea ture with most of the programs IS t he OPtion to enter your : 

: ovm Questions on any subject : 

: ENTERTAINMENT BIBLE Software programs use the : 
• • • color, graohlc;, sontes. and sound capabilities of t he Com, • • • : modore 64 In a way that ma~es learning a challenging game : 

: JONAH and the WHALE True·False Questions user : 

: has the OPt ion to enter own auestlons Player can go fiShing : 
• • • '.'11th JOystick Score for correct answers and for fish netted Se- • • • : cond bonus program.II:OAH and GOD's PROMISES : 

: MESSAGE RUNNER An exciting matching game from : 

: Matthew 5·7 user has OPtIOn to enter own ouestlons Plaver : • • : runs by charging lions, deadly snakes. and alligators to deliver : 

: message (Joystick reOUlred) : 

: BIBLE OLYMPICS Bible aUlzzes were never asfun as they : 
• • • are In [hIS learning gamel • • • : Send $16.95 per game olus S2 00 shiPPing and handling to BIBLE: 

: Sof tware : 
• • • 4169 S,E DaVl(l Son, Albany, OR 97321 • • • : (speCi f y Disk or Tapel : 

: ........................................ : 
WHAT GOOD IS IT 

IF YOU CAN'T 
USE IT? 

Boosts VIC to 21 K RAM 
High Quality 

VIC-20® 

GOLD Contacts 
90 Day Warranty 

Phone Order Hours: 
10 AM - 9 PM MST Daily 

(303) 245-9012 

ASSEMBLY TECHNOLOGY 
2692 Hwy 50 Suite 210 

Grand Junction, CO 81503 
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Merging Programs

OnThe 64

John A. Winnie

For intermediate programmers, "Merger"

allows you to build up large programs by

working on smaller portions separately and

then linking them together later. This approach

is used by many professionals.

If you do much BASIC programming, sooner or

later you'll need to merge two short programs to

form a larger one. Or perhaps you'll need to

append onto a program a series of DATA state

ments - DATA for sprites, redefined characters,

sound and music, or whatever. Here is a quick

and easy way to add those DATA statements - or

any other BASIC statements, for that matter -

onto the end of your programs.

Of course, various techniques for merging

programs have been around for some lime. When

all that is needed is a simple append, however,

the method presented here does the job nicely.

The program below, "Merger," is designed to

merge with any programs which are appended

to it, and it allows you to keep on appending

indefinitely.

Using Merger

After typing and saving Merger, load it in the

usual way. Next, RUN Merger, and then load in

your main program. Now, as Merger instructs,

POKE locations 43 and 44 with 1 and 8, respec

tively. Your main program is now appended to

Merger and ready for any DATA statements you

may want to add later.

Remember, Merger allows you to append

programs only, not to insert them. So to prepare

for using Merger later, begin your programs with

a line number greater than five. For the same

146 COMPUTEfs Gazelle November 1983

reason, all DATA statements to be added should

begin with a line number higher than those already

present in the program. When you have finished,

jusf erase Merger by deleting lines 1 through 5.

How Merger Works

First, clear out your Commodore 64 by typing

NEW and pressing RETURN. Then enter the fol

lowing simple program:

10REM

Press RETURN, and the one-line program is

now entered into memory beginning at address

2048 and running on upward. To see just how the

program is stored, enter:

FOR 1 = 2048 TO Z0S6:PRINT PEEK (I) ;NEXT I

If all this has been done correctly, you now

should see a list of memory contents which looks

like this:

0,7,8,10,0,143,0,0,0

The 0 in address 2048 is invariable: all BASIC

programs begin with zero. They also always end

with a zero; in fact, they always end with exactly

three zeros - which is just what we see here in

memory locations 2054 through 2056. From this

point on in memory, BASIC will store any vari

ables and other information that it may need to

execute the program.

In general, when a BASIC line is stored, it

will end with a single zero, not three zeros. When

a new line is appended to the program, its code

begins immediately after that single zero. So in

the example above, if the line

20REM

were now added to our sample program, the (link
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Commodore 64

and

with your Joystick I

Now. you can create high-resolution pictures

on-screen with your joystick as a "pen." Design critters,

objects, pie-charts — whatever your imagination wishesl

SAVE your creations to tape or disk, and PRINT

them on a VIC printer. Educational and funi

Draw narrow or wide lines. curvy 01 straight; set points;

add captions, create background patterns; change

picture, background, and border colors; reverse colors for

a negative, even connect dois with straight lines

automatically! You control every dot on the screen.

A large "Picture Library" is included to gel you started,

pius a 20-page instruction manual. Joystick required. VIC

printer and diskdrive optional. Now on disk or cassette I

For the Commodore

'64 Panorama

For the vK-20:

VIC-PICS

.. S29.95

.. S29.95

s
s

8

(FuJI features need BK mem exp; reduced

versJQn included for unexpended VIC}

Available for other |

PRINT [the unprintable)...
with Smart ASCII Plus-$59.95

Now. print the unprintable Commodore graphics on

your dot-addressable parallel printer* with Smart

ASCII Pius. This powerful, low-cost software

interface converts your user port into a last, intelligent

port for "Centronics" protocol printers, and we even

supply the cablel

Six flexible print modes: GRAPHICS, TRANSLATE,

DaisyTRANSLATE, CBM ASCII, True ASCII, PIPELINE.

GRAPHICS mode creates actual VIC/64 keyboard

graphics. TRANSLATE converts normally unprintable

control-codes into text: (CLR). |RVS|. |BLU|. etc.. with an

extended mode lor Daisywheel printers. Convenient

set-up menu and simplified operation. Compatible with

most application programs: WordPro 3+, EasyScript,

Quick Brown Fox (for the VIC). Writer's Assistant, etc.

Complete with connecting cable for printer and

instruction manual. On cassette. Copy to your disk for

quick loading. [Upgrades available for original Smart

ASCIi owners,]

•Requites del-add res sable prrntef such js Epson FX-BO o; MX-SQ/IOO

with Grafts*. Okiflata Micro-line 84, C Iroh Prowiiler I & 2; Star

onics Gpniinr-lOor IS Other prlnleri — Call I

(816) w* 79nn Swd for"lr*° brochura-
°°°" ' ^UU MAIL OHCMER: a* iim ahippmn and
ui-uiirfT hondilno (SJSO for C.OD.% VISAMasiacanl
HIl/WtM occopted lcanJ# and axp. datex MO residents
Mlf i?fl :irti arr!)': -j|i:-, t,i> t .ri'i'jnoddsrspeyiWa

rllV.I\V/ int. U.S4, US. Bank ONLY;.

311 WEST 72nd ST. • KANSAS CITY • MO • 64114

.. with a wing load of Quality software

for the commodore 64'"and VIC 20w

Once? you've compared our programs, their features and

prices, you'll agree there's no competition in sight. You'll also

discover another important reason lo go TOTL. .Customer

Assistance After You Buy.. Somoihing nearly unknown in the

low cost software field.

some features

Menu driven, Easy to use ■ Available on tape or disk ■ Com

patible With Most Column Expansion Hardware ■ Built-

in ASCII Translation for Non Commodore Hardware ■ Color

Variables lor Easy Modification ■ Machine language speed for

Word Processing and Mailing List & Label software.

and mere are 5 unique programs to choose from

1. WORD PROCESSING tiaslhe speed and versatility lo produce
documents, forms and [alters in a straightforward approach thai

is easily and quickly learned

2. MAILING LIST AND LABEL lets you organize your mailing
lists, collection catalogs, menus, lecipos and anything lhat de

mands listing or sorting

5. TOTL TIME MANAGER helps you plan schedules and analyze

events and activities by persons, project catagory and date.

Ideal tor project planning in the home or business

4. RESEARCH ASSISTANT lurns your compuler into an ad
vanced, automated indexing and cross reference system.

A must tor Ihe slutlent. educator or tho research professional.

5. SMALL BUSINESS ACCOUNTING is a Set of straiqhlforward

accoiinimg programs Frees IhB salesman, onlioptuneur

or service professions Irom time consuming record keeping

iasks

TOTL
SOFTWMIt. IWC

Aw your tinner auQur Ton SOftmm

or senu in iiu-couao lor lunhrr octws

Ann ornetmn \nformnr>on

1555 Third Avenue. Walnut Creek, CA 94596

PLEASE SEND ME MORE INFORMATION ON TOTL SOFTWARE

Narm?

Address1. . .. .

Zip
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of the) new lino would now come in at address

2055 - the address of the middle zero in the triplet;

a new triplet of zeros would appear later in mem

ory, signaling the end of line 20 and the new end

of the program. (Try this later to see for yourself.)

So, to merge programs, we simply have (o mcike

sure that we load in the new section at the address

of the middle zero (2055, in our example) within

the three zeros which signal the end of our original

program. What we need to do is raise the floor of

BASIC to this new address, load the section to be

merged, and then lower the floor to its original

value (here, 2049).

Tinkering With BASIC

Raising the floor of BASIC is easy. The new ad

dress is simply POKRd into addresses 43 and 44

in low-byte, high-byte order. (HI = INT (AD-

DRESS#/256) :LO = ADDRESS#-25(S*HI.) Finding

this new address is another matter, but fortu

nately, this turns out to be easy as well.

As I mentioned above, BASIC needs (o know

where it is safe to begin to store its variables. In

other words, BASIC needs to know the first ad

dress to come after the three zeros which end the

program. Hence, the computer stores this address

in a pair of memory locations in the usual low-byte,

high-byte form. In the 64, these locations are ad

dresses 45 and 46.

To see this, enter PRINT PEEK(45),PEEK(46),

and out should come the pair 9,8. Since the ad

dress 2057 is the first address to follow our sample

program, and 2057 = 256*8 + 9, we have the ex

pected result.

Now that we have the address of the first

location after the end of the program, the rest is

easy. The new program is simply loaded into

memory two places before this location. In our

example, we load at location 2055 (2057-2). And

that's all there is to it.

The basic idea behind Merger should now be

clear. Everylhing of interest is packed into line 4.

First, for any program which begins with these

lines, the new floor for BASIC is computed using

the contents of locations 45 and 46, as described

above. Next, the floor of BASIC is raised to the

new location. As a result, any new program now

loaded will .start right at the tail end of the previous

program- just where we want it.

1 PRINT "(CLRJ{10 DOWN]";TAB{15)"MERGE?"

:GETA?:IFA$=""THENFORI=0TO500:NEXT:GOT

01

2 IFA$<>"Y"THEN5

3 PRINT"[CLR}(10 DOWN}";TAB(5)"LOAD YOUR
ADDITION.[2 SPACESjTHEN POKE 43,1 AND
44,8."

4 E=2 56*PEEK(46)+PEEK(45)-2:H=INT(E/2 56)

:L=E-256*H:POKE43,L:POKE44,H:END

5 REH I'J}

oooi Jasooocccooooocooaoooooocooocoooooooooe

■

ACCOLADE COMPUTER PRODUCTS
HARDWARE

Commodore 64 $419.95

1525-E Printer S329.95

1515 Disk Drive $329.95

BMC Color Monitor $349.95

Star Micronics

Parallel Interface S69.95

Gemini 10 S329.95

Gemini 15 S536.95

24K Golden Ram $149.24

Vic Rabbit $39.95

Wico Joystick $22.50

Wico Joystick "Red Ball" S25.00

HES Sound Box $12.50

BOOKS

SOFTWARE (COMMODORE 64)

Avalon Hill

B1 Nuclear Bomber S12.00

Midway Campaign $12.00

North Atlantic $12.00

Nuke S12.00

Planet Miners S12.00

Andromeda Conquest $13.50

Broderbund Software

Choplifter S26.95

David's Midnight Magic $33.95

Sea Fox $29.95

Serpentine $29.95

HES

Commodore Reference Guide $1950

VIC Reference Guide $16.50

1st Book of VIC 59.50

2nd Book of VIC $12.95

1st Book of Commodcre 64 $12.95

Tricks for VICS $9.95

ACCOLADE COMPUTER PRODUCTS

4858 Coronado Avenue

San Diego, CA 92107

(619) 223-8599

AOOOOOOCOOOOOOCOOOOOOOOOCOOOOOOOOSOOCOOOCOCK

HESMON 64 $29.95

HES Writer 64 $33.95

Royal

Quick Brown Fox $59.95

Sierra on Line

Frogger (disk) $29.95

Sirius

Blade of Blackpoole $29.95

Spinnaker

In Search of the

Most Amazing Thing (disk) $29.95

Synapse

Ft. Apocalypse $26.95

Survivor $26.95

Pharoh's Curse $26.95

UMI

Renaissance $29 95

NO REFUNDS ON OPENED SOFTWARE

Dealer inquiries invited

Cfltilorniii residents fldrt 6% Sales"Tflx
Add S3 0010' snipping and handling (ejicppl hardware, adfl H% uf price

COD Charges'M - CO Ds Cishwrs Chpsksor Money Oiitcsanly

We jtrcnpl Money Orde'5 Cashiers Checks.

ppr^unal clocks musl lak" ? *r«ks lo ciffl'

Fo' «gn orrjers i>airl in US funas nod $1,00 lor snipping and n^ndlpnq

lot 5*o or hardware pnev)
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pected result. 

Now that W I.:! have the add ress of the first 
location after the end of the program, the res l is 
easy. The new program is simply loaded in to 
memory two places before th is location. In our 
example, we load at location 2055 (2057-2). And 
th<1I'S a ll there is to it. 

The basic idea behind Merger should now be 
clear. Every thing of inleresl is packed into line 4. 
Fi rs t, for any program which begins with these 
li nes, the new floo r for BASIC is computed using 
the contents of locations 45 a nd 46, as described 
above. Next, the fl oor of BASIC is raised to the 
new location. As a result, any new program now 
loaded will s tart right at the tail end of the previous 
program - just where we wa nt it. 
1 PRINT " {CLR){l0 DOWN) " ;TAB(l5) "MERGE? " 

: GETA$ : IFA$=" "THENFORI=0T0500:NEXT:GOT 
0 1 

2 IFA$<> "Y"THEN5 
3 PRINT"{CLRJ{10 DOWN) "; TAB(5)"LOAD YOUR 

ADDITION.{2 SPACES}THEN POKE 4 3 , 1 AND 
4 4 , 8 . " 

4 E:256*PEEK(46)+PEEK(45) - 2:H=INT(E! 256) 
:L=E-2 56*H:POKE43 , L:POKE44 , H:END 

5 REM • 

ACCOLADE COMPUTER PRODUCTS 
HARDWARE SOFTWARE (COMMODORE 64) 

Commodore 64. . .. $419.95 
1525-E Printer . .. . . . .... . . $329.95 
1515 Disk. Drive ....... . .. $329.95 
BMC Color Monit o r . .... . $349.95 
Star Micronics 
Parall el Interface ....... . 
Gemini 10 .... 
G em ini 15. 
24K Golden Ram ... . . . . 
Vic Rabbit . ... . . . . . . . 
Wico Joystick. .. . 
Wico Joystick. "Red Ball" 
HES Sound Box . .. .... . 

BOOKS 

$69.95 
$329.95 
$536.95 
$149.24 

$39.95 
522 .50 

.. $25.00 
$12 .50 

Commodore Reference Guide $ 19.50 
VIC Reference Guide ... ..... $16.50 
1st Book of ViC . . .. . ....... .. $9.50 
2nd Book: of VIC . . . . . S1 2.95 

Avalon Hill 

Bl Nuclear Bomber . . 
Midway Campaign . . ...... . 
North Atlantic ..... .. . . . . . . 
Nuk:e . . .................. . 
Planet Miners .... ........ . 
Andromeda Conquest 

Broderbund So ftware 

Choplilter .......... . 
David's Midnight Magic ... . 
Sea Fox . . .. .......... . ... . 
Serpentine . . 

HES 

HESMQN 64 
HES Writer 64 ... 

Royal 

$12.00 
$12.00 
$12.00 
$12.00 
512.00 
$13.50 

S26.95 
$33.95 
$29 .95 
529.95 

S29.95 
$33.95 

Sierra on Line 

Frogger (disk:) 

Siriu s 

.. ...... $29.95 

B lade of Blackpoole ...... . S29.95 

Spinnaker 

In Search o f the 
Most Amazing Thing (dis k: ) S29.95 

Synapse 

Ft. Apocalypse ... ..... . . .. S26.95 
Su rvivor . . . 
Pharoh's Curse . .. . 

UMI 

Renaissance 

$26.95 
$26.95 

.. .. $29.95 

1st Book of Commodcre 64 51 2.95 Quick: B rown Fox. $59.95 NO REFUNDS ON OPENEO$OFTWAAE 

Dea ler inquiries invited 
Trick:s for VICS. . . . . . . . . ... $9.95 

ACCOLADE COMPUTER PRODUCTS 
4858 Coronado Avenue 

San Diego, CA 92107 
(619) 223-8599 
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The Automatic Proofreader

• IMPORTANT: We added a POKE to the "Automatic

Proofreader" (October) to protecl it from being erased

when you LOAD another program from tape. The

POKE does protect the Proofreader, and the Proof

reader itself is not affected. However, a quirk in the

VIC-20's operating system means that programs typed

in with the Proofreader and SAVEd to tape cannot be

LOADed properly later. If you LOAD a program

SAVEd while the Proofreader was in memory, you see

?LOAD ERROR. This applies only to VIC tape SAVEs

(disk SAVEs work OK, and the quirk was fixed in the

64). The solution is this special LOAD procedure:

1. Turn the power off, then on.

2. LOAD the program from tape (disregard the

?LOAD ERROR).

3. Enter: POKE45,PEEK(174):POKE46,PEEK

(175):CLR

4. ReSAVE the program to tape.

The program will LOAD just fine in the future. This

month, the Proofreader has been updated to prevent

this problem. It also has been improved in other ways.

Please observe these new procedures:

1. After first entering the Proofreader, SAVE it

before typing RUN. The new Proofreader erases its

BASIC loader from memory when first activated.

2. The new Proofreader checks itself for typing

errors in the DATA statements when first RUN.

3. The new version now works on both the VIC

and 64. Since the POKE to protect the Proofreader has

been removed for the VIC's sake, when using tape you

must reLOAD the Proofreader and RUN it whenever

you type in a new program.

4. SAVE to tape wipes out the Proofreader, so

press RUN/STOP-RESTORE before SAVE.

We strongly recommend that you type in the new

version of the Proofreader and discard the old one.

We apologize for any inconvenience this may have

caused you.

"The Automatic Proofreader" will help you type in program

listings from COMPUTERS Gazelle without typing mistakes. It

is a short error-checking program that hides itself in memory.

When activated, it lets you know immediately after typing a

line from a program listing if you have made a mistake.

Please read these instructions carefully before typing any

programs in COMPUTEI's Gazette.

Preparing The Proofreader

1. Using the listing below, type in the Proofreader.

Watch out for typing an 1 instead of a 1, oranO instead

of a 0, extra commas, etc.

2. SAVE it on 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 Proof

reader because you'l! use it again and again - every

time you enter a program from COMPUTtl's Gazette.

3. RUN the Proofreader. It will be POKEd intoa relatively

safe area of memory, the cassette buffer.

4. Type RUN to activate the Proofreader. If you ever

need to reactivate it, just enter the command SY5 886

and press RETURN.

Using The Proofreader
All VIC and 64 listings in COMPUTE!'*; Gazette now have a

checksum number appended to the end of each line, for example

"xem 123". Don't enter this statement when typing in a program.

It is just for your information. The rem makes the number

harmless if someone does type it in. It will, however, use up

memory if you enter it, and it will confuse the Proofreader,

even if you entered the rest of the line correctly.

When you type a line from a program listing and press

RETURN, the Proofreader displays a number at the top of

your screen. This checksum number must match the checksum

number in the printed listing. If it doesn't, it means you typed

the line differently than the way it is listed. Immediately

recheck your typing. Remember, don't type the rem state

ment with the checksum number; it is published only so you

can check it against the number which appears on your screen.

The Proofreader is not picky with spaces. It will not

notice extra spaces or missing ones. This is for your con

venience, since spacing is generally not important. But occa

sionally proper spacing is important, so be extra careful with

spaces, since the Proofreader will catch practically everything

else that can go wrong.

There's another thing to waich out for: if you enter the

line by using abbreviations for commands, the checksum

will not match up. But there is a way to make the Proofreader

check it. After entering the line, LIST it. This eliminates the

abbreviations. 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.

When you're done with the Proofreader, disable it by

pressing RUN/STOP-RESTORE (ho!d down the RUN/STOP

key and press RESTORE). If you need it again, enter SYS

886. It will then be ready once again to act as your personal

typing aid. However, sometimes (he Proofreader can be

wiped out of memory. In this case, you'll have to reLOAD

the Proofreader from tape or disk.

Automatic Proofreader For VIC And 64

100 PRINT"{CLR)PLEASE WAIT...";FORI=886TO
1018:READA;CK=CK+A:POKEI,A:NEXT

110 IF CK<>17539 THEN PRINT"fDOWN}YOU MAD

E AN ERROR":PRINT"IN DATA STATEMENTS.
":END

120 SYS886:PRINT"(CLR)£2 DOWN)PROOFREADER
ACTIVATED."iNEW

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

932 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
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The Automatic Proofreader 
_IMPORTANT: We added a POKE to the "Automatic 
Proofreader" (Oclober) to protect it from being erased 
when you LOAD another program from tape. The 
POKE does protect the Proofreader, and the Proof· 
reader itself is not affected. However, a quirk in the 
VIC·20's operating system means that programs typed 
in with the Proofreader and SAVEd to tape cannot be 
LOADed properly Inter. If you LOAD a program 
SAVEd while the Proofreader was in mC!mory, you sec 
?LOAD ERROR. This applies only to VIC tape SAVEs 
(disk SAVEs work OK, and the quirk was fixed in the 
64). The solution is this special LOAD procedure: 

1. Turn Ihe power off, then on . 
2. LOAD the program from tape (disregard the 

?LOAD ERROR). 
3. Enter. POKE 45,PEEK(l74):POKE 46,PEEK 

(175):ClR 
4. ReSAVE the prog ram to tape. 

The program will LOAD just fine in the future. This 
montn, tne Proofreader nas been updated to prevent 
this problem. It also has been improved in other ways. 
Please observe tnese new procedures: 

1. After first entering tnc Proofreader, SAVE it 
before typi ng RUN. Tne new Proofreader erases its 
BASIC loader from memory wnen first activated. 

2. Tne new Proofreader cnecks itself for typing 
errors in Ine DATA statements wnen first RUN. 

3. The new version now works on botn tne VIC 
and 64. Since tne POKE 10 protect the Proofreader nas 
been removed for the VIC's !H1ke, wnen using tape you 
must reLOAD Ine Pronfreader and RUN it wnenever 
you type in a new program. 

4. SAVE 10 tape wipes out tne Proofreader, so 
prcss RUNISfOP-RESTORE before SAVE. 

We strongly recommend that you type in the new 
version of tne Proofreader a nd discard the old one. 
We apologize for any inconvenience this may nave 
caused you . 

"The Automatic Proofrcnder" will netp you type in program 
listings from COMPl1!E!'5 G1l7.elte witho~1 tYf;'ing ~is lakes . It 
is a short error-checktng progr,1m tnat hldeSllself 10 memory. 
Wnen activated, it leis you know immediately after Iyping a 
line from a program lis ting if you have made a mistakc. 
Please read these instructions carefully before typing any 
programs in COMPlITE!'s GazeUe. 

Preparing The Proofreader 
1. Using tne lisling below, type in the Proofreader. 
Watch out for typing an I instead of a 1, or an 0 instead 
of a 0, extra commas, etc. 
2. SAVE it on tape or d isk at least twice before rWllling it 
for tile first timc. If you mistype the Proofreader, it may 
cause a syslem crash when you first run il. By SAVEing 
a copy beforehand, you C,1n reLOAD it and hu nt fo r 
your error. Also, you'll want a backup copy of the Proof
reader because you' ll usc it again and again -every 
time you cnler a program from COMPlITE!"s Gazette. 
3. RUN the Proofreader. It will be POKEd intoa relatively 
safe area of memory, the cassette buffer. 
4. Type RUN to activate the Proofreader. If you ever 
need to rcnctivate it , just enter the command SYS 886 
and press RETURN . 

Using The Proofreader 
All VIC and 64 listings in COMPUTErs Gnzette now have a 
checksum nrmrhrrappended tothe end of each line, fo r cxample 
":rem 123". Do,,'t enter IIlis statement wlren typing ill a program. 
It is just for your info rmation. The rem makes the number 
hannless if someone docs type it in. It will, however, use up 
memory if you enter it, and it will confuse the Proofreader, 
even if you entered the res t of the line correctly. 

When you type a line from a program lis ting and press 
RETURN, the Proofreader displays a number at the top of 
your screen. This checksulIl Illllllber mu~t IIIlltch tile checksum 
/lumber ill the printed listing. If it doesn' t, it means you typed 
the line differently than the way it is listed. Immediately 
recheck your typing. Remember, don't type the rem state
ment with thc checksum number; it is published only so you 
can check it against Ihe number which appears on your screen. 

The Proofreader is not picky with spaces. It will not 
notice extra spaces or missing ones. This is for you r con
venience, since spacing is generally not important. Bul occa
sionally proper spacing is important, so be extra careful with 
spaces, since Ihe Proofreader witl catch practically everything 
else that can go wrong. 

There' s another thing to walch out for: if you enter the 
line by using abbreviations for commands, the checksum 
will nOI match up. But there is a way to make the Proofreader 
check it. After entering the line, LIST it. This eliminates the 
abbreviations. Then move the cursor up to the line and press 
RETURN. It should now match Ihe checksum. You can check 
whole groups of lines this way. 

When you're done with the Proofreader, disable it by 
pressing RUN/STOP-RESTORE (hold down the RUN/STOP 
key and press RESTORE). If you need it again, enter SYS 
886. It willihen be ready onCl' again to act as your personal 
typing aid. However, sometimes the Proofreader can be 
wiped out of memory. In this case, you'll have to reLOAD 
the Proofreader from tape or disk. 

Aulomallc Proofreader For VIC And 64 
UI0 PRINT" {CLR} PLEASE WAIT ... ~ : FORI=886TO 

le18 : READA:CK~CK+A:POKEI . A : NEXT 
lie IF CK<>17539 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 . ee3 .2el,150. 208 
8 92 DATA eel,096,141,151,003,173 
898 DATA 037 ,003,141 , 152.003,169 
ge4 DATA 150,141,e36,e03 , 169,0e3 
91e DATA 141.037,ee3, 169,000,133 
916 DATA 254 , 096 , 032,e87 , 241,133 
922 DATA 251,134,252 , 132,253,008 
928 DATA 201,013 . 240 , 017,2e1,032 
934 DATA 24e , 005,024 , lel,254,133 
940 DATA 254 , 165 , 251 , 166,252,164 
946 DATA 253,040,e96 ,169 .013,032 
952 DATA 210 , 255,165 ,21 4 , 141,251 
959 DATA e03,206,251,0e3 . 169,000 
964 DATA 133,216 , 169,019 , e32,21e 
970 DATA 255.169,018,032,210 . 255 
976 DATA 169 , 058 . e32,2 1e. 255.166 
982 DATA 254,169,0e0,133 .254 ,172 
988 DATA 151,003 ,192,087,208 , 0e6 
994 DATA 032,2e5,189,076,235 ,0e3 
1000 DATA 032,205,221,169,032,032 
10e6 DATA 210,255 , 032,210 , 255,173 
1012 DATA 251,003 , 133 ,214,076,173 
1018 DATA 003 
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THE BEGINNER'S CORNER
C. REGENA

DATA, READ

And RESTORE Statements

By now you have typed in programs from COM-

PUTEI'sGazette and probably have them running

for your own use. If you have had any trouble,

the most likely place for errors (other than simple

typing errors that are easily recognized) is in

DATA statements. This month we'll discuss some

data examples that will help you understand how

the data is used and why typing (he DATA state

ments exactly is so important. If you do get some

errors involving data, you can follow the com

puter's RESTORE and READ process lo pinpoint

trouble spots.

DATA statements are used in combination

with READ statements. Generally, fewer program

statements can be used in a DATA-READ proce

dure than using "assignment" (LET or A = 4 type)

statements. A DATA statement starts with the

line number, then the word DATA (which may

be abbreviated D shift-A), then numbers or words

separated by commas. A DATA statement may

not be combined with any other statements for

the line number. A DATA statement may be

placed anywhere in the program. If the computer

comes to a DATA statement, the statement is

ignored until a READ statement is encountered.

When the computer comes to the first READ

statement, it then looks for the first DATA state

ment and assigns the value in the DATA statement

to the variable in (he RHAD statement. Numbers

or strings may be used, and all items are separated

by commas. You may READ one or any number

of items. When the computer meets another READ

statement, the computer will read the very next

data item which hasn't been used, whether it is in

the same DATA statement previously used or

not. The computer keeps track of where it is in a

series of data items. Let's look at an example.
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These three IOA = 3

lines are 2(1 II = 4

equivalent lo: .10C = 7

10READA,B,C,D,E,F

20 DATA 3,4,7,2,7,8

30E'KINTA + B,C-D,E*F

50E = 7

60F = 8

7l)I'HINTA + B,C-D,E"F

When the computer executes line 10, the

instructions are to read and assign values to the

variables whose names are A, B, C, D, E, and F.

The computer finds the values in (he DATA state

ment, line 20. The computer assigns the first data

item to A, the second data item to B, and so forth

according to the READ statement. You can try

typing the DATA statement as line 5 or line 35

instead of line 20, and you'll see it doesn't matter

where the DATA statement is located. If you have

several READ statements and several DATA state

ments, however, then your DATA statements

must be in the proper sequence matching the

READ statements, but it doesn't matter where

they are placed in the program.

It also doesn't matter if you type a few extra

numbers in (he DATA statement; the extra items

will just be ignored until another READ statement

needs them. However, you must have enough

items to satisfy the READ statement. If you have

too few items, you will get an OUT OF DATA

error.

Matching Variables To Data

Another stipulation is that you need to match

strings with string variable names. If you use a

string variable in the READ statement, the item in

the DATA statement will become the value for

the string variable (and it may be a number or

alphabetic characters or symbols). If you want to

READ a numeric variable, you must have a cor-

THE BEGINNER'S CORNER 
C. REGENA 

DATA/READ 
And RESTORE Statements 

By now you have typed in programs from COM
PUTE!'sG<l7.l'tle and probably have them running 
for you r own usc. If yo u ha ve had nn y trouble, 
the most likely place for erro rs (o the r than s imple 
typing c rro rs that are easily recognized) is in 
DATA stat ements. This month \.vc' ll d iscuss some 
dntn examples thaI wi ll help yo u understand how 
the dntn is used and w hy typing the OAT A state
me nts exnctly is so impo rtant. I f you do ge l some 
errors involving dilla, yo u G ill fo ll ow the com
puter's RESTORE and REA D process to pinpoint 
trouble spots. 

DATA statements are used in combination 
with READ statements. Genera lly, fewe r program 
s tatements can be used in a DATA-READ proce
dure tha n using "ass ig nmcnt" (LET or A =4 type) 
stntcmcnts. A DATA s tnt cment starts with the 
line num ber, then the word DATA (which mn y 
be nbbreviatcd D shi ft-A), then numbers or words 
separated by commns. A DATA statement may 
I I() I be combined with any other s tiltements for 
thc linc number. A DATA s tntcmcnt may be 
placed nnyw here in the progra m. If the computer 
comes to a DATA stateme nt, thc statemcnt is 
ig norcd until a READ s ta te ment is encountered . 

When the computer comes to the first READ 
s tateme nt , it then loo ks for the fi rs t DATA s tate
mc nt and assig ns the value in the DATA stntement 
to the va riable in the READ stnte ment . Numbers 
o r strings may be used, and n11 itcms nrc separated 
by commas. You Ill ny READ one or nn y number 
of items. When the com pule r mee ts nnother READ 
stntc ment, the computer wi ll rend thc very next 
dntn itcm which hasn't been used , whether it is in 
the snmc DATA s tntemen t p rcviously used or 
not. The computer keeps {rnck of where it is in n 
series o f d nta ite ms. Let's look nt nn cxample. 
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10 READ A,D,C,D,E, F 
2.0 DATA 3",,7,2,7,8 
30 I' IUNT A + ll ,C-D,E"F 

The!>e tlm.·.· 10 A = 3 
line!> ~r(! 20 II =" 
cqu;V,Ih'lItlu: JOC=7 

~ O D = 2 
50 [ c 7 
60 F=8 
70 I'IUNT A + H, C-O,E"F 

When the computer execu tes line 10, the 
ins trud io ns are to read nnd ass ig n va lues to the 
variables whose names Me A, 13, C, 0, E, and F. 
The compute r find s the va l li es in the DATA s tate
~n en t , linc 20. The computer assig ns the firs t data 
It em to A, the second data item to S, a nd so forth 
according to the READ s tatement. You can try 
typing the DATA statement as line 5 or li ne 35 
ins tead of line 20, and you ' ll see it doesn' t matter 
w here the DATA s t-atemenl is loca ted . If you ha ve 
severn I READ s tatements a nd several DATA s tate
ments, however, then your DATA statements 
must be in the proper sequence ma tching the 
READ s t<lle ments, bu t it doesn't matter where 
they are placed in the program . 

It a lso doesn' t matter if you lype a few extra 
numbers in the DATA statement; the extTn ite ms 
will just be ig nored until another READ s tnte ment 
needs them. Howevcr, you must have e noug h 
ite ms to sati sfy the READ s tatement. If you ha ve 
too few items, you will get an OUT OF DATA 
error . 

Matching Variables To Data 
Anothe r s tipu latio n is that yo u need to match 
s trings with s tring variable l1illl1es . If you use a 
s tring variable in the READ s tateme nt , the item in 
the OAT A s tatement will become the va lue for 
the s tring variable (and it ma y be a number or 
a lphabc tic characters or symbols)_ If yo u wan t to 
READ a nume ric vnrinblc, YOll mus t have n cor-



COMPUTER AIL

VIO20 s: commodore COMMODORE 64

COMPUTER
HARDWARE

1525 80 Column Printer S219.00

1600 VIC Modem S59.00
1610 VIC Term 40 S49.00
1650 AD/AA Modem S89.O0

1701 14" Color Monitor $249.00

1311 Joysticks (each) S5.99

1312 Paddles S11.99
1110 VIC 8K $43.00
1111 VIC 16K S69.00

1011 fiS-232 Interface S42.00

1211 Super Expander S53.00

PRINTERS

Epson (mxsoft. mioo. rxbo. F«ao. fxiooi CALL

Okidata (si. 83. B4. 92, 93) CALL

Star Gemini 10X S299.00
Smith Corona TP-1 S469.OO
C.lloh Prowriter8510P $379.00
C.Itoh Gorilla 5209.00

1541

SINGLE DISK DRIVE

$249

1530

DATASETTE

ffiB9Q°

1520

COLOR

PRINTER/PLOTTER

163

SOFTWARE

.117.00

.117.00

cammodarB

1906 Super Alien 114.00

191O Radar Ral Race 114.00

1917 VooQoo Castle 119-00

T 922 Cosmic Cruncher... 11 4 00

1923 Gorf

1924 Omega Hace.-

11D VIC i''-ri •■uida... II 5.00

■ IJJi.l Hi'' .i .'Guide... SI 8.00

EABV BUBINEBB

SERIES

C-64 Disks

^asyCalc 64 159 00

Easy Finance 64 *19 00

EasyMoil 64 SI9.00

EflSyScripi 64 139.00

Word/Name Machine.. ..SI6.00

PRDOQAMMER l.i'RIEB

C-64 OiSkl

Assembler • 18.00

Logo... 139.00

Pilot 130.00

Pal Emulator 110-00

Screen Editor.,.. tie.00

Video/ Music Support ... .115.00

ACTS MUSIC SEPIES

C-64 Diskl

Music Machine SI6.00

Mubic Composer SI 6-00

Mats Music I S39 00

FLOPPY rjlBKB

Maiell 132.00

Verbetum 126.00

Elephent SIB.95

CARDCO.

Light Pan 137.00

Castette Interlace 12B.O0

Parallel Printer Interface ... S69.00

3-Slot VIC Expansion

Interface 131.00

6-Slol VIC Expansion

Interface 179-00

tnrwonx

C-64 Cassettes

Bndga 3.0 S14 9S

C-54/VIC 20 Casiettai

Teacher |P<I 11 1.95

MiionrRniiMD

VIC 10 Cassettes

Mll'llin HfllO 116.00

Shark Trip (16.00

Mirll .■'.mil ',y,'lh,-- '.'■! ..116.00

COMMERCIAL DATA

VIC 20 Cassettes

Motor Mouse 133.00

Centipede S23.O0

Raid ToaB S23.00

C-64 Ceisetles

Kama Toad 123.00

CREATIVE BOCTWARE

VIC 20 Ceasetlei

Homi Finance. ......116.00

Home Inventory 116-00

VIC 20 Cartridges

Astro BIIII 129.00

BKCk Moll 129.00

Tnahmin 129.00

Clmiiliflar 529-0a

EPYX

VIC SO Cassettes

Sword oi Fargoal 524.00

Rescue at Rigel 124 00

QUICK ilHDWN (TOM

VIC "i I" i.lrnln.".

Word Processor S49 00

UMI
vie io cartridges

Amok ..,.130.00

Meteor Hun S40.00

Allen III.-- S30.00

VIC 20 Cassettes

Vilerm A 116.00

Tne Alien 116.00

HEB

VIC 20 Ca»*llfti

TOrg

Skier

Tank Wart --
Pak B«mbti .„.

Djui Bombs'

M.ii« of Mikor

lAtei Bllti

PJnbnll

Tnnk Trap

VIC 20 c ■■-■■fS-|i--

VIC rorlh

HES Mon

HES WnlBi .

Aggrea*or •

'■• - - i 'i i ii ■ .. i

Prelector

TuMlfl Graphic* .,,.*,....

C-fl4 Carti.tJgaa

HES Mon

HES Wnlar

i.i i 11 ■ i i * > • - nl«Urtr\UH

VIC 70 C«<t*11lt

Alian Panic-

Faca Fun-Drag Ric«

The Ca inp. -l

E ■Terminator ,„„

C-Gfl Citaetlat

3-D Man

ROMDX

prir>ca*aar.dFrao430}...

Anterior (2O.'fl4|

T*PO {20/64)

WhJj Kiel (20/S4)

l~l< nlnl □ i ii>;
I ! '\ IIUUUW

C 64 Dilkt

Personal Financ*

Wntar'a Aianlani

114.00

S14 9S

$14.95

S12.Q5

% 12.95

S14.Q5

S14.B5

$■ 2.95

Si 4.OS

947.95

$20.00

S20.OO

S31 .95

S47.95

$29.00

$3? OO

131.95

%29 00

$35-00

110.00

$1600

$10 00

$19.00

116.00

$24.00

$26.00

S26.O0

S20.00

$4 & 00

$95 00

MICRDSPEC

vie 20 Ca*»n««

Spelling See-

Grartos2. 3. 4. 5, or 6 . .

Marh Drill...

Portfolio M i-.i j' ■ . .

ii i'.i Mansgvr

vie 30 daka

Gnnnral Ladgpi

M,ill ii i| Ll9l M i |n

Inventory Package

Data bheb

C-64 C li-1-

Black Box

Color Sfceich
Mal^h M?krjf

C-64 Onki

Mailing List Managar

Invaniory Pach»g»

General Ladgtr

Color 5x*ich •.•.....

Mmtch Maker

TRONIX

VIC 30 Ca$iflTt«i

Galactic BlitJ

Swarm._

Sidawmdar

VICTORY

C 64/VIC ."iLivi
/■--!■■■'.■' Pak 1(3 ■ ■ ni ■

A.r,i ■-,.■*■ r i!- 11. i , '\ in ;..

Annihilation

i-r.i.,' RobDe'

Trak ..

IS.00

.sa.oo

*ie oo

SiB.OO

160.00

J35.00

SG9.00

$QD 00

$49.00

$1?-00

$20.00

$16.00

$45 00

$T90C

$79-00

$69 00

$16 00

$2? 00

120 00

SI 9.95

122.95

S22 3b

aa

$12.00

.112.00

iio.oo

ii i.oo

$16.00

$11.00

PRDFESHIDNAL

SOFTWARE

Word Pro 64 $65.00

f-8OO.648.55ff f-8OO-255-395O
If. Ntf C*IH7O3]5BB 565fl D^pl MOGfl Ofdl- Slttix. ■ 5fl6 5BSJ "n P4 Ci" (71H32F 95^^ O*pT HOGd Ottfe* Slatus ■ 32T ^Ifl |

PO Ei- . \,t.i\'\ mi'.-i.i-i- nv,-i'i.i.m *r I t Th-fU Si rtiiiiannoon PAwroi |

Month. noOtcoi'ionC O 0 ont'i Pra<Di»dD'a*rir*c*rv*rrv*shipping WHin^rii*UPScanhn*nipiUflii*dSi*t*iwhmno wjiMing [■■ti.i.i id-. ,-n.rn',i. tu ■ *■ ■ a'nw\

Iddl'MiT '-inn 13 OOrtnippinq ""i '■ n'-mnq on am C 0 Q and ctdii ca'do^a-nv LA>t\*- ih-pnuni^m*, rnQuna ■dc(itJ(jn»i c-h.i-^r--. NV jnd PA ■•■• .< -. .ki.i ■..m'> 1hi> Ah

41 pi ni s % \j t] I f f1 E CO sfV^'^rVT^'l^t^ jH(1 ffrMrft i I"111 ■ ■ j * Vt W " r 11 ■ r> 11 ■■ ii\i,l,qiri^iq-r \ ninn 3rd (' 'r' Y ' I ■ I r ^ ■ ^' 'n lii ■ 11' i , | q i i - ■ 111 ■ 11 ■ i ■■ t's f\ \ M i^ r^nl IP ft f, Jl 11 t CJfl A "if 'iyf CJ U t C 4)t d ^O*|

VIC::: 20 
$99 

c~ cOlTllTlodore COMMODORE 64: 

COMPUTER $ 21 9 
HARDWARE 

152580 COlumn P' inter . . •....... . ••.... .... . .. •••.•••• •• S219.00 
1600 VIC Mod.m .• ••.••• •.•.••.•••.• • •. •• .• .. • .......• . .•• . SS9.00 
1610 VIC Term 40... ...•. ••.• • . ••. . •• .• • .... . . ... • • . 549.00 
1650 AD/ AA M odem ... .. .... . •. . •.. . .. . . . S89.00 
170 1 14 " COlor Monllol . .• . •• . .• •. ••..• .....•... • .. •• ...• 5249.00 
1311 Joysticks (eachl .... . .... . .. ... . . .................... . . 55 .99 
1312 Paddle ........ . . .. ..... . .. . .. .. .. .. ................ . .. 511 .99 

1541 
SINGLS: DISK DRIVE 

$249 

111 0 VIC 8K. .••.. . •. .•. .•• . . •• . . • . .$42.00 
1111 VIC 161< .• • ..••..• •..•.••.••• . .••. . •. ....•..• • ..• • .•• • . $69.00 
10 11 RS'232 InterI8e. . .. .... .. .. . .. . . ..... . . ... . $42.00 
1211 Super e.pander .. .... .. ...... . .. ......... ... . .. .... S53.00 

PRINTe RS 

1530 
DATABETTE 

5
69

00 

Eplon ' ''' ~80 n. "'~' oo. 11)(80. fX80. F)(.oo,. . .. .. . .. CALL 
Okldata (a2 . 13. , • . fl . gll. . .. . . .. . . • •• • •••••• CALL 
$Iar Gemini lOX •... . .. . •• .. ••. .•..•.. • ...• . ..•. S299.00 
Smith Co.ona TP· ' .. ..... ... . . ...... . . ......... .. .. .. S469.00 
C.IIOh P.o w. lle . 8510P ....... .... . .. ... . . .. S379.00 
C. Uo h GorIUa..... . . . ......... . .. . . . . . . . . . ........... . .. S209.00 

1520 
CDLOR 

PRINTE~LOTTER 

" 169 

________ SOFTWARE 
c .. mmod..... ARTWORX tolE. 

'_$~p,,"" " " .... .... 1 •• • 00 C_C •• se".. V'C :roc .... " .. 
• 1I.OII .... 'II.tll.c • . . .• • , • . OO 8 riGg.3 .0 .... . . . .. . ...... ..... , 'o,g .. . ................... .... OO 
",, VooOoo C .. " . .. ... .... OO C_fVIC20C .... ".. , • .1 . . ........................ . . . $ 
'n2Co''''I<:C",...,~ •• . .. 1' • . 00 ' .. ch.,·, P •• .•. . •.•..••• • " .15 ,."~ w •••.•...•....... .. .• , • . t$ 
'U3 Oorl .. . ... .......... . . 1.00 OROOEABUNO P.k Bom~.' ................ 2.115 
' U. O"'.g. R.c . .... . .. . I7.oo Y,C 10 C .... ". . 0 ... BO'"U . ............ . lll .• 5 
, 'OY'CR" ... nc.0~"" .. . " 5 .oo ... .. ,'"" R.'d ..... . . .. .. .. "11.00 ..... . 01 ... ,ko' .. . ......... " • • 15 
CU M5411.'.-.eeO._ .. . 1I8.OO '""k 'lOP ..... .. ..... ... .. 11 .00 Lo ... BII .. .. .............. .. . . I5 

B A.V BUSINESS ... ~II;.O~,.d$'''th •• , •• ' ... .. e.oo PI.bOlI ..... .. ... ............ , ." 
DERIE D COMM B RCIAL. OATA fo,,~ ' lOP .. .. .. ............ . . 15 
C·II. Ol.k. 

t .. yC .. C54 . . .. . 
rOlrf,,..,.co .. -
E .. ' ... . I ... 
h'rSc,jp, .. . 
Wo,,,/H.,,,. ", .. hi,." . 

.. I U .OO 

.. • u .oo 
. . . • ' • . 00 
. •• 3 • . 00 
. . 1111.00 

.... a ...... MM .,. ... .... . . 

C·e.Oi. " 
...... mb' .................. .. e.oo 
lO\io .... ... ............... 13;.OO 
."0' .................... .. 13 • . 00 
Po, ["'''Io'o .............. .. e.oo 
Sc.",. (11"0 • • , .......... .... 00 
VId.oJ ... ~.lc S"ppa" •.•• •• 5 .00 
ART 5. MUSIC SIIRI aS 

C_ ....... . 
... ".ic ","Uh',. . ............ e .oo "' .,1< CompO ..... . . .. . . . I'II.00 
...... M" .,e 1 .. . .......... 13 • . 00 

"LOPPV DISKS 
", ... ,! .1]2.00 
Vo'~., .," ;. .. .......... 112 ' .00 
(lOP"'"' .. .. ............ IID .1I5 

CAROCD. 
Ught Po,. . .. •. • 32 .00 
C .... ". ''''"''.eo ..... .. . n .oo 
Po, .... ,,,,,. .. , ,",_ • ••• • " .00 
' ·510' VIC hp.,."..,,. 

•• n .oo 

V,C:ro C .... ".. VIC 70 C •• trltlg •• 
M.tlo. "'ou" .. 123.00 VIC FO"" ................... , .• 5 C.,.,,_ •... .. ........... m .oo :~~ :~;~; ::::::::::::::: :~::::: 
110'" '~~e .. ·c~·~;;~;~ · U3. 00 ... gg .... o . .. .............. 13 • . 1$ 

lIo"'Tou ...... . ...... .. 123.00 $,,.." .. o~,.d ............. . ·.n.n 
eFt .... T" .. . SO"TW"'IOU! Sh.m~ . .................. 12g.00 

VIC 20 C .... ".. ~~~:~c~: .. ;~i~~·:::::::::: :~~ :~ 
Hom. F;,.._ . ........... .. e.oo c.e. C"" ,,,; .. 
HO"'.,".'"'O.., .. ... ...• . • ' e.oo HfiS ... 0,. ..•..••.••.•..•.. • 21 .00 

VIC 20 C .... ldg.. HES w ... " ............... 11)5 .00 
.... "0 ell .. ................ . " .oo NU ... KOP 

~:::!':::. :: ......... :::: :~::::: VIC 20 C .... " .. 
C ..... ,' ''.' ..... . .. . .. . .... 12 • . 00 ...... ,. P."I< ............... flO.OO 

E PYX 11_. F~"· O' •• II ........ . 'e.oo 
VIC 20 C .... ".. T ... C., .. ................ flO.OO 

5_,,, 0' f •• go., .. .. . .. . • a .oo £.' •. "' I,.~ .'~ ·C~;;~~~~·· I' •. OO 
lI. oe .. It R'gOi . ..... . .. 12 • . 00 3.0 .... ,. .. ................ . . . . 00 
OUICK BROWN "0)( 

V'C 20 C'''''dgOl 
WO'd •• ac ... o . ......... . . . g .OO 

ROMO)( 

UM' 

P. I,.C ..... Of.O.,20' .. . I2 • . 00 "'nt .. I. , 120re.l .... .. .. 12'.00 
TyPO (20".) ... . ........ . n • . oo 
Wh' . MIII(20' •• , ••••• •••• ne.00 

R ... INBOW 
C· ...... k. 

."00".' F,,, ... u ... . .. e.oo 
W. I ... • ...... I ... " . ....... I U .OO 

Y'C 20 C.''''Og" 
... mo • .•. . • . . . ••• ••• •• •.. •. 130.00 
...... 0. II" ,. .. . ........... .. 0 .00 
""0" 11".~ .... .. ...... .. . no.oo 

VIC 20C .... " .. 
y" •• ," ... ..... _ . .. .. ...... .. 11.00 
Th .... , '",. .•.• . •• . •• . •• .• •• •• e.oo 

MICRDSPEC 
VIC 20C .... " .. 

$",IIi".I . .. 
aro" .. 2 . 3 • • . 5. o. II .... 111.00 
Moth D,IU ................ .. 11.00 
Po,,'ollo M.,..g .. ....... . . e .oo 
O ... .... ,..g .. .... ... ...... ' e .oo 

YIC 20 Ollk. 
a." ... , L. llg., .. ........ 110 •. 00 
... .. tI,.; LI .. ... . ".g.' ... . I3~ .OO 
''''''''0''1 P.c •• u . .... .. ..... oo 
P."oll . .. • .. .. . ... . •..• . .• u • . oo 
D ... Do .. .. ... . ..... ....... ; .00 

C .. C .... " .. 
Bloc~ 110 . .. .............. . " .00 
Co'o, S ••• ch .. . .... .120.00 
"'Itch "' . .... . ."".00 

C_ 0; ••• 
M.III"g UII ...... ; .. .. .. 1.5.00 
'''"'''0.., P.c •• u ....... . a .oo 
a . .... , Lod ... .......... . a .oo 0.,. e ... ................ . u .oo 
e .. c ~ eo . ................ IU.OO 
COIO.S ... Ch ............. . 22 .00 
....tc" ....... ............. 110.00 

TRONr)( 
VIC 20C .... " .. 

aOl .. be ", .. ............ 1 11 .1$ 
$ .... "' •••••..•.•.• .. .. . .. . 122.11$ 
5 Id ... ,,.d ... .............. sa .• ' 

V,CTORY 
c·e./v,c 20 C .... " .. 

_""' .... ~ 1(3 110 ..... 1 .. . 112.00 
_ ... u .... ~1~3I11m .. ' . . . I' 2.oo 
... ",.lhll.,IO,. . ............ .. e.oo 
a, ... Rob"', ........ . ... . , , .00 
KO"DO MO" . .... .......... l1e.oo 
".. ...... .. .... .. .. 1.00 

PRO.,. • •• IONAL 
SOFTWARE 

Wor" I>fO ................. U .OO 



responding number in the DATA statement. If the

computer finds an alphabetic character or symbol,

you'll get a BAD DATA error.

Here's an example using string and numeric
expressions:

10 FOR 1-1 TO 4

20 READ NAME?,AGE,C5

30 PRINT

40 PRINT NAME?;" IS ";AGE;"YEARS OLD."

50 PRINT "FAVORITE COLOR: ";C$

60 NEXT I

70 DATA RICH,12,BLACK,BOB,7,BLUE,RANDY,3

80 DATA GREEN,GRANT,3,RED

This example illustrates a process repeated

several times. Three variables are read each time,

NAMES, AGE, and C$. The first time through the

program loop, the data items are read and as

signed as follows. NAME$ = "RICH", AGE = 12,

and C$ = "BLACK". Each time through the loop

three more items are read. Note that it doesn't

matter if all three items are not in the same DATA

statement. Each DATA statement may consist of

one item or several items separated by commas,

although it saves memory to put as many items as

possible in each DATA statement The computer

accepts up to four VIC or two Commodore 64

screen lines for each program line. Be sure you do

not put a comma at the end of the list of items.

A common use of DATA and READ state

ments is to read variables into an array (sub

scripted variables). An example is:

10 FOR 1=0 TO 10

20 READ A{I)

30 NEXT I

40 DATA 7,4,3,5,6,2,7,3,8,5,3

The first time through the loop, I is zero and

A(0) will be given the value of 7, the first data

item. The second time through the loop I is in

cremented lol, and A(l) is assigned 4. The process

continues.

Saving Memory And Time

If you like to write music on your computer, you

may find using DATA statements is a way to play

many notes without writing too many program

lines. In the following examples I have not made

the DATA lines as long as they could be; you can

put as many items in one line as there is room. In

these examples, line 10 turns on the volume. Lines

20-40 set up different variables for creating sounds

on the Commodore 64. Lines 50-110 are the pro

cedure to READ the note or tone number and the

length from the DATA statements, then play the

note. The length is determined in line 90.

Commodore 64 Version

10 POKE 54296,15

20 POKE 54277,4

30 Vl=54273

40 V2=54272

152 COMPUJEI's Gazette Novembei 1983

50 FOR C=l TO 14

60 READ N1,N2,L

70 POKE VI,Nl:POKE V2,N2

80 POKE 54276,17

90 FOR D=l TO 100*L:NEXT D

100 POKE 54276,16

110 NEXT C

120 POKE 54296,0

130 DATA 34,75,1,34,75,1,51,97,1,51,97

140 DATA 1,57,172,1,57,172,1,51,97,2
150 DATA 45,198,1,45,198,1,43,52,1

160 DATA 43,52,1,38,126,1,38,126,1

170 DATA 34,75,4

180 END

VIC-20 Version

10 POKE 36878,15

50 FOR C=l TO 14

60 READ N,L

70 POKE 36876,N

90 FOR D=l TO 100*L:NEXT D

100 POKE 36876,0

110 NEXT C

130 DATA 195,1,195,1,215,1,215,1

140 DATA 219,1,219,1,215,2,209,1

150 DATA 209,1,207,1,207,1,201,1

160 DATA 201,1,195,4

180 END

You may also like to try graphics using DATA

and READ statements. To POKE graphics onto

the screen, refer to the user's guide that came

with your computer. Look at the screen and color

memory maps, page 144 for the VIC-20 and pages

138-39 for the Commodore 64. These maps give

you the location numbers. I usually sketch a pic

ture on graph paper corresponding to these maps.

The character numbers that you POKE or place

on the screen are called screen codes or screen

display codes and are on pages 141-42 in the VIC-

20 manual and pages 132-34 in the 64 manual.

The following sample programs clear the screen,

then display 16 graphic characters to draw a

picture.

Line 2 in the Commodore 64 version changes

the screen to white. Line 5 clears the screen. Lines

10-50 POKE the graphics on the screen, and lines

60-90 contain the data for the graphics. Line 20

READs S, the screen location, and C, the screen

character code number, then line 30 places that

graphic character on the screen. Line 40 assigns

yellow to that character's location.

VIC Face

5 PRINT"ECLR}"

10 FOR 1=1 TO 16

20 READ S,C

30 POKE S,C

40 POKE S+30720,7

50 NEXT I

60 DATA 7865,85,7866,67,7867,67,7868,73

70 DATA 7887,66,7888,81,7889,81,7890,93

80 DATA 7909,66,7910,74,7911,75,7912,93

90 DATA 7931,74,7932,64,7933,64,7934,75

100 END

respond ing IlIl lllber in the DATA sta temen t. If the 
computer finds an alphabetic cha racter or symbol, 
you ' ll get a BAD OAT A error. 

Here's an eX<lmple lI s ing s tring and nume ri c 
express ions: 

10 FOR I-I TO 4 
2~ READ NAME$,AGE, C$ 
30 PRINT 
40 PRINT NAME$," I S ", AGE,"YEARS OLD ." 
5 ~ PRINT "FAVORI TE COLOR : " ;C$ 
6~ NEXT I 
70 DATA RICH,12 ,BLACK,BOB , 7 , BLUE , RANDY,3 
80 DATA GREEN, GRANT , 3 , RED 

This example illus tra tes a process repeated 
several times. Three va ri ables arc read each ti me, 
NA MES, AGE, and CS. The fi rst time through the 
program loop, the data items are read and as
signed as follows. NAME$ = "RICH", AGE= 12, 
a nd C$ = "BLACK" . Each time th rough the loop 
three more items are read. Note that it doesn't 
matter if all th ree ite ms are not in the sa me DATA 
sta tement. Each DATA sttltement may consis t of 
one item or several items septlTated by commas, 
although it saves memory to put as Illany items as 
possible in each DATA statement . The computer 
acce pts up to fou r VIC o r two Commodore 64 
screen lines for each program li ne . Be sure you do 
not put a comma at the end of the li s t of items . 

A common use of DATA a nd READ state
ments is to read variables in to an array (sub
scri pted variables). An exa mple is: 

1 ~ FOR 1=0 TO 10 
20 READ A(I) 
3~ NEXT I 
4~ DATA 7 , 4,3 , 5 , 6,2 , 7 , 3,8,5 , 3 

The fi rs t time through the loop, I is zero and 
A(O) wi ll be g iven the va lue of 7, the first data 
item. The second time through the loop I is in
cremented to 1, and A(l ) is assigned 4. The process 
continues. 

Saving Memory And Time 
If you like to wri te music on your computer, YOll 

may find using DATA stateme nts is a way to play 
Illany no tes without writi ng too ma ny program 
lines. In the fo llowing exa mples I ha ve not made 
the DATA lines as long as they could be; you can 
put as many items in one line as there is room. In 
these exam ples, li ne 10 turns on the volume. Lines 
20-40 se t up di fferent variables for creating sounds 
on the Commodore 64. Lines 50-110 are the pro
ced ure to READ the no te o r tone number and the 
leng th fro III the DATA stntements, then play the 
note . The leng th is dete rmined in line 90. 

Commodore 64 Version 
10 POKE 54296,15 
20 POKE 54~ 77 , 4 
30 V1 =54273 
40 V2=5 42 72 

15'2 COMPUTE!', Gourte November 1983 

50 FOR C=1 TO 14 
60 READ Nl,N2 , L 
70 POKE V1,Nl : POKE V2,N2 
8 0 POKE 54276 , 17 
90 FOR 0=1 TO 100·L : NEXT 0 
100 POKE 54276 , 16 
1 1~ NEXT C 
120 POKE 54296 , 0 
130 DATA 34 ,75 , 1 , 34 , 75,1 , 51, 97 , 1,51 , 97 
140 DATA 1,57 , 17 2 ,1 , 57 , 172,1,51,97 , 2 
150 DATA 45,198 , 1 ,45,198,1,43 , 52 , 1 
160 DATA 43 , 52,1, 38 , 126 , 1 , 38 , 126,1 
170 DATA 34,75 ,4 
180 EN D 

VIC-20 Version 
10 POKE 36878, 15 
50 FOR C=l TO 14 
60 READ N, L 
70 POKE 36876 , N 
90 FOR 0=1 TO 100 · L : NEXT D 
100 POKE 36876 ,0 
110 NEXT C 
130 DATA 19 5 ,1 , 195,1 , 21 5 ,1,215 , 1 
140 DATA 219 ,1,219,1 , 215 , 2 , 209,1 
150 DATA 209 ,1, 207 , 1,207,1 , 201,1 
160 DATA 201,1 , 195,4 
180 END 

You ma y also like to try graphiCS using DATA 
and READ statements. To PO KE graphics onto 
the screen, re fer to the user's guide that came 
with your computer. Look at the screen and color 
memory maps, page 144 fo r the VIC-20 and pages 
138-39 fo r the Commodore 64. These maps give 
you the location numbe rs. I usua lly sketch a piC
ture on graph paper co rrespond ing to these maps. 
The cha racte r numbers that you PO KE or place 
on the screen are calJed screen codes o r screen 
display codes and are on pages 141-42 in the VIC-
20 ma nual and pages 132-34 in the 64 manual. 
The following sample programs clear the screen, 
then d isplay 16 g raphiC characters to draw a 
picture . 

Li ne 2 in the Commodore 64 version changes 
the screen to white . Line 5 clears the screen . Lines 
10-50 POKE the gra phiCS on the screen, and lines 
60-90 contain the data for the g raphics .. Line 20 
READs 5, the scree n locat ion, and C, the screen 
cha racter code number, then line 30 places that 
graphic character on the screen. Line 40 assigns 
yellow to that character' s location . 

VIC Face 
5 PRINT " ICLR}" 
10 FOR 1=1 TO 16 
20 READ S , C 
30 POKE S, C 
40 POKE 5+30720 , 7 
50 NEXT 1 
60 DATA 7865,85,7866,67,786 7 , 67,7868 , 73 
70 DATA 7887,66,7888 , 81,7889 , 81,7890 , 93 
80 DATA 7909,66,7910 , 74,79 11 , 75,7912,93 
90 DATA 7931 , 74 , 7932,64, 793 3,64,7934,75 
100 END 



Write For FREE Cataloo Call your order in Dnd

gel a FREE program NEW
Call your order in end

get a FREE program

Write For FREE Catalog

VISA'

(602) 855-3357 VIC SOFTWARE CBM 64 (602) 855-3357

CRICKET

POP TOP

AVAILABLE 11/1/83

SHGGUN

A New Hi Res Graphic

Adventure For The We 20.

Different Every Time'

WORMS - CBM 64

PAK 20 -

20 Prowoms Jor (he M

GOLD QUEST

A Hi Res Disk Adventure For

The CBM M

mm*.

TREASURE PAK

PARATROOPER

BUG BLAST

TARGET

COMMAND

MOW SOFTWARE FROM

COMPUTERMAT

WILL TURN

YOUR VIC OR 64

INTO A HOME

ARCADE.

MUSIC MAKER

COMMOUOKH M

(In Tmii

Four Programs Include:

WE HAVE MORE

GAMES AND

CHALLENGING

PROGRAMS THAN

YOU CAN SHAKE A

JOYSTICK AT.

COSMIC

CRU2ER

ALIEN

INVASION

SNAKE OUT

64

ARCADE PAK SUPER PAK - 64

ComputerMai »B<jx 1664 C • Ldka Haujsu City, Az. 86'J03 Shipping HEAD ON

CRICKET 

ALIEN 
'INVASION 

SOFlWARE FROM 
COMPUTERMAT 

WILL TURN 
YOUR VIC OR 64 

INTO A HOME 
ARCADE. 

AVAILABLE 11/ 1/83 
SHOGUN 

A New H,·Res G.aphrc 
Adv<.-nru,e For The Vrc -20. 

Dlff,,'''''' E ..... 'v TIme! 

WORMS · C OM 64 

PAl( 20 -

20 Pr"".pms /a< 1M 64 

GOLD QUEST 
A HI-Res O sl< AdLlf!niur" For 

The CBM·64. 

MUSIC MAKER 

CO.'.\ 101000IlE (>I 

110 T~>rJ 
FO<J' 1'T<>!I.amJ IMI~d" ,..,,"" _ .. ,. ","",, ~ ...... 

l """ .. u. .... 

TREASURE PAK 

WE HAVE MORE 
GAMES AND 

CHALLENGING 
PROGRAMS THAN 

YOU CAN SHAKE A 
JOYSTICK AT. 



64 Face

2 POKE 53281,1

5 PRINT "tCLR]"

10 FOR 1=1 TO 16

20 READ S,C

30 POKE S,C

40 POKE S+54272,7

50 NEXT I

60 DATA 1402,85,1403,67,1404,67,1405,73

70 DATA 1442,66,1443,81,1444,81,1445,93

80 DATA 1482,66,1483,74,1484,75,1485,93

90 DATA 1522,74,1523,64,1524,64,1525,75

100 END

The RESTORE Statement

The RESTORE statement tells the computer to

RESTORE the data and start with the very first

data item on the next READ statement. You may

want to use the RESTORE statement if you want

to do a procedure more than once but hate typing

numbers in DATA statements. If you program a

song, you can play the song more than one time

by putting a RESTORE statement before the first

statement that reads the first note, and put the

whole procedure in a FOR-NEXT loop for the

number of times you wanl the song lo play, or a

GOTO loop that plays continuously.

Let's look at an example. Suppose you have

just drawn a face with one of the above pro

grams. Now you want another face in another

section of the screen. The screen characters used

will be the same, and the relative positions of the

characters will be the same. If we would like to

use the same DATA statements we already have

in the program, we can RESTORE the data for the

next procedure. Try it by adding these lines to the

"VIC Face" or "64 Face" program above.

92 RESTORE

93 FOR 1=1 TO 16

94 READ S,C

95 POKE S+104,C

96 POKE S+104+30720,3

97 NEXT I

For the Commodore 64, change line 96 to:

96 POKE S+104+54272,3

With a little practice and practical experience

you'll be able to see patterns in your work and

learn to use DATA and READ statements along

with RESTORE statements in the most efficient

way.

Debugging

I mentioned that I think DATA statements are the

most likely place to have an error when you are

typing in a program from a published listing. Here

are some suggestions to help you find the error.

When the program stops with an error mes

sage, you can PRINT the values of any variable

and [he computer will tell you the current value
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of that variable. As soon as you edit the program

(make changes or add or delete a line), the vari

ables will be zero, so PRINT the values first.

Let's say you are trying to RUN the VIC Face

program above (the first version without the RE

STORE lines). Now suppose the program prints

part of the face, then stops with an error message.

First, you can look to see how much of the face

appeared before the error. If about half the face

got printed, then the first half of the DATA state

ment items are OK. You may also type PRINT I

and press RETURN, and the current value of I

will be printed. You may also PRINT S,C to see

what the values of Sand C are. S should be a four-

digit number starting with 7, and C should be a

two-digit character number. If you know the value

for I and the face looks all right as drawn so far,

you can count the number of pairs of numbers

that you know are OK to try to pinpoint the trouble

area. You may also list certain line numbers. For

example, type LIST 60-90, then press RETURN to

see the DATA statements.

When you list the DATA statements, you can

compare the screen listing to the published listing.

Make sure you distinguish between the number

zero and the letter O. Make sure you have the

right number of commas in the right order.

If you get an OUT OF DATA error, the com

puter has read all the data items but needs more.

List the DATA statements and make sure you

have the right number of commas. You should

also check any program statements, such as FOR

statements, to make sure the numbers are typed

correctly. The program may be trying to make too

many loops. In the Face programs, you could

LIST 10 to make sure line 10 ends with a 16 and

not a 17.

If you get a BAD DATA error, it means the

computer was trying to read a value for a numeric

variable but the DATA statement contained a

string. Again, check for commas in the right

places. You may also try PRINTing some previous

variables to see the latest correct value.

Bake A Cake

This program illustrates the use of DATA, READ,

and RESTORE statements in a recipe file. First, you

may go through a list of ingredients and press Y

(yes) if you have the ingredient or N (no) if you do

not have the ingredient. When the inventory list is

complete, the computer program will tell you which

cakes can be made with the ingredients you have.

You may then choose a cake recipe, and that recipe

will be printed on the screen. You then have the

option to convert the recipe. If you would like to

convert the recipe, enter a number or decimal frac

tion - such as 3 to triple the recipe or .5 to halve the

recipe. The converted recipe will be prinled.

64 Face 
2 POKE 53281,1 
5 PRINT" (CLR)" 
10 FOR I -I TO 16 
20 READ 5 , C 
30 POKE S,C 
40 POKE 5+54272 ,7 
50 NEXT I 
60 DATA 1402,85,1403,67,1404,67,1405,73 
70 DATA 1442,66,1443 , 81,1444,81,1445 , 93 
80 DATA 1482,66,1483,74,1484,75,1485 . 93 
90 DATA 1522,74,1523,64,1524,64.1525 , 75 
100 END 

The RESTORE Statement 
The RESTORE statement tell s the computer to 
RESTORE the data and start with the very first 
data item on the next READ statement. You may 
want to use the RESTORE statement if you want 
to do n procedure more than once but hate typing 
numbers in DATA statements. If you program a 
song, YOll can play the song more than one time 
by putting a RESTORE statement before the first 
statement that reads the first note, and put the 
whole procedure in a FOR-NEXT loop fo r the 
number of times you want the song to play, or a 
GOTO loop that plays continuously. 

Let's look at an example. Suppose you have 
just drawn a face wi th one of the above pro
grams. Now you want another face in another 
section of the screen. The screen characters used 
will be the same, and the rela ti ve pOSitions of the 
charncters w ill be the same. If we would like to 
use the same DATA stntements we already have 
in the program, we can RESTORE the data for the 
nex t procedure. Try it by adding these lines to the 
"VIC Face" or "64 Face" program above. 
92 RESTORE 
93 FOR I - I TO 16 
94 READ S,C 
95 POKE 5+104,C 
96 POKE 5+104+30720 , 3 
97 NEXT I 

For the Commodore 64, change line 96 to: 
96 POKE 5+104+54272,3 

With a litt le practice and practica l experience 
you' ll be nb le to see pntte rns in your work and 
learn to use DATA and READ statements along 
with RESTORE statements in the most efficient 
way. 

Debugging 
I mentioned that I think DATA statements a re the 
most likely place to have an e rro r when you are 
typing in a program from a published listing. Here 
are some suggestions to help you find the error. 

When the program stops with an error mes
sage, you G ill PRINT the va lues of any variable 
and the com puter will tell you the current value 
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of Ihnt va riable. As soon as you ed it the program 
(make changes or add or delete a line), the vari
ables will be zero, so PRINT the va lues first. 

Let' s say you arc try ing to RUN the VIC Face 
program above (the first version without the RE
STORE lines). Now suppose the program prints 
part of the face, then stops with an e rror message. 
First, you can look to see how much of the face 
appea red before the error. If about half the fa ce 
got printed, then the first half of the DATA state
ment items are OK. You may also type PRINT I 
nnd press RETURN, and the current va lue of I 
will be printed. You may a lso PRINT S,C to see 
what the values of Sand Care. S should be a four
digit number starting with 7, and C should be a 
two-digi t character number. If you know the va lue 
for I and the face looks a ll right as drawn so far, 
you can count the number of pa irs of numbers 
that yo u know arc O K to try to pinpoint the trouble 
area. You may also list ce rtain line numbers. For 
example, type LIST 60-90, then press RETURN to 
see the DATA statements . 

When yo u list the DATA statements, you can 
compare the screen li sting to the published listing. 
Make sure yo u distinguish behveen the number 
zero and the letter O. Make sure you have the 
right number of commas in the right order. 

H you get an OUT OF DATA error, the com
puter has read all the data items but needs more. 
List the DATA statements and make sure you 
have the right number of commaS. Yo u should 
also check <Illy program sta tements, such as FOR 
statemen ts, to make sure the numbers are typed 
correctly. The program may be tTying to make 100 

many loops. In the Face programs, you could 
LIST 10 to make sure line 10 ends with a 16 and 
nota17. 

If you get a BAD DATA error, it means Ihe 
computer was trying to read a va lue for a numeric 
varia ble but the DATA statement contained a 
string. Aga in, check for commas in the right 
places. You may a lso try PRINTing some previous 
va ri ables to see the latest correct va lue. 

Bake A Cake 
This program illustrates the use of DATA, READ, 
and RESTORE statements in a o:cipe file. First. you 
may go through a list of ingredients and press Y 
(yes) if you have the ingredient or N (no) if you do 
not have the ingredient. When the inventory list is 
complete, the computer program will tell you which 
cakes can be made with the ingredien ts you have. 
You may then choose a cake recipe, and that recipe 
will be printed on the screen. You then have the 
option to convert the recipe. If you would like to 
convert the recipe, enter a number or decimal frac
tion - such as 3 to triple the recipe or .5 to halve the 
recipe. The converted recipe will be prin ted . 
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For convenience in programming (especially

with the limited memory of the VIC-20), the

amounts in the recipes are given in decimals. For

example, 2/3 cup sugar is written as .67 c. sugar.

In the Commodore 64 version you may want to

change the decimals to fractions.

The DATA statements in lines 101-107 contain

the measure, then the ingredient, for 25 ingredients.

Line 3 READs A$, the measure, and B$(N,0), the

name of the ingredient, then assigns I$(N) equal

to the measure pius a space plus the name of the

ingredient. By the way, that's a zero in the sub

script for B$. B$ is used in the inventory list, and

IS is used in printing the recipe. Z is the number

of ingredients minus one (because the subscripts

start with the number zero).

As you are typing the DATA statements, you

may notice two or more commas together with

nothing between them {,,,). Be sure you get the

right number of commas as you are typing. This

indicates a null string, or a string variable equal to

" ". You may also use " " in your DATA statements

(two double quote marks with no space between).

The recipes are in the DATA statements in

lines 109-123. The first item is the name of the cake.

The next items are the amounts of the ingredients

in the following order: cups shortening, cups flour,

cups sugar, cups brown sugar, tsp. baking powder,

tsp. salt, tsp. soda, cups cherry juice, number of

cherries, cups bananas (mashed), cups sauerkraut,

cups milk, cups buttermilk, number of eggs, number

of egg whiles, tsp. red food coloring, ounces of

chocolate, tbsp. cocoa, tsp. vanilla, tsp. cinnamon,

tsp. nutmeg, tsp. vinegar, cups salad oil, cups

water, and cups of oatmeal. The DATA will con

tain a null string if the cake does not contain that

ingredient.

An example is the first part of line 109, the

data for banana cake:

109 DATA. BANANA, .67,2.5,1.67, ,1,1,1,, ,1,,

, .67,2, , ,,, ,,CHERRY .. .

The name of the cake is BANANA. The recipe

is .67 cup shortening, 2.5 cups flour, 1.67 cups

sugar, 1 tsp. baking powder, 1 tsp. salt, 1 tsp.

soda, 1 cup mashed bananas, .67 cup buttermilk,
and 2 eggs.

Program Explanation

How does the program work? To print a recipe,

the data is RESTOREd first, then the first 50 in

gredients and measures are read and ignored

{line 73). The key you pressed to choose a recipe

is E$, and the ASCII code will be 65 for A, 66 for

B, and so forth. Lines 75-77 figure out which recipe

was chosen and read through the title and ingre

dients to get to the appropriate recipe. Line 79

prints the title of the cake. Line 81 reads the

amount from the DATA statement. If the amount
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is a null or zero, then that ingredient is not printed.

However, if there is a value, the value is printed,

followed by the corresponding measure and name

of ingredient from the 1$ array.

Line 83 defines variables M(I) for measure

and C$(I) for ingredient for only those ingredients

in the recipe. These values are used in printing

the converted recipe, lines 97-99.

For the inventory list, the computer keeps

track of your Y or N answers in theBS(N,l) array,

where N varies from 0 to 24 for the ingredients.

Line 33 checks to see if an N is stored as a no an

swer for flour, sugar, or salt. If any one of these

three items has a no, then no cakes can be baked.

Y is a variable for the number of Y answers, and if

there are not enough ingredients with a Y answer

you cannot make a cake (checked in line 35).

Line 47 RESTORES the data, then ignores the

first 50 items. Lines 49-51 check through the recipe

for each cake. If (here is an amount listed for an

ingredient, then the corresponding B$(N,1) value

is checked. If it is N for no, then you are lacking

one of the ingredients required for the cake. The

rest of the ingredients are skipped over and the

computer goes to the next recipe. If each of the

required ingredients also has a B$ value of Y for

yes, then the cake can be made and the name of

the cake is printed.

These are real recipes that really work. No

baking instructions are given because there isn't

room in the VIC-20 version, but usually the person

baking knows how to bake the cake and just needs

to be reminded of the amount of each ingredient.

In case you want to try these recipes, all are for

cakes to be baked in two 9-inch layers. Mix the

shortening with the sugars, then add the dry in

gredients alternately with the liquid, then add the

eggs and vanilla. Bake at 350 to 375 degrees.

In the cherry cake, cut up the cherries before

adding to the mixture. For the oatmeal cake, pre

pare the oatmeal separately. While the oatmeal

cools, mix everything else, then add the oatmeal

to it. The wacky cake can be mixed all at once.

Just dump everything into one big bowl and mix

it up. For the red velvet cake combine the ingre

dients as usual, except for the vinegar and soda.

Mix the vinegar and soda together and fold into

the rest of the batter. The sauerkraut cake is worth

trying-just don't tell anyone what it is until after

they have eaten ii. Rinse the sauerkraut well,

then chop it into small pieces before combining it

with the rest of the cake batter.

Typing In The Program

The VIC-20 version is very close to full memory. Be

sure to leave out all the spaces and be sure to use

the abbreviations for ail the BASIC words, such as ?

for PRINT and D shift-A for DATA. If you need to

For convenience in programming (especially 
with the limited memory of the VIC·20), the 
amounts in the recipes are given in decimals. For 
example, 213 cup sugar is written as .67 c. sugar. 
In the Commodore 64 ve rsion you may want to 
change the decimals to fractions. 

The DATA statements in lines 101·107 contain 
the measure, then the ingredient, for 25 ingredients. 
Line 3 READs A$, the measure, and B$(N,O), the 
name of the ingredient, then assigns I$(N) equal 
to the measure plus a space plus the name of the 
ingredient. By the way, that's a zero in the sub· 
script for B$. B$ is used in the inventory list, and 
IS is used in printing the recipe. Z is the number 
of ingredients minus one (because the subscripts 
start wi th the number zero). 

As you are typing the DATA statements, you 
mny notice two or more commas together with 
nothing between them (II')' Be sure you get the 
right number of commas as you ,we typing. This 
indicates a null string, or a string va riable equal to 
II ". You may also use 1111 in your DATA statements 
(two double quote marks with no space between). 

The recipes arc in the DATA statements in 
lines 109·123. The first item is the name of the cake. 
The next items nre the amounts of the ingredien ts 
in the following order: cups short ening, cups flour, 
cups sugar, cups brown sugar, tsp. baking powder, 
tsp. 5.i lt, Isp. soda, cups cherry juice, number of 
cherries, cups bananas (mashed), cups 5<l Uerkraut , 
cups milk, cups butlemlilk, number of eggs, number 
of egg whites, ts p. red food colori ng, ounces of 
chocolate, tbsp . cocoa, tsp. vani lla, tsp. cinnamon, 
tsp. nutmeg, tsp. vi nega r, cups sa lad oil, cups 
water, and cups of oatmea l. The DATA will con
tain a null string if the cake does not contain that 
ingredien t. 

An example is the first part of line 109, the 
data for banana cake: 

Hl9 DATA BANANA, . 67 , 2.5 ,1.67 "1, 1 ,1",1,, 
, . 6 7 , 2, , , , , , , , , , , , CHERRY . • • 

The name of the cake is BANANA. The recipe 
is .67 cup shortening, 2.5 cups fl our, 1.67 cups 
sugnr, 1 tsp. baking powder, I tsp. salt, 1 LSp. 
soda, '1 cup mashed bana nns, .67 cup buttermilk, 
and 2 eggs. 

Program Explanation 
How does the program work? To print a recipe, 
the data is RESTOREd (irs t, then the first 50 in
gredients and measures are read and ignored 
(line 73). The key you pressed to choose a recipe 
is E$, and the ASC II code will be 65 fo r A, 66 for 
B, and so fort-h. l,.,ines 75·77 figure out which recipe 
was chosen and read through the title and ingre· 
dients to ge t to the appropriate recipe. Line 79 
prints the titl e of the cnke. Line 81 reads the 
"mount from the DATA statemen t. If the nlllount 
156 COMPUTE/',Gaz,,"" Navamb",1983 

is a null or zero, then that ingredient is not printed. 
However, if there is a va lue, the va lue is printed, 
fo llowed by the correspond ing measure and name 
of ingredient from the 1$ arra y. 

Line 83 defines vnriables M(I) for measure 
and C$(I) for ingredient for only those ingredients 
in the recipe. These va lues a re used in printing 
the converted reCipe, lines 97-99. 

For the inventory li st, the computer keeps 
track of your Yor N answers in the BS(N,l) array, 
where N va ries from 0 to 24 for the ingredients. 
Line 33 checks to see if an N is stored as a no an
swer for flour, sugar, or sa lt. If anyone of these 
three items has a no, then no cakes can be baked. 
Y is a variable fo r the number of Y answers, and if 
there are not enough ingredients with a Yanswer 
YO ll cannot make a cake (checked in line 35). 

Line 47 RESTO REs the dnta , then ignores the 
first 50 items. Lines 49-5 1 check through the recipe 
for each cake. If there is an amount listed for an 
ingredient, then the corresponding B$(N,l) va lue 
is checked. If it is N for no, then you are lacking 
one of the ingred ients requ ired for the cake. The 
rest of the ingredien ts a re skipped over and the 
computer goes to the next recipe. If each of the 
req uired ingrcdients <1 lso has a 13$ va lue of Y for 
yes, thcn the cake can be made and the name of 
the cake is printed. 

These are rea l recipes that really work. No 
baking instructions are given because there isn' t 
room in the V]C-20 ve rsion, but usua lly the person 
baking knows how to bnke the cake and just needs 
to be reminded of the amoun t of each ingred ient. 
In case you want to try these recipes, all are for 
cakes to be baked in two 9-inch layers. Mix the 
shortening with the suga rs, then add the dry in
gredients alternil tely with the liquid, then add the 
eggs and va ni lla. Bake a t 350 to 375 degrees. 

In the cherry cnke, cutu p the cherries before 
addi ng to the mixture. ror the oatmeal cake, pre
pare the oa tmeal separately. Whi le the oatmeal 
cools, mix everything else, then add the oatmeal 
to it . The wacky cake can be mixed all at once. 
Just dump everyth ing in to one big bowl and mix 
it up . For the red velvet cake combine the ingre
dients as usual, except for the vinegar and soda. 
Mix the vinegar and soda together and fold into 
the rest of the batte r. The sauerkraut cake is worth 
trying - just don't tell anyone what it is until after 
they have eaten it. Rinse the sauerkraut well, 
then chop it into small pieces before combining it 
with the res t of the cnke ba tter. 

Typing In The Program 
TIle VIC-20 version is very close to fu ll memory. Be 
sure to leave out all the spaces and be sure to use 
the <1bbreviations fo r all the BASIC words, such as ? 
for PRINT rind 0 shift-A for DATA. If you need to 
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Qcommodore

NEW COMMODORE PRODUCTS

The Executive 64 Coll

CBMB128-80 S 825

CBMB256-80 1095

CBM 8X700 ;. 2990

B Series Soflwore. Coll

CBM 1520Plotler 169

C8M 1526 Printer 349

SOFTWARE FOR CBM S4£

BUSINESS

WordPro 3 V64

w/Spefl Right Plus S 79

Spall Right Plus 55

Cole Result (Advonced) 125

Cole Result (Easy) 75

Busicolcll 95

Mirage Concepts

(Powerful Data Base) 95

M File (merge with WordPro) 89

Home Utilities 49

64 Mailing List (Galactic) 26

The Manager 50

Home Accountant (coniineniol) 75

Code Writer

{Writes Basic Progroms) 95

Stock (inveslment analysis) 80

Agricultural Management Call

General Ledger, A/R, A/P. P/R, Inv ... Coll

RECREATION

Assembler PocKage (cassette or disk,

complied, includes editor, loader,

disassembler) 39

Sprite Master (occess) 30

Neutral Zone (occess) 35

Space Belt 19

Pet Emulator 30

Coco II (build your own games) 40

Vic Tree (programmers utilities) 75

Micro-Term (save to printer.disk) 39

Hesmon 35

Synttwsound 45

Gommogs Loir 30

RoadTood 15

Commodore Games Call

INTERFACES A ACCESSORIES

80 Column Exponder S159

VIC 1600 Modem 95

VIC 1650 (auto answer, auto dial)... 150

VIC 1525 Graphic Printer 225

VIC 1530 Datasette Recorder 65

VIC 1541 DisKDrrve 249

VIC Switch (connect 8 64's or Vies

to printer, dd) 149

PET-IEEE cable 33

IEEE-IEEE cable (2m) 49

5 Slot Expander tor 64 65

Parallel Interface (Epson. Okidata,

IDS, NEC) 70

Programmers Reference Guide 18

Verbatim Diskettes (ID per Box) 26

Hes Modem 75

ADA 1450 149

A0A 1800 (new) 129

Numeric Keypad 35

VIC PRODUCTS & ACCESSORIES

8KRAMMemwyExpansionCar!ridge...$ 40

16KRAM 70

24KRAM 105
VIC 3 Slot Expander 27

VIC 6 Slot Expander 70

GorJ(64atso) 30

Omega Race 30

Arcade Joystick - Heavy duty w/2 firing

buttons! Great for trie ViC or 64 25

AutoClock 125

MONITORS - GREAT

RESOLUTION (64 OR VIC)

CBM 1701 Color Monitor S 249

Amdflk Color Plus 299

Panasonic TR-120 (w/speaker) 155

Panasonic CM 60 279

BMC (green screen) 95

Video/Audio Cable 15

PRINTERS - LETTER QUALITY

CBM 6400. 40 cps SI450

Diablo 620, 25 cps 949

Transfer 140 (serial) 1395

Transtar 130,16 cps (auto load,

wpfeaturesl) 769

NEC 350Q Series 1600

NEC 7700 Series 2350

PRINTERS - DOT MATRIX

CBM 8023, 150 Cps/grophics S 545

CBM 4023 Printer 395

Epson FX Primer, 160 cps 549

Epson MX-80 FT w/groftrax Call

Epson FX-100 859

Okidata 82A, 120 cps (serial

and parallel) 429

NEC 8O23A (parallel) 429

Okidata 92 559

Star Gemini, 10X 329

Star Gemini, 15 499

Transtor 3)5 (hl-res, color) 575

COMMODORE BUSINESS

SERIES
SuperPel (5 languages,

2 processors) S1O59

CBM 8032 Computer, 80 Column. , 625

CBM Memory Exponslon, 64K 259

CBM 8050, 1 mg. Dual Drive 995

CBM 8250, 2 mg. Dual Drive 1295

CBM D9060.5 mg. Hard Disk 1995

CBM D9090, 7,5 mg. Hard Disk .... 2250

CBM 2031, 170K Single Drive (New) 295

DC Hayes Smart Modem 220

BUSINESS S0FTWARE-B032

WordPro 4' or 5* S 309

InfoPro 219

Administrator 489

VisiCaic (expanded) 199

BPJ A/R, G/L, Job Cost, Inventory,

Payroll ea.325

MasterCard, Visa,

Money Order, Bank Check

COD (odd S5) accepted.

Add 3% surcharge for credit cards.

In stock items shipped within 48 hours.

F.O.B, Dallas, Texas (Texas Res. add 5* fax)

All products shipped with monufocturefs worronty.

Prices ore subject to change without notice.

TO ORDER

CALL TOLL FREE

600-527-4803

8OO-442-1048

(Within Texas)

Business Hours

Men.- Fri. 8 to 6, Sat. 10-2

write for free catotog.

SOFTWARE OF THE MONTH

Mirage Concepts

Machine Language Data Base

2000 Cnorocters PL Record

200 Fields Per Record

Muftiple Files Per Disk

PRODUCT OF THE MONTH

INTERPOD (intelligent IEEE

RS232, serial interface

IorVICorC64) S 179

SJB DISTRIBUTORS INC.

10520 Piano Rfod, Suite 206

Dallas, Texas 75238

(214) 343-1328

(3IcolTllTlodore 
NEW COMMODORE PRODUCTS 

The Executive 64 . COli 
caM 8128·80 .. . .. . . .... . .. . . .. S 825 
CBM 8256-80 ... ..... ... . .. 1095 
CaM SX700. . . . . . . . •• . . . • . . . • . .• 2990 
B S&ries Sortwore . • . . . . . . . . . • . . . . COli 
CBM 1520 PlonBf . . ..... .. .. .. ... 169 
CSM 1526 Printer . . . . .. ..... . .. . . 349 

SOFTWARE FOR CBM 84:: 

BUSINESS 
WOfdPro 3' /64 

w/Spel1 Righi Plus . . S 79 
Spell RIgtll Plus. . .. . . .•.. . .. 55 
COle Result (AdVanced) . . . . . . . . • . • 125 
Cole Result (Eosy) •.. . .. . 75 
Busicolc II . . . . . . . . • . . . . . 9S 
MII~ Concepts 

{PoWerfUl Data Base)............ 95 
M File (merge with Wo«lPra). . . • . . . 89 
Home Ulliitles . . . • . . . . • . . . . . . . . . • 49 
64 Mailing list (Galodlc) 28 
The Manager. . . . . . . . . . . . . . . 50 
Home Accounlanl (oonlln9nlol) 75 
Code Wril9f 

(WrHes Basic Programs) . . . . . • . . . 95 
Stock (investment analysis) • . . 80 
Agricultural MorlDgemenl . . . • . . . . . . Call 
Genllltli ledgElf, AIR, Al P, P/ R, Inv . • . COli 

RECREAnOH 
Assembler POcIIoge (c:osselle or di$!(, 

compiled, InclUdes ed~or, lOader, 
disassembler) . . . . 39 

SpriTe Mast&r (access). . . 30 
Neutral Zane (OCCe5S) . 35 
Spoce sen. .. .. "... 19 
Pel Emulator . 30 
Coco II (build your awn games). . . . 40 
VIc Tree (programmers ufilKles) . 75 
Mlao·Tenn (save to pfinler,disk) 39 
Hesmon . ... . .... . . . .... 35 
Synlhesound .... . . . . .... " . 45 
GotIImogs Loir. . • • . . . . • . . . . . 30 
RoodTood . . ... . .. . . . ... .. .. 15 
Commodore Gomes . . . . . . . . . . . COli 
INTERFACES & ACCESSORIES 

80 Column Expander ... $159 
VIC 1600 Modem .. . ... ... . . .. .. . 95 
VIC 1650 (OlllO onSW8f, auto dial).. . 150 
VIC 1525 Graphic Pl'inler ... .. . • . 225 
VIC 1530 Dataselle Recorder . . .... . 65 
VIC 1541 Disk Ortle .. ...... . .. . .. 249 
VIC !.witch (conned 8 64's or VICS 

to printer. dIl) . . . ... . . • . . •• . . • . . 149 

PET ·IEff cable. . . . . . . . . . . . . . . . . . . 33 
IEEE·IEEE cable (2m). 49 
5 Siol Expander for 64 . . . • . . . 65 
Parollel Inlerfoce (Epson. Okidata. 

IDS, NEC) . . 70 
Programmers Relerence Guide . . 18 
Vertxllim Olskelles (10 pef box). . 26 
Hes Modem. . . . . .. . . . .. . 75 
ADA 1450 ........... . 149 
ADA 1800 (new) . .... . . . . . . . 129 
Numeric Keypad . . . . . . 35 
VIC PRODUCTS & ACCESSORIES 
6KRAMMemoryExponsionCOrfridga .. . $ 40 
16KRAM . . . .. ..... . . . .. 70 
24K RAM ... . . . . .. ... .. . .. . . 105 
VIC 3 Slot Expander. . ... 27 
VIC 6 Slot Expander. 70 
GorI (64 also) . . . . . . . . . 30 
Omega Race . . . . . 30 
ArcoIIe JCI'(SIlck - Heavy duty wl2 firing 

bUllonsl GreOl lor 11M! VIC or 64 . . . 25 
Aula Clock . .. .. . ... 125 

MONrrORS· QREAT 
RESOLUTION 184 OR V1C) 

CBM 1701 Color ManKor .. .... . ... S 249 
Amdek Color Plus. . . . . . . . . . . . 299 
PIlnO$Onlc TR·120 (w/speoker) . 155 
PIlnosonlc CT ·160. 279 
BMC (green screen) . . . . . . . • . 95 
Video /Audlo Coble . . .. . .. . ..... . 15 

PRINTERS· LETTER QUALITY 
CaM 6400. 40 cps .... .... . ..... . SI450 
Diablo 620. 25 cps. . . . 949 
Transtor 140 (serial) . . . . 1395 
Trall$lor 130. 16 cps (atria Iood. 

'loP featuresl) ... . ... . ... • .. .• . 769 
NEC 3500 Series. . . . . . . .... . 1600 
NEC 7700 Series. 2350 

PRINTERS· DOT MATRIX 
CBM 8023, 150 cps /grophics . . . .. . S 545 
C8M 4023 Prlnlar . . 395 
Epson FX Printer. 160 cps . 549 
Epson MX-80 FT w/grollrox . COli 
Epson FX·loo ...... ...... . 859 
Okidato 82.\ 120 cps (serial 

and parollal) . . . . . . . . . . . 429 
NEe 802JA (porallel) . . . 429 
Okldato 92 . . . . . . . . . . . 559 
Stor Gemini, lOX . . . . . . . . . . . . • . . . 329 
Star Gemini. 15. . . . . . . . . . . . . . . 499 
Trans/or 315 (hl·res. color). . 575 

COMMODORE BUSINESS 
S!'RI!'S 

SupecPel (5 languoges, 
2~) ••...•.. . ••.. . . .•• $1059 

CaM 8032 Compuler. 80 Column . . • 625 

CBM Memory Expansion, 641t . . . . •• 259 
CBM 8050. 1 mg. OtIol Drt.-e. . . . . . 995 
CaM 8250. 2 mg. OtIol Drive ... . .. . 1295 
CaM 09060, 5 mg. Hard Disk . . . . . . 1995 
CaM 09090. 7.5 mg. Hard Disk . . . • 2250 
CaM 2031 , 170K Single Drtve (New) 295 
DC Hayes Smart Modem. . . . . . . . . . . 220 

BUSINESS SOFTWARE-8032 
WardPro 4' or 5· . .. • • . .. . . . .. $ 309 
InfOPro..... . . . . .. .• .. . •... 219 
Administrator. . . . . . . . • . . . • . . . 489 
VlsICoIc (expanded) .. . .. . • ... •. . . 199 
BPI AIR, GIL, Job Cost. Invenlory. 

Payroll. . . . . . . . . . . . .. .. . 90.325 
MasterCard, Visa, 

Monev Order, Bank Check 
000 (odd $5) accepled. 
Add 3% slJ'chorge lor Cfed~ cads. 
In stock items shipped wftf1In 48 hours. 
F.O,B, DallaS, Texas (fexas Res. odd 5% tax) 
All prodLK:ts stipped with manuloctuf8f's worrnn!y. 
Prices 01'8 subfed to chonge wi!houI notice. 

TO ORDER 
CALL TOLL FREE 

8OG-S27--48a3 
8000442 .. 1048 

(W"lIIlin Texas) 

Business Hoots 
Mon.- Ffi. 810 6. Sat. 10-2 

~ lar free cutoJog. 

SOFTWARE OF THE MONTH 
Mirage Concepts 
Machine Language Doto Bose 
2000 CfMlroctets PL Record 
200 Fields Per Record 
Mulliple Flies P&r Disk 

PRODUCT OF THE MONTH 
INTERPOD (ifllellgent IEEE 

RS232. $&1"101 inlerloce 
lor VlCorC64). . . . . ......... $ 179 

SJB DISTRIBUTORS INC. 
10520 Plano Rr'OI1. Sulfe 206 

Dallas, Texas 75238 
(214' 343 .. 1328 



edit a line, be sure the edited line also contains the

abbreviations.

Be sure you copy the DATA statements exactly

for the correct recipes. There are no spaces except

in the names of the cakes. If there are commas to

gether, do not put spaces between the commas.

For the Commodore 64 version, please add

line 2 POKE 53281,1 to change to a white screen,

and change the following lines:

17 PRINT"(CLR}[BLUjlN THE FOLLOWING LIST,
PRESS":PRINT "(2 SPACESj'Y" IF YOU HA

VE THE INGREDIENT"

19 PRINT "{2 SPACES}'N"IF YOU DO NOT
(DOWN)":PRINT"{2 SPACESj'S' TO START O
VER.[2 DOWN}"

63 PRINT "D DEVIL'S FOOD CAKE":PRINT "E G

OLD LAYER CAKE":PRINT "F OATMEAL CAKE"

99 FOR N=0 TO 1-1:PRINT INT(F*M(N)*100

00;TAB(6);C${N):NEXT:GOTO87

These lines adjust the printing for the Com

modore 64 screen.

If you prefer to save typing effort and time,

you may receive a copy of "Bake A Cake" by

sending S3, a blank cassette, and a stamped, self-

addressed mailer to C. Regena, P.O. Box 1502,

Cedar City, Utah 84720. Be sure to specify which

computer version.

See program listing on page 202. Q|

SUPER DISK
Floppy Disk Drive For

VIC-20 & Commodore 64
Super Disk? is a Commodore compatible disk drive design

ed to interface to the various Commodore computers such

as the PET, VIC-20 and the Commodore 64' The disk drive

is compatible to the model 4040. 2031.1540. and the 1541

disk drives and recognizes programs generated on any of

these disk drives. The capacities are comparable to Ihose

lound on the Commodore drives, and Super Disk

recognizes the full instruction set of the Commodore drives.

Super Disk'offers RAMarea within the disk unit, aserial and an

IEEE bus interface. (Software programs included.)

Call Toll Free 1-800-527-7573 For Latest Price Information.

In Texas Call: (214)484-7836

Also Available:

Gemini-10Xw Interface $379 TTX-1014 Daisy Wheel Printer S499.

CPI Parallel Interface 59. 5-Slot C64 Expansion Board 55.

Gorilla Banana Monitor? 90 Monitor Cable (lum pin) 10.

10-Key Pad forV!C&C64 60 VIC 8K RAM 35.
CIE (IEEE for C64) 85. VIC 16K RAM (Switchable) 55.

CATALOG OF OTHER HARDWARE & SOFTWARE AVAILABLE ON

REQUEST. We accept: VISA, Mastetcharge. and AE

Southwest Micro Systems, Inc
2554 Southwell • Dallas, Texas 75229

'Commodore Int. WSD heading Edge

DES-SOFT
division oJ Ital.i I f|Utprm in Supply Carp

TM

Quality Software For Commodore" Computers

Vic-20" Commodore- Pel 4064- C-128- B-70O-

TradterSpace

In the distant Galaxy of Omeda the space merchant union holds

the power. In their mighty ships, they reap the rewards of in

terstellar trade. As a new member of the union. You must ply your

"* trade and amass a fortune to finance your search for the lost
planet Alantia, which when found will bring untold weath to the

first union member to land there. First class adventure for hours

of play.

VIC version 1 [o 4 players 64 version 1 to 6 players

VIC-20 W/16K Exp.

Commodore 64

cassette-S29.95

disk-$29.95

This and other greai games and programs are available from DES-SOFT, home of

BONZO, HOPPER. LASER COMMAND and many oilier programs lor Commodore Computers.

Dealers invited

See your LOCAL DEALER for our Programs

Software Distribution Available

DES - Data Equipment Supply Curp.

8315Flre5ioneB1vd, • DtnwwyXAW

Authors Wanted

VIf-2(1. Cm '■■■!■ '-'■ FV! iiw.l 1 !",'■! I! ;mi.ir.-1r.i.l.Tii.iTk-,..l( .,nu.i..l....
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edit a line, be sure the edited line also contains the 
abbreviations. 

Be sure you copy the DATA s tatemen ts exactly 
for the correct recipes. There me no spaces except 
in the names of the cakes. If there are commas to
gether, do no!' put spaces between the commas. 

For the Commodore 64 version, please add 
line 2 1)OKE 53281,1 to change to a white screen, 
and change the following lines: 

17 PRINT"{CLR}(BLU}IN THE FOLLOWING LIST, 
PRESS":PRINT "{2 SPACES} 'Y' IF YOU HA 

VE THE INGREDIENT" 
19 PRINT "{2 SPACE5}'N ' IF YOU DO NOT 

{DOWN}":PRINT"{2 SPACES} '5' TO START 0 
VER. {2 DOWN}" 

63 PRINT "D DEVIL'S FOOD CAKE ":PRINT "E G 
OLD LAYER CAKE":PRINT "F OATMEAL CAKE " 

99 FOR N=0 TO 1-1:PRINT INT(F* M(N)*100) /1 
00;TAB(6)i C$(N) : NEXT : GOTOB7 
These lines ad jus t the printing for the Com

modore 64 screen. 
If you prefer to save typing effort and time, 

you may receive a copy of "Bake A Cake" by 
sending 53, a blank casse tte, and a s tamped, self
addressed maile r to C. Regena, P.O. Box 1502, 
Cedar City, Utah 84720. Be sure to specify which 
computer vers ion. 

See program lis/ illg 011 page 202 .• 

SUPER DISK 
Floppy Disk Drive For 

VIC - 20 & Commodore 64 
Super Disk! isa Commodore compatible disk drive design

ed to intertace to the various Commodore computers such 
as the PET', VIC-20' and the Commodore 64', The disk drive 
is compatible to the model 4040. 2031. 1540, and the 1541 
disk drives and recognizes programs generated on any of 
these disk drives. The capacities are comparable to those 
lound on the Commodore drives, and Super Diskl 
recognizes the full inslruction set ollhe Commodore drives. 
Super Disk! offers RAM area within the disk unit, a serial and an 
IEEE bus interface. (Software programs included .) 

Call Toll Free 1-800-527·7573 For Latest Price Information , 
In Texas Catt : (214) 484·7836 

Also Available: 
Geminl- tOX wtlnterface $379. nX-IOI4 Daisy Wheel Prln ler $499 . 
CPI Parallel Interface 59. 5-5101 C64 Expansion Board 55. 
Gori lla Banana Moni tor3 90. MonitOi Cable (Ium pin) 10. 
10-KeyPadlorVIC&C64 60. VIC8KRAM 35. 
CIE (IEEE for C64) 85. VIC 16K RAM (5witchable) 55 . 
CATALOG OF OTHER HARDWARE & SOFTWARE AVAILABLE ON 
REQUEST. We accept: VISA. Mastercharge. and A E 

Southwest Micro Systems, Inc 
2554 South'NeU· Dallas, Texas 75229 

'Commodore Int. ~MSO JLeading Edge 

DES-SOFfTM 
divioion oll>.o 'a I'.qo ll"' ..... ' SuppIyCm". 

QuaUty Software For CommodoreS Compaters 
Vic-20" Pet 4064" C-128" 8-700--

~ ?Pace 'Trader 
In the distant Galaxy of Qmeda the space merchant union 

'lY' .,-- . In their mighty ships, they reap the rewards of i 

1~i :~:~~''':; trade. As a new member of the union. You must ply 
~ and amass a fortune to finance your search for the 
.",;., ,:::'~: Alantia, which when found will bring untold weath to t 

i union member to land there. First class adventure for 
JJ of play. 

1 ~ 
VIC version I to 4 players 64 version I to 6 

'. VIC-20 wl16K Exp. ""~;~:=;;;:;; I 
- ( Com modore 64 

i and other great game~ and programs a re available from DES-SOFT, home of 
BONZO. HOPPER. LASER COMMAND and many other programs for Commodore Computers. 

See your LOCAL DEALER for our Prog"nn. 
Deale ... inviled Softw.re D '-tribudon Av.ilable Authors W.nted 
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One-Touch Commands

For The 64

David Martin

This utility program is an ideal application

for the normally unused special function keys

to the right of the Commodore 64 keyboard.

An entire command can be typed on the screen

with a single key press. Programmers in par

ticular will appreciate the repetitive typing

this technique can save.

Unlike people, computers excel at performing

boring, repetitive tasks. What's more, time-

consuming tasks which annoy us can be per

formed by an uncomplaining computer in a frac

tion of a second. So it only makes sense, to let

computers handle the simple little things they do

best.

One of these tiny jobs is the routine typing of

frequently used commands. During a session

with your computer, how many times do you

type RUN, LIST, SAVE, or LOAD? Probably many

more times than you think. If you're a hunt-and-

peck person new to typewriter-style keyboards,

this can be a major annoyance. Even if you're a fast

touch-typist, you probably stumble over such often-

used commands as POKE 53281,1:PRINT {BLK}

(which sets up an easier-to-read white screen

background with contrasting black characters).

The utility presented here can liberate you

from all that. It redefines the special function keys

(Fl through F8 to the right of the keyboard) so

that a single key press enters a whole command.

The short while it takes to type in this program

can pay for itself many times over.

One-Touch Commands

Be sure to type the program carefully. As always,

save it twice on tape or disk before running it for

the first time. The program is in the familiar form

of a BASIC loader - a BASIC program which in

cludes a machine language program encoded in

DATA statements. A mistyped number can

"crash" the computer when the program is first

run, forcing you to switch off/on to clear the

machine. Saving the program beforehand can

keep you from losing all your work.

Actually, this BASIC loader contains two

machine language programs. Neither program

consumes any memory normally used by BASIC

(see Programmer's Notes below). After activating

the utility, it erases the BASIC loader from memory

and allows you to load your own programs. The

utility keeps working "in the background," so to

speak, until you turn off the computer or reset it

by pressing RUN/STOP-RESTORE.

The utility is very easy to use. First, enter

and run the BASIC loader. You'll see a screen

prompt which asks:

Fl?

Now, type in whatever command you'd like

to have available at a stroke of the Fl key. Then

press RETURN. For instance, if you answer the

prompt by typing LIST and pressing RETURN,

then hitting Fl after the utility is activated will

print the command LIST on the screen.

There's a way to save even more key strokes,

too. If you answer the prompt by typing the com

mand followed by a reverse arrow - using the

reverse-arrow key in the upper-left corner of the

keyboard - then the utility will even press

RETURN for you, when activated. Otherwise, it

will be up to you to press RETURN when using

each command. In other words, answering the

prompt like this:

Fl? LIST [Press RETURN]
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One-Touch Commands 
For The 64 

David Martin 

This utility program is an ideal application 
for the nonnally unused special function keys 
to the right of the Commodore 64 keyboard. 
An entire command can be typed on the screen 
with a single key press. Programmers in par
ticular will appreciate the repetitive typing 
this technique can save. 

Unlike people, computers exce l at performing 
boring, repetitive tasks. What's more, time
consuming tasks which annoy us can be per
formed by an uncomplaining computer in a frac
tion of a second. So it only makes sense to let 
computers handle the s imple little things they do 
best. 

One of these tiny jobs is the routine typing of 
frequently used commands. During a session 
with your computer, how many times do you 
type RUN, LIST, SAVE, or LOAD? Probably. many 
more times than you think. If you're a hunt-and
peck person new to typewriter-style keyboards, 
this can be a major annoyance. Even if you're a fast 
touch-typist, you probably s tumble over such of ten
used commands as POKE 53281, l:PRINT {BLK} 
(which sets up an easier-ta -read white screen 
background with contrasting black characters). 

The utility presented here can liberate you 
from all that. It redefines the special function keys 
(Fl throug h F8 to the ri ght of the keyboard) so 
that a s ingle key press e nters a whole comma nd . 
The short while it takes to type in this program 
can pay for itself many times over. 

One-Touch Commands 
Be sure to type the program ca refully. As always, 
save it twice on tape or disk before running it for 

the first time. The program is in the familiar form 
of a BASIC loader - a BASIC program which in
cludes a machine language program encoded in 
DATA state ments. A mistyped number can 
"crash" the computer when the program is first 
run , forcing you to switch offlon to clear the 
machine. Saving the program beforehand can 
keep you from losing all your work. 

Actua ll y, this BASIC loader contains two 
machine language programs. Neither program 
consumes a ny memory normally used by BASIC 
(see Progra mme r's No tes below). After activa ting 
the utility, it e rases the BASIC loade r from memory 
and a llows you to load your own programs. The 
utility keeps working "in the background, " so to 
speak, until you turn off the computer or rese t it 
by pressing RUN/STOP-RESTORE. 

The utility is very easy to use. First, enter 
and run the BASIC loader. You'll see a screen 
prompt \>vhich asks: 

Fl? 

Now, type in whatever command you'd like 
to have available at a stroke of the F1 key. Then 
press RETURN. For instance, if you answer the 
prompt by typing LIST a nd pressing RETURN, 
then hitting Fl after the utility is activated will 
print the command LIST on the screen. 

There's a way to save even more key strokes, 
too. If you answer the prompt by typing the com
mand fo llowed by a reve rse arrow - using the 
reverse-arrow key in the upper-l eft corner of the 
keyboard - then the utility will even press 
RETURN for you, when activated. O therwise, it 
will be up to you to press ~ETURN when using 
each command. In other words, answering the 
prompt like this: 

F1? LIST (press RETURN] 
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means that when the utility i.s working, it will

type the command LIST on the screen for you,

but you'll still have to press RETURN yourself to

actually execute the command. But if you answer

the prompt like this:

Fl? LIST ♦ [Press RETURN]

it means the utility, when working, will type LIST

and press RETURN for you when you hit the Fl

key. The reverse-arrow makes the command aelf-

executing. Pressing the function key will execute

the command instantly. Depending on the com

mand, this may or may not be desirable. For in

stance, you probably wouldn't want the command

NEW to execute instantly because it would be too

easy to accidentally wipe out a BASIC program.

(In fact, you probably wouldn't want to program

a function key with NEW at all.)

You can also answer the prompt with more

than one command. An example might be:

Fl? LOAD* RUN *-[/Vess RETURN]

which means Fl will automatically LOAD and

RUN the next program from tape.

After answering the Fl? prompt, the utility

asks forF2, F3, and soon through F8. After F8,

the utility immediately activates itself and erases

the BASIC loader from memory (you did SAVE it,

didn't you?).

The function keys are now programmed.

They will remain so until you shut off the com

puter or trigger a "warm start" by pressing RUN/

STOP-RESTORE.

Programmer's Notes

The one-touch command utility consists of two

machine language programs tucked away in

different parts of the Commodore 64's memory.

The first part is in the cassette buffer, starting at

memory location 828 (S033C hexadecimal). This

program asks for the key definitions. Each time

RETURN is pressed, it stores the ASCII values of

the characters into high memory.

After entering F8, control jumps to the second

program, stored in high memory at location 49152

($C000 hex). This is a 4K block of unused memory

in the 64. The first two POKEs in the first line of

the BASIC loader fool BASIC into thinking that

memory ends at 53248. To restore normal vectors,

you can enter POKE 56,160:POKE 55,0.

The first machine language program also sets

up an interrupt. Every sixtieth of a second, the

computer checks the second program to see if a

function key has been pressed. If so, the key's

definition is printed on the screen, If a reverse-

arrow was defined after the command, the pro

gram forces a RETURN to execute the command

also.

See program listing on page 202. ffi
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To order call 1-80O-527-S69S and sand certified checks, money orders or personal cfiecKs (allow 2 weeks to clear), or use your VISA, Maaler Card or
American Express. InslrJe Texas call 1-800-442-6717. include 5? 'or postage and handling. (COD orders add SI. 50) UPS Blue Label £3. Canada S6. Other

countries Include 10% for P & H. All products factory sealed with manufacturer's warranty. All returns require H.A.d. Prices suojecl to change without

notice. Order desk Hours: Mon-Frl 8-5. Sot 9-1 CST.

Far additional Information and to order, call Toll frae:

Outside Texas InsideTexas 3teM&«SM Srtl«l*>

1-800-527-8698 1-800-442-8717 Bd 75601

means that whe n the uti lity is wo rking, it will 
type the command LIST on the screen for you, 
but you' ll sti ll have to press RETURN yourse lf to 
actua lly execute the com ma nd. But if yo u answer 
the prompt li ke this: 

F1 ? LI ST " Wn'Ss RETURN] 

it means the uti lity, whe n wo rking, wil l type LIST 
alld press RETURN for yo u when you hit the Fl 
key . The reve rse-arrow makes the comma nd self
cxcCIllillg. Press ing the funct ion key will execute 
the com mand insttliltly. Depend ing on the com
ma nd, this mayor may no t be desirab le. For in
stance, you probably wouldn't want the command 
NEW to execute instantly beca use it wo uld be too 
easy to accidentally wipe oul a BASIC program. 
(In fact, you probably wouldn 't wa nt to progra m 
n function key with NEW a t nil .) 

You can nl so answer the prompt w ith more 
than one command. An exa mple might be: 

H ? LOAD" RUN 4- ll'rI'SS UETUUNI 

which mea ns Fl will automatica lly LOAD and 
RUN the next progra m from tape. 

After a nswering the Fl? prompt, the utility 
as ks for F2, F3, and so on through F8. Afte r F8, 
the utility immed iately act ivates itself and crases 
the BASIC loader from memory (you d id SA VE it, 
didn't you?) . 

The function keys are now programmed. 

1I,0000,bun<l 
CI>QP""" ICI) Xl «) 

They wi ll re main so until yo u shut 0([ the com
puter o r trigger a "warm sta rt" by pressing RU NI 
STOP-RESTORE. 

Progra mmer's Notes 
The one-touch comma nd uti lity consists of two 
machi ne language progra ms tucked away in 
d ifferent parts of the Commodore 64's memory. 
The fi rs t pa rt is in the cassette buffer, starting at 
me mory location 828 ($033C hexadecimal). This 
program asks fo r the key defin itions. Each time 
RETURN is pressed, it stores the ASCII va lues of 
the cha racte rs into high me mory. 

Aft er e nte ring F8, control jum ps to the second 
progra m, sto red in high memory at loca tion 49152 
($CaaO hex). This is a 4K block of unused memory 
in the 64. The firs t two POKEs in the firsl line of 
the BASIC loader fool BASIC into thinking that 
memory ends at 53248. To restore no rma l vectors, 
you ca n e nter POKE 56, 160:PO KE 55,0. 

The firs t machine la nguage progra m also sets 
up an interrupt. Eve ry sixtie th of a second, the 
com puter checks the second program to see if a 
function key has been pressed . If so, the key's 
defin ition is p ri n ted on the screen . If a reverse
nrrow was defined after the command, the pro
gra m fo rces a RETURN to execute the command 
al so. 

See 1/11 
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What data management program

will make your Commodore 64

do all this?

Store and retrieve.

Address lists Home expense records

Jnsurance records Bills due by datej

Car maintenance records

Appointment calendars

Christmas card lists

Investment records

iPredit card records!

and more

i$39.95i

Info-Manager
To order or for our Ireo brochure, call:

1415)459-1333
Dealer inquiries welcome

5DFT(R9M -»" m

"THERE ARE
TWO ABSOLUTELY
INDISPENSABLE

SOFTWARE TOOLS
FOR THE

COMMODORE 64™"

"PRO-LINE
HAS THEM BOTH"

POWER 64 PAL 64
on disk add* POWER

and MORE POWER
to nn your

■ASIC
programming

POWER M.....S99."

on disk the
6502 machine code

assembler uied by

the professionals

PAL M $99."
(PAL for K}2 ilio ivi.liBIc)

WTOOLBOX 64
POWER 64 and PALM $179."

fund* wlih ordir or rn*J&r t

For your nearest dealer call:

(416)273-6350
PROUNE
■milllUFTWADI

755 THE QUEENSWAY EAST. UNIT B

MISSBSAUGA. ONTARIO CANADA. L4Y 4C5

COMMODORE 64C
American Peripherals

NEW ARRIVALS

(disk or tape)

1030 LANGUAGE TRANSLATOR

English to German. S10
5E'l PIANO M S19.95

Change your 64 lo a piano.

116 TRAFFIC SIGNALS 514.95

Teach your child safety.

1240 POGO 534.96

Like Q Bert.

596 TELLING TIME $24.95

Hi-res Round clock.

1349 TYPESETTER $19.50

Hi-res printing on 1S2S.

1376 ELIZA SJ9.95

Has conversation with you,

10'6 ELECTRONIC CRADEBOOK

Teacher special iin.95

574 LOCATION OF COUNTRIES

Geography $14.95

515 CANCER S15.9S

Kids and smoking.

762 ELEMENTARY ELECTRICITY

51h-9th gr. 524.95

1264 TRAVEL ABOUT AMERICA

Series of 7 programs on

Geog. and History S1S0.

576 SOUND EFFECTS 515.95

Demo and prog. aid.

139 STRATHCLYOE BASIC

12 lesions t test. 534.95

1014 GEOMETRY SERIES

20 progs, with hl-res

Disk $300 Tope $100

138 TEST MAKER $34.95

Makes mulll-choice tests.

1016 LARCE NUMBER ADDITION

Great disDlay 524.95

137S VIC-20 EMULATOR SJ0.85

Run most VICs on 64.

1246 INTERRUPT MUSIC EDITOR

Machine code. S29.95

1017 MORTGAGE $19.95

Docs all luan calculations.

1015 ANIMAL-VEGETABLE

6yr.-10yr. S14.95

I2BS MAESTRO $34.95

All conceivable music and

sound functions in 1 program.

13B0 WATTS and AMP5 514.95

Household elec. calcs.

580 MATCHING SHAPES

1.0. Builder $14.95

ORDERING BLANK

To: American Peripherals

122 Bengor Street

Lindenhurst. NY 11757

Ship to: Name

Street

Town. Stale. 2IP

Please send your complete 64K catalog. Over 600 programs.

ITEM DESCRIPTION

(ipeciTy disk or tape)

EDUCATIONAL

Idlsk or tape)

6«4 Type Tutor $19.95

645 Assembly Language

Tutor $14.95

687 Fractional Parts $14.95

902 Estimating Fractions $11.95

695 Tutor Math $11.95

870 Square Root Tminer $10.95

699 Counting Shapes $14.95

694 Money Addition 514.95

639 Math Dice 14.95

678 Speed Read 514.95

643 Maps and Capitals 519.95

605 Sprite Editor 519.F5

904 Sound Synthesizer

Tutor 19.95

696 Diagramming

Sentences S14.95

690 More/Less $14.95

(iS8 Batting Averages $14.95

80! TicTac Math $16.95

904 Balancing Equations $14.95

905 Missing Letter 514.95

864 CradeQook $15.00

810 French 1-4 SGO.DO

811 Spanish 1-4 $80.00

807 English Invaders $16.95

809 Munchword $16.95

812 Puss in Boot S20.00

813 Word Factory SJO.00

660 Hang-Spell $14.95

90S Division Drill 14.95

908 Multlpllc. Drill $14.95

907 Addition Drill $14.95

90S Subtraction Drill $14.95

910 Simon Says 14.95

911 Adding Fractions $14.95

91! Punctuation $]U. 35

EDUCATIONAL

Series on disk

Computer Science (30 pr.) $350

H5 Biology (70 programs) $500

HS Chemistry (40 programs) $450

H5 Physics (60 programs) S475

HS SAT Drill (60 programs] S99

Elem. Social Studies (18 pr,) 3225

Elem. Science (18 programs] $125

Further French |1Z pr.) $95

Further Spanish 112 pr.) S95

Statistics (12 progranul 595

516-326-5849

PRICE

Charge to my credit card NY State Residents 7.3$J tin 5

VISA MASTER CARD COD add $2.00 $

Account » foreign orders add 52.00 %

Exp. date Shipping $..1.75...

Total Amount S.........

Signature

Commodore 64 is a trademark of Commodore Business Machines. Inc.
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What data management program 
will make your Commodore 64 

do all this? 
Store and retrieve. 

Home expense records 
'n"".,'ce records Bills due by 

Car maintenance records 
Appointment calendars 

Christmas card lists 
Investment records 

caw 

To order or lor our free brochxe, call: 
(415)459~7333 

Dc.l Jaf . 1C1I.w/CS ''"'('tOniC 

"THERE ARE 
TWO A BSOLUTELY 

INDISPENSABLE 
SOFitWARE TOOLS 

FOR THE 
OMMO'DO,.RE 64TH" 

"~R0·LlNE 
HAS THEM BOTH" 

POWER 64 
on" adds POWER 
and MORI POWER 

ta ... pur 
IASle 

P"'F'!"""lna 

PAL 64 
on disk the 

UDl machine code 
.uembler uMd by 
the professlona'. 

POWER ~ ..... S99.n PAL ..... ... $99." 
". 'fA&. f ... 10)1 ~IO ..... to. ) 

<,1J"" --
$<'*TOOLBOX 64 pow."", and 'AL64. •..• $179.u 

"'"-, .. us ""*_ .... or ........ UtM , .. ch. 

~"""' .... Ptro 

For your n.arest dealer call: 

(416) 273-6350 
PROLINE 
_'".o~ ...... 

755 THE QUHNSWAY EAST. UNIT e 
I1ISSI$SAl.ICA, ONTAIIJO CANADA. L4Y 4C~ 

COMMODORE 64:: 
Am .... ean P .... pherals 

NEW ARRI VALS 
(dl, k C>~ l ape) 

1030 LANGUAGE TRANSLATOR 
EngUah 10 Cerme" . SiD 

S" PI ANO-U $1'.95 
C"'"g. youc " to • pl_. 11' TRAFFIC SIGNAt.S SI'.'S 
Teac:h yo<Ir chi ld .. fely . 

IHO POGO sn.n 
L1k' Q-e,r l . 

S" TELLING TIME Sl_ .n 
HI - r,. Round clock. 

n l, TYPESETTER S".SO 
HI-ru prlnling on UlS. 

nn ELIZA S19.n 
Hu conver"lion .. ith you. 

10 15 ELECTRONIC GRADEBOOK 
T .. cher .peelel sn.n 

S71 LOCATION OF COUNTRIES 
Geogreph)' $1'.9S 

US CANCER S1S.9S 
Kid, end ,,,,,,king. 

761 ELEMENTARY ELECTRICITY 
Slh- !l1h gr. 52_.n 

11U TRAVEL ABOUT AMERI CA 
Series or 1 program' on 

GCIOg. and Hluory S150. 
S1I SOUND EFFECTS slS.n 0,,,,,, end prog. ald. 
ll' STRAT HCLYOE BASIC 

11 'utOn •• tul. Ut. ts 
101' GEOMETRY SER IES 
10 progl. wl l h hl - nl 
Dllk SlOO Tlpe SIOO 
nl TEST "'AKER $1'.'5 

Mlku muill -choice tutl . 
1011 LARGE NUMBER ADD ITION 

Grnl dilpll), 514.95 
1215 VIC · lO EMU LATOR SlI . 'S 

Run """1 VIC, on , •. 
11" INTERRUPT MUSI C EDITOR 

MlChln. code. sn.'s 
Ion MORTGAGE S". n 

Do .. all loan calc ullllon • • 
IOU ANIMAL -VEGE TABLE 

'yr. - IOyr. SlI.tS 
UIS MAESTRO $ll.n 

All conceivlble ",u.1e and 
fOund funClion, in \ program. 

UU WAT TS Ind AMPS sn.n 
HOUllhold elee. ule •. 

sao MAT C HING SHAPES 
I.Q. Dullder $14 . 95 

ORDERING BLANK 

TO : AmerlCln Perlpherll' 
III Blngor SIr"1 
L1ndtnhuru. NY 11151 

Ship 10 : N .... 
SlrHI 

Town . SllIe. ZIP 

EDUCATIONAL 
Idl.k o r Ilpe) 

,,' Type Tulo r $ \' . 95 
US Anemb ly LtngUlge 

Tulo r $".n 
"1 Fracllona l Parll $l t.tS 
!!Ol E111 .... tlng FrICtion. $lt n 
US Tulor Mllh sn.95 
110 SqUirt ROOl T ... ln,r $11.n 
it' Coun l lng Shipe. s I'.n 
,,. Mon,y Addition sn.n 
61' Malh Dice II. IS 
UI Speed RHd sn.9S 
U] Map. Ind Capital. SI'.n 
"S Sprite Editor '''.~s 
!IOI Sound Synlhe'iltr 

Tulor 19.9' 
it' Dllgramming 

Senllncu sn.,s 
no More / Le .. S".95 
U' BIlling Avertg .. $lt.,S 
101 TlcTK MIl l> 5\6.9S 
!lOt Blllnclng EqUillon. $".'5 
90S Mining Leller 5\ • . 9$ 
Ut Gradebook $IS.OO 
110 French 1- . $$0.00 
III Spanish 1-' 580.00 
107 English lnv~ders s".n 
lot Mu ncl>word $1i.95 
812 Pun In Bool no.oo 
III Word Faclory no.oo 
160 Hlng- Spo.:l1 S". 9$ 
90S Dlvilion Drill ".95 
906 MulUpllc. Drill sn.9S 
901 Addilion Drill 514.95 
!lOa Subtr'c l ion 0,111 $"." 
910 51""'n Says n.9S 
'I' Adding FrKtions sn 9S 
912 Puncluation SI' . ~S 

EDUCAT IONAL 

Co .. pultr Selene, 1]0 pr.) nso 
HS Biology po prognm.J SSOO 
HS Chem,Ury (_0 progrtm.) S150 
HS Physics 160 progrl • .,) SIlS 
HS SAT Dr ill (60 progrlml ) '" 
Elem. Soclll Sludi" \18 pr.) SUS 
EI,m. Science (18 progrems ) 5ns 
Furthe. French III pr . J U5 
Further Spanl.h I I I pr.l US 
51.llllIe. (11 progr.m" 59S 

PI .. " .end your co"'p,,'e UK catalog. Over '00 prog""'" . 

DESCRIPTION 
Iope<:lfy dl.k Or "pe) 

PRICE 

CNorge 10 "'Y credit card NY Siale Ruldenu 7.lS' Ilx $ ••••••••• 
.... VISA .... MASTER CARD COO .dd n.oo S .. ..... .. 
Accoun l . ................ .. foreign orders add U. OO $ ....... .. 
Exp. doole ....... ........... . Shlpplnq 5 .. 1.1$ .. . 

Total Amounl $ ••••••••• 
Slgnllurt ........................ . 
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VIC/64 Disk Defaulter
Eric Brandon, Programming Assistant

This month's "Power BASIC" — a continu
ing series of useful utilities and routines —
saves typing for people who regularly use a

disk drive instead of a cassette recorder. The

machine language routines are in the form of
easy-to-use BASIC loaders.

When Commodore designed the operating

system used in the VIC-20 and Commodore 64,

the designers assumed that most people would be

using a cassette recorder for storage instead of the

more expensive disk drive. That's why, when

you type LOAD or SAVE, the computer responds

by prompting "Press Play On Tape" or "Press

Record & Play On Tape." It defaults to the tape

recorder.

If you're using a disk drive, you have to type

the device number —,8— after each command (as

in LOAD"filename",8). This can become bother

some after a while.

"Disk Defaulter" is a short utility, written in

machine language, that modifies the computer's

operating system to recognize the disk drive as

the default device instead of the cassette recorder.

As long as the utility is activated, you no longer

have to append ,8 to the LOAD, SAVE, and

VERIFY commands.

To use Disk Defaulter, enter Program 1 for the

VIC-20 or Program 2 for the Commodore 64.

When you type RUN, this BASIC loader will

POKE the machine language into some free

memory space and activate the utility. To turn it

off (for instance, if you want to use cassette),

press RUN/STOP-RESTORE. To turn it back on,

type SYS 679.

162 COMPUTEI'i Gazette November 1983

To load machine language programs, you still

must type LOAD"filename ",8,1. Also, pressing

SHIFT-RUN/STOP will not access the disk drive

because it results in a "Missing Filename Error."

But otherwise, all LOAD, SAVE, and VERIFY

commands will refer to disk.

The only program we have found that will

interfere with Disk Defaulter is the PAL

Assembler for the Commodore 64.

Program 1: vie version

L0 1=679

20 READ A:IF A=256 THEN 1000

30 POKE I,A:I=I+1:GOTO 20

679 DATA 169,188,141,48,3,159,2

686 DATA 141,49,3,169,195

693 DATA 3,169,2,141,51,3

700 DATA 162,8,134,186,76

707 DATA 162,8,134,186,76

141,50

96

73,245

133,246,256

1000 PRINT"DISK DEFAULTER ACTIVATED

1010 PRINT"USE RUN/STOP RESTORE TO DEACTI

VATE

1020 PRINT"TYPE SYS 679 TO REACTIVATE

1030 SYS 679

Program 2: 64 version

10 1=679

20 READ A:IF A=256 THEN1000

30 POKE I,A:I=I+1:GOTO20

679 DATA 169,188,141,48,3,169,2

686 DATA 141,49,3,169,195,141,50

693 DATA 3,169,2,141,51,3,96

700 DATA 162,8,134,186,76,165,244

707 DATA 162,8,134,186,76,237,245,256

1000 PRINT"DISK DEFAULTER ACTIVATED

1010 PRINT"USE RUN/STOP RESTORE TO DEACTI

VATE

1020 PRINT"TYPE SYS 679 TO REACTIVATE

1030 SYS 679 <Bf

VIC/64 Disk Defaulter 
Eric Brandon, Programming Assistant 

This month's "Power BASIC" - a continu
ing series of useful utilities and routines -
saves typing for people who regularly use a 
disk drive instead of a casseHe recorder. The 
machine language routines are in the form of 
easy-to-use BASIC loaders. 

When Commodore designed the operating 
system used in the VIC-20 and Commodore 64, 
the designers assumed that most people would be 
using a cassette recorder for s torage instead of the 
more expensive disk drive. That's why, when 
you type LOAD or SAVE, the computer responds 
by prompting "Press Play On Tape" or "Press 
Record & Play On Tape. II It defaults to the tape 
recorder. 

If you're using a disk drive, you have to type 
the device number -,8- after each command (as 
in LOAD"filename" ,8). This can become bother
some after a while . 

" Disk Defaulter" is a short utility, written in 
machine language, that modifies the computer's 
operating system to recognize the disk drive as 
the default device instead of the cassette reco rder. 
As long as the utility is activated, you no longer 
have to append ,8 to the LOAD, SAVE, and 
VERIFY commands. 

To use Disk Defaulter, enter Program 1 fo r the 
VIC-20 or Program 2 for the Commodore 64. 
When you type RUN, this BASIC loader will 
POKE the machine language into some free 
memory space and activate the utility. To turn it 
off (for instance, if you want to use cassette), 
press RUN /STOP-RESTORE. To turn it back on, 
type SYS 679. 
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To load machine language programs, you still 
must type LOAD"fiIename ",8,1. Also, pressing 
SHIFT -RUN/STOP will not access the disk drive 
because it results in a " Miss ing Filename Error." 
But otherwise, all LOAD, SAVE, and VERIFY 
commands will refer to disk. 

The only program we have found that will 
interfere with Disk Defaulter is the PAL 
Assembler for the Commodore 64. 

Program 1: VIC Version 
10 1""679 
20 READ A:IF Az256 THEN 1000 
30 POKE r,A:I=I+1:GOTO 20 
679 DATA 169,188,141 , 48,3,169,2 
686 DATA 141,49,3,169,195,141 , 50 
693 DATA 3,169,2,141,51,3,96 
700 DATA 162,8,134,186,76,73,245 
707 DATA 162 , 8,134,186,76,133,246,256 
1000 PRINT"DISK DEFAULTER ACTIVATED 
1010 PRINT" USE RUN/ STOP RESTORE TO DEACTI 

VATE 
1020 PRINT"TYPE SYS 679 TO REACTIVATE 
1030 SYS 679 

Program 2: 64 Version 
10 1=679 
20 READ A:IF A=256 THEN1000 
36 POKE I,A:1=1+1:GOT020 
679 DATA 169,188,141,48,3,169,2 
686 DATA 141,49,3,L69,195,141 , 50 
693 DATA 3,169,2,L41,51,3.96 
700 DATA 162,8,L34,L86,76,165 , 244 
707 DATA 162.8.L34,186 , 76 ,237,245,256 
1000 PRINT"D1SK DEFAULTER ACTIVATED 
1010 PRINT"USE RUN/STOP RESTORE TO DEACTr 

VATE 
1020 PRINT"TYPE SVS 679 TO REACTIVATE 
UB0 SYS 679 • 
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EPYX

TOP 10 GAME SALE

* BUY TWO — GET ONE FREE *
SPECIAL FREE GAME

Buy Two Epyx Games From Protecto And Get A Free Game

The Thinking Man's Paradise
( Disk/Cassette)

• Award Winning Games • Fantastic Graphics

• Skill (not luck) Needed • Already in top 10 charts

COMMODORE ■ 64 / VIC-20
Buy Any Two Epyx Games From Protecto And Send The Proof Of Purchase Seals To Epyx

And Epyx Will Send You A Free Game.

JUMPMAN

If you like Donkey Kong, you'll love Jumpman. Over 'M different screens with 8 speeds and 5 skill levels

make this the fastest action game in the country. You must leap girders, climb ropes, and s'cale ladders to

reach and diffuse bombs while avoiding robots, birds, bullets, explosives, crumbling walls, vanishing

escape routes, and many other obstacles. (Truly a fantastic game!)

List $39.95 Sale $27.95

TEMPLE OF APSHAI (computer game of the year)
This is the standard by which other adventure games are judged. Full color graphics portray the temple

and all its contents ■ magic, monsters, doomed cities and damsels in distress. Do battle in real time with

over 20 monsters, expansion modules will keep your adventure alive in the future.

List $39.95 Sale $29.95

SWORD OF FARGOAL
Search for the wondrous sword in the depths of an ever changing dungeon. Make yourself invisible,

teleport to a new location, drink a healing potion or use enchanted treasures, but watch out for traps and

hideous creatures who will try to stop you. (Fantastic dungeon adventure)

List $29.95 Sale $21.95

CRUSH CRUMBLE & CHOMP (Computer game of the year nominee)
Choose one of six monsters or create your own, and use your monster to destroy one of four unsuspec

ting cities. The cities aren't totally defenseless, they call on police, national guard, and even a mad scien

tist, complete with helicopter, to save humanity from the relentless threat.

List $29.95 Sale $21.95

JUMPMAN JUNIOR
The devilish ALIENATORS are back! And they have overrun the Jupiter Command Substation. In

this cartridge format sequel to the best-selling Jumpman, players must leap through 12 all new

screens featuring electrocution traps, moving walls, hellstones, and dangers much too bizarre to

be believed. How many screens can you master? Twelve different screens, 8 speeds.

List $39.95 Sale $27.95

We have all Epyx games l L0*I OUfi CUSTOMtENTERPRIZES
BOX 550. BARRINQTON, ILLINOIS 60010
Phona 312/382.52*4 Id ord™
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EPYX 
TOP 10 GAME SALE 

BUY TWO - GET ONE FREE 
SPECIAL FREE GAME 

Buy Two Epyx Games From Protecto And Get A Free Game 

The Thinking Man's Paradise 
( Disk / Casselle ) 

• Award Winning Games • Fantastic Graphics 
• Skill (not luck) Needed • Already in top 10 charts 

COMMODORE· 64 I VIC·20 
Buy Any Two Epyx Games From Prolecto And Send The Proof Of Purchase Seals To Epyx 

And EpyJl[ Will Send You A Free Game. 

JUMPMAN 

* 

II you like Donkey Kong, you'll love Jumpman. Over:SO different screens with 8 speeds and 5 skill levels 
make this the fastest action game in the country. You must leap girders, climb ropes, and scale ladders to 
reach and diffuse bombs while avoiding robots, birds, bullets, explosives, crumbling walls, vanishing 
escape routes, and many other obstacles. (Truly a fantastic game!) 
List $39.95 Sole $27.95 

TEMPLE OF APSHAI (computer game of the year) 
This is the standard by which other adventure games are judged. Full color graphics portray the temple 

f and ali its contents - magic, monsters, doomed cities and damsels in distress. Do battle in real time with 
over 20 monsters, expansion modules will keep your adventure alive in the future. 

I , 

List $39.95 Sole $29.95 

~ .... 

Gtt}~" ... ' .. 

SWORD OF FARGOAL 
Search for the wondrous sword in the depths of an ever changing dungeon. Make yourself invisible, 
teleport to a new location, drink a healing potion or use enchanted treasures, but watch out for traps and 
hideous creatures who will try to stop you. (Fantastic dungeon adventure) 
List $29.95 Sole $21.95 

CRUSH CRUMBLE & CHOMP (Compute'r game of the year nominee) 
Choose one of six monsters or create your own, and use your monster to destroy one of four unsuspec
ting ci ties. The cities aren't totally defenseless, they call on police, national guard, and even a mad scien· 
tist, complete with helicopter, to save humanity from the relentless threat. 
List $29.95 Sale $21.95 
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JUMPMAN JUNIOR 
The devilish ALIENATORS are back! And they have overrun the Jupiter Command Substation. In 
this cartridge format sequel to the best-seiling Jumpman, players must leap through 12 all new 
screens featuring electrocution traps, moving walls, hellstones, and dangers much too bizarre to 
be believed. How many screens can you master? Twelve different screens, 8 speeds. 
List $39.95 Sale $27.95 

PROTECTO 
We have all Epyx games ENTER PRIZES "".'''''.MCuSlOw ..... 

BOX $50, 8AARINOTON, ILLINOIS 60010 
Phon. 311/382·5244 10 old., 



MACHINE LANGUAGE FOR BEGINNERS

RICHARD MANSFIELD, SENIOR EDITOR

The Assembler

People often use the words machine language and

assembly language interchangeably. However,

machine language is becoming the more common

term; it is more accurate — when you program in

this language, you're speaking directly to your

computer in its native tongue.

Unfortunately, the computer's internal

language is almost impossible for humans to

work with. These machines communicate only

with numbers, and very odd numbers at that.

They're binary, consisting of only l's and O's,

grouped together in eight-digit clusters called

bytes: 01100111,11110001, and so on. Humans

find it easier to work with words. That's where an

assembler comes in.

The Primary Tool
This month we're going to build the basic tool for

machine language (ML) programming. Type in

Program 1 and you'll have your own working

assembler. (Be careful with line 244; it's too long

to type in normally. You'll need to abbreviate

some of the BASIC words to make it all fit on one

line. Use gO for GOTO, ? for PRINT, and pO for

POKE. Remember to SHIFT the second letter of

each abbreviation.)

The assembler works like this: you type in a

wordlike, three-letter code, and the assembler

looks up the correct number (in the computer's

language) and POKEs it into RAM memory to

start forming an ML program. In a minute we'll

create a simple ML program to show you how ML

programming is done. But let's clear up a few

possible sources of confusion first.

These wordlike codes are called mnemonics,

which means they've been designed to be simple

to remember. It's easy enough to remember what

USA stands for. Likewise, you can quickly pick

up the essential ML words. There are 56 of these

commands available to you, roughly as many
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words as there are in BASIC. But, like BASIC,

there is a core group of about 20 important ones.

They are the only ones you need to use to get

almost anything accomplished. What's more, the

ML words are easy to learn and remember. For ex

ample, BRK stands for Break (like BASIC'S

STOP), JSR is Jump to SubRouline (COSUB), and

RTS is ReTum from Subroutine (RETURN). The

command which does the same thing as BASIC'S

GOTO is called JMP, for JuMP.

A Kind Of Swing
ML programming involves a kind of swing

between Command and Target. First you give a

command, then you give the specific target for

that command. Then another command, another

target. These paired-event phenomena are called

by many names and appear in many disguises in

programming as well as in real life. They're called

Operator/Operand, Instruction/Argument,

Mnemonic/Address, Analyst/Analysand, Shop

per/Apples, Thief/Victim. Notice that the first half

of the pair is the more general, the second more

specific. At a given moment, the apple is the

specific thing the shopper's involved with, but

the shopper will be buying other things during

this visit to the store. Similarly, a thief is always a

thief, but a victim is a victim only that once (we

hope). Also, the transaction which all these pairs

have in common is that the first half of the pair is

doing something to the second half. Together they

form a complete action in the sense that

Open/Envelope or Eat/Peach are paired (com

mand/target) actions.

A Robot Thanksgiving
If you think about it, you can see this do-it-to-it

rhythm throughout BASIC programming: PEEK

(8), PRINT "HELLO", SAVE "PROGRAM",

X = 15, X = X +1, GOTO 1500, etc. The reason

MACHINE LANGUAGE FOR BEGINNERS 

The Assembler 

People often use the words machille lallguage and 
assembly latlguage interchangeably. However. 
macliine language is becoming the more common 
termi it is more accurate - when you program in 
this language, you're speaking directly to your 
computer in its native tongue. 

Unfortunately, the computer's internal 
language is almost impossible fo r humans to 
work with. These machines communicate only 
with numbers, and very odd numbers at that. 
They' re binary. consis ting of only 1's and D's, 
grouped together in eight-digit dusters called 
bytes: 01100111, 11110001, and so on . Humans 
find it easier to work with words. That's where an 
assembler comes in . 

The Primary Tool 
This month we're going to build the basic tool for 
machine language (ML) programming. Type in 
Program 1 and you' ll have your own working 
assembler. (Be careful with line 244; it's too long 
to type in no rmally. You' ll need to abbreviate 
some of the BASIC words to make it all fit on one 
line. Use gO for GOTO, ? for PRINT, and pO for 
POKE . Remember to SHIFf the second letter of 
each abbreviation.) 

The assembler works like this: you type in a 
wordlike, three-letter code, and the assembler 
looks up the correct number (in the computer's 
language) and POKEs it into RAM memory to 
s tart forming an ML program. In a minute we'll 
create a simple ML program to show you how ML 
programming is done. But let 's clear up a few 
possible sources of confusion firs t . 

These wordlike codes are called mtlemollics, 
which means they've been designed to be s imple 
to remember. It's easy enough to remember what 
USA stands for. Likewise, you can quickly pick 
up the essential ML words. There are 56 of these 
commands available to you, roughly as many 
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words as there are in BASIC. But, like BASIC, 
there is a core group of about 20 important ones. 
They are the only ones you need to use to get 
almost anything accomplished. What's more, the 
ML words are easy to learn and re member. For ex
ample, BRK stands for Break (like BASIC's 
STOP), JSR is Jum p to SubRoutine (COSUB), and 
RTS is ReTurn from Subroutine (RETURN). The 
command which does the same thing as BASIC's 
GOrO is ca lled JMP, for JuMP. 

A Kind Of Swing 
ML programming involves a kind of swing 
between Command and Target. First you give a 
command, then you give the specific target for 
that command. Then another command, another 
target. These paired-event phenomena are called 
by many names and appear in many disguises in 
programming as well as in real life . They ' re called 
O perator/Operand, Instruction/Argument, 
Mnemonic/Address, Analyst/Analysand , Shop
per/ Apples, ThieflVictim. Notice that the first half 
of the pair is the more general, the second more 
specific . At a given moment, the apple is the 
specific thing the shopper's involved with, but 
the shopper will be buying other things during 
this vis it to the store . Similarly, a thief is always a 
thief, but a victim is a victim only that once (we 
hope). Also, the transaction which all these pairs 
have in common is that the first half o f the pair is 
doing sometliing to the second half. Together they 
form a complete action in the sense that 
Open/Envelope or Eat/Peach are paired (com
mand/target) actions. 

A Robot Thanksgiving 
If you think about it, you can see this do-it-to-it 
rhythm throughout BASIC programming: PEEK 
(8), PRINT " HELLO", SAVE " PROGRAM ", 
X - 15, X ... X + 1, GOTO 1500, etc. The reason 
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NEW!

Universal Input/Output

Board for VIC-20/64

16-channel fVD conver

ter & 1 -channel D/A output; 16 high-cur

rent discrete outputs.

■ University physics & electrical en

gineering labs and hospital applica

tions.

VIC-20 met MW-311V S205.0O

CBM-Mu.«iMW-311C S225.OO

MW-302: VIC-20/64

Parallel Printer Interface.

Works wilh all Centronics type parallel

matrix & letter printers and plotters—

Epson, C.ltoh, Okidata. Nee, Gemini

10. TP-I Smilh Corona, and most

others. Hardware driven; works off the

serial port. Quality construction: Steel

DIN connectors & shielded cables. Has

these switch selectable options: Device

4, 5, 6 or 7; ASCII or PET ASCII; 7-bit

or 8-bit output; upper & lower case or

upper only. Recommended by PRO

FESSIONAL SOFTWARE tor WordPro

3 Pius lor the 64, and by City Software

(or PaperClip.

MW-302 S 79.95

Micro World Electronic, Inc.

3333 S. Wadsworth Blvd. #C105,

Lakewood, CO 80227

(303) 987-9532 or 987-2671

Commotiorc

anb

Yes. the VOICE BOX™ trom
The Alien Group, the world's ONLY

singing speech synthesizer, now grants
the power of speech to the VIC 20™ and the

Commodore 64™ A commented. all-BASIC demo
program gets the VOICE BOX talking right away, and, since

it can be 'taught" to say anything, the VOICE BOX has an unlimited
vocabulary' The voice speaks with natural speech inflection controlled either from the pro-
qram or trom llie precise, built-in Pitch control. Wo other speech synthesizer has this feature!
wlnt to add speech to a new or existing BASIC program! The VOICE BOX has FOUR ways

to do it on VIC 20s of any memory size and on any Commodore 64: entirely from BAblu
or usinq one of the three machine language programs readily added to other programs r
Enghsh text-to-speech, the same with the lip-synch Alien face added or use of the 64 basic
phonemes as input. A challenging spelling quiz that accepts new words {expanded memory
required with VIC 20) is provided on the cassette supplied. .
The VOICE BOX plugs directly into the computers user port, comes with built-in speaker.

Volume and Pitch controls and lots of instructions from The Alien Group, the peoole who got

Available at leading computer stores everywhere, or order direct by sending S95.00 to: The
Alien Group 27 W 23rd St.. NY, NY 10010 Specify whether for VIC 20. Commodore 64
cassette or Commodore 6J disk Programs lor a high-res talking human face and a
comprehensive music and singing system available on separate cassette tor sa.w
(expanded RAM necessary when used on VIC 20). Extra mam cassette for either computer

available (or S19.00
Ufc 20 ma Conine H »t I'JGimjr.s OT CommoDo-e EWCma IMS VOICE BO* B I IraCsna'k Dl TM *!>■« Glow

TRAIN DISPATCHER

Game for Commodore 64ia and VIC 20'" (Requires 1GK memory)

REALISTIC SIMULATION OF A COMPUTER CONTROLLED CTC OFFICE.

HOW QUICKLY AND EFFICIENTLY CAN YOU MANEUVER TRAINS OVER A 20 STATION, 150 Milt TERRITORY'

BUILD VOUR OWN SKILLS FROM "CUB DISPATCHER" TO -TRAINMASTER".

FEATURES

24 DISPLAYS including Train Sheets, Block Poinuls, Territory Overview, 20 Inter lock in as.

FULL CONTROL Ihrow Witches, clear and cancel signals route and maneuver up to 12 (rains movirlj in holh

directions.

REAL TIME All displays continuously updated, including train locations. Switch positions, signals, block

permits, and crew time.

PERFORMANCE Updated and displayed continuously Irom cumulative speed ol all trains

VERSATILE Plays at 5 levels. Iron) leisurely "Visitor" and "Cub Dispatcher11 levels to Iranlic
"Trainmaster"

AUTHENTIC Created by designers ol CTC Systems lor operating radfoads

TRAIN DISPATCHER was created a an action gone, but it also provides a dramatic and realistic picture ot

trueto-hte railroad opeialions

As you develop and apply your own strategies for quickly and smoothly moving trains over the territory, you

mil increase your appreciation lor actual railroad operations

Commodoie 64 and VIC 20 are registered Trademarks ol Commodore Business Machines. Inc

PURVIS SYSTEMS INCORPORATED
470 Streets Run Road Pittsburgh. PA 15236

Enclosed is %2i 35 lor Tram Dispatcher * S2.50 (or postage and
Handling. NY, Rl, PA, WA. VA. and CA residents add state sales tai.

GhlrgB To1 □ NbslBiCard Card #

□ VISA Eip Dale

CHECK ONE CHECK ONE

D VIC 20DGfl □ IAPE □ DISC

Signature

. State. Zip
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NEWI 
UalvonallopatlOutpat 
Board for V1C·20/64 

16-channel AID conver
ter & I -channel OIA output: 16 hIgh-cur
rent discrete outputs. 
• University physics & electrical en
gineering labs end hospital applica
tions. 

VlC· 20 u .. MW·3 11V • , ... $205.00 
CBM.IM ..... MW-3UC .... $225.00 

MW·302: V1C·20/64 
Parallel Printer Interface. 

Works with all centronics type parallel 
matrix & loner prinlers and plotters
Epson, C,Uch, Okldata, Nee, Gemini 
to, TP-I Smith Corona. and most 
olhers. Hardware drlvon: works ot! the 
serial port Quality construction: Steel 
DIN connectors & shleldod cables. Has 
these switch selectable opt ions: Device 
4. 5, 6 or 7; ASCII or PET ASCII : , ·bit 
or a-bit output: upper & lower case or 
upper only. Recommended by PRO· 
FESSIONAL SOFTWARE lor WordPro 
3 Plus lor the 64, and by City Software 
IOf PaperClip. 

MW·102 ................ 5 19.95 

Dealer 
inquitie$ iny ited. 

Micro World Electronbr., Inc. 
3333 S. WadswOI1h Blvd. #C 105, 
Lakewood, CO 80227 
(303) 987-9532 or 987-2671 
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Yes. the VOICE BOX ™ Irom 
Tfte Allen Group. the world's ONLY 

singing speech synthesizer, now granlS 
the po'Mlr 01 speech to the VIC 201M andlhe 

Commodore 64™ A commented. all· BASIC demo 
program gets the VOICE BOX talking right away, and, since 

it can be "taught" to say an~ing. the VOICE BOX has an unlimited 
vocabulary! The voice speakS with natural speech mflection controlled either from the pro· 
gram or from tfle precise, built·ln Pitch control. No other speech synthesizer has this featurel 

wanl to add speech to a new or existing BASIC program! The VOICE BOX has fOUR ways 
to do it on VIC 20's ot any memory size and on any Commodore 64: entirety from BASIC , 
or using one of Ihe Ihree machine language programs readily added to ottier programs
English texl.lo.speech. lhe same with the 'ip.~ch "A1ien" lace added. or use of the 64 basic 
phonemes as I~ul. A chaltenging spelling quIZ that acceplS new words (expanded memory 
required with VIC 20) is provided on the cassette supplied. 

The VOICE OOX plugs directly inlo the computers user port. comes with built·in speaker. 
Volume and Pith cnntrols and loIS of instructions from The Al ien Group. the people whO got 
Atar!' and Ap~e' to speakl 

Available at leadrng cnmputer stores everywhere, or order direct by sending 595,00 to: TI\e 
Alien GlOup, 'll W. 23rd SI .. NY. NY 10010 Specify whether lor VIC 20, Commodore 64 
cassette or Ccrnmodore 64 disk. Programs lor a high·res talking human face and a 
comprehensivt! music and singino system ava~able on separate cassette lor 525.00 
(expanded RAM necessary when used on VIC 20). Extra mail cassene lor either compuler 
available lor 519.00, 
Yt20...r~t61 wr_~uIllC/:r!'lTo:lClt.[1t<'DtIoCSlll VOQ SIDI"J ~~..,~ orT ... AIitfI C.1lo;I 

TRAIN DISPATCHER 
Game for Commodore 64'M and VI C 20'M (Requires 16K memory ) 

REALISTIC SIMULATION or A CO MP UIER C\lN TI!OUEO CIC OHiCE. 
HOW QUICKLY ANO EffICIENTLY CAN YOU MAN(UV ER TRAINS OVER A 20 STATION, 150 MI LE IERRIIORy? 
BUILD YOUR OWN SKillS FROM "CUB OISPAICHER" TO "TRAI NMA STER". 
FEATURES 

24 DISPlAYS InthldlnB Ira," $I1eetl, Blot ;' Pelmlts. terntory Over .. ew, 20 Interl(dlnilS 
fUll CONTROL ThlOw IWltches, clell and untel S-iOlls, roule aod maneulln up to 12 tr ~rns mo ," ow on IXIth 

d,rtc tron$. 
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f., _ .. _,:": ,"""",,:::,!,r:t 64 Ind VIC 20 lr,dtlNlU 01 CommOdOl't BuSiness MKhlllH. Inc -----------------------PURVIS SYSTEMS INCORPORATED 
470 gleetl Run RDad PirubuIllh. PA 1S236 
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Orll~t 10 0 Mi UtlCl rd Cml _________ _ 

o VISA up Ilite ________ _ 

CHECM ONE 
D VIC 20 ~ D OISC 

Str ee l ________________ _ 
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we're stressing this distinction, this rhythmic

swing between actor and acted-upon, is because

an ML program is constructed in precisely this

way — you make a list of tiny, elementary actions

for the computer to later carry out. It's like a robot

Thanksgiving dinner: spear/turkey, raise/arm,

insert/food, chew/morsel, lower/arm, spear ....

But list enough of these mini-instructions and you

can do amazing things.

One result of all this is that an ML program

doesn't look like a BASIC program. BASIC tends

to spread these pairs out along a line:

100 Y = 3: X = X +1: POKE 63222,Y: Y = PEEK

(1200)

ML lists each tiny action-pair on its own line:

100 LDY #3

110 INX

120 STY 63222

130 LDY 1200

These two programs are doing exactly the

same thing, but in different ways. STY and LDY

mean STore Y and LoaD Y (it's like a variable in

BASIC). INX means INcrement X (raise it by one).

The # sign means to think of the number as liter

ally the number three, not address three. Without

the #, the computer assumes you mean a memory

location.

Take a look at the mnemonics here. They're

all three-letter words. They are always the first

thing on each line. And they usually have their

target right next to them (the INX doesn't because

the mnemonic itself already contains the specific

information required). The other half of the pair,

those numbers, are called addressing modes in ML.

In general, that's because numbers are usually be

ing sent to and from addresses in the computer's

memory while an ML program is running. That,

plus simple arithmetic, is the essence of what a

computer does to accomplish any given task.

We'll get to the addressing modes (there arc

about ten) in a future column, but you can already

recognize two of them: line 100's mode is called

immediate addressing (the number is immediately

after the instruction, not in some memory loca

tion elsewhere in the computer) and line 110's

mode is called implied addressing (because the

instruction contains its own target).

Putting The Assembler To

Work'
Enough theory, let's do something. Let's assem

ble a small program. If you've typed in Program

1, the first thing to do is to change line 10 so that

the assembler will accept ordinary decimal

numbers. It's designed to work with either

decimal or hexadecimal, but we've not yet touch

ed on hex so we'll stick with the familiar. Change

the line to:

166 COMPUTEI'sGaiette November 1983

10H = 0

Then RUN the assembler and type in 830

when it asks you where you want to put the ML

program. That's a safe place until you next load in

a program from cassette. ML can be put into a

variety of places in RAM. BASIC, of course, has a

computer-determined starting location in

memory, but you specify the start of an ML pro

gram. Now you'll see that address printed on

screen. The addresses where the instructions are

being stored will function as the "line numbers"

for your reference when programming. Unlike

BASIC, you can't go back up and change a line. If

you make a mistake, start over. (There are easier

ways to fix errors, but that, too, is for a future

column.)

Now type LDY #0, hit RETURN, and you've

written a line of ML which will put a zero into the

Y register. (You'll see the numbers forming the

ML version of your program appear to the right of

the mnemonic/address you've typed.) Then the

assembler will furnish you with the next available

"line number" address in RAM, 832. The

mnemonic/address pair LDY #0 uses up two

bytes.

You are ready to type in your next pair: LDA

#66. Hit RETURN on this line and you've put the

code for the letter B into the A register. Then type

in the rest of our ML program, one pair per line:

JSR 65490

DEY

BNE 834

RTS

That's it. To let the assembler know that

you're through with your program, type END in

stead of a normal mnemonic and it will tell you

the start and end addresses of your ML program.

Then, having done its job, the assembler quits.

The mnemonics and addresses were all POKEd

into their proper places after being translated into

the machine's language. To see what happens

when this RUNs, you can type SYS 830 and see

the effect of the small ML loop we wrote. You'll

get 256 B's on screen in record time. Not

something you've been anxious to do? More

useful things are on their way.

In the coming months we'll go into detail

abo.ut these mnemonics and instructions. We'll

also make some modifications to the assembler

itself. It's written in BASIC, after all, and there

are some valuable things to learn about ML by

simply adding to the functions of the assembler

program. You'll likely find yourself using the

assembler frequently as you get a better feel for

ML programming.

Ifyou have any questions or suggestions, write to

me do COMPUTEI's Gazette.

See program listing on page 200. Qf

we' re stressing this distinction, Ihis rhythmic 
swing between actor and acted-upon, is because 
an ML program is constructed in precisely this 
way - you make a list of tiny, elementa ry actions 
fo r the computer to later carry out. It 's like a robot 
Thanksgiving dinner: spear/turkey, raise/arm, 
insertlfood, chew/morsel, lower/arm, spear , . . . 
But list enough of these mini-instructions and you 
can do amazing things. 

O ne result of aU this is that an ML program 
doesn' t look like a BASIC program. BASIC tends 
to spread these pairs out along a li ne: 

100 Y", 3: X", X+ 1: PO KE 63222,Y: Y= PEEK 
(1200) 

ML lists each tiny action-pair on its own line: 
100 LOY 63 
110INX 
120 STY 63222 
130 LOY 1200 

These two programs are doing exactly the 
same thing, but in diffe rent ways. STY and LOY 
mean STore Y and LoaD Y (it's like a variable in 
BASIC). INX means INcrement X (raise it by one). 
The # sign means to think of the number as liter
ally the number three, not address th ree. Wi thout 
the H, the computer assumes you mean a memory 
location . 

Take a look at the-mnemonics here. They're 
all three-letter words. They are always the first 
thing on each line. And they usually have their 
target right next to them (the INX doesn' t because 
the mnemonic itself already contains the specific 
information required). The other half of the pair, 
those numbers, are called addressillg modes in ML. 
In general, that's because numbers are usually be
ing sent to and from addresses in the computer's 
memory while an ML progra m is running. That, 
plus simple arithmetic, is the essence of what a 
computer does to accomplish any given task. 

We' ll get to the addressing modes (there arc 
about tcn) in a future column, but you can al ready 
recognize two of them: line 100's mode is called 
immediate addressillg (the number is immediately 
after the instruction, not in some memory loca
tion elsewhere in the computer) and line 110's 
mode is called implied fl ddressillg (because the 
instruction contains its own target). 

PuHing The Assembler To 
Work 
Enough theory, let's do something. Let's assem
ble a small program. If you've typed in Program 
1, the fi rst thing to do is to change line 10 so that 
the assembler will accept ordina ry decimal 
nu'mbers. It's designed to work with either 
decimal or hexadecimal, but we've not yet touch
ed on hex so we' ll s tick with the familiar . Change 
the line to: 
166 COMPUTEr. Gaze" e November 1983 

10H ", 0 

Then RUN the assembler and type in 830 
when it asks you where you want to put the ML 
program. That's a safe place until you next load in 
a progra m from cassette. ML can be put into a 
va riety of places in RAM. BASIC, of course, has a 
computer· determined starting loca tion in 
memory, but you specify the start of an ML pro
gram. Now you 'll see that add ress printed on 
screen. The addresses where the instructions are 
being stored will function as the " line numbers" 
for your reference when programming. Unlike 
BASIC, you can 't go back up and change a line. If 
you make a mistake, start over. (There are easier 
ways to fix errors, bu t that, too, is fo r a fu ture 
column.) 

Now type LOY #0, hit RETURN, and you've 
written a line of ML which will put a zero into the 
Y register. (You' ll see the numbers forming the 
ML version of your program appear to the right of 
the mnemonicladdress you've typed.) Then the 
assembler will furnish you with the next available 
" line number" address in RAM, 832. The 
mnemonicladdress pair LOY HO uses up two 
bytes. 

Yo u are ready to type in your next pair: LOA 
#66. Hit RETURN on this line and you 've put the 
code fo r the letter B into the A register. Then type 
in the rest of our ML progra m, one pair per line: 

jS R 65490 
DEY 
ON E 834 
RTS 

That's it. To let the assembler know that 
you're through with your program, type END in
stead of a normal mnemonic and it will tell you 
the start and end addresses of your ML progra m. 
Then, hav ing done it s job, the assembler quits . 
The mnemonics and addresses were all POKEd 
into their proper places after being translated into 
the machine's language. To see what happens 
when Ih is RUNs, you can type SYS 830 and see 
the effect of the small ML loop we wrote. You' ll 
ge t 256 B's on screen in record time. Not 
something you 've been anxious to do? More 
useful things are on the ir way. 

In the coming months we' ll go into detai l 
abo.ut these mnemonics and instructions . We' ll 
also make some modifica tions to the assembler 
itse lf. It 's written in BASIC, after all, and there 
are some va luable th ings to learn about ML by 
simply add ing to the functions of the assembler 
program. You 'll likely fi nd yourself using the 
assembler frequently as you get a better feel for 
ML programming . 

If youl1t7ve (Illy qllcsliOJlS or slIggesliolls, IIIrile /0 

lIIe do COMPUTE!'s GII::dlt·. 

See program /ist i llg ol/ page 200. a 
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COMMODORE
r

Kyan's powerful, inexpensive

software forpowerful,

inexpensive PC's.
I! makes the most oi your VIC-20 or Commodore 64

Spreadsheet. Among the mosl advanced Whot II"

analyses for business or personal financial management:

projections, budgets, estimates, etc.

□ Tabloid 20" S32.50
Advanced spreadsheet cartridge for VIC-20. Includes manual.

Store data and models on cassette and print on VIC Of inter.

Supports add-on memory for very large models. No add-on

memory or disk drive required. 254 rows by 63 columns.

D Tabloid64" $39.90
Super spreadsheet on diskette for Commodore 64. Includes

manual. Disk drive required, VIC printer recommended.

Pascal. Write programs in the modem structured lan

guage that beats BASIC.

O Pascal 20 532.50
Cartridge for VIC-20 Includes editor and manual. Add-on

memory, cassette, and VIC printer supported, but not required.

□ Pascal 64 $39.90
Diskette for Commodore 64. Includes editor and manual.

Disk drive required, VIC printer recommended.

Total amount enclosed S
MYS residents add 7% sales ln< Doaior inquiries woIcomo.

NAME

ADDRESS

CITY STATE

Mailcoupon wilh chock or

money order to1

KYAN SOFTWARE, Bo< 1157,

Lalham. NY 12110 1518)371-5181

ZIP

Kyan

Software

SUPERCHARGE YOUR

WITH COMPUSCOPE'S

* COPY CARTRIDGES
Includes mslruciion manual

System soflwaro

*ADDUPTO35K

* PAUSE SWITCH
Freoras program

-8 SWITCH SELECTABLE SLOTS

Run single or multifile VIC-20 program cah ridge 3:

add memory: run utility program — .ill ;il Ihe

same time

*SYSTEM RESET BUTTON
Provides "non-doslTucliva" sysTom rcsiari

♦ FULL BUFFERING
Assures accurats dal'H transmission

# REPLACEABLE FUSE

Wilh safaty cap

♦ WRITE PROTECTION
Provldas easy cartridge emulation

'VIC'20 la a rotjislorod trariumark of Commodore Businu&s Machines. Inc

THE

Designed (or reliable

operation using an 80

column converter and word processor

software.

FEATURES:

• Four Eipansion Slots ■ 3 vertical:, 1 horrronlal.

• Pause Switch

#Fully Bultarctf Address and Dala Lines

• =ower Switching on 3 Vortical Slols

#One Horizontal Slol - for Largo Expansion Cards

• ■.,■.!■■■- P> -.->'. Butlon

#Fuse Protected

• AHows Uso of DMA Conirgllors

*W1II Support Parallel Oisk Drivo

• Write Protection

*Gold Connee lo rs

*Enlernal Po^ar Jack (rjo^ar adapler optional)

MasterCard, Visa, Money Order, Bank Check

O Add $2.50 shipping and handling, COD {add $2.00). All orders shipped within 24 hours.

TO ORDER CALL TOLL FREE (800) 821-9211
Within Oregon (503) 842-4431

COMPUSCOPE, 6400 Signal Rd., Tillamook, OR 97141
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Kyan's powerful, inexpensive 
software for powerful, 
inexpensive PC's. 
11 makes the most 01 your VIC-20 or Commodore 64. 

Sprwad. " eef. Among the most advanced "Whet It' " 
analyses for business or personal financial managoment: 
projections, budgets, estimates, etc. 
o Tabloid 20Tlo 

•• • • • ••••••••••••••••• • 532.50 
Advanced SPloadsheel cartridge for VIC-ro. Includos manual. 
Sioredala and models on casselle and print on VIC printer. 
SuppOrts add-on memory lor very large models. No add-on 
memory ordisk driva required. 254 rows by 63 columns. 
o Tablofd64'". .... . ... . . .. .. . 539.90 
Super sproadsheel on diskello lor Commodore 54. Includes 
manual. Disk drive fe<lu lreo . VIC printer recommended. 

PlI5ca/. Wri te programs in the modern structurad lan
guage that beats BASIC . 
D Pasca/2D . . . . . . . . .... . .... $32.50 
Cartridge forVIG-20. Includes editor and manual. Add-on 
memory. cassette. and VIC printer suppOrted. but not required. 
o Pasca/64 . ......................... .. S39.90 
Diskette for Commodore 64. Includes oditor and manual . 
Disk drive required. VIC printer recommondod. 

Total amount enclosod . ..••...••• •• .••.. . SC---
NYS residonts add r"sales ta. . Ooalo, Il\Qul.~wa~me. 
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ADDRESS 

STATE '" Mail coupOn wil~ Choc k or 
money o.der 10: 
KYAN SOFlWARE. Boo m i7. 
Lalham. NY 12110 (518) 371-5181 

#Cyan 
Software _____________ ...J 

SUPERCHARGE YOUR WO~<;;l~®· 
WITH COMPUSCOPE'S 
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.. ADD UP TO 35K 

.. PAUSE SWITCH 
Fre .. u P'OOrim 

-8 SWITCH SELECTABLE SLOTS 
Run .Ingle o. mul1lpl .. VIC·20 progr.m cartridGes: 
""d memo,.,: Iun utility plOOlam - all al lhe 
umaUme 

.. SYSTEM RESET BUTTON 
Prooldes "non<lUlruCUve" I ylle m 'e' lart 

.. FULL BUFFERING 
Assuru acc urate dat. tranl mlnlan 

.. REPLACEABLE FUSE 
Wllh •• Iety C'P 

.. WRITE PROTECTION 
Proold<j, auy cartridge cmulllion 

..... : 

~m®~~ 
Designed for reliable ~ r;;J le"I 'l) 0 
operation using an 80 U 'r:.I 
column converter and word processor 
soflware. 

FEATURES: 
. Four E.pansion Slots· 3 v.rtICII . 1 horllonll1 
• Pau ,", SwitCh 
* Fully Bullerad Addr ... , and Oa18 Unu 
• Power Sw;tcnlng on 3 VerUc.1 Slo ts 
* One Horizonta l 5101 . 10' l argo E.p.nsl0n Ca rds 

• Sy".m A ..... I BUilon 
* FUll PrO!O!<: ted 
* Allow. U~e 01 OMA Cont rOller. 
• Will Support Pare ll.1 Ol" ~ Olloe 
• Write Protectron 
. Gold Connectors 

• E.lernal Power Jac~ lpower adap lor OPl lonli1 

MasterCard, Visa, Money Order, Bank Check 

o Add $2.50 shipping and handling, COD (add $2.00). All orders shipped within 24 hours . . 
TO ORDER CALL TOLL FREE (800) 821-9211 

Within Oregon (503) 842-4431 

COMPUSCOPE, 6400 Signal Rd., Tillamook, OR 97141 



CHARLES BRANNON
PROGRAM EDITOR

HORIZONS: 64

Last month, I promised we'd look at some of the

latest hardware and software for the Commodore

64. This isn't meant as a review, but it will give

you a first look at these products in less time

than it takes to do a full-scale evaluation. You'll

generally see tho in-depth review in a later

issue of either COMPUTEI'B Gazette or COMPUTE!

Magazine.

Neutral Zone. This is a nicely done multicolor

space game which finely scrolls left and right.

There are some attempts at 3-D sprite animation,

and the sound effects are OK. The game is written

entirely in machine language, so joystick

response is quick. Graphically, the game is quite

beautiful, with multicolored space scenes, cruis

ing starships, and a gigantic mothership.

One interesting feature is that Neutral Zone re

quires a "dongle" that plugs into joystick port

one. Although you can copy the tape or disk, it

will not run on a machine without the dongle.

This is a good way to address the problem of soft

ware piracy. It lets you make backup copies, but

protects the manufacturer from unethical copy

ing. Let me know what you think of this, and

other, approaches to software piracy. ($34.95

tape/disk, Access Software, 925 East 900 South,

Salt Lake City, UT 84105.)

Screen Graphics 64. Tired of all those PEEKs

and POKEs? Screen Graphics 64 adds 24 com

mands to BASIC to make graphics programming

a good bit easier. Most of the commands are obvi

ous: HIRES, MULTI, TIC, DOT, DRAW, BOX,

CIRCLE, CHAR, BLOCK, MODE, FILL, PIXEL.

These control the high-resolution screen and

draw axes, dots, lines, rectangles, circles, and

solid rectangles; fill any shape, change dot modes

(enabling you to reverse screen areas); add any

text from any set to the screen; and return the dot

stored at pixel position X,Y.

The coordinate drawing system is based with

0,0 at the lower-left corner of the screen — great

for mathematicians, but it will make converting

Apple and Atari programs a little more difficult.

There are also some commands to make sprite

programming much easier. You can imbed sprite
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shapes in your programs, copy them, animate

them, and remove sprites. Even multicolor sprites

are easy to use.

There are many products on the market that

add graphics commands to BASIC. Based on a

similar VIC-20 product, GRAPH-VICs, this one is

well implemented and easy to learn. ($24.95

tape/$27.95 disk, Abacus Software, P.O. Box

7211, Grand Rapids, MI 49510.)

Crossfire. This Apple translation by Sierra On-

Line plays very well on the 64. The game is ap

parently done with high-resolution graphics.

Even though most of the sprites go unused, the

motion is smooth and fast. The sound and multi

part music is especially well done. This game is

so fast that if you aren't really sharp, your

average game can be measured in seconds. The

background music is almost hypnotic, but some

may find it grating after a few hours of play.

In Crossfire, you move through the streets of a

city, shooting aliens moving in all the horizontal

and vertical corridors. The screen is filled with

shooting, and it's hard not to blunder into an

alien. The shapes of the creatures grow more

complex as you play, and the difficulty sky

rockets. Challenging and addicting. It's available

at your local dealer for about $29.95 retail/disk

(Sierra On-Line sells wholesale only).

The Zork Trilogy. If you can't enter sentences

like this on your favorite word-based adventure

game, it's time for Zork: "Open the brown bag,

remove the bottle of water, open it and drink the

water."

Zork puts the power of mainframe-based text

adventures on your 64. It uses some of the most

sophisticated techniques known. For example, to

compact the verbose descriptions, words are

stored using only five bits. This requires a special

shift code to bank select different five-bit

character sets, but it makes for very detailed

prose. You control a "mind clone" through an

underground kingdom on your way to fame and

fortune. You battle trolls, cross gorges, find

jewels, and solve puzzles. And watch out for the

Grue!

Last month , I promised we'd look at some of the 
latest hardware and software for the Commodore 
64. This isn't meant as a review, but it will give 
you i1 firs t look nt these products in less time 
than it takes to do a full-sca le eva luation. You' ll 
generally see the in-depth rev iew in a later 
issu e o f either COM I'UTE1's Gazette or COMPUTE! 
Magazine. 

Neutral Zone. This is a nicely done multicolor 
space game which finely scrolls left and right. 
The re are some attempts at 3-D sprite animation, 
and the sound effects are OK. The game is written 
entirely in machine language, so joystick 
response is quick. Graphically, the game is quite 
beautiful, with multicolored space scenes, cruis
ing starships, and a gigantic mothership. 

One interesting feature is that Neutral Zone re
quires a " dongle" that plugs into joystick port 
one. Although you can copy the tape or disk, it 
will not run on a machine without the dongle. 
This is a good way to address the problem of soft
ware piracy. It lets you make backup copies, but 
protects the manufacturer from unethical copy
ing. Let me know what you think of this, and 
other, approaches to software piracy. ($34.95 
tapefdisk, Access Software, 925 East 900 South, 
Salt Lake City, UT 84105.) 

Screen Graphics 64. Tired of all those PEEKs 
and POKEs? Screen Graphics 64 adds.24 com
mands to BASIC to make graphics programming 
a good bit easier. Most of the commands are obvi
ous: HIRES, MULTI, TIC, DOT, DRAW, BOX, 
CmCLE, CHAR, BLOCK, MODE, FILL, PIXEL. 
These c~mtrol the high-resolution screen and 
draw axes, dots, lines, rectangles, circles, and 
solid rectangles; fill any shape, change dot modes 
(enabling you to reverse screen areas); add any 
text from any set to the screen; and return the dot 
s tored at pixel position X, Y. 

The coordinate drawing system is based with 
0,0 at the lower-left corner of the screen - great 
for mathematicians, but it will make converting 
Apple and Atari programs a little more difficult. 

There are also some commands to make sprite 
programming much easier. You can imbed sprite 
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shapes in your programs, copy them, animate 
them, and remove sprites. Even multicolor sprites 
are easy to use. 

There are many products on the market that 
add graphics commands to BASIC. Based on a 
similar VIC-20 product, GRAPH-VICs, this one is 
well implemented and easy to learn. ($24.95 
tape/$27 .95 disk, Abacus Software, P.O. Box 
7211, Grand Rapids, MI49510.) 

Crossfire. This Apple translation by Sierra On
Line plays ve ry well on the 64. The game is ap
parently done wi th high-resolution graphics. 
Even though most of the sprites go unused, the 
motion is smooth and fas t. The sound and multi
part music is especially well done. This game is 
so fast that if you aren't really sharp, your 
average game can be measured in seconds. The 
background music is almost hypnotic, but some 
may find it grating after a few hours of play. 

In Crossfire, you move through the streets of a 
city, shooting aliens moving in all the horizontal 
and vertical corridors. The screen is filled with 
shooting, and it's hard not to blunder into an 
alien. The shapes of the creatures grow more 
complex as you play, and the difficulty sky
rockets. Challenging and addicting. It's available 
at your local dealer (or about $29.95 retailfdisk 
(Sierra On-Line sells wholesale only). 

The Zork Trilogy. If you can't enter sentences 
like this on your favorite word-based adventure 
game, it's time for Zork: "Open the brown bag. 
remove the bottle of wa ter, open it and drink the 
water. " 

Zork puts the power of mainframe-based text 
adventures on your 64. It uses some of the most 
sophisticated techniques known. For example, to 
compact the verbose descriptions, words are 
stored using only five bits . This requires a special 
shift code to bank select different five-bit 
character sets, bu t it makes fo r very detailed 
prose. You control a " mind clone" through an 
underground kingdom on your way to fame and 
fortune. You battle trolls, cross gorges, find 
jewels, and solve puzzles. And watch out for the 
Grue! 
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Prices the Competition Cant Touch

Commodore
64

Avalon HIM Game Company
180/01 III Nuclear Bomber (Q til

180-70! Midway Campaign (Cl $12

I BO- 703 Norlh AI Ian lie

Convoy Raider |CI J'2
180-704 Nukewar(C) $12

iaO-70SPIanelMiners(C| . . . SIS

180-712 Compute! Stocks A BondstC) 115

1B0-719 Andromeda Conqueal |C| SW

181 721 Computer

Foolball Slraieoy (C) . . .J12

lB1732Tolongard(C) .116

Broderbund
David's Mrdmgnt Magic

Chopliller [CT|

Serpenline(CT)

SeaFo'lCI) ..

Oatamosi

Raunoacoul

Bilestaail

Mating Jonp

H6E 400 Flotro Ball (Cll).

HEE-401 Hesmon (Crl)

HEE tOl TurlleGraphics II (Crl)

HEE«<H03«riter&t(Crtl

HEE-412Gndrunncr(Crtl

Inlocom
83E-001ZorMD|

ME-002 Zork II (□)

83E-OO3 Deadline (D)

53E-004 Starcross (D)

63E-005Zorklll(D}

Sierra On-Line

Jaw

Strlus Software
70E-036 Blade ol 8 lack poo le iDj

70E03' TypeAttack|Crl)

70E 043 fiPDlon (O)

70E-O46CiilicalMass(D|

7OE4JJ Snake BylE(Crl)

70E«5S0rderCiIy|Crt)

70E 447 Squish em iCrll

7OE148 Fin.il Orbit (CflJ

Spinnaker
SKE-001 Snoops'Troopi 11 |D|

SKE-OO4 Pacemaker ID)

SKE-006 Klndercomp (D)

5KE008Hoy Dllldle Diddle (D)..

SKEW9 In Searcfi ol Ihe Mosl

Amazing Thing .

fraction Fewer (CT)

Alphabel Zoq(CT)

Delta Drawing (CT)

Snyapse Software
SSEOI1 Fl Apocalypse(O)

SSEOIBDrrjlbs(D)

SSE-Ot 9 Survivor (0)

SSE-C20 Pn groan's Curse ID)

SSE-311FI Apocalypse I Cl

SS£-316Drelbs(C)

SSE-319Survlvo'(C}

SSE-320 Pna roan's Cursn (C|

United Microwave
Industries

92E-302 flonalsssnco (C)

92E-331MoloiM»nn|C)

S27

U7

S45

135

S 27

. % 34

S 27

$ 27

123

S20

ill

121

$21

127

J23

127

123

S23

130

I 23

J 20

i 20

Commodore 64 $219

VIC 20 $ 99

1525 Printer $229

1530 Datasette $ 64

1541 DiskDrive $249

1600 Modem $ 89

1701 Commodore Monitor $289

VIC 1311 Joystick $ 8

VIC 1312 GamePaddles $ 16

Vic 20
Avalon Hill

UukeWar Si*

Automated Simulations
Rescueal HigelfCI t20

Ricocnei (Cl *1S
Uonstpr Mbju (CT) *27
Sworo1 ol Fargoal S27

Broderbund
Mariian Raider *15

VIC 1210 3K Memory Ennjnder -- «4

VIC mOBK Memory EipanUer . . 152

VIC 1111 16K Memoiy Eipander . SB9

VIC 1011 US 232 Terminal Interlace U3

VIC1211 SupurE.rJsndoi 159

VIC 1213 Vicmon Machine

Language Monitor

VT IMA Reciealion Pack

VT 107A Home Calculaiion Pack

VIC 1600 Vicmodem ....

VW Prootammor's Reference Gu

Educational
$23

.$34

. Ml

J27

Book8 Music
Kids and me Vic S 18 VicMusioComposor(CT).

ProgrammecsRe(erenceGi,i8e(Vlc| S 14 HESEynlhesound(CT) ..
Programmer's Reference Guide{&4) S IS

S4B

169

Ide . 114

-I 42

.% 49

120

120

EPYX/Automated Simulations

146 036 Jump Man (D) ill

Human Engineered

Software (HES)
HEE-3O7 65O2 Prolessronal

Language Arts

Super Hangman |CI

SimonfHess Id

Concentialion(C|

Homo Babyaltlmfl . .

Math

Reading and Language Arts

..I 12

I 26

Fino.gr Spelling (D,C)

My Spelling Easel (Ages 3-10)

Programming Techniques

SKy Main(C)

SpflCO Division

Bmno Speed Math (CT)

Number CruncniCT)

Number Chaser .

Number Gulpor

14

13

13

23 Intro 10 Basic Prog.
Inlrolo Basic Prog. II ...

Programmer's Aid Carl

Turlle Graphic SIM ess (CT)

1! GortecV S Ihe Microchip

.1 22

Commodore Software

Avenger t 23

Superslor t 22

Super Alien . .J 23

JupKer Lander S 23

Draw Poker I 23

Midnight Dnue I 23

Radar Hal Race S 23

Raid on ForlKno* . J 23

Saigon II Chess S 29

Cosmic Cruncher . S 23

Gorl I 29

Omega Race .1 29

SeaWolf I 33

y

Shark Trap SI 5

Sky Blaier |CT| tZT

Sea Foil ICT) ....SIT

A E. (CT1 . 127

Creative Software
BlachHolo(CT) 136

TrashmarMCT) S36

As I ro Dill 1 ICT) 136

CiLy Bomber t MinedeldtCT) 120

Apple Panic (CT) .... 136

Chopliller(CT) 136

Serpenlme(CT). ... J36

Videomama (CT).. 136

TerraguirdiCT) S36

HES Software
HESMon(CT) .. S 39

HESWritar(CT) t 29

Synihesound Music SyntnesiieriCT) % 49

TurilaGrapHics(CT) t 29

ViCFonh(CT) ... ,J 45

Vicirek(C) . ! is

PredalorlCT)... s 27

Social Studies'Sclence

Visinlo Solar System

Reaganomics(CT) . .

Ad venture I and

Pi rale Cove .

Mission Impossible

TheCounl

Voodoo C as I le

...* 29

J 29

J. 29

% 29

% 29

TneSkyisFallino 1 13

Molo Atiack .. i 23

Bingo Speea Math J 23

Home Babysit I er . J 23

Visible Solar System . ) 23

Personal Finance . J 29

Quick Brown Fon J 65

Call Toll Free

1-800-634-6766
OrdBr Line Only

27

20

'20
23

23

23

23

23

23

23

.123

S 23

I 20

I 20

1095 E. Twain (702) 796-0296
Las Vegaa, Nevada 89109

Information & Order Inquiries (702) 369-5523

Mon. - Fri. 8 A.M. to 6 P.M. — Sat. 9 A.M. to 6 P.M.
Dealers' Inquiries Invited

Sirius
Typ'. AltacK . S27

StiF.ke Byle S2?

Thorn EMI
Ri.8r Rescue (CT)... I 29

Mutant Herd (CT) . % 29

Tronix
Galactic BlilzlCI ,J17

Swarm [C) J20

Sidewinder(C) J20

Grid Fever (CT) 127

Deadly Skies (CT) . 127

United Microware
Spiflerso'Mars(CT) % 3j

Meleor Riin(CT) . . .. _% 34

AmoK (C)S 15 (CT)I 27

Alian Blitt (C)J 17 (CT|t 27

Skymath(CI . J 12

Space Division (Q .. I 12

Super Hangman (C) I 14

TtiBAIIen(C) ...j 17

3DMa;e(C) .j 12

KosmicKamikaaeiC) j 17

SuOCnsse(C) .,, .i 15

Renaissance j 20

Cloud Burst (CT) j 27

Saieiliiesi Meieorlles(CT)... J 34
Outworld(CT) . . j 34

Woraeralt . . J 65

We accept VISA

and MasterCard
ORDERING INFORMATION AND TERMS:
for Fas! Delivery send casrtier eneefcs,
money tutors or dtreci bank we Handlers

Persons! ong company checks alloy* 3 *eeks
10 clear COO orders fIJ00 mtn-muml am/

1% ol all oiilers over t300 Scltool purcflaso
nidsis wtiicomed. Prices lellecl j casn tfis-

counl only ana are suOyeer Jo cflarrorj P/saso

enclose your gnone numOer wilt} any orders

Shipping - Sollnaro (12 SO minimuml Sflio
ping — Hardware tptease call) Foreign

orders. APO S FPO oraers — SI0 minimum
■ind 15V, ol all oiOo's over 1100 fJeuarfa
n-sidenis atfO 5V. 'h sales lai All goods are

neiv ana include factory warranty Due Jo our

ion prices, all sales aielmai All returns must

•tnie a letuin aulhnnialion numoei Call

102■ 369-5523 to obtain one belore returning
gods lor replacement

Prices the Competition Canl Touch 
rl~,a -\ 

Commodore 
64 

A .... lon Hili a.me Compa ny 
,111)./01 8 ·\ 1'1",,"" 9otnbe'4Cf 111 
'8(HmM", ... yC.M""onICl 511 
180-10.1 Non" "'1I.nhC 

eonooyA'_ICl ." 
,8().10<1 N"~e""IICl 112 
180-106Pllnel ~,ne, '(CI $12 
180-'12Compule,SICK~. 4 SoI'lGI(C, Sl~ 

l!JO.l" ... t>d.omt<I.Cor.Q .... ,(C) $'. 
18'·111 ComPu'" 

FOOI~.IIS1P.,.g~ Ie, 
18,.'32 I.,.ng"d Ie) 

Bfodefbund 
01'''''' Ml(ln'onl M.gIC 
CMpl,UeqCT} 
Se,,,,,nlone(Cn 
Sea Fo . (eTI 

FIou..a'~1 

8""'o.a M." ..... Z_ 

Calemost 

." ." 
m 

'" ." ." 

EPVXlAutomlled Simulations 
'.EOleJutnpMan,O! Ul 

Human Engineered 
Sollware (HES) 

HEE.JOI ~ I'fOleuoon.l 
0.. S,,'_tel 

HEE-<IOO Rluo e,'1 terl) 
HEE..o'I1",,-!C<tj 
HU-O(Q T"" .. Or'D'/'IOCSIIICtIi 
HH~H",."t""'IC!l1 
HEE"'2 O."""n.,., (COl, 

Inlocom 

m 
m 
m 
~, 

'" '" 
63f.(lCIl Zor~ (OJ .•• • S 21 
63E.(X)2Zor~ 'I(DI ..... " ••.... , S '21 
63HXllO'.dll ... (D) •.•.........••• $ ~ 
63 E.(IOI. Sllre'ou(Df . .. . $ 21 
63E-005ZOI_III (O) .. $ 21 

Sierra O n ·Une 
$01£.0.8 F'OIlg" IOf 
J.w 0, •• • " 

Sirius Software 
lOE-Ol6 OIJ<NI 01 BI,c_l>OQIeID) 
10( .())1 ' ~!)e Inac' lC,lf 
10E«3 R&pIOl' 101 
lOE-006 C"(,e,1 MISS (01 
1O£·.N Sna •• e,l~ (C.() 
lOE .oU!i S!lor:Je< C'ly (CII) 
10E·U l5Qu>sn .mIC'I) 
IDE·.4/! F,nll O'brlIC") 

Splnnlker 
SItEQ)1 SnDOpef T'OOPI " (OJ 
!:ItE 00II FIC ........ (0, 
SItE ()()6 ItInCNl,comp(O) . . 
SItE«ta H.,. Dkto .. OIOdI, (D!. 
SItE.(I()IIln Sore" 01 1111 MO$I 

Amali ..... tnlng . 
F.lclronF .... (CT) 
II(IIIaN! ZooICT) 
D8n.Ot . ... ' ..... CCT) 

SnYlpse Software 
SSE{)II 1'1 "'POCatyp .. (O) 
SSE{)II O.~bs (0) 
SSE.{)"S .. " .. I_(OJ 
SSE-020 P'lwOOll', Cut .. (OJ 
SSE.Jtt FI . ... POClJyp .. ICI 
SSE" 18 Otl lb'lC) 
SSE·]19 Su .... IOOI IC) 
SSE-320 Ph, 'oon', CU'''ICf .. 

United Mlcrowlve 
Indultrlel 

92E·302 R. n, llI.net lC) .. 
92E·)31 MOlD' MlniI IC) 

m 
'" 
m 

'" m 
m 

'" m 
m 
m 

"" '" '" .. '" 
." !.: 
'" 
'" '" '" '" '" '" .S23 

'" 

Commodore 64 ...... , ...... $219~ B. 
VIC20.... . . $ 99 ~ 
1525 Printer. • $229 
1530 Datasett£. • $ 64 
1541 Disk Drive • $249 
1600 Modem . . • $ 89 
1701 Commodore Monitor • $289 
VIC 1311 Joystick. • . . . • $ 8 
VIC JJ12 Game Paddles. • $ 16 

VIC 121031< Memory E>~""e • . 
VIC 11108K MOmmy E>"In<le' 
VIC 1111161< Memory E'Plna" 
VIC 101' RS212Te<min,lln(e<IICI 
VIC 121 I Supe, bp.nae, 

VIC 12'3 V,emor-. Mlcn,n. 
Llngulge Manllo, 

VT I06A Ree,ealrOl' "'C~ 
VT lOlA HOIfI4I C.Ic:~I'IrOl' P,C. 
VIC 1600 Viemoctem 
VM P,oo"mmG" s Ilell,ene, Gu 'ae 

t:ducational 
Books 

I< la,.nQ lne ViC ...... $ 16 
P'QC"m"",', fle\"enee GukleNk:1 S I. 
P'ooramm .. ·• fI.'.,ene. Gv",ei5'l) S 18 

MUllc 
Vic MU.le COml>Ote.(eT) .. 
"ES S,nl~nO<Jn<lICT) . 

." 
~, ." ... ... 

Aeadlng and Language Arts 

Language Arts 

5<.rpe'HI~ma .. 1Cl 
SlmonIHtI' ICI 
Concentration ICI 
Ha ..... e.O"'I1' ..... 

Ma th 

S~ yMalnlCI 
SPICI !),y,."", 

B,ngo 5(>eeO Mlln eCT) 
NwrnN!Clunt;lIlCT) 

· .. · " · " . " 

· " · " ." . " 

F,nge, $Q.tlllnO(O.CI 
My SIIIIUn9 E ... I(.ilgnl-IOI . " ". 

Programming Techniques 
Intro la Bille P'oo I. . . .•••••. S 12 
(ntro 10 Bnlt; p,o;" ... S 22 
Plog.,,,,,,,,t", "'Id Co.. S 22 
T ..... teO .. pnIc:AItIH'ICTl .. S 2'it 
GontCk&tlll MIt;"K"'P .. $ 23 

SoelalStudlBslSclence 

Nvm~.cnlS" 
Numllf>rGulpe, '" · " VII,ble So,.t Sylltm 

R'"Qlnom","ten 

Commodore Soltware 

'" ." 

Vic 20 
Avalon Hili 

Nuke W" ." 
A utomated Simulations 

Rncut II M;gel /CI . "" '" . $21 
Rieocllll (Ci ••• 
MOI"le, MUIICT) 
S"OIa oe FIIOo.l 

Broderbund 
Mlnl,,, R._ 
M"'liSDlln<l Synllll,il" 
Sfl&'~ rflP 
S~y Blate, ICT) 
Se. Fa . (CT) 
~ E. ICT) 

Creative Soltware 
Blac' !-l ole(Cn 
llllflm'"ICT) .. 
illUObhllICT) 
Crt, Botnpe, 8 M, nel,eIclICT) 
Appl.PlnieICT) 
CMPlrllerICT) 
s.,penlrne(CT) . 
Vr4ll"Qml""ICT) 
r.""gu",a (CT) 

HES Software 

'" ." 
'" . .. $1 ~ 

. S21 

'" '" 

!-lES MOl' Icn . 5 29 
HESW"'It/CT) . • . $ 29 
S~n!lII ..... 'Id M~,1c S,n,nesllet teT) S d 
Ty,UeGllpnk:liCT) S 29 
VIC Fonlt ICT) . . . $ . S 
Vlr;tttlolC) S IS 
PledllOtICT) S 21 

TyP""''''c~ 
Sn •. ke By,t 

Sirius 

Thorn EMI 
Rr ... A .. e .... tC T) 
Mul.nl Ht.a ICT) 

Tronll( 
GII.eIrC OhIlIC) 

'" '" 
". ... S 29 

il._" 
S"pefllol 
Supe, Alien . . 
J"pller Land" 
DtlwPo~ .. 

." 
'" . .5 23 

AalllhlV"tlfId 
P"'IICo .. 

J 29 S"" rm(Cf '" .'" 
M,anlgMO" .. 
R,a" RJI Alc. 
R. la on Fo,t I<no • ... 
Sl'gon II Che., 
Co,mlt; C" .. nCM' 
Go,' 
OrntgaRlce 
S .. Woll . 

'" '" '" .S 23 ." .. " 
'" ". · " . $ 23 

Mlllien Iml>O .. lb" 
1 ~tCa","1 . 
VOOdOOCIS"t 
1M 5', II F.lhnO 
Mote AIl'C _ .. 
Binga SP,od M. ,n 
HO ..... BlbyllUII 
VI,lbl' Sola, S11ttm 
Pl<lOnll Fln.nt;t 
OultO B.a .. n Fa. 

Call Toll Free 

$ 2'it S,a, .. 'tIrJ" IC) 
......... $ 2'it GC'ldF,.,'(CT) . 

• •••• $ 29 DeldlyS ' ,n(CT). .'" .. . 521 

'" . : ~ United Mlcroware 
$ 23 Sp'd ... Ol M ... tCTl ....... .. $ ~ 

.. $ 23 M"Il"Q. Run(CT) . . . ....... $ ~~ 
• . ... $ 23 ilmo~ .... . . . ...... (CI $ 1~ (CT) $ 27 

$ 13 ililin 0 1,1l .. .ICU \1 (eT) $ 21 
$ 29 S.ym.tn (C) .. $ 12 

.... $ 6~ SPIC.OI.II~ICl. . .. $ 12 
SU!)e.H.ngmlnIC, .... ... .... . . $ 1. 
TM ... 1I.n (e) . . ........ . . .. ...... . $ 17 
30 M":IIC) . ........ $ 12 
1t0Irnlc lt.rnl ... .l. (C) ••• S 11 
SuOClIIMICJ . ..... . .. S 15 
Aen"uanc.. . ... 5 20 
elO<>dB"'.t lCT) .... . .. .. .. . .. .... S 27 

1-800-6J4-6766 
Order Une Only 

1095 E. Twain (702) 796·0296 
las Vegu, Nevada 89109 

Information & Order Inqulrtes (702) 369.5523 
Mon. - Fri. 8 A.M. to 6 P.M. - Sat. 9 A.M. 106 P.M. 

. Dealers' Inquiries Invited 

SlI,IIIII1 ' MII_IIII/CT) ••. . ..... S ~ 
Oul_Id/CT) .•.••.....•••...... S 3-1 
WOIrk'IU ••...•.•.•.•. .. S IS 

We accept VISA 
and MasterCard 

ORDERING INFORMATION AND T£RM$: 
Faf FUI Del""" ,end usn;e. Cited,.. 
"'-, ord.,s at dlleel b.n~ Wile ".nll,.r • . 
""..,n.'.~ company I</I<"C~ •• /10 .. , _As 
10 C,.., COD Dla.,. /$3 OIl ",uWnlr"'l .~ 
I Y. el . ,1 Ord.,. a"<tf SlOO $<;1>001 pUten". 
OIm" w'iCom..a. PriC,. t~"11C1 • cun a, • . 
cpuft/ ""'~.~ ,rl 'lrbiet;1 '0 cnlnp, P/fI ... 
enclo .. 1'OU' o/t"". ",,"'lie, .. ,m '''y aflle" 
$hipp/ng - SOI/ ...... /11 :;0 m'n,mum~ s,",.. 
o'n~ - H.,a ... ,. lole.lse C.II! Fo .. ;'J" 
INa,t'. APO "" FPO otae's - $10 minimum 
."a 15'" 01 .11 Orders over S/OO, Nev.~. 
".,a.",. ,ad 5'1. '" U/fl. I • • . All (1DD<IJ lie 
... "' .na mClua"'CIO<y .... rim y Ou, 10 OU' 
10 .. O"C.'. III •• Iu II. Im.l. All ttlu",s mull 
n .. e • lelu'" ."mor/I,"an numO.. C.,I 
101·369·5523 10 oorei" 0"0 b"IN. t"",nl"l1 
1100<1. 10' ,."lIc.mehl 



This is such a popular and well-done adven
ture that it has inspired two Zork sequels. There is

a special Zork User Group, and paraphernalia

such as cheat books, maps, bumper stickers, T-

shirts, and buttons. Zork was originally written

and sold by Infocom, Inc., a Cambridge, Massa

chusetts, company. Recently, Commodore itself
has started marketing the Zork series. Infocom is
earning a formidable reputation for its "interac

tive prose" programs. Other Infocom products

for the 64 are Starcross, Suspended (a science-
fantasy nightmare), Deadline, and Witness (both

detective scenarios).

All of these are text-only adventures. Infocom

says it "puts the graphics where the sun don't

shine," in your brain, holding that the best

graphics are in your imagination. This is

arguable, but the fine detail of these games would

be wasted on crude graphic displays. Some

people like adventures with full-screen pseudo-

realistic pictures, but the Zork trilogy and its kin

really don't need them.

Telecommunicate!
How many of you out there own modems? These

devices let your 64 send and receive data over the

telephone. Boring? Hardly. With a modem, you

can exchange programs with friends. You can dial

up any of several Commodore-oriented bulletin

boards. And then there's The Source and Compu

Serve. Having used them, 1 feel the under-$100

VICmodem is like adding the planet Earth to your

computer. It significantly expands your personal

sphere of communication. For the majority of

people, one-way television and radio, plus an

occasional phone call and letter, provide most of

our long-distance needs. With a nationwide

bulletin board, however, you're casually chatting

with dozens of people from all over the country.

On CompuServe Citizen's Band radio simulation,

you can talk to people nationwide on such diverse

subjects as computers, birth control, and peanut

butter. I feel that this is substantially changing

our "world concepts," when your next-door

neighbor is 2000 miles away. (See the special

telecomputing issue of COMPUTEl's Gazette, Sep

tember 1983.)

If there's sufficient interest, we'll talk about

some of the latest developments in telecommuni

cations, and show how you and your friends can

make the most of your modems.

Rumors
Like rumors? There are some significant new

products on the 64 horizon. For the memory-

hungry, yes, there is memory expansion for the

Commodore 64. One in particular is worth notice,

the Monolith from Richvale Telecommunications.

This not-yet-released cartridge is supposed to add
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512K of RAM memory (1/2 megabyte, or 524,288

bytes)!

In addition, the Monolith has an on-board

68000 co-processor. This is the daddy micro

processor of the new high-speed, super-powerful

16-bit chips, and is used in Apple's Lisa. Expect

big-system performance. The price? I hear it will

be around $350.

The Unexploited SID
What are you doing with your 64's fantastic built-

in sound synthesizer? Not many programmers

seem to be exploiting its advanced features. There

should be more experimentation with the filters,

ring-modulation, and synchronization. These fea

tures are truly essential to really make the SID

(Sound Interface Device) sing. Keep reading

Gregg Peele's continuing series on 64 sound and

music.

In any case, we're always interested in get

ting the utmost from your computer. If you've

done something interesting, send it in!

Next month, we'll look at more products,

including a software simulation of 80 columns,

and various aids for BASIC and machine

language programmers. Keep those cards and

letters coming from over the Horizon . (gj

Presents Jterprqte

For Ihe Commodore 64"
The user affectionate sprite development program. Menu-

driven, mono/multicolor sprites, |oyslick/keyboard, lape/disk.

2OKw/FAST machine language routines. Over 60 commands:

ROTATE (any angle 0-360], INVERT/OBVERT, SHIFT. SYM

METRY. AND/OR. REVERSE. REVIEW, MOVIE (animation).

Cieale and edii up to 128 spriles per Me. For programming

efficiency and FUN! Includes Ihe Game Maker - automatically

prepares a base for game development.

Casse.fa $29.95

Disk E34.95
IU.S.

P.O. Box 507

Deer Park, Texas 77536

(713)473-6723

A Ob*i$ ion ol FonTiie Syslams. Inc

FANTASTIC NEW

SOFTWARE fc

COMMODORE64

S24.95

i.,-.'■!■, ■EDUCATIONAL

BUSINESS ■ PERSONAL

SOFTWARE
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68000 co-processor. This is the daddy micro
processor of the new high-speed, super~powerful 
16-bit chips, and is used in Apple's Lisa. Expect 
big-system performance. The price? I hear it will 
be around $350. 

This is such a popular and well-done adven
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MAILPRO
DATA ORGANIZER

AND

MAILING LIST
PROGRAM

FOR
COMMODORE 64™
COMPARE
THESE FEATURES:

• fast file definition

• easy updating

• rapid printing with total

format and record selection
control

• WORDPRO compatible

• up to 4000 records on 1541

MAILPRO 64 $I2995
Also available for COMMODORE 6032 . . . $179"

Pjpprenr in U^ fund* wiih order or mi^or credit card*.

{Lutora bfokoriigF r*in

PRO-LINE
■HIIINBOFTWARE

PHO-LINE SOFTWARE LTD

(416)273-6350
75S THE QUEENSWAY EAST, UNIT B

MISSISSAUGA, ONTARIO CANADA. L4Y «C5

COMMODORE64S199
95*

CGMM0D0RE64only $199.95 4

* wiih th» purchase of

one 1S41 Disk Drive at 1299.95

Dim 1525E Printer at $279.95

ALL FDR S779.B5

COMMODORE G4 only $199.95 *

• with the puichjiB of

one 1541 D..1 jm.v a! S299.95

dub 14" color monitor 1701 $299.95

ALL FOR $799.85

COMMODORE'S

SX-100 PORTABLE!

99500
* Full 64K

* Color Monitor built-in

* Diik drive built-in

* FREE joftware package

* Completely compatible with

ths Commodore 64

* LOTS OF SOFTWARE
AVAILABLEI

COMMODORE 64 only 1199.95*

* with iIn1 iiu.i.1,1- ■ n!

one 1541 Dnk Drivt ■( $299.95

one 1S2G PiiniclFAST!) at $339.95

(include! i!c 'c-'lili1 dir. conntcll

ALL FDR $839.85

COMMODORE 6a S259.95

1541 Diik Driva 279.95

1525E Dot Matrix printer; inc. direct

canned ini/cable 269,95
1526 Dot Matrix printer; inc. direct

canned ml/cable 339.95
1701 14" Color Monitor, flood qmlity 289.95

1530 Dataiette program recorder 69.95
16DD Modem (for VIC 20/ Com. 64| 79.95
1650 NEW! Auto dial/Ans. modem 109.95

VIC-20 in stock-call for best price!

Software aviil. for VIC-20& Com. 64-Calluil

CALL US NOW-

PRICES MAY BE

EVEN LOWER!

Olympic
Salesft
H SERVING YOU SINCE U'.J

Company

Accessories from DATA 20
(or CommoOnriM 121,3 li

80 Column bid For CommodDij 64 1G99S

»0 Column bid Far VIC ID 9185
10 Column Card n/IK mam bui.li mioi VIC 10 139 9S

V !> j Pick MK Foi VIC 10 U9.9S

FREE WITH PURCHASE of each L 80 card. BD column,

40 column or Video Pack 64. you receive the li ll.'vvu ;

Word Matter word "iiiccihji laltware

Mailing I i.i loltware

l -■! ■! .Hiiniinir' iiKur. loltware

"IJ

Dm id tha ii- i" i .I I. i : ol ih<u
. ■ ■ ■ ,1 . '. mi ■■■! .".I I i. il'l.il,',

Pile I you I ordm no*1

Ttlti:67 J4 77 Toll Firs Phonj Ordtlt'

Toll-frn i,» ca: SOU 2S1-2M3 B00«l B04S (oui of Cil
OiOtt Dtiiiopin 6 0ly>l Mtk' I 0U ,1M •!.■, f.l,.,, ', ,i

P.O. Sui 74545 ? 1 0 Si. O.brd Art. Ldl Anollel. CA 90004

Phonf |213| 7?3-1130 Clblt "OLYRAV" ISA

COMPUTER CASSETTES

100% Error-Free • Fully Guaranteed

[For Commodore 64 IM

Complete personal bookkeeping syslem (hat makes

your budget irtfl, forecastii»g i n-conciliii^on a breeze1

Gives you instant access to past & lulu re pdymenis

and incomes m (ovals ol detail fnnn yearly & monthly

ftumnianei. To master accounts, to separate entries

APRIL 03. 1983

LENGTH PACK PACK

C-05 79$ 69$

C-10 89$ 79?

C-20 99* 89$

Boxes 26$ 21$

UPS $3.00 Pkg. $18.00 Case

C-10's 39C
(P.I m. 500 Cue Lot)

w/l.ibels ADO 4C.

wrboxes ADO 13=

- FOR ORDERS ONLY

, 1-600-528-6050 -

Extension 3005

MICRO-80™ INC.
2665-C Busby Road

Oak Harbor, WA 98277

[master memu|

1 prini reports menu

2 income menu

3 expense menu

a balance checkbook menu

5 budge!/ forecast menu

6 audit accounts menu

^ audit details menu

e end run

WHAT It DO VOU WANT '_

S359.5 "Family Finances" Program
On high-quality 5 \ 4" floppy diskette

& 50 p.igo easy-lo.understand manual

$2^.5 Manunl only. Icrediled to purchase).

PoslagoA handling included.

Mnil chaeh or money order Icy

19123 Hamlin Street
Suite 4. Dept P6
Reseda, CA 91335

Commodore 64 is a trademark d
Cammodern I u n. - Limited

CP/M
FOR YOUR COMMODORE' C-64

•RunAIICPM* Formated Software

• Supports 5!;' or 8" Disk Drives

• Z-80, Disk and DMA Coniroller on

Inlerface Card

• Plugs into the Commodore 64' Expansion
Porl

■ Uses Sofi Seciored IBM 5J," and 8" Format
Disk Drives

Interface Card

wilh8" Disk Drive

Interface Card

wllh5',',"Oi9kD(lve

inlnrfacoCard T/IQ00

1 Conimodoru 64 is a rootttflrM 1 radontiirk ol

Commoaoie Buiine&s Machines, Inc

1 Cf'lM i^ ,i riigi^iRind IfDdttmarK o! UigiMI Roso.'jrch. Inc.

^ To Order

GlCGl I ' ■■'i'1"1 ■:■'■'■ ' '■ '!
» ^ 825 N 51ti Street

ENGINEERING, INC Sa|ln;li Kansas 67fl01
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MAILPRO 
DATA ORGANIZER 

AND 
MAILING LIST 

PROGRAM 
FOR 

COMMODORE 64'" 

• with the 
on, 1541 Disk Dr .... 
on, 14" wlDr mani10r 

ALL FOR 

SX-l00 PORTABLE ! 

COMPARE 
THESE FEATURES, 
• fast file definition $99500 269.95 

339.95 
289,95 
69.95 
19.95 

109,95 

• easy updating 
• rapid printing with total 

format and record selection 
control 

• WORDPRO compatible 
• up to 4000 recol'"ds on '541 

MAILPRO 64 ...•• $ 12995 

Also available for COMMODORE 8012 .... 517991 
... ,.,. ...... 1,,1 s '......to __ 0< "'*" .~. " ,d<, 

• ...-0 tor""''''''' ." ... 

PRO-LINE 
•••• IIIBOFT\lVARE 

PRO·LlNE SOFTw"RE LTD 

(416) 273-6350 
155 THE QUEENSWAY EAST, UNIT B 

best price! 
Com. 64·CllIl UII 

Z"O Co" f •• c ...... _.,. M SI'IUS 
IlICt ..... C"d f .,C ... _ d."M , H ,II 
~ Colo ... COld f., Vlt·10 lUI 
6(1 Co ..... C."d _11K ...... "~I I. ,., VI C·tO Inn 
...... ...... 14K rOt Vlt·10 1l1.1! , 

i 1; 

" 

MISSISSAUGA, ONTARIO CANAiD~'~' '~'~' ~<C~'~~~!!!~~~~~~~~r~~~~C~~P;/~M;'~~~~~l 
I7\l FOR YOUR COMMODORE ' C·64 

C-10's 39t;: 
(MIn. 500 CliO LOI) 

w/Jobels ADO 4~, 
wlboxos ADO 13~ 

FOR ORDERS ONLY 
~ 1-800-528-6050 ~ 
~ Extension 3005 "' 

MICRO-SO'· INC. 
266S·C Busby Road 

Oak Harbor, WA 98277 

COMf'Ie'e I"'f. "".1 book~eep'no;I .y. tem that mak .. 
J'I<'f ~;..,g.I",..c .. t i"!l' ,..coneili. tion . bo.· ... , 
Gi . .. J'O'I i,.., ant >"c • •• to r u t, IU'Uf. ~yments 
and incom .. in 10 • • 1.01 dot.i h o m y .. ,I, & monthl, 
lummlrlu . to ", ... Ie' IICc"""tl. 10 _ .,. en";'" 

A PRIL OJ~'~'~"['ill!}!2lill IO; 2J : IS 
I~ ASl£R MENU I 

t . PRINT REPORTS MENU 
1. INCOME MENU 
3. EXPENSE MENU 
• BALANCE CHECKBOOK MENU 
5 BUOGET I FORECAST MENU 
6 . AUDIT ACCOUNTS MENU 
1. AUOIT OETAll S MENU 
e END RUN 

WHAT:: 00 YOU WANT ? _ 

5359•5 " Family Finances" Program 
On high·quality 5 I . - Ilopp, di.~ett. 
& 50 pog. uI, . to . .,.-. tond m • .,.,al 

52 9.5 M."uo l ",,1,.10'0<1110<1 to "",,,hl"'. 

POIl;oo* ' handling included . 
Moil check 0' mone, o,d., to; 

19123 Hamlin Street 
Suite 4 , D ept P6 

Reseda. CA 91335 

, ' , " 

• Run All CPM' Formated Software 
• Supports 5r. · or 8· DISk DrNeS 

• Z· BO, DISk and OMA Conlroller on 
Inlerface Card 

• Plugs into the Coml"T"lOOore 64' EJ<paOSIOn 
Pon 

• Uses Soft Seclored IBM 5}.· ard 8 · Formal 
DISk Drrves 

Inle,la"e Ca,a 
\IIt1 h8· 0iskDri.u., .•.. , .•.••. 

Inle,la"e C.r~ 
\11l1h5~· DI~kO'I.o 

1"le ,l aCo Ca rd 
wlihou l OISkO,i"" •••••• , •••• 

, eo-nrrooao", 1>1 ., a '''9'llurOO 1""'0"",,1< oj 
Coo"M1o<lo!e Ilus,~~ M AChHle8. Inc 

• CPI M is 3 r et;l,, '~ r ~'<l trOOCm.lIO; oj Oog ,ralll_arCh. Inc 

C!)tc!) 
ENGINEERING, INC. 

To Order 
Phone (9 13) 827·0629 
825 N. 5ltl Street 
Salina. Kans..1S 67~OI 
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- 300/1200 Baud
Standard Terminal Communicahons Package

'Pro- IOO OO*

Access Moo Nel Source BuUflin Boards

Soecily 3 0 0' • 0 BOMS 0' 603? Commodore

4010 0'6050 or PEOISKIIDiih or CBMWon IS»1

Price: $128.95

ATARI AND PET

EPROM PROGRAMMER

Programs 271E and 253? .

EPROMs Includes hardware

and software PFT = S75OO

ATARI (includes sophisticated

mactnne language monrtoiI -

SI 199$ j

Ptj*- 'r- P1 -'!< i nt'ti! ooi

■-■ j = S5M DO Hi ■

VIC RABBIT CARTRIDGE

AND CBM 64 RABBIT CARTRIDGE

_^ NEWFEATURE!

DATA FILES! -.

M M<gn b[?oed ^y

.BUT d"Bile > ^-J /

°$39.95V< J
lor VIC

" t lilH loll) •l.llij IS LOAD

lojci o- Sn.w 8K in apB'Uii'natei* JO secori

TrW j| your LJ-n PatlDirueO VlC 0* ^ 'i-

Hfif^' 3 mfflu[#» Us nor onl, tfl,[ f,,df Vi

RELIABLE

k -Vitn fDu [in.%h-. Ahf f.,|, i

Auo*ior«t rc> A

Ellj id in»r>» [tfH piugi m

Woin -iinO' WilrSul C>pjni,ij"

O A.*.i*Oi.- let ?OOi 4001

EHS i CBM bA Monitor Cartridge

S2S.00

Ett'X CornmodD'* 64 Owntr >n,Plli.] hlvr rr»l Wntrnr

l ingujflrf ■>, "-ri>' fji-^pio'elhtf mie^sfi^rjd'M i'il-m

a i m< ii rWiC'kirwLifi'elCodfl iT »L-nLjri ■ m 'i» L,rHi rrpe

lot iinuA iQrnedty you I wiftriii *«t m youf 5o1lM«

More than just an Assembler/Editor!

Now lor the "64" .-,.—.

MAE
lor

PET

APPLE

ATARI

s a

Professionally

Designed

Software

Development

System 4al New

.Price

Blasi off with the software used on the space

shuttle project1 1

5'/. INCHSOR

SECTORED DISKETTES

Highest quality We use ihem on

oui PETs, APPLEs. ATARIs. and other

computers S22.5QM0 or W.507D

(PROMS ?7:6 = H 50253! = S750

0* lOCom-nMcrepTDfl-amstiv Bike ion KMOi = S250O

3239 Linda Dr.

Winston-Salem.N.C. 27106

(919)924-2889 (919)748-8446

Send tor free catalog!

We are the only software and computer company you will ever need!

SOFTWARE GALLERY MAIL ORDER
P.O BOX 3351. CHERRY HILL, NJ 08034

TOLL FREE (8OO) 992-33OO FORO"DE"OHLV

FOR INFORMATION & N.J. CALL (609) 424-7106
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S57
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FLOPPY DISK
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TemplG
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COMPUTER COVERS

We Carry a Large Selection of Commodore Software,call for FREE catalog

with order...or send $1 (refundable with orderj UPS shipping 3% for hardware

and S3 for software. N.J. resident add 6% sales tax. Nnl. «„„ CmmMo™ fBtt>n ieu ,*doi
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Editor/Assembler

And World

Processor for

Commodore 64

Elcomp has released an

editor/assembler and a word

processor for the 64.

The editor/assembler,

Mncrofirc, includes an editor

with 24 commands and an

assembler that can translate 10K

of source code in about five

seconds. The $89 program,

which is available on tape or

disk, has full macro capability

and includes a function that

allows you to assemble files

larger than available memory.

Elcomp'sword processor,

Blitztext, is also available on tape

or disk for S89. It includes hori

zontal and vertical scrolling, the

ability to handle text files up to

four disks long, left and right

margin justification, and for

matted output to any device.

The program can be used with

almost any printer.

Other products available

from Elcomp include: Tricks for

VICs, a book of ready-to-run pro

grams and tutorials for the

VIC-20, $9.95; MORE On the 64,

a collection of machine language

subroutines for the Commodore

64, $9.95; and The Great Book of

GAMES, Vol. 1, an explanation

of game programming on the

Commodore 64, $9.95.

Elcomp Publishing, Inc.

53 Redrock Lane

Pomona, CA 91766

(714)623-8314

Data Base,

Terminal

Program, And

Adventure Game

Arfon Micro has released a

handful of new software prod

ucts for the VIC-20 and Com

modore 64.

MicroBase is a data base and

mailing label program for the

VIC and 64. It allows up to 12

fields per record, 80 characters

per field, and 176 characters per

record. Sorting can be done by

any field. The program is avail

able for $29.95 on tape and

$34.95 on disk.

Microterm 64 is a terminal

communications program for the

64 that allows file transfer

under ASCII and Commodore

protocols. It includes the ability

to download incoming files to

disk, tape, or printer, and

upload and transmit files from

tape or disk. Microterm 64 is

available on tape or disk for

$39.95 and $44.95, respectively.

Bailor's Castle is a realtime

graphic adventure game for the

VIC. The castle contains more

than 70 rooms on three levels.

Nine types of monsters patrol

the castle. Baldor's Castle is

available on cartridge for $49.95.

A Commodore 64 version of the

game is planned. It will feature

more than 250 rooms on 10

levels and the option of design

ing your own castle.

What's your I&7 SunSoft's !Q64, a 45m]nulo. 60 quesllon program (or

ago 9-up. lesls and calculates IQ Answers included, wilh explana

tion of the logic required to gel them Beat Ihe tests! Valuable techni

que lor improving your score on most IG tests Tesl yourself and olhers

What's Your IQ?

Cieative
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CBM 64*

Write lor
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Editor/Assembler 
And World 
Processor for 
Commodore 64 

Elcernp has released an 
editor/assembler and a word 
processor for the 64. 

The editor/assembler, 
Mflcrofire, includes an ed itor 
with 24 commands and an 
assembler that can transla te 10K 
of source code in about five 
seconds. The $89 program, 
which is available on tape or 
disk, has fu ll macro capability 
and includes a function that 
allows you to assemble files 
larger than avail able memory. 

Elcomp's word processor, 
Blitzfexl, is also available on tape 
or disk for $89. It includes hOTi· 
zon ta! and vertical scroll ing, the 
ability to handle text files up to 
four disks long, left and right 
margin justification, and for
matted output to any device. 
The program can be used with 

almost any printer. 
Other products available 

from Ekomp include: Tricks for 
VICs, a book of ready-to-run pro
grams and tutorials for the 
VIC-20, $9.95; MORE 0" the 64, 
a collection of machine language 
subroutines for the Commodore 
64, $9.95; and .The Great Book of 
GAMES, Vol. 1, an explanation 
of game programming on the 
Commodore 64, $9.95. 
E/comp PubUs/dllg, Illc. 
53 Redrock Ltmc 
Palilalia, .CA 91766 
(714) 623-8314 

DataBase, 
Terminal 
Program, And 
Adventure Game 

Arfon Micro has released a 
handful of new software prod
ucts for the VIC-20 and Com
modore 64. 

MicroBase is a data base and 
mailing label program for the 

VIC and 64. It allows up to 12 
fields per record, 80 characters 
per field, and 176 characters per 
record. Sorting can be done by 
any field. The program is avail
able for $29.95 on tape and 
$34.95 on disk. 

Microterm 64 is a terminal 
communications program for the 
64 tha t allows fil e transfer 
under ASCII and Commodore 
protocols. It includes the abili ty 
to download incoming fi les to 
disk, tape, or printer, and 
upload and transmit files from 
tape or disk. Microten1l64 is 
available on tape or disk for 
$39.95 and $44.95, respectively. 

Baldor's Cnslle is a realtime 
graphic adventure game for the 
VIC. The castle contains more 
than 70 rooms on three levels. 
Nine types of monsters patrol 
the castle. Baldor's Castle is 
available on cartridge for $49.95. 
A Commodore 64 ve rsion of the 
game is planned. It will feature 
more than 250 rooms on 10 
levels and the option of design
ing your own castle. 
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NEWS&PRODUCTS

Arfou Microelectronics, Inc.

711 Rena Drive, Suite C

Lafayette, LA 70503

(318) 988-2478

Computer Math

For Kids

Integrity Software has intro

duced a line of programs

designed to teach math concepts

to young students.

Climb Time teaches addition

and subtraction to preschool and

kindergarten children through

animated visual display. The

program is available for the

VIC-20 and Commodore 64 for

S12.50.

Math Bash is an addition and

subtraction drill game for first-

and second-graders. The game,

available for $12.50 for the unex-

panded VIC, has four skill

levels.

Matli Bash II, designed for

third- and fourth-graders, in

cludes drills on multiplication

and division. Two skill levels are

available for each drill. The VIC

program sells for $12.50.

Chopper for the 64 includes

addition, subtraction, multipli

cation, and division in one pack

age. Correct answers to math

questions free the choppers from

behind a wall. Chopper includes

12 play levels, sound, and sprite

graphics. The program, de

signed for first through fourth

grades, sells for $22.50.

Integrity Software

Box 29

Bristol, VT 05443

8-Slot VIC

Expander

Compuscope is producing

Supermother, which adds 35K

of memory to the VIC-20 and

provides eight expansion slots.

Supermother includes a

system RESET button, a pause

'MIGHTYV

IS HERE

TO SAVE

THE DAY

BUSINESS \
& HOME \

SOFTWARE

^Commodore 64 \
♦Vic 20 I

OVER 65 APPLICATIONS f
AVAILABLE ON J

CASSETTE OR DISK I

POWERBYTE \
BOX 579,905 LORIEN DRIVE %
GWYNEDD VALLEY, PA 19437 >

FREE CATALOG i

"SMART TERMINAL"
TELECOMPUTING POWER

FOR VIC - 20

COMMODORE 64

"S marl-Term" does more than convert

your VIC or 64 to a null terminal, it

gives you tealures other programs
don't oiler, such as:

— A PET lo ascii conversion lest mode

— Transmils all ascii control characters

— Transmits 122 ascii codes

— Receives 92 ascii codes

— Has repeat key feature

— Allows you lo enter and save fnur perma

nent messages (up to BO characters each)

lor one key, transmission ot code, pass

word, names, messages, etc.

— Easy to read, smooth scrolling characters

— Fully menu driven for reliability and ease

ol use

— Transmits and receives in seperato cha

racter colors (selectable)

— Many other features

One ol Ihe best telecommunications programs
available, "Smart-Term" converts your VIC or 64

into a SMART TERMINAL Requires minimum 3K

expansion.

TO ORDER: Specify VIC-20 or 64;

TAPE: S16.95or

DISK: $18.95

(U.S. funds) + S1.50 P8H

TO OMUEH SEND CHECK OR MONEY ORDER, CHECK
NEED THREE WEEKS TO CLEAR. NO C.O.D.'l TO U.S.

CANADIAN ORDERS AOD 2541 FOR CDN. FUNDS.

BYTE — RYTE
P.O. BOX 205, STATION CART.

MONTREAL, QUEBEC

H4K 2J5 CANADA

DEALER INQUIRIES INVITED

VIC-20 in 1 CoTimodois &4aw legislflfiMl Trademarks ol
Commodore Business Machines Inc.

FREE

WRITE FOR FREECsi

CATALOG OF VIC 20

and C64 PRODUCTS

• SOFTWARE

■ HARDWARE

i PROGRAMMING AIDS

i OPERATIONAL AIDS

i SUPPLIES

• MEDIA

• BOOKS

COMPATIBLE

CYSTEMS

INCORPORATED

P.O. Box 2070 • Dept. G

Saratoga, CA 95070

(408) 255-2024

1:::::: NEWS&PRODUCTS 

Arfon Microelectronics, Illc. 
111 Rella Drive, Suite C 
Lafayetre, LA 70503 
(318) 988-2478 

Computer Math 
ForKids 

Integrity Software has intro
duced a line of programs 
designed to teach math concepts 
to young students. 

Climb Time teaches addition 
and subtraction to preschool and 
kindergarten child ren throug h 
animated visual display. The 
program is available for the 
VIC20 and Commodore 64 for 

'MIGHTY V' 
IS HERE 

$12.50, 
Math Basil is an addition and 

subtraction drill game for first
and second-graders. The game, 
available for $12.50 for the unex
panded VIC, has four skill 
levels . 

Math Bash II, designed for 
third- and fourth-graders, in
dud,es drills on multiplication 
and division. Two skill levels are 
available for each drill. The VIC 
program sells for $12.50. 

Chopper for the 64 includes 
addition, subtraction, multipli
cation, and division in one pack
age. Correct answers to math 
questions free the choppers fro m 
behind a wall. Chopper includes 
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system RESET button, a pause 

FREE 
WRITE FOR FREE CS I 
CATALO G OF VIC 20 
and C64 PRODUCTS 

• SOFTWARE 

• HARDWARE 

• PROGRAMMING AIDS 

• OPERATION AL AIDS 

• SUPPLIES 

• MEDI A 

• BOOKS 

COMPATIBLE 
SYSTEMS 

INCORPORATED 

P.O. B Ole 2070 • Dept. G 
Saratoga, CA 95070 

(408) 255-2024 

B~X~7~O~ ~R~~!~E I P.O. ~~~t~~r~YAi:gAAT. 
WYNEDD VAllEY, PA 19437 ... IC·2htlCl Commoo:tor. 64 .... egi t_ lr __ or 

FREE CATALOG L"""_-_·_" ....... _ ·-_ ... _· '~_' _-----' ..... -----.. 

I 

, 

• 

, 

, 

, 

I 



VIC

Grldiunnar (Rom}

Scotplon (r?om)

Turmoil (Horn)

Typo Wtocfc (Rom)

Sptdw CHy Corn)

Shamui (I7om)

Dtmon Attack ([torn)

f ■ ■,,„ ■ {-ou)

Submarln*

Commor»d«f (ftom)
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Sir? Wai« ("torn)

Sword of Fa'pool f Co«)

lafnpta o> Apihal (Coil)

Ntghi $»ik» (Rom)

Cru*hdCrumW#

.ChomtfCc*)

20

3? 95

39.95
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30 05

39 95

30 05

30 95

30 06
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J0.95

35.95
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»-95
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3005

W0S

OUB

FWCE

29.9S

29.95

29.96

29.95

29.95

29.95

29 95

29.95

39 95

I9.9S

29.95

29.95

M.95

19.95

29.95

30.95

COM. 64
RETAIL OUR

rice

Ffogger (d/c) 34.95 25-95

Jumpman (d/c) 3995 39.95

Tempi* ol Apitnl (d/c) 39.95 29.95

Gl Id runner (Rom) 3995 2995

Wllnui(rj) J005 35.95

SwoiOol Forooal (fl/e) 1995 10.95

B«)lon(a) 3005 299S

Furl Aeocalypie {d.'CJ 3495 25.95

towHwlier (Com) ii 95 2S 95

Turmoil (a) 3iO5 25.95

Crouflre (O/c) 2005 2095

Sammy Llgtttfooi(Rorri) 3005 29.95

Prolecioi Il(o/C) 3J95 2595

CnopiBlei (5m| 4105 M9S

In Search of 1h» Moil

*ma«ng ining(a) 3005 29.95

Neutrol lone (d/c] M95 3595

CALL TOLL FREE 1-800-828-2838 g&^iuW

Foi Inside California and Othar Inquiries Call 1-Q16-989-3174

MAJL OBOFW: Fff fCAt

C(trrff4ad chock, rrwy c'del or '
MoiiwCa'd numt»r arxJ o±Dko'K>n

! SmmmS'tmioororla'hwaliri
15 rrjf ihipmonT ouTvrJa 1 rie COni in*M-i

s«i(l

m [v

daro

□ius

Cololoj rr** wilh any oraer or «na 52

poiragD and fia'KU'r^u cr^d P4on m»&V

CO"fj'™ rvpn |

THE SOFTWARE

CONNECTION
5133 VISTA DEL ORO WAY

FAIR OAKS, CA 9562B

PICK YOUR BEST

COMMODORE COMPUTER PACKAGE

AND SAVE EVEN MORE...
C64 S229.00 C64 $229.00

VIC 1541 239.00 or VIC 1530 65.00

VIC 1701 249.00 VIC 1701 249.00

Total S530.00

SAVE S 13.00

S2B.O0

33.00

Total $700.00

SAVE $ 17.00

PractiCalc 20

For the Commodore VIC-20

16K RAM required *»"
Tapo [CV2T10]

Disk |CV2D10|

PractiCalc 64-For the Commodore 64

Tapo (C60T111 S37 00

Di(k|CeOD11|. . 3300

Everything you need to support your

COMMODORE VIC20 and C64

Unbelievable prices lor genie and

business sofiware lor your1

VIC20andC64

TOO MANY TO LIST BUT WE HAVE IT.
Cardco. Croalive Software. EPYX. HES, UMI.WICO. Romox

For a complHlu linlinn af all SAVE's products, senrj S5.00 for uurchTuloguo

Irefundablo wilh y<mr first order]. Call our toll free number today for

orders only.

Usb your American Eiprosi VISA. Mastercard, check ar money ordor.

Minimum ordar of $50.00 Outside continental U-SA minimum ardor

S250.00 U.S. currency. Shipping and handlino charges aroontra All priens

are subject to channo without notice Allow 2-4 weeks for delivary Prices

Qood ihrough DECEMBER. 1983.

Order Toll Free 1-800-241-2682

In Georgia (404J-351-8495
SOUTHERN AUDIO VIDEO ELECTRONICS INC

1782 Marietta Blvd , N.W. Atlanta. Georgia 30318

Friendly DUO

The CP Numeric Keypad is the best friendly com

panion of your Commodore 64 and VIC-20, It is de

signed with top quality, low profile key switches for

smooth, reliable and low-cosl data entry. It lets you

zip through your numeric work sheet, input your

numbers and figures comfortably, quickly, and more

easily than ever before. The keypad easily connects

in parallel with the existing keyboard connector. No

additional software is required. The setup is simple.

The usage is comfortable. And the price is very af

fordable at only $69.95.

rn Computer Place C13)32S4754

23914 Crenshaw Blvd., Torrance, CA 90505

The CP ViC-20 Expander is the one you have been

waiting for. It incorporates all the features you've

ever asked for. It has such unique built-in quality

features as: Four high quality positively keyed con

nector slots for full memory expansion and utility

cartridges; Gold-plated contact fingers for solid and

long-lasting connection; An on-board RESET button

that allows the rcstarl of ihe VIC-20 without turning

off ihe computer; Four individual slot ON-OFF con

trol switches which arc arranged for easy access and

designed with fingenip control rather than pentip;

An external power supply hook-up provision with a

two-way power source switch; A fuse block for

overload and short protection. It is priced at only

$54.95. Dealer inquiries welcome.

i Commodore 64 and VIC-20 are Irademarks ofi Commodore Business Machines, Inc. i
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VIC 20 COM. 64 
ReTAI.. OJ~ ~M ~ 

~, ~, 

~ldru ........ (Rom) JIl9~ ~.~ h<>Q1l*' ( <I,/e ) 34,9~ 25.95 
s..Otplon (R<:m) ~.~ ~~ ",,-""'" «(l/e ) 3995 29.95 

1....,011 (Rom ) Y/.95 ~" 1-.pIe 01 1<9""" (a/c) ~" 29.95 
type_ IRam) ." ~.~ COtitl ......... (Rom) 39,95 29.n 
SpIder CIIy (Rom) "" ~.~ _' IUI 4995 35.95 

SI'IO ...... (Rom) ." ~~ _" 01 ''''0001 (<I,/e) "" 70.95 
0em0tI _ (Rom) "" 29.f~ t.s>I<>n (<I l ~" M 
"ooget (Coal ." ~.~ _~(Cllc) ~" u .n _M __ (Ilom) 

~" '5.95 
CommorocI_ (Ilom) ." 29095 ' ........ , ( <1 ) ~" 2US 

1N_<l(Ilom) ." ~,'5 OoWlta (Cllc ) ." ~~ Al (Ilom) .~ ~." s..rnm, 11gM00I (Ilom) ~" ~.~ 
I.I<y ""'_ (Rom) .)9_~ ~." _U (Cllq ~" 25.95 
_oI~(CaIs) ." ~" 0>0I>I_ (Ilom) ~" 32.95 
1-.pIe 01 Ap_' (Caul ." ~." 

In _ell 01 _ 101011 

NIII'" SOolke (110m) ." ~.'5 -"11"'1"11 (<1) ~" ~.15 

o...".c"'_ _oIl_ (el/C) ~~ 25,95 
I~CauJ ." ~." 

CALL TOLL FREE 1·800-8211-2838 ( Fo- Ploclng OrOors 
CNlsld o Calilomlo) 

Fo-Insklo Co l ~omio and Oll1or InQuklos CO Il1 ·Ql&98Q·3174 

_ 0I01tS: fo """ ............. """" _ ..... ......,-. ".,....,. ... """ '" """ ... 
~~""""""""""-""''''''. 1<> '01"'~~""," ''''", $2 
_""_tooo"""~_ 
~ "" """""", ,,,,,_,,,,, ,,,,,,,,,,,,,,,',,,us 

~~"""O"' ''''''' 'D' 

CaI<Jiog _ ... '" "'" ~ .. """" 12 
,"",'~"""~CW>CI __ 

~-THE SOFTWARE 
CONNECTION 

5133 VISTA DEL ORO WAY 
FAIR OAXS, CA 95628 

Friendly DUO 

The CP Numeric Keypad is the best fri endly com· 
panion o f your Commodore 64 and VIC-20. It is de
signed with top quality, low pro file key switchcs for 
smooth, reliable and low-cost data entry. It lcts you 
zip through your numeric work sheet, input your 
numbers and figures comfortab ly. quickly, and more 
easily than ever before. The keypad easily connects 
in parallel with the cxisting keyboard con nector. No 
additional software is required. The setup is simple. 
The usage is comfortable. And the price is vcry af· 
fo rdable at only $69.95. 

--- Computer Place "'."..,,, 
23914 CllInshaw BI'td., TOITance, CA 90505 

PICK YOUR BEST 
COMMOOORE COMPUTER PACKAGE 

AND SAVE EVEN MORE .. . 
C 64 S229.OO C 64 5229.00 
VIC 1541 239.00 or VIC 1530 65.00 

~V~'C~'~7~O~1 __ -C~2~4~9~.OO~ ~V~IC~'~7~O~1 __ -c~2~4~9~.OO~ 
Total. ....... 5700.00 Tota l. . , . . 5530.00 
SAVE. . ... $ 17.00 SAVE.. . .. . $ 13.00 
PractiCalc 20 
For tho Commodoro V IC-20 
16K RAM required r_"" lCV2T101 .. . 
Disk ICV2D l 0) ... . " ••••. 

PractiCalc 54-For tho Commodore 64 
~~."~'!! "" ........ .. 

11··.·.. . ......... ". 

.. . 828.00 
........ 33.00 

. S37.OO 
3900 

~ Everything you need to support your 

COMMODORE VIC20 and C64 

• 

Unbelill:Yab ... poi"". to< \lame ..,,, 
__ -,.,.,~ ____ bu$ineso sol .... ". 10' your -... . _ ..... _ .. 

_:" ........... '_ .. --:------ ~ V IC20 and e64 

.......... roo MANY ro LIST BUT WE HAVE IT... 
Cardeo. Crllal;vo Sollworo. EPYX. HES. UMI.WICO. Romo. 

For I complela li . ling 0 1 all SAVE'. prO<lucts. send $5.00 10' ou, cl talog ue 
Ire lundable wil~ you, l irat order). Call our loll Iree number loda y lOr 
ordo, . only. 

U •• your Amoric.n E.pr . ... ViSA. MUle,card. C~ ItCi. or mon"V ardor. 
Minimum order 01 $60.00, Oullide conlinenlal U.S.A. minimum " rd., 
$250_00 U.S. currency. S~lppinll.nd ~ .ndling cha rlil. a'e ex tr • . All price. 
... • • ubjoo:I t" chl nge w ithout notiCI . Allow 2·4 weeh 10, delivery. Pric .. 
good through DEC EMBER. 1983. 

~ 
Order Toll Free 1-800·241·2682 

. In Georgia (404)-351 -8495 
SOU IH ERN AUDIO V'OEO ElECTRON IC S INC 

C-ll 1782 MaricUa 8Ivd .• N.W .. Atlanta. Georgia 30318 

The CP VIC·20 Expander is {he one you have been 
waiting for. It incorporates a ll thc features you've 
ever asked for. It has such unique built-in Quali ty 
features as: Four high quality positively keyed can· 
nector slots for full memory expansion and utility 
cartridges; Gold-plated contact fingers for solid and 
long-lasting connection; An on·board RESET button 
that allows thc restart of the VIC·20 without turning 
o ff the computer; Four individual slot ON·OFF con
trol switches which are arranged for easy access and 
designed with fingertip control rather than pen tip; 
An external power supply hook· up provision with a 
two-way power source switch; A fuse block for 
overload and short protection. It is priced at only 
$54.95 . Uul t r inqulrie!l wtlcomr . 

.. __________ ~mmodortl 64 fmd VIC·20 9r6 Iflldemerks ofJ~mmodore Business M/Jch/n/J$. IflC. __________ .1 
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NEWS&PRODUCTS

Compuscopc's Supertnother provides

eight expansion slots for the VIC.

button that freezes a program or

game in progress, and a replace

able fuse. The board includes a

write-protection switch, which,

when used with Blocksave soft

ware (included with the board),

allows you to make backup

copies of cartridge programs on

tape or disk.

The board, which is com

patible with most VIC expansion

modules, sells for $129.95.

Compuscope

6400 Signal St.

Tiilamook, OR 97141

VIC-2O Adventure

MicRo Information Systems has

produced an adventure game

called Zorbk for the VIC-20.

In the game, you become the

great-great-grandson of Zorlok

the Wizard. You must enter his

castle, wipe out a plague of

monsters, and regain his

treasures.

The tape version of the pro

gram requires 8K expansion and

sells for $39.95; the disk version

requires 16K expansion and sells

for $45.95.

MicRo Information Systems

P.O. Box 73

Wayne, Nj 07470

(201) 696-3296

Intelligent

Multiple Interface

Interpod, an intelligent

6502-based multiple interface,

PRICES SLASHED

ON

COMMODORE
1541 Disk Drive SZ49

17Q1 Monitor SZ69

1525 Printer SZ39

1530 Dalaselte S63

1600 VIC MODEM $59

VIC Prog. Rel. Guide $13

C-64 Prog. Rel. Guide $17

Commodore 64 $229

VIC-20 Computer $95

C-64 Logo-cart $39

C-64 Pilot-carl $39

C-64 PASCAL-D $59

16-K RAM lor VIC $50

3 slat expansion-VIC 128

Software 6 pack-VIC $15

8 Games lor VIC $25

2000 ITEM CATALOG - S3
REFUNDED WITH ORDEH.

Dealers-We distribute major brands.

INQUIRIES INVITED.

Space

Shuttle

Software
BOX 252. CAPE CANAVERAL FL 3232fi

(3D5) 459-9116
VIC-20 Jiii'! ■-■ ."■■-■ Joio 04 .■!!* !■. n'k( Di

COMMODORE ELECTRONICS. L.T.D.

WHEELE B

SOFT GUIDE
NEWSlf TTEI

IMP

COMMODORE 64
TM VIC 20

TM

BUY THE RIGHTPROGRAM-

THE 151 tTme"-~ALL THE TIME!

FOR LESS THAN THE PRICE OF ONE

PROGRAM YOU CAN HAVE 12 MONTHLY

ISSUES OF SOFT-GUIDE-A NEWSLETTER THAT

REVIEWS GAMES, HOME, EDUCATIONAL AND

PERSONAL PROGRAMS FOR THE VIC 20 AND COMM.64, ONLY.

ALL REVIEWS-NO ADS. THE CALL IS FREE-SUBSCRIBE NOW AND

VISA-MASTERCARD ORDERS ONLY ■■■■■■■■k
^^k L n Mil I C H

call 1-800-835-2246 EXT.271 suisciheis

TOLL

FREE Kama* 1 -800- 362-2421 Ext. 271 I

II paying by check or money order

SOFT-GUIDE 49 74 N.Fr«.no St. .Suit* 303 Fr.ino CA 93 726 ~^Z1^?'
rl-,n« .ilii» ilijlii -••«! f«r pfM.iilnj. Think you. ml" yftompulw u.i.

CampI/ scope's SlIpenllother provides 
eight expansioll slots for the VIC. 

button that freezes a program or 
game in progress, and a replace
able fuse. The board includes a 
write-protection switch, which, 
when used with Blocksave soft-

PRICES SLASHED 
ON 

COMMODORE 
1541 Disk Drive ....... .... . $249 
1701 MOlitor .............. $269 
1525 Printer .............. S239 
1530 oatuelle ......... . .. $63 
1600 VIC MODEM.. .. . .. . .. 859 
VIC Prag. ReI. Guide ......... S13 
C-64 Prog. ReI. Guide ........ $17 
Commodore 64 .... ... . . .... $229 
VIC-20 Computer ........ .. . $95 
C-S4 logo-cart. .. . .. . . . . .. . $39 
C-S4 Pilot-cart. . . . .. . . . . . .. $39 
C-64 PASCAL-D. . . . . . . . . . .. 859 
IS-K RAM lor ViC .......... S50 
3 slat upanslan·VIC . . . . . . . .. $28 
Sollware Spack-VIC . . . . . . . .. $ 15 
8 Games lor VIC. . .. . . .. . ... $25 
2000 ITEM CATALOG - $3 

REFUNDED WITH ORDER. 

Dealers , Wedistribule maJor brands. 
INQUIRiES INVITED. 

Space ~ 
Shuttle . ii~""""':=: 
Software 
BOX 252, CAPE CANAVERAL FL 32920 

(305) 459·9116 
'o'IC·20 . ~d CommOdo .. &.0. .,. UI,,"ml';" 01 

CO .... OOORE ELECTRONICS. L.T.O. 

ware (included with the board), 
allows you to make backup 
copies of cartridge programs on 
tape or disk. 

The board, which is com
patible with most VIC expansion 
modules, sells for $129.95. 
CampI/scope 
6400 Sigllal St. 
Tillamook, OR 97141 

VIC·20 Adventure 

MicRo Information Systems has 
produced an adventure game 
called Zorlok for the VIC-20. 

In the game, you become the 
great-great-grandson of Zorlok 
the Wizard. You must enter his 

castle, wipe ou t a plague of 
monsters, and regain his 
treasures. 

The tape version of the pro
gram requires BK expansion and 
sells for $39.95; the disk version 
requires 16K expansion and sells 
for $45.95. 

MicRo lllformatioll Systems 
P.O. Box 73 
WaYlle, NJ 07470 
(201) 696-3296 

InteWgent 
Multiple Interface 

Interpod, an intel1igent 
6502-based multiple interface, 

WHULII 

SOFT·GUIDE 
NEWSlfTUI ,. , 

1!>07t< 
COMMODORE 64'· VIC 20'· 

BUY THE RIGHT PROGRAM
THE-lifTIN\E;:J\LLTIiE-n~E! 

FOR LESS THAN THE PRICE OF ONE 
PROGRAM YOU CAN HAVE 12 MONTHLY 
ISSUES OF SOFT-GUIDE-A NEWSLETTER THAT 
REVIEWS GAMES, HOME, EDUCATIONAL AND 
PERSONAL PROGRAMS FOR THE VIC 20 AND COMM.64, ONLY. 
ALL REVIEWS-NO ADS. THE CAll IS FREE-SUBSCRIBE NOW AND 
SAVE 33%ON SOFT-GUIDE 20 OR 64 NEWSLETTER ----------------------------------

CAL L 
TO l L 
FREE 

50FT -GUIDE 

VISA · MASTERCAIO O IDUS ONlY 

1-800-835-2246 EXT271 

Konloll·800 - 362·2421 ExI . 271 

II paytng by check or money order 

4974 N.F'e,no 51 .• 5uileJ03 Fre,no Cot. 93776 

CHAIITU 

S U,S ClllE 'S 

€9?9 

, 

I 
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NEW!

LOWER PRICES

LONGER LENGTHS

DATA TRAC I C-06, C-12, C-24

Fiorn the leading supplier ol Computer

Grade Cassettes, new. longer length C- 1Z s

|6 minutes per side) provide Ihe eilra few

i<-fi needed lor some 1GK programs.

Premium 5-screwshell wilh leader

1 — BASF tape

Internationally acclaimed.

Thousands ol repeal users.

Error Free • Money back Guarantee

1 Dozen

2 Dozen

C-06

7.00

13.00

C-12

7 50

C-24

9.00

1700 AffiL

500 C-12s—38C
s*,nn."9liJ 5M

, mi TRACTOR FEED . DIE-CUT

J BLANK CASSETTE LABELS

S3.00/100 S20.00/1000

CASSETTE
STORAGE CADDY

Holds 12 cassurctia w/o boxes

Includes edge labels

and Indea ca/o

BASF QUALIMETRIC

FLEXI-DISC

\ 5tt" SSDD. Soft Sect. I O-
I Lifetime warranty

S26.95/10 S120.00/50 S215.00/100

MICRO CASSETTES
in convenient short lengths

1 Do*

2 Dol

MC-10

1650

32 50

MC-20

1800

34 50

MC-30

1900

36 00

Same Buperltx Inpo i

premium stall *ffi\

ckjOii'j bo*

SHIPPINGIHANDUNG $3.50
Any quanlily jeictpt 500 special)

NOTE: Oulside JE Contin. States shipping

S3 50 PLUS Si per caddy: per dozen cas

settes, per dozen boies: r e r 10 discs

In Conl U S shipments are by UPS

unless Parcel Posi requested

■i ■■ r, .i I- ■!_.-'■_ ,!i ,■ Salts Tai

WRITE FOR FREE BROCHURE

ASK FOR QUANTITY DISCOUNTS

for IMMEDIATE SHIPMENT

on Credit Card Orders

Call: 213/700-0330

VORK lOTomputerujore
9525 Vauar Ave. #G Chatswonh. CA 91311

HUNDREDS OF PROGRAMS AVAILABLE
FOR THE COMMODORE 64 & VIC 20

Commodore 64 All Prices up to
|\ 30% OFF RETAIL

VIC 20

COMMODORE

Commodore 64 Computer

1541 Disk Drive

1701 Color Monitor

1525 Printer

1530 Datasetie

HOME

Quick Brown Fo* (CT)

Paper Clip (D|

WordPro 3 Plus (D)

CalcResult Advanced (D]
Hesmon (CT)

Home Accountant (D)

EDUCATIONAL

Facemaker (D)

Kindercomp (D)

In Search ol IMe Most
Amazing Thing ID)

Early Games (D/CASS)
Electronic Party (VIC 20/CASS!

Square Pairs (VIC 20/CASS)

Turtle Trax (VIC 20/CASS)

249.95
269.95

269.00

249.95

69 95

47.50

96.25

67.95

135.00

29.95

49.95

26.25

22.50

29.95

22.50

22.50
22.50

22.50

GAMES

Zork I. II, or III (D) 29.00
Deadline (D) 37.00

Starcross(D| 29.00

Jumpman (D/CASS) 29.95

Spritemaster(D/CASS) 26.95

Neutral Zone (D/CASS) 27.50
Temple ol Apshai (D/CASS) 29.95

HARDWARE AND ACCESSORIES

Cardco Parallel

Printer Int. 63.95

The Connection Parallel Int. 69.95
Cardco 3 Slot Exp. Board 31.95

16K Memory Expander

(VIC 20) 57.00

Data 20 8K Display Mgr

(40/80 col. plus Word Proa) 119.95
Data 20 Display Mgr (40/801 79.95

Zenith 12" Green Monitor 109.00
Amdek Color I Monitor 319.95

C. Itoh Prowriter 8510AP 395.95

Control Data Diskettes (10) 23 00

Write or call for FHEE CATALOG. TO OHDER: CALL 1-714-951-5596
8:00 A.M. - 8 00 P M. PST Mon.-Sat. or send check Or

credit card number, signature and expiration date.

CENTURY MICRO PRODUCTS
R O. Box 2520, Mission Viejo, CA 92690

Visa/Mastercard add 3%. Personal checks allow2 weeks to clear. CA residents add sales tax.

Shipping and handling and $3.00 (hardware extra). Prices subject \o change.

CROW*COMPUTER

LARGE

SELECTION

Trainers Corner Shopping Center

[ 663. Quakertown, Pa. 18951

In Pa. (215)538-1665

Out of Pa. (800)344-4499

iERVICE SEND FOR FREE CATALOG

FAST

COMMODORE VIC-20

Commodore

Gorf c

Vic Avenger c

Creative

Chopiifrer c

Serpentine c

Household Finance c

Car Cost c

39.95

29 95

29.95

29.95

19.95

19.95

Compuler Sofia ale Asioclarej.

PractlCalcZOl

PractiCalc20d
PiactiCalcPlust

PiactlCalcPlusd

VicPak'll

HES

HES Writer c

Turtle Gcaplc c
Gridrunner c

6502 ProDevelopmpni <

Micro-Spec

General Ledger d
Data Base Manager d

Quick Brown Fox

Quick Brown Foxc

39.95

44.95

49.95

54.95

19.95

39.95

39.95

29.95

29.95

89.95

59 95

64.95

31.95

23.95

23.95

23.95

16.95

13.95

34.95

3695

41.95

46.95

16.95

31.95
31.95

24.95

23.96

69.95

4795

54.95

COMMODORE 64

Commodore

Disk Bonus Pack d 19.95

Compuler Sod ware Associates

PractiCaic 64 1

PracliCalc 64 d

Inventory 64 d

Hes

Betro Ball c

6502 ProDevelopmpnt t
Cocoe

Micro-apec

General ledger d
Data-Base Manager d

Professional Soflu-ate

Wordpro 3 Plus d

Spinnaker

Face Maker d

Face Maker c

Snooper Troops 1 or II d

Svnaspe

Fort Apocalypse c

Fort Apocalypse d

Shamus c

Shamus d

49.95

54.95

24.95

39,95

29.95

49.95

99.95

89.95

89.95

34.95

34.95

39.95

34.95

34.95

34.95
34.95

16.95

41.95

46.95

21 95

29.95

23.95

39.95

79.95

69.95

71.95

26.95

27.95

29.95

27.95

27.95

27.95
27.95

TERMS: Prices subject to change. VISA and

allow 2 weeks to clear. C.O.D. on Certified
MASTERCARD add 3%. Personal Checks

Check. PA. !i.■■„<!,■,> i ■. ...1,1 6% Sales Tax.

, 
, 

NEW! 
'LOI/IER PRICES 

LONGER LENGTHS 

DATA TRAC I CoOS, C-12, C-24 
From the leading $upplier 01 Com puler 
Grade Cnuttu_ new . longer len\llh C-12'$ 
16 minulu per side) provide lhe u lra lew 
leet needed tor some 16K pro\lrams. 

Premium 5·strewshe ll with leader 
_ BASF tape 

Inlernal lonallvacclalmed. 
lhouunds 01 reptal users . 

TRACTOR FEEO • OIE·CUT 
BLANK CASSEtTE LABELS 

$3.00/ 100 520.00/ 1000 

CASSETTE 
STORAGE CADDY 
Hotf. 12 _ "/0 bO ... 
II'CMIft ""Of labIoIl 
..-.I rro.. catc! $2" 

BASF aUAUMETRIC 
FLEX I-DISC 

5V.- S50D, 5011 Sect. 
L~etlme wartantyt 

MICRO CASSETIES 
In convenient short lengths 

IIIe-IO IIIC_20 MO.,. , " 
, 00 19 ~--1 

'0 , 3250 "50 3000 

• "f,,":(C .. ~~~~= $twp 0 " 

o .,..... !tI5!ItI- lnc:kIdw 

, -... ~ .. 
SHIPPING/HANDUNG $3.50 
A", ~UlRtII'y tU lcpl SOD'lIIml l 

HOTE. O~tsl~e •• COnllll . S\)tu shipplIIl 
$l .5lI PlUS $1 per addr: per donn as· 
lellts. pel doltn !lQ IU : per 10 dIUS. 

In Unl U S. s./Ilpments • • e by UPS 
""len P.llel PGSI re~nlle' . 

',"'oml' 'es,denll idO hln h. 

WRITE FOR FREE BROCHURE 
ASK FOR QUANTITY DISCOUNTS 

HUNDREDS OF PROGRAMS AVAILABLE 
FOR THE COMMODORE 64 & VIC 20 

All Prices up to 
30% OFF RETAIL 

VIC 20 

COMMODORE 
Commodore 64 COmpuier 
1541 Disk Drive 
1701 Color Moniior 
1525 Prinler 
1530 Dalasotle 

HOME 

249.95 
269.95 
269.00 
249.95 
<095 

GAMES 
Zorlt I. II. or III (D) 
Deadline (0 ) 
Slarcross (D) 
Jumpman (OICASS) 
Spritemaster (D/CASS) 
Neutral Zone (OICASS) 
Temple 01 Apshai (D/CASS) 

29.00 
37.00 
29.00 
29.95 
26.95 
27.50 
29.95 Quick Brown Fo~ ICT) 

Paper Clip (D) 
WordPr03 Plus (D) 
Ca!cResult Advanced (D) 
Hesmon (GT) 

47.50 
96.25 
67.95 

135.00 
29.95 
49.95 

HARDWARE AND ACCESSORtES 
Cardeo Parallel 
Printer Inl. 

Home Accountant (D) The Coonection Parallel tnt. 
Cardco 3 Slot Exp. Bo.,rd 

EOUCATIONAl 16K Memory Expander 
Facemaker (0) 26.25 (VIC aI) 

63,95 
89.95 
31.95 

57.00 
Klndcrcomp (D) 22.50 Data 20 8K Display Mgr 
In Search or tho Most (40180 col. plus Word Pmc.) 119.95 
Amazing Thing (0) 29.95 Data 20 Display Mgr (40180) 79.95 

Early Games (D/CASS) 22.50 Zeni th 12" Groon Monitor 109.00 
Electronic Party (VIC 2O/CASS) 22.50 Amdck Color I Monllor 319.95 
Square PalfS (VIC 2O/CASS) 22.50 C. Itoh Prowriler B510AP 395.95 
Turtle Trax (VIC 2O!CASS) 22.50 Control Data Diske"es (10) 23.00 

Write or call tor FREE CATALOG. TO ORDER: CAU 1-714-951-5596 
8:00 A.M. ' 8:00 P.M. PST Mon.-Sal ()( send check or 
credIt card number. algnltUf1l and expinll;on dare. 

CENTURY MICRO PRODUCTS 
R O. Box 2520, MINion Viejo, CA 1128110 

Visa/Maslercard add 3'IIt. PertonII checks allow 2 weeU to clear. CA AiI!iden1S add sale, tax. 
Shipping and handling and 53.00 (hard_ Ail extnl). Priees,ubject to change. 

a .. ·· CROWN COMPUTER . 
and Software Tra lne rs Corne rShopplngCenter 

Rts. 309 & 663, Quakerto wn, PI. 18951 

LAR E = 0 FA T Oul of Pa.(ROO)344.4499 G -U) S In Pa.(215)53S·1665 

SELECTION = . SERVICE SEND FOR FREE CATALOG 

COMMODOR E VIC·20 COMMODORE 64 
Commodo.e Commodo.", 

Gorf c 39.95 3 1.95 Disk Bonu. Pack d 19.95 16.95 
Vic Avenger c 29.95 23.95 Com pUl er Soh .... a.e Assoclales 

Creative PzacIIC.1c64 I 49.95 41.95 
Chopllfte. c 29.95 23.95 PzactlCa1c 64 d 54.95 46.95 
Serpenllnec 29.95 23.95 InvenIO . ... 64 d 24.95 21.95 
Hou,..,hold Finance C 19.95 16.95 H •• C .. Co,., c 19.95 13." 5 

Compuler Soft .... are An oclaln 
Rdro Batt c 39.95 29.95 
6502 PzoDevelopmenl1 29.95 23.95 

PzacllCale 20 I 39.95 34.95 Cococ 49.95 39.95 
P •• cliC.1e 20 d 44.95 36.95 Mlero·Spec PzaClICale Plus I 49.95 4 1.95 
PzacliCale Pius d 54.95 46.95 Gene.al ledge. d 99.95 79.95 
VIePak-ll 19.95 16.95 Data-Bue Manage. d B9.95 69.95 

HE. Pzofeulonal Sofl wa.e 

HESWrU ... c 39.95 3 1.95 Wo.dp.o 3 Plus d 89.95 71.95 
Turtle Gr.ple c 39.95 3 1.95 Spinnaker 
Grldrunner c 29.95 24.95 
6502 ProDevelopmenl c 29.95 23.96 Face M. ke. d 34.95 26.95 

Face M. ke .. : 34 .95 27.95 
Mlero·Spec Snoop ... Troops I 0. 11 d 39.95 29.95 

Gene.al Ledger d 89.95 69.95 
Da .. Base Manager d 59.95 47.95 • Quick Brown Fo," d 
QUick Bro .... n Fo,"c 64 .95 54.95 

TERMS: Prices 8ubJ.,CI 10 chnllg ll . VISA add 3%. p., .. nnal Ch.,cks 
a llow 2 weeks 10 d e llr . C.O.D. on Cert lfl .,d Check. PA. R.,. ld.: nl ~ add 6" Sal.,. Tax. 



NEWS&PRODUCTS
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T/ic Interpod, an intelligent freestand

ing interface for the VIC and 64, uses a

6502 to communicate with all Com

modore and RS-232 devices.

gives serial and parallel capabili

ties to the VIC and 64.

The interface lets the com

puter communicate with all

Commodore serial .IEEE and

IEEE-488 devices, as well as

RS-232 devices. It is a stand

alone unit that uses no computer

memory.

Up to 30 IEEE devices and

any RS-232 modem or printer

can be accessed by the system

when the Interpod is plugged in

to the serial port. Through the

Interpod, the computer can com

municate with voltmeters, plot

ters, and other peripherals.

The interface is available for

S180.

l.imbic Systems, Inc.

1056 Elwell Court

Palo Alto, CA 94303

(415) 964-8788

COMPUTE!'* Gazette for Commodore

welcomes announcements of new pro

ducts for VlC-20 and Commodore 64

computers, especially products aimed at

beginning to intermediate users. Please

send press releases and photos well in ad

vance to: Tony Roberts, Assistant Man

aging Editor', COMPUTED Gazette,
P.O. Box5406, Greensboro, NC27403.

New product releases are selected from

submissions for reasons of timeliness,

available space, and general interest to

our readers. We regret that wean-unable

to select nil new product submissions for

publication. Renders should Iv aware

thai we present here some edited version

of material submitted by vendors and are

unable to -vouch for its accuracy at time of

publication, 4Qf

STEPPING
MOTOR

INTERFACE
CONTROL THE REAL WOHLD

STEPPING MOTORS are extremely precise

specialized molors. Wilh Ihe aid ol Ifie computer,

the shall can be totaled any number ol 'evolu

tions la the eiacl position you warn Vary simple

poke commands pulse Ihis geared Oown. high

lorgje motor 1.8' lor 200 steps pet revolution.

Ideal tor use in roDolicS. plotters, chart recorders,

molion conlrol, scientific applications, as well

as do-il-yourseH hobbyisis.

YOU GET:

"Motor with 4 1/6:1 gear box

•Complete circuit board wilh sockeierj IC's

■Power supply

•Connecting cable specify VIC or 64

ASSEMBLED

AND TESTED

CHECK or MONEY ORDER ZYTEK
ADD $2 SHIPPING RO. BOX 173
PA. RES. AOQ 6* TAX MAPLE CLEH.PA.

19002

$9995

COMSTAR AIR* SHIPPING WITHIN 2 DAYS
SEND S1.00 FOB COMPLETE LIST

COMMODORE
GX 100 PRINTER [B0 COLUMN) [BANANA] 199

CARDCQ PRINTER INTERFACE (PARALLEL) 59

ALIEN GROUP VOICE BOX [D.T] 85

NEWPORT PROSTICK 23

ELEPHANT DISKS [BOX OF 10) 21

RABBIT [EASTERN HOUSE| [VIC OR 64] 35

HES MODEM (WITH SOFTWARE] [VIC OR 64) 59

HES M0N ASSEMBLER JC] [VIC OR 64) 29

DUST COVER 7

QUICK BROWN FOX |C| (VIC OR 64) 49

COM-64
WORDPRD3 ' |D| 59

VIDEOPAK flO |60 COLUMNI 159

Z-BD VIDEOPAK IWITH CPM| 259
650? PROF. DEV. SYSTEM [T| 23

ROBBERS OF LOST TOMB I0.TI 2)

PROG. REF. GUIDE |BOOK| IS
ELEMENTARY 64 |B0OK| 14

64 FORTH [C] 46

JUMP MAN [D.TI 29

PRACTJCALC ISPREAD SH£ET| |T| 39

FORT APOCALYPSE |D.T| 26

GOTHMDG'S LAIR (D.T| 34
FROGGER III 11 26

AHHIHIUHIlfl |l| 16

TEMPLE OF APSHAI (D.T| Z9

C CARTRIDGE I) DISK

VIC-20
I6K RAM 59
CARDBOARD |3 SLOT EXP.| 33

DISPLAY MANAGER 140/60 C6L.I 69

HESWRITEH |C) 29

TUHTLE GRAPHICS |C] 29

VIC FORTH [C| AS

CHOPLIFTER [C] 29

SHAM US If. 29

SCORPIOMIC] 29

SPIDER CITY 10 ?9
SWORD OF FARGQAL|T)2IK 23

KIDS AND THE VIC |DOOK1 < 17

VIC GRAPHICS I600KI 12
SUBMARINE COMMAND! II |C| 31

TYPE ATTACK |C| 29

T = CASSETTE ■ MOST ITEMS

ORDERS ONLY: 800-558-8803
. „ or send chBCk or monavordar. UISA. MC idit

P.O. BOX 173OGOLETA.CA93I16 3V Shipping—SZ (or loltwirt (till lor
[805) 964-4660 htrdwrira). Cilli idd G'.t».CODidd 12.50.

NEWS&PRODUCTS 

Commodore serial.IEEE and 
IEEE-488 devices, as well as 
RS-232 devices. It is a s tand
alone unit that uses no computer 
memory. 

COMPUTE!'s Gazel le for COIIIIllO/ion.' 
we/collies (1II/lOlIItCellll'lI ls of lIew pra
ducls fo r VIC-20 (lml COllllllot/ore 6.J 
compllters, t'sl'I.'Cill/ly products aimed at 
bcgillllillg 10 illterllll'lliatt' IIsers . Please 
sClld press re/cases II lId p/t% s well ill £!Ii
Vllllce to: TOllY Rolierts, AS5islllll/ MII"
IIgillS Editor, COMPUTErs Gazell e, 
P.O. Hox 54U6, Grct'lI slJO/"{I , NC 2740.1. 

Thl! /flterpod, an intelligent freestand· 
illg ill/erfaee for tile VIC and 64, llses a 
6502 to commllnicate Wit/I al/ eom
modorcnfld RS-232 devices. 

gives serial and parallel capabili
ties to the VIC and 64. 

The interface lets the com
puter communica te with aU 

Up to 30 IEEE devices and 
any RS-232 modem or printer 
can be accessed by the system 
when the Interpad is plugged in
to the serial port . Through the 
Interped, the computer can com
municate with voltmeters, p lo t
ters, and other peri pherals. 

The interface is ava ilable fo r 
5180. 
Limbic Systems, JIIC. 

1056 Elwell COllrt 
Palo Alto, CA 94303 
(415) 964-8788 

New I'mdllcl rl'lense:; flrc sc/cc/e(1 frolll 
SIl/mlissiollS for rel/5lJ1 t:; of timelilless, 
auailaiJIe sptlcc, alld gCJlerlll interest to 
Ollr readers. We regrc/ tltat weare IIIlIIblc 
to sch'C t1//1 IU'W prOliuct sulilllissiolls for 
publicalillll , Ri'lIIlers sllOlIltl 11t' aware 
thai Wi' Ilrescllt here some ('(liled versitm 
of materilll SU/Illt i /l ed /'Y ili..'mfors flIlll 11r<' 

IIIIIIl1/e to lX)//(·" for ils IICCllrIICY III lillie of 
pl/iJlica/ioJl . • 

STEPPING 
MOTOR 

INTERFACE 

COM :TAR AIR' SHIPPING WITHIN 2 DAYS 
SEND 11.00 FOil COMPLETE LIST 

COMMODORE 
GX 100 PRINTER 180 COLUMNIIBANANAI . . ........... 199 
CAROCO PRINTER INTERfACE IPARALLELI ..... . ...... 59 CONTROL THE REAL WORLD 

STEPPING MOTORS are exuemel~ precise 
speciahlOO mOl0rs. \'1M me ard Olltle compuler. 
lhe 511al1 call be rOlaled ah~ humber 01 revolu
liol'll lO Ihee..acl oo5r/lOl1 you wal'll Vary simple 
poke commandS pU se m,s geared down. n,gn 
10101.10 molOr 1.8 lor 200 Sleps oer revolut'OI1 

IGeil10f use III 1000t,es, pleners. cnall recordCfS. 
rno~on eOf\lrOI . sc.ent,lre aDC3lrCalJons. as well 
as Oo-,I-yourself nODDyrsls 

YOU GET 
'MOIDr w,/tl 4 1/6. 1 gear oo~ 
' Complele c, rcu,IOOard w ,11I sockeled IC'S 
' Power supply 

' Canneclmg callie $pecl 'y VIC or 64 

ASSEMBLED 
AND TESTED '9995 

ZYTEK CHECK or MONEY ORDER 
ADD 12 SHIPPING P.O. BOX 113 

MA PLE CUN, PA. 
19002 

PA. RES. ADD 6% TAX 

ALIEN GROUP VOICE BOX 10.TI ............... •...... B5 
NEWPORT PROSTICK ..................... . ..... . 23 
ELEPHANT DISKS IBOX Of 101 ...................... 21 
RABBIT IEASTERN HOUSEIIVIC OR 641 ............... 35 
HES MODEM IWITH SOfTWAREllVIC OR 641 .......... 59 
HES MON ASSEMBLER ICIIVIC OR 641 29 
OUST COVER .................. 7 
QUICK BROWN fOX ICIIVIC OR 641 49 

COM-64 VIC-20 
WORDPRO J . [OJ S9 16K RAM ~ 
VIDEOPAK 80 ISO COLUM N) 159 CARDBOARD 13 SLOT U P., 33 
Z.ao VID[OPAK [WITII CPM[ l59 DISPLAY MANAGER [411 / 80 COLI 89 
6502 PROF. OEV. SYSTEM III 13 HESWIUHA [t[ 29 
ROBBERS OF LOST TOMBID.TI 21 TURTlE GRAPHICS ICI 19 
PAoG. REf. GUIDE [BO OKI 18 VIC fOIlTH [CI 46 
ELEMENTARY 54 [800KI 14 CHDPl lFTER [CI Z9 
64 FORTH It I 4tI SHAMUS [CI 29 
JUMP MAN [OJ[ 29 SCORPION [CI 29 
PRAC TICA LC [SPREAD SHEETI!TI 39 SPIDER CITY It[ 29 
fOAT APOCmpSE [0.T1 26 SWORD Of fARGOAl ITI2 1K 13 
GOTHMDO'S LAlli [O.n 34 KIDS AND THE VIC [BOOKI 17 
f RDGG ER [OJJ Z6 VIC GRAPHICS [BOOKI~ 12 
ANNIHILA TOR III 18 
TEMPLE OF AI'SHAI [OJI Z9 

SUBMARINE COMMANDER Itl 31 
TYPE ATTACK [CI Z9 

C • CARUID6( D • DISK r • CASSETTE •• O$T IU.S 

~ ORDERS ONLY: 800·558·8803 
or und cIt"k'f IIIOnI Y Dl"dll. VISA. Me Idd 

P.O. BOX 1730 GOlETA.CA93116 3%. Shlpplng- J2 lor lGflwlf. [clll lor 
[8051 964-4660 lIardwml. Clli/add 6'10 tu.eDD add l2.50. 

I 

i 
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Bug-Swatter:
Modifications And Corrections

• IMPORTANT: We added a POKE to the "Automatic

Proofreader" (October 1983) to protect it from being

destroyed when you LOAD .mother program from

tape. The POKE does protect the Proofreader, and the

Proofreader itself is not affected. However, a quirk In

the VIC-20's operating system means that programs

typed in with the Proofreader and SAVKd to tape

cannot be LOADed properly later. If you LOAD a

program SAVEd while you had ihe Proofreader in

memory, you will get a ?LOAD ERROR message. This

applies only to VIC-20 lape SAVEs (disk SAVEs work

OK, and the quirk was fixed in the Commodore 64).

The solution is to use this special LOAD procedure:

1. Turn the power off, then on again.

2. LOAD the program from lape {disregard the

?LOAD ERROR).

3. Type: POKE 45,PEEK(174);I'OKE46,PEEK

(175):CLR

4. Press RETURN.

5. ReSAVE the program to tape.

The program will LOAD jusl fine in the future.

This month, Ihe Proofreader has been updated to

prevent this problem. The Proofreader also has been

improved in other ways. We strongly recommend that

you type in the new version of the Proofreader and

discard the old one (the new version works on either

the VIC or 64 and checks itself for typing errors).

We apologize fur any inconvenience this may have
caused you.

• Many readers ran into recurring errors when

attempting to run the "Single Drive File Copy"

program that accompanied September's "64 Ex

plorer" column. The errors involved numerous

GOTOs and GOSUBs without corresponding

target lines.

Here's what happened: just before the

working version of the program was listed on our

printer, 28 seemingly needless REM statements

were deleted to save space. Usually, deleting a

REM statement does not affect program operation.

But in this case the REMs were being used to sep

arate blocks of code to make the listing easier to

read, and they were targets of the GOTOs and

GOSUBs. The program will work if all GOTOs

and GOSUBs without target lines art? renumbered
to branch to the next higher line number.

Since this solution would require lots of ed

iting, and some references might be missed, we've

decided to list all the deleted line numbers. The

program can be fixed by adding these lines, and

by changing the GOTO statement in line 1090

180 COMPUTEIS Gazelle November 1983

from GOTO 5000 to GOTO 4000.

(By the way, this is a good argument for

adhering to the principle of never making a REM

statement the target of a branch instruction. Many

people, when entering listings, routinely omit

REMs to save typing and memory.)

Add these lines: 10 REM, 30 REM, 100 REM,

120 REM, 200 REM, 220 REM, 300 REM, 320 REM,

400 REM, 420 REM, 500 REM, 520 REM, 600 REM,

620 REM, 700 REM, 720 REM, S00 REM, 820 REM,

900 REM, 920 REM, 1000 REM, 102(1 REM, 2000

REM, 2020 REM, 3000 REM, 3020 REM, 4000 REM,

4020 REM.

• "TeleTerm 64" (September) works as pub

lished. But if you are having problems with

uppercase letters appearing as lowercase or vice

versa, try this modification: delete line 124 and re-

enter the statement as line 95.

• In the VIC-20 version of "The Viper" (Au

gust), omit the colon between THEN and PRINT

in line 570.

• The author of "VIC/64 Mailing List" (Au

gust) suggests these changes to correct an infre

quent bug in (he Examine and Change options:

47 A$="":INPUT"(CLR}WHICH ITEM";A?:A=VAL(
A?):IFA$=""ORA<1THEN19

48 READA$:IFAS="END"THEN19

49 IFA$o"XX"THEN48

50 READAS:IFA<>VAL(A$)THEN48

If you are using "VIC/64 Mailing List" with

adhesive mailing labels spaced one inch apart,

the author suggests these changes for proper

spacing:

95 N2$=LEFTS(B$,X):N1S=RIGHT$(B$,LEN(BS)-
X)

101 READA:GOSUB92:GOSUB102:GOTO99

104 PRINT#1,CHR$(10)CHR?(10):RETURN

114 IFZ=4THEN120

116 PRINT#1,CHR$(10)CHR$(10)"ITEM";A:GOSU
B92

120 GOSUB92:GOSUB102:CLOSE1:GOTO60

Also, in case the instructions for modifying

the program for tape were unclear, here is the

line to change:

55 PRINT"lCLR}":SAVE R$,1:END

We appreciate receiving both corrections and
modifications from readers. Please address them
to:

Bug-Swatter

c/o COMPUTED Gazette

P.O. Box5406

Greensboro, NC 27403 ffit

, 

, 

Bug-Swatter: 
Modifications And Corrections 

• IMPORTANT: We added a PO KE to the" Autolllatic 
Proofreader" (October 1983) to protect it from being 
destroyed when you LOAD ;molhcr progra m from 
tape. The POKE d ocs protect the Proofreader. a nd the 
Proofrcader itself is not affected. However, it quirk in 
the VIC-20's operating system means thai programs 
typed in wit h the Proofreader and SAVEd to t<lpe 
Cilono! be LOADed properly i<llcr. I f you LOAD a 
p rogram SAVEd while you had the I' roofrcildcr in 
memory, you will gct a ?LOAD ERROR meSs,lgt!. This 
applies only to VIC·20 tape SAVEs (disk SAVEs work 
O K, and the quirk was fIXed in the Commodore 6:1). 
The solution is to use this special LOA D procedure: 

1. Turn the power off, then on again. 
Z. LOAD the program from tape (disregard the 

?LOAD ERROR). 
3. Type: PO KE 45,PEEK( 174): PO KE 46, PEEK 

(175):CLR 
4. Press RETURN. 
5. ReSAVE the program to tape. 

The program will LOAD just fi ne in the future. 
This month, the Proofreader has been updated to 
prevent this problem. The Proofreader il lso hilS been 
improved in other ways. We strong ly recommend thai 
you type in the new version of the Proofreader and 
discard Ihe old one (Ihe new version works on ei ther 
the VIC or 64 and checks itself for typing errors). 
We apologize for any inconvenience this may have 
caused you. 

• Many reade rs ran into recurring errors when 
attempting to run the "Single Dri ve File Copy" 
program that accompanied September's "64 Ex
plorer" column . The errors involved numerous 
GOTOs and GOSUBs without corresponding 
target lines. 

Here's what happened: just before the 
working ve rsion of the program was listed on our 
printer, 28 seemingly needless REM statements 
were deleted to save space. Usua lly, deleting a 
REM statement does not affect program operation. 
But in this case the REMs were being used to sep
arate blocks of code to make the listing easier to 
read, and they were ta rge ts of the GOTOs and 
GOSUBs. The program w ill work if a ll GOTOs 
and GOSUBs without target lines a re renumbered 
to branch to the next higher line number. 

Since this solution would req ui re lots of ed
iting, and some refe rences might be missed, we've 
decided to list all the deleted line numbers. The 
program can be fixed by adding these lines, and 
by changing the GOTO sta tement in line 1090 
180 COMPUTErJGaze"e Novembe, 1983 

f<om GOTO 5000 to GOTO 4000. 
(By the way, this is a good argument for 

tld hering to the principle of never making tl REM 
sta temen t the target of a branch instruction. MallY 
people, when enteri ng li stings, routinely omi t 
REMs to save typing and memory.) 

Add these li nes: 10 REM, 30 REM, 100 REM, 
120 REM, 200 REM, 220 REM, 300 REM, 320 REM, 
400 REM, 420 REM, 500 REM, 520 REM, 600 REM, 
620 REM, 700 REM, 720 REM, 800 REM, 820 REM, 
900 REM, 920 REM, 1000 REM, 1020 REM, 2000 
REM, 2020 REM, 3000 REM, 3020 REM, 4000 REM, 
4020 REM. 

• "TeleTerm 64" (September) works as pub
lished . But if you ilre hav ing problems with 
uppercase letters appearing as lowercase or vice 
versa, try this modifica tion: dele te line 124 and re
enter the statement as line 95. 

• In the VIC-20 version of "The Viper" (Au
gust), omit the colon between THEN and PRINT 
in line 570. 

• The <l uthor of "VICl64 Mailing List" (Au
gust) suggests these changes to correct an infre
quent bug in the Examine and Change options: 

47 A$ ="": INPUT"{CLR}WHICH ITEM";A$:A""VAL( 
A$) : IFA$- ""QRA<l THEN19 

48 READA$:IFAS-"END " THEN19 
49 I FA$<> "XX " THEN48 
50 READA$ :IFA < )VAL(A$)THE~4B 

If you are using "VIC/64 Mailing List" with 
adhesive mailing labels spaced one inch apart, 
the author suggests these changes fo r proper 
spacing: 

95 N2$-LEFT$(B$ , X):N1$ - RIGHT$(B$,LEN(B$ ) -
xl 

101 READA:G05UB92 : G05UB102:GOT099 
104 PRINTI1 , CHR$(10)CHR$(10):RETURN 
114 IFZ=4THEN120 
116 PRINTtl . CHR$ (10) CHR$ ( 10) " ITEM" ; A: GOSU 

892 
120 GOSUB92:GOSUB10 2 : CLOSE1 : GOT060 

Also, in case the instructions for modifying 
the program for tape were unclear, here is the 
line to change: 
55 PRINT"{ CLR}" : SAVE R$,l:END 

We appreciate receiving both corrections and 
modifications from readers. Please address them 
to: 

Bug-Swattcr 
c/o COMPUTE!'s Gazette 
P. O. Box 5406 
Cn·clIsIHJro, NC 27403 • 



How To Type In

COMPUTE!* Gazette Programs

Many of the programs which are listed in COM-

PUTEI's Gazette contain special control characters

(cursor control, color keys, inverse video, etc.).

To make it easy to know exactly what to type when

entering one of these programs into your com

puter, we have established the following listing

conventions.

Generally, any VIC-20 or Commodore 64

program listings will contain bracketed words

which spell out any special characters: {DOWN}
would mean to press the cursor down key. {5

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. This would appear

on your screen as a "heart" symbol. If you find

an underlined key enclosed in braces (e.g., {10

N.}), you should type the key as many times as

indicated (in our example, you would enter ten

shifted N's).

If a key is enclosed in special brackets, H,

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, ii' the key is preceded by
a number, you should press the key as many times

as necessary.

Rarely, you'll see a solitary letter of the al

phabet enclosed in braces. These characters can

be entered on the Commodore 64 by holding down

the CTRL key while typing the letter in the braces.

For example, {A} would indicate that you should

press CTRL-A. You should never have to enter

such a character on the VIC-20, but if you do, you

would have to leave the quote mode (press RE

TURN and cursor back up to the position where

the control character should go), press CTRL-9

(RVS ON), the letter in braces, and then CTRL-0

(RVS OFF).

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 [LEFT}'s, {HOMEJ's, and

{BLU }'s in our programs. The only way the com

puter can tell the difference between direct and

programmed cursor control is the quote mode.

Once you press the quote (the double quote,

SH1FT-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 IN-

SerT spaces into a line. In any case, the easiest

way to get out of quote mode is to just press RE

TURN. You'll then be out of quote mode and you

can cursor up to the mistyped line and fix it.

Use the following table when entering cursor

and color control keys:

See: When You Read:

§73

883

IFI]

{F2]

1F3}

IFS}

tF6}

Pises:

an

an

oo

re

See:

■ ■

■ ■

sK
II

E ■
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How To Type In 
COMPUTEt's Gazette Programs 
Many of the programs which Me li sted in COM· 
PUT£!'s Gazelle conta in special control characters 
(cursor control. color keys, inverse video, etc.). 
To make it easy to know exactly what to type when 
entering one of these programs into your com
puter, we have established the following list-ing 
conventions. 

Genera lly, any VIC-20 or Commodore 64 
program lis tings will contnin bracketed words 
which spell out any specia l characters: {DOWN,} 
would mean to press the cursor down key. {S 
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 olher 
key), the key wou ld be underlined in our listings. 
For I.!xample, ~ would Illean to type the S key 
while holding the shift key. This would appea r 
on your sc reen as a " hea rt" symbol. If you find 
an underlined key enclosed in braces (e.g., {1O 
N }), you should type the key as many times as 
ind icated (in our example, you wou ld enter ten 
shifted N's). 

If a key is enclosed in specia l bracke ts, ~~, 
you sho uld hold down the COlllmodore 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, yo u should press !-he key as Illany times 
as necessary. 

I~arely, yo u'll see a so litary letter of the a l
phabet enclosed in braces. These charactcrs can 
be entered on the Commodore 64 by holding down 

When You Read: Press: Se.: When You Read : 

(CLEAR) EIIII Illi1mII ~ IONI 

(HOME) Illi1mII ~ (PUR) 

(up) EIIII IiIllll!I ~ {GRNI 

[DOWN} IiIllll!I m t BLU) 

{LEFT! EIIII~ 1'1 (VEL) 

(RIGHT) ~ g il! 
{ Rvsl GIllID m g2! 
IOFP} GIllID • gl! 
(aLK) mlIID • 1 i4j 

IWHTI mlIID 18 !s! 
(RED) mlIID !I gO! 
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the CTRL key while typing the letter in the braces. 
FQr example, {A} \vould indicate that you should 
press CTRL-A. You should never have to entcr 
such a character on the VIC-20, but if you do, you 
wou ld have to leave the quote mode (press RE
TURN and cursor back up to the position where 
the control character should go). press crRL-9 
(RVS ON). the letter in braces, and then CTRL-O 
(RVS OFF). 

About the qllole 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. Tha,t's why 
you see all the {LEFT)'s, {HOME),s, and 
{BLUrs in our programs. The only way the com
puler can tell the difference between direct and 
programmed cursor contro l is the quote mode. 

Once YOll press the quote (the double qU()te, 
SHI FT-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 ge t a bunch of reverse
video lines. These are the symbols for cursor left. 
The o nly editing key that isn' t programmable is 
the DEL key; you can s till use DEL to back up and 
edit the line. Once you type another quote, YO li 

are out of quote mode. 
You also go into quote mode when you IN

SerT spaces into a line . In any case, the easiest 
way to get oul of q uote mode is to just press RE
TURN. You' ll then be out of quote mode and you 
can cursor up to the mistyped line and fix it. 

Usc the following table when entering cursor 
and color control keys: 

Pr.ss : See: When You Read: Press; See: 

mlIID ... !1! [liD [) 
mlIIB !II ga! [liD •• •• 
mlIID II In) -m -mlIID II IF2J IE II 
mlIID m In} "" --[liD 0 IF4) "" II!! 

[liD IS {Fsl m .1 
[liD II (p6) m !III 
[liD rn I F7} ... I • 
[liB c;;: (Fel m • [liD II 



A Beginner's Guide

To Typing In Programs

What Is A Program?
A computer cannot perform tiny 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 COMPUTEI's

Gazette for Commodore are written in a computer

language called BASIC. BASIC is easy to learn

and is built into all VIC-20.S and Commodore 64s.

BASIC Programs
Each month, COMPUTEI's Gazelle for Commodore

publishes programs for bolh the VIC and 64. To

start out, type in only programs written for your

machine, e.g., "VIC Version" if you have a VIC-20.

Later, when you gain experience with your com

puter's BASIC, you can try typing in and converting

certain programs from another computer to yours.

Computers can be picky. Unlike the English

language, which is full of ambiguities, BASIC usu

ally has only one "right way" of stating something.

Every letter, character, or number is significant A

common mistake is substituting a letter such .is

"O" for the numeral "0", a lowercase "1" for the

numeral "I", or an uppercase "B" for the numeral

"8". Also, you must enter all punctuation such as

colons and commas just as they appear in the

magazine. Spacing can be important. To be safe,

type in the listings exactly as they appear.

Brackets And Special Characters

The exception to this typing rule is when you see

the curved bracket, such as "(DOWN}". Any

thing within a set of brackets is a special character

or characters that cannot easily be listed on a print

er. When you come across such a special state

ment, refer to "How To Type In COMPUTEI's

Gazette Programs."

About DATA Statements
Some programs contain a section or sections of

DATA statements. These lines provide information

needed by the program. Some DATA statements

contain actual programs (called machine language);

others contain graphics codes. These lines are espe

cially sensitive to errors.

if a single number in any one DATA statement

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

"crash." The keyboard and STOP key may seem

"dead," and the screen may go blank. Don't panic

- no damage is done. To regain control, you have

to turn off your computer, then turn it back on.

This will erase whatever program was in memory,

so always SAVE a copy of your program before you RUN

it. If your computer crashes, you cah 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, tliougk.

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 lime, in order.

Press RETURN at the end of each line. Use back

space 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 brack

ets as the appropriate control key (see "How To

Type COMPUTEI's Gazette Programs" elsewhere

in the magazine.)

We regret that we are not able hi respond to individual

inquiries about programs, product*, or services ap

pearing in COMPUTEI's Gazette for Commodore

due hi increasing publication activity. On those in

frequent occasions when a published program contains

n typo, the correction will appear in the magazine,

usually within eight weeks, ifyou have specific

questions about items or programs which you've seen

in COMPUTEI's Gazette for Commodore, please

send them to Gazelle Feedback, P.O. Box 5406,

Greensboro, NC 274113.
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A Beginner's Guide 
To Typing In Programs 

What Is A Program ? 
A computer cannot perfo rm <lny 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 COMPUTErs 
Gazette for Commodore are written in a computer 
language called BASIC. BASIC is easy to learn 
<lnd is built into all VIC-20s ilnd Commodore 645. 

BASIC Programs 
E.:'1ch month, COMPUTErs C(/:;)!tte for Commodore 
publishes programs for both the VIC and 64. To 
start out, type in only programs written for your 
machine, e.g., "VIC Version" if you have a VIC20. 
Lltcr, when you gain experience wit h your com
puter's BASIC, you can try ty ping in and converting 
cerlain programs from another computer to yours. 

Computers can be picky. Unlike the English 
language, which is fun of ambiguities, BASIC usu· 
ally has only one "righ t way" of sta ting something. 
Every leiter, character, or number is significant. A 
common mistake is substituting a letter s uch as 
"0" fo r the n umeral "0", a lowercase " I" fo r the 
numeral " I ", or a n uppercase "6" for the numeral 
"8". Also, YOli must en te r all punctuation such as 
colons and commas just as they appear in the 
magazine. Spacing can be important. To be sa fe, 
type in the listings exactly as they appear. 

Brackets And Special Characters 
The exception to this ty p ing rule is when you sec 
the curved bracke t, s uch as " {DOW I)". Any· 
thing \vithin a set of brackets is a special character 
or characters that cannot easily be listed on a print
e r. When you com e across s uch a specia l sta te
men t, refer to " How To Ty pe In COMPUTEt's 
Gazelle Prog rnn1s." 

About DATA Statements 
Some programs contain a section or sections of 
DATA statements. These li nes p rovide infomlat-ion 
needed by the program. Some DATA statements 
contain actual programs (ca lled machine language); 
others conta in grap hics codes. nwsc lines arc espe
cially sensitive to errors. 

If a single number in anyone DATA sta temen t 
is mistyped, your machine could " lock up," or 
"crash ." The keyboard and STOP key may seem 
"dead ," and the screen may go blank. Don' t panic 
- no damage is done. To regain control, you ha ve 

to turn off your computer, then tum it back on. 
Th is will erase whatever program was in memo ry, 
so always SAVE a COI'Y of your I,rogram befort! you RUN 
it. If your computer crashes, you cah LOAD the 
program and look for your mistake. 

Sometimes a mistyped DATA statement will 
cause an error message when the program is RU N. 
The error message may refe r to the program line 
tha t READs the data . The errol' is still ill tile DATA 
stntel1lellts, though. 

Get To Know Your Machine 
You should familiarize yourself with your com
puter before a ttemp ting to type in a program. 
Lea rn the statements you use to s tore and re trieve 
programs fro m tape or disk. YOII ' II want to save a 
copy of your program, so that YOLI won' t ha ve to 
type it in every time yo u wan l to use it. Learn to 
use your machine's ed iting functions. HO\v do 
you change a line if you made a mis take? You ca n 
a lways retype the line , but you a t least need to 
know h ow to backspace. Do YO ll know how to 
e nte r inve rse video, lowercase, and control char
acte rs? It's a ll exp lained in yo ur computer's 
manuals. 

A Quick Review 
1) Type in th e program a line a t a time, in order. 
Press RETURN at the end of each line. Use back~ 
s pace or the back arrow to co rrect mis takes . 
2) Check the line you've ty ped aga inst the line in 
the magazine. You can check the entire progra m 
again if you ge t an error when you RUN the 
program. 
3) Make Sllre yo u've entered s tatements in brack
e ts as th e appropriate control key (see " How To 
Type COMPUTErs Gazette Programs" e lsewhere 
in the maga Zine. ) 
,------------------------, 

We regret tlmt we nrt' IIot nble I(J rt'SIKJ/la ttl illdi.,itillnl 
il/quirit-o:; niJout JJrogrtllll;" product:', or s('nlices nl'
pearillg ill COMPUTE!'s Gazelle for CO/lll/llufore 
dlle: to illcrl'asillg pllillimtiol! flctil,ity. 01/ IIIOSt'ill
freql/t.'111 OfCflSiol/s wllt'll II pu/llislln/ pmsral/l {"(lI/tll;IIS 
a typo, Ihl' ('orrec/illll will appear ill III£' lIlasazil l(', 
/lSI/ally withi" eiS/lt weeks. If yUlillfll~ !i1'1..'Cific 
qllr.'s/iolls abollt items or programs which YOII'Vt' St?e ll 
ill COMPUTE!' s Gazette fur ComllllKlore, please 
semi thl'lII to Ca::!('lte Ft't'dINl(k. P.O. Box 5406, 
CI'('('IIS/JOW, NC 27403. • 
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Chicken Little
(Article on page 64.)

BEFORE TYPING...

Before typing in programs, please refer to "How

To Type COMPUTERS Gazette Programs," "A

Beginner's Guide To Typing In Programs," and

"The Automatic Proofreader" that appear before

the Program Listings.

Program 1: VIC Version, Instructions
And Character Set

0 IF PEEK(7344)=PEEK(7344+25600)THEN4
:rem 23

1 POKE52,28:POKE56,28:CLR:FORT=7168TO7679
;POKET,PEEK(T+25600):NEXT :rem 62

4 PRINTCHR$(147) jrem 175

5 GOSUB10000:GOSUB6000 :rem 3B

30 PR1NT:PRINT"PLEASE WAIT FOR THE

{3 SPACESiGAME TO LOAD." :rem 189

40 POKE198,5:POKE631,78:POKE632,69:POKE63

3,87:POKE634,13:P0KE6 3 5,131:END

:rem 226

6000 PRINTCHR$(147);SPC(4);CHR?(18);"CHIC

KEN LITTLE";CHRS(146) :rem 71

7000 PRINT:PRINT"YQU PLAY THE PART OF

[2 SPACES}CHICKEN LITTLE." :rem 48

7001 PRINT :rem 85

7010 PRINT"YOU CAN MOVE IN THE{3 SPACESjB

OTTOM QUARTER OF THE SCREEN."

:rem 116

7011 PRINT :rem 86

7020 PRINT"PIECES OF SKY (BLOWNf2 SPACES}

RANDOMLY BY THE WIND)(2 SPACES}PALL

[SPACE)DOWN AT YOU." :rem 221

7030 PRINT:PRINT"TO SCORE POINTS, TOSS RO

CKS AT THE FALLING" :rem 200

7031 PRINT"PIECES OF SKY WITH THE SPACEBA

R." :rem 109

7040 PRINT:PRINT"YOU CAN ALSO HIT NON- FA

LLING PIECES." :rem 66

7050 PRINT:PRINTCHR$(18);"HIT A KEY TO CO

NTINUE";CHR$<146) :rem 153

7055 GETA$:IFA$=""THEN7055 :rem 197

7056 PRINTCHR$(147) :rem 77

7060 PRINT"KEYS I,J,K AND M MOVE UP,LEFT,

RIGHT AND DOWNRESPECTIVELY.":PRINT

:rem 172

7080 PRINT"YOUR SCORE AND THEt4 SPACESjNU
MBER OF REMAINING{3 SPACESJCHICKENS

(SPACE)ARE SHOWN AT THE TOp.":rem 93

7090 PRINT:PRINT"YOU GET 50 POINTS FOR HI

TTING FALLING SKY," :rem 165

7100 PRINT"AND 10 POINTS FORt5 SPACESlOTH
ERS-" :rem 148

7690 PRINT:PRINTCHR$(18);"HIT A KEY TO CO

NTINUE";CHR?(146) :rem 163

7700 GETA$:IFA$=""THEN7700 :rem 191

7701 PRINTCHR$(147) :rem 74

7702 PRINT"EACH TIME YOU CLEAR(3 SPACESiT
HE SCREEN AND ADVANCE TO THE NEXT LE

VEL," :rem 18

7703 PRINT"THE PIECES OF SKY FALL FASTER.

11 :rem 218

7704 PRINT:PR1NTCHR$(18); :rem 28

7705 PRINT"IF MORE THAN EIGHT[4 SPACESjPI

ECES OF SKY HIT THE GROUND, THE GAME

IS(3 SPACESjOVER." ;rem 9
7711 PRINT:PRINT:PRINT:PRINT:PRINT

:rem 121

7720 FORT=1TO25:PRINTCHR$(145);SPC(4);CHR

5(18);"GOOD LUCK I":FORP=1TO150:NEXTP

:rem 171

7730 PRINTCHR$(145);SPC(4);"GOOD LUCK1":F

ORP=1TO150:NEXTP:NEXTT :rem 150

7740 PRINTCHRS(147) :rem 77

9180 RETURN :rem 178

10000 READA:IFA<0THENRETURN :rem 211

10010 FORI=ATOA+7:READJ:POKEI,J:NEXT

:rem 39

10020 GOTO 10000 :rem 29

10031 DATA 7168,48,44,100,131,129,195,36,

24 :rem 73

10041 DATA 7176,12,18,233,33,241,14,9,16

:rem 171

10050 DATA 7184,0,0,28,34,36,24,0,0

:rem 164

10060 DATA 7200,36,227,1,0,0,195,65,82

:rem 67

10070 DATA 7216,0,0,0,0,0,1,3,133 :rem 45

10080 DATA 7224,16,8,4,2,1,0,0,1 :rem 9

10090 DATA7248,121,1,1,2,252,68,130,1

:rem 61

10100 DATA 7264,1,1,6,4,10,5,2,1 jrem 4

10110 DATA 7272,192,48,8,12,9,58,228,8

:rem 92

10120 DATA 7296,41,42,60,72,164,135,68,56

:rem 237

10130 DATA 7304,252,2,1,1,1,253,3,1

:rem 153

19999 DATA -1 :rem 141

Program 2:
VIC Version, Main Program

0 QW=4:POKE7678,4:POKE7675,9 :rem 149

1 TY=3:POKE7677,0:DIMC(30) :rem 249

2 POKE7679,3:TYS=":3" :rem 150

3 POKE36869,255:PS=PSEK{767 5):ZZ=30720

:rem 202

4 PRINTCHR$(147) :rem 175

5 TY=PEEK{7679):TY$=CHRS(58)+CHR$(TY+48)

:rem 58

6 QW=PEEK(7678) :rem 109

7 V=36878:S1=36874:S2=36875:S3=36876:S4=3

6877 :rem 2

11 POKE36879,8:X=11:Y=20 :rem 105

12 PRINTCHR?(147) :rem 222

15 DEFFNA{Z)=INT(RND(1)*Z) :rem 24

16 FORT=1TO30:C(T)=FNA(352)+7701:POKEC(T)

,0:POKEC(T)+ZZ,6:NEXT :rem 231

17 X=11:Y=20 :rem 145

18 IPQW=1THENM=1:GOTO20 :rem 205

19 FORM=1TOQW :rem 87

20 A=({Y*22)+x)+7680 :rem 236

21 PRINTCHR$(159);CHR${19);"SCORE:"SC

;rem 163

22 PRINTCHR${19)rCHR?{156);SPC{12),-"CHICK

ENS:"rCHR$(157);TY$ :rem 226

30 POKEA, 1:POKEA+1,6:POKEA+22,7:POKEA+23,

10:POKEA+ZZ,7:POKEA+ZZ+l,7:POKEA+ZZ+22

,7 :rem 170

31 POKEA+ZZ-t-23,7 :rem 166

40 IFPEEK{197)<>64THENGOSUB9000 :rem 102

50 IFF=1THENGOSUB9040 :rem 36

55 IFMO1THEN65 :rem 139

182 COMPUTE!1!Gazette November !983

Chicken Litlle 
(Article 011 page 64.) 

BEFORE TYPING ... 
Before typing in p ro~rams; please refer to "How 
To Type COM PUTE.'s Gaze tte Progra ms," "A 
Beginner's Gu ide To Typing [n Programs," and 
"The Auto matic Proofreader" thai ap pear before 
the Progr;'Jrn List ings. 

Program I : VIC Version, InstrucUons 
An d Character Set 

" IF PEEK(7344):PEEK(7344+25600)THEN4 
:rem 23 

1 POKE52 , 28:POKE56,28:CLR : FORT=7168T07679 
: POKET , PEEK{T+25600) : NEXT : rem 62 

4 PRINTCHR$(l47) :rem 175 
5 GOSUB10000: GOSUB6000 : rem 38 
30 PRINT : PRINT"PLEASE WA IT FOR THE 

(3 SPAC£S}GAME TO LOAD." : rem 189 
40 POKE198,5:POKE631.78 : POKE632,69 : POKE63 

3.B7 : POKE634,13:POKE635,lJl : END 

6000 

7000 

7001 
7010 

7011 
7020 

: rem 226 
PRINTCHR$(147);5PC(4)I CHR$(lB);"CHIC 
KEN LITTLE" tCHR$(l46) :rem 71 
PRINT: PRINT"yOU PLAY THE PART OF 
I 2 SPACES} CHICKEN LITTLE." : rem 48 
PRINT : rem B5 
PRINT"yOU CAN MOVE IN THEI3 SPACES}B 
OTTOM QUARTER OF THE SCREEN ." 

: rem 116 
PRINT : rem 86 
PRn~T"PIECES OF SKY (BLOWNI2 SPACES) 
RANDOMLY BY THE WIND){2 SPACES}FALL 
ISPACE}OOWN AT YOU." :rem 221 

ECES or SKY HIT THE GROUND , THE GAME 
IS{3 SPACESloVER . " :rem 9 

7711 PRINT:PRINT;PRINT:PRINT : PRINT 
;rem 121 

7720 FORT=<lT025:PRINTCHR$(145);SPC(4);CHR 
$(18);"GOOD LUCKI":FORP""lT0150 : NEXTP 

:rem 171 
7730 PRINTCHR$(145);SPC( 4);"GOOO LUCKI " ;F 

ORP=lT0150:NEXTP;NEXTT :rem 150 
7740 PRINTCHR$(147) : rem 77 
9180 RETURN :rem 178 
10000 READA: IFA<0THENRETURN ; rem 211 
l0010 FORIRATOA+7;READJ : POKEI,J : NEXT 

10020 
10031 

10041 

10050 

10060 

10070 
10080 
H109.0 

10100 
10110 

10120 

10130 

GOTO 
DATA 
24 
DATA 

DATA 

DATA 

:rem 39 
10000 :rem 29 
7168 ,48,44,100,131,129,195,36 , 

:rem 73 
7176,12,18,233,33,241,14,9,16 

; rem 171 
7184,O,O , 28 , 34,36 , 24 , O, O 

:rem 164 
7200 , 36,227,1,O , O,195,65 , 82 

: rem 67 
DATA 7216,O,O,O , O, O,1,3 , 133 :rem 45 
DATA 7224,16,8,4,2,1.1:1,1:1,1 :rem 9 
DATA7248,121,1,1,2,252,68,130 , 1 

: r em 61 
DATA 7264,1,1 , 6 , 4,1O,5,2 , 1 :rem 4 
DATA 7272,192,48 , 8,12 , 9 , 58,228 , 8 

: rem 92 
DATA 7296,41,42,60,72,164 , 135,68 , 56 

;rem 237 
DATA 7304 , 252,2,1 , 1 , 1,253 , 3 , 1 

19999 DATA -1 
: rem 
: rem 

153 
141 

Program 2: 
VIC Version J M a in Program 

70313 PRINT:PRINT"TO SCORE POINTS, TOSS RO 0 QW=4:POKE767B,4:POKE7675,9 :rem 149 
CKS AT THE FALLING" :rem 200 1 TY~3:POKE7677 , 0:DIMC(30) :rem 249 

7031 PRINT"PIECES OF SKY WITH THE SPACEBA 2 POKE7679 , 3:TY$-":3" :rem 150 
R." : rem 109 

7040 PRINT : PRINT "yOU CAN ALSO HIT NON- FA 
LLING PIECES. " :rem 66 

7050 PRINT:PRINTCHR$(l8)t"HIT A KEY TO CO 
NTINUE";CHR$(146) :rem 153 

7055 GETA$: IFA$'" " "THEN7055 : rem 197 
7056 PRINTCHR$ ( 147) : rem 77 
7060 PRINT" KEYS I,J,K AND M MOVE UP , LEFT, 

RIGHT AND OOWNRESPECTIVELY." : PRINT 
:rem 172 

7£180 PRINT"YOUR SCORE AND THEI4 SPACES I NU 
MBER OF REMAINING{3 SPAC£S}CHICKENS 
ISPACE]ARE SHOWN AT THE TOp . ":rem 93 

7090 PRINT : PRINT"yOU GET 50 POINTS FOR HI 
TTING FALLING SKY , " :rem 165 

7100 PRINT "AND 10 POINTS FOR{5 SPACES}OTH 
ERS." : rem 148 

7690 PRINT: PRINTCHR$ (18) t "HIT A KEY TO CO 
NTINUE";CHR$(l46) :rem 163 

7700 GETA$ : IFA$"" "THEN7700 :rem 191 
7701 PRINTCHR$(l47) :rem 74 
7702 PRINT"EACH TIME YOU CLEAR{3 SPACES]T 

HE SCREEN AND ADVANCE TO THE NEXT LE 
VEL, " : rem 18 

7703 PRINT"THE PIECES OF SKY FALL FASTER . 
:rem 218 

7704 PRINT: PRINTCHR$ ( 18) ; : rem 28 
7705 PRINT" IF MORE THAN ErGHT{4 SPACESJPI 
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3 POKE36869 , 255:PS-PEEK(7675) : ZZ=30720 
:rem 2e12 

4 PRINTCHR$(l47) : r em 175 
5 TY-PEEK(7679) : TY$ - CHR$(58)+CHR$(TY+48) 

: rem 58 
6 QW=PEEK(7678) :rem 109 
7 V-36878 : S1=36874 ; S2-36875 :S3=36876:S4- 3 

6877 : rem 2 
11 POKE36879,8;X=11:Y-20 :rem 105 
12 PRINTCHR$(147) :rem 222 
15 DEFFNA(Z)= INT(RND(l)*Z) :rem 24 
16 FORT""rT030:C(T)gFNA(352)+77t31:POKEC(T) 

,t3 : POKEC(T)+ZZ,6:NEXT : rem 231 
17 X",11:Y=20 :rem 145 
18 IFQW=lTHENM~1:GOT02t3 :rem 205 
19 FORM=lTOQW :rem 87 
213 A=( (Y*22)+X)+7680 : rem 236 
21 PRINTCHR$ ( 159) : CHR$ ( 19) : "SCORE : "SC 

; rem 163 
22 PRINTCHR$ (19) : CHR$ ( 156) ; SPC(l2) ; "CHICK 

ENS:"tCHR$(157)tTY$ : rem 226 
313 POKEA,I:POKEA+l , 6:POKEA+22 , 7:POKEA+23, 

10 : POKEA+ZZ,7:POKEA+ZZ+1,7:POKEA+ZZ+22 
,7 :rem 1713 

31 POKEA+ZZ+23 , 7 : rem 166 
40 IFPEEK(197)<>64THENGOSUB9t3t3t3 : rem 102 
50 IFF""lTHENGOSUB9t340 : rem 36 
55 IFM<>lTHEN65 :rem 139 

; 



9010

9011

9015

9016

9020

9021

9025

9026

9030

9040

9050

9070

9075

9080

9085

9090

9159

9165

9166

9180

9200

9210

56 IFR1=1THENGOSUB2170 :rem 100

57 IFR=31THEN7000 :rem 228

60 IFR1=0THENGOSUB2160 :rem 93

65 IFQW=1THENGOTO18 jrem 225

2000 NEXTM:G0T018 srem 42

2160 R=R+1:IF R=31THEN7000 :rem 184

2162 Rl=lsIFC(R)=0ORPEEK(C(R))=32THEN2160

:rein 111

2165 Q=C(R):QQ=6 srem 145

2166 IPQK>0THENQ1=32:QQ=0 :rem 38

2170 POKEQ,Ql:POKEQ+ZZ,QQ:Q=Q+22+FNA{3)-l

:IFQ=AORQ=A+1ORQ=A+22ORQ=A+23THENGOT

03100 :rem 120

2171 Q1=PEEK(Q) :rem 81

2180 POKEQ,0:POKEQ+ZZ,6 :rem 162

2190 IFQ>8185THENR1=0:POKEQ,32:POKEQ+ZZ,0

:C(R)=0:DE=DE+1 :rem 145

2195 IFQ=BTHENPOKEQ,4:POKEQ+ZZ,2 :rem 54

2196 IFDE=PSTHEN9200 :rem 196

2200 IFQ=BTHENFORT=170TO255 s POKEV,15:POKE

S4,T:P0KES2,T:P0KES1,T:P0KES3,T:NEXT

sPOKEQ,32 srem 112

2201 IFQ=BTHENPOKEQ+ZZ,0 :rem 14

2202 POKEV,0:P0KES4,0:POKES1,0:P0KES3,0:P

OKES2,0 :rem 209

2210 IFQ=BTHENSC=SC+50:C(R)=0:R1=0:F=0

:rem 240

2222 RETURN :rem 168

3100 POKEA,12:POKEA+1,13:POKEA+22,16:POKE

A+23,17:POKEA+ZZ,7sPOKEA+ZZ+l,7:POKE

A+ZZ+22,7 :rem 162

3101 POKEA+ZZ+23,7 srem 7

3102 POKEV,15:POKES2,158:FORT=1TO600:NEXT 100

;POKES2,0:FORT=1TO60:NEXT :rem 217 110

3103 POKEV,15:P0KES2,158:FORT=1TO300:NEXT 120

:POKES2,0:FORT=1TO60:NEXT srem 215

3104 POKEV,15sPOKES2,181:FORT=lTO1050:NEX 130

T:POKES2,0:FORT=1TO60:NEXT :rem 7

3105 POKEV,0:POKES1,0:POKES2,0 :rem 61 136

3200 TY=TY-1:IFTY=0THEN9200 :rem 151

3201 TY5=CHR?(58)+CHR$(TY+48) jrem 84 140

3203 R1=0 :rem 184

3210 IFTY<>0THENF=0:POKEB,32:POKEA, 32:POK 150

EA+l,32:POKEA+22,32:POKEA+23,32

:rem 49 160

3220 IFTYO0THENPOKEB+ZZ,0:POKEA+ZZ,0sPOK 170

EA+l+ZZ,0:POKEA+22+ZZ,0:POKEA+2 3+ZZ,

0JGOTO17 :rem 114 180

7000 PRINTCHR$(147):PRINTSPRINT:PRINT:PRI 190

NT:PRINT:PRINT:PRINT :rem 179

7001 POKE36869,240:FORT=1TO6:POKEV,15:POK 200

ES2.239 :rem 142 210

7002 PRINTCHR$(5);CHR$(145);SPC(4);CHR$(1 220

8); :rem 219 230
7003 PRINT"NEXT LEVEL":FORP=1TO150:NEXT:P

OKES2.0 :rem 45 240

7005 PRINTCHR$(145);SPC(4);"NEXT LEVEL";F 250

ORP=1TO150:NEXTP:NEXTT ;rem 207 260

7006 P0KE36869,255sPRINTCHR$(5) :rem 34

7007 IFQW=1THENQW=2 :rem 185 270

7010 R=0:POKE7679,TY:QW=QW-1:POKE7678,QW

irem 228 280

7011 IFPS-1THEN7020 :rem 97 290

7012 PS=PS-1 :rem 171 300

7020 R=0:DE=0:GOTO3 :rem 94 310

9000 J=PEEK{197):POKEA,32:POKEA+1,32:POKE 330
A+22,32:POKEA+23,32 :rem 206

9001 POKEA+ZZ,0:POKEA+ZZ+l,0:POKEA+ZZ+22, 335

0:POKEA+23+ZZ,0 teem 159 350

9003 IFF=1THEN9010 :rem 8

9005 IFJ=32THENF=1:B=A-22:FORT=1TO20:POKE 355

V,15:POKES4,180:NEXT:P0KES4, 0

:rem 106

IFJ=44THENX=X+1 :rem 192

IFJ=20THENX=X-1 :rem 189

IFX>21THENX=20 :rem 125

IFX<0THENX=0 :rern 23

IFJ=36THENY=Y+1 :rem 196

IFJ=12THENY=Y-1 :rem 193

IFY>21THENY=21 jrem 129

IFY<17THENY=17 .-rern 138

RETURN :rem 172

POKEB,2:POKEB+ZZ,4 :rem 134

POKEB,32:POKEB+ZZ,0:B=B-22 :rem 66

IFB<7680THENF=0 :rem 148

IFB=QTHEN2195 jrem 52

IFPEEK{B)<>0THEN9090 :rem 195

POKEB,4:FORT=225TO170STEP-1:POKEV,15
:POKES4,T:POKES2,T:NEXT:SC=SC+10

:rem 158

POKES2,0:POKES4,0:POKEV,0 :rem 73

IFPEEK(B)O3 2THENP0KEB,3 2:POKEB+ZZ,0

:F=0;GOTO9166 :rem 75

POKEB,2:POKEB+ZZ,4 :rem 142

REM :rem 186

RETURN -rem 178

POKE36869,240:PRINTCHR?(147);CHR$(5)

;"THE SKY HAS FALLEN." :rem 86

POKE198.0 :rem 249

Program 3: 64 version

REM CHICKEN ;rejn 106

: :rem 204

PRINT"{CLR}":POKE53280,0:POKE53281,0:
FORI=0TO27:POKE54272+I,0:NEXT :rem 31

POKE54277,16:POKE54278,242:P0KE54296 ,

15 ;rem 155

POKE54284,16:POKE54285,242:POKE54291,

16:POKE54285,242 :rem 206

POKE214,11:PRINT:PRINTSPC(13)"E63CH

ICKEN LITTLE" srem 178

POKE56,48:CLR:FORI=0TO62:READA:P0KE49

152+1,A:NEXT:SYS49152 ;rem 98

GOSUB1410:GOSUB1120 :rem 91

POKE905,9:POKE907,0:POKE908,4:POKE909

. 3 :rem 3

TY=3:QH=4:DIMC(30) ;rem 20

POKE53272,28:PS=PEEK(905):ZZ=54272

rem 191

PRINT"{CLR]" :rem 246
TY=PEEK(909) :rem 149

QW=PEEK(908) :rem 144

Sl=54272:52=54279:S4=54286:XL=53248:X
H=53264:YL=53249

POKE5 3280,0:POKE53281,0

) = INT(RNDQ)*Z)
FORT=1TO30:C(T)=FNA(640J+1063

rem 199

rem 235

:rem 73

POKEC(T

),0:POKEC(T)+ZZ,6;NEXT :rem 19

X=20:Y=20:POKE53269,1:POKE2040,11:POK

E53287,?7 :rem 35

: :rem 212

REM MAIN LOOP ;rem 222

IFQW=1THENH=1:GOTO330 :rem 43

FORM=1TOQW ;rem 129

PRINT"{HOME}ICYN]SCORE:"SC;TAB(27)"
lPUR)CHICKENS:"TY :rem 64

IFPEEK(56320)<>127THENGOSUB870 irein 2

XP=X*8+24:POKEXL,XPAND255:P0KEXH,XP/2

56:POKEYL,Y*8+50 irem 70

A=INT(X)+INT(Y)*40+1024 :rem 239
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56 IFRl=lTHENGOSUB2170 :rem 100 
57 IFR=31THEN7000 :rem 228 
60 IFRl-eTHENGOSUB2160 :rem 93 
65 IFQWs lTHENGOT018 :rem 225 
2000 NEXTM:GOTOIB ;rem 42 
2160 R=R+l : IF R- 31THEN7000 :rem 184 
2162 Rl - l : IFC(R)-00RPEEK(C(R»g32THEN2160 

: r em III 
2165 Q=C(R) :00"6 :rem 145 
2166 IFQl<>0THENQl=32:QO-0 :rem 38 
2170 POKEQ,Ql:POKEQ+ZZ.OQ:Q=O+22+FNA(3 )-I 

: IFO-AQRQ=A+IOROsA+220RQ=A+23THENGOT 
03100 :rem 12£'1 

2171 Ql - PEEK(O) :rem 81 
2180 POKEO.0:POKEQ+ZZ,6 :rem 162 
2190 IFQ>8185THENRl=0 : POKEO,32:POKEO+ZZ,0 

: C(R)"0:DE-OE+l : rem 145 
2195 IFQ=BTHENPOKEQ,4:POKEQ+ZZ , 2 :rem 54 
2196 IFDE-PSTHEN92ee :rem 196 
2200 IFQ=BTHENFORT=170T0255:POKEV,15:POKE 

S4,T:POKES2,T:POKESl , T:POKES3,T:NEXT 
:POKEQ,)2 :rem 112 

2201 IFO- BTHENPOKEO+ZZ,0 :rem 14 
2202 POKEV,0:POKES4 , 0:POKES1 , 0:POKES3,0:P 

OKES2,0 : rem 209 
2210 IFO=BTHENSC=SC+50:C(R)=0:R1=0:F=0 

:rem 240 
2222 RETURN : rem 168 
3100 POKEA,12:POKEA+l,13:POKEA+22,16:POKE 

A+23, 17 :POKEA+ZZ,7:POKEA+ZZ+l ,7:POKE 
A+ZZ+22,7 :rem 162 

310 1 POKEA+ZZ+23, 7 : rem 7 
3102 POKEV,15:POKE52,158:FORT~IT0600:NEXT 

: POKES2 ,0: FORT=lT060:NEXT :rem 217 
3103 POKEV,15:POK£S2,158:FORT=IT0300:NEXT 

: POKES2.0:FORT~IT060:NEXT :rem 215 
3104 POKEV,15:POKES2,181:FORT=lTOI050:NEX 

T:POKE52,0:FORT=lT060:NEXT :rem 7 
3105 POKEV , 0 : POK£SL0:POK£S2.0 : rem 61 
3200 TYaTY-1:IFTY=0THEN9200 :rem 151 
3201 TY$ _ CHR$(58)+CHR$(TY+48) :rem 84 
3203 Rl""0 : rem 184 
3210 IFTY(>0THENF=0:POKEB,32:POKEA,32:POK 

EA+1,32:POK£A+22.32:POKEA+23.32 
:rem 49 

3220 IFTY(>0THENPOKEB+ZZ.0:POKEA+ZZ,0:POK 
EA+1+ZZ , 0 : POKEA+22+ZZ,0:POKEA+23+ZZ, 
0:GOT017 : rem 114 

7000 PRINTCHRS(147) : PRINT:PRINT:PRINT:PRI 
NT: PRINT : PRINT: PRINT : r em 179 

7001 POKE36869,240:FORT=lT06 : POKEV,15:POK 
£52,239 :rem 142 

7002 PRI NTCHR$(5):CHR$(145):SPC(4);CHR$(1 
8); :rem 219 

7003 PRINT"NEXT LEVEL" : FORP-IT0150:NEXT:P 
OKES2.0 : r em 45 

7005 PRINTCHR$( 145);SPC(4):"NEXT LEVEL":F 
ORP- 1T0150:NEXTP:NEXTT :rem 207 

70e6 POKE36869,255: PRINTCHR$(5) :rem 34 
7007 IFQW=lTHENQW=2 :rem 185 
7010 R=0:POKE7679,TY : QW=QW- 1:POKE7678,QW 

7011 
7012 
7020 
9000 

9001 

9003 
9005 

:rem 228 
IFPS-1THEN1020 :rem 97 
PS-P5-1 :rem 171 
R-0:DE-0:GOT03 :rem 94 
J=PEEK(197) :POKEA,32:POKEA+1 ,3 2 :POKE 
A+22. 32 :POKEA+23.32 :rem 206 
POKEA+ZZ.0:POKEA+ZZ+l,0:POKEA+ZZ+22. 
0:POKEA+23+ZZ.0 :rem 159 
IFFslTHEN9010 :rem 8 
IFJ""32THENF-1:B=A-22:FORT=lT020:POKE 

V,15:POKE54 ,180 : N£XT:POKES4,0 
: rem 106 

91310 IFJ" 44THENX=X+1 :rem 192 
9011 IFJ - 20THENX,.X- 1 : rem 189 
9015 IFX>21THENX=20 : rem 125 
9016 IFX<0THENX. O :rem 23 
9020 IFJ"36THENY"'Y+l :rem 196 
9021 IFJ=12THENY=Y-l :rem 193 
9025 IFY> 21 THENY .. 21 : rem 129 
9026 IFY<17THENY=17 :rem 138 
9030 RETURN :rem 172 
9040 POKEB,2:POKEB+ZZ,4 : rem 134 
9050 POKEB.32:POKEB+ZZ.0:B- B- 22 :rem 66 
9070 IF8<7680THENF- 0 :rem 148 
9075 IFB- OTHEN2195 :rem 52 
9080 IFPEEK(B)(>0THEN9090 :rem 195 
9085 POKEB,4:FORT=225T0170STEP-l:POKEV,15 

:POKES4,T:POK£S2,T:NEXT:SC=SC+10 
: rem 158 

9090 POKES2.0 : POKES4,0:POKEV,0 :rem 73 
9159 IFPE£K(B)<>32THfNPOKEB,32 : POKEB+ZZ,e 

: F- 0:GOT09166 :rem 75 
9165 POKEB,2:POKEB+ZZ,4 :rem 142 
9166 REM :rem 186 
9180 RETURN :rem 178 
9200 POKE36869,240:PRINTCHR$(147):CHR$(5) 

; "THE SKY HAS FALLEN." : rem 86 
9210 POKE198,0 :rem 249 

Program 3: 64 Version 

100 REM CHICKEN :rem 106 
110 :rem 204 
120 PRINT"(CLR}":POKE53280,0:POKE53281 . 0: 

FORl-0T027:POKE54272+I,0 :NEXT : rem 31 
130 POKE54277,16 : POKE54278,242 : POKE54296, 

15 :rem 155 
136 POKE54284,16:POKE54285,242 : POKE54291 , 

16: POKE54285, 242 : rem 206 
140 POKE214, 11 : PRINT: PRINTSPC( 13) "g6~CH 

ICKEN LITTLE" : rem 178 
150 POKE56,48 : CLR:FORI=0T062:READA:POKE49 

152+I.A: NEXT:SYS49152 : rem 98 
160 GOSUBI410 : G05UB1120 : rem 91 
170 POKE905,9:POKE907,0:POKE908,4:POKE909 

,3 :rem 3 
180 TY"'3:QWa 4 : 0IMC(30) : rem 20 
190 POKE53272,28:PS=PEEK(905):ZZs54272 

:rem 191 
200 PRINT" (CLR) " : rem 246 
210 TYaPEEK(909) :rem 149 
220 QW"'PEEK(908) :rem 144 
230 Sl - 54272:S2",54279:S4- 54286 : XL-53248:X 

H"53264:YL"'53249 : rem 199 
240 POKE53280,0 : POKE53281,0 :rem 235 
250 DEFFNA(Z)-INT(RND(I)·Z) :rem 73 
260 FOR~1T030:C(T)=FNA(640)+1063 :POKEC(T 

},0;POKEC(T)+ZZ .6:NEXT : rem 19 
270 X=20:Y=20:POKE53269,1:POKE2~40,11:POK 

£53287,17 : rem 35 
280 :rem 212 
290 REM MAIN LOOP ; rem 222 
3~0 IFQW-1THENM-1:GOT0330 :rem 43 
310 FORM~ITOQW :rem 129 
330 PRINT"(HOME1{CYN1SCORE ;"5C:TAB (27}" 

{PUR)CHICKENS ;"TY :rem 64 
335 IFPEEK(56320}<>127THENG05UB870 ; rem 2 
350 XP-X·8+24:POKEXL.XPAND255 : POKEXH,XP!2 

56:POKEYL,Y·8+5~ Irem 70 
355 A=INT(X)+INT(Y)·40+1024 :rem 239 
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390 IFF=1THENGOSUB980 srem 47

400 IFM<>1THEN450 ;rem 227

410 IFR1=1THENGOSUB520 :rera 91

420 IFR=31THEN750 :rem 227

430 IFR1=0THENGOSUB480 :rem 97

450 IFQW=1THEN300

460 NEXTsGOTO300 :rem 223

470 : item 213

480 R=R+lsIFR=31THEN750 :rem 96

490 R1=1:IFC(R)=0ORPEEK(C(R))=32THEN480

:rem 20

500 Q=C(R)jQQ=6 :rem 88

510 IFQK>0THENQl=32sQQ=0 :rem 237

520 POKEQ,QlsPOKEQ+ZZ,QQ:Q=Q+40+FNA(3)-l:

IFQ=AORQ=A+1ORQ=A+40ORQ=A+41THEN64 0

:rem 226

530 Q1=PEEK(Q) irem 30

540 POKEQ,0sPOKEQ+ZZ,6 :rem 112

550 IFQ>1864THENRl=0iPOKEQ,32:C(R)=0:DE=D

E+l :rem 103

560 IFQ=BTHENPOKEQ,4:POKEQ+ZZ,2

570 IFDE=PSTHEN1090 :rem 141

580 IFQOBTHEN610 :rem 255

585 POKES4+4,129iPOKESl+4,17:POKES2+4, 33:

FORT=8TO90 jrera 52

586 P0KES4+1,T:POKES2+1,T*2:P0KES1+1,T:NE

XT:POKEQ,32 :rem 232

590 POKEQ+ZZ,0 srem 89

600 SC=SC+50:C(R)=0sRl=0sF=0 irem 51

610 POKES4+4,12B:POKESl+4,16iPOKES2+4,32

:rera 48

620 RETURN srem 120

630 : :rem 211

640 FORI=0TO15:POKE53287,{1+7)AND15:FORT=

1TO100iNEXTsNEXT :rem 28

660 POKES2+4,17iPOKES2+l,21:FORT=lTO600iN

EXT:POKES2+4,16:FORT=1TO60:NEXT

:rem 246

670 POKES2+4,17:POKES2+1,21:FORT=1TO300:N

EXT:POKES2+4,16:FORT=1TO60 sNEXT

:rem 244

680 POKES2+4,17:POKES2-t-l,25:FORT=lTO1050i

NEXTsPOKES2+4,16:FORT=1TO60:NEXT

:rem 44

700 TY=TY-1:IFTY=0THEN1090

710 R1=0

725 F=0:POKEB,32

740 GOTO270

744 :

750 PRINT"[CLR}(7 DOWN}"

rem 104

rem 136

rem 141

rem 109

rem 217

rem 119

760 POKE53272,21:FORT=lTO6iPOKES2+l,31sPO

KES2+4.17 :rem 213

770 PRINTSPC(15)"(WHT}[UPllRVSlNEXT LEVEL

":FORP=1TO150:NEXT:POKES2+4,16

:rem 220

780 PRINTSPC(15)"{UP}NEXT LEVEL":FORP=1TO

150sNEXT:NEXT :rem 95

790 PRINT"[CLR}":POKE53272,28 :rem 6

800 IFQW=1THENQW=2 :rem 131

810 R=0:POKE909,TY:QW=QW-1:POKE908,QW

srem 63

820 IFPS=1THEH840 :rem 5

830 PS=PS-1 :rem 124

B40 R=0:DE=0:GOTO190 :rem 152

850 : :rem 215

860 REM MOVE PLAYER :rem 134

870 J=PEEK(56320) :rem 156

890 IFF=1THEN910 :rem 173

900 IF{JAND16)THEN910 irem 198

905 F=1:B=A-40:POKES4+4,129:POKES4+1,20:F

ORT=lTO20:NEXTsPOKES4+4,128 :rem 69
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910 IF(JAND8)=0THENX=X+1:IFX>39THENX=39

:rem 175

920 IF(JAND4)=0THENX=X-1:IFX<0THENX=0

:rera 52

930 IF(JAND2)=0THENY=Y+lsIFY>21THENY=21

:rem 157

940 IF(JANDl)=0THENY=Y-lsIFY<17THENY=17

:rem 167

950 RETURN item 126

960 : ;rem 217

970 REM MOVE ROCK :rem 234

980 POKEB,2:POKEB+ZZ,4 :rem 90

990 POKEB,32:B=B-40 ;rem 48

1000 IFB<1024THENF=0 srem 119

1010 IFB=QTHEN560 :rem 235

1020 IFPEEK(B)THEN1040 :rem 254

1030 POKEB,4:POKES2+4,17:POKES4+4,129

:rem 141

103 5 POKEB,4:FORT=3 3TO10STEP-1:POKES4+1,T

:POKES2+1,T:NEXT:SC=SC+10 srem 142

1040 POKES2+4,16:POKES4+4,128 :rem 129

1050 IFPEEK(B)<>32THENPOKEB,32:F=0:RETURN

srem 36

1060 POKEB,2:POKEB-t-ZZ,4 srem 128

1070 RETURN srem 168

1080 s srem 3

1090 PRINT"{CLR}"s POKE53272,21s PRINT"

(WHTjTHE SKY HAS FALLEN." ;rem 205

1095 PRINT"[DOHN}YOUR SCORE WAS:"SC
item 55

1100 POKE53269,0iEND srem 103

1110 : stem 253

1120 PRINT"lCLR}{3 DOWN]"SPC(13)"E63CHI

CKEN LITTLE" :rem 150

1130 PRINT"{GRN}(DOWN) YOU ARE CHICKEN LI

TTLE.(2 SPACESjYOU MOVE IN" srem 86

1140 PRINT"{DOWN} THE BOTTOM PART OF THE

(SPACElSCREEN WHILE" srem 68

1150 PRINT"[DOWN} PIECES OF SKY (BLOWN RA

NDOMLY BY THE" :rem 122

1160 PRINT"(DOWN] WIND) FALL TO THE GROUN

D.{2 SPACESjTO SCORE" srera 196

1170 PRINT"{DOWN] POINTS, TOSS ROCKS AT T

HE FALLING" srem 242

1180 PRINT"{DOWH} PIECES OF SKY WITH THE

fSPACElFIRE BUTTON." irem 62
1190 PRINT"(2 DOWN} YOU CAN ALSO HIT NON-

FALLING PIECES." srem 157

1200 PRINTSPC(9)"B63[2 DOWNJPRESS FIRE
{SPACEjTO CONTINUE":GOSUB1320

irem 250

1210 : :rem 254

1220 PRINT"[CLR](GRN)[DOWN] USE A JOYSTIC
K IN PORT TWO TO MOVE":PRINT"{DOWN)
[SPACE]ABOUT THE SCREEN." srem 12

1230 PRINT"{DOWN] YOU GET 50 POINTS FOR H

ITTING FALLING" :rem 194

1240 PRINT"(DOWN) SKY, AND 10 POINTS FOR
{SPACE]OTHERS." :rem 199

1250 PRINT"{DOWN} EACH TIME YOU CLEAR THE

SCREEN AND" srem 194

1260 PRINT"{DOWN) ADVANCE TO THE NEXT LEV
EL THE PIECES":PRINT"{DOWN] OF SKY F
ALL FASTER." srem 44

1270 PRINT"{DOWN} IF MORE THAN EIGHT PIEC

ES OF SKY HIT" srem 52

1280 PRINT"{DOWN} THE GROUND, THE GAME IS

OVER." :rem 138

1290 PRINTSPC{15)"{2 DOWNJE63GOOD LUCKi
"sPRINTSPC[10)"{DOWK]PRESS FIRE TO B

EGIN":GOSUB1320 srem 93

39. 
4 •• 
41. 
42. 
43. 
45. 
46. 
47. 
4B. 
49. 

5 •• 
51. 
52. 

53. 
54. 
55. 

56. 
57. 
5B. 
5B5 

5B6 

59. 
6 •• 
61. 

62. 
63. 
640 

66. 

67. 

6B. 

7 •• 
71. 
725 
74. 
744 
75. 
76. 

". 
7B. 

79. 
B •• 
Bl. 

B2. 
B3. 
B4. 
B5. 
B6. 
B7. 
B9. 
9 •• 
9.5 

IFF-ITHENGOSU8980 
IFM<>ITHEN450 
IFRl=lTHENGOSUB520 
IFR-31 THEN750 
IFRl - 0THENGOSUB480 
IFQW-ITHENJ"" 
NEXT:GOT0300 

: rem 47 
:rem 227 

:rem 91 
: rem 227 

: rem 97 

:rem 223 
: rem 213 

R-R+l:!FR-31THEN7Se :rem 96 
Rl-l:IFC(R).00RPEEK(C(R» -3 2THEN4S0 

: rem 20 
o-e( R) :00-6 : rem 88 
IFQl <> 0THENQl- 32:0a-0 : rem 237 
POKEO,Ol : POKEQ+ZZ , QO:O-O+40+FNA( 3 )- 1 t ' 
IFO·AORa-A+IORO~A+4"ORO-A+41THEN64" 

:rem 226 
a I - PEEK(a) :rem 30 
POKEO. 0 : POKEQ+ZZ, 6 : rem 112 
IFQ> 1864THENRl=0: POKEQ . 32 :.e( R).0: DE-D 
£+1 :rem 103 
IFO-STHENPOKEQ,4:POKEQ+ZZ , 2 
IFDE-PSTHEN1090 ;rem 141 
rF'.)<>8THEH61e : rem 255 
POKES4+4,129:POKESl+4,17 : POKES2+4,3J: 
FORT=8T090 : rem 52 
POKES4+1,T:POK£S2+1.T*2:POKESl+l,T:NE 
XT:POKEQ.32 :rem 232 
POKEQ+ZZ.~ : rem 89 
SCaSC+5~ : C{R ) -0:R1=0 IF-0 :rem 51 
POKES4+4. 128:POKES1+4. 16 IPOKES2+4 . 32 

:rem 48 
RETURN :rem 120 

:rem 211 
FORI~0T015:POKE53287.{1+7)AND15:FORT-
1T01~0:NEXT:NEXT ;rem 28 
POKES2+4. 17:POKES 2+ 1 . 21:FORT=lT0600 :N 
EXT : POKES2+4.16:FORTs IT060 : NEXT 

:rem 246 
POKES2+4. 17:POKES2+1. 21:FORTsIT0300:N 
EXT:POKES2+4.16:FORT-IT060:NEXT 

:rem 244 
POKES2+4 . 17:POKES2+1. 25: FORT=IT01050 : 
NEXT;POKES2+4 . 16:FORT-IT060 :NEXT 

:rem 44 
TY- TY-1 :IFTY- 0THEN1090 :rcm 104 
R1"'0 : rem 136 
F-0:POKEB . 32 :rem 141 
GOT0270 :rem 109 
: trem 217 
PRINT " {CLR] {7 DOWN} " :rem 119 
POKE53272. 21:FORT=lT06:POKES2+1. 31:PO 
KES2+4 .1 7 :rem 213 
PRINTSPC(l5)" ! WHT} I Up) (RVS ) NEXT LEVEL 
" :FORP""lT0150:NEXT:POKES2+4. 16 

:rem 220 
PRINTSPC(15) " (UP]NEXT LEVEL" :FORP- 1TO 
1 50:NEXT:NEXT : rem 95 
PRINT" (CLR] " : POKE53272. 28 : r e m 6 
IFQW""lTHENQW=2 :rem 131 
R=0 : POKE909.TY :QW=QW-1 : POKE908 . QW 

:rem 63 
IFPS-1THEN840 :rem 5 
PS=PS-1 : rem 124 
R- 0 : DE"'0:GOT01 90 :rem 152 

:rem 215 
REM MOVE PLAYER : rem 134 
J=PEEK(56320) :rem 156 
IFF-ITHEN910 :rem 173 
IF{JAND16)THEN910 :rem 198 
F-1:B-A- 40 : POKES4+4.129:POKES4+1 . 20 IF 
ORT-1T020: NEXT: POKES4+4 . 128 :rem 69 
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910 IF(JAND8)-0THENX2X+l:IFX>39THENX-39 
: rem 175 

920 IF(JAND4)=0THENX=X-l: IFX<0THENX"'0 
: rem 52 

930 IF( JAND2 )-0THENY=Y+1:IFY>21THENY- 21 
:rem 157 

940 IF( JAND1)-0THENY=Y- 1:IFY<17THENY- 17 
: rem 167 

950 RETURN : rem 126 
960 :rem 217 
970 REM MOVE ROCK : rem 234 
980 POKEB,2:POKEB+ZZ,4 : rem 90 
990 POKEB, 32 :B"'B- 40 : rem 48 
10~0 IFB<1024THENF=0 :rem 119 
1010 IFS"OTHEN560 : rem 235 
1020 IFPEEK{B)THEN1040 :rem 254 
1030 POKEB . 4 : POKES2+4.17:POKES4+4,129 

1035 

104~ 
105~ 

1060 
1070 
1080 
109~ 

1~95 

110~ 

1110 
1120 

1130 

1150 

1160 

1170 

1180 

119~ 

1200 

1210 
1220 

1230 

1240 

1250 

126~ 

1270 

12B0 

1290 

: rem 141 
POKEB .4: FORT=33TOI0STEP-l:POKES4+1.T 
:POKES2+1.T:NEXT : SCsSC+1 0 : rem 142 
POKES2+4,16:POKES4+4.128 : rem 129 
IFPEEK(B) ()32THENPOKEB, 32 : F=0:RETURN 

: rem 36 
POKEB.2:POKEB+ZZ . 4 : rem 128 
RETURN : rem 168 
: :rem 3 
PRINT"{CLR)" : POKE53272,21 :PRINT" 
(WHT]THE SKY HAS FALLEN, " : rem 205 
PRINT"{DOWN} YOUR SCORE WAS:"SC 

:rem 55 
POKE53269,0:END :rem 103 

:rem 253 
PRINT" {cLRl13 DOWN}"SPC(l3) "g 63CHI 
CKEN LITTLE" :rem 150 
PRINT" (GRN) {DOWN} YOU ARE CHICKEN Ll 
TTLE. ( 2 SPACES}YOU MOVE IN" : rem 86 
PRINT"{DOWN) THE BOTTOM PART OF THE 
{SPACE}SCREEN WHILE" :rem 68 
PRINT" {OOWN} PIECES OF SKY (BLOWN RA 
NOOMLY BY THE" :rem 122 
PRIN'I''' {DOWN) WIND) FALL TO THE GROUN 
D.{2 SPACES }TO SCORE- :rem 196 
PRINT M{DOWN} POINTS, TOSS ROCKS AT T 
HE FALLING" :rem 242 
PRINT"{OOWN} PIECES OF SKY WITH THE 
rSPACEI FIRE BUTTON.- I r em 62 
PRINT" (2 DOWN} YOU CAN ALSO ·HIT NON
FALLING PIECES." :rem 157 
PRINTSPC(9)"g6~{2 DOWN}PRESS FIRE 
{SPACE)TO CONTINUE" :GOSUB1320 

:rem 250 
: : rem 254 
PRINT"{CLR}{GRN}{DOWN} USE A JOYSTIC 
K IN PORT TWO TO MOVE" : PRINT"{ DOWNl 
{SPACE]ABOUT THE SCREEN. " : rem 12 
PRINT" {DOWN] YOU GET 50 POINTS FOR H 
ITTING FALLING" :rem 194 
PRINT" {DOWN} SKY, AND 10 POINTS FOR 
{SPACE}OTHERS. " :rem 199 
PRINT"{OOWN] EACH TIME YOU CLEAR THE 

SCREEN AND" :rem 194 
PRINT"{DOWN} ADVANCE TO THE NEXT LEV 
EL THE PIECES ": PRINT " \OOWN } OF SKY F 
ALL FASTER. " :rem 44 
PRINT"(OOWN} IF MORE THAN EIGHT PIEC 
ES OF SKY HIT" : rem 52 
PRINT" [DOWN} THE GROUND, THE GAME IS 

OVER." : rem 138 
PRINTSPC(l5)"{2 DOWN}g 6aGOOO LUCKI 
":PRINTSPC(10)"{DOWN}PRESS FIRE TO B 
EGIN" : GOSUB1320 :rem 93 

• 

· , 

, 
• 



1300 PRINT"tCLR}":RETURN : rem 66

1310 : :rera 255

1320 IF(PEEK(56320}AND16)=0THEN1320

jrem 184

1330 IFPEEK(56320)AND16THEN1320 :rem 251

1340 RETURN :rem 168

1350 i =rem 3
1360 DATA 173,14,220,41,254,141,14,220,16

5,1,41,251,133,1,169,208 :rem 103

1370 DATA 133,252,169,48,133,254,169,0,13

3,251,169,0,133,253,160,0 :rem 174

1380 DATA 162,8,177,251,145,253,200,208,2

49,230,254,230,252,202,208,242

:rem 165

1390 DATA 165,1,9,4,133,1,173,14,220,9,1,

141,14,220,96 :rem 77

!4a0 • :rem 255

1410 READA;IFA<0THENFORI=0TO62:RSADA:POKE

704+1,AiNEXT:RETURN :rem 127

1420 FORI=12288+A*8TO12288+A*8+7:READJ:PO

KEI,J:NEXT = rem 32

1430 GOTO1410 :rem 199
1440 DATA 0,48,44,100,131,129,195,36,24

;rem 119

1450 DATA 1,12,18,233,33,241,14,9,16

:rem 219

1460 DATA 2,0,0,28,34,36,24,0,0 :rem 215

1470 DATA 4,36,227,1,0,0,195,65,82

:rem 131

1480 DATA 6,0,0,0,0,0,1,3,133 ;rem 104

1490 DATA 7,16,8,4,2,1,0,0,1 :rem 70

1500 DATA 10,121,1,1,2,252,68,130,1
:rem 149

1510 DATA 12,1,1,6,4,10,5,2,1 :rem 105

1520 DATA 13,192,48,8,12,9,58,228,8

:rem 195

1530 DATA 16,41,42,60,72,164,135,68,56

:rem 81

1540 DATA 17,252,2,1,1,1,253,3,1,-1
:rem 146

1541 DATA 0,0,0,30,0,0,107,0,0,209:rem 87

1542 DATA 128,0,97,128,0,25,12B,2,12

:rem 227

1543 DATA 255,141,12,0,113,12,31,1,12

:rem 252

1544 DATA 97,131,12,131,6,12,4,12,6,0

srem 7

1545 DATA 56,3,3,224,1,254,0,1,152
:rem 119

1546 DATA 0,1,152,0,1,152,0,1,152 :rem 53

1547 DATA 0,1,152,0,3,108,0 :rem 24
1550 END =rem 162

Martian Prisoner
(Article on page 68.)

110 GOSUB2000:PRINT :rem 155

120 ONVGOSUB3000,3000,3000,3000,3100,3200

,3300,3400,3500,3600,3700,3800,3900

:rem 42

125 IFV=14THEN3900 :rem 26

130 GOTO100 :rem 94

1000 PRINT:ONRGOSUB1100,1200,1300,1400,15

00,1600,1700,1800 :rem 87

1005 IFI(4)=-1ANDI(6)=-1THENPRINTNSS

:rem 125

1010 PRINT:PRINT"[CYN]OBJECTS:(WHTJ";
:rem 125

1020 FORL=1TO8:IFI(L)=RTHENPRINTTAB(8);N$

(L) :rem 227

1030 NEXT:PRINT:RETURN :rem 228

1100 PRINT"YOU ARE IN A PRISON[3 SPACES]C

ELL." :rem 105

1110 IFRND(1)>.25THENRETURN :rem 154

1120 g=liprint"a guard has turned offthe

EspaceJforce field and(3 spaces}ente
RED THE CELL." :rem 126

1130 C%(1,1)=2:RETURN :rem 149

1200 PRINT"YOU ARE IN A N/S HALL.":RETURN

:rem 122

1300 PRINT"YOU ARE IN THE ENGINE ROOM.":R

ETURN :rem 29

1400 PRINT"YOU ARE IN A SMALLf4 SPACESlRO

OM. A LARGE SIGN IS ON THE WALL."

:rem 124

1410 IFI(4)=-1THENPRINTNSS :rem 63

1420 IFI(6)=-1THEN4500 :rem 185

1430 RETURN :rem 168

1500 PRINT"YOU ARE IN THE SUPPLY ROOM.":R

ETURN :rem 86

1600 PRINT"YOU ARE IN THE NORTH(2 SPACES)

SIDE OF THE HALL." :rem 90

1610 IFU=1THENPRINT"THE GUARDS DON'T

[6 SPACES)NOTICE YOU." :rem 10

1620 IFU=0THENPRINT"THE GUARDS TAKE YOU

(3 SPACESjBACK TO THE CELL.":G=0

:rem 180

1630 RETURN :rem 170

1700 PRINT"YOU ARE IN A LARGE[4 SPACESJRO
OM.":RETURN :rem 54

1800 PRINT"YOU ARE IN A STRANGE[2 SPACES]
GARDEN WHERE FOOD IS{2 SPACESjGROWN

tSPACEjFOR THE CREW." :rem 255

1810 IFI(4)=-1THENPRINTNSS :rem 67

1820 RETURN :rem 171

2000 C?="":N=0:V=0:PRINT:INPUT"COMMAND

[GRNj ";C$:PRINT"{WHT}":IFC$=""THEN20

00 :rem 226

:rem 73

:rem 254

:rem 104

t rem 5

:rem 141

BEFORE TYPING...

Before typing in programs, please refer lo "How
To Type COMPUTEI's Gazette Programs," "A

Beginner's Guide To Typing In Programs," and
"The Automatic Proofreader" that appear before

the Program Listings.

Program 1: VIC/64 Martian Prisoner

10 GOSUB5000 :rem 166

100 GOSUB1000:IFR=6ANDU=0THENR=1sGOTO100

:rem 232

2015 P=0:IFLEN(C$)<2THEN2050

2020 FORL=2TOLEN(C$}-1

2030 IFMID?(C$,L,1)=" "THENP=L

2040 NEXT

2050 IFP=0THENV$=C?:N$=""

2060 IFP>0ANDP=LEN(C$)THENV$=C$:N$=""

:rem 134

2070 IFP>0ANDP<LEN(C$)THENV$=LEFTS(C$,P-1

)iN$=RIGHT${C$,LEN(C$}-P) :rem 86

2080 FORL=1TO14:IFLEFT$(VS,3)=V${L)THENV=

L :rem 23

2100 NEXT:FORL=1TO8:IFLEFT$(N$,3)=A$(L)TH

ENN=L :rem 55

2120 NEXT:IFN>0ANDV>0THENRETURN :rem 47

2130 IFN=0ANDV>0ANDN$=""THENRETURN

:rem 124

2135 IFN=0ANDV=5THENRETURN :rem 191

2140 PRINT:PRINT"I DON'T UNDERSTAND.":GOT

02000 i rem 95
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1300 
1310 
1320 

PRINT" (CLRj ";RETURN : rem 66 ll0 
:rem 255 120 

IF(PEEK(56320)ANDI6)=0THENI320 

GOSUB2000 : PRINT :rem 155 
ONVGOSUB3000 , 30e0 , 3000,3000,3100,32a0 
,3300,3400,3500,36013,3700,3800,39013 

:rem 184 
1330 IFPEEK(56320)ANDI6THENI320 :rem 251 
1340 RETURN :rem 168 
1350 : rem 3 
1360 DATA 173,14,220 ,41,254,141,14 , 220,16 

5 , 1,41 , 251,133,1,169 , 208 :rem 103 
1370 DATA 133,252 , 169,48,133,254,169 , 0,13 

3,251,169,0,133 , 253,160,0 :rem 174 
1380 DATA 162,8,177 , 251,145,253,200,208,2 

49,230,254.230 , 252,2D2,208,242 
:rem 165 

1390 DATA 165 , 1,9,4,133,1,173.14.220 , 9,1. 
141,14,220,96 : rem 77 

1400 :rem 255 
1410 READA:IFA<0THENFORI - 0T062:READA:POKE 

704+1 , A: NEXT: RETURN :rem 127 
1420 FORI- 12288+A*8TOI228B+A*8+7:READJ:PO 

KEI,J:NEXT :Tem 32 
1430 GOT01410 :rem 199 
1440 DATA 0,48,44.100 , 131,129,195,36 . 24 

:rem 119 
1450 DATA 1.12,18.233 , 33,241,14 ,9 .16 

: rem 219 
1460 DATA 2,0,0,28,34 ,36 , 24 .0,0 :rem 215 
1470 DATA 4,36,227 , 1 , 0,0 , 195,65,82 

:rem 131 
1480 DATA 6,0,0,0,0,0.1,3;133 :rem 104 
1490 DATA 7,16,8.4,2 , 1,0,0,1 :rem 7O 
1500 DATA 10,121,1,1,2,252,68.130.1 

: r em 149 
1510 DATA 12,1,1,6 , 4,10,5,2,1 :r.em 105 
1520 DATA 13 , 192 , 48.8.12.9,58,228.8 

:rem 195 
153£1 DATA 16,41 , 42,60,72,164 , 135.68,56 

:rem 81 
1540 DATA 17 , 252.2 , 1,1,1,253,3,1, -1 

:rem 146 
1541 DATA 0 , 0.0,3e.0,0.107.0,0 , 209:rem 87 
1542 DATA 128,0 , 97.128.0,25,128,2,12 

:rem 227 
1543 DATA 255 , 141,12.0.113,12,31,1,12 

:rem 252 
1544 DATA 97,131,12 , 131,6,12,4,12,6,a 

:rem 7 
1545 DATA 56,3,3,224,1, 254, a.1. 152 

:rem 119 
1546 DATA 13 ,1, 152 , 0.1,152.0,1 , 152 :rem 53 
1547 DATA 0.1,152,0,3,108.0 : rem 24 
155a END :rem 162 

Martian Prisoner 
(Article 0" page 68, ) 

BEFORE TYPING ... 
Before typing in pro~rams, please refer to "How 
To Type COMPUTET's Gazette Progra ms," "A 
Beginners Guide To Typing In Programs," and 
"The Automatic Proofreader" that appear before 
the Program Listings, 

Program 1: VIC/64 Martian Prisoner 
la GOSUB5000 :rem 166 
100 GOSUB1000:IFR~6ANDU-0THENRsl:GOT0100 

: rem 232 

:rem 42 
125 IFV .. 14THEN3900 : rem 26 
130 GOT0100 : rem 94 
1000 PRINT:ONRGOSUB1100,1200,1300,1400,15 

00,1600,1 700.1800 :rem 87 
1005 IFI(4)~-IANDI(6) --lTHENPRINTNS$ 

:rem 125 
1010 PRINT_: PRINT" (CYN }OBJECTS: (WHT) "; 

:rem 125 
1020 FORL- IT08 :IFI(L) =RTHENPRINTTAB(8);N$ 

(L) : rem 227 
1030 NEXT. PRINT: RETURN : rem 228 
ll99 PRINT"YOU ARE IN A PRISON{3 SPACES}C 

ELL." : rem 195 
1110 IFRND(I».25THENRETURN :rem 154 
ll29 G=l: PRINT"A GUARD HAS TURNED OFFTHE 

(SPACE}FORCE FIELD AND(3 SPACES}ENTE 
RED THE CELL , " : rem 126 

1130 C%(l,1) - 2 : RETURN : rem 149 
1200 PRINT"yOU ARE IN A N/ S HALL.":RETURN 

1300 

1400 

PRINT"yOU ARE IN 
ETURN 
PRINT"yOU ARE IN 
OM , A LARGE SIGN 

: rem 122 
THE ENGINE ROOM.": R 

:rem 29 
A SMALL{4 SPACES}RO 
IS ON THE WALL." 

: rem 124 
1410 IFI(4) - -lTHENPRINTNS$ : rem 63 
1420 IFI(6) - -lTHEN4500 :re m 185 
1430 RETURN : r e m 168 
1500 PRINT"YOU ARE IN THE SUPPLY ROOM,":R 

ETURN :rem 86 
1600 PRINT"yOU ARE IN THE NORTH{2 SPACES) 

SIDE OF THE HALL." :rem 90 
1610 IFU=lTHENPRINT"THE GUARDS DON'T 

{6 SPACES)NOTICE YOU." :rem 10 
1620 I·FU .. 0THENPRINT"THE GUARDS TAKE YOU 

{3 SP1\CES}BACK TO THE CELL,":G- 0 
:rem 180 

1630 RETURN : rem 170 
1700 PRINT "yOU ARE IN A LARGE(4 SPACESJRO 

OM .": RETURN : rem 54 
18a0 PRINT"yOU ARE IN A STRANGE{2 SPACES} 

GARDEN WHERE FOOD IS('2 SPACES]GROWN 
{SPACE}FOR THE CREW," :rem 255 

1810 IFI(4) - -lTHENPRINTNS$ : rem 67 
1820 RETURN : rem 171 
2000 C$="": N- 0 :V=0: PRINT: INPUT"COMMAND 

(GRN) "; C$: PRINT" {WHT} M : IFC$= ''''THEN20 
00 : rem 226 

2015 P .. 0:IFLEN(C$)<2THEN2050 :rem 73 
2020 FORL .. 2TOLEN(C$)-1 :rem 254 
2030 IFMID$( C$,L,I) - " "THENP- L :rem 104 
2040 NEXT : r em 5 
2050 IFP=0THENV$=C$:N$"' '''' :rem 141 
2060 IFP)0ANOP=LEN(C$)THENV$=C$:N$-" " 

:rem 134 
2070 IFP>0ANDP<LEN(C$)THENV$=LEFT$(C$,P- 1 

) : N$ - RI GHT$(C$ , LEN(C$) - P) : rem 86 
2080 FORLs 1T014:IFLEFT$(V$,3)aV$(L)THENV= 

L :re m 23 
2100 NEXT:FORLs IT08:I FLEFT$ ( N$ , 3) =A$ (L)TH 

ENN=L :re m 55 
2120 NEXT : I FN)0ANDV)0THENRETURN :re m 47 
2130 IFN",l1lANDV)0ANDN$=""THENRETURN 

:rem 124 
2135 IFN=0ANDV=5THENRETURN :re m 191 
2140 PRINT: PRINT " I DON'T UNDERSTAND,":GOT 

02000 : rem 95 
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3000 N$=V?:GOTO3110 -rem 36
3100 N?=LEFT$(N$,1) :rem 226

3110 IFR=1ANDN$="E"ANDG=0THENPRINT"THE FO
RCE FIELD STOPS YOU.":RETURN :rem 56

3120 IFR<>lORN$o"E"ORG=0THEN3130:rem 179
3125 PRINT"AS YOU LEAVE THE CELL THE FORC

E FIELD IS[4 SPACES)ACTIVATED, TRAPP

ING" :rem 17
3127 PRINT"THE GUARD." : rem 32

3130 IFR=2ANDN$="E"ANDC%{2,1)=0ANDI{8)>-1
THENPRINT"THE LOCKED DOOR STOPS YOU.

:rem 118

3135 IFR=2ANDN$="E"ANDC%(2,1)=0ANDI(8)>-1
THENRETURN . rem 255

3140 IFR<>2ORNS<>"E"ORC%{2,1)>0THEN3150
:rem 186

3145 PRINT"YOU UNLOCK THE DOOR{3 SPACES}W
ITH THE KEY.":C%(2,1)=5:N?{7)="OPEN

{SPACEjDOOR" -rem 191
3150 IFN$="N"THEND=0 :rem 121

3160 IFN?="E"THEND=1 :rem 114

3165 IFN$="S"THEND=2 :rem 134
3170 IFN$="W"THEND=3 :rem 135

3175 IFC%(R,D)=0THENPRINTCN5:RETURN
:rem 210

3180 PRINT"OK":R=C%{R,D):RETURN : rem 149
3200 IFN=1ORN=2ORN=3ORN=7THENPRINT"YOU CA

N'T LIFT IT1":RETURN :rem 129

3203 IFI(N)ORTHENPRINT"IT'S NOT HERE."-R
ETURN :rem 127

3205 IFN=5THEN3720 :rem 20

3210 PRINT"OK":I(N)=-l:RETURN :rem 8
3300 PRINT"OK":I(N)=R:RETURN :rem 252
3400 PRINT"YOU ARE CARRYING!" :rem 6

3410 FORL=1TO8!IFI(L)=-1THENPRINTTAB(3);N
?(L) :rem 239

3420 NEXT:RETURN :rem 34

3 500 IFN<>3ORR<>4THENPRINTCN$: RETURN

:rem 126

3510 PRINT"ATOMIC FUEL NEARBY.[3 SPACES]D
ON'T BRING ANY RADIO-ACTIVE":rem 128

3520 PRINT"MATERIALS INTO THIS{3 SPACESlR
OOM.":RETURN :rem 52

3600 IFN<>7ORR<>2ORI(8)>-1THENPRINTCN$:RE
TURN :rem i44

3610 N$="E":G0TO3145 : rem 66

3700 IFI(5)<>RTHENPRINTCN$:RETURN;rem 127
3720 PRINT"YOU ARE NOW WEARING A UNIFORM.

":I{5)=-1:U=1:RETURN :rem 189
3800 IFN<>6THENPRINTRI$:RETURN :rem 237
3810 PRINT"YOU QUICKLY BECOME£4 SPACES)SI

CK AND DIE.":GOTO4600 ;rem 161

3900 IFN=2THENPRINT"THE GUARD SHOOTS YOU.
":GOTO4600 srem 180

3910 PRINTCN$:RETURN :rem 41
4500 PRINT :rem 86

4505 PRINT"THE RADIOACTIVE PLANT EMITS EN

OUGH NEUTRONS TO START A" :rem 98

4510 PRINT"CHAIN REACTION. THE{3 SPACESJS

HIP EXPLODES." :rem 40

4515 PRINT"YOU ESCAPE IN A LIFE- CRAFT."

:rem 17

4520 PRINT:PRINT"(PUR}YOU WIN!":GOTO4610

:rem 73

4600 PRINT:PRINT"tPUR]YOU LOSE1" :rem 79

4610 PRINT:PRINT:PRINT"(GRN}PLAY AGAIN?"

:rem 29

4620 GETK$:IFK$="Y"THENRUN :rem 81
4630 IFK$="N"THENEND :rem 160

4640 GOTO4620 ■rem 211

5000 PRINT"{HOME)[CLR]":POKE36879,8:PRINT
186 COMPUTE'/i Gaietc November 1983

tab(3)"{grn){rvs}martian prisoner

fOFF)":PRINT :rem 135
5080 DIMV$(14),C%(8,3),I(8),N${8),A$<8)

:rem 146

5090 R=1:FORL=1TO14:READV$(L):NEXT:rem 87

5100 FORL=1T08:READC%(L,0),C%(L,1),C%{L,2

),C%(L,3):NEXT ;rem 31
5110 FORL=1TO8:READN$(L),AS(I.),I(L}:NEXT

:rem 97

5115 CNS="YOU CAN'T":RI$="DON'T BE SILLY1

" jrem 87
5120 NS$="GEIGER COUNTER IS{5 SPACESjCLIC

KING.":RETURN jrem 9

6000 DATAN,E,S,W,GO,GET,DRO,INV,REA,OPE,W
EA,EAT,KIL,HIT :rem 217

6010 DATA0,0,0,0,6,0,3,0,2,4,0,0,0,0,0,3,

0,0,0,2,7,0,2,0,0,8,6,0,0,0,0,7

:rem 103

6020 DATAFORCE FIELD,FOR,1.GUARDS,GUA,6,S

IGN,SIG,4,GEIGER COUNTER,GEI,5,UNIFO

RM :rem 251

6030 DATA UNI,5,PLANT,PLA,8,LOCKED DOOR,D

00,2,MAGNETIC KEY,KEY,3 :rem 151

Program 2: 64 Formatter
100 PRINT "(CLR][4 SPACES}tRVS)22-COLUMN

ISPACEjPRINT FORMATTER FOR 64":PRINT
:rem 191

110 PRINT "READING DATA" :rem 119

120 FORI=828TO881:READA;CK=CK+A:POKEI,A:N
EXT:POKE179,883AHD255 :rem 92

130 IF CK<>6032 THEN PRINT "ERROR IN DATA

:CHECK TYPING.":END :rem 227

140 PRINT"{DOWNJbEFORE...";SYS 828:PRINT"
AFTER..." jrem 150

150 PRINT "{DOWNlPRESS RUN/STOP-RESTORE";
jPRINT"TO REGAIN 40 COLUMNS" :rem 228

160 PRINT "(DOWN)ENTER (RVS)SYS 828[offJ

[SPACE]TC":PRINT"REACTIVATE, IF":PRIN
T"NECESSARY." ;rem 115

170 PRINT "{DOWNJdO NOT EDIT ANY"jPRINT"L
INES WHILE IN 22 COL-UMN MODE."

:rem 84

1000 DATA169,71,141,38,3,169,3,141
:rem 180

1010 DATA39,3,96,72,152,72,138,72:rem 141
1020 DATA56,32,240,255,192,9,176,3

:rem 185

1030 DATA76,100,3,192,31,144,15,169
:rem 226

1040 DATA13,32,202,241,56,32,240,255
srem 9

1050 DATA160,9,24,32,240,255,104,170

:rem 14

1060 DATA104,168,104,76,202,241 :rem 30

Munchmath
(Article on page 76).

BEFORE TYPING...

Before typing in programs, please refer to "How
To Type COMPUTEI's Gazette Programs," "A
Beginner's Guide To Typing In Programs," and

"The Automatic Proofreade?' that appear before
the Program Listings.

30013 N$=V$:GOT03110 :rem 36 
3100 N$=LEFT$(N$,l) :rem 226 
3110 IFR=lANDN$:="E"ANDG=0TflENPRINT"THE FO 

RCE FIELD STOPS YOU . ":RETURN :rem 56 
3120 IFR(>10RN$ ( >"E"ORG:=0THEN3130 :rem 179 
3125 PRINT"AS YOU LEAVE THE CELL THE FORC 

E FIELD IS{4 SPACES}ACTIVATED, TRAPP 
ING" :rem 17 

3127 PRINT"THE GUARD . " :rem 32 
31313 IFR:=2ANDN$="E "ANDC% (2,1) .. eANDI (8) >-1 

THENPRINT"THE LOCKED DOOR STOPS YOU. 
.. :rem 118 

3135 IFR:2ANDN$::z"E"ANDC% (2,1 )-eANDI (8) >-1 
THENRETURN :rem 255 

31413 IFR<> 20RN$ <> "["ORC% (2,1) >0TH EN3150 
:rem 186 

3145 PRINT"yOU UNLOCK THE DOOR{3 SPACES}W 
ITH THE KEY . " : C%(2,l)=5:N$(7)="OPEN 
(SPACE}OOOR" :rem 191 

3150 IFN$="N"THEND=e :rem 121 
31613 IFN$="E"THEND=l :rem 114 
3165 IFN$="S"THEND=2 :rem 134 
31713 IFN$="W"THEND"'3 :rem 135 
3175 IFC%(R,D)-eTHENPRINTCN$:RETURN 

:rem 210 
31813 PRINT"OK ":R=C1 (R,D):RETURN :rem 149 
3211"3 IFN=lORN=20RN=30RN-7THENPRINT "yOU CA 

N'T LIFT ITI":RETURN :rem 129 
32133 IFI(N)<>RTHENPRINT"IT'S NOT HERE.M:R 

ETURN :rem 127 
32135 IFN=5THEN372e :rem 213 
32113 PRINT"OK":I(N)=-I : RETURN :rem 8 
331313 PRINT"OK":I(N)"R:RETURN :rem 252 
341313 PRINT MyOU ARE CARRYING:" :rem 6 
34113 FORL=lT08:IFI(L) - -lTHENPRINTTAB{3);N 

$(L) :rem 239 
34213 NEXT:RETURN :rem 34 
3500 IFN(>30RR<>4THENP RINTCN$:RETURN 

:rem 126 
35113 PRINT"ATOMIC FUEL NEARBY . {3 SPACES}D 

ON 'T BRING ANY RADIO-ACTIVE":rem 128 
35213 PRINT"MATERIALS INTO THIS{J SPACES}R 

COM. " : RETURN : rem 52 
3600 IFN< >7 0RR(>20RI (8» - ITHENPRINTCN$:RE 

TURN :rem 144 
36113 N$- " E":GOT03145 :rem 66 
371313 IFI(5)<>RTHENPRINTCN$ : RETURN:rem 127 
37213 PRINT"YOU ARE NOW WEARING A UNIFORM. 

":I(5) - -1 : U=1:RETURN :rem 189 
38130 IFN<>6THENPRINTRI$:RETURN :rem 237 
38113 PRINT"YOU QUICKLY BECOME{4 SPACES}SI 

CK AND DIE . ":GOT04600 :rem 161 
39130 IFN=2THENPRINT"THE GUARD SHOOTS YOU. 

":GOT0460e : rem 180 
3910 PRINTCN$: RETURN . : rem 41 
4500 PRINT :rem 86 
45135 PRINT"THE RADIOACTIVE PLANT EMITS EN 

OUGH NEUTRONS TO START A" : rem 98 
45113 PRINT "CHAIN REACTION. THE!3 SPACES}S 

HIP EXPLODES." : rem 40 
4515 PRINT"yOU ESCAPE IN A LIFE- CRAFT," 

:rem 17 
45213 PRINT:PRINT"(PUR}YOU WINI":GOT0461e 

: rem 73 
4600 PRINT:PRINT"(PUR}YOU LOSEI" :rem 79 
46113 PRINT : PRINT:PRINT"{GRN}PLAY AGAIN? " 

: rem 29 
46213 GETK$: IFK$="Y"THENRUN : rem 81 
46 30 IFK$="N"THENEND : rem 160 
4640 GOT046 20 :rem 211 
5000 PRINT " {HOME}!CLR}":POKE36879,B : PRINT 
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TAB(3)"{GRN}(RVS}MARTIAN PRISONER 
(OFF}":PRINT :rem 135 

513813 DIMV$(14) ,C%(8 , 3),I(8) ,N$(8),A$(8) 
: rem 146 

5090 R=1:FORL-IT014:READV$(L):NEXT : rem 87 
511313 FORL:IT08:READC%(L,0),C%(L,1),C%(L,2 

),C%{L,3):NEXT : rem 31 
5110 FORL~lT08:READN$(L),A$(L),I(L):NEXT 

:rem 97 
5115 CN$::"YOU CAN ' T":RI$",,"DON'T BE SILLYI 

" : rem 87 
5120 NS$= "G EIGER COUNTER IS{5 SPACES]CLIC 

KING," : RETURN : rem 9 
6000 DATAN,E , S,W , GO,GET,DRO,INV,REA,OPE,W 

EA,EAT,KIL,HIT :rem 217 
6010 DATAe,e,e ,e, 6,0,3,0 , 2,4,0,e ,e,0,e,3, 

0,0,13,2,7,0,2,0,0, 8 ,6,0 , 13,13,13,7 
: rem 103 

61320 DATAFORCE FIELD,FOR,I , GUARDS,GUA , 6,S 
IGN,SIG,4 , GEIGER COUNTER,GEI,5 , UNIFO 
RM : rem 251 

6030 DATA UNI,5,PLANT,PLA,8,LOCKED DOOR,D 
OO , 2,MAGNETIC KEY,KEY,3 :rem 151 

Program 2: 64 Formatter 
1130 PRINT" {CLR] {4 SPACES} {RVS} 22-COLUMN 

{SPACE}PRINT FORMATTER FOR 64" : PRINT 
: rem 191 

1113 PRINT "READING DATA" : rem 119 
1213 FORI=828T0881:READA:CK- CK+A : POKEI,A : N 

EXT:POKE179,883AND255 : rem 92 
130 IF CKo6032 THEN PRINT "ERROR IN DATA 

:CHECK TYPING," :END : rem 227 
1413 PRINT" {DOWN} BEFORE . . . ": SYS 828: PRINT" 

AFTER., . " :rem 150 
150 PRINT "{DOWN}PRESS RUN/STOP - RESTORE"; 

:PRINT"TO REGAIN 413 COLUMNS" :rem 228 
1613 PRINT "{OOWN} ENTER !RVS}SYS 828{OFF } 

{SPACE}TO" : PRINT"REACTIVATE , IF" : PRIN 
T"NECESSARY . " : rem 115 

1713 PRINT "{OOWN}DO NOT EDIT ANY" : PRINT"L 
INES WHILE IN 22 COL- UMN MODE," 

:rem 84 
101313 DATA169,71,141,38,3,169,3 , 141 

Irem 180 
113113 DATA39,3,96,72,152,72 , 138,72 : rem 141 
113213 DATA56,32,240 , 2SS,192 , 9 ,1 76,3 

:rem 185 
113313 DATA76,100 , 3,192,31 ,1 44,15,169 

: rem 226 
11340 DATA13,32,202,241,S6,32,24e,2S5 

:rem 9 
1050 DATA160,9,24,32 , 24e,2SS , le4,17e 

10613 DATA1e4,168,le4,76,202,24 1 

Munchmath 
(Artie/eoll page 76). 

BEFORE TYPING ... 

:rem 1 4 
:rem 313 

Before typing in prof.ams, please refer to " How 
To Type COMPUTE.'s Gazette Programs," " A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader" that appear before 
the Program Listings. 
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Program 1: Munchmath, VIC Version

10 PRINT"(CLR]":POKE36878,15; S=36874:SM=7

702:CM=38422:L=1:BC=27 :rem 240

15 POKE52,29:POKE56,29:S$="£RVS}[HOME]

[30 DOWN]":CB=36879 : rem 96

20 J$="£22 I3":P=3:GOTO305 :rem 66

25 FORT=lTO300:NEXTTtRETURN :rem 45

30 FORT=1TO30:NEXTT:RETURN :rem 249

35 FORT=lTO70tNEXTT:RETURN :rem 2

40 D=VAL(AN?):IFASC(AN$)=81THEN280

:rem 223

45 IFD=CTHENP=P+1tR=R+liM=M+l:SC=SC+10:P0

KES+ 2 , 220 :FORT=1TO5 :NEXTT : POKES+ 2 , 0 -.GO

TO240 srera 22

50 M=M+1:W=W+1:PRINTLEFT$(S$,U)SPC(11-LE

N(C?))"{RED}"C:POKES,200:GOSUB25 tPOKES

,0:GOTO250 :rem 66

55 FORI=1TOLEN(A$)tPRINTMIDS(A$,I,1);:POK

ES,250:GOSUB30:POKES,0:NEXTI:A$=""

irem 94

60 RETURN :rem 70
65 PR=PR+1:A=INT(RND(1)*(5*L))+l ;rem 36

70 B=INT(RND(1)*(5*L))+l:IFB>ATHENA=A+B

:rem 239

75 E=A*B:A$=STR$U):B$=STR$(B) : rem 179

80 IFQ=1THENC=A+B:X=43tGOTO100 :rem 77

85 IFQ=2THENC=A-B:X=45tGOTO100 :rem 87

90 IFQ=3THENC=A:GOTO120 :rem 175

95 C=E:X=88 :rem 114

100 C$=STR$(C):PRINTLEFTS(S$,8)SPC(11-LEN

(A$))A =rem 196

105 PRINTLEFT$(S$,9)SPC(9-LEN(B$))" ";CHR

S(X)B"[DOWN)[3 LEFTjFFF" :rem 187

110 PRINTLEFT$(S$,11)SPCTT0-LEN(C$)): INPU
TAN?tIFAN$=""THEN110 irem 91

115 D=VAL(AN$):GOTO40 :rem 214

120 PRINTLEFT$(SS,13)SPC(7)"[9 SPACES]"
;rem 121

125 PRINTLEFT?(S$,11)SPC(9)"[8 SPACES)"
:rem 126

130 PRINTLEFT$(S$,12)SPC(9)"En3£4 T^

(DOWN][5 LEFT)En3" :rem 125

135 PRINTLEFTS(S?,13)SPC(9-LEN(BS))B;E
:rem 194

140 PRINTLEFTS(S$,11)SPC{10-LEN(C$)):INPU

T"[RVS]"rAN$:IFAN$=""THEN140 :rem 242

145 GOTO40 :rem 55
150 FORI=130TO254:POKES+2,I:GOSUB30:NEXTI

:POKES+2,0 :rem 183

155 POKECM+P,2;GOSUB30tPOKECM+P,5:GOSUB30

:rem 66

160 POKES+3,220:POKESM+P,69tFORI=ITO290:N

EXTI :rem 46

165 POKESM+P,64:FORI=1TO250:NEXTI :rem 80

170 POKESM+P,32:POKES+3,0:SC=SC-50tIFSC<0

THENSC=0 srem 27

175 L=L-1 tIFL,=0THENL=l trem 59
180 P=3:M=0tPRINT"[CLR)":GOTO445 :rem 251

185 POKESM+(M-1),32:FORI=1TO6:POKECM+M,3:

POKESM+M,60:POKECM+P,5:POKES+2, 200

:rem 101

190 POKESM+P,62:GOSUB30:POKESM+P,58;POKEC

M+M,6:POKESM+M,61:GOSUB30 :rem 182

195 POKESM+M,32:POKESM+P,32:POKES+2,0:P=P

-1:M=M-1:NEXTI :rem 167

200 FORI=12TO9STEP-1:POKECM+I,5:POKESM+I,

62:POKECM+9,6:POKESM+9,60:GOSUB30

:rem 146

205 POKES+2,200:POKECM+9,3:POKESM+I,58
: rem 6

210 GQSUB30:POKES+2,0:POKESM+I,32:NEXTI

trem 187

215 FORI=1TO5: PRINT" [HOME] {RVSHDOWNJ
[RED]"TAB(7)"**100**":POKES+2,220:GOS

UB25:POKES+2,0 irem 182
220 PRINT"{HOME}(DOWN)[RVS]"TAB(6)"

{8 SPACES)":GOSUB25:NEXTI:L=L+1

:rem 139

225 SC=SC+100:P=3:M=0:BC=BC+1:IFBO31THEN

BC=27 :rem 211

230 POKECB,BCiPRINT"[CLR}{BLU}"sPRINTLEFT

5(S?,4)JS irem 99

23 5 POKE36869,255tPRINT"[HOME][DOWN][PUR]
[4 SPACES]??7??????77???{RVS][RED]S"

irem 223

240 POKESM+(P-1),32:POKECM+P,5!POKESM+P,5

9:GOSUB25:POKESM+P,58 :rem 81

245 IFSM+P=SM+18THEH185 :rem 131

250 POKESM+(M-1),32;POKECM+M,2:POKESM+M,6

1:GOSUB25;POKECM+M,6:POKESM+M,60

: rem 8

255 IFPEEK(SM+M)=PEEK(SM+P)THEN150irem 76

260 PRINTLEFT$(S$,17)SPC(7)"(CYNjLEVELi"L
"{BLU}" :rem 130

265 PRINTLEFT$(S$,18)J$ :rem 68

270 PRINTLEFT$(S5,20)" "N$"'S SCORE:"SC

:rem 139

275 PRINTLEFT$(S$,8}SPC(8)"[4 SPACES]

(DOWN](4 LEFT)(4 SPACES)[2 DOWN)

{5 LEFT](8 SPACES)":GOTO65 :rem 239

280 POKE36869,240:POKECB,254:PRINT"[CLR]

ERVS)[DOWN}(2 RIGHT]"N$'" SCOREBOARD

[OFF]","{2 DOWN][RIGHT)PROBLEMS:"PR-1
:rem 235

285 PRINT"{2 DOWN)fRIGHT]{CRN}RIGHT ANSWE

RS:"R,"[2 DOWN][RIGHTHRED]WRONG ANSW

ERS:"W,"{2 DOWN]{RIGHT][BLKlGRADE:"IN
T(100/(PR-l))*R"%" :rem 20

290 INPUT"[2 DOWN][RIGHT)PLAY AGAIN (Y/N)

"fA$ :rem 11

295 IFA$="Y"THENRUN :rem 146

300 PRINT"[CLR)":FORI=1TO8:PRINT"[DOWN]

[2 RIGHT][RED)G 0 0 D B Y E 1 1":GOSU

B25:NEXTI:END ;rem 91

305 FORF=7632T07679:READA:POKEF,A:NEXTF

:rem 198

310 DATA24,60,110,126,126,126,60,24

:rem 215

315 DATA56,124,95,248,224,248,127,56

:rem 48

320 DATA60,126,255,219,255,255,169,169

:rem 146

325 DATA60,126,255,219,255,255,90,180

:rem 89

330 DATA120,116,30,14,30,124,120,0

trem 148

335 DATA0,0,0,14,14,14,0,0 :rem 8

340 FORK=7424TO7431:READA:POKEK,AiNEXTK

trem 197

345 DATA,,,,,,,8 :rem 26

350 POKECB,250:POKE36869,255;PRINTLEFT$(S

$,n)"[2 right)[blu}m [grn]u[red] n

(BLUlC [BLK)H (GRN]M [RED)A [BLU]T
fCYN]H" :rem 223

355 READF:IFF=-1THEN375 trem 119

360 POKES+2,F:GOSUB30 t POKES+2,0:GOSUB30:G.

OTO355 trem 169

365 DATA195,209,219,225,225,225,225

:rem 250

370 DATA219,219,219,209,219,209,195,-1

:rem 139

November 1983 COMPUWi Gazelle 187

• 

• 

Program 1: Munchmalh, VIC Version 
PRINT"{CLR}":POKE36878,15 : S=36874:SM=7 
7e2 : CM=38422 :L=1:BC=27 :rem 240 
POKE52 , 29 : POKE56,29 : 5S""{RVS}lHOMEJ 

,. 
15 

2. 
25 
3. 
35 
4. 

45 

5. 

55 

6. 
65 7. 

(30 DOWN)": CB=J6879 : rem 96 
JS""E22 1~" : P=3 : GOT0305 :rem 66 
FORT=lTQ300 : NEXTT:RETURN :rem 45 
FORT~lT030:NEXTT : RETURN : rem 249 
FORT=lT070 : NEXTT : RETURN :rem 2 
D=VAL{AN$):IFASC(AN$)-BITHEN280 

: rem 223 
IFD=CTHENP-P+l:R=R+l : M~M+l:SC=SC+10:PO 
KES+2,220 : FORT= lT05 : NEXTT : POKES+2,0 : GO 
To240 : rem 22 
M=M+l:W=W+l : PRINTLEFTS(S$,ll)SPC(ll - LE 
N(CS»"{REO}"C:POKES,200 : GOSUB2S : POKES 
, 0;GOT0250 : rem 66 
FORI=lTOLEN(A$):PRINTMID$(A$ , I , l); : POK 
ES . 250 : GOSUB30:POKES,0 : NEXTI:A$=" " 

:rem 94 
RETURN : rC!m 70 
PR=PR+l:A-INT(RND(1)*(5*L) 1+1 :rem 36 
SaINT(RND(1)*(5 *L»+1:IFS>ATHENA=A+S 

:rem 239 
75 E=A*S:M=STRS(A) : BS""STRS(S) :rem 179 
80 IFQ=lTHENC=A+B : X=43:GOT0100 : rem 77 
85 IFQ=2THENC=A- S : X=4 5:GOTOll313 :rem 87 
913 IFQ=3THENC""A:GOT012e : rem 175 
95 c=E :X-88 : rem 114 
100 CS - STR$(C):PRINTLEFT$(S$,8)SPC(11 - LEN 

(M»A : rem 196 
105 PRINTLEFTS(SS,9)SPC(9-LEN(S$»" "/CHR 

$(X)S"{DOWN}{3 LEFT}FFF" :rem 187 
110 PRINTLEFTS(SS , ll)SPCTI0-LEN(CS» : INPU 

TAN$: lFAN$z" "THEN 1113 : rem 91 
115 D=VAL (AN$ ):GOT04e : rem 214 
120 PRINTLEFT$(S$ ,13) SPC(7) " {9 SPACES)" 

: rem 12 1 
125 PRINTLEFT$(S$ , ll)SPC(9) "(8 SPACES} " 

: rem 126 
1313 PRINTLEFT$(S$,12)SPC(9 )"~NH4 T~ 

{DOWN} {5 LEFTHN~ " : rem 125 
135 PRINTLEFT$ {S$ ,13)SPC(9-LEN(B$»B;E 

:rem 194 
140 PRINTLEFT$(S$ , ll)SPC{10-LEN(C$» : INPU 

T " {RVS}";AN$:IFAN$- ""THEN140 :rem 242 
145 GOT04e : rem 55 
1513 FORI A 130T0254:POKES+2,l:GOSUB3e : NEXTI 

: POKES+2,e :rem 183 
1 55 POKECM+P,2:GOSUB30:POKECM+P,5:GOSUB3e 

: rem 66 
1613 POKES+3,22e : POKESM+P,69:FORl=lT02ge : N 

EXTl : rem 46 
165 POKESM+P,64 : FORI a 1T025e:NEXTI : rem 813 
1713 POKESM+P,32 : POKES+3,e : SC=SC- 5e : IFSC<e 

THENSC=e :rem 27 
1 75 L=L-1 : lFL-eTHENL"'l : rem 59 
180 P=3:M=13:PRINT " {CLR}":GOT0445 :rem 25 1 
185 POKESM+(M- 1),32 : FORIg 1T06 : POKECM+M,3: 

POKESM+M , 6e : POKECM+P,5:POKES+2.2ee 
: rem 1131 

1913 POKESM+P.62:GOSUB313 : POKESM+P.58 : POKEC 
M+M. 6 : POKESM+M.61 : GOSUB30 :rem 182 

195 POKESM+M,32:POKESM+P.32:POKES+2 , 0 : P=P 
- 1:M=M-1:NEXTl :rem 167 

2013 FORI=12T09STEP- 1:POKECM+I , 5 :POKESM+I. 
62:POKECM+9 , 6 :POKESM+9.6e : GOSUS30 

:rem 146 
2135 POKES+2,2013 : POKECM+9.3:POKESM+I.58 

:rem 6 

210 GOSUB30:POKES+2.0:POKESM+I . 32 : NEXTI 
:rem 187 

215 FORI:1 T05 : PRINT" {HOME} {RVS} {DOWN} 
(RED}"TAS{7)" ** 100**":POKES+2.2 20:GOS 
UB25 : POKES+2. 13 : rem 182 

220 PRINT" {HOME) {DOWN} {RVS } "TAB (6) " 
[8 SPACES }": GOSUB 25 :NEXTI:L:IIL+l 

:rem 139 
225 SC- SC+100 : P-3:M=0:BCmBC+1 : IFBC>31THEN 

BC=27 :rem 211 
230 POKECB,BCIPRINT"{CLR}{BLU}",PRINTLEFT 

$(S$,4)J$ Irem 99 
235 POKE36869, 255 I PRINT" {HOME) {DOWN} (PUR) 

{4 SPACES}7???7??7??7?7?{RVS } (RED}S" 
Irem 223 

240 POKESM+(P- 1),32 : POKECM+P.5:POKESM+P,5 
9 : GOSUB25:POKESM+P , 58 :rem 81 

245 IFSM+P - SM+18THEN1B5 :rem 131 
250 POKESM+(M- l),32:POKECM+M,2 : POKESM+M,6 

11GOSUB25:POKECM+M,6:POKESM+M,60 
t ram 8 

255 IFPEEK (SM+M )~PEEK(SM+P )THEN150:rem 76 
2613 PRlNTLEFT$ (S$ . 17 ) SPC (7) " ( CYN J LEVEL I "L 

"{BLU}" :rem 130 
265 PRINTLEFT$(S$ ,18)J$ :rem 68 
270 PRINTLEFTS(SS , 20) " "N$" ' S SCORE:"SC 

: rem 139 
275 PRINTLEFT$(S$ , 8)SPC(8) " {4 SPACES} 

{DOWN}{4 LEFT}{4 SPACES}{2 DOWN} 
{5 LEFT}{8 SPACES) " :GOT065 : rem 239 

28El POKE36869 , 24El:POKECB , 254 : PRINT"{CLR} 
{RVS} {DOWN} (2 RIGHT) " N$ '" SCOREBOARD 
{OFF 1" • " ( 2 DOWN) {RIG HT} PROBLEMS: "PR-l 

: rem 235 
285 PRINT"{2 DOWN} (RIGHT ) {GRN} RIGHT ANSWE 

RS:"R,"{2 DOWN} (RIGHT) {RED}WRONG ANSW 
ERS : "101 , "(2 DOWN) {RIGHT} {BLKIGRADE : "IN 
T(10e/(PR- 1)*R" %" : rem 2El 

290 INPUT"(2 DOWN}{ RIGHT}PLAY AGAIN (YiN) 
" : A$ :rem 11 

295 IFA$ - "y"THENRUN : rem 146 
3ElEl PRINT" {CLR} " : FORI=l T08 : PRINT" {DOWN} 

{2 RIGHT} {RED)G 0 0 0 8 Y E ! I" :GOSU 
B25 : NEXTI:END : rem 91 

3135 FORF=7632T07679:READA:POKEF,A:NEXTF 
:rem 198 

31El DATA24 . 60.11El , 126 . 126,126,60 , 24 
:rem 215 

315 OATA56.124 . 95,248.224,248.127 , 56 
:rem 48 

, 32El OATA6e . 126,255 , 219,25S.255 , 169,169 
:rem 146 

325 OATA60 , 126,255.219,25S,25S.90.180 
:rem 89 

3313 OATA120.116,3El . 14.3El,124,12e . 0 
:rcm 148 

335 DATAEl, 0 , 0 ,1 4 , 14 , 14.e , 0 : rem 8 
340 FORK- 7424T07431:READA:POKEK,A:NEXTK 

:rem 197 
345 DATA""". El : r em 26 
350 POKECB , 250:POKE36869 . 255 : PRINTLEFT$(S 

$ . 1l)" {2 RIGHT}{BLU)M (GRN }U{ REO) N 
{BLU}C (BLK}H {GRN}M {RED}A {BLU}T 
(CYN}H" : rem 223 

355 READF:IFF=-lTHEN37S :rem 119 
36El POKES+2 , F : GOSUB30:POKES+2,El : GOSUB3e : G 

OT0355 :rem 169 
365 DATA195 . 2e9 , 219,225.225,225.225 

:rem 250 
37El DATA219,219 , 219,209 ,219 , 209 .195 . -1 

: r c m 139 
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375

380

385

390

395

400

405

410

415

420

425

430

435

440

445

FORI=0TO15:PRINTMID${S$,2,10)SPC{I)"
{SPACE}(CYN}= (RED}<£2 SPACES]{CRN]:"
;:GOSUB35 :rem 106

PRINTMID?(S$,2,10)SPC<l)" (BLU]<
[PUR]={2 SPACES}{GRNj;":P0KES+2,200:G
OSUB35:POKES+2,0:NEXTI ; rem 90
PRINTMIDS(S$,2,10)SPC(15)"{8 SPACES]"

:rem 191

POKECB,254:P0KE36869,240:PRINT"(CLR)
{3 DOWN){BLU}":A$="WHAT IS YOUR NAME"
:GOSUB55 .rem 198

PRINTLEFTS(SS,9):PRINT"{GRN}":INPUTNS
:PRINT"(bLU}" :rera 57
PRINT"{CLR}"LEFTS(SS,6):A$="WHAT WOUL
D YOU":GOSUB55 :rem 113

PRINTLEFT$(SS,8):A$="LIKE TO PRACTICE
,":GOSUB55:PRINTLEFTS(S$,10):A$=N$+":

:rem 134

GOSUB55:PRINTLEFTS(SS,12):A$="{RED}1)

[GRN)aDDITION":GOSUB55 :rem 16
PRINTLEFT$(S$,14):A$="{RED}2){GRNjSUB
TRACTION":GOSUB55 -rem 246

PRINTLEFTS(S5,16):A$="{RED)3){GRN}DIV
1SION":GOSUB55 Tern 12

PRINTLEFTS(S$,ia):A?="[RED}4)[GRN)MUL
TIPICATION{bLU}":GOSUB55 :rem 176
GETQ:IFQ<1ORQ>4THEN430 :rem 121

PRINT"(CLR}[2 DOWN]{RIGHTjLEVEL (1-9)

7" :rem 222
GETL:IFL<1ORL>9THEN440 :rem 113

GOTO230 irem 107

Program 2: Munchmath, 64 Version

100 POKE56,48:CLR!PRINT"{CLR]":SM=1073:CM
=55345:L=1:BC=3 :rem 142

110 FORI=0TO27:POKE54272+I,0:NEXT!POKE542
96,15:POKE54277,18:POKE54278,165

:rem 56

120 S?="fHOME]{21 DOWN}":SF=54272:WV=5427
6 :rem 67

130 J$="9999999999999999999999":P=3:GOTO9
00 :rem 111

140 : :rem 207
150 FORT=1TO300:NEXT:RETURN :rem 8
160 FORT=1TO40:NEXT:RET(JRN ; rem 218
170 FORT=1TO90:NEXT:RETURN :rem 224

180 ' :rem 211
190 D=VAL(AN$):IPASC(AN$)=81ANDPR>1THEN80

0 :rem 247

200 IFINT(D)<>INT(C)ORAN$>"9"THEN230
:rem 109

210 P=P+1:R=R+1:M=M+1:SC=SC+10:POKESF, 223
:POKESF+1,29:POKEWV,17 :rem 67

220 FORT=1TO5:NEXT:POKEWV,16:GOTO700
irem 65

230 M=M+1:W=W+1:PRINTLEFTS(S$,10)SPC(20-L
EN(C?))"ERVS](RED}"C"{5 SPACES}"

:rem 10

240 POKESF+1,8:POKESF,100:POKEWV,33:GOSUB

150:POKEWV,32:GOTO720 :rem 136

250 : :rem 209

260 POKESF+1,40:POKEWV,17 :rem 246

270 GOSUB160:POKEWV,16:GOSUB160:RETURN

;rem 196

280 : :rem 212

290 PR=PR+1:A=INT(RND(1)*5*L)+1 :rem 3

300 B=INT(RND(1)*5*L)+1;IFB>ATHENA=A+B
:rem 202

310 E=INT(A*B):AS=STRS(A):B$=STR$(B)
:rem 23
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IFQ=1THENC=A+B:X=43:GOTO360 :rem 130

IFQ=2THENC=A-B:X=45:GOTO360 :rem 136
IFQ=3THENC=A:GOTO410 :rem 223
C=E:X=88 :rem 156

CS=STRS(C):PRINTLEFTS(S$,7)SPC(20-LEN
(A$))"{RVS]"A -rem 33
PRINTLEFT?(S$,8)SPC[18-LEN(B?))"{RVS]

"CHRS(X)B"(OFF}{DOWN]{3 LEFTJ999"

:rem 176

PRINTLEFT$ £ S$,10)SPC(19-LEN(C?)) :GOSU

B1230:IFAN$=""THEN380 :rem 120
D=VAL(AN$):GOTO190 :rem 17

: :rem 206

PRINTLEFTS(S$y12)SPC(16)"{9 SPACES]"

:rem 170

PRINTLEFT$(SS,10)SPC(18)"[8 SPACES}"
:rem 171

PRINTLEFTS(S$,11)SPC{19)"7777":PRINTS

PC£18)"8" :rem 109
PRINTLEFTS(S?,12)SPC(18-LEN{B$))"

{RVS}"B;E -rem 70

PRINTLEFT$(SS,10)SPC(19-LEN(C$)):GOSU
B1230;IFANS=""THEN450 :rem 116

GOTO190 jrem 109

= :rem 213

POKEWV,17:FORI=4TO3 3:POKESF+1,1:GOSUB

160:NEXT:POKEWV,16 :rem 54

POKECM+P,2:GOSUB160:POKECM+P,5:GOSUB1
60 :rem 172

POKESF+1,14:POKEWV,33:POKESM+P,69:FOR

I=1TO230:NEXT :rem 154

POKESM+P,64:FORI=1TO250:NEXT :rem 1

POKESM+P,32:POKEWV,32:SC=SC-50:1FSC<0

THENSC=0 :rem 75

L=L-1:IFL=0THENL=1 :rem 54

P=3:M=0:PRINT"[CLR}":GOTO1210 -.rem 34

: :rem 212

POKESM+M-1,32:FORI=1TO6:POKECM+M,3:PO

KESM+M,60:POKECM+P,5 :rem 58

7POKESF+1,14:POKEWV,129 :rem 47

POKESM+P,62:GOSUB160:POKESM+P,58:POKE

CM+M,6:POKESM+M,61:GOSUB160 :rem 33

POKESM+M,32:POKESM+P,32:POKEWV,128:P=

P-1:M=M-1:NEXT :rem 197

FORI=12TO9STEP-1:POKECM+I,5:POKESM+I,

62:POKECM+9,6:POKESM+9,60:GOSUB160

irem 202

POKESF+1,14:POKEWV,129:POKECM+9,3:POK

ESM+I,58 ;rem 252

GOSUS160:POKEWV,128:POKESM+I,32:NEXT

:rem 19

FORI=1TO5:PRINT"(HOME}{RVS}{DOWN}

{RED]"TAB(15)"** 100 **":POKESF+1,15:
POKEWV,33 :rem 15

GOSUB150:POKEWV,32 :rem 87

PRINT"(HOME](DOWN}{RVS]"TAB{15)"

(9 SPACES]":GOSUB150:NEXT:L=L+1
:rem 168

SC=SC+100:P=3:M=0:BC=BC+1:IFBO 31THEN

BC=7 ;rem 164

REM SETUP :rem 18

POKE53260,BC:POKE53281,1:PRINT"{CLR}
{BLU]":PRINTLEFTS(S$,3)SPC(9)J$

:rem 33

POKE5327 2,28:PRINT"(HOME}"SPC{13)"
[DOWN][PUR]?7????77?7????ERVS}{RED)S"

:rem 132

POKESM+P-1,32:POKECM+P,5:POKESM+P,59:

GOSUB150:POKESM+P,58 :rem 48

IFSM+P=SM+18THEN560 :rem 125

POKESM+M-1,32;POKECM+M,2:POKESM+M,61:

375 FORI=0TOI5 : PRINTMID~ (S~, 2 ,10) spc(I) " 
(SPACE}ICYN) = {RED} <{2 SPACES} (GRN}:" 
;:GOSUB35 :rem 106 

380 PRINTMID~(S$ , 2,10)SPC(I)" (SLU)< 
{PUR)""{2 SPACES}{GRNJ;":POKES+2,200 : G 
OSUB35 :POKES+2 ,0 : NEXTI :rem 90 

385 PRINTMID~(S~,2 , 10)SPC(15) "{ 8 SPACES}" 
: rem 191 

390 POKECB, 254: POKE36869, 2413: PRINT" {CLR} 
{3 DOWN} {BLUI":A$"'''WHAT IS YOUR NAME " 
:GOSUS55 :rem 198 

395 PRINTLEFT$ (S~, 9) : PRINT" {GRN} " : INPUTN$ 
:PRINT"{BLU}" :rem 57 

400 PRINT" {CLR} "LEFT$ (S$, 6) : A$ ... .. WHAT WOUL 
o YOU":GOSUB55 :rem 113 

405 PRINTLEFT~(S$ , 8):A$-"LIKE TO PRACTICE 
, .. : GOSUB55 : PRINTLEFT$ (S$, Ie) : A$=N~+" : 
.. :rem 134 

4113 GOSUB55 : PRINTLEFT$(S$,12):A~=H{RED}1) 
(GRN}ADDITI ON " :GOSUB55 : rem 16 

415 PRINTLEFT~(S$ ,14) :A$""{REOI2) {GRN}SUB 
TRACTION" :GOSUB55 : rem 246 

4213 PRINTLEFT$ (S~ ,16 ) : A~- " {REO} 3) {GRN J DIV 
ISION " : GOSUB55 :rem 12 

425 PRINTLEFT$ (S$ , 18) : M=" {REO} 4) {GRN J MUL 
TIPICATION {BLU} " : GOSUB55 : rem 176 

430 GETQ: IFQ<10RQ>4THEN430 : rem 121 
435 PRINT"{CLR} {2 DOWN} (RIGHT}LEVEL (1-9) 

1" : rem 222 
440 GETL :IFL<10RL>9THEN440 :rem 113 
445 GOT0230 :rem 1137 

Program 2: Munchmath, 64 Version 
100 POKE56,48 : CLR: PRINT"{CLR)" : SM"'le73:CM 

-553451L-l : BC=3 :rem 142 
lIe FORI=0T027:POKE54272+I,0:NEXT:POKE542 

96,15:POKE54277,18:POKE54278 , 165 
: rem 56 

120 S$-"{HOME}f21 OOWN}":SF-54272:WV-5427 
6 :rem 67 

130 J$-"9999999999999999999999":P""3:GOT09 
00 : rem III 

140 :rem 207 
150 FORT=lT03e0 : NEXT:RETURN :rem 8 
1613 FORT=lT040:NEXT:RETURN : rem 218 
170 FORT"'lT0ge:NEXT:RETURN : rem 224 
180 : rem 211 
190 o-VAL(AN$):IFASC(AN$) =BIANDPR>lTHENB0 

o :rem 247 
2013 IFINT (D) () INT( C) ORAN$ > "9"THEN239 

: rem 109 
2113 P- P+l:R"'R+l:M=M+l:SC=SC+10:POKESF,223 

:POKESF+1,29:POKEWV,17 : rem 67 
220 FORT"'lT05:NEXT :POKEWV ,16:GOT0700 

:rem 65 
230 M~M+l : W=W+l:PRINTLEFT$( S$,10)SPC(20-L 

EN(C$» " (RVS}{RED) "C" {5 SPACES} " 
: rem 10 

240 POKESF+l,8:POKESF,109:POKEWV,33:GOSUB 
150 : POKEWV,32:GOT0720 :rem 136 

250 : r em 299 
260 POKESF+1,40 : POKEWV,17 : rem 246 
270 GOSUB160 :POKEWV ,1 6:GOSUB160 : RETURN 

:rem 196 
280 : rem 212 
290 PR=PR+l : A=INT(RNO(l)*5*L)+1 :rem 3 
300 B=INT(RNO(1)*5*L)+I :IFB>ATHENA=A+B 

:rem 202 
310 E~INT(A*B): A$=STR$(A):B$-STR$(B) 

:rem 23 
lee COMPu rEI', Gau"" November 1ge3 

320 IFQ=lTHENC=A+B:X=43:GOT0360 :rem 130 
339 IFQ=2THENC=A- B: X:45:GOT0360 :rem 136 
3413 IFQ=3THENC-A:GOT0419 :rem 223 
3513 C- E: X"'88 : rem 156 
360 C$DSTR$(C) :PRINTLEFT$(S$,7)SPC(20-LEN 

(A$»"{RVS}"A : rem 33 
370 PRINTLEFT$(S$ , 8)SPC{18-LEN(B$»"{RVS) 

"CHR$(X)B"{OFF} (DOWN}{3 LEFT}999" 
:rem 176 

380 PRINTLEFT$(S$,10)SPC(19- LEN(C$»:GOSU 
BI230 : IFAN$"' '' ''THEN3B0 :rem 120 

393 O=VAL(AN$) :GOT0193 :rem 17 
4'00 : rem 206 
410 PRINTLEFT$(S$,12)SPC(16)"{9 SPACES}" 

:rem 170 
423 PRINTLEFT$(S$,13)SPC(18)"(B SPACES]" 

:rem 171 
433 PRINTLEFT$ (S$, 11) SPC ( 19) " 7777 " : PRINTS 

PC(l8) "8" :rem 109 
443 PRINTLEFT$(S$,12)SPC(18-LEN(B$»" 

{RVS}"B;E ; rem 73 
453 PRINTLEFT$(S$ . 13)SPC(19-LEN(C$» :GOSU 

BI23e : IFAN$- ""THEN45e :rem 116 
4613 GOT0193 :rem 139 
470 :rem 213 
4Ba POKEWV , 17:FORI=4T033:POKESF+l , I:GOSUB 

160:NEXT:POKEWV,IG :rem 54 
490 POKECM+P,2 :GOSUB16e :POKECM+P ,5:GOSUBI 

613 : rem 172 
500 POKESF+1,14:POKEWV,33:POKESM+P,69:FOR 

I-IT023e:NEXT :rem 154 
513 POKESM+P.64 : FORI"'lT0250:NEXT ; rem 1 
529 POKESM+P,32 : POKEWV,32:SC-SC-50:IFSC<3 

THENSC=e :rem 75 
530 L=L-l: IFL"'0THENL"'1 :rem 54 
540 p:=3:M""e:PRINT"(CLR}":GOTOI210 :rem 34 
550 :rem 212 
563 POKESM+M-1,32 : FORI- IT06:POKECM+M.3:PO 

KESM+M.60 : POKECM+P,5 :rem 58 
573 1POKESF+l.14:POKEWV,129 :rem 47 
580 POKESM+P,62:GOSUB160:POKESM+P.58:POKE 

CM+M , 6:POKESM+M,61:GOSUBI63 :rem 33 
593 POKESM+M,32 : POKESM+P.32:POKEWV,128:P= 

P-l:M .. M-l:NEXT : rem 197 
630 FORI=12T09STEP-l:POKECM+I,5:POKESM+I , 

62:POKECM+9,6:POKESM+9 . 60 : GOSUBI60 
:rcm 2132 

613 POKESF+l,14:POKEWV,129:POKECM+9.3:POK 
ESM+I, 58 :rem 252 

620 GOSUBIG0 : POKEWV, 128:POKESM+I . 32 : NEXT 
: rem 19 

630 FORI=1 T05 : PRINT" {HOME} {RVS J {DOWN} 
[REO}"TA8(15)"** 100 **" : POKESF+1,15: 
POKEWV, 33 : rem 15 

640 GOSUBI5a:POKEWV,32 :rem B7 
653 PRINT" {HOME} {DOWN} {RVS} "TAD ( 15)" 

{9 SPACES}": GOSUB150 : NEXT : L=L+l 
:rem 16B 

660 SC_SC+130:P=3:M_0:BC=BC+l:IFBC>31THEN 
BC-7 : rem 164 

670 REM SETUP Irem IB 
6813 POKE53283 , Be : POKE532Bl, 1 : PRINT" (CLR) 

{BLU)":PRINTLEFT$(S$,3)SPC(9)J$ 
:rem 33 

690 POKE53272, 28 : PRINT" {HOME} "SPC( 13)" 
{DOWN} {PUR} ?????????????? {RVS} {RED} SOl 

:rem 132 
703 POKESM+P-l,32:POKECM+P,5:POKESM+P,59: 

GOSUBI50 : POKESM+P,5B :rem 49 
71e IFSM+P-SM+IBTHEN560 :rem 125 
7213 POKESM+M-l.32 : POKECM+M , 2 : POKESM+M,61: 

• 

, 



GOSUB150:POKECM+M,6:POKESM+M,60
:rem 232

730 IFPEEK{SM+M)=PEEK(SM+P)THEN480:rem 80

740 PRINTLEFT$(SS,16)SPC(16)"{RVS){CYNJlE

VEL:"L"tBLU}" :rem 19a

750 PRINTLEFT?(S$,17)SPC[9)J$ :rem 178

760 PRINTLEFT$(S$,19)"{RVS}"SPC(12)N$">S

(SPACE}SCORE:"SC :rem 67

770 PRINTLEFT$(S$,7)SPC(17)"(4 SPACES)":P
RINTSPC{17)"{4 SPACES}":PRINTSPCf13)"
{DOWN)18 SPACES}" :rem 233

780 GOTO290 :rem 115
790 : :rem 218

800 POKE53272,21:POKE53280,6:POKE53281,7

:rem 245

810 PRINT"tCLR){DOWN)[RVS}"SPC(13-LEN(N$)
/2)N$'"S SCOREBOARD" :rem 255

820 PRINTSPC{14)"{2 DOWN}PROBLEMS:"PR-1

stem 199

830 PRINTSPC(12)"t2 DOWN)[GRN}RIGHT ANSWE
RS:"R:PRINTSPC(12)"{2 DOWN}[RED}WRONG

ANSWERS:"W srem 151

840 PRINTSPC(14)"{2 DOWN}{BLK)GRADE:"INT(

R/(PR-1)«100)"V srem 138

850 PRINTSPC(12)"{2 DOWNjPLAY AGAIN (y/N)
?":POKE198,0 srem 141

860 GETA$:IFA$<>"Y"ANDA?<>"N"THEN860

trem 57

870 IFA$="y"THENPR=0:R=0sW=0sSC=0:GOTO110

0 srem 20

880 END ;rem 119

890 : =rem 219

900 FORF=55T063:FORI=0TO7 s READA:POKEF*8+I

+12288,A:NEXT:NEXT srem 213

910 FORI=0TO7sPOKE32*8+I+12288,0sNEXT

:rem 186

920 : :rem 213

930 POKE53281,2:POKE53281,7 :rem 251

940 printlefts(s$,10)spc(11)"{blu}m {grni

uEred] n (blu)c [blk}h (grn)m {redJa
{SPACE}[BLU)T {GRNJH" :rem 207

950 POKE56334,PEEK{56334)AND254sPOKE1,PEE

K(l)AND251:Z=13312sY=53248 srem 96

960 FORI=0TO519:POKEI+Z,PEEK(I+Y):NEXT:FO

RI=664TO671:POKEI+Z,PEEK(I+Y):NEXT

:rem 68

970 POKEl,PEEK(l)OR4sPOKE56334,PEEK(56334

)OR1 srem 143

980 poke53272,28:printleft${s$,10)spc(11)

"Ervs}{blu}m {grn}u£red} n [blu)c

{blkJh {grn}m (redJa {blu]t {grnJh"
srem 231

:rem 220

irem 52

990

1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

READF,G:IFF=-1THEN1040

POKESF+1,Fs POKESF,G:POKEWV,33:GOSUB1

60:POKEWV,32:GOSUB160 :rem 190

GOTO1000 :rem 189

: :rem 254

GOSUB150:FORI=4TO24:PRINTLEFT$(S$,10

)SPC(I)" {CYN)= (RED}<[2 SPACES}
(GRN):";:GOSUB170

PRINTLEFT$ ( S$ , 10 ) SPC ( I',

{PUR)=[2 SPACES)(GRN);'

:rem 7

{BLU)<

:rem 72

POKESF,195:POKESF+1,17;POKEWV,17:GOS

UB170:POKEWV,16:NEXT :rem 106

PRINTLEFTS(S?,10)SPC(24)"18 SPACES)"
:rem 218

POKE53280,5:POKE53281,7:POKE53272,21

irem 37

PRINT"{CLR]"SPC{8)"(3 DOWN)(BLU)WHAT

IS YOUR NAME";SGOSUB260:INPUTN$

jrem 60

1100 PRINT"{CLR)[BLU}"SPC(13)"{5 DOWNjWHA
T WOULD YOU":GOSUB260 =rem 135

1110 PRINTSPC(11)"{DOWN}LIKE TO PRACTICE,

(DOWN)":GOSUB260 :rem 224
1120 PRINTSPC(20-LEN(N?)/2)N$":":GOSUB260

:rem 92

1130 PRINTSPC(14)"{DOWN](RED)1){GRNjADDIT
ION":GOSUB260 :rera 117

1140 printspc(i4)"{down}(red}2)(grn)subtr
ACTION":GOSUB260 :rem 121

1150 PRINTSPC(14)"(DOWN}{RED}3){GRNjDIVIS

ION":GOSUB260 :rem 146

1160 PRINTSPC(14}"{DOWN)(RED)4){GRNjMULTI

PICATIONfBLUi":GOSUB260 srem 48
1170 GETA$sQ=VAL(A$):IFQ<1ORQ>4THEN1170

:rem 82

1180 PRINTLEFT$(S$,Q*2+10)SPC(14)"[RVS}"M

ID$(STR$(Q},2) :rem 49

1190 PRINTLEFT$(SS,20)SPC{14)"LEVEL (1-9)

?" :rem 124

1200 GETA$:L=VAL(AS):IFL<1ORL>9THEN1200

:rem 60

1210 GOTO680 :rem 155

1220 : srem 255

1230 PRINT"[RVSj? ";:AN$=""sPOKE198,0

;rem 248

1240 GETZA$:IFZA$=""THEN1240 srem 101

1250 ZL=LEN(AN$):IFZA$=CHR$(20)ANDZLTHENP

RINT2A$;:AN$=LEFT$(AN$,ZL-1

1260 IFZA$=CHR?(13)THENPRINTsRETURN

rem 227

224

1270 IFZA$<>"Q"AND(ZA$<"0"ORZAS>"9")ORZL=

5THEN1240 srem 132

1280 PRINTZA$;:AN$=ANS+ZA$:GOTO1240

:rem 83

1290 : srem 6

1300 DATA 0,0,0,0,0,0,255,255 :rem 106

1310 DATA 3,3,3,3,3,3,3,3 :rem 171

1320 DATA 0,0,255,255,255,255,0,0 srem 68

1330 DATA 24,60,110,126,126,126,60,24

:rem 10

1340 DATA 56,124,95,248,224,248,127,56

srem 95

1350 DATA 60,126,255,219,255,255,169,169

:rem 198

1360 DATA 60,126,255,219,255,255,90,180

:rem 137

1370 DATA 120,116,30,14,30,124,120,0

:rem 201

1380 DATA 0,0,0,14,14,14,0,0 :rem 57

1390 : srem 7

1400 DATA 16,195,22,96,28,49,33,125,33,12

5,33,125,33,125 srem 195

1410 DATA 28,49,28,49,28,49,22,96,28,49,2

2,96,16,195,-1,0 srem 10

64 Timepiece
(Article on j'avc 84).

BEFORE TYPING...

Before typing in programs, please refer to "How

To Type COMPUTEI's Gazette Programs," "A

Beginner's Guide To Typing In Programs," and

"The Automatic Proofreader" that appear before

the Program Listings.
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, 

GOSUB15e:POKECM+M.6:POKESM+M.6~ 
:rem 232 

730 IFPEEK{SM+M)=PEEK(SM+P)THEN48e:rem B0 
740 PRINTLEFT$ (5$ , 16) SPC(l6) " (Rvsl {CYNJ LE 

VEL:"L " {BLU}" :rem 198 
750 PRINTLEFT$(SS.17)SPC(9)J$ :rem 178 
760 PRINTLEFT$(SS.19)"{RVS}"SPC(12)N$"'S 

(SPACE}SCORE:"SC :rem 67 
770 PRINTLEFT$(S$.7)SPC(17)"{4 SPACES)":P 

RINTSPC(17)"{4 SPACES}":PRINTSPC(lJ)" 
(DOWN}{8 SPACES)" ; rem 233 

780 GOT0290 :rem lIS 
790 ;rem 218 
800 POKE S3272.21:POKE53280 . 6:POKE532Bl,7 

:rem 245 
810 PRINT" (CLR) (DOWN) {RVS} "5PC( 13-LEN(N$) 

/ 2)N$"'S SCOREBOARD" : rem 255 
820 PRINTSPC{l4)"{2 OOWN}PROBLEMS ;"PR-l 

: rem 199 
830 PRINTSPC(12)"{2 DOWN} (GRN}RIGHT ANSWE 

RS:"R:PRINTSPC(12)"{2 DOWN) (REO)WRONG 
ANSWERS:"W : rem 151 

840 PRINTSPC(l4)"(2 OOWN}{8LK}GRADE:"INT( 
R/ (PR-1)*133)~'" :rem 138 

850 PRINTSPC(l2)"(2 DOWN}PLAY AGAIN (Y/ N) 
7":POKE1 98.3 ;rem 141 

863 GETA$ : IFA$<>"Y"ANDA$<>"N"THEN863 
:rem 57 

870 IFA$-"Y"THENPR-3:R- 0:W .. 3:SC=0:GOTOl10 
o : rem 20 

880 END : rem 119 
893 :rem 219 
900 FORF-55T063:FORI-3T07:REAOA : POKEF*8+1 

+12288,A : NEXT:NEXT :rem 213 

910 FORI=0T07:POKE32*8+1+12288.3:NEXT 
:rem 186 

923 :rem 213 
930 POKE53281.2:POKE53281 . 7 :rem 251 
940 PRINTLEFT$(S$.10)SPC(11)"(BLU}M (GRN) 

U{RED} N (BLU}C {BLK}H {GRN}M (REO]A 
(SPACE){BLU}T (GRN}H~ :rem 207 

953 POKE56334,PEEK(56334)AN0254:POKE1,PEE 
K( 1 )AND251 : Z"'13312 :Y"53248 : rem 96 

963 FORI-0T0519:POKEI+Z,PEEK(I+Y):NEXT:FO 
RI-664T0671:POKEI+Z,PEEK(I+Y) : NEXT 

:rem 68 
970 POKE1,PEEK(1)OR4:POKE56334.PEEK(56334 

)OR1 :rem 143 
980 POKE53272.28:PRINTLEFT$(S$.10)SPC(11) 

"{RVS} (BLU}M (GRN)U {REO) N (SLU)C 
{BLK)H {GRN]M {RED]A (BLU)T (GRN)H~ 

:rem 231 
990 : rem 220 
1000 READF , G:IFF--1THEN1040 :rem 52 
1013 POKESF+1,F:POKESF,G:POKEWV . 33:GOSUBl 

60:POKEWV.32:GOSUB160 :rem 190 
1020 GOT01033 :rem 189 
1030 : r e m 254 
1040 GOSUB153:FORlm4T024:PRINTLEFT$(S$.10 

)SPC(I)" (CYN)" {REO}<{2 SPACES} 
(GRN} : "I : GOSUB170 : rem 7 

1050 PRINTLEFT$(S$,10)SPC(I)" {BLU}< 
{PUR)={2SPACES){GRN} : " : rem 72 

1060 POKESF ,195:POKESF+1,17:POKEWV,17:GOS 
UB170:POKEWV,16:NEXT : rem 106 

un3 PRINTLEFT$(S$,lB)SPC(24)"{8 SPACES}" 
: rem 218 

1080 POKE53280,5:POKE53281,7 : POKE53272,21 
:rem 37 

1090 PRINT"{CLR)"SPC(8)"{3 DOWN}f9LU}WHAT 

IS YOUR NAME " 1 : GOSUB260 : INPUTN$ 
:rem 60 

1100 PRINT"[CLR){BLU}"SPC (13) "{5 DOWN)WHA 
T WOULD YOU" :GOSU9260 :rem 135 

1110 PRINTSPC(11}"(OOWNILIKE TO PRACTICE. 
( DOWN)" :GOSU 8260 :rem 224 

1123 PRINTSPC( 20-LEN( N$) /2) N$" : " : GOSUB260 
: rem 92 

1133 PRINTSPC(l4)" {DOWN} (RED) 1) {GRN} ADD IT 
ION" :GOSU8260 :rem 117 

1140 PRINTSPC( 14) .. {DOWN} I RED} 2) (GRN) SUBTR 
ACTION" :G05UB260 :rem 121 

1150 PRINTSPC (14) "{ DOWN} I RED} 3) {GRN} DIVIS 
ION " :GOSUB26e : rem 146 

1160 PRINT5PC(l4) " (DOWN) (RED) 4) (GRN) MULTI 
PICATION{BLU}" :G05UB26e :rem 48 

1170 GETA$:Q=VAL(A$) : IFQ<10RQ>4THENI170 
:rem 82 

1180 PRINTLEFT$ (5$.0* 2+10) spc( 14) " [RVS} "M 
ID$(STR$(O),2) :rem 49 

1190 PRINTLEFT$ (5$, 20)SPC (l4) "LEVEL (1 - 9) 
7" : rem 124 

1200 GETA$:L=VAL{A$):IFL<10RL>9THENI200 
:rem 60 

1210 GOT0680 :rem 155 
1220 : :rem 255 
1230 PRINT"{RVS}7 "1 :AN$="" : POKEI98,0 

:rem 248 
1240 GETZA$ :IFZA$s""THEN1240 :rem IBI 
1250 Z~LEN(AN$):IFZA$-CHR$(20)ANDZLTHENP 

RINTZA$ ;:AN$- LEFT$(AN$.ZL- l):rem 227 
1260 IFZA$=CHR$(13)THENPRINT:RETURN 

: rem 224 
1270 IFZA$ <> " 0 " AND( ZA$ < "0 " ORZA$ > "9" ) ORZL-

5THEN1240 :rem 132 
1280 PRINTZA$; : AN$ - AN$+ZA$ : GOT01240 

1290 
1300 
1310 
1320 
133111 

DATA 
DATA 
DATA 
DATA 

:rem 83 
:rem 6 

0,0 . 0,0,111,0.255,255 :rem 106 
3.3.3,3.3.3.3,3 : rem 171 
111 . 0.255 . 255,255.255,111 , 111 :rem 68 
24,60,110.126,126 . 126,6111,24 

1343 DATA 
:rem 1111 

56,124,95.248,224.248.127,56 
:rem 95 

60,126,255,219.255,255.169.169 
:rem 198 

60,126.255 , 219.255,255,90.180 

135111 DATA 

1360 DATA 

1370 DATA 
:rem 137 

120.116 . 39,14,3111,124,12B,11I 

1383 
1390 
140111 

141111 

DATA 0,0.0,14,14.14,111,9 
:rem 201 

:rem 57 
:rem 7 

DATA 16,195,22,96.28,49.33 . 125 , 33,12 
5.33.125,33,125 :rem 195 
DATA 28,49,28 , 49,28 , 49,22,96,28.49.2 
2.96.16,195,-1.0 : rem 10 

64 Timepiece 
(Article 011 Imge 84). 

BEFORE TYPING . .. 
Before typing in programs. please refer to " How 
To Type COMPUTET's Gazette Programs," "A 
Beginner's Guide To Typing in Programs," and 
"The Automatic Proofre .. der" that appear before 
the Program Listings. 

November 1983 COMPurEI', Goze lte 189 



10 s=5t272 .rem

12 FORL=STOS+24:POKEL,0:MEXT -rem 55
14 POKES+5,9:POKES+15,30:POKES+12,9

20 POKE657,0:POKE53280,6 "
30 DIMA(40),B(4S)

40 POKE53 2a0,l:POKE53281,l:C=54272

50 PRINT" [CLR)f RVS} {BLK]"TAB{ 13) "eTIMEP
IECE(OFF}":PRINTTAB(7)"[DOWN}TO SET TI
ME,PRESS ANY KEY" .rem 143

60 PRINT"[DOWN}{3 SPACES}WHEN[2 SPACESjEN
TERING[2 SPACESlTIME, GIVE HOURS AND M
INUTES IN THIS MANNER:"; -rem 234

70 PRINT"{RED}{2 DOWN}{9 LEFT}915fRVS}RET
URNfOFF) OR(13 LEFT}"; :rem 243

80 PRINT" (RED] (DOWN} 123 It RVS] RETURN [OFF]11
:PRINTTAB(92)"(PRESS ANY KEy)":rem 254

83 POKE198,0 :rem 152

85 GETA$:IFAS=""THEN85 -rem 253
90 GOSUS1000 .rem 170

100 REM DRAW CLOCK :rem 15

101 PRINT"(HOME)[BLK}{8 SPACESjfRVS}
[24 SPACES] (OFF)11 -rem 170

102 FORI=1TO23:PRINTTAB(8)"[RVS) EOFF3"TA
B{31)"(RVS} [OFF}":NEXT :rem53

103 PRINT"(8 SPACES}(RVS]{24 SPACES!(OFF}

:rem 68

105 PRINT"{HOME}(2 DOWN](RED)(RVS}"TAB{21
)"[9 SPACES]11 -rem 153

110 PRINT"[BLK}(3 DOWN}{9 RIGHT}{rvs)
(2 SPACES}(UP](LEFT}{OFF)gD^(RVS}
{DOWN]1234[RED}(8 SPACES)" :rem 178

120 PRINT"{4 DOWN}[9 RIGHT}[BLK)(RVS} 112
2334455(RED){5 SPACES}" :rem 105

130 PRINT"[9 RIGHT}{BLK)[RVS]50S05050505
{RED}[5 SPACES}" :rem 86

140 PRINT"(9 RIGHT] {BLK} {4 DOWNHrvS}
(9 SPACES}lll(RED}(5 SPACES}"

150 PRINT"[9 RIGHT}(BLK)(RVS}123456789012
{RED}(4 SPACES}{OFF}£" srem 213

160 PRINTTAB(26)"{RED)(RVS}£[DOWN]

(2 LEFT}£(OFF)£{DOWN)(3 LEFT}{RVS]
£(OFF}£" :rem 220

170 PRINTTAB(9)"(DOWN][BLU](5 SPACESlQQQQ

QQQQQQQQQQQQ[5 UP]";:POKE1974,81:POKE

1974+C6 :rem 251

200 U=0 :rem 84

210 FORI=1974TO1094STEP-40:A{U)=I:U=U+1:N
EXT -rem 176

212 FORI=1093TO1084STEP-1:A(U)=I:U=U+1:NE

XT :rem 118

214 FORI=1123TO1243STEP40:A{U)=I:U=U+1:NE
XT :rem 117

216 FORI=1242TO1239STEP-1:A(U)=I:U=U+1:NE

XT :rein 120

218 U=l :rem 94

220 FORI=1235TO1247:B(U)=I:U=U+1:NEXT

:rem 219

222 FORI=1287TO1447STEP40:B{U)=I:U=U+1:NE

XT :rsm 134

224 B(u)=1448:B(u+l)=1449:U=U+2 :ram 153
226 FORI=1489TO1689STEP40:B(U)=I:U=U+1:NE

XT :rem 150

227 B(U)=1690:B(U+1)=1730:B(U+2)=1770:B(U
+3)=I809 :rem 48

228 B(U+4)=1848:B(U+5)=1887:B(U+6)=1926sG
OTO900 jrem 42

300 REM START OF BALL MOVEMENT ROUTINE

:rem 70

310 FORX=0TO40 irem 71
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320 POKEA{X),81:POKEA(X)+C,6 :rem 102
325 IFX>22THENPOKEA{X-1),32 ;rem 90

3 30 IFX>1ANDX<24THENPOKEA(X-1),99:POKEA(X
-1)+C,6 -rem 126

340 IFX>2THENPOKEA(X-2),32 :rem 38

350 GOSUB2000;NEXT:POKE1974,81:POKE1974+C
<6 srem 52

400 REM CONTINUE TO MINUTES :rem 165

410 L=A(40) :rem 20

420 IFPEEK(L-1)=81THEN500 :rem 175
430 L=L-1:POKEL+1,32:POKEL,81:POKEL+C, 6:I

FPEEK(L-1)=81THEN900 :rem 146
440 IFL=A(40)-4THEN900 :rem 207

450 GOSUB2010:GOTO430 :rem 230

460 POKES+4,20:POKES+ll,20:POKES+24,0

srem 137

500 REM MINUTES FULL,{9 SPACESjGOTO 5'S

:rem 229

505 Z=1447 :rem !

510 FORX=5TO22:POKEB(X},81iPOKEB{X}+C,6:P
OKEB(X-5),32:GOSUB2040:NEXT :rem 15 5

520 FORX=2 3TO38:POKEB(X},81:POKEB(X)+C,6
:rem 147

525 Z=Z-1:IFPEEK(Z)<>81ANDZ>1432THENPOKEZ

,81:POKEZ+C,6:POKEZ+1,32 :rem 44

530 POKEB(X-4),32:GOSUB2080:NEXT:POKES+4,
20:POKES+ll,20:POKES+24,0 trem 202

600 IFPEEK{1444)<>81THEN900:REM OR 5'S AR
E FULL :rem 140

605 Z=1435 jrem 255

610 POKE1444,81:POKE1444+C,6:GOSUB2080
:rem 178

612 FORX=1445TO1447:POKEX,81:POKEX+C,6:PO
KEX-12,32:GOSUB2080jNEXT :rem 28

620 FORX=18TO28:POKEB(X),81:POKEB(X)+C,6

:rem 151

630 Z=Z+1:POKEZ,32:GOSUB2060:NEXT :rem 53

640 FORX=29TO37:POKEB(X),81:POKEB(X)+C,6:
POKEB(X-12),32 :rem 16

650 GOSUB2040:NEXT :rem 90

659 Z=B{37-11) :rem 199

660 FORX=37TO44:POKEB(X),81:POKEB{X)+C,6:

POKEB(X-ll),32 :rem 14

670 Z=Z-l!lFPEEK(Z)O81THENP0KEZ,81:P0KEZ
+C,6:POKEZ+1,32 :rem 248

680 GOSUB2040:NEXT :rem 93

690 IFZ-1>1672ANDPEEK(Z-1)O81THEN692

:rem 168

691 GOTO695 ;rem 125

692 Z=Z-1:POKEZ,81:POKEZ+C,6:POKEZ+1,32:G

OSUB2015:GOTO690 :rem 31

695 POKES+4,20:POKES+11,20:POKES+24,0

:rem 147

700 IFPEEK(1685)<>81THEN900 :rem 27

710 REM HOURS ARE FILLED UP :rem 58

720 FORX=1686TO1690j POKEX,81:POKEX+C,6:PO

KEX-12,32 :rem 38

730 GOSUB2100:NEXT :rem 86

740 FORX=lTO12:POKEB(X+26),81:POKEB(X+26)

+C,6:POKE1678+X,32 :rem 212

750 GOSUB2100:NEXT :rem 88

760 FORX=1TO7jPOKEB(27+X),32:GOSUB2110:NE

XT :rem 148

900 REM TIME FOR ACTION :rem 81

905 POKES+4,20:POKES+11,20:POKES+24,0

:rem 141

910 IFRIGHT$(TI$/2)>"57"THEN300 ;rem 235

920 GETA$:IFA$O""THENRUN :rem 240

930 GOTO900 :rem 110

1000 REM TIME SETTING ROUTINE :rem 24

1010 PRINT"{CLR}"TAB{53)"TIME?EHOME}"TAB(

10 Sa54272 : rcm 245 
12 FORL=STOS+24:POKEL,0 : NEXT :rem 55 
14 POKES+5,9 : POKES+15,30 : POKES+12,9 

: rem 55 
20 POKE657 , 0:POKE532B0,6 :rem 92 
30 OIMA(40).B(48) :rcm 94 
40 POKE53280,I : POKE53281,1:Cs 54272 

: rem 121 
50 PRINT"(CLR}{RVS}(BLK} "TAB(13)"64 TIMEP 

IECE(OFF}":PRINTTAB(7)"{OOWN}TO SET TI 
ME, PRESS ANY KEY" :rem 143 

60 PRINT" (OOWN}{3 SPACES}WHEN{2 SPACES}EN 
TERING{2 SPACES]TIME, GIVE HOURS AND M 
INUTES IN TH I S MANNER:": : rem 234 

70 PRINT"IRED![2 DOWN} [9 LEFT!915(RVS}RET 
URN[OFF! OR!13 LEFT}": : rem 243 

80 PRINT" {REO} (OOWN)1231{RVS}RETURN(OFF)" 
:PRINTTAB(92)"(PRESS AWl KEy)" : rem 254 

83 POKEI98,0 : rem 152 
85 GETA$:IFA$"' ''''THEN85 : rem 253 
90 COSUB1000 :rem 170 
100 REM ORAW CLOCK : rem 15 
101 PRINT"{HOME} (BLK! {8 SPACES! {RVS! 

[24 SPACES! {OFF}" : rem 170 
102 FORI"'IT023 : PRINTTAB(8)"{RVS) {OFF) " TA 

B(31)"{RVS} {OFFI" : NEXT : rem 53 
103 PRINT " (8 SPACES) {RVS} (24 SPACES) (OFF] 

". :rem 68 
105 PRINT"{HOME){2 DOWN]{RED){RVS)"TAB(21 

)"{9 SPACES] " :rem 153 
110 PR1NT"(BLK}{3 DOWN}{9 RIGHT){RVS) 

(2 SPACESI(uP)(LEFT){OFF}Eo~{RVS} 
{DOWN}1234{REO)(B SPACES}" :rem 178 

120 PRINT"{4 DOWNJ(9 RIGHT}(BLK}(RVS) 112 
2334455{REO} {5 SPACES}" :rem 105 

130 PRINT" {9 RIGHT} (BLKl (RVS) 50505050505 
{REOl{5 SPACES} " :rem 86 

140 PRINT"{9 RICHT}{BLK}f4 DOWN}{RVS] 
{9 SPACES]111(REO){5 SPACES}" 

150 PRINT"{9 RIGHT}{BLK}{RVS}123456789012 
(REO){4 SPACES}{OFF).£" ":rem 213 

160 PRINTTAB(26)"{REO) (RVS}L{DOWN) 
{2 LEFT}L{OFF}L{OOWN} (3-LEFT) {RVS} 
L (oFF1L"- - :rem 220 

170 PRINTTAB(9) "{OOWN] (BLU}{5 SPACES}OOOO 
OOQOOOQQQOOQ{5 UP)"::POKE1974,81:POKE 
1974+C,6 : rem 251 

200 U- 0 : rem 84 
210 FORI z I974TOI094STEP-40:A(U)=I : U-U+l:N 

EXT : rem 176 
212 FORI=1093T01084STEP-l :A(U)= I: U=U+1 : NE 

XT : rem 118 
214 FORI~1123T01243STEP40:A(U)-I:U=U+ITNE 

XT :rem 117 
216 FORI m 1242T01239STEP- l:A(U) - I : U-U+1INE 

XT : r e m 12 0 
218 U- l : rem 94 
220 FORI=1235T01247:B(U)=I:UmU+1 : NEXT 

: r em 219 
222 FORI"'1 287TOI447STEP40:B(U) - I : U=U+l:NE 

XT :rem 134 
224 B(U)_1448: B(U+l)_1449 : U_U+2 :rem 153 
226 FORI_1489T01689STEP40:B(U) . I : U~U+l:NE 

XT : rem 150 
227 B(U)_1690:B(U+l)_1730:B(U+2)_1770:B(U 

+3) - 1809 : rem 48 
228 B(U+4)_1848 : B(U+5)_188 7:B(U+6 )=1926:G 

OT0900 :rem 42 
300 REM START OF BALL MOVEMENT ROUTINE 

310 FORX-0T040 
190 COMPUTEr , GOl .n. November 1963 

: rem 70 
t rem 71 

32e POKEA( X),Bl: POKEA (X) +C ,6 :rem 102 
325 IFX>22THENPOKEA(X-l) ,32 Irem 90 
330 IFX> l ANDX <24THENPOKEA(X-1),99 : POKEA(X 

- 1) +C,6 : rem 126 
340 IFX>2THENPOKEA(X- 2),32 :rem 38 
350 GOSUB2000:NEXT:POKE1974. Bl:POKE1974+C 

, 6 : rcm 52 
400 REM CONTINUE TO MINUTES :rem 165 
410 L-A(40) :rem 20 
420 IFPEEK(L-l)=81THEN500 :rem 175 
430 L:L-l: POKEL+l . 32 : POKEL.81 : POKEL+C.6 : I 

FPEEK (L- l)~81THEN900 :rem 146 
440 IFL:A( 40)-4THEN900 : rem 207 
450 GOSUB2010:GOT0430 :rem 230 
460 POKES+4 , 20 : POKES+l1.20 : POKES+24.0 

:rem 137 
500 REM MINUTES FULL , {9 SPACES)GOTO 5 ' S 

:rem 229 
5e5 Z-1447 :rem 1 
510 FORX=5T022:POKEB(X).81 : POKEB(X)+C,6:P 

OKEB(X-5),32 : GOSUB2040:NEXT :rem 155 
520 FORX"'23T03B:POKEB(X),Bl : POKEB(X)+C,6 

:rem 147 
525 Z- Z- 1:IFPEEK(Z)<>81ANOZ>1432THENPOKEZ 

,Bl:POKEZ+C . 6:POKEZ+l . 32 :rem 44 
530 POK EB(X-4 ) , 32:GOSUB2080:NEXT : POKES+4, 

20 : POKES+ll . 20 : POKES+24 . 0 :rem 202 
600 IFPEEK(1444) <>81THEN900 : REM OR 5'S AR 

E FULL : rem 140 
605 Z- 1435 :rem 255 
610 POKE1444.81 : POKEI444+C . 6:GOSUB208e 

:rem 17B 
612 FORX=1445T01447 : POKEX.81 : POKEX+C,6:PO 

KEX- 12 , 32 : GOSUB2080:NEXT :rem 28 
620 FORX~18T028 : POKEB(X).8 1 :POKEB(X)+C.6 

: rem 151 
630 Z-Z+1:POKEZ,32 : GOSUB2060:NEXT :rem 53 
640 FORX~29T037 : POKEB(X) . 81 : POKEB(X)+C . 6 : 

POKEB(X- 12),32 : rem 16 
650 GOSUB2040:NEXT :rem 90 
659 ZaB(37 - 11) : rem 199 
660 FORX~37T044 : POKEB(X),81:POKEB(X)+C,6 : 

POKEB(X-ll),32 :rem 14 
670 Z=Z- I :IFPEEK(Z)<>BITHENPOKEZ,81:POKEZ 

+C , 6: POKEZ+l. 32 : rem 248 
680 COSUB2040:NEXT :rem 93 
690 IFZ- l>1672ANOPEEK(Z- 1)<)81THEN692 

:re m 168 
691 GOT0695 : rem 125 
692 Z~Z-I:POKEZ,81:POKEZ+C.6 : POKEZ+l , 32 : G 

OSUB2015 : GOT0690 : r em 31 
695 POKES+4 , 20:POKES+l1 , 20:POKES+24 , 0 

:rem 147 
700 I FPEEK(1685)<)81THEN900 : rem 27 
710 REM HOURS ARE FILLED UP : rem 58 
720 FORXm1686TOI690 : POKEX.81 : POKEX+C . 6 : PO 

KEX- 12,32 :rem 3R 
730 GOSUB2100 : NEXT :rem 86 
740 FORX=ITOI2:POKEB(X+26).81:POKEB(X+26) 

+C , 6:POKEI678+X.32 :rem 212 
750 GOSUB2100 : NEXT :rem 88 
760 FORX_IT07 : POKEB(27+X).32 :GOSUB2110 : NE 

XT : rem 148 
900 REM TIME FOR ACTION : rem 81 
905 POKES+4.20:POKES+ll.20:POKES+24,0 

: rem 14 1 
910 IFRIGHT$(TI$ . 2»"57 "THEN300 : rem 235 
920 GETA$: IFA$ < >" "THEN RUN : rem 241:'1 
930 GOT0900 : rem 110 
1000 REM TIME SETTING ROUTINE :rem 24 
1010 PRINT"{CLR} " TAB(53)"TIME7!HOME} "TAB( 
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1020

1030

1040

1045

1050

1055

1060

1070

1080

1090

1100

1110

1120

1130

2000

2005

2010

2015

2017

2020

2030

2035

2040

2060

2080

2085

2090

2100

2110

2120

2180

2190

2195

90)"(IN 3 OR 4 DIGITS)" :rem 4

INPOTA? :rem 184

A5="0"+R$:A$=RIGHT?(A$,4) :rem 254

A=VAL( LEFT$ {A? , 2) ) : B=VAL{ RIGHT? (A$ , 2
)):D=INT(B/5):B=B-5*D :rem 229

IFA>12ORD>11THEN1000 :rem 176

REM SETTING CLOCK =rem 52

PRINT"[CLR}" :rem 47
FORX=1TOA:POKE1672+X,81:POKE1672+X+C

,6:NEXT:REM HOURS :rem 93

X=0

X=X+1:IFX>BTHEN1100

POKE1234+X,81:POKE1234+X+C,6

0:REM MINUTES

X=0
X=X+1:IFX>DTHEN1130

POKE1432+X,81:POKE1432+X+C,6

rem 141

164

GOTO108

rem 224

rem 135

rem 163

G0T0111

rem 145

rem 143

:rem 47

rem 196

:rem 76

GOTO100

REM SOUND

GOTO2020

IFX=37THEN2190

POKES+24, 10iPOKES+ll,21;FORV=lTO4:PO

KES+8,130 :rem 219

FORW=1TO2:NEXT:POKES+B,240:NEXT:RETU

RN :rem 56

IFX<24THENFORY=1TO55:NEXT:RETURN

;rem 202

IFX>33ANDX<37THENPOKES+4,20:POKES+11

,20:RETURN :rem 176

GOTO2010 :rem 198

IFPEEK(1447)=81THENGOTO2190 :rem 117

IFPEEK(1689)=81THENGOTO2190 :rem 127

IFPEEK(B(29))=81THENGOTO2190:rem 167

IFPEEK(B(32))=81THENGOTO2190:rem 166

IFPEEK(B(26))=81THENGOTO2190;rem 165

IFPEEK(1770)=81THENGOTO2190 irem 113

IFPEEK(1926)=81THENGOTO2190 :rem 117

GOTO2015 irem 198

IFX>4THEN2015 :«m 27

POKES+24,15:POKES+4, 211POKES+1,130:F

0RY«lTO9:NEXT irem 4B

POKES+4,20 j POKES+11,20:FORY=1TO60:NE

XTiRETURN :rem 155

64 Aardvark Attack
(Article on page 82.)

BEFORE TYPING...

Before typing in programs, please refer to "How

To Type COMPUTERS Gazette Programs," "A

Beginner's Guide To Typing In Programs," and

"The Automatic Proofreader1' that appear before
the Program Listings.

100 PRINT"(CLR}":S=54272:FORI=0TO24:POKES

+1,0:NEXT:S1=S+7:S2=S+14:POKES+24,15

:rem 22

110 POKE53280,2:POKE53281,14:GOSUB720

:rem 113

120 PRINT"{CLRi(2 DOWN){BLK} INSTRUCTIONS

Cy/N)7" :rem 196

130 GETG$:IFG$=""THEN130 :rem 87

140 IFGS="Y"THENGOSUB880 :rem 184

150 PRINT"{CLR]"SPC(9)"{DOWN){BLK}JrVS)

[3 SPACES]AARDVARK[2 SPACES]ATTACK

(3 SPACES}" :rem 101

160 PRINTSPC(10)"£2 DOWN](WHT]ALPHANUMERI

C WEAPONS" :rem 189

170 PRINTSPC(14)"{4 DOWN][WHT)WHICH LEVEL
?";PRINTSPC110)"t DOWN]{BLK}(1:NOVICE
(2 SPACES}9:EXPERT)" irem 135

180 GETHF$:IFHF$<"1"ORHF$>"9"THEN180

:rem 45

190 HF=INT(2.5t(9-VAL(HFS))) :rem 49

200 SC=0:GOSUB790 :ren 239
210 ; :rem 205

220 REM NEW LETTER :rem 50
230 GOSUB820:POKE56334,PEEK{56334)AND254:

POKE1,PEEK(1)AND251 :rem 10

240 FORI=0TO3:FORJ=0TO3:C{I,J)=0:NEXT:NEX
T irem 163

250 L=INT(RND(1)*26+1):B=53248+L*8:F=0
:rem 53

260 FORI=0TO3 :rem 11

270 F=ABS(F-1):T=PEEK(B+2*I+1-F) :rem 9

280 FORJ=0TO3:M=(FNM(J)ANDT)/(4TJ):C{l,J)
=C(l,J)+INT(M*(4tF)):NEXT :rem 191

290 IFFTHEN270 ;rem 56

300 NEXT:POKEl,PEEK(1)0R4:POKE56334,PEEK{
56334)OR1 :rem 251

310 : :rem 206

320 REM FLASHING :rem 197

330 POKES+5,0:POKES+6,240:POKES,0:POKES+1

,0:POKES+4,33 :rem 236

340 FORY=1TO70:Z=INT(RND(1)*10):ZZ=1037+Z

:POKEZZ+54272,1:POKEZZ,160 :rem 81

350 POKES+1,RND(1)*15+10:POKEZZ+54272,0:N

EXT:POKES+4,8 :rem 196

360 FORI=0TO3:FORJ=0TO3:POKEl135-J+40*I,S

(C(I,J)):NEXT:NEXT :rem 123

370 LF=0:FH=0:SH=0 :rem 16
380 : :rem 213

390 REM START ATTACK :rem 198

400 POKES1+5,0:P0KES1+6,240:POKES 1,0:POKE

Sl+l,0:POKESl+4,17:POKE198,0 :rem 72

410 FORX=1TO18:POKES1+1,(19-X)*7

420 GETG$iIFG$=""THEN480

430 IFLFTHEN460

440 IF(ASC(G$)-64)<>LTHEN480

450 LF=1:FH=X:N=S:GOSUB1010

460 IFVALCG$)-1<>ZAND(G?o"0"ORZ=

0

470 SH=X:POKE198,0:GOTO590

480 FORY=1TOHF:NEXT; POKE(1037 +Z+XM0 ) , 81 +

LF*128:NEXT:POKESl+4,8 :rem 79

490 : :rem 215

500 REM LOSE ROUND :rem 52
510 POKE198,0:N=S2:GOSUB1010:FORI=2TO1S:P

OKE5 3280,IAND15:NEXT

520 FORXX=0TO3:PB=(1797+Z+(40*XX)):IFPEEK

(PB)<>32THEN540 :rem 90

530 NEXT:GOTO620 :rem 226

540 IFXX=3ORLFTHEN560 :rem 69

550 POKEPB+40,32 :rem 123

560 POKEPB,32:GOTO230 :rem 245
570 : :rem 214

5S0 REM SCORING Jrem 150

590 N=S2;GOSUB1010:POKES1+4,8:SC=SC+INT((

500-5*FH-2*SH)/SQR(HF)):GOTO230

:rem 20

600 s :rem 208

610 REM LOSE ROUTINE ;rem 212

620 FORY=1TO100:POKE53280,RND(1)*255:POKE

53281,RND(1)*255:NEXT :rem 122

630 POKE53 280,2:POKE53281,14:PRINT"{CLR}

[DOWN]£bLK} "j:FORI=1TO38:PRINT"*";:N
EXT :rem 110
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jrem 100

:rem 97

:rem 129

:rem 51

:rem 138

:rem 179

:rem 67

• 

• 

• 

90) " (IN 3 OR 4 DIGITS) " :rem 4 
1020 INPUTA$ :rem 184 
1030 A$="e"+A$ : A$ =RIGHT$ {AS ,4 ) : rem 254 
1040 A=VAL(LEFT$(AS .2»:B=VAL( RIGHTS(A$,2 

»:D"'INT (B! Sl:B=B-S'*D :rem 229 
1045 IFA>120RD>1 1THEN1000 :rem 176 
1050 REM SETTING CLOCK :rem 52 
1055 PRINT" {CLR ) II : rem 47 
1060 FORX-ITOA:POKE1672+X . 81:POKE1672+X+C 

.6:NEXT:REM HOURS :rem 93 
Un£! X::z0 :rem 141 
1080 x =X+l:IFX>BTHENl l e0 :rem 164 
1090 POKE12)4+X,81:POKE1234+X+C,6:GOT0108 

,,: REM MINUTES : rem 224 
1100 Xa0 :rem 1 35 
1110 X-X+l:IFX>DTHENl130 :rem 16 3 
1120 POKE1432+X,Bl:POKE1432+X+C,6:GOTOlll 

" :rem 145 
11 30 GOTOl00 :rem 1 4 3 
21:.'10 13 REM SOUND :rem 47 
2005 GOT02020 :rem 196 
2010 IFX-37THEN2190 :rem 76 
2015 POKES+24,10:POKES+ll,21IFQRV"'lT04:PO 

KES+8,130 :rem 219 
2017 FORW~lT02:NEXT:POKES+B,240:NEXT:RETU 

RN :rem 56 
2020 IFX< 24THENFORY=lT055 : NEXT : RETURN 

:rem 20 2 
2030 IFX>33ANDX<37THENPOKES+4,20:POKES+ll 

, 20:RETURN : rem 176 
2035 GOT02010 :rem 19B 
2040 IFPEEK(1447)-BITHENGOT02190 :rem 117 
2B6B IFPEEK(16B9 )mBITHENGOT02190 :rem 127 
20BB IFPEEK(B(29»-BITHENGOT02190:rem 167 
20B5 IFPEEK(B (32»-BITHENGOT02190:rem 166 
2090 IFPEEK(B ( 26» -BITHENGOT02190:rem 165 
2190 IFPEEK(1770 )-81THENGOT02190 :rem 113 
2110 IPPEEK(1926) - 81THENGOT02190 :rem 117 
2129 GOT0201 5 zrem 198 
2189 IFX >4THEN20 15 : rem 27 
2190 POKES+24,15:POKES+4 ,21IPOKES+l,130:F 

ORY-IT09:NEXT zrem 48 
2195 POKES+4,20zPOKES+11,20 : FORY-IT060 I NE 

XTIRETURN :rem 155 

64 Aardvark AHack 
(Article 0 11 page 82.) 

BEFORE TYPING ... 
Before typing in prof-rams, please refer to " How 
To Type COMPUTE:s Gazette Programs," " A 
Beginner'S Guide To Typing In Programs," and 
'The Automatic Proofreader" that appear before 
the Program Listings. 

100 PRINT" (CLR) ": S=54272 : FORI - 0T024: POKES 
+1 , 0:NEXTIS1=S+7IS2-S+14:POKES+24,15 

: rem 22 
110 POKE53280,2:POKE532B1,14:GOSUB720 

: rem 113 
12B PRINT"{CLR){2 DOWN} {BLK} INSTRUCTIONS 

(Y/N)?" ,rem 19G 
130 GETG$ : IFG$=" " THEN130 : rem B7 
140 IFG$,","y " THENGOSUBBB0 :rem IB4 
150 PRINT" {CLR) "SPC (9) " (DOWN ) (BLK) {RVS J 

{3 SPACESJAARDVARK{2 SPACES}ATTACK 
{3 SPACES}" :rem 101 

160 PRINTSPC(I0) " {2 DOWN} (WHT) ALPHANUMERI 
C WEAPONS " : rem 189 

170 PRINTSPC{l4)"{4 DOWN}{WHT} WH ICH LEVEL 
7" : PRINTSPC (10) " (DOWN I (BLK ) (1: NOVICE 
(2 SPACES}9:EXPERT) " :rem 135 

180 GETHF$ :I FHF$<"1"ORHF$>"9"THEN180 
:rem 45 

190 HF=INT(2 . 5t(9-VAL(HF$») : rem 4 9 
200 SC=0:GOSUB7ge :rem 239 
210 :rem 205 
220 REM NEW LETTER : rem 513 
230 GOSUB820 :POKE5633 4,PEEK(56334)AND254: 

POKEl,PEEK(I)AND251 :rem Ie 
2 40 FORI=0T03 :FORJ- 0T03:C (I,J ) =0 :NEXT :NEX 

T : rem 163 
2513 LaINT(RNO(I)·26+1):B=53248+L· 8:F-0 

: rem 53 
260 FORI=0T03 : rem 11 
270 F=ABS(F-l) : T=PEEK(B+2 ·I+I-F) :rem 9 
280 FORJ=0T03:M=(FNM(J)ANDT) / (4iJ): C(I , J) 

BC(I ,J)+INT(M·(4fF»:NEXT :rem 191 
290 IFFTHEN27e : rem 56 
3e0 NEXT:POKEl,PEEK(I)OR4 : POKE56334,PEEK( 

56334 ) OR1 : rem 251 
3113 :rem 206 
320 REM FLASHING : rem 197 
330 POKES+5 ,0 :POKES+6,240:POKES ,0:POKES+l 

, 0 :POKES+4,33 :rem 236 
340 FORY~IT070:Z-INT(RND(I)*10) : ZZ~1037+Z 

: POKEZZ+54272,l:POKEZZ , 160 :rem 81 
350 POKES+l,RNO(l) ·1 5+10:POKEZZ+54272,0 :N 

EXT : POKES+4,8 :rem 196 
360 FORI=0T03 :FORJB0T03 : POKEI135-J+4e*I,S 

(C(I , J»:NEXT:NEXT :rem 123 
370 LF=0:FH-0 : SH=e :rem 16 
J80 :rem 213 
390 REM START ATTACK :rem 198 
400 POKES1+5,0:POKESl+6,240 : POKES1 , 0 : POKE 

Sl+1,0:POKESl+4,17 : POKEI98,0 :rem 72 
410 FORX 3 1TOI8:POKES1+1,(19-X)*7 : rem 100 
420 GETG$ : IFG$= " "THEN480 : rem 97 
430 IFLFTHEN460 : rem 129 
440 IF(ASC(G$)-64)<>LTHEN480 : rem 51 
450 LF=1:FH=X:N=S : GOSUB1010 : rem 138 
460 IFVAL(G$) -1 <> ZAND (G$ <) "0"ORZ=9 )THEN48 

o :rem 179 
470 SH=X:POKEI98, 0 :GOT0590 :rem 67 
480 FORYc lTOHF:NEXT:POKE(1037+Z+X· 40) , Bl+ 

LF·128 : NEXT : POKES1+4 , 8 :rem 79 
490 :rem 2 15 
500 REM LOSE ROUND : rem 52 
510 POKE198 ,0:N=S2:GOSUB1010 : FORI""2TOI8 :P 

OKE53280, I AN015:NEXT 
520 FORXX-0T03:PB-(1797+Z+(40*XX»:IFPEEK 

(PB) <) 32THEN540 : r em 90 
530 NEXT:GOT0620 : rem 226 
540 IFXX=30RLFTHEN560 : rem 69 
550 POKEPB+40 , 32 : rem 123 
560 POKEPB, 32 :GOT0230 : rem 245 
570 :rem 21 4 
580 REM SCORING : r em 150 
590 N=S2:GOSUBI010 : POKESl+4,8:SCaSC+INT« 

500- 5·FH-2*SH) /SQR(HF»:GOT0230 
:rem 20 

600 :rem 208 
610 REM LOSE ROUTINE : rem 212 
620 FORY=IT0100 :POKE53280,RND(I) * 255 : POKE 

53281,RND(I) · 255:NEXT :rem 122 
630 POKE53280 , 2: POKE53281 ,14: PRINT" {CLR} 

{OOWN] {BLK) " ;: FORI"" l T038: PRINT"·" ; : N 
EXT : rem 110 
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640 PRINTSPC(12)"{D0WNKWHT)S0RRY, YOU LO
ST." :rera 83

650 PRIKTSPC(13)"{3 DOWN}[BLU}YOUR SCORE"
;SC :rem 245

660 PRINTSPCU5) " [DOWN)AT LEVEL ";HF?

:rem 21

670 PRINTSPC(11)"{3 DOWN][BLK}PLAY AGAIN
{SPACE}(y/n)?" -rern 198

680 GETY5:IFYS=""THEN680 :rem 143

690 IFY$="N"THENPRINT"{CLR}";END :rem 30
700 GOTO150 .rem 102

710 : :rem 210
720 DIMS{15),C(3,3) :rem 207

730 DEFFNM(X)=3*(4tx) :rem 200

740 FORX=0TO15:READS(X):NEXT:RETURN
:rem 53

750 DATA32,108,123,98,124,225,255,254
:rem 86

760 DATA126,127,97,252,226,251,236,160
:rem 139

: -rem 216

780 REM SCREENS :rem 150

790 PRINT"[CLR)" :rem 4

800 POKE214,18:PRINT:PRINTSPC(10}"[bLK]
£QSl2 SPACES}1234567890[2 SPACES]
£w3 LEVEL "HF? :rem 130

810 FORX=lTO4:PRINTSPC(10)"gQj
[2 SPACES}[BLU}{rVS}[10 SPACESjtOFF)
EBLK]t2 SPACESJEW§"jNEXT :rem 234

820 PRINT"(HOME)"SPC(10)"(BLK}EQ3
{2 SPACES}(RED)**********{2 SPACES}
[BLK]iW3" :rem 152

830 PRINT"[HOME}":FORI=1TO6:PRINTSPC{27)"
{RED)lRVSi{6 SPACES}":NEXT :rem 130

840 PRINT "{HOME} [DOWN) ":FORI=1TO4:PRINTSP
C(28)"{BLK]{RVS}{4 SPACES}":MEXT

: rem 7

850 PRINT"[HOMS}":FORI=1TO18:PRINTSPC{10)
m[BLK)EQ3(2 SPACES){CYN}[10 SPACES}
(BLK}(2 SPACES)£W3":NEXT :rem 158

860 POKE214,16:PRINT:PRINTSPC(27)"SCORE"S
C:RETURN :rem 149

870 : :rem 217

880 REM INSTRUCTIONS :rem 57

890 PRINT"{CLR}[DOWN}[BLK] ";:FORI=1TO38:

PRINT"*";:NEXT:PRINT :rem 119

900 PRINT"[DOWN}ANDROMEDAN AARDVARKS ARE
[SPACEjATTACKING EARTH" .-rem 213

910 PRINTSPC(6)"[DOWN)[wHT}THEY HAVE 26 K

INDS OF BOMBS":PRINTSPC(18)"[DOWNjAND

:rem 196

920 PRINTSPC(6)"[DOWN}THEY'RE ATTACKING 1
0 CITIES1" :rem 187

930 PRINT"f3 DOWNHbLK) YOUR ALPHANUMERIC
RADAR CAN SAVE EARTH" :rem 215

940 PRINTSPC(4)"(3 DOWN)[WHTJFIRST: RECOG

NIZE THE BOMB (A-Z)" :rem 147

950 PRINTSPC(7)"(dOWNJtHEN: SAVE THE CITY

(0-9)" :rem 135

960 PRINTSPC(9)"l2 DOWN]{BLK}[RVSlHIT ANY

KEY TO PLAY" :rem 51

Connect The Dots
(Article on page 88.)

970 GETG$:IFG?=""THEN970

980 RETURN

990 :

1000 REM EXPLOSION

1010 POKEN+5,37:POKEN+6,252:POKEN

EN+1,5:POKEN+4,129:POKEN+4,128

:rem 181

1020 RETURN
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rem 111

rem 129

rem 220

rem 102

100:POK

BEFORE TYPING...

Before typing in programs, please refer to "How
To Type COMPUTEl's Gazette Programs/' "A
Beginner's Guide To Typing In Programs," and
"The Automatic Proofreader" that appear before
the Program Listings.

rem 163

Program 1:

Connect The Dots — VIC Version

1 PRINT"[CLR](3 SPACESjQQ(3 SHIFT-SPACEjQ
Q[2 SHIFT-SPACE]QQQ[2 SHIPT-SPACEjQQ
T6 shift-space}qTshift-space}q
Eshift-space}q(2 shift-spaceJq
[2 shift-spacejq[2 shift-space)q
[8 shipt-space]q{shift-space)q
tshift-space}q{2 shift-space)q
[2 SHIFT-SPACE)Q[3 SHIFT-SPACE)Q:rem 88

2 PRINT"{3 SPACESTQ{SHIFT-SPACE}Q

[SHIFT-SPACE}q{2 SHIFT-SPACEiQ
[2 SHIFT-SPACE]q(4 SHIFT-SPACEjQ
[6 SHIFT-SPACEJQQ(3 SHIFT-SPACETQQ
{3 SHIFT-SPACE}<JT2 SHIFT-SPACEjQQ

jrem 126

3 A$="Z":POKE36878,15:GO5UB910 :rem 210
6 PRINT"[5 SPACES}[2 DOWN}{RVS]fPUR)INSTR

UCTIONS":PRINT"(DOWN}WHEN THE GRID APPE

ARS.FIND THE SOLID DOT. :rem 137

7 PRINT"(DOWN}TYPE THE NUMBER OF THEROW A

ND HIT RETURN.[3 SPACES]{DOWNjTYPE THE

ESPACElLETTER OF THE"; :rem 238
8 PeiNT"COLUMN AND HIT RETURN.":PRINT"

£2 DOWN}[BLK} HIT ANY KEY TO PLAY.

:rem 245

9 GETS$:IFS$=""THEN9 :rem 185

10 PRINT"[CLR}[2 D0WN)[RED}{2 SPACESjWHAT
WOULD YOU LIKE"SPC(9)"TO DRAW?":PRINT

"{BLU}[DOWN}(RVS}a[OFF}=BUTTERFLY (22
{SPACEjDOTS) :rem 147

11 PRINT"(DOWN}[RVS}B[OFF)=MUSHROOM {12 D
OTS)":PRINT"[DOWN][RVS}C[oFF)=DOG (20
(SPACE)DOTS) :rem 180

12 PRINT"[DOWN)[RVS}D[OFF)=HEART (10 DOTS

) :rem 168

18 GETA5:IFA$=""THEN18 :rem 245

19 L=7746:C=38466:POKE36879,26:CD=30720

:rem 152

20 PRINT"(CLR](2 DOWN)[2 SPACES}ABCDEFGHI

JKLMNOPQR :rem 241

30 FORT=1T0418:POKEL,79:L=L+1:POKEC,3:C°C

+1:NEXT :rem 229

40 PRINT"lHOME}121 DOWN}(2 SPACES]ABCDEFG

HIJKLMNOPQR{ 2 SPACES]'1; :rem 19

50 PRINT"[HOME}[3 DOWN) 1"SPC(18)"1
{2 SPACES}2"SPC{18)"2[2 SPACES}3"SPC(1

8)"3[2 SPACES}4"SPC(18)"4E2 SPACES35"S

PC(18)"5 "; :rem 41
60 PRINT" 6"SPC(18)"6[2 SPACES}7"SPC{18)"

7[2 SPACES}8"SPC(18)"B[2 SPACES]9"SPC(

18)"9 10"SPC{18)"1011"; :retn 198

65 PRINTSPC(18}"11" :rem 62

70 PRINT"{UP]12"SPC(18)"1213"SPC(ia)"1314

"SPC(18)"1415"SPC(18)"1516"SPC(18)"161
7"SPC(18) srem 55

64. 

65. 

66. 

67. 

PRINTSPc(l21 "{DOWN} {WHT}SORRY, YOU LO 
ST." : rem 83 
PRINTSPC(l3)"{3 DOWN} {BW}YOUR SCORE" 
;SC :rem 245 
PRINTSPC(lS) "{DOWN}AT LEVEL ";HF$ 

: rem 21 
PRINTSPC(ll) "{J DOWN} (BLK) PLAY AGAIN 
{SPACE} (Y!N)?" :rem 198 
GETY$ : IFY$"" "THEN690 : rem 143 
IFY$"""N"THENPRINT"{CLR} N:END :rem 30 
GOTOlS0 :rem 102 
. :rem 210 
DIMS(lS).C(3,3) :rem 207 
DEFFNM(X) - 3*(4 t X) :rem 200 

Connect The Dots 
(Article 011 pnge 88.) 

DEFORE TYPING ... 
Before typing in prof-rams, please refer to "How 
To Type COMPUTE.'s Gazelle Programs," "A 
Beginner's Guide To Typing In Programs," and 
"TF.e Automatic Proofreader" that appear before 
the Program Listings. 

Program I: 

68. 
69. 
7 •• 
71. 
72. 
73. 
740 FORX-0TOlS:READS(X) : NEXT : RETURN 

:rern 5 3 Conneei The Dols - VIC Version 

750 DATA32,108,123.98,124,225 , 255.254 

760 

"0 
780 
79. 
80. 

81. 

82. 

830 

8 40 

85. 

:rem 86 
DATA126,127,97,252,226,251,236,160 

:rem 139 
: rem 216 

REM SCREENS : rem 150 
PRINT" (CLR)" : r em 4 
POKE214,18:PRINT:PRINTSPC(10) - {BLK} 
gQ~(2 SPACES}1234567890{ 2 SPACES} 
gw~ LEVEL "HF$ :rem 130 
FORX=l T04: PRINTSPC( 10) .. gO~ 
[2 SPACES}(BLU}{RVS}{10 SPACES} {OFF} 
{BLK){2 SPACES)Ew~":NEXT :rem 234 
PRINT"IHOME} " SPC(10)"(BLK)~0~ 
{2 SPACES}(REO}··········{2 SPACES} 
IBLK Hw~ " ;rem 152 
PRINT" (HOME}":FORI;lT06:PRINTSPC(27)" 
(RED) IRvs} {6 SPACES}":NEXT : rem 130 
PRINT" {HOME} {DOWN} " : FORI"'l T04: PRINTSP 
C(28)"{SLK}{RVS}{4 SPACES}" : NEXT 

:rem 7 
PRINT"iHOME} ":FORI"' lT018:PRINTSPC(10) 
"( BLK}Eo~{2 SPACES}{CYN){le SPACES) 
(SLK)i2 SPACESHw3":NEXT :rem 158 

S6e POKE214 ,1 6: PRINT: PRINTSPC (27) "SCORE"S 
C : RETURN :rem 149 

S70 :rem 217 
8813 REM INSTRUCTIONS : rem 57 
890 PRINT" {CLR} {DOWN} (SLK) "; : FORI"'lT038: 

PRINT"·"; :NEXT:PRINT :rem 119 
9013 PRINT"{OOWNJANDROMEDAN AARDVARKS ARE 

(SPACE J ATTACKING EARTH" : rem 213 
9113 PRINTSPC(6) "{DOWN} {WHT)THEY HAVE 26 K 

INDS OF BOMBS" :PRINTSPC(18)"{OOWN)ANO 
" : rem 196 

9213 PRINTSPC(6)"{DOWN}THEY'RE ATTACKING 1 
13 CITIESI" :rem 187 

930 PRINT"!3 DOWN) (SLK) YOUR ALPHANUMERIC 
RADAR CAN SAVE EARTH" : rem 215 

9413 PRINTSPC(4)"{3 OOWN){WHT}FIRST : RECOG 
NIZE THE BOHB (A-Z)" :rem 147 

9513 PRINTSPC(7 )"{OOWN}THEN: SAVE THE CITY 
(0-9)" : rem 135 

9613 PRINTSPC(9)"{2 DOWN} {BLK} {RVS}HIT ANY 
KEY TO PLAY" :rem 51 

9713 GETG$:IFG$ - ""THEN970 :rem III 
9813 RETURN :rem 129 
9913 :rem 2213 
Ieee REM EXPLOSION :rem 1132 
113113 POKEN+5,37:POKEN+6 , 252 : POKEN,lee:POK 

EN+1,5:POKEN+4,129:POKEN+4 , 12S 
:rem 181 

1020 RETURN : rem 163 
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1 PRINT"(CLR}{3 SPACES}OO{3 SHIFT-SPACE}O 
0{2 SHIFT-SPACE}OOO {2-SHIFT-SPACE)oa -
T6 SHIFT-SPACE}O[SHIFT-SPACE}O -
{SHIFT-SPACE}0{2 SHIFT-SPACE}O 
{2 SHIFT-SPACE}O{2 SHIFT-SPACE}O 
(8 SHIFT-SPACE}O{SHIFT-SPACE}O -
{SHIFT-SPACE}0{2 SHIFT-SPACE}O 
{2 SHIFT-SPACE}0{3 SHIFT-SPACE}O : rcm 88 

2 PRINT" {J SPACESTo{ SHIFT-SPACE) 0-
[SHIFT-SPACElo(2-SHIFT-SPACE}O-
[2 SHIFT-SPACE)O{4 SHIFT-SPACE} O 
{6 SHIFT-SPACE}OO{3 SHIFT-SPACEToo 
{3 SHIFT- SPACE}0f2 SIUFT-SPACE}OO 

- :rem 126 
3 A$ca"Z":POKE36878 , 15:GOSU891e : rem 2113 
6 PRINT"{5 SPACES}[2 DOWN}{RVS}{PUR}INSTR 

UCTIONS":PRINT"(DOWN)WHEN THE GRID APPE 
ARS,F1ND THE SOLID DOT . :rem 137 

7 PRINT"(DOWN}TYPE THE NUMBER OF THEROW A 
NO HIT RETURN.{3 SPACES} {DOWN}TYPE THE 
{SPACE}LETTER OF THE"; :rem 238 

S PRINT"COLUMN AND HIT RETURN." : PRINT" 
{2 DOWN) (BLK} HIT ANY KEY TO PLAY. 

: rem 245 
9 GETS$:IFS$ .. ''''THEN9 :rem 185 
10 PRINT"( CLR)(2 OOWN}{RED}{2 SPACESJWHAT 

WOULD YOU LIKE"SPC(9) "TO DRAW7":PRINT 
"{BLU}{DOWN}{RVS}A{ OFF)=BUTTERFLY (22 
{SPACE ] DOTS) : rem 147 

11 PRINT"{DOWN){RVS}8{OFF} .. MUSHROOM (12 0 
OTS) " : PRINT " (DOWN) I RVS}C (OFF) ""DOG (20 
{SPACE} DOTS) : rem 1813 

12 PRINT"{DOWN) {RVS)O(OFF}-HEART (10 DOTS 
) : rem 168 

18 GETA$: IFA$"''' "THEN18 :rem 245 
19 L=7746:Ca 38466:POKE36879,26:CD:3072e 

:rem 152 
213 PRINT"{CLR}(2 OOWN}{2 SPACES}ABCDEFGHI 

JKLMNOPOR : rem 241 
30 FORT- 1T041S:POKEL,79 : L-L+1 :POKEC,3:C- C 

+l:NEXT :rem 229 
413 PRINT"{HOME}{21 DOWN}{2 SPACES}ABCOEFG 

HIJKLMNOPOR{2 SPACES}"; :rem 19 
50 PRINT"(HOME}{3 DOWN) l " SPC(lS)"l 

(2 SPACES}2"SPC(18)"2{2 SPACES13 " SPC(1 
8)"3[2 SPACES)4 "SPC(18)"4{2 SPACES}5"S 
PC(18)"5 ". :rcm 41 

60 PRINT" 6"SPC(l8 )"6(2 SPACES)7"SPC(lS)" 
7(2 SPACES}S"SPC(lS)"S(2 SPACES}9"SPC( 
18)"9 1e - SPC(18) "le11"; : rem 198 

65 PRINTSPC(lS) " l1" :rem 62 

7. PRINT H {Up} 12 " SPC( 18) "1213"SPC( IS)" 1314 
"SPC(lS)"1415"SPC(1S)"1516"SPC(lS)"161 
7 " SPC(18) :rem 55 

, 

, 

• 

, 



irem

srem

:rem

:rem

. rem

:rem

:rem

:rem

:rem

:rem

:rem

:rem

106

149

86

12

229

236

234

241

204

175

97

11

1000

1010

1020

1030

1040

80 PRINT"1718"SPC(18)"18[HOME]"

89 RESTORE

90 READB?:IFB$=A$THEN92

91 GOTO90

92 IFA$="A"THEN500

93 IFA$="B"THEN550

94 IFAS="C"THEN600

95 1FA$="D"THEN650

99 FORT=1TOS00:NEXT

100 READA,B,E?,S:1FA=0THEN900

101 POKEA,81jPOKEA+CD,B

105 PRINT"{HOME}{43 SPACES)[UP]"
110 INPUT"{BLU3 {HOHE)-«NUHBER";N?:rem 109

115 FORT=1TO500:NEXT :rem 241

120 PRINTSPC(11)"(2 UPjtLETTER";:INPUTL?
:rem 194

130 IFE$=N$+L$THEN200 :rem 151

140 PRINT"{UP}E6 SPACESjTRY AGAIN":POKE36
874,209:FORT=1TO500:NEXT:POKE36874,19

5 :rem 102

150 FORT=1TO500:NEXT:POKE36874,0 :rem 193

160 FORT=1TO1500:NEXT:GOTO105 :rem 43

200 FORT=1TO1000:NEXT!FORT=1TO18:POKESQ,1

60:POKESQ+CD,B:IFSQ=ATHEN220 :rera 178

210 SQ=SQ+S:NEXT :rem 15

220 FORZ=200TO235:POKE36876,Z:NEXT:POKE36

876,0:GOTO99 :rem 15

500 POKE7799,77:POKE7799+CD,0:POKE7801,78

:POKE7801+CD,0:POKE7822,160:POKE7822+

CD,5 ;rem 254

510 SQ=782 2:GOTO99 :rem 47

550 POKE7976,160:POKE7976+CD,4:POKE7977,1

60:POKE7977+CD,4:POKE8058,160:POKE805

8+CD,5 :rem 118

560 SQ=8058:GOTO99 :rem 54

600 POKE7903,74:POKE7903+CD,0iPOKE7904,75

:POKE7904+CD,0:POKE7882,85:POKE7882+C

D,0 :rem 196

610 POKE7783,160:POKE7783+CD,2:SQ=7783:GO

TO99 :rem 141

650 PRINT"[8 D0WN}{7 RIGHT]{GRN]MATTHEW

(2 D0WN]{8 LEFT}£BLU]JONATHAN{2 DOWN}
[6 LEFT}[YEL)emilY" :rem 97

660 POKE7822,160:POKE7822+CD,2:SQ=7822:GO

TO99 :rem 128

800 PRINT"{HOME}(6 SPACESjGOOD JOB1

(12 SPACESlDRAW AGAIN?{27 SPACES}"

:rem 110

810 Y$="":GETY$:IFY$=""THEN810 :rem 189
820 IFY$="Y"THEN1 :rem 224

830 IFYS="N"THENPRINT"ECLR]{8 DOWN}

{7 SPACES}BYE NOW1":FORT=1TO3000:NEXT

iEND :rem 89

840 GOTO810 :rem 110

900 PRINT"{HOME}{6 SPACESjGOOD J0B1
[12 SPACESjDRAW AGAIN?{27 SPACES}"

:r-em 111

910 READB$:IFB$="Z"THEN930 :rem 241

920 GOTO910 :rem 110

930 READP,D:IFP=-1ANDA$="Z"THENPOKE36875,

0:RETURN :rem 32

940 IFP=-lTHENPOKE36875,0:GOTO960:rem 240

950 POKE36875,P:FORT=1TOD:NEXT:GOTO930

:rem 168

960 Y$="":GETYS:IFY$=""THEN960 :rem 201

970 IFY$="Y"THEN10 :rem 22

980 IFY?="N"THENPRINT"{CLR}J8 DOWN}

{7 SPACESjBYE NOW1":FORT=1TO3000:NEXT

:END :rem 95

990 GOTO960 :rem 122

DATAA,7888,5,71,22,7804,2,3M,-21

srem 137

DATA7806,2,3O,1,7852,2,50,23,7940,2,

90,22,7982,2,110,21,8028,7,13Q,23

= rem 4

DATA8072,7,15Q,22,8093,7,16P,21,8090

,7,16M,-1,7998,7,121,-23,8082,7,16E,

21 :rem 241

DATA8079,7,16B,-1,8056,7,15A,-23,801

2,7,13A,-22,7970,7,11C,-21,7924,2,9A

,-23 :rem 10

DATA7836,2,5A,-22,7794,2,3C,-21,7796

,2,3E,1,7888,2,71,23,8042,5,141,22,0

,0,0,0 :rem 122

DATAB,8063,5,15H,1,7975,4,11H,-22,79

72, 4, HE,-1,7950, 4,10E,-22, 7908, 4, 8G

,-21 :rem 47

DATA7913,4,8L,1,7959,4,10N,23,7981,4

, UN, 22, 7978, 4, UK,-1,8066, 4.15K, 22

:rem 100

DATA8071,5,15P,1,8063,5,15H,-1,0,0,0

,0 :rera 132

DATAC,7867,2,6J,21,7862,2,6E,-1,7883

,2,7D,21,7993,2,12D,22,8039,2,14F,23

:rem 123

DATA8040,2,14G,l,8018,2,13G,-22,7995

,2,12F,-23,7973,2,11F,-22,7977,2,11J

,1 :rem 184

DATA8046,2,14M,23,8047,2,14N,1,8003,

2,12N,-22,7980,2,11M,-23,7892,2,7H,-

22 :rem 209

DATA7850,2,50,-21,7852,0,5Q,1,7830,0

,40,-22,7829,0,4P,-1,7783,2,2N,-23,0

,0,0,0 :rem 139

DATAD,7753,2,IF,-23,7750,2,1C,-1,779

2,2,3A,21,7924,2,9A,22,8108,2,171,23

:rem 94

DATA7940,2,90,-21,7808,2,3Q,-22,7762

,2,10,-23,7759,2,1L,-1,7822,2,41,21,

0,0,0,0 :rem 188

DATAZ.225,300,231,100,235,200,240,20

0,235,200,231,200,225,200,231,200,23

5,300 ;rem 203

DATA231,100,225,200,215,200,225,100,

0,300,225,100,-1,0 :rem 60

Program 2:

Connect The Dots — 64 Version

100 REM TITLE PAGE :rem 20

110 PRINT"{CLR)&73":POKE53280,0:POKE532

81,0 srem 31

120 PRINTSPC(10)"QQQ{3 SHIFT-SPACEjQQ
12 SHIFT-SPACE'JQQQQQ[ 2 SHIFT-SPACEJQQ

:rem 40

130 printspc(10)"q[shift-space] q
(shift-space]q{2 shift-spaceTq
i 2 shift-space} q(shift-spacet
{SHIFT-SPACE}Q[2 SPACESjQ" :rem 180

140 printspc(10)"q {shift-spacejq

{shift-space}q{2 shift-spaceTq
{2 shift-space} qIshift-spaceT
{2 SHIFT-SPACE}Qlr :rem 132

150 printspc(i0)"q Tshift-spaceJq

{shift-space]q(2 shift-spaceTq
{2 shift-space] q{shift-spacet
{2 SPACES}{2 SHIFT-SPACEjQ" :rem 133

160 printspc(10)"q[shift-space} q

{shift-space]q!2 shift-spaceTq
{2 shift-space] ofshift-spacet
{2 SPACES}q[2 SHIFT-SPACEjQ" :rem 87

1500

1510

1520

2000

2010

2020

2030

2500

2510

4000

4010
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Be PRINT"171S"SPC(lB) " lB{HOME)" :rem le6 
89 RESTORE :rem 1 49 
90 READB$:IFB$=A$THEN92 :rem 86 
91 GOT090 :rem 12 
92 IFA$="A"THENS00 :rem 229 
93 IFA$="n"THEN550 :rem 236 
94 IFA$c"C"THEN6fZl0 :rem 234 
95 IFA$= " D"THEN650 :rem 241 
99 FORT=l T0500 :NEXT : rem 21214' 
leB READA,B ,E$,S:IFA=0THEN900 :rem 175 
leI POKEA,81:POKEA+CO,B : rem 97 
HIS PRINT" (HOME) (43 SPACES) [UP) " :rem 11 
110 INPUT" {BLU) {HOME)4NUMBER";N$:rem 1139 
115 FORT=lT0500:NEXT :rem 241 
1213 PRINTSPC(1l)"{2 UElfLETTER";:INPUTL$ 

:rem 194 
130 IFE$=N$+L$THEN200 : rem 151 
14e PRINT" {Up} {6 SPACES }TRY AGAIN": POKE36 

874, 209:FORT=lT0500:NEXT:POKE36874, 19 
5 :rem lin 

lse FORT=lTOS00:NEXT:POKE36874,0 :rem 193 
160 FORT=IT01500:NEXT:GOT0105 :rem 43 
200 FORT=lT01000 : NEXT:FORT~lT018:POKESO,l 

60:POKESO+CD,8:IFSO=ATHEN220 :rem 178 
210 SO=SO+S:NEXT :rem 15 
220 FORZ=200T0235 : POKE36876,Z:NEXT:POKE36 

876,0:GOT099 :rem 15 
500 POKE7799,77 : POKE7799+CD,0 : POKE7801,78 

:POKE7801+CD,0:POKE7822,160 : POKE7822+ 
CD,S :rem 254 

510 SQ-7822 : GOT099 :rem 47 
550 POKE7976,160:POKE7976+CD,4:POKE7977,1 

60:POKE7977+CD, 4:POKE8058, 160:POKE805 
8+CO,5 :rem 118 

560 SO=8058 : GOT099 :rem 54 

600 POKE7903,74:POKE7903+Co,0:POKE7904,75 
: POKE7904+CO,0:POKE7BB2, 85: POKE7B82+C 
0,0 :rem 196 

610 POKE7783,160:POKE7783+CO,2:S0~7783:GO 
T099 :rem 141 

650 PRINT" {8 DOWN} (7 RIGHT) {GRN} MATTHEW 
{2 DOWN}{8 LEFT} (BLU}JONATHANI2 DOWN} 
{6 LEFT} {YEL}EMILY" :rem 97 

660 POKE7822,160:POKE7822+Co,2:S0=7822:GO 
T099 :rem 128 

800 PRINT"(HOME]{6 SPACES}GOOO JOBI 
(12 SPACES}DRAW AGAIN?{27 SPACES)" 

:rem 110 
810 Y$c:"":GETY$:IFY$",""THEN810 :rem 189 
820 IFY$::: "Y"THEN1 :rem 224 
830 IFY$ .. " N"THENPRINT"{CLR}{8 DOWN} 

(7 SPACES}BYE NOW I": FORT=lT03000 : NEXT 
:ENO :rem 89 

840 GOT0810 :rem 110 
900 PRINT"{HOME}{6 SPACESIGOOD JOBI 

112 SPACES)ORAW AGA I N?{27 SPACES)" 
:rem III 

910 REAOB$: IFB$="Z"THEN930 : rem 241 
920 GOT0910 :rem 110 
930 REAOP, 0: IFP= - lANOA$-" Z "THENPOKE3687 5, 

0: RETURN :rem 32 
940 IFP"'-lTHENPOKE36B75,0:GO~0960:rem 240 
950 POKE36875,P : FORT= lTOO : NEXT : GOT0930 

:rem 16B 
960 Y$""" " :GETY$: IFY$=" "THEN960 : rem 201 
970 IFY$="Y"THEN10 : rem 22 
980 IFY$="N"THENPRINT " {CLR} 18 DOWN} 

{7 SPACES}BYE NOWI":FORT=lT03000:NEXT 
:END :rem 95 

990 GOT0960 :rem 122 

1000 OATAA,7888,5,7I,22,7804,2,3M, -21 
:rem 137 

1010 OATA7806,2,30,l,7852,2,50,23,7940,2, 
90,22,7982,2,110,21,8028,7,130,23 

:rem 4 
1020 DATA8072,7,150 ,22, B093,7,16P,21,8090 

,7,16M,-l,799B,7,12I,-23,8082,7,16E, 
21 : rem 241 

1030 OATA8079,7,16B,-l , 8056,7,15A,-23,801 
2,7,13A. -2 2,7970,7,llC, - 21,7924,2 ,9A 
,-23 :rem 10 

1040 DATA7836,2,5A, -2 2 , 7794,2,3C,-21,7796 
,2,3E,l,7888,2,7I,23,8042,5,14I,22,0 
,0,0,0 :rem 122 

1500 DATAB,8063,5,15H,l,7975,4,llH, -2 2,79 
72,4,llE,-l,7950,4,10E,-22,7908,4,8G 
,-21 :rem 47 

1510 OATA7913 ,4, 8L,l,7959,4,10N,23,7981.4 
,11N,22,7978.4.11K,-l,8066,4,15K ,2 2 

:rem 100 
1520 OATA8071,5,15P,l,8063,5,15H, -l,0,0, 0 

,0 :rem 132 
2000 OATAC,7867,2.6J.21,7862 .2. 6E. -1.7883 

. 2,70.21.7993.2,120,22.8039.2.14F . 23 
:rem 123 

2010 OATA8040.2.14G,l.8018,2,13G.-22,7995 
. 2.12F, -2 3 .7973,2.11F.-22,7977.2,11J 
.1 :rem 184 

2020 OATA8046.2.14M,23,8047,2 . 14N,I . 8003. 
2,12N.-22,7980.2.11M, - 23.7892 .2,7M, -
22 : rem 209 

2030 OATA7850.2 . 50. - 21,7852,0.50,l,7830,0 
,40.-22 . 7829,0,4P,-l,7783,2,2N,-23 .0 
,0.0,0 :rem 139 

2500 OATAD.7753 ,2.1F.-23.7750.2,lC.-1,779 
2.2,311..21.7924.2.911.,22 . 8108 ,2.1 71 .23 

: rem 94 
25100ATA7940.2,90,-21,7808,2,30,-22.7762 

,2.10.-23.7759,2.1L,-1.7822,2.4I.21. 
0 , 0.0 . 0 :rem 188 

40000ATAZ.225,300,231,100,235,200,240,20 
0.235,200,231,200,225,200,231,200,23 
5,300 :rem 203 

4010 OATA231,100,225 , 200,215.200,225,100, 
0,300,225,100.-1,0 :rem 60 

Program 2: 
Connect The Dots - 64 Version 
100 REM TITLE PAGE : rem 20 
110 PRINT" {CLR} E73" : POKE53280, 0: POKE532 

81,0 :rem 31 
120 PRINTSPC(10)"OOO{3 SHIFT- SPACE}OO 

{2 SHIFT- SPACE}00000{2 SHIFT-SPACE)OO 
" --- :rem 40 

130 PRINTSPC(10)"O{SHIFT-SPACE} 0 
ISHIFT-SPACE}O{2 SHIFT-SPACETo 
12 SHIFT- SPACE} O{SHIFT-SPACET 
{SHIFT- SPACE}a{2-SPAcEsJa" :rem 180 

140 PRINTSPC(10)"Q ISHIFT- SPACE}a 
{SHIFT- SPACE}O{2 SHIFT-SPACETo 
(2 SHIFT- SPACE) aISHIFT-SPACET 
{2 SHIFT-SPACE}O~ :rem 132 

150 PRINTSPC(l0) "0 TSHIFT-SPACE)O 
{SHIFT-SPACE}oI2 SHIFT-SPACETo 
{2 SHIFT-SPACE} O{SHIFT-SPACET 
{2 SPACES}{2 SHIFT-SPACE}O" :rem 133 

160 PRINTSPC(10) "Q{SHIFT- SPACE} 0 
{SHIFT-SPACE)Q{2 SHIFT-SPACETo 
(2 SHIFT-SPACE) O{SHIFT-SPACET 
{2 SPACES}g{2 SHIFT-sPAcElg" :rem 87 
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170 PRINTSPC(10)"QQQ[2 SHIFT-SPACE} QQ

(3 SHIFT-SPACET~Q {SHIFT-SPACE]
(SHIFT-SPACE]QQ" :rem 233

180 L=1114:C=55386:CD=54272:WV=54276
:rem 220

190 A$ = "Z":POKE54296,15:POKE54277,22:POKE
54278,165:GOSUB840 :rem 114

200 : :rem 204
210 REM INSTRUCTIONS :rem 44

220 PRINTSPC(13)"(2 DOWN){WHT]INSTRUCTION
Si :rem 22

230 PRINTSPC(9)"{dOWN)WHEN THE GRID APPEA
RS,":PRINTSPC(10)"FIND THE SOLID DOT.

:rem 141

240 PRINTSPC(9)"(DOWN}TYPE THE NUMBER OF

(SPACE]THE":PRINTSPC(10)"ROW AND HIT
{SPACEjRETURN." :rem 171

250 PRINTSPC(6)"[dOWN}THEN TYPE THE LETTE
R OF THE" :rem 126

260 PRINTSPC(9)"COLUHN AND HIT RETURN."

:rem 109

270 PRINTSPC(10)"[2 DOWN)[RVS]HIT ANY KEY

TO PLAY.":POKE198,0 :rem 90

280 GETS$:IFS$=""THEN280 :rem 123

290 : :rem 213

300 REM DRAW SELECTION :rem 75

310 POKE53281,6:PRINT"{CLR]"SPC{6)"

(5 DOWN}§33WHAT WOULD YOU LIKE TO D
RAW?" :rem 83

320 PRINTSPC(8)"§73[3 DOWNiA - BUTTERFL

Y (22 DOTS)" jrem 192

330 PRINTSPC(9)"{DOWNjB - MUSHROOM (12 DO

TS)":PRINTSPC(11)"[DOWN)C - HORSE (20

DOTS)" :rem 82

340 PRINTSPC(10)"{dOWN)D - HEART (10 DOTS

)":POKE198,0 :rem 73

350 GETA$:IFA$<"A"ORA$>"D"THEN350 :rem 95
360 : :rem 211

370 REM DRAW BOARD ;rem 20

380 PRINT"{CLRH32"SPC(11)"{2 DOWN]ABCD

EFGHIJKLMNOPQR{HOME]m :rem 210

390 FORRH=1TO18:FORT=1TO1S:POKEL+T+RH*40,

79:POKEC+T+RH*40,14:NEXT:NEXT:rem 170

400 PRINTSPC(ll)"E33{20 DOWN)ABCDEFGHIJ

KLMNOPQR" :rem 19

410 PRINT"{HOME)[3 DOWN]£73"; :rem 129
420 FORI=1TO18:PRINTSPC(8)RIGHTS(STRS(l),

2)SPC(19)"gG8"RIGHT5(STRS(I),2):NEX

430 :

440 REM FIND DATA

450 RESTORE

460 READBS:IFBSoA$THEN460

470 ONASC(A$)-64GOTO650,690,7 30,770

:rem 139

480 FORT=1TO500:NEXT

490 READA,B,E$,S:IFA=0THEN830

500 POKEA,81:POKEA+CD,B

510 PRINT"(HOME){39 SPACES}"

520 PRINT"£73EHOME} (■«) NUMBER

930:N$=IN$

530 PR1NT"[HOME}"SPC(20) "(T
UB930:LS=IN$

rem 137

rem 209

rem 183

rem 189

rem 243

rem 246

rem 189

rem 100

rem 122

:GOSUB

em 195

LETTER";:GOS

:rem 11

540 IFE?=NS+L$THEN610 srem 161

550 PRINT"[HOME}{BLK}(15 SPACESjTRY AGAIN
{10 SPACES)" :rem 109

560 POKECD,48:POKECD+1,11:POKEWV,33:POKEW

V,32 :rem 18

570 FORT=1TO400:NEXT:POKECD,195:POKECD+1,

16iPOKEWV,33:POKEWV,32 :rem 222

580 FORT=1TO400:NEXT :rem 246

590 FORT=lTO1200:NEXTiGOTO510 irem 47
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600 : :rem 208

610 FORT=1TO700:NEXT:FORT=1TO18:POKESQ,16
0:POKESQ+CD,B:IFSQ=ATHEN630 :rem 146

620 SQ=SQ+S:NEXT :rem 20

630 POKEWV,17:FORZ=9TO26:POKECD+l,ZiPOKEC

D,0:NEXT:POKEWV,16:GOTO480 :rem 84

640 :rem 212

650 POKE1242,77!POKE1242+CD,0:POKE1244,78
sPOKE1244+CD,0 :rem 126

660 POKE1283,160:POKE1283+CD,5
670 SQ=1283:GOTO480

:rem 166

;rem 91

680 : :rem 216

690 POKE1563,160:POKE1563+CD,4:POKE1564,1
60:POKE1564+CD,4 :rem 241

700 POKE1717,160:POKE1717-*-CD,5 : rem 165
710 SQ=1717;GOTO480 jrem 88

720 : :rem 211

7 30 POKE1436,74:POKE1436+CD,0:POKE1437,75
:POKE1437+CD,0 :rem 137

740 POKE1397,85:POKE1397+CD,0 :rem 130

750 POKE1208,160:POKE1208+CD,2:SQ=1208:GO
TO480 :rem 146

760 t :rem 215

770 PRINT"[HOME]{7 DOWN}" :rem 249

780 PRINTSPC{l6)"{GRNiMATTHEW" :rem 70
790 PRINTSPC{16)"{2 DOWN)g73JONATHAN"

:rem 30

800 PRINTSPC(17)"{2 DOWN]^33EMILY"
:rem 64

810 POKE1283,160:POKE1283+CD,2:SQ=1283:GO

TO480 :rem 152

820 : :rem 212

830 PRINT"{HOME]{10 SPACES)GOOD JO8I DRAW

AGAIN?f3 SPACES}" ;rem 113

840 READB5:IFB$<>"Z"THEN840 :rem 48

850 READPL,PH,D:IFPL=-1ANDA$="Z"THENPOKEW

V,0:RETURN :rem 29

860 IFPL=-1THENPOKEWV,0:GOTO890 :rem 223

870 POKECD,PL:POKECD+1,PH:POKEWV,33:FORT=

1TOD*7 5:NEXT:POKEWV,32 :rem 85

880 GOTO850 :rem 118

890 GETY5:IFY5<>"Y"ANDY?O"N"THEN890

:rem 135

;rem 66

:rem 212

920 PRINT"{CLR}";:END :rem 75

930 PRINT"? ";;IN$="" :rem 93

940 PRINT"{RVS] {OFF}{LEFT}"; :rem 234

950 GETAS:IFAS=""THEN940 :rem 94

960 ZL=LEN(IN5):IFAS=CHR$(20)ANDZLTHENPRI

NTA$;:IN$=LEFT${IN$,ZL-1) :rem 30

970 IFA5=CHR$(13)ANDZLTHENPRINT" ":RETURN

:rem 26

980 IF(AS<"0"ORAS>"R")OR(A$>"9"ANDA$<"A")

ORLEN(IN$)=2THEN950 :rem 67

990 PRINTAS;:IN$=1N?+A?:GOTO940 :rem 92

1000 : :rem 251

1010 DATA A,1403,5,71,40,1247,2,3M,-39

:rem 119

L020 DATA 1249,2,3O,1,1331,2,5Q,41,1491,2

,90,40,1569,2,110,39,1651,7,130,41

:rem 236

1030 DATA 1731,7,15Q,40,1770,7,16P,39,176

7,7,16M,-1,1603,7,121,-41,1759,7,16E

,39 :rem 235

1040 DATA 1756,7,16B,-1,1715,7,15A,-41,16

35,7,13A,-40,1557,7,llC,-39 :rem 69

1050 DATA 1475,2,9A,-41 :rem 115

1060 DATA 1315,2,5A,-40,1237,2,3C,-39,L23

9,2,3E,1,1403,2,71,41,1683,5,141,40

:rem 216

1070 DATA 0,0,0,0 ;rem 38

900 IFY$="Y"THEN310

910 :

17. 

18. 

19. 

2 •• 
21. 
22. 

23. 

24. 

25. 

26. 

27. 

28. 
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31. 

32. 

33. 

34. 

35. 
36. 
37. 
38. 

39. 

4 •• 

41. 
42. 

43. 
44. 
45. 
46. 
47. 

48. 
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51. 
52. 

53. 

54. 
55. 

56. 

57. 

58. 
59. 

PRINTSPC(10)"QQO{2 SHIFT-SPACE] 00 
{3 SHIFT-SPAC~O {SHIFT-SPACE} --
(SHIFT- SPACE)OQ"- : rem 233 
Le ll14:C=55386:CV=S4272 : WV=54276 

:rem 220 
A$-"Z" : POKE54296,15:POKE54277 , 22:POKE 
54278,165 : GOSUBB40 : rem 114 

:rem 2134 
REM INSTRUCTIONS : rem 44 
PRINTSPC(lJ) " (2 DOWN J (WHT) INSTRUCTION 
S: " : rem 22 
PRINTSPC(9)"{OOWN}WHEN THE GRID APPEA 
RS,":PRINTSPC(10)"FIND THE SOLID DOT. 
" : rem 141 
PRINTSPC(9)"(OQWN]T'fPE THE NUMBER OF 
(SPACE] THE" : PRINTSPC( Ie) "ROW AND HIT 
(SPACE) RETURN." :rem 171 
PRINTSPC(6)"{OOWN}THEN TYPE THE LETTE 
R or THE" :rem 126 
PRINTSPC(9) " COLUMN AND HIT RETURN. " 

· :rem H?J9 
PRINTSPC(10)"[2 DOWN}{RvslHIT ANY KEY 

TO PLAY ," :POKE198 , 0 ;rem 90 
GETS$: IFS$= " "THEN280 : rem 123 

: rem 213 
REM DRAW SELECTION : rem 75 
POKE5J281,6:PRINT"{CLR} "SPC(6)" 
{5 DOWN}gJ~WHAT WOULD YOU LIKE TO 0 
RAW?" : rem 8J 
PRINTSPC(8)n87~{3 DOWNJA - BUTTERFL 
Y (22 DOTS)" : rem 192 
PRINTSPC(9)"{oOWN}B - MUSHROOM (12 DO 
TS)":PRINTSPC(l1)"{ DOWN}C - HORSE (2e1 

DOTS)" :rem 82 
PRINTSPC(1e1)"{DOWN}O - HEART (lei DOTS 
)" : POKE198,eI :rem 73 
GETA$:IFA$<"A" ORA$>"o"THENJ5e1 :rem 95 

: rem 211 
REM DRAW BOARO : rem 2e1 
PRINT"{CLR}gJ~"SPC(11)"{2 OOWN}ABCD 
EFGHIJKLMNOPOR(HOME)" :rem 21e1 
FORrul=lT018: FORT31T018: POKEL+T+RH*4e1, 
79:POKEC+T+RH*40,14:NEXT :NEXT:rem 170 
PRINTSPC( 11) .. 8 3~ {20 DOWN} ABCOEFGHIJ 
KLMNOPQR" :rem 19 
PRINT" {HOME} (3 DOWNJ87~ "; :re!p 129 
FORI- 1T018:PRINTSPC(8)RIGHT$(STR$(I), 
2 )SPC( 19) "gG~ "RIGHT$ (STR$ (1),2) :NEX 
T :rem 137 

:rem 209 
REM FIND DATA :rem 183 
RESTORE :rem 189 
READB$ : IFB$<>A$THEN460 :rem 243 
ONASC (A$) - 64GOT0650,690,730,770 

: rem 139 
FORT- I T0500: NEXT : rem 246 
READA,B , E$,S:IFA-elTUEN830 : rem 189 
POKEA,81:POKEA+Co,B : rem 1e1e1 
PRINT"{HOME}{39 SPACES}" : rem 122 
PRINT"87~{HOME} ('" NUMBER " ; :GOSUB 
93e1:N$=IN$ : r.em 195 
PRINT"(HOME}"SPC(20)"(t) LETTER";:GOS 
UB930: L$=IN$ : rem 11 
IFE$- N$+L$THEN610 :rem 161 
PRINT" {HOME} {BLK} {15 SPACES}TRY AGAIN 
{10 SPACES} " :rem 109 
POKECD,48 : POKECD+1,11: POKEWV, 33:POKEW 
V,32 :rem 18 
FORT=lT0400 : NEXT:POKECD,195:POKECD+1 , 
16:POKEWV , 33:POKEWV, 32 : rem 222 
FORT-IT0430:NEXT : rem 246 
FORT~lT01200:NEXT : GOT0510 :rem 47 
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600 :rem 208 
613 FORT=lT0700:NEXT:FORT-1T018:POKE5Q,16 

0 : POKESo+CD,B:IFSQ-ATHEN63B :rem 146 
620 SO"'SQ+S:N£XT :rem 2e1 
63B POKEWV , 17:FORZ-9T026:POKECo+l , Z:POKEC 

O,0:NEXT:POKEWV , 16:GOT0480 :rem 84 
640 :rem 212 
650 POKE1242,77 : POKE12 4 2+CD, eI:POKE1244,78 

: POKE1244 +CD,0 : rem 126 
660 POKE1283 , 160 : POKE1283+CD , 5 : rem 166 
670 SO=1283:GOT0480 :rem 91 
680 : rem 216 
690 POKE1S63 , 160:POKE1S63+Co,4:POKE1564,1 

60:POKE1564+CD,4 :rem 241 
700 POKE1717,160:POKE1717+Co, 5 :rem 165 
710 50-1717 :GOT0480 : rem 88 
720 :rem 211 
730 POKE1436,74 : POKE1436+CD.0:POKE1437,75 

:POKE1437+CD,0 :rem 137 
740 POKE1397 , 85 :POKE1397+CO, 0 :rem 130 
750 POKE1208 , 160:POK£1208+CD,2:S0~1208:GO 

T0480 : rem 146 
760 : :rem 215 
770 PRINT"{HOME){7 DOWN}" : rem 249 
780 PRINTSPC(16) "{GRN}MAT'f HEW" : rem 70 
79e1 PRINTSPC(16)"{2 DOWN}g7~JONATHAN" 

:rem 30 
80e1 PRINT5PCP 7)" (2 OOWNH3~EMILY" 

:rem 64 
810 POKE12B3,160:POKE1283+CD,2:S0~1283:GO 

T04B0 :rem 152 
820 :rem 212 
830 PRINT" {HOME} (10 SPACESJGOOD JOB I DRAW 

AGAIN?{3 SPACES)" : rem 113 
840 REAOB$:IFB$<>"Z"THEN840 :rem 48 
850 REAOPL,PH,D:IFPL:- IANoA$"'''Z''THENPOKEW 

V, 0: RETURN : rem 29 
860 IFPL~- lTHENPOKEWV,0 : GOT0890 :rem 223 
870 POKECo,PL : POKECO+l,PH : POKEWV,33 : FORT-

ITOO*75 : NEXT:POKEWV,32 :rem 8S 
880 GOT0853 :rem 118 
890 GETY$:IFY$<> " y"ANDY$<>"N"THEN890 

:rem 135 
900 IFY$","Y"THEN310 : rem 66 
910 : : rem 212 
92e1 PRINT" ICLR}";: END : rem 75 
930 PRINT"? ": : IN$="" :rem 93 
940 PRINT"IRVS} (OFF) (LEFT)"; : rem 234 
950 GETA$: IFA$-" "THEN940 :rem 94 
960 ZL-LEN(IN$):IFA$=CHR$(20)ANDZLTHENPRI 

NTA$;:IN$=LEFT$(IN$,ZL-1) :rem 30 
970 IFA$:aCHR$ ( 13 )ANDZLTHENPRINT" ": RETURN 

:rem 26 
980 IF(A$<"0 " ORA$>"R")OR(A$>"9"ANoA$<"A" ) 

ORLEN(IN$)~2THEN9S0 :rem 67 
990 PRINTA$; : IN$-IN$+A$:GOT0940 :rem 92 
100e1 : :rem 251 
101e1 DATA A, 1403,5,7I,4e1,1247,2,3M,-39 

:rem 119 
1020 DATA 1249,2,30 , 1,1331 , 2,50,41,1491,2 

,90,40 , 1569,2,110,39,16S1 , 7,130,41 
:rem 236 

1e130 DATA 1731,7 , 15Q,40 , 1770.7,16P,39,176 
7.7,16M,-1,1603,7,121 ,-41,1759,7,16E 
,39 :rem 235 

1040 DATA 1756.7,16B,-1,1715 . 7,15A, -41 , 16 
35,7 , 13A , -40,1557 , 7,11C,-39 :rem 69 

1050 DATA 1475,2 , 9A, - 41 : rem 115 
1060 DATA 1315 , 2,5A , -40,1237 , 2 , 3C , -39 , 123 

9,2,3E,1 , 1403,2 , 71,41,1683 , 5,141,40 
:rem 216 

1370 DATA O,O,O , 0 : rem 38 

, 



1080

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

• :rem 3

DATA B,1722,5,15H,1,1562,4,11H,-40,1

559,4,1IE,-1,1519,4,10E,-40 :rem 75

DATA 1441,4, 8G,-39 : rem 118

DATA 1446,4,8L,1,1528,4,10N,41,1568,

4, UN, 40,1565, 4, UK,-1,1725, 4,15K, 40

:rem 53

DATA 1730,5,15P,1,1722,5,15H,-1,0,0,

0,0 :rem 118

: :rem 255

DATA C,1364,2,6J,39,1359,2,6E,-1,139

8,2,7D,39,1598,2,120,40,1680,2,14F,4

1 :rem 111

DATA 1681,2,14G,1,1641,2,13G,-40,160

0,2,12F,-41,1560,2,llF,-40,1564,2,11

J,l :rem 136

DATA 1687,2, 1414,41,1688,2, 14N, 1,1608

, 2,12N,-40,1567, 2,11M,-41,1407,2,7(4,

-40 :rem 206

DATA 1329,2,50,-39,1331,0,5Q,1,1291,

0,4Q,-40,1290,0,4P,-1,1208,2,2N,-41

:rem 244

DATA 0,0,0,0 :rem 40

s :rem 5

DATA D,1160,2,IF,-41,1157,2,1C,-1,12

35,2,3A,39,1475,2,9A,40,1803,2,171, 4

1 :rem 56

DATA 1491,2,90,-39,1251,2,30,-40,116

9,2,10,-41,1166,2,1L,-1,1283,2,41,39

:rem 47

DATA 0,0,0,0 :rem 35

DATA 2,195,16,3, 31,21,1, 30,25,2, 1

35,33,2 :rem 169

1250 DATA 30,25,2, 31,21,2, 195,16,2, 31,

21,2, 30,25,3, 31,21,1 :rem 233

1260 DATA 195,16,2 :rera 115

1270 DATA 143,12,2, 195,16,1 :rem 36

1280 DATA 0,0,3, 195,16,1, -l,0,0:rem 205

VIC Super

Expander Graphics
(Article on page 80.)

BEFORE TYPING...

Before typing in programs, please refer to "How

To Type COMPUTED Gazette Programs," "A

Beginner's Guide To Typing In Programs," and

"The Automatic Proofreader that appear before
the Program Listings.

40 B=250:L=250:PI=3.14159265

50 C=3*PI:INC=Pl/50

60 DIM X(151),Y(151)

70 GRAPHIC2:COLOR6,6,7,7

100 FOR Z=2TO12

110 FOR A=0 TO C STEP INC

120 R=B*C0S(A*Z)+L

130 S=S+1

140 X(S)=.8*R*COS{A)+512

150 Y(S)=R*SIN(A}+512

160 P0INT2,X(S),Y(S)

170 NEXT

200 FOR K=50 TO 15STEP-5

210 FOR S=l TO 100 STEP 5

220 DRAW2,X(S),Y(s)T0 X(S+K)

T

:rem 230

:rem 89

:rem 237

:rem 174

:rem 71

:rem 35

s rem 0

rem 211

:rem 20

rem 139

rem 164

rem 215

:rem 13

rem 224

,Y(S+K ):NEX

rem 114

230 FOR TM=1 TO 500:NEXT :rem 60

240 SCNCLR:NEXT K:S=0 :rem 25

250 NEXT Z:GOTO 100 :rem 52

VIC-20 Character
Developer
(Article on page 130.)

10 POKE 52,24: POKE 56,24: PRINT CHR${147

) "ONE MOMENT PLEASE" :rem 84

20 FORI=6144 TO 7679: POKE I, PEEK{l+2662

4): NEXT :rem 99

30 POKE 36869,254: PRINT CHR$(147)

40 PRINT: PRINT: FORI=1 TO 8: PRINT

{2 SPACES} "; NEXT
100 PRINT CHR$(19); : PRINT: PRINT

1 TO 8

110 M=8: N=0

120 INPUT A$

130 FORJ=0 TO 7: M=M-1

140 IF MID$(A$,J+1,1)="

rem 89

rem 87

150 N=N+2fM: N(l)=N

160 NEXTJ

170 M=4: MS=0

180 FORJ=0 TO 3j M=M-1

190 IF MID?(A$,J+1,1)="-'

200 MS=MS+2tM

210 NEXTJ

FORI =

rem 86

rem 73

:rem 136

jrem 123

THEN 160

:rem 123

:rem 36

:rem 32

:rem 157

:rem 124

THEN 210

:rem 124

:rem 23

:rem 28

220 IF MS<10 THEN X$=STR$(MS): MS${l)=HID

$(X$,2,1): GOTO 240

230 MS$(l)=CHR$(MS+55}

240 M=4: LS=0

250 F0RJ=4 TO 7: M=M-1

260 IF MID$(A5,J+1,!)="-'

:rem 1S6

:rem 183

:rem 154

:rem 130

THEN 280

:rem 129

:rem 28

:rem 35

270 LS=LS+2TM

280 NEXTJ

290 IF LS<10 THEN X$=STR$(LS): LS${l}=MID

5(X$,2,1): GOTO 310 :rem 188

300 LS$(l)=CHR$(LS+55) :rem 179

310 NEXTI :rem 28

320 PRINT CHR$(19);j PRINT , " DEC

(3 SPACES}HEX":PRINT :rem 200
330 F0RI=l TO 8: X$ = STR$(N(l))s X=LEN(X

S) - :rem 211

340 PRINT , N(I);: PRINT SPC(6-X) MS$(l)

fSPACE)LSS(l): NEXT :rem 96

350 FORI=0 TO 7: POKE 6144+1, N(l+1): NEX

T: PRINT: PRINT "{6 SPACES]@": PRINT
:rem 125

360 PRINT: PRINT " PRINT-OUT (y/n)?"

:rem 73

370 A$= "": GETA$: IFA$= "" THEN 370

:rem 119

380 IFA?= "Y" THEN 500 :rem 45

400 FORI=1 TO 21: PRINT CHR${157); : NEXT

: PRINT "ARE YOU DONE {Y/N)?" :rem 14

410 AS= "": GETA$: IFA$="" THEN 410

:rem 109

420 IF A$="N" THEN 440 :rem 32

430 END :rem 110

440 FORI=1 TO 12: PRINT CHR$(157); : NEXT

I: PRINT CHR$(145) :rem 162

450 PRINT "NEW CHARACTER (Y/N)?";:rem 130

460 A$= GETAS: IF A$= THEN 460

:rem 119
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113813 :rem 3 
113913 DATA 8,1722,5,15H,1,1562 , 4,11H,-40 , 1 

559,4,11E,-1,1519,4,10E,-4e :rem 75 
111313 DATA 1441,4,8G,-39 :rem 118 
11113 DATA 1446,4,8L,1,152B ,4, leN,41,1568, 

4,11N,40,1565,4,11K, -1, 1725,4,15K,4e 
:rem 53 

11213 DATA 173e,5,15P,1,1722,5,15H,-1,e,e, 
13 , 13 :rem lIB 

11313 :rem 255 
11413 DATA C,1364,2,6J,39,1359,2,6E,-1,139 

8,2,7D,39,159B,2,12D,4e,168e,2,14F,4 
1 :rem III 

lIse DATA 1681,2,14G,1,1641,2,13G,-4e,16e 
e,2,12F ,-41,156e,2,11F,-4e,1564,2,11 
J,l ;rem 136 

1160 DATA 16B7,2,14M,41,168B,2,14N,I,16e8 
,2,12N,-4e,1567,2,llM,-41,14e7,2,7M, 
-413 :rem 2136 

11713 DATA 1329,2,50,-39,1331,13,50,1,1291, 
e,40,-4e,12ge,e,4P,-1,12eB,2,2N,-41 

:rem 244 
11813 DATA 13,13,13,13 :rem 413 
11913 : :rem 5 
121313 DATA D,116e,2,IF,-41,1157,2,lC,-1,12 

35,2,3A,39,1475 , 2,9A,4e,18e3,2,17I,4 
1 : rem 56 

12113 DATA 1491,2,9Q,-39,1251,2,3Q,-48,116 
9,2,10,-41,1166,2,lL,-1,1283,2,4I,39 

:rem 47 
12Ul DATA 13,13,13,13 ;rem 35 
12 313 
12413 DATA Z,195,16,3, 31,21,1, 313 , 25,2, 1 

35,33,2 :re m 169 
12513 DATA 313,25,2 , 31,21,2 , 195,16,2, 31, 

21,2, 313,25,3, 31,21,1 :rem 233 
12613 DATA 195,16,2 :rem 115 
12713 DATA 143,12,2, 195,16,1 :rem 36 
12Be DATA 13 , 0,3, 195,16,1, -l,e,e:rem 2135 

VIC Super 
Expander Graphics 
(Article 0 11 page 80.) 

BEFORE TYPING ... 
Before typing in programs, please refer to "How 
To Type COMPUTET's GazeHe Programs," "A 
Beginner'S Gu ide To Typing In Programs," and 
"The Automatic Proofreader" that appear before 
the Program li stings. 

413 B=25e:L=25e:PI- 3 .141 59265 
513 C=3*PI:INC=PI/5e 
613 DIM X(151),Y(151) 
713 GRAPHIC2:COLOR6,6,7,7 
1013 FOR Z=2T012 
lIe FOR A=e TO C STEP INC 
1213 R=B*COS(A*Z)+L 
1313 S=S+1 
1413 X(S)= . 8*R*COS(A)+512 
1513 Y(S)2R*SIN(A)+512 
1613 POINT2,X(S),Y(S) 
1713 NEXT 
2130 FOR K=5e TO 15STEP-5 
2113 FOR S=l TO lee STEP 5 
2213 DRAW2,X(S),Y(S)TO 'X(S+K) 

T 

:rem 2313 
:rem 89 

:rem 237 
:rem 174 

:rem 71 
:rem 35 
:re m 13 

:rem 211 
: rem 20 

:rem 139 
: rem 164 
:rem 215 

:rem 13 
:rem 224 

, Y(S+K ) :NEX 
: rem 114 

2313 FOR TM=1 TO 5ee:NEXT 
240 SCNCLR:NEXT K:S=e 
2513 NEXT Z:GOTO lee 

:rem 613 
;rem 25 
: rem 52 

VIC-20 Character 
Developer 
(Article on page 130.) 

10 POKE 52,24: POKE 56,24: PRINT CHR$(147 
) "ONE MOMENT PLEASE" : rem 84 

213 FORI=6144 TO 7679: POKE I, PEEK(I+2662 
4): NEXT :rem 99 

313 POKE 36869,254: PRINT CHR$(147); 
: rem 89 

413 PRINT: PRINT : FORI=l TO 8: PRINT " 
{2 SPACES} --------"; NEXT : rem 87 

lee PRINT CHR$(19); : PRINT: PRINT: FORI= 
1 TO 8 :rem B6 

lIe M=8: N=e :rem 73 
1213 INPUT A$ :rem 136 
1313 FORJ=e TO 7 : M=M-1 :rem 123 
1413 IF MID$(A$,J+1,1)="-" THEN 1613 

1513 N=N+2tM: N(I)=N 
1613 NEXTJ 
1713 M=4: MS=e 
IBe FORJ=e TO 3: M=M-l 
1913 IF MID$(A$ , J+l, 1)="-" 

: rem 123 
:rem 36 
: rem 32 

:rem 157 
:rem 124 

THEN 2113 
:rem 124 

21313 MS=MS+2tM : rem 23 
2113 NEXTJ :rem 2B 
2213 IF MS<le THEN X$=STR$(MS) : MS$(I)=MID 

$(X$,2,1): GOTO 2413 :rem 186 
2313 MS$(I)=CHR$(MS+55) :rem 183 
2413 M=4: Ls=13 :rem 154 
2513 FORJ=4 TO 7: M:aM- l : rem 1313 
2613 IF MID$(A$,J+l,l)="-" THEN 2813 

: rem 129 
2713 LS=LS+2tM : rem 2B 
2Be NEXTJ :rem 35 
2913 IF LS<le THEN X$=STR$(LS) : LS$(I)=MID 

$(X$,2,l): GOTO 3113 :rem 1BB 
31313 LS$(I)=CHR$(LS+55) :rem 179 
3113 NEXTI :rem 28 
3213 PRINT CHR$(19);: PRINT DEC 

(3 SPACES) HEX" : PRINT : rem 21313 
3313 FORI=1 TO 8: X$ : STR$(N(I»): X=LEN(X 

$) :rem 211 
3413 PRINT, N(I);: PRINT SPC(6-X) MS$(I) 

(SPACE}LS$(I): NEXT :rem 96 
3513 FORI:e TO 7 : POKE 6144+1, N(I+l): NEX 

T: PRINT: PRINT "{6 SPACES}@": PRINT 
: rem 125 

3613 PRINT: PRINT" PRINT-OUT (YiN)?" 
:rem 73 

3713 A$: .... : GETA$: IFA$= .... THEN 3713 
:rem 119 

3813 IFA$= "Y" THEN see : rem 45 
41313 FORI=1 TO 21: PRINT CHR$(157); : NEXT 

: PRINT "ARE YOU DONE (Y!N)?" :rem 14 
4113 A$= "": GETA$: IFA$= .... THEN 4113 

: rem 1139 
4213 IF A$="N" THEN 4413 : rem 32 
4313 END : rem 1113 
4413 FORI=1 TO 12: PRINT CHR$(157); : NEXT 

I: PRINT CHR$(145) :rem 162 
4513 PRINT "NEW CHARACTER (Y! N)?";:rem 1313 
4613 A$= .. " GETA$ : IF A$= .... THEN 4613 

: rem 119 
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470

480

490

500

510

520

530

540

550

560

IF A?="Y" THEN RUN 30 s rem 240

PRINT CHR?(19): FORI = 1 TO 9: PRINT "
[SPACE]" , "tl0 SPACES}": HEXT

:rem 141

FORI=1 TO 12; PRINT"(20 SPACES]": NEX

T: RUN 100 :rem 133

OPEN1.4: CMD1 :rem 151

SC=PEEK(648)*256: FOR P=SC TO SC+330

:rem 134

CH=PEEK(P): C?="": IF (P-SO/22 = INT

((P-SC)/22) THEN PRINT CHR$(13);

:rem 36

IF CH<32 THEN CH=CH+64: GOTO 550

:rem 119

:rem 187

NEXT: PRINT;

:rem 231

:rem 104

230

240

250

260

270

280

290

300

310

320

SYS49152:POKEV+24,19 :rem 127

POKE 53281,1;PRINT"(CLR)":POKE 53281,
0:GOSUB1060 :rem 12

CY=0:CX=0

POKEFNA(0),PEEK(FNA{0))OR128

POKE198.0

GETCH$:IFCH$=""THEN280

IF CH>95 THEN CH=32

C$=CHR$(CH): PRINT C?;

PRINT: PRINT#1: CLOSE1,4

GOTO 400

How To Make Custom
Characters On The 64
(Article on page 120.)

BEFORE TYPING...

Before typing in programs, please refer to "How

To Type COMPUTEI's Gazette Programs," "A

Beginner's Guide To Typing In Programs," and

"The Automatic Proofreader" that appear before
the Program Listings.

Program 1:
Character Set Transfer To RAM

10 POKE 56334,0:REM TURN OFF INTERRUPTS

:rem 83

20 POKE 1,51:REM TURN OFF VIDEO CHIP TO E

XPOSE CHARACTER GENERATOR :rem 220

30 FOR ADDRESS=2048 TO 6143 :rem 204

40 POKE ADDRESS,PEEK(ADDRESS+51200):REM C

OPY CHARACTERS TO RAM :rem 32

50 NEXT ADDRESS :rem 170

60 POKE 1,55:REM TURN ON VIDEO CHIP

:rem 251

70 POKE 56334,129:REM TURK ON INTERRUPTS

:rem 135

80 END :rem 63

Program 2: chred 64
100 REM "CHRED 64" :rem 137

120 POKE53280,ll:POKE53281,0:PRINT"i53"

:rem 189

130 V=53248:SC=1024:CB=2048:CC=SC+40«21+9

:rem 222

140 SZ=7:FP=0:FO=0:TP=0:TY=0:SL=0:R$="0":

C$="0" :rem 199

150 co$="* {right}[left]IdownHupHhome]

{CLR]tFl}[F3}{F5]fF7}SLRQ" :rem 85
160 DN$="{HOME}[17 DOWN]" :rem 2

170 BL$="{18 SPACES}" :rem 203

180 NU$="0123456789ABCDEF" :rem 131

190 DEFFNA(F)=SC+62+40*CY+CX :rem 86

200 DEFFNB(F)=CB+((FO+TP)*8)+TY :rem 251

210 PRINT"ECLR}[5 DOWN}19 SPACES}[YELjCHA
RACTER SET LOADING" :rem 97

220 GOSUB1500 :rem 218

225 POKE 49276,8:REM ENTER THIS LINE FOR

ISPACEjDISK ONLY — OMIT FOR CASSETTE
:rem 94
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330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

FORCH=1TOLEN(COS)!IFMID?(CO?,CH,1)=CH

$THEN310 :rem 149

NEXTCH:GOTO270 ;rem 105

POKEFNA(0),PEEK(FNA(0))ANDNOT128

rem 112

ONCHGOTO330,370,410,430,450,470,490,5

00,590,770,800,1040,910,900,840,1020

rem 119

POKEFNA10),42

rem 226

:rem 81

rem 198

rem 235

GOSUB550

POKEFNB(0),PEEK{FNB(0))OR2T(ABS(TX-7)

rem 208

GOTO260 :rem 106

POKEFNA{0),32

GOSUB550

POKEFNB(0),PEEKlFNB(0))ANDNOT2T(ABS(T

X-7))

GOTO260

CX=CX+1:

GOTO260

CX=CX-1 [

GOTO260

CY=CY+1 I

GOTO260

CY=CY-1:

GOTO260

GOTO250

IFCX>SZTHENCX=0

IFCX<0THENCX=SZ

IFCY>SZTHENCY=0

IFCY<0THENCY=SZ

rem 17 3

rem 177

rem 176

rem 181

rem 247

rem 101

rem 234

rem 103

rem 236

rem 105

rem 242

rem 107

rem 244

rem 109

rem 109

FORCY=0TOSS:FORCX=0TOS Z:POKEFNA(0),3 2

rem 158

GOSUB550 :rem 176

POKEFNB(0),0 :rem 121

NEXTCX.CY :rem 58

GOTO250 :rem 105

TP=FP:TX=CX:TY=CY:IFTX>7ANDTY<8THENTP

=TP+l:TX=TX-8 :rem 177

IFTX<8ANDTY>7THENTP=TP+2:TY=TY-8

rem 134

IFTY>7ANDTX> 7THENTP=TP+3:TY=TY-8:TX=T

X-8 :rem 189

RETURN :rem 125

printdn$"(rvs}(yelJrow, column?[off]

E53 "; :rem 107
POKE198.0 :rem 195

GETR$:IFR?=""THEN610 :rem 115

IFVAL(R$)<>0ANDVAL(R$)<4ORR?="0"THENR

=VAL(R$):GOTO640 :rem 165

GOTO600 :rem 104

PRINTR$","; :rem 72

POKE198.0 :rem 200

GETC$:IFC$=""THEN660 :rem 95

IFCS=CHR?(20)THENPRINT"{2 LEFT}

[2 SPACES}";;GOTO590 :rem 10

IFASC(C$)> 64THENC=ASC(C$)-55:IFC>15TH

EN600 :rem 174

IFVAL(C5)<>0ORC$="0"THENC=VAL(C$)

:rem 118

IFO15THEN650 : rem 215

PRINTC? :rem 140

FP=R*16+C :rem 189

IFSZ=15ANDFP>60THENFP=60:C$="C":C=12

:rem 112

GOSUB1290 :rem 231

PRINTDN$;BL5 :rem 204

GOTO250 :rem 109

470 
480 

IF A$="y" THEN RUN 30 : rem 240 230 
PRINT CRRS (19): FORI=l TO 9: PRINT II 240 
(SPACE)" , " {HI SPACES} " : NEXT 

SYS49152:POKEV+24,19 :rem 127 
POKE 53281,1 : PRINT"[CLR}" : POKE 53281 , 
I2I:GOSUB1e6e : rem 12 

490 
: rem 141 

FORI"'l TO 12: PRINT"{20 SPACES]": NEX 
T : RUN 100 : rem 133 

see OPENl,4: CHDl :rem 151 
510 SC=PEEK(648)*256 : FOR P=SC TO SC+330 

:rem 134 
520 CH=PEEK(P): C$='''' : IF (P- SCl/22 = tNT 

«P- SC)/22) THEN PRINT CHRS(l3); 
:rem 36 

530 IF CH<32 THEN CH=CH+64: GOTO 550 

540 
550 

560 

: rem 119 
IF CH>95 THEN CH=J2 :rem 197 
C$=CHR$ (eH): PRINT C$ ; : NEXT: PRINT : 

PRINT : PRINTt!: CLOSEl,4 :rem 231 
GOTO 40" :rem 104 

How To Make Custom 
Characters On The 64 
(Article 0 1/ lJage 120.) 

BEFORE TYPING . .. 
Before typing in programs, p lease refer to "How 
To Type COM PUTE!'s Gazette Programs," "A 
Beginner's Guide To Typing In Programs," a nd 
"The Automatic Proofreader" that appear before 
the Prog ram lis tings. 

Program I: 
Character Set Transfer To RAM 
10 POKE 56334,0:REM TURN OFF INTERRUPTS 

:rem 83 
2121 POKE 1,51:REM TURN OFF VI DEO CHIP TO E 

XPOSE CHARACTER GENERATOR :rem 22121 
3121 FOR ADDRESS=2e48 TO 6143 :rem 21214 
4121 POKE ADDRESS,PEEK(ADDRESS+512ee):REM C 

OPY CHARACTERS TO RAM :rem 32 
5121 NEXT ADDRESS :rem 170 
60 POKE 1,55 : REM TURN ON VIDEO CHIP 

:rem 251 
70 POKE 56334,129 :REM TURN ON INTERRUPTS 

:rem 135 
80 END :rem 63 

Program 2: Chred 64 
H ie REM "CHRED 64 " :rem 137 
12121 POKE53280 , 11:POKE53281,I2I:PRINT"853" 

:rem 189 
13121 V=53248:SCalI2124:CB-212148:CC=SC+40*21+9 

140 

150 

160 
170 
180 
190 
200 
21. 

220 
225 

:rem 222 
SZ=7:FP"I2I : FO=I2I:TP"I2I:TY"0:SL::I2I:R~"'''I2I '' : 
C~= " 0" :rem 199 
CO~= " * {RIGHT) (LEFT) {OOWN} {UP} {HOME} 
{CLR}{F1){F3){F5){F7}SLRQ" :rem 85 
DN$="{HOME}{17 DOWN}" :re m 2 
BL$ ;o " {18 SPACES}" :rem 21213 
NU$ .. "e123456789ABCDEF" :rem 131 
DEFFNA(F)"'SC+62+4121*CY+CX :rem 86 
DEFFNB(F)=CB+«FO+TP)*8)+TY : rem 251 
PRINT " [CLR) {5 DOWN} [9 SPACES} [YEL}CHA 
RACTER SET LOADING" : rem 97 
GOSUB15121121 :rem 218 
POKE 49276,8:REM ENTER THIS LINE FOR 
(SPACE}DISK ONLY - - OMIT FOR CASSETTE 

:rem 94 
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250 
260 
270 
280 
290 

3.0 
310 

320 

330 
340 
35. 

36. 
37. 
38. 
39. 

4 •• 
410 
42. 
43. 
44. 
450 
46. 
47. 
48. 
49. 
50. 

51. 
52. 
53. 
54. 
550 

CY-0:CX=0 : rem 226 
POKEFNA(e) , PEEK(FNA(e»OR128 : rem 81 
POKE198,e :rem 198 
GETCH$ : IFCH$=" "THEN28e : rem 2 35 
FORCH=lTOLEN(CO$) : IFMID$(CO$,CH,l)"CH 
$THEN310 :rem 149 
NEXTCH:GOT0270 :rem 11215 
POKEFNA(I2I) , PEEK(FNA(I2I»ANDNOT128 

: rem 112 
ONCHGOT033e,37e,41e,430,45e,470,4ge,5 
121121,59121,77121,81210,11214121 , 910,91210,84121,11212121 

: rem 119 
POKEFNA(0),42 :rem 173 
GOSUB55e : rem 177 
POKEFNB(e),PEEK(FNB(e»OR2t(ABS(TX-7) 
) : rem 21218 
GOT0260 :rem 11216 
POKEFNA(0),32 : rem 176 
GOSUB55e ;rem 181 
POKEFNB(0),PEEK(FNB(e»ANDNoT2t(ABS(T 
X-7» :rem 247 
GOT026e : rem leI 
CX=CX+l:IFCX>SZTHENcx=e :rem 234 
GOT0260 : rem 11213 
CX=CX-1 : IFCX<0THENCX=SZ :rem 236 
GOT0260 :rem 11215 
CY-CY+1;IFCY>SZTHENCy=e : rem 242 
GOT0260 :rem 11217 
CY"'CY-1 : IFCy<eTHENCY=SZ : rem 244 
GOT0260 : rem 11219 
GOT025e :rem 11219 
FORCy=eTOSZ:FORcx=eTOSZ : POKEFNA(e) ,32 

:rem 158 
GOSUB550 : rem 176 
POKEFNB(0),e :rem 121 
NEXTCX,CY :rem 58 
GOT0250 : rem 11215 
Tp:FP : TX=CX:TY=CY:IFTX>7ANDTY<8THENTP 
=TP+l:TX=TX- 8 :rem 177 

560 IFTX<8ANDTY>7THENTP=TP+2 : TY=TY-8 
: rem 134 

570 IFTY >7ANDTX>7THENTP=TP+3 : TY=TY-8 : TX=T 
X- 8 : rem 189 

58121 RETURN ; rem 125 
59121 PRINTDN$" {RVS J [YEL J ROW, COLUMN7 [OFF J 

E53 "; :rem 11217 
6121121 POKE198,0 :rem 195 
61121 GETR$ : IFR$=""THEN61e : rem 115 
62121 IFVAL( R$) <> 0ANDVAL (R$) <40RR$= "121 "THENR 

=VAL(R$):GOT0640 :rem 165 
630 GOT060e :rem 11214 
64121 PRINTR$","; : rem 72 
650 POKE198.0 :rem 2121121 
660 GETC$: IFC$=" "THEN660 : r e m 95 
670 IFC$=CHR$(2e)THENPRINT"{2 LEFT} 

(2 SPACES} ";: GOT0590 : rem Ie 
68121 IFASC(C$»64THENC=ASC(C$) - 55:IFC>15TH 

ENG0e :rem 174 
690 IFVAL( C$) <>eORC$",,"0"THENC:coVAL(C$) 

700 
710 
720 
730 

74. 
750 
76. 

: rem 118 
IFC>15THEN65e : rem 215 
PRINTC$ :rem 14121 
FP=R*lG+C : rem 189 
IFSZ-15ANDFP>6eTHENFP=60:C$="C":C=12 

GOSUB12ge 
PRINTDN$;BL$ 
GOT0250 

:rem 112 
:rem 231 
:rem 204 
:rem 11219 



770 IFFO<191THENFO=FO+64;GOTO790

780 FO=0

790 FP=0:R$="0":C?="0":GOSUBl240:GOTO250

800 IFSZ=15THENSZ=7jGOTO830

810 IFFP>60THENFP=60:C$="C":C=12

820 SZ=15

830 POKE 53281,1:PRINT"{CLR}":POKE 53281,

0:CX=0:CY=0:GOSUBl060:GOTO2 5 0

840 PRINTDN?; "[RVsHyELJaRE YOU SURE? ";

:rem 156

850 POKE198,0

860 GETCH$:IFCH$="N"THENPRINTDN$;

E53";BL$:GOTO250

870 IFCH$<>"Y"THEN860

880 PRINT"YESlOFF}g53"
890 SYS49152:GOSUB1310:PRINTDN?;BL$:GOTO2

50 :rem 152

900 SL=1 :rem 166

910 PRINTDN$;:INPUT"[RVS][YELjFILE NAME";

rem 215

rem 161

rem 225

rem 213

:rem 76

rem 234

rem 160

rem 202

[OFF}

:rem 134

rem 193

rem 240

NA$

920 POKE253,LEN(NA$)

930 IFLEN(NAS)=0THEN970

940 FORL=1TOLEN(NA$)

950 POKE49359+L,ASC(MID?(NA$,L,

:rem 5

rem 115

:rem 74

rem 196

rem 125

rem 222

rem 173

rem 167

rem 170

rem 193

POKE

960 NEXT

970 SYS49269

980 PRINTDN$;BL?;DN$;"[6 UP)"

990 IFSL=0THENSYS49292:GOTO1010

1000 SYS49310

1010 POKE 53281,1:PRINT"{CL,R)E53
(SPACE}53281,0:GOSUB1060;SL=0:GOTO25

0 trem 32

1020 POKEV+24,21 ;rem 104

1030 PRINT"JCLR}(3 DOWN}":END :rem 108

1040 IFPEEK(V+24)=19 THEN POKEV+24,21:GOT

0260 :rem 55

1050 POKEV+24,19:GOTO260 :rem 125

1060 PRINT"[HOME]{RVS]fYEL}CHARACTER EDIT

ORtOFF}" :rem 65

J070 PRINT"[DOWN]{RVS]{YELjFl[OFF]E53 E
DIT NEW CHAR." :rem 87

1080 PRINT"[RVS} [YEL}F3IoFF3|J53 NEXT CH

AR. BLOCK" :rem 227

1090 PRINT"[RVS]{YEL]F5(OFFj&53 BLOCK S

IZE" :rem 150

1100 PRINT"(RVS){YEL}F7{OFF}g53 FLIP CH

ARACTER SET" :rem 142

1110 PRINT"{RVS]{YEL} R{OFF}£53 RESTORE

FONT" :rem 27

1120 print"(rvs}{yel} s£off}£S^ save ch

AR. SET" :rem 41

1130 PRINT"[RVS){YEL) L{0FF}£5§ LOAD CH
AR. SET" :rem 20

1140 PRINT"(RVS3IyEL} Q{OFF}£53 QUIT"
: rem 5

1150 PRINT"lHOME}[19 DOWN}{RVS}"TAB(21);"

";NU$;" {OFF}" :rem 29

1160 FORL=1TO4:PRINTTAB(21) " [RVS] "MID$ {NTJ

S,L,1);SPC(16);" ":KEXT :reml64

1170 PRINTTAB(21)"{RVS){18 SPACES}[OFF}

[2 UP}" :rem 235
1180 PRINT"[H0ME}"TAB{21); :rem 116

1190 PRINT"[RVS} ";MID$(NU?,1,SZ+1);jPRIN

T" [OFF]" :rem 105
1200 FORL=1TOSZ+1 :rem 16

1210 PRINTTAB(21)"(RVS}"MID$(NU$,L,1);SPC
(SZ+1) f" [OFF}" ;rem 169

1220 NEXTL :rem 80

1230 PRINTTAB(21)"[RVS}";:FORL=0TOSZ+2:PR

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

1610

1620

1630

1640

1650

1660

1670

INT" ";:NEXT:PRINT"[OFF]" :rem 82

CH=FO :rem 36

FORY=1TO4 :rem 77

FORX=1TO16 :rem 128

POKESC+781+X+Y*40,CH:CH=CH+l:rem 143

NEXTX,Y :rem 231

PRINT" [HOME] [19 D0WN}[5 SPACESHRVS}

EDITING ";RS","C$"[OFF}":POKECC,FP+F

O :rem 216

IFSZ=15THENP0KECC+1,FP+FO+1:POKECC+4

0,FP+FO+2:POKECC+41,FP+FO+3 :rem 125

X=0:Y=0:CX=0:CY=0

GOSUB1390

IFSZO15THEN1380

X=8:Y=0:FP=FP+1:GOSUB1390

X=0:Y=8:FP=FP+1:GOSUBl390

X=8:Y=8:FP=FP+1:GOSUBl390

FP=FP-3

RETURN

15

:rem 19

rem 222

j rem 27

jrem 28

:rem 37

rem 148

rem 172

TP=FP:TX=CX:TY=CY:IFTX> 7ANDTY < 8THENT

P=TP+l:TX=TX-8 :rem 228

IFTX<8ANDTY>7THENTP=TP+2:TY=TY-8

:rem 176

IFTY>7ANDTX>7THENTP=TP+3:TY=TY-8:TX=

TX-8 :rem 231

TE=8*{F0+TP)+CB:REM CHAR. POINTER

:rem 239

POKE251,TE-INT(TE/256}*256 :rem 233

POKE252,INT(TE/256) :rem 94

TE=FNA(0)+X+40*Y:REM SCREEN LOC.

:rem 117

POKE253,TE-INT(TE/256)*256 :rem 238

P0KE254,INT(TE/256) :rem 99

SYS49209 :rem 212

RETURN :rem 174

FORL=49152TO49319 jrem 232

READD:POKEL,D:NEXT ;rem 197

RETURN ;rem 168

REM FONT COPIER ROUTINE :rem 204

DATA120,169,51,133,1,169,1,141,13,22

0,169,0,133,251,133,253,169,208,133

:rem 189

DATA252,169,8,133,254,160,0,177, 251,

145,253,230,251,230,253,208,246,230

:rem 205

DATA252,230,254,165,252,201,225, 208,

236,169,129,141,13,220,169,55,133,1

:rem 205

DATA88,96 :rem 242

REM CHAR EXPAND AND DISPLAY srem 121

DATA160,0,162,0,169,128,133,250,177,

251,37,250,208,4,169,32,208,2,169,42

:rem 3

DATA145,253,24,102,250,240,8,230,253

,208,2,230,254,208,229,230,251,208,2

:rem 230

DATA230,252,165,253,24,105,33,133,25

3,165,254,105,0,133,254,232,224,8,20

8 :rem 33

DATA201.96 :rem 17

REM SAVE AND LOAD ROUTINES :rem 73

DATA169,128,133,157,169,1,162,1,160,

1,32,186,255,165,253,162,208,160,192

:rem 11

DATA32,189,255,96,169,0,133,251,169,

8,133,252,169,251,162,16,160,25

:rem 33

DATA32,216,255,96 :rem 116

DATA169.0,162,0,160,8,32,213,255,96

:rem 226
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770 IFFO<191THENFO=FO+64;GOT0790 :rem 215 
7813 FO=0 : rem 161 
790 FP=e:R$="e":C$="0":GOSUB124e:GOT025e 

:rem 225 
81313 IFSZ~15THENSZa7:GOT083e :rem 213 
8113 IFFP>6eTHENFP:06e:C$'''''C'';C- 12 :rem 76 
8213 SZ- 15 : rem 234 
8313 POKE 53281,1:PRINT I {CLR}" ;POKE 53281 , 

0:Cx=e;Cy=e:GOSUB106e : GOT0250:rem 1613 
8413 PRINTDN$; "{RVS} {YEL}ARE YOU SURE? "; 

:rem 156 
850 POKE198,0 :rem 2132 
860 GETCH$:IFCH$="N"THENPRINTDN$ ; "{OFF} 

858";BL$ : GOT0250 :rem 134 
8713 IFCH$ < > "y"THEN86e : rem 193 
880 PRINT"YES{OFF1858" :rem 140 
890 SYS49152:GOSUB131e:PRINTDN$;BL$:GOT02 

50 : rem 152 
9130 SL=l : rem 166 
910 PRINTDN$; :INPUT"{RVS}{YEL}FILE NAME"; 

NA$ : rem 5 
920 POKE253,LEN(NA$) :rem 115 
930 IFLEN(NA$)c0THEN97e : rem 74 
9413 FORL=lTOLEN(NA$) :rem 196 
959 POKE49359+L,ASC(MID${NA$,L,1)1rem 125 

960 NEXT :rem 222 
970 SYS49269 :rem 173 
980 PRINTON$;BL$;DN$;"{6 UP}" :rem 167 
990 IFSL=0THENSYS49292:GOT01e10 :rem 170 
11300 SYS4931e :rem 193 
10113 POKE 53281,I:PRINT"{CLR}858":POKE 

{SPACE}53281 , 9 :GOSUB1060:SL=e :GOT025 
13 : rem 32 

1020 POKEV+24,21 : rem 134 
11330 PRINT" (CLR)(3 DOWN}" : END :rem 108 
11340 IFPEEK{V+24)=19 THEN POKEV+24,21:GOT 

0260 :rem 55 
11359 POKEV+24,19:GOT0269 :rem 125 
11369 PRINT " {HOME}(RVS 1 {YEL}CHARACTER EDIT 

OR{OFF}" : rem 65 
11379 PRINT,"(OOWN} {RVS} {YEL}F1{OFF}858 E 

OIT NEW CHAR." : rem 87 
11380 PRINT " {RVS}(YELlF3{OFF185~ NEXT CH 

AR . BLOCK" :rem 227 
1990 PRINT"{RVS}{YEL}F5{OFF!858 BLOCK S 

IZE " : rem 153 
111313 PRINT"{Rvsl{YELlF7{ OFFH5~ FLIP CH 

ARACTER SET" 
1119 PRINT"{RVsl {YEL} 

FONT" 
1129 PRINT"{RVS}{YEL} 

AR. SET" 
1139 PRINT"(RVS}{YEL} 

AR . SET" 
1149 PRINT" (RVS) {YELl 

: rem 142 
R {OFF}85~ RESTORE 

:rem 27 
S{OFF}85~ SAVE CH 

:rem 41 
L{ oFF185~ LOAD CH 

:rem 213 
Q{OFF}g58 QUIT" 

:rem 5 
1159 PRINT II {HOME} (19 DOWN}{RVS}"TAB(21);" 

";NU$;" {OFF} " :rem 29 
1163 FORL:::IT04:PRINTTAB(21)"{RVS} "MID${NU 

$,L ,1);SPC(16);" ":NEXT :rem 164 
1179 PRINTTAB(21)"{RVS){18 SPACES} {OFF} 

{2 UP} " :rem 235 
1180 PRINT"(HOME}"TAB{21); : rem 116 
1190 PRINT"{Rvsl ";MID$(NUS ,l,SZ+l);:PRIN 

Til (OFF)" : rem 195 
1200 FORL=lTOSZ+1 :rem 16 
12113 PRINTTAB (21) II (RVS) "MIDS (NU$, L,l) ; SPC 

(Sz+l) ;n {OFF}" :rem 169 
1229 NEXTL : rem 89 
1230 PRINTTAS(21)"{RVS)";:FORL=0TOSZ+2:PR 

1249 
1259 
1269 
1270 
1289 
1299 

13139 

13113 
1320 
1339 
1340 
13513 
1369 
1379 
1383 
1390 

1409 

1410 

1420 

1430 
1440 
1450 

14613 
14713 
1489 
14913 
1500 
1519 
15213 
1530 
15413 

1559 

1560 

1570 
1589 
1599 

1609 

1619 

1629 
1639 
1640 

1650 

1660 
16713 

INT" ";:NEXT:PRINT"{OFF)" :rem 82 
CHaFO : rem 36 
FORY=lT04 : rem 77 
FORX:.ITOI6 : rem 128 
POKESC+781+X+Y*40,CH:CH=CH+l:rem 143 
NEXTX,Y :rem 231 
PRINT" {HOME] {19 DOWN} {5 SPACEslIRvs} 
EDITING "; R$ II , "cS II {OFF} " : POKECC , FP+F 
o :rem 216 
IjSZ=15THENPOKECC+l,FP+FO+l : POKECC+4 
e,FP+FO+2:POKECC+41,FP+FO+3 : rem 125 
X=e:Y=0 : CX=0 : CY=9 : rem 15 
GOSUB1390 : rem 19 
IFSZ<>15THEN138e :rem 222 
X=8:Yme:FP=FP+l:GOSUB1399 :rem 27 
x=e:Y-8 :FP=FP+ l:GOSUB1399 :rem 28 
X=8:Y=8:FP=FP+l:GOSUBI3ge : rem 37 
FP=FP-3 :rem 148 
RETURN : rem 172 
TP=FP:TX=CX : TY=CY : IFTX>7ANDTY<8THENT 
P=TP+l:TX"TX-8 :rem 228 
IFTX<8ANDTY>7THENTP=TP+2 : TY=TY-8 

;rem 176 
IFTY>7ANDTX>7THENTP=TP+3:TY=TY-8:TX= 
TX- 8 :rem 231 
TE:::8*(FO+TP)+CB:REM CHAR . POINTER 

POKE251,TE-INT(TE!256)*256 
POKE252,INT(TE!256) 
TE=FNA(0)+X+4e*Y:REM SCREEN 

:rem 239 
:rem 233 

: rem 94 
LOC. 
: rem 117 

POKE253,TE- INT{TE!256)*256 :rem 238 
POKE254 , INT(TE!256) :rem 99 
SYS49209 : rem 212 
RETURN :rem 174 
FORLm 49152T049319 :rem 232 
READD : POKEL,D : NEXT :rem 197 
RETURN :rem 168 
REM FONT COPIER ROUTINE :rem 204 
DATAI2e,169,51,133,1,169,l,141,13,22 
0,169,13,133,251,133,253,169,298,133 

:rem 189 
DATA252,169 , 8 ,133,254,160,0,177 ,251, 
145,253,230,251,230,253,208,246,2313 

:rem 2135 

DATA252, 230,254,165,252,201 , 225 ·, 208, 
236,169,129,141 ,1 3,2213,169,55,133,1 

:rem 205 
OATA8a , 96 :rem 242 
REM CHAR EXPAND AND DISPLAY :rem 121 
DATA16e,0,162,3,169,128,133 , 25e,177 , 
251,37,250,298,4,169,32,298,2,169,42 

:rem 3 
DATA145,253,24 , le2,250,240,8,230,253 
,2138 ,2,230,254,208,229,230,251,208,2 

:rem 239 
DATA23e,252,165,253,24,195,33,133,25 
3,165,254,195,0,133,254,232,224,8,213 
8 :rem 33 
DATA291,96 : rem 17 
REM SAVE AND LOAD ROUTINES :rem 73 
DATA169,128,133,157,169,I,162,l,16e, 
1,32,186,255,165 , 253,162,208,160,192 

:rem 11 
DATA32,189,255,96 ,169,0,133,251,169, 
8,133,252,169,251,162,16,1613,25 

: rem 33 
DATA32,216,255 , 96 : rem 116 
DATA169,0, 162,e,160,8,32,213,255,96 

: rem 226 
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Binary Castle
(Article on page 38.)

BEFORE TYPING...

Before typing in programs, please refer to "How
To Type COMPUTED Gazette Programs," "A

Beginner's Guide To Typing In Programs," and
"The Automatic Proofreade?' that appear before
the Program Listings.

Program 1: vie version

10 DIMBI$(15)sD=2l!D$="{20 DOWN} " .-PRINTCH

R$(147)CHR${152) ;rem 213
20 DATA"tj2 @j@","LLLE+3","LLE+j@",

30

148

:rem 239

35 POKE53281,1:POKE53280,1 :rem 191

40 FORI=0TO15:READBI${I):NEXT:POKE53281,1

:POKE53280,1 :rem 179

50 PRINT"[HOME]"LEFTS(D$,D):RAN=INT(15*RN
D(0)):PRIKTSPC(8);BIS{RAN):INPUT"
{HOME] WHAT NUMBER";K :rem 67

60 IFN<>RANTHENPRINTLEFT$(D$,D)"SORRY, ":P

RINT"WRONG NUMBER":FORT=1TO1000:NEXTT

:rem 86

70 IFN<>RANTHENPRINTD$:D=21:GOSUB200:PRIN
TCHR$(147):GOTO50 :rem 1S6

80 D=D-1;IFD<=1THENPRINT"[HOME] YOU DID I
T1H":GOSUB 200 :D=21 : PRINT CHR5(147)

:rem 66

90 PRINT"{HOME}(16 SPACES}":GOTO50:rem 37
100 END :rem 104

200 REM BELLS & WHISTLES :rem 129

205 FOR J=30 TO 60 STEP 10 :rem 14

210 POKE54296,15:POKE54277,5:POKE54278,5:

FORI=0TO15:POKE53280,I:POKE53281,15-I

:rem 57

220 POKE 54272,0:POKE54273,J+I:POKE54276,

16+GT:GT=1-GT:NEXT:NEXT :rem 66

230 POKE53281,1:POKE53 280,1:POKE54276,16:

POKE54296,0:RETURN :rem 217

Program 2:64 version

10 DIMBI$(15):D=21:D$="{20 DOWN}":PRINTCH
R$(147) ;rem 235

20 DATA"L£2 @g@","LLLE+j","LLJ+33",

"LLi2 +3","LE + a@@ll, ?'

30

i

:rem 239

40 FORI =0TO15:READB1$U) : NEXT : rem 34

50 PRINT"(HOME}"LEFT?(D$,D):RAN=INT(15*RN

D(0)):PRINTSPC(8);BIS(RAN):INPUT"

(HOME] WHAT NUMBER";S :rem 67

60 IFN<>RANTHENPRINTLEFT$(D$,D)"SORRY,":P

RINT"WRONG NUMBER":FORT=1TO1000:NEXTT

:rem 86

70 IFN<>RANTHENPRINTD$:D=21:GOSUB200:PRIN

TCHR$(147):GOTO50 irem 186

80 D=D-1:IFD<=1THENPRINT"(HOME} YOU DID I
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:rem 148

Tl 1 T'jGOSUB 200:D=21:PRINTCHR${147)

:rem 66

90 PRINT"[HOME}(16 SPACES}"SGOTO50:rem 3 7
100 END ;rem 104

200 REM BELLS & WHISTLES :rem 129

210 FORI=8TO24:POKE36879,I:POKE36878,10:P

OKE36876,1+128jFORT=1TO200:NEXT:NEXT

:rem 242

220 POKE36878,0:RETURN :rera 73

Understanding

Sound On The 64
(Article on page 136.)

100 1=52992 :rem 34

110 READ A:IF A=256 THEN 190 ;rem 156

120 POKE I,A:I=I+1:GOTO 110 :rem 226

130 DATA 24,5,6,0,1,2,3 jrem 77

140 DATA 21,12,13,7,8,9,10 :rem 234

150 DATA 11,19,20,14,15,16,17 :rem 128

160 DATA 23,4,11,18,162,0,188 :rem 135

170 DATA 0,207,185,0,192,153,0 :rem 182

180 DATA 212,232,224,25,208,242,96,256

:rem 80

190 POKE53281,1:POKE53280,1 :rem 241

200 POKE650,128 :rem 35

210 F$="[19 SPACES}" :rem 126

220 S=4915 2:D=0:Q=542 72:P=53017:M?="VOICE
"iZ$="(4 SPACES}{4 LEFT)":KE=197

:retn 158

230 FORT=STOS+30:POKET,0:NEXT:SYSP

:rem 255

240 PRINT"[CLR}";:FI$=" NONE " :rem 211

250 FORA=1TO11:ON A GOSUB500,510,520,530,

540,550,560,5 70,590,600,610:NEXT

:rem 138

270 GETE$:U=PEEK(KE):IFU=64ANDPEEK(S+4)TH

ENPOKES+4,PEEK(S+4)AND254:SYSP

:rem 207

280 IFU=64ANDPEEK{S+7+4)THENPOKES-t-7+4,PEE

K{S+7-i-4)AND254fSYSP :rem 161

290 IFU=64ANDPEEK(S+l4+4)THENPOKES+14+4,P

EEK(S+14+4)AND254:SYSP :rem 44

300 IFU=62THENSYSP:GOTO1330 :rem 212

310 IFE$="1"ORE$="2"ORE$="3"THEND=(ASC(E?

)-49)*7:PRINT"(CLR}"rTAB(25);M$;E$:GO
TO250 :rem 8

320 IFD>7THENPOKES+24,(PEEK(S+24)AND127):

SYSP irem 236

330 IFU=4THENPOKES+4+D,33:SYSP :rem 133

340 IFU=5THENPOKES+4+D,17:SYSP :rem 137

350 IFU=6THENPOKES+4+D,129:SYSP :rem 191

360 IFU=3THENPOKES+4+D,65:SYSP :rem 140

370 IF U=39THENPOKES+24,(PEEK(S+24)AND255

):FI$=" NONE(6 SPACES]":POKES+23,0:SY

SP :rem 126

380 IF U=60 THENFORT=0TO14STEP7:POKES+4+T

,PEEK(S+4+T)ORl:NEXT:SYSP :rem 181

390 IFU=57THENPOKES+4+D,PEEK(S+4+D)OR3:SY

SP :rem 200

400 IFU=54THENPOKES+4+D,21:SYSP :rem 181

410 V=2T(D/7) :rem 179

420 IFU=42THENFIS=" LOWPASS ":POKES+23,V:

POKES+24,(PEEK{S+24)OR16):SYSP:rem 44

430 IFU=29THENFI$=" HIGHPASS ":POKES+23,V

:POKES+24,(PEEK(S+24)OR64):SYSP

:rem 99

440 IFU=28THENFI5=" BANDPASS ":POKES+23,V

:POKES+24,{PEEK(S+24}OR32):SYSP

:rem 83

Binary Castle 
(Article all page 38, ) 

BEFORE TYPING ... 
Before typing in p ro?,rams, p lease refer to " How 
To Type CQMPUTE.'s CazcHe Programs," "A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofread er" that appear before 
the Program li stings. 

Program I: VIC Version 

10 DIMBI$(lS):D=21:D$="{20 OOWN}" : PRINTCH 
R$( 147)CHR$(152 ) : rem 213 

20 DATA"LE2 @~@". "LLLE+~ " , "LLE+~@", 
"LLg2-+~ ". "I:E+3@@,j. "Lg+3U+~"~ 
"Lr2 +H! " , "1:&3 +1", "]'"+3 @@@ " , " 
8+HI@g+1" . "f+~Lg+~ @ " : rem 148 

30 DATA""g+Hlg2 +f", " &2 +~@@", " 
82 +3~g+1" . "D +!!" , " g'4+3" 

:rem 239 
35 POKE53281 , 1:POKE53280,1 : rem 19 1 
40 FORI=0T015 : READBI$(I) : NEXT:POKE53281 ,1 

:POKE53280 , 1 :rem 179 
50 PRINT " (HOME) " LEFTS (D$ , D) : RAN=INT (15 "' RN 

0(") ) : PRINTSPC( 8} ; Bl$ (RAN) : INPUT" 
{HOME} WHAT NUMBER " ;N :rem 67 

6121 IFN<>RANTHENPRINTLEFT$(D$,D)"SORRY, ": P 
RINT"WRONG NUMBER":FORT=lTOll2ll2ll2l : NEXTT 

:rem 86 
'121 IFN<>RANTHENPRINTD$:D=21 :GOSUB 2121121 : PRIN 

TCHR$(147) : GOT050 : rem 186 
80 D=D- l:IFD<=lTHENPRINT"{HOME} YOU DID I 

T II I":GOSUB 2e0:D=21:PRINT CHR$(1 47) 
: rem 66 

9121 PRINT"{HOME}{16 SPACES}":GOT05121 : rem 37 
1121121 END : rem 11214 
20121 REM BELLS & WHISTLES :rem 129 
21215 FOR J=312l TO 612l STEP 10 : rem 14 
210 POKE54296 , 15 : POKE54277,5:POKE54278 , 5 : 

FORI:0T015:POKE53280,I:POKE53281,15 - I 
:rem 57 

220 POKE 54272 , 0:POKE54273,J+I : POKE5 427 6 , 
16+GT : GT=1 - GT :NEXT:NEXT :rem 66 

23 0 POKE53281,l : POKE5328e,l :POKE54276 ,16: 
POKE54296,0 : RETURN :rem 217 

Program 2: 64 Version 
10 DIMBI$(15) :D=21 : D$="{2121 DOWN} ": PRINTCH 

R$(147) :rem 235 
20 DATA "LE2 @~@ ", "LLLE+~","LLE+~@ ", 

"LLE2- +~ " , "LE+f@@" , "LE +~il+~ "-;
"il2 +~@" , '''L~3 +1", "f+~@@@"," 
~+~@@E +l", "f+~LE+~@ " : r em 148 

3121 DATxrrE+~@E2 +~1r, "8'2" +~ @@ ", " 
E2 +~~E+l","~3 +~! " ,"~4+~ " 

:rem 239 
4121 FORI =0T015 : READBI$(I):NEXT :rem 34 
50 PRINT" {HOME) "LEFT$ (0$,0) : RAN- I NT (15"" RN 

D( 0) ) : PRINTSPC( 8 ) ; BI $ (RAN) :INPUT " 
{HOME ) WHAT NUMBER";N :rem 67 

612l IFN< > RANTHENPRINTLEFT$ (0$ , 0) " SORRY, " : P 
RINT"wRONG NUMBER" : FORT""lT01000:NEXTT 

:rem 86 
70 IFN<>RANTHENPRINTD$ : D=21 : GOSUB2121121 : PRIN 

TCHR$(147):GOT05121 :rem 186 
8121 0=0 - 1: IFD<=l THENPRINT" (HOME) YOU DID I 
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TIII":GOSUB 2121I21:D=21 : PRINTCHR$(147) 
: rem 66 

9 121 PRINT" {HOME){16 SPACES} ": GOT05121 :rem 37 
1 1210 END : rem 104 
21210 REM BELLS & WHISTLES : rem 1 29 
21121 FORIs8T024:POKE36879,I:POKE36878 , ll21 : P 

OKE36876,I+128:FORT~1T02121121 : NEXT:NEXT 

: rem 242 
2 2121 POKE36878 , I2I:RETURN 
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:rem 73 

1121121 1- 52992 :rem 34 
lIe READ A:IF A=256 THEN 190 : rem 156 
12121 POKE I , A: I "I +l:GOTO lIe : rem 226 
1312l DATA 24,5,6 , 121,1,2,3 :rem'7 
14121 DATA 21,12,13,7,8,9,1121 :rem 234 
15121 DATA 11,19 , 2121 , 14,15 , 16,17 : r e m 128 
160' DATA 23,4, 11 , 18, 162 ,121,188 :rem 135 
1 7121 DATA 121 , 21217 ,185 , 121,192,153,121 : rem 182 
18121 DATA 212 ,232 , 224,25,21218,242,96 , 256 

: rem 80 
190 POKE53281,l:POKE532812l , l : rem 241 
2121121 POKE65121, 128 : rem 35 
21121 F$="{19 SPACES}" :re m 12 6 
22121 S=49152:D=I2I:0=54272 : P=5312117 : M$="VOICE 

":Z$= "{ 4 S PACES}{4 LEFT}" : KE=197 
:rem 158 

230 FORT=STOS+3121:POKET,I2I:NEXT:SYSP 
: rem 2 55 

24121 PRINT"[CLR)";:FI$=" NONE" :rem 211 
25121 FORA=lTOll : 0N A GOSUS50121,51121, 52121 , 530 , 

54I21,550 , 56I21 , 570 , 59I2l ,61210,6 112l : NEXT 
: rem 138 

27121 GETE$ : U"'P EEK (KE) : IFU=6 4ANDPEEK (S+4) TH 
ENPOKES+4,PEEK(S+4)AND254 : SYSP 

: r em 207 
280 IFU=64ANDP EEK(S+7 +4)THENPOKES+7+4,PEE 

K{S+7+4)AND254 : SYSP : rem 161 
290 IFU=64ANDPEEK(S+14+4)THENPOKES+14+4,P 

EEK(S+14+4)AND254:SYSP : rem 44 
3012l IFU=62THENSYSP : GOT013 30 : rem 212 
310 IFE$="1"ORE$="2"ORE$="3"THENO=(ASC(E$ 

)-49) ""7 : PRINT" (CLR)" ; TAB( 25) ;M$ ; E$ ; GO 
T0250 : rem a 

320IFD>7THENPOKES+24,(PEEK(S+24)AND127): 
SYSP ; rem 236 

3312l IFU=4THENPOKES+4+D , 33 :SYSP :rem 133 
34121 IFU=5THENPOKES+4+D , 17 :SYSP : rem 137 
350 IFU=6THENPOKES+4+D,129:SYSP ;rem 191 
3612l IFU=3THENPOKES+4+D , 65 :SYSP : rem 14121 
370 IF U=39THENPOKES+2 4 , {PEEK(S+24)AND255 

):FI$"" NONE(6 SPACES)" : POKES+23,0:SY 
SP : rem 126 

380 IF U=60 THENFORT=I2IT014STEP7:POKES+4+T 
,PEEK(S+4+T)ORl : NEXT : SYSP : rem 181 

390 IFU=57THENPOKES+4+D,PEEK(S+4+D)OR3:SY 
SP : rem 2121" 

40121 IFU=5 4THENPOKES+4+D,21 :SYSP :rem 181 
41121 V=2t(D/ 7) :rem 179 
420 IFUa42THENFI$"''' LOWPASS " : POKES+23,v: 

POKES+24 , (PEEK{S+2 4 )OR16 ) : SYSP:rem 44 
43121 IFU=29THENFI$=" HIGHPASS ":POKES+23,V 

:POKES+24,(PEE K{S+24 )OR64) :SYSP 
:rem 99 

44121 IFU=28THENFI$=" BANDPASS ":POKES+23 ,V 
:POKE S+24 , (PEEK(S+24 ) OR32) : SYSP 

: rem 83 

•. 
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450 N?="ADSROYTVFPW":FORJ=1TO LEN(N?):G$=

MID$(N5,J):IF LEFT$(G$,1)=E$THEN480

:rem 206

460 NEXT :rem 217
470 GOTO270 :rem 109

480 ONLEN(GS)GOSUB610,600,590,570,560,550

,540,530,520,510,500 :rem 155

490 GOTO270 :rem 111

500 PRINT"£BLK}(HOME!{RVS)a{OFF]TTACK

[2 SPACESlRATE +-":GOSUB620:RETURN

srem 85

510 PRINT"{BLU][HOME){2 DOWNJ{RVSJd[OFFJe
CAYfa SPACESjRATE +-":GOSUB700:RETURN

:rem 180

520 PRINT"[RED}{HOME}t4 DOWN}(RVS}s{OFF}U
STAIN LEVEL +-":GOSUB770:RETURN

:rem 232

530 PRINT"[GRK][HOME}{6 DOWN}[RVS3RtOFF}E
LEASE RATE[2 SPACESJ+-":GOSUB840:RETU

RN :rem 153

540 PRINT"ElE{HOME}[8 DOWN}[RVS}O[OFF}V
ERALL VOLUME +-":GOSUB910:RETURN

:rem 221

550 PRINT"E23fHOME][10 DOWNjPITCH (HIGH

B E RVS}Y{OFF}TE) +- " :GOSUB970:RETURN

:rem 74

560 PRINT"[PURj(HOME}{12 DOWNjPI{RVSiT

(OFFjCH (LOW BYTE)+-":GOSUB1030:RETUR

N :rem 106

570 IFD>0THENPRINT"[HOME][14 DOWNjNO RING

/SYNC FOR VOICES TWO AND THREE":RETUR

N :rem 38

580 PRINT"E73[HOME}(14 DOWNjPITCH (RVS}

VtOFFJOICE 3 (FOR RING)+-"SGOSUB1090:
RETURN :rem 44

590 PRINT"B43[HOME}(16 DOWN]{RVS}f{0FF}
ILTERS{2 SPACES}CUTOFF{2 SPACES3+-":G
OSUB1150:RETURN :rem 160

600 PRINT"|j33{HOME] [18 DOWNj{RVS}p[OFF}
ULSE WAVE HIGH{2 SPACES]+-":GOSUB1210

:RETURN :rem 178

610 PRINT"E23[HOME)[20 DOWN}PULSE [RVS}
W{OFF}AVE L0W[3 SPACES]+-":GOSUB1270:
RETURN rrera 172

620 POKE198,0:GETA$:IF A$<>""THEN620

;rem 247

630 IF PEEK(KE)<>40ANDPEEK(KE)<>43ANDPEEK
(KE)<>1THEN680 :rem 23

640 IFPEEK (KE) =40ANDX1 < 15THENX1=X1+1

:rem 168

650 IFPEEK(KE)=43ANDX1>0THENX1=X1-1

jrem 122

660 IFPEEK{KE)=lTHENPOKE197,0;POKE198,0!F
ORT=1TO500:NEXT:POKE198,0:PRINT:RETUR

K :rem 61
670 PRINT"{RVS}";LEFT?(F$,XI);"(OFF}";RIG

HT$(F$,15-XX);Z?; {PEEK(S+D+5)AND240);

"[2 UP}" :rem 82

680 POKES+D+5,{Xl*16)+(PEEK(S+D+5)AND15):
POKEQ+D+5,(PEEK(S+D+5)) :rem 113

690 GOTO630 :rem 113

700 POKE198,0;IF PEEK(KE)<>40ANDPEEK(KE)<

>43ANDPEEK(KE)<>1THEN750 :rem 122

710 IFPEEK(KE)=40ANDX2<15THENX2=X2+1

:rem 169

720 IFPEEK(KE)=43ANDX2>0THENX2=X2-1

:rem 123

730 IFPEEK(KE)=1THENPOKE197,0:POKE19S,0jF

ORT=1TO500:NEXT:POKE198,0:PRINT:RETUR

N :rem 59

740 PRINT"£rVS}";LEFT$(F$,X2);"[OFF 3";RIG

HTS(F?,15-X2);Z$;(PEEK(S+D+5)AND15);"
(UP)" :rem 145

750 POKES+D+5,X2+(PEEK{S+D+5)AND240}:POKE

Q+D+5,PEEK(S+D+5) :rem 109

760 GOTO700 :rem 109

770 POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE)<
>43ANDPEEK(KE)<>1THEN820 :rem 127

780 IFPEEK(KE)=40ANDX3<15THENX3=X3+1

:rem 179

790 IFPEEK(KE)=43ANDX3>0THENX3=X3-1

:rem 133

800 IFPEEK(KE)=1THENPOKE197,0:POKE198,0:F

ORT=1TO500:NEXT:POKE198,0:PRINT:RETUR

N :rem 57

810 PRINT"{RVS3";LEFT$(F$,X3);"EOFF]";RIG
HT$(F5,15-X3);Z$;(PEEK(S+D+6)AND240);

•'[UP}" :rem 194

820 POKES+D+6,(X3*16)+(PEEK(S+D+6)AND15):

POKEQ+D+6,PEEK{S+D+6) :rem 34

830 GOTO770 :rem 114

840 POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE)<

>43ANDPEEK{KE)<>1THEN890 :rem 132

850 IFPEEK(KE)=40ANDX4<15THENX4=X4+1

:rem 180

860 IFPEEK(KE)=43ANDX4>0THENX4=X4-1

:rem 134

870 IFPEEK(KE)=1THENPOKE197,0:POKE198, 0:F

ORT=1TO500:NEXT:POKE198,0:PRINT:RETUR

N :rem 64

880 PRINT"[RVS}";LEFT?(F$,X4};"[OFF 3";RIG
HT$(F$,15-X4);Z$;(PEEK(S+D+6)AND15);"

(UP}" :rem 155

890 POKES+D+6,X4+(PEEK(S+D+6)AND240):POKE

Q+D+6,PEEK(S+D+6) :rem 120

900 GOTO840 :rem 110

910 POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE)<

>43ANDPEEK(KE)O1THEN960 : rem 128

920 IFPEEK(KE)=40ANDX5<15THENX5=X5+1

jrem 181

930 IFPEEK(KE)=43ANDX5>0THENX5=X5-1

;rem 135

940 IFPEEK{KE)=1THENPOKE197,0;POKE198,0:F

ORT=1TO500:NEXT:POKE198,0;PRINT!RETUR

N :rem 62

950 PRINT"{RVSj";LEFTS(FS,X5);"{OFFJ"rRIG

HT$(F$,15-X5);Z5;(PEEK(S+24)AND15);"

(UP3" irem 92
960 POKES+24,{X5+(PEEK(S+24)AND240))rSYSP

JGOTO910 :rem 145

970 POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE)<
>43ANDPEEK{KE)<>1THEN1020 :rem 170

980 IFPEEK(KE)=40ANDX6<15THENX6=X6+1

:rem 190

990 IFPEEK(KE)=43ANDX6>0THENX6=X6-1

;rem 144

1000 IFPEEK(KE)=1THENPOKE197,0:POKE198,0;

FORT=1TO500:NEXT:POKE198,0:PRINT:RET

URN :rem 98

1010 PRINT"{RVS}";LEFT$(F$,X6);"[oFF}";RI

GHT?(F$,15-X6);Z$;PEEK(S+D+1);"[UP}"

:rem 50

1020 POKES+1+D,16*X6:POKEQ+1+D,PEEK{S+1+D

):GOTO970 :rem 179

1030 POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE)

<>43ANDPEEK(KE)<>1THEN1080 :rem 212

1040 IFPEEK{KE)=40ANDX7<15THENX7=X7+1

:rem 229

1050 IPPEEK{KE)=43AMDX7>0THENX7=X7-1

:rem 183

1060 IFPEEK(KE)=1THENPOKE197,0:POKE198,0:
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450 N$="ADSROYTVFPW": FOR.J=! TO LEN (N$) : G$:: 
MID$(N$,J):IF LEFT$(G$,1)=E$THEN48~ 

:rem 2136 
460 NEXT :rern 217 
470 GOT02?" :rem 109 
480 ONLEN(GS)GOSUB610,600,590,570 , 560 . 550 

, 540 , 530 ,520,510, 500 :rem 155 
490 GOT0270 :rem III 
500 PRINT" {BLK} (HOME) I RVS} A{OFF )TTACK 

(2 SPACES}RATE +-":GOSUB620:RETURN 
:rem 85 

SUI PRINT"{SLU) (HOME) {2 DOWN} {RVS}O{OFF)E 
CAY{2 SPACES}RATE +-":Gosue7011J:RETURN 

: rem 1813 
520 PRINT" (RED) {HOME} (4 DOWN) [RVS}S{OFF}U 

STAIN LEVEL +-":GOSUB77e:RETURN 
:rem 232 

530 PRINT" [GRN} (HOME) (6 DOWN) (RVS}R{OFF}E 
LEASE RATE{2 SPACES}+-":GOSUB840:RETU 
RN :rem 153 

540 PRINT"EIHHOME) [8 DOWN} [RVS}O(OFF}V 
ERALL VOLUME +-":GOSUB9 10:RETURN 

:rem 221 
550 PRINT"E2HHOME} £10 DOWN}PITCH (HIGH 

e[RVS}Y[OFF}TE)+-" :GOSUB970:RETURN 
: rem 74 

560 PRINT"{PUR}(HOME}{12 DOWN}PI{RVS}T 
{OFF}CH (LOW BYTE)+-" : GOSUB1030 :RETUR 
N :rem 106 

570 IFD)0THENPRINT"{HOME) {14 DOWN}NO RING 
ISYNC FOR VOICES TWO AND THREE":RETUR 
N :rem 38 

580 PRINT"E7HHOMEJ {14 DOWN}PITCH {RVS} 
V{OFF}OICE 3 (FOR RING)+-":GOSUB1090: 
RETURN :rem 44 

590 PRINT"E43 {HOME} (16 DOWN) {RVS}F{OFF} 
ILTERS{2 SPACES}CUTOFF{2 SPACES)+-":G 
OSUB1l50 : RETURN : rem 160 

6"0 PRINT" E3 HHOME} (18 DOWN) {RVS} P {OFF} 
ULSE WAVE HIGH{2 SPACES)+-":GOSUB1210 
: RETURN :rem 178 

610 PRINT"E23[HOME} {20 OOWN}PULSE (RVS) 
W{OFF)AVE LOW{3 SPACES}+-":GOSUB1270: 
RETURN :rem 172 

620 POKE198,0:GETA$:IF A$()""THEN620 
:rem 247 

630 IF PEEK(KE)()40ANOPEEK(KE)()43ANDPEEK 
(KE) <>lTHEN680 :rem 23 

640 IFPEEK(KE)=40ANOX1<15THENX1~X1+1 
:rem 168 

650 IFPEEK(KE)=43ANOX1)0THENX1=X1-1 
; rem 122 

660 IFPEEK{KE)-lTHENPOKE197,0 :POKE198,0:F 
ORT~lT0500 : NEXT:POKE198,0:PRINT:RETUR 

N :rem 61 
670 PRINT" {RVS I" ;LEFT$ (F$ , X1);" (OFF}": RIG 

HT$(F$ ,15-Xl):Z$:(PEEK(S+O+5)AN0240): 
"{2 UP}" : rem 82 

680 POKES+0+5,(X1*16)+(PEEK(S+D+5)ANDI5): 
POKEO+O+5,(PEEK(S+0+5» :rem 113 

690 GOT0630 :rem 113 
700 POKE198,0:IF PEEK(KE)<)40ANOPEEK(KE)< 

)43ANOPEEK{KE) <>lTHEN750 :rem 122 
710 IFPEEK(KE)-40ANOX2<15THENX2~X2+1 

:rem 169 
720 IFPEEK(KE)=43ANDX2>0THENX2=X2-1 

:rem 123 
730 IFPEEK(KE)=ITHENPOKE197,0:POKEI98,0:F 

ORT=lT0500:NEXT:POKE198,0:PRINT:RETUR 
N :rem 59 

740 PRINT" {RVS}": LEFT$ (F$ , X2):" (OFF}"; RIG 

HT${F$,15-X2);Z$;(PEEK(S+O+5)AND15);" 
{UP}" :rem 145 

750 POKES+0+5,X2+(PEEK(S+0+5)AN0240):POKE 
0+0+5,PEEK(S+O+5) :rem 109 

760 GOT0700 :rem 109 
770. POKE198,0:IF PEEK(KE)<>40ANOPEEK(KE)< 

>43ANOPEEK(KE) <)lTHEN820 :rem 127 
780 IFPEEK(KE)=40ANDX3<15THENX3~X3+1 

: rem 179 
790 IFPEEK(KE)=43ANDX3)0THENX3=X3 - 1 

:rem 133 
800 IFPEEK(KE)=lTHENPOKE197,0:POKEI98,0:F 

ORT=lT0500 :NEXT :POKE198,0:PRINT :RETUR 
N : rem 57 

810 PRINT" (RVS)" ;LEFT$ (F$ ,X3); "(OFF}": RIG 
HT$(F~,15-X3):Z$;(PEEK(S+D+6)AND240); 
"(UP)" :rem 194 

820 POKES+O+6 , (X3*16)+(PEEK(S+D+6)AN015): 
POKEO+O+6,PEEK(S+O+6) :rem 34 

830 GOT0770 :rem 114 
840 POKE198,0:IF PEEK(KE)<>40ANOPEEK(KE)< 

)43ANDPEEK (KE) <>1THEN890 :rem 132 
850 IFPEEK(KE)~4"ANOX4<lSTHENX4=X4+1 

: rem 180 
860 IFPEEK(KE)=43ANOX4>0THENX4=X4-1 

:rem 134 
870 IFPEEK(KE)=lTHENPOKEI97,0:POKEI98,0:F 

ORT=lT0500:NEXT:POKE198,0:PRINT:RETUR 
N : rem 64 

880 PRINT" {RVS}": LEFT$ (F$ ,X4); " (OFF}"; RIG 
HT$(F$,15-X4);Z$;(PEEK(S+D+6)ANOI5):" 
{UP}" :rem 155 

890 POKES+D+6,X4+(PEEK(S+D+6)AND240):POKE 
0+0+6, PEEK (S+0+6) : rem 120 

900 GOT0840 :rem 110 

910 POKE198,0:IF PEEK(KE) <)40ANOPEEK(KE) < 
>43ANDPEEK(KE) <>lTHEN960 :rem 128 

920 IFPEEK(KE)=40ANDX5<15THENX5=X5+1 
:rem 181 

930 IFPEEK(KE)=43ANDX5>0THENX5=X5-1 
:rem 135 

940 IFPEEK(KE)=lTHENPOKE197,0:POKE198 ,0:F 
ORT=lT0500:NEXT :POKE198 , 0:PRINT:RETUR 
N :rem 62 

950 PRINT"{RVS}";LEFT$(F$,X5):"{OFF}";RIG 
HT$(F$,15-XS);Z$;(PEEK(S+24)AND15):" 
{Up}" Irem 92 

960 POKES+24,(X5+{PEEK(S+24)AND240»:SYSP 
: GOT0910 : rem 145 

970 POKEI98,0:IF PEEK(KE)<>40ANOPEEK(KE)< 
>43ANDPEEK(KE) <>ITHEN1020 :rem 170 

980 IFPEEK(KE)=40ANOX6<15THENX6=X6+1 
: rem 190 

990 IFPEEK(KE)=43ANOX6>0THENX6=X6-1 
: rem 144 

1000 IFPEEK(KE)~lTHENPOKE197,0:POKEI98,0: 
FORT=lTOS00:NEXT:POKE198,0:PRINT:RET 
URN :rem 98 

1010 PRINT" {RVS}"; LEFT$ (F$, X6);" {OFF}"; RI 
GHT$ (F$ ,15-X6); Z$; PEEK(S+D+l);" {Up}" 

: rem 50 
1020 POKES+1+0,16*X6:POKEO+1+D,PEEK (S+1 +0 

) :GOT0970 : rem 179 
1030 POKEI98,0:IF PEEK(KE)<>40ANOPEEK(KE) 

<)43ANDPEEK{KE) <>ITHEN1080 :rem 212 
1040 IFPEEK(KE)=40ANDX7<15THENX7=X7+1 

: rem 229 
1050 IFPEEK{KE}-43ANOX7>0THENX7=X7-1 

: rem 18 3 
1060 IFPEEK(KE )-lTHENPOKE197,0:POKEI9B,0: 
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FORT=1TO500:NEXT:P0KE198,0;PRINT:RET
URN :rem 104

1070 PRINT"[RVS]",• LEFT?(FS,X7);"{OFF}";RI
GHT$(F?,15-X7)}Z$;PEEK(S+D);"{UP J"

:rem 222

1080 POKES+D,16*X7jPOKEQ+D,PEEK(S+D):GOTO

1030 :rem 202
1090 POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE)

<>43ANDPEEK(KE)<>1THEN1140 :rem 2L5
1100 IFPEEK(KE)=40ANDX8<15THENX8=X8+1

:rem 229

1110 IFPEEK(KE)=43ANDX8>0THENX8=X8-1
:retn 183

1120 IFPEEK(KE)=1THENPOKE197,0:POKE198,0:
FORT=1TOS00:NEXT:POKE198,0:PRINT:RET

URN -rem 101

1130 PRINT"{RVS)";LEFT?(F$,X8};"{OFF}";RI

GHT?(FS,15-X8);Z$;PEEK(S+15+D);"(UP}
:rem 110

1140 POKEQ+24,PEEK(S+24)OR12S:POKES+15+D,
X8*16:POKEQ+15+D,X8*16:GOTO1090

:rem 230

1150 POKE198,0:IF PEEK(KE)<>40ANDPEEK{KE)

<>43ANDPEEK.(KE)<>1THEN1200 : rem 209

1160 IFPEEK(KE)=40ANDX9<15THENX9=X9+1
:rem 238

1170 IFPEEK(KE)=43ANDX9>0THENX9=X9-1

:rem 192

1180 IFPEEK(KE)=1THENPOKE197,0:POKE198,0:

FORT=1TO500:NEXT:POKE198,0:PRINT:RET

URN :rem 107

1190 PRINT"[RVS}";LEFT$(FS,X9);"(OFF3";RI
GHT$(FS,15-X9);Z$;PEEK(S+22);"

[6 RIGHT)";FI$;"[UP]" jrem 32
1200 POKES+21,X9/2:POKES+22,(X9*16):POKEQ

+21,7:POKEQ+22,(X9*16):GOTO1150

;rem 168

1210 POKE198,0:IF PEEK(KE)<>40ANDPEEK(KE)

<>43ANDPEEK(KE)<>1THEN1260 :rem 212

1220 IFPEEK(KE)=40ANDXA<15THENXA=XA+1

: rem 3

1230 IFPEEK(KE)=43ANDXA>0THENXA=XA-1

irem 213

1240 IFPEEK{KE)=1THENPOKE197,0:POKE198,0i

FORT=1TO500:NEXT:POKE198,0:PRINT:RET

URN :rem 104

1250 PRINT" ERVS] ";LEFTS (P$ , XA) ; "{OFFj";RI
GHT$(F$,15-XA)jZ$;PEEK(S+D+2);"[UP)"

:rem 79

1260 POKES+D+2,XA*16:POKEQ+D+2,PEEK{S+D+2

):GOTO1210 :rem 235

1270 POKE198,0:IF PEEK(KE)<>40ANDPEEK{KE)

<>43ANDPEEK(KE)<>1THEN1320 :rem 215

1280 IFPEEK(KE)=40ANDXB<15THENXB=XB+1

:rem 12

1290 IFPEEK{KE)=43ANDXB>0THENXB=XB-1

:rem 222

1300 IFPEEK(KE)=1THENPOKE197,0:POKE198,0:

FORT=1TO500:NEXT:POKE198,0:PRINT:RET

URN :rem 101

1310 PRINT"[RVS}";LEFT$(F?,XB);"[OFF]" ; RI

GHT$(F$,15-XB); ZS;PEEK(S+D+3);"[UP]"
:rem 79

1320 POKES+D+3,XB*16:GOTO1270 :rem 169

1330 REM SAVE ROUTINE

1340 S=49152:CO=52992 :rem 113

1350 PRINT"{CLR]":DIMQ(45),ML(45): rem 203

1360 FORT=0TO44:Q(T)=PEEK(S+T):ML(T)=PEEK

(CO+T):NEXT :rem 231

1370 PRINT"1 RP=52992:FORR=RPTORP+44:READ

GP:POKER,GP:NEXT" :rem 197

200 COMPUTEIS Gazette Novemberl983

1380 PG=0:FORA=0TO4:PG=PG+3 :rem 121
1390 PRINT PCDATA"; :FORT=0TO8 :PRINTHL(T

+9*A);:IF T<8 THENPRINT"{LEFT]," ;
:rem 235

1400 NEXT:PRINT:NEXT ;rem 68

1410 PRINT"20S=49152:FORT=STOS+24:POKET,0

:NEXT:P=53017{2 SPACES}" :rem 115
1420 PRINT"30FORT=STOS+25:READDS:POKET,DS

:NEXT:SYSP[3 SPACES]" :rem 189
1430 PO=30:FORW=0TO2:PO=PO+10 :rem 2

1440 PRINTPO"DATA";:FORT=0TO8:PRINTQ(T+9*

W);sIFT<8THENPRINT"[LEFT]," ;:rem 189
1450 NEXT:PRINT:NEXT ;rem 73

Machine Language

For Beginners
(Article on page 164.)

BEFORE TYPING...

Before typing in programs, please refer to "How

To Type COMPUTERS Gazette Programs," "A
Beginner's Guide To Typing In Programs," and

"The Automatic Proofreader" that appear before

the Program Listings.

The Assembler

10 H=l:REM IF H = 0 THEN ASSEMBLY IS IN D

ECIMAL :rem 42

50 HES="0123 4 567 8 9ABCDEF":SZ=l:ZO5="000"

:rem 166

100 PRINT"{3 SPACES]SIMPLE{3 SPACES}ASSEM

BLER{2 SPACES}CONVENTIONS:" :rem 90

110 DIMM$ (56) ,TY(56) ,OP{56) :rem 181

120 FORI = 1TO56:READM5 (I) :rem 160

122 ROPS=MIDS(MS(I),4,1):TY(I)=VAL(ROP$)

: rem 5

124 OPS=RIGHTS(MS(I),3):OP(I)=VAL(OPS)

:rem 155

126 MS(I)=LEFTS(MS (I),3) : rem 235

140 NEXTI: PRINT :rem 228

150 PRINT"IMMEDIATE{5 SPACESjLDA #15

:rem 46

155 PRINT"ABSOLUTE(6 SPACES}LDA 1500

:rem 64

160 PRINT"ZERO PAGE{5 SPACES}LDA 15

:rem 218

165 PRINT"ACCUMULATORi3 SPACESlASL

:rem 107

170 PRINT"INDIRECT X{4 SPACBS}LOA (15X)

:rem 209

175 PRIHT"INDIRECT Y[4 SPACESjLDA (15)Y

:rem 216

177 PRIKT"ZERO PAGE X[3 SPACES}LDA 15X
:rem 146

179 PRINT"ZF;RO PAGE Y{3 SPACES}LDX 15Y
:rem 17 3

180 PRINT"ABSOLUTE X(4 SPACES}LDA 1500X

:rem 238

185 PRINT"ABSOLUTE Y[4 SPACES}LDA 1500Y

:rem 24 5

189 PRINT:PRINT"(4 SPACES}ENTER ALL WUMBE

RS IN "; :rem 127

190 IFH=1 THENPRINT"HEX":GOTO200 :rem 201

195 PRINT"DSCIMAL" :rem 95

1070 

1080 

1090 

111313 

1110 

1120 

1130 

114£1 

~~T=lT05ee:NEXT:POKE198,0:PRINT : RET 
"( ) :rem 104 

PRINT RVS " ;LEFT$(FS , X7);"{OFF}";RI 
GHT$(F$,15 - X7);Z$;PEEK(S+O);"{Upj " 

:rem 222 
POKES +D,1 6 *X7 : POKEO+D ,PEEK(S+D):GOTO 
1030 :rem 202 
POKE198 , 0 : IF PEEK(KE)()40ANDPEEK(KE) 
<>43ANDPEEK(KE) ()lTHENl140 : rem 215 
IFPEEK(KE)~40ANDXB< 15THENX8=X8+1 

:rem 229 
IFPEEK(KE)=43ANDXB>0THENX8z XB _ l 

:rem 183 
IFPEEK(KE)=lTHENPOKE197,0:POKE198 , 0: 
FORT~ lT0500 : NEXT:POKE198 . 0 :PRINT:RET 
URN :rem un 
PRINT"{RVS}";LEFT$(F$,XB);"{OFF}";RI 
~HT$(F$,15-X8);Z$;PEEK(S+15+D);II{UP} 

:rem 110 
POKEQ+24,PEEK(S+24)OR128 : POKES+15+D, 
X8*16 : POKEQ+lS+O,XS *16:GOT01090 

:rem 230 
1150 POKE198,0:IF PEEK(KE)()40ANDPEEK(KE) 

()43ANDPEEK1KE) <> lTHEN12ee :rem 2e9 
116e IFPEEK{KE)a4eANDX9<lSTHENX9=X9+1 

:rem 238 
117e IFPEEK{KE)=43ANDX9>0THENX9=X9 - 1 

:rem 192 
1180 IFPEEK{KE)=ITHENPOKEI97,0:POKEI98,e : 

FORT=lTosee:NEXT:POKEI98.0 : PRINT:RET 
URN : rem le7 

J.l9fl PRINT" {RVS}" ;LEFT$ {F$ . X9);" (OFF]": RI 
GHT$(F$ ,I S -X9)IZ$;PEEK(S+22);~ 
[6 RIGHT} " ;FI$:"{UP}" :rem 32 

12013 POKES+21 . X9/2 : POKES+ 22 . (X9 *16 ) : POKEQ 
+21 . 7:POKEQ+22 . (X9*16):GOTOI150 

:rem 168 
121e POKE198,0:IF PEEK(KE)<>4eANDPEEK(KE) 

(>43ANDPEEK(KE) (> 1THEN126e :rem 212 
1220 IFPEEK(KE)=40ANDXA(15THENXA=XA+1 

: rem 3 
123e IFPEEK(KE)=43ANDXA>flTHENXA=XA-l 

: rem 213 
1240 IFPEEK(KE)=ITHENPOKE197.e:POKE198,0: 

FORTs 1T0500:NEXT:POKE19B ,0: PRINT :RET 
URN : rem 104 

1250 PRINT " [RVS]": LEFT$ (F$ . XA) ;" {OFF ) "; RI 
GHT$(F$ , 15-XA) : Z$;PEEK(S+O+2) ;"{UP }" 

:rem 79 
1260 POKES+D+2.XA*16:POKEO+O+2.PEEK(S+D+2 

) :GOT0121e : rem 23S 
1270 POKE198 .0: IF PEEK(KE)(>40ANOPEEK(KE) 

<>43ANOPEEK(KE) (>1THEN1320 :rem 215 
128e IFPEEK(KE) ~4eANDX8<15THENXB-XB+1 

: rem 12 
1290 I FPEEK(KE)m43ANOXB>0THENXB=XB- 1 

: rem 222 
13ee IFPEEK(KE)=lTHENPOKE197.0:POKE198,0: 

FORT=lT0500:NEXT:POKE198.0:PRINT:RET 
URN : rem 101 

1310 PRINT " (RVS]" ; LEFT$ (F$. X8); " {OFF)"; RI 
GHT$(F$ , 15 - XB):Z$;PEEK(S+O+3);"[UP]" 

:rem 79 
132e POKES+D+3.X8*1 6:GOT01270 :rem 169 
133e REM SAVE ROUTINE 
1340 S"'49152:CO"52992 :rem 113 
1350 PRINT " {CLR]":DIMO(45).ML(45):rem 203 
1360 FORT=0T044 : Q(T) - PEEK(S+T) : ML(T)=PEEK 

(CO+T ) :NEXT :rem 231 
1370 PRINT" 1 RP""52992: FORR- RPTORP+44: READ 

GP : POKER , GP : NEXT" :rem 197 
200 COMPUTEr, Gozl'lIe November 1983 

1380 
1390 

PG D 0 : FORA=0T04: PG-PG +3 :re m 1 21 
PRINT PG"DATA"; : FORT-0T08 :PRINTML (T 
+9"A); : IF T<8 THENPRINT"{LEFTJ."; 

14130 
1410 

:rem 235 
NEXT : PRINT: NEXT : rem 68 
PRINT"20S"49152 : FORT-STO~+24:POKET.0 
:NEXT : P=S3017{2 SPACES }" :rem l1S 
PRINT " 30FORT- STOS+2S :READDS : POKET . OS 1420 
: NEXT:SYSP{3 SPACES} " : rem 189 

1 43£1 
1440 

PO=30 : FORW=flT02: PO- PO+ 10 :rem 2 
PRINTPO"OATA " : : FORT""0T08 :PRINTO (T+9* 
w) ; : IFT<BTHENPRINT " {LEFT}. " ; : rem 189 
NEXT:PRINT:NEXT :rem 73 14513 

Machine Language 
For Beginners 
(Article Oil page 164.) 

BEFORE TYPING ... 
Befo re typing in pr0f,rams, please refer to " How 
To Type COMPUTE.'s Gazette Programs," "A 
Beginner's Guide To Typing In Programs," and 
" The Automatic Proofreade r" th at appear before 
the Program Lis tings. 

The Assembler 
10 H~ 1 :REH IF H - 0 THEN ASSEMBLY IS IN 0 

ECI MAL :rem 42 
50 HES- " 0 1234 56789 ABCDEF ":SZ- 1:Z0S -"O OO" 

100 

110 
120 
122 

124 

126 
14 0 
150 

:rem 166 
PRINT"{3 SPACES}S IMPL E{3 S PACES} AS SEH 
BLER{ 2 SPACES}CONVENTI ONS: " : rem 90 
DIMMS(56) , TY(56) , OP(56) :rem 181 
FORI a 1T056:READM$(I) :rem 160 
ROPS=H I DS (HS (1),4,1): T'i (I) -VAL (ROPS) 

:rem 5 
OPS-RIGHTS (MS (I) , 3) :OP{I ) - VAL (OPS) 

MS (I) :LEFTS (M$ (r) 13) 
NEXTI: PRINT 
PRINT " IMMEDIATE{5 SPACES}LDA 

: rem 155 
: rem 235 
:rem 228 
115 

:rem 46 
155 PRINT"ABSOLUTE{6 SPACES}LDA 1500 

:rem 64 
160 PRINT"ZE RO PAGE{ 5 SPACES}LDA 15 

: rem 218 
165 PRINT"ACCUMULATOR{3 SPACES}ASL 

:rem 107 
170 PRINT"INDIRECT X{4 S PACES}LDA (15X) 

:rem 209 
175 PRINT"INDIRECT Y{4 SPACES}LDA (15)Y 

:re m 216 
177 PRINT"ZERO PAGE X{3 SPACES}LDA 15X 

: rem 1 46 
17 9 PRINT " ZERO PAGE 'i13 SPACES}LDX 15Y 

: rem 1 73 
180 PRINT"ABSOLUTE X{4 SPACES}LDA l500X 

: rem 238 
185 PRINT"ABSOLUTE Y{4 SPACES} LDA 1500Y 

189 PRINT:PRINT " {4 
RS IN "; 

:rem 24 5 
SPACES1ENTER ALL NUMB E 

190 I F H- 1 THENPR INT "HEX": GOT0200 
195 PRINT"DECIMl\L" 

: rem 127 
: rem 20L 

: rem 95 

, 

, 

I 



:rem 13

rem 181

rem 136

:tem 34

rem 113

:rem 59

:rem 20

rem 244

rem 102

200 PRINT:PRINT"PLEASE INPUT STARTING ADD

RESS FOR ML PROGRAM":INPUT SA$

2L0 IFH=lTHENHS=SA$:GOSUB5000:SA=DE:GOTO2

20 :rem 130

215 SA=VAL(SA$) :reni 35

220 TA=SA:PRINT"(CLR]":REM CLEAR THE SCRE

EN :rem 190

2 30 IFH=1THENDE=SA:SZ=3:GOSUB4000:PRINTH?

;:GOTO2 40 :rem 175

235 PRINTSA" "; :rem 58

240 INPUTMNS:PRINT"{UP}"SPC(20);:REM GO U

P ONE LINE AND OVER 20 SPACES:rem 232

241 REM ADD NEW PSEUDO-OPS HERE :rem 65
242 IFRIGHTS{MNS,7)="FORWARD"THENFB=SA

:rem 90

243 IFRIGHT${MN$,7)="RESOLVE11THENFR=SA-FB

:POKEFB+1,FR-2:PRINT"{2 SPACES}OK":GO

TO230 :rem 72

244 IFRIGHTS(MNS,4}="POKE"THENPRINT"ADDR,

NUMBER(DEC)";:INPUTADR,NUM:POKEADR,NU

M:GOTO230 :rem 116

250 IFMN$="END"THENPRINT:PRINT"{6 SPACES}

PROGRAM IS FROM"TA"TO"SA:END

260 L=LEN(MNS):L5=LEFTS(MNS,3)

270 FORI=1TO56:IFL$=M$(I)THEN300

280 NEXTI

290 GOTO850

300 REM PRIMARY OPCODE CATEGORIES

301 TY=TY(I):OP=OP(I)

305 IFFB=SATHENTN=0:GOTO2010

310 IFTY=0THENGOTO1000

320 IFTY=3THF.NTY=1: IFL=3THENOP=OP+8 :GOTO1

000 :rem 81

330 R$=RIGHT$(MN$,L-4):IFH=1THENGOSUB6000

:rem 200

3 40 LRS=LEFTS(R$,l):LL=LEN(RS)IIFLR$="#"T

HEK480 :rem 184

350 IFLRS="("THEN520 :rem 88

360 IFTY=8THEN600 :rem 15

370 IFTY=3THENOP=OP+8:GOTO1000 :rem 135

380 IFRIGHTS(RS,1)="X"ORRIGHT$(R$,1)="Y"T

HEN630 :rem 210

390 IFLEFT$(L$,l)="J"THEN820 :rem 44

400 TN=VRL(R$):IFTN>255THEN430 :rem 40

410 IFTY=lORTY=3ORTY=4ORTY=5THENOP=OP+4

:rem 13 3

420 GOT02000 :rem 145

430 H%=TN/256:L%=TN-256*H%: IFTY=2ORTY=7TH

EN0P=OP+8:GOTO470 :tern 92

4 40 IFTY=1ORTY=3ORTY=4ORTY=5THENOP=OP+12:

GOTO470

450 IFTY=6ORTY=9THEN470

460 GOTO850

470 GOTO3000

480 TN=VAL(RIGHTS{R$,LL-1))

490 IFTY=lTHEN0P=OP+8:GOTO2000

500 IFTY=4ORTY=5THENGOTO2000

510 GOTO850

520 IFRIGHTS (RS,2)=")Y"THEN540

530 IFRIGHTS(RS,2)="X)"THEN570

540 TN=VAL(MIDS(RS,2,LL-3))

550 IFTY=lTHENOP=OP+16:GOTO200D

560 GOTO850

570 TN=VAL(MIDS(RS,2,LL-3))

580 IFTY=lTHF.NGOTO2000

590 GOTO850

600 TN=VAL(RS):TN=TN-SA-2:IFTN<-128ORTN>1

27THF.NPRINT"TOO FAR ";:GOTOB50

:rem 154

610 IFTN<0THENTN=TN+256 :rem 172

620 GOTO2000 :rem 147

rem 197

rem 214

rem 112

rem 151

:rem 58

rem 137

:rem 44

rem 108

rem

rem

rem

rem

rem

rem

rem

rem

184

187

181

113

246

113

116

630 IFRIGHTS(RS,2)=")Y"THEN540 :rem 186

640 IFRIGHTS(RS,l)="X"THEN720 :rem 144

650 RFM *ZERO Y :rem 66
6 60 TN=VAL(LEFTS(RS,LL-1)):IFTN>255THEN68

0 :rem 249

670 IFTY=2ORTY=5THEN730 :rem 209

675 IFTY=lTHEN760 :rem 24

6 80 GOSUB770:IFTY=lTHENOP=OP+2 4:GOTO710

:rem 230

690 IFTY=5THENOP=OP+2 8:GOTO710 :rem 151

700 GOTO850 :rem 109
710 GOTO30O0 :rem 148

720 TN=VAL(LEFTS(R$,LL-1)):IFTN>2 55THENGO

SUB770:GOT07B0 :rem 136

7 30 rFTY=2THENOP=OP+16:GOTO760 :rem 145

740 IFTY=lORTY=3ORTY=5THENOP=OP+20:GOTO76

0 :r em 10

750 GOTO850 :rem 114

760 GOTO2000 :rem 152
770 H%=TN/256:L%=TW-256*H%:RETURN:rem 187

780

790

IFTY=2THENOP=OP+24:GOTO810 :rem 145

IFTY=lORTY=3ORTY=5THENOP=OP+28:GOTO81

0 :rem 19

rem 110

rem 149

:rem 35

rem 185

rem 109

:rem 18

rem 191

800 GOTO850

810 GOT03000

820 TN=VAL(R5)

830 GOSUB770

840 GOTO710

850 PRINT"(RVS} ERROR ":GOTO230

1000 REM 1 BYTE INSTRUCTIONS

1010 POKESA,OP:SA=SA+1:IFH=1THEN 1030

rem 189

1020 PRINTOP:GOTO230 :rem 247

1030 DE = OP:GORUB4000:PRINTH$:GOTO230

rem 226

2000 REM 2 BYTE INSTRUCTIONS :rem 193

2005 IFTN>256THENPRINT" INCORRECT ARGUMEN

T. (#5 IN HF,X IS #05) ":GOTO230

:rem 9 4

2010 POKESA,OP:POKESA+1,TN:SA=SA+2:IFH=1T

HEN2030 :rem 231

2020 PRINTOP;TN:GOTO230 :rem 213

2030 DE = OP:GOSUB4000:PRINTH$" ";:rem 90

2040 DE ■ TN:GOSUB4000:PRINTH$:GOTO230

:rem 231

3000 REM 3 BYTE INSTRUCTIONS :rem 195

3010 POKESA,OP:POKESA+1,L%:POKESA+2,H%:SA

=SA+3:IFH=1THEN3030 :rem 172

3020 PRINTOP;L%;H%:GOTO230 :rem 77

3030 DE = OP:GOSUB4000:PRINTH$" ";:rem 91

3040 DE e L%:GOSUB4000:PRINTHS" ";:rem 46

3050 DE ■ H%:GOSUB4000:PRINTHS:GOTO230

:rem 180

4000 REM{2 SPACES}DECIMAL TO HEX (DE TO H

$) :rem 8

4010 HS="":FORM=SZTO0STEP-l:N%=DE/[16TM):

DE =DE-N%*16fM:HS=HS+MIDS (HES,N% + 1,1)

:rem 179

4020 NEXT:SZ=1:HBTURN :rem 116

5000 REMf2 SPACES}HEX TO DECIMAL (HS TO D

E) :rem 9

5010 D=0:Q=3:FORM=lTO4:FORW=0TOl5:IFMID$(

HS,M,1)=MID$(HE$,W+l,l)THEN50 3O

:rem 221

5020 NEXTW : rem 93

5030 D1=W*(16|(Q) ) :D = D +D1:Q=Q-1:NEXTM:DE=

INT(D):RETURN : rem 41

6000 REM ACCEPT HEX OPCODE INPUT AND TRAN

SLATE IT TO DECIMAL :rem 57

6010 IFLEFTS(R$,1)="#"THENH$="0O"+RIGHTS(
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200 PRINT : PRINT " PLEF\SE INPUT STF\RTING F\OO 
RESS fOR i'lL PROGRF\M ": INPUT SAS 

210 IfH=ITHENHS=SAS : GOSUB5000 : SA=DE :GOT02 
20 : r em 130 

215SA"'W,L(SM) : rem 85 
220 TF\ - SA : PRINT "{ CLR} " : REM CLEAR THE SCRE 

EN : rem 190 
230 IFH _ ITHENOE _S F\ : SZ_3 : GOSUB4000 : PRINTHS 

; : GOT0240 :rem 175 
235 PRINTSA " "; :rem 58 
240 INPUTMNS:PRINT"{UP}"SPC(20) ;: REM GO U 

P ONE LINE AND OVER 20 SPACES :rem 232 
241 REM ADD NEW PSEUOO-OPS HERE :rem 65 
242 IFRIGHTS(MNS,7) - " fORWARD"THENfB=SA 

:rem 90 
243 IFRIG HTS(MNS,7)- " RESOLVE "THENFR=SA-FB 

: POKEFB+ 1 , FR-2 : PR INT" {2 SPACES }OK ": GO 
T0230 :rem 72 

244 IFRIGHTS(MNS,4)-"POKE "THENPRINT" ADDR , 
NUMBER (DEC) "; : INPUTADR, NUM: POKEADR , NU 
M:GOT0230 : rem 116 

250 t FHNS- " Et-I O"T HENPRlt-lT:PR INT"{6 SPF\CES} 
PROGRF\M IS FROM"TA"TO"SF\:END :rem 13 

260 L- LEN(MNS) : LS - LEfTS(MNS,3} : rem lSI 
270 FORI~lT056:IFLS~MS(I)THEN300 :rem 136 
2S0 NEXT I : rem 34 
290 GOT0850 :rem 113 
300 REM PRIMARY OPCODE CATEGORIES :rem 59 
301 TY-TY(I):OP-OP(I) :rem 20 
305 IFFO-SATHENTN-0:GOT02010 :rem 244 
310 IFTY - OTHENGOT01000 : rem 102 
320 IFTY-3THENT Y- 1:IFL-3THENOPm OP +8:GOTOl 

000 : rem 8 1 
330 RS-RIGHT$(MNS , L-4) : IFH=lTHENGOSUB6000 

: r em 200 
340 LRS:LEFTS(RS , l):LL- LEN(RS):IFLR$="I"T 

HEN4S0 : rem 184 
350 IFLRS-"( "THEN520 :rem 8S 
360 IFTY-ST HEN600 : rem 15 
370 IFTY-3THENOP "'OP+S:GOTOI000 :rem 135 
380 IFRIGHTS(R$ ,l )-"X"ORRIGHT S(RS ,I)="Y"T 

HEN630 :rem 210 
390 IFLEFT$(L$,1)- " J "THENS20 :rem 44 
400 TN=W,L(RS) :I fTN>255T HEN4 30 :rem 40 
410 IFTY-I0RTY - 30RTy ,. 40RTY "5THENOP=OP+4 

: rem 133 
420 GOT02000 :rem 145 
430 H\-TN /256 :L\ - TN - 256*H\: I FTY-20RTY=7TH 

ENOP"OP+S:GOT0 47 0 :rem 92 
440 I FTY~10RTY:30RTY-40RTY=5THENOP=OP+12: 

GOT0470 :rem 197 
450 IfTY~60RTY-9THEN470 : rem 214 
460 GOTOS50 : rem 112 
470 GOT03000 : rem 151 
4S0 TN - W,L(RIGHTS(RS , LL-l» :rem 58 
490 IFTY - 1THENOP-OP+S:GOT02000 : rem 137 
500 IFTy-40RTY-5THENGOT02000 : rem 44 
510 GOT0850 :rem 108 
52 0 IFRIGHT$(RS,2)"' '' )Y''THEN540 :rem lS4 
530 IFRIGHTS(RS,2)="X)"THEN570 :rem l S7 
540 TNaW,L(I'UDS(RS,2 . LL-3») : rem 243 
550 IFTyclTHENOpcOP+16:GOT0200~ :rem lSI 
560 GOT0850 : rem 113 
570 TN",v,&.L{MIDS(RS . 2 . LL-3) :r em 246 
580 IFTY - ITHENGOT02000 :rem 113 
590 GOTOS50 : rem 116 
600 TN=W,L{RS) : TN=TN-SA-2:IFTN< - 12S0RTN>1 

27THf,NPRINT"TOO FI\R ";: GOTOS50 

610 IFTN<OTHf.NTN-TN+256 
620 GOT02000 

:rem 154 
: .o::em 1.72 
: rem 147 

630 IFRIGHTS(R$ , 2)=")Y "THEN5 40 :rem lS6 
640 IFRIGHT$(RS.1)="X"THEN720 :rem 144 
650 REM *ZERO Y : rem 66 
660 TN s VAL(LEFT$(R$ , LL-1.):IFTN>255THEN68 

o :rem 249 
670 IFTY-20RTY - STHEN730 :rem 209 
675 IFTY - 1THEN760 : rem 24 
6S0 GOSU8770:IFTY-1THENOPs OP+24:GOT0710 

: rem 23 0 
690 IFTYs5THENOP-OP+2S:GOT0710 : rem 151 
700 GOT0850 :rem 109 
710 GOT03000 : rem 148 
720 TN _ VAL (LEFT$(R$ , LL-1)):IFTN>255THENGO 

SU8770:GOT0780 : rem 136 
730 IFTY - 2THENOP-OP +16:GOT0760 :rem 145 
740 I F"rY" 10RTY .. 30RTY= 5THENOP=Op+20 : GOT076 

o :r em 10 
750 GOTOB50 : rem 114 
760 GOT02000 :rem 152 
770 H\cT N/ 256 : L\-TN-256*H\:RETURN : rem 187 

780 IFTY=2THENOP - OP+24:GOTOSI0 :rem 145 
790 IFTY · I0RTY ~ 30RTY~5THF.NOP=OP+28:GOT081 

o : rem 19 
SOO GOT0850 : r em 110 
S10 GOT03000 : rem 149 
820 TN =V1I.L (RS) : rem 35 
830 GOSUB770 :rem lS5 
840 GOT0710 :rem 109 
850 PRINT"{RVS} ERROR ":GOT0230 :rem IS 
1000 REM 1. BYTE INSTRUCTIONS :rem 191 
1010 POKESA , OP:SA - SA+l:IFH - 1THEN 1030 

1020 
1030 

2000 
2005 

2010 

2020 
2030 

2040 

3000 
3010 

3020 
3030 
3040 
3050 

4000 

4010 

4020 
5000 

5010 

5020 
5030 

6000 

6010 

:rem 189 
PR INTOP: GOT0230 : rem 247 
DE • OP : GOSU84000:PR INTHS:GOT0230 

:rem 226 
REM 2 BYTE INSTRUCTIONS : rem 193 
IFTN>256THENPRINT" INCORRECT ARGUMEN 
T . (15 IN HEX IS 105) ": GOT0230 

:rem 94 
POKESA.OP : POKESF\+1 , TN:SF\=SA+2:IFH=lT 
HEN2030 : rem 231 
PRINTOP;TN : GOT0230 :rem 213 
DE '" OP : GOSUB 4000:PRINTHS" ";:rem 90 

DE ;; TN:GOSUB4000:PRINTH$ : GOT0230 
: rem 231 

REM] BYTE INSTRUCTIONS : rem 195 
POKESA , OP:POKESA+l , L\:PO KESA+2.H\:SA 
sS A+3:IFH -ITHEN3030 :rem 172 
PRINTOP;L\ ; H\ : GOT0230 : rem 77 
DE· OP : GOSUB4000 : PRINTHS " ";: rem 91 
DE'" L\:GOSUB4000:PRINTH$ " ";:rem 46 
DE .. H\ :GOSUB4000:PRINTHS:GOT0230 

:rem ISO 
RE~{2 SPACES}DECIMAL TO HEX (DE TO H 
S) :rem S 
H$: "": FORM,"SZTOOSTEP - l:N\:OE/( 16!M): 
DEsOE-N\-16T M:HS=HS+MIDS(HES , N\+ , 1.) 

: rem 179 
NEXT : sz"'l : RETURN :rem 1 16 
REM{2 S PF\CES} HEX TO DECIMF\L (H$ TO 0 
E) :rem 9 
D-O:Q·3 : FORM-IT04 : FORW~OT015 : IFMID$( 
H$,M,1)-MID$(HES.W+1,l)THENS030 

:rem 221 
NEXTW : rem 93 
D1-W*(16T(Q)):D=O+Dl:Q=Q-l:NEXTM:DE= 
INT (D) : RETURN : rem 41 
REM ACCE PT HEX OPCODE INPUT AND TRAN 
SLF\TE IT TO OECIMF\ L :rem 57 
IFLEFT$(RS , I)" " I "THENH $= " OO"+RIGHT$( 
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R5,2) :GOSUB5000:RS = "#"+STR$(DE) :RETU

RN :rem 234
6020 LS=LEN(RS) :AZS = LEFTS (R$ , 1) :ZAS=MID5(

RS,LS,1):IFAZ$O"{"THEN6050 :rem 126

6030 IFZAS="Y"THENHS="00"+MIDS(R5,2,2):GO
SUB5000:RS="("+STR$(DE)+")Y":RETURN

:rem 30

60 40 IFZAS=")"THENHS = "00" +MIDS (RS,2,2):GO
SUB5000:RS="("+STRS(DE)+"X)":RETURN

:rem 238

6050 IFZA$="X"ORZA$="Y"THEN6070 :rem 40

606 0 HS=LEFTS(ZOS,4-LS)+R5:GOSUB5000:R5=S
TRS(DE):RETURN :zem 44

60 70 IFLS=5THENHS=LEFT$(RS,4):GOTO60 90

:rem 2 53

6080 HS="00"+LEFTS(RS,2) :rem 186

6090 GOSUB5000:RS=STRS(DE)+ZAS:RETURN
:rem 252

20000 DATAADC109 7,AND10 3 3,ASL300 2,BCC8114
,BCS8176,BEQ8240rBrT7036,BMI8048

:rem 93

20010 DATABNE8 20a,BPLaO16,BRK0O00,BVC8O80
,BVS8112,CLC0024,CLD0216,CLI0088

:rem 114

200 2 0 DATACLV018 4,CMP119 3,CPX4224,CPY4192

,DEC219 8,DEX020 2FDEY0136,EORl06 5

:rein 18 4

200 30 DATAINC2 2 30,INX02 3 2,INY0 200,JMP6076

,JSR9032,LDA1161,LDX5162,LDY5160

:rem 200

20040 DATALSR30 66,NOP0 2 3 4,ORA1001,PHA0072

,PHP0008,PLA0104,PLP00 40,ROL30 34

:rem 185

200 50 DATAROR3098,RTI006 4,RTS0096,SBC122 5

,SEC00 56,SED024S,SEl0120,STAll29

:rem 216

20 060 DATASTX2134,STY2132,TAX0170,TAY0168

,TSX0186,TXA013 8,TXS015 4,TYA0152

:rem 79

50000 PRINTX:POKE5,X:GOTO530 :rem 7

One-Touch

Commands For

The 64
(Article on page 159.)

BEFORE TYPING...

Before typing in programs, please refer to "How

To Type COMPUTERS Gazette Programs," "A
Beginner's Guide To Typing In Programs," and

"The Automalic Proofreader" that appear before

the Program Listings.

1 POKE56,208:POKE55,0:F=0iC=PEEK(55)-120

sIFC<0THENC=C+256:F=-1

2 D"PEEK(56)+F:POKE55,C:POKE56,D

3 S=828!l=146:GOSUB100

10 DATA32,198,3,165,55,133,251,133,253,1

65,56,133,252,133,2 54,169

15 DA.TA49, 133,167,169,133,133,168, 169,13

,32,210,255,169,70,32,210

20 DATA255,165,167,32,210,255,169,61,32,

210,255,169,63,32,210,255

25 0ATA169,32,32,210,255,32, 207,255,72, 1

60,0,165,168,145,55,104

202 COMPUTE!'! Gazette November 1983

30 DATA32,198,3,201,13,240,14,201,95,208
,2,169,13,145,55,32

35 DATA207,255,76,124,3,230,167,165,167,
41,1,208,10,24,165,168

40 DATA105,4,133,168,76,170,3,56,165,168
,233,3,133,168,165,167

45 DATA201,57,144,163,120,169,L0,141,20,

3,169,H0,141,21,3,88

50 DATA169,0,133,167,32,68,166,76,116,16

4,166,55,208,2,198,56

55 DATA198,55,96

56 S=PEEK(55)+256*PEEK(56):1=120:GOSUB10
0

57 SYS(828)

58 END

60 DATA165,167,240,59,160,0,177,251,32,L
99,H0,176,12,165,55,197

65 DATA251,208,21,165,56,197,252,208,15,
169,0,133,167,165,253,133

70 DATA251,165,254,133,252,76,49,234,166

,198,177,251,157,119,2,230

75 DATA198,32,L111,H0,165,198,201,11,144

,204,230,167,76,49,2 34,165

80 DATA215,32,L99,H0,176,3,76,49,234,165

,8,41,1,208,247,160

85 DATA0,177,251,197,215,208,6,32,L111,H

0, 76, L6,H0,32,LI11,H0

90 DATA76,L81,H0,201,133,144,6,201,141,1

76,2,56,96,24,96,166

95 DATA2 51,208,2,198,252,198,251,96,0,0

100 F=0:FORD=STOS+I:READA$:IFASC(A$)<58T

HENA=VAL(A?)sGOTO115

105 IFASC(A$)=76THENA=VAL(RIGHTS(A$,LEN(

A$}-1})+PEEK(55):IFA>255THENA=A-256j

F=l

110 IFASC{A$)=72THENA=VAL(RIGHT?(AS,LEN(

AS)-1))+PEEK(56)+F:F=0

115 POKED,A:NEXT:RETURN

The Beginner's

Corner
(Article on page 150.)

Bake A Cake

1 DIMI$(24},B$(24,1),M(11),C$(11):Z=24

:rem 126

2 POKE 53281,1 :rem 193

3 FORN=0TOZ:READA$,B$(N,0):I$(N)=A$+" "+B

S(N,0):NEXT :rem 118

5 PRINT"[CLR)(BLU}£5 DOWN}(5 RIGHTlBAKE A

CAKE" :rem 6

7 PRINT"f2 DOWN]CHOOSE:":PRINT"[DOWN} 1 N
EED TO KNOW":PRINT"{3 SPACES}WHAT CAN B

E MADE." :rem 77

9 PRINT"{DOWN) 2 WANT TO SEE":PRINT"
{3 SPACESlA CERTAIN KECIPE":PRINT"

[DOWN) 3 END PROGRAM" srem 79

11 GETES:IFE$="3"THEN200 ;rem 82

13 IFE$="2"THEN61 :rem 165

15 1FE$<>"1"THEN11 :rem 222

17 PRINT"tCLR)[BLU)lN THE FOLLOWING LIST,

PRESS":PRINT"{2 SPACES)'Y' IF YOU HAV
E THE INGREDIENT" ;rem 53

19 PRINT"[2 SPACES]'N' IF YOU DO NOT

(DOWN]":PRINT"[2 SPACES]'S' TO START O

VER.(2 DOWN}" :rem 97

6020 

6030 

OATA32,198,3,201,13,240,14,201,95,208 
,2,169,13,145,55,32 

R$ , 2) :GOSUB5000:R$= I I " +STRS (DE) :RETU 3el 
RN : rem 234 
LS=LEN(R$):AZ$=LEFT$(R$,I):ZA$=MID$( 
RS , LS , 1): IFAZS(>I{"THEN6050 : rem 126 
IFZAS~ "y "THBNH S= " 00 "+MID$ (R$ , 2,2) : GO 43 
SUBSOOO : RS= " ( I' +STR$(DB)+ " lY":RETURN 

350ATA207,255,76 , 124,3,230,167,165 , 167, 
41,1,208,10,24,165,168 
DATA1~5 , 4,133,168 , 76,170,3,56,165,168 
,23 3 , 3,133 , 168 , 165,167 

6040 
OATA201, 57 ,144,163,120,169, L0, 141,20, 
3,169,H0,141 , 21,3,88 

: rem 30 45 
IFZAS= " ) "THENH$= "00 "+M IDS (R$ , 2,2) : GO 
SUB 5000: RS~ II (" +STRS (DE) +" X) " : RETURN 50 OATA169.0,133,167,32 , 68,166,76 , 116,16 

6050 
6060 

6070 

6080 
6090 

20000 

20010 

20020 

20030 

20040 

20050 

20060 

:rem 238 
IFZA$= "X"ORZA$= " Y"THEN6070 :rem 40 
H$=LEFT$(ZO$,4-LS)+R$:GOSUB5000 : RS=S 
TRS(DE) : RETURN : rem 44 
IFLS=5THENHS=LEFTS(R$,4) : GOT06090 

:rem 253 
H$= II QQ I' +LEFT$(R$,2) :rem 186 
GOSUB5000:R$=STR$(DE1+ZA$:RETURN 

:rem 252 
DATAADC1097 , AN01033 , ASL3002,BCC81 14 
, BCS8176 , BEQ8240 , BIT7036 , BMI8048 

: rem 93 
OATABNE820B , BPL8016,BRKOOQO,BVC80BO 
, BVS8l12,CLC0024,CLD0216 , CLI0088 

: rem 114 
DATACLV0184 , CMPl193,CPX4224 , CPY4192 
, DEC2198 , DEX0202 , OEY0136,EORI065 

:rem 184 
OATAINC2230 , INX0232,INY0200 , JMP6076 
,JSR90 32,LDAl161 ,LOX5162,LOY5160 

:rem 200 
DATALSR3066 ,NOP0234,ORA1001 , PHA0072 
, PHP0008 , PLAOI04 , PLP0040 , ROL3034 

:rem 185 
OATAROR3098 , RTI0064,RTS0096 , SBC1225 
,5EC0 056 ,SE0024 8 , SEI0120 , 5TAI129 

: rem 216 
OATA5TX2134 , STY2132,TAX0170,TAYOI68 
,T5X01 86 ,TXA01 38 , TX50154,TYA0152 

50000 PRINTX:POKE5 , X:GOT0530 
:rem 79 

:rem 7 

One-Touch 
Commands For 
The 64 
(Article 011 page 159.) 

BEFORE TYPING ... 
Befo re typing in pr0f,rams, please refer to " How 
To Type COMPUTE.'s Gazette Programs," "A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader" that appea r before 
the Program Listings. 

1 POKE56 ,2 08:POKE55,0 : F=0:C=PEEK(55) - 120 
:IFC<0THENC- C+256:Fs-1 

2 O-PEEK(56)+F:POKE55,C:POKE56,O 
3 S=828 : I s 146:G05UBI00 
100ATA32,198,3,165,55,133 , 251,133,253,1 

65,56,133,252,133,254 , 169 
15 OATA49 ,1 33,167,169,133,133,168,169 ,1 3 

,32,210,255,169,70,32,210 
20 OATA255 , 165,167,32 , 210,255 , 169,61 , 32, 

210,255,169,63,32 , 210,255 
25 OATAI69, 32 , 32,210,255,32 , 207,255,72,1 

60,0,165,168,145,55,104 
202 COMPUTE!'s GClelle No~., mber 1983 

4,166 , 55 , 208 , 2,198,56 
55 OATA198 , 55,96 
56 S=PEEK(55)+256*PEEK(56):I=120 : GOSUB10 

o 
57 5YS(828) 

END 58 
600ATA165 ,1 67,240,59 , 160,B,177 , 251 , 32 ,L 

99,H0.176,12,165,55,197 
65 DATA251 , 208~21,165 , 56,197,252,208,15, 

169,0,133, L6.1 , 165, 253 , 133 
70 OATA251,165 , 254,133,252,76 , 49,234,166 

,198,177,251,157,119,2,230 
75 OATA198 , 32 , L111,HB,165,198 , 201,11,144 

,204 , 230 , 167,76,49 , 234 , 165 
8el OATA215,32 , L99,H0,176,3 , 76,49,234 , 165 

, 8,41,1,208,247,160 
85 OATA0 , 177 ,2 51 , 197 , 215,208 , 6 , 32,Ll11 , H 

0,76 , L6 , HB , 32,Lll1,H0 
90 OATA76,L81,H0,201,133,144,6,201,141,1 

76,2,56,96 , 24,96,166 
95 DATA251,208 , 2 ,1 98,252,198 ,251, 96 , 0,0 
100 F=0:FORO=STOS+I:REAOA$:IFASC(A$)<58T 

HENA=VAL(A$):GOT0115 
105 IFASC(A$)=76THENA=VAL(RIGHT$(A$,LEN( 

A$)-I»)+PEEK(55) : IFA>255THENA=A- 256 : 
F=1 

110 IFASC(A$)=72THENA=VAL(RIGHT$(A$ , LEN( 
A$)-I»)+PEEK(56)+F:F=0 

115 POKEO,A : NEXT:RETURN 

The Beginner'S 
Corner 
(Article 011 pnge 150.) 

Bake A Cake 
1 OIMI$(24),B$(24,1),M{11),C$(11) : Z=24 

:rem 126 
2 POKE 53281,1 :rem 193 
3 FORN=0TOZ :REAOA$,8${N,0):I${N)=A$+" "+B 

${N,0):NEXT : rem 118 
5 PRINT"{CLRl(8LU}(5 OOWN}(S RIGHT}BAKE A 

CAKE" : rem 6 
7 PRINT"{2 OOWN}CHOOSE:":PRINT"{OOWN} 1 N 

EED TO KNOW":PRINT " {3 5PACES)WHAT CAN B 
E MADE ." :rem 77 

9 PRINT"{OOWN} 2 WANT TO SEE":PRINT" 
(3 SPACES) A CERTAIN RECI PE" : PRINT " 
(DOWN) 3 END PROGRAM" :rem 79 

11 GETE$: IFE$= "3 "THEN200 : rem 82 
13 IFE$= " 2"THEN61 :rem 165 
15 IFE$<>"I"THEN11 :rem 222 
17 PRINT"{CLR}{SLU}IN THE FOLLOWING LIST, 

PRESS":PRINT"{2 SPACES}'Y' IF YOU RAV 
E THE INGREDIENT" : rem 53 

19 PRINT"{2 SPACES}'N' IF YOU DO NOT 
( OOWN}":PRINT"{2 SPACES}'S' TO START 0 
VER.(2DOWN)" :rem97 

, 

, 



21 Y=0:FORN=0TOZ:PRINTB$(N,0);"12 SPACES]
(RED}—{BLK}";:GOSUB150 :rem 58

23 GETE$:IFE$="S"THEN17 :rem 75

25 IFE$="N"THENPRINT"N{BLUJ":GOTO31

:rem 114

27 IFE$<>"Y"THEN23 :rem 12

29 PRINT"Y{BLU}"iY=Y+1 :rem 57

31 B${N,1)=E$:NEXTN:C=0:PRINT"[2 DOWN}YOU

CAN MAKEs" :rem 113

33 IFBS(1,D = "N"ORB${2,1) = "N"ORB$(5,1) = "N

"THEN37 :rem 17

35 IFY>7THEN47 :rem 95

37 PRINT"NOTHING TODAY.":PRINT"YOU NEED M

ORE SUPPLIES" :rem 205

39 PRINT"[2 DOWNl{GRNJPRESS RETURNfBLU}";
:GOSUB150 :rem 148

41 GETE$:IFE$=""THEN41 :rem 245

43 IF ASC(E$)<>13THEN41 :rem 249

45 GOTO5 :rem 215

47 RESTORE:FORN=0TOZ*2+1:READE$:NEXT:READ

A$ :rem 19

49 FORfrJ=0TOZ:READE5:IFE?=""ORES="0"THEN53

:rem 208

51 IFB$(N,1)="N"THENFORI=N+1TOZ:READE5:NE

XTI:GOTO55 :rem 199

53 NEXTN:PRINTA?;" CAKE":C=C+1 :rem 13

55 READA$:IFA$<>"Z"THEN49 :rem 205

57 IFC=0THEN37 :rem 68

59 PRINT"(DOWNJgO AHEAD AND BAKE1":GOTO39
:rem 31

61 PRINT"{CLR)[BLUKDOWN}CHOOSE:{2 DOWN}"

:PRINT"A BANANA CAKE":PRINT"B CHERRY C

AKE":PRINT"C CHOCOLATE CAKE" :rem 59

63 PRINT"D DEVIL'S FOOD CAKE":PRINT"E GOL

D LAYER CAKE":PRINT "F OATMEAL CAKE"

:rem 23

65 PRINT"G RED VELVET CAKE":PRINT"H SAUER

KRAUT CAKE":PRINT"I SPICE CAKE"

:rem 146

67 PRINT"J TWO-EGG CAKE":PRINT"K WACKY CA

KE":PRINT"L WHITE CAKE":GOSUB150

:rem 187

69 GETE$:IFE$=""THEN69 •rem 9

71 A=ASC(E$) :IFA<65ORA>76THEN69 ':rem 83
73 RESTORE:PRINT"[CLR][BLU]";:FORN=0TO2*Z

+1;READE$:NEXT :rem 79

75 IFA=65THEN79 :rem 131

7 7 FORN=lTOA-65:READAS:FORI=0TOZ:READES:N

EXTI,N srem 23

79 READAS:PRINTA?;" CAKE[DOWN}":1=0
:rem 177

81 FORN=0TOZ:READE$:IFE$=""ORVAL(E5)=0THE

N85 :rem 193

83 M{I)=VAL(E$):C$(I)=I$(N):PRINTM(I);TAB

(6);C$U):I =I+1 :rem 152
i85 NEXTN :rem 2 50

87 PRINT"[2 DOWN}[RED}CONVERT RECIPE? (Y/

nHbLU)" jrem 220
89 GETES:IPE?="N"THEN39 :rem 86

91 IFE5<>"Y"THEN89 :rem 25

93 PRINT"[DOWNjMULTIPLY BY WHAT":PRINT"NU

MBER OR DECIMAL?"!PRINT"{RED] —[BLU]"

■■rem 27

95 INPUTF:IFF<=0THENPRINT"SORRY, F>0":GOT

093 jrem 90

97 F=INT(F*100)/100:PRINT"!CLR)1bLU]";F;"

TIMES ORIGINAL{DOWN}":PRINTA$;" CAKE
{DOWN]" :rem 101

99 FOR N=0 TO 1-1:PRINT INT(F*M(N)*100)/l

00;TAB(6);C$(N):NEXT:GOTO 87 :rem 109

101 DATAC.,SHORTENING,C.,FLOUR,C.,SUGAR,C

.,BROWN SUGAR,TSP.,BAKING PDR,TSP.

:rem 25

103 DATASALT, TSP., SODA, C, CHERRY JUICE,,C

HERRIES,C. , BANANAS, C, SAUERKRAUT, C. ,M

ILK :rem 188

105 DATAC..BUTTERMILK,,EGGS,,EGG WHITES,T

SP.,RED COLOR,0Z.,CHOCOLATE,TBSP.,COC

OA,TSP. :rem 187

107 DATAVANILLA.TSP.,CINNAMON,TSP.,NUTMEG

,TSP.,VINEGAR,C.,SALAD OIL,C..WATER,C

..OATMEAL :rem 137

109 DATABANANA,.67,2.5,1.67,,1,1,1,,,1,,,

.67,2,,,,,,,,,,,.CHERRY, .5,2.25,1.33,

,3,.5,,.25 :rem 161

111 DATA16,,,.5,,,4,,,,,,,,,,.CHOCOLATE,.

,1.25,0 :rem 143

113 DATADEVIL'S FOOD, .67,2 . 25,2,,1,1,1,,,

,,1.25,,3,,1,3 ,,,,GOLD LAYER,.5,

2.25,1.5, ,3 :rem 49

115 DATA1,,,,,,1.67,,2,,,,,1.5,,,,,,,OATM

EAL,.5,1.5,1,1,,-5*l,r,,f,*£,/,,,l,■'

5, .25, , ,1.25 :rem 76

117 DATA1,RED VELVET,.5,2.75,1.5,,,.5,1.5

1,2,,6,,2,1,,,1,,,,SAUERKRAUT,.

67,2.25,1.25 :rem 211

119 DATA0.1,.25,,,,,.67,,,3,,,,8,1,,,,,1.

25,,SPICE,.75,2.25,1,,1,1,1,,,,,,1,3,

,,,,,1,-5,,0 :rem 37

121 DATA0, ,TWO-EGG, .5,2.25,1.5,,2.5,1,,,,

,,1,,2,,,,,1,,,,,,.WACKY,,2.5,1.5,,,\

i1i,,.,,,,0 :rem 142

123 DATA0,,6,1,,,1.5,.75,1.5,,WHITE,.75,2

* ^J r -L 'J I I J r J- I II t I t*-*tl^tttt*-+^tlllt*l

Z :rem 103

150 FORI=0TO9:GETE$:NEXTI:RETURN :rem 110

200 PRINT"[CLR)[BLU}":END :rem 38

VIC/64 Program
Lifesaver
(Article on page 132.)

UNNEW
10 1=525

20 read a:if a=256 then 40

30 poke i,a:i=i+1:goto 20

40 poke 43,525 and 255:poke 44,2:rem set

[space}bottom of memory
50 poke 45,578 and 255:poke 46,2:rem set

EspaceJtop of memory

60 clr : save"0:unnew",8

70 rem for tape use save"unnew",1,1

525 DATA 160,3,200,177,43,208,251

532 DATA 200,200,152,160,0,145,43

539 DATA 165,44,200,145,43,133,60

546 DATA 160,0,132,59,162,0,200

553 DATA 208,2,230,60,177,59,208

560 DATA 245,232,224,3,208,242,200

567 DATA 208,2,230,60,132,45,164

574 DATA 60,132,46,96,256

BEFORE TYPING...

Before typing in programs, please refer to "How
To Type COMPUTEI's Gazette Programs," "A

Beginner's Guide To Typing In Programs," and
"The Automatic Proofreader" that appear before
the Program Listings.
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21 Y=0:FORN=0TOZ:PRINTB$(N,0) ; " {2 SPACES) 
[RED}--{BLK}"; :GOSUBI50 :rem 58 

23 GETE$:IFE$="S"THEN17 : rem 75 
25 IFE$ = "N "THENPRINT "N[BLU}":GOT031 

:rem 114 
27 IFE$o"y"THEN23 :rem 12 
29 PRINT"Y[BLU}":Y"'Y+l :rem 57 
31 B$(N , I )"'E$:NEXTN:C=0 : PRI NT"[2 DOWN}YOU 

CAN MAKE:" :rem 113 
33 IFB$(l,I):"N"ORB$ (2,l)"""N"ORB$(5, 1)="N 

"THEN37 :rem 17 
35 IFY>7THEN47 :rem 95 
37 PRINT"NOTHING TODAY. ": PRINT"YOU NEED M 

ORE SUPPLIES " : rem 205 
39 PRINT" {2 DOWN } {GRN}PRESS RETURN {BLU} "; 

:GOSUBI5 0 :rem 148 
41 GETE$:IFE$=""THEN41 :rem 245 
43 IF ASC(E$)<>13THEN41 :rem 249 
45 GOT05 : rem 215 
47 RESTORE : FORN=0TOZ·2+1 : READE$ : NEXT :READ 

A$ :rem 19 
49 FORN"'0TOZ : READE$ : IFE$:""ORE$="0"THEN53 

:rem 208 
5 1 IFB$(N,I)= "N"THENFORI=N+ITOZ:READE$:NE 

XTI : GOT055 :rem 199 
53 NEXTN:PRINTA$;" CAKE" : C=C+l :rem 13 
55 READA$:IFA$o"Z"THEN49 :rem 205 
57 IFC=0THEN37 : rem 68 
59 PRINT" (DOWN}GO AHEAD AND BAKEl" : GOT039 

:rem 31 
61 PRINT"{ CLR){BLU){DOWN)CHOOSE : (2 DOWN)" 

:PRINT"'" BANANA CAKE" : PRINT " B CHERRY C 
AKE":PRINT"C CHOCOLA'l'J:: CAKE " : rem 59 

63 PRINT" D DEVIL ' S FOOD CAKE ": PRINT"E GOL 
o LAYER CAKE":PRINT "F OATMEAL CAKE" 

:rem 23 
65 PRINT"G RED VELVET CAKE " : PRINT"H SAUER 

KRAUT CAKE ": PRINT " I SPICE CAKE " 
: rem 146 

67 PRINT"J TWO-EGG CAKE":PRI NT"K WACKY CA 
KE" :PRINT"L WHITE CAKE" :G05U8150 

:rem 187 
69 GETE$ : IFE$= " "THEN69 : rem 9 
71 A=ASC(E$) : IFA<650RA>76THEN69 :rem 83 
73 RESTORE : PRINT" {CLR} {BLU 1"; : FORN=0T02 ·Z 

+1:READE$ : NEXT : rem 79 
75 IFA::65THEN79 :rem 131 
77 FORN"'ITOA- 65:READA$ : FORI=0TOZ : READE$:N 

EXTI,N :rem 23 
79 READA$ : PRINTA$ ;" CAKE[DOWN}" : I=0 

: rem 177 
81 FORN=0TOZ : READE$ : IFE$=""ORVAL(E$)=0THE 

NB5 :rem 193 
B3 M(I) - VAL(E$):C$(I):I$(N) : PRINTM(I):TAB 

(6) ; C$(I) :I -I+l : rem 152 
1 B5 NEXTN : rem 250 
87 PRINT " {2 DOWN} {RED}CONVERT RECIPE? (Y/ 

N){BLU) " :rem 220 
89 GETE$ :I FE$"'''N '' THEN39 :rem 86 
91 IFE$ () "y"THEN89 : rem 25 
93 PRINT"{DOWN}MULTIPLY BY WHAT":PRINT " NU 

MBER OR DECIMAL1 ":PRINT "IRED) --(BLU) " 
:rem 27 

95 INPUTF : IFF<=0THENPRINT"SORRY, F>0 " : GOT 
093 :rem 90 

97 F=INT( F·100) /UI0 : PRINT" (CLR) I BLUI"; F;" 
TIMES ORIGINAL I DOWN}" :PRINTA$ ; " CAKE 
(DOWN)" :rem 101 

99 FOR N-0 TO I - l:PRINT INT(F ·M (N)·100)/1 
00;TAB(6);C$(N):NEXT:GOTO 87 :rem 109 

101 DATAC . ,SHORTENING, C.,FLOUR, C . ,SUGAR,C 

. ,BROWN SUGAR, TSP. , BAKING PDR,TSP. 
:rem 25 

103 DATASALT,TSP., SODA, C. ,CHERRY JUICE"C 
HERRIES,C.,BANANAS,C.,SAUERKRAUT,C.,M 
ILK : rem 18B 

105 DATAC . ,BUTTERMILK " EGGS"EGG WHITES,T 
SP. ,RED COLOR ,0Z .,CHOCOLATE,TBSP.,COC 
OA , T5P. :rem 187 

107 DATAVANILLA,TSP.,CINNAMON,TSP.,NUTMEG 
,TSP.,VINEGAR,C., SALAD OIL ,C.,WATE R,C 
.,OATMEAL :rem 137 

109 DATABANANA, . 67,2 . 5,1.67 , ,1, 1,1 " ,1", 
. 61 , 2""""" , , CHERRY, . 5 , 2 .25, 1.33 , 
, 3, . 5 " . 25 :rem 161 

111 DATA16 " ,.5",4""""",CHOCOLATE , . 
67 ,2. 5 ,1 . 75" , . 5, 1""" ,2" ,2, ,1"" 
,1 . 25 ,121 :rem 14 3 

113 DATADEVIL'S FOOD,.67,2.25,2"I,I,l", 
, , 1 .25, ,3, ,1,3" " "" ,GOLD LAYER , .5, 
2.25,1.5,,3 :rem 49 

115 DATAl" ", , 1.67, , 2 "" ,1 . 5 """ ,OATM 
EAL, .5,1.5,1,1" . 5 ,1, "", ,2"" ,1, . 7 
5,.25" , 1.25 :rem 76 

117 DATA1,RED VELVET,.5,2.75 , 1 . 5",.5,l.5 
"",,1,2 , ,6 , ,2,1" ,1 " , ,SAUERKRAUT , . 
67,2.25,1.25 :rem 211 

119 DATAI2l , 1 , .25" " , . 67 " ,3" " 8,1 " ,,,1. 
25 , ,SPICE,. 75,2.25,1 , ,1,1 , 1 " ", ,1,3, 
"",1, . 5 ,,121 : rem 37 

121 DATA0, , TWO-EGG , . 5,2 . 25 , 1.5 , ,2.5 , 1"" 
, ,I, ,2"" ,1""" ,WACKY, ,2. 5, 1. 5 " , 1 
,1""",,0 :rem 142 

123DATA0"6 , 1 ",1. 5 , .75 ,1. 5 ,,WHITE,.7 5 ,2 
.25 , 1 . 5, , 3,1"", ,1 " ,5, I, , 1.5""" , 
Z : rem 103 

150 FORI=0T09:GETE$:NEXTI:RETURN :rem 110 
200 PRINT " {CLRJ{BLU} " :END :rem 38 

VIC/64 Program 
Lifesaver 
(Article 011 page 132,) 

UNNEW 
10 1=525 
20 READ A:IF A~256 THEN 40 
30 POKE 1,A:lmI+1:GOTO 20 
40 POKE 43,525 AND 255:POKE 44,2 : REM SET 

{SPACE}BOTTOM OF MEMORY 
50 POKE 45,578 AND 255:POKE 46 ,2:REM SET 

{SPACE}TOP OF MEMORY 
612l CLR : SAVE"0:UNNEW" , 8 
70 REM FOR TAPE USE 5AVE "UNNEW " , 1,1 
525 DATA 160,3,2121121,177,43 , 208,251 
532 DATA 21210 , 200,1 52 , 160,0,145,43 
539 DATA 165,44,2121121,145,43,133,60 
546 DATA 160,0,132,59,162,I21,2012l 
553 DATA 21218,2,230,60,177,59,208 
560 DATA 245 , 232,224 ,3,208 , 242 , 2121121 
561 DATA 21218,2,230,6121,132,45,164 
574 DATA 60,132,46,96,256 

BEFORE TYPING ... 
Before typing in pr0r,rams, p lease refer to "How 
To Type COMPUTE.'s Gazette Programs," "A 
Beginners Guide To Typing In Programs," and 
" The Automatic Proofreader" that appear before 
the Program List ings. 
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DISK-a-ZINE"
For Commodore 64 Users

Trie mogaz:ne on o disc'
Menu driven • ready to run

programs with games ■ articles

Kids Korner • business programs,

and more!

SEND: CHECK OR MONEY ORDER

to

3118 Gilbert Dr.

Shreveport, La. 71104

S8. per issue per year 560.

g««« Software For

,^5^-^j Commodore 64

c --■,.*.,p-i-r I progru h-. .r li

i>nd* Ittvtl «wj l to tdtii-Ht IlmtBf
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FLIGHT A-* *13.?3
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FANTASY COMPUTEHWAPE -

C-64®/VIC-20®

CONSOLE UNIT!
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THE
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EXPANDER
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NEVER AGAINI

• . : . j »: ---• 1

■ ■- ■ -: '■■ "-'■ ■

ALSO1. . . SAVE BLOCK 5(A00O)
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a Counting d uitle letier/Big Loiter

d Alphabei sequence d same/ DlHereni

sfl.05 ea 628.S5 l»r ail four

Free Brocimrc D

Addicsa

dry SI. .zip.

*i3onal 1 lu-i k <n inonf

CalH Lvstclrnts add < sales

KldBli Software

(>i 16 Merced Ave #17.^
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COMMODORE 64"
OWNERS ONLY

■SHARE-LEARN-ENJOY.

• Monlhly Newsletter

• Public Domain Software

• Reports of Receni 64 Articles

• Local Chapter Meetings

• Service Advice

• Bl-Monthly Magazine • Advice on Training
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phone no. and annual dues ($25} to:

The Commodore 64 Users Group

P.O. Box 572
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2 + 1 EXPANDER
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I EPtCW WITCHED «

\\\i !J1 '.'.IP FOR BUCK (SSIGNMENTS

RAM BLOCK'29."
&K MEMORY EIPANS1UN CARD

SCRtlN IIMMrlS .',;., i'.'i: l'i AND TE5TCO

■■■■:■■. BASIC (IK BARF K CIHCUIT VIC ID VIC OH OH
BOARD 1S.K

FUI OVER IHE

UAH I niUbc ttu ci cct ijq qc

PROGRAMMER ^LKSJT
•79.** "SO "W10' SM INFUT SflPS
«Wg«nJHM0G« *4g.«

MIGHTY 5

S RJIL SEJtvra EIPAMSKN CONNICTOHS

COS, SOFTiVAflE CDNTSDL DF BIDCK ENABIE IINES

DUU RESi! SWITCHES BESET VIC OR MKHTY B ,

IGD1D CDN.VECTC-RS (JSESSEViHJl CSMES OR RAM CA11DS AT ONCE

These and other fine products available Irom:

QUEUEPRODUCTS
1313)846-6666

BOX 16551 DEARBORN, Ml 48721

DEALER INQUIRY REQUESTED

FREE OFFER!

COMPUTER

CASSETTES

57©

FREE VIC-20 Compatible
"Party Trivia Game"

with each order of

20 or more C-10's

C-1G Length

S Screw Shell/Free LaOels

Lifetime money back guarantee

Storage Son add tje each
S2 00 shipping charge — any quanlily

(Canadian orders S4 00 shipping)

NJ ResiOents add 6% sales tan

Send check or money order lo

PARALLEL SYSTEMS
Box 772

Blackwood.NJ 08012

609-227-9634

I i'l PRICE inTRODUCTIOn

VIC • C-64 • TI-99

19.95

19.95

14.95

14.95

11.95

14.95

14.95

14.95

9.95

9.95

Spreadsheet

rile Manager

Word Processor

Payroll

Mailing List

Inventory

Statistics

Personnel File

Checkbook

Budget

California Rasioents add 6.5% Tax

For FREE Catalog Write:

Valorum
441 Clyde Ave. B

Mtn. View, CA 94043

(415)968-8500

Writers,

programmers,..

COMPUTEVs

Gazette

is looking for

articles on the

VIC and 64.

'PUBUC DOMAIHT™
— SOFTWARE —

Supporting all COMMODORE computers

Written by usar3H for users

+ GAMES * UTILITIES * EDUCATIONAL *

Ov»r 1300 program! and growing.

VIC 80""
VIC Catalan •! - HM- iHognnu- Tiw/Dnk- HO00

VIC CDHsc!«n "2 - 70* orosr.mi- Tapi/Dnk - 11000

VIC C0llnCT.on «3 - 70+ |>ratjrBrni - T(nfl/Dnik - 110 00

VIC cgllsction *4 - 60+prosromi - Tupn/Dnt - HO 00

You wouldn't buy a computer

with part of it missing,

would you?

.'jj( u you shouldn't buy less

than a complete compiler.'

COMMODORE 6fl si -36-f pponrams-Tapo/Dis^-SlO.OO
COMMODORE 64 #2 -26+programs- Tanf/Disk-110.00
COMMODDHES4 #3-2B+oraa"ini-Tlp«/D.sk-110 00

PET'J / CUSP
PFT/CBM- 5 Ulllity- Tjn.iTJ.lki _ IIOOO ncn
PET/CBM- 11 Giitw- Tipai/Dnki - (1000 «ih

PFT/CBM - 0 EduciEkDnal - TcpaB'D.iki - SID 00 each

IH.YSI.T: Rc»ct S»ilcl.
Works on Vie 20 or Commodoro 64 - S5.00

_AII pneaa include ihipp.p*fl and h4ndling

Waara VOUR worifl wid*uurBDfiwHrsccfinection.
An ahemativa la iha high cast ot software.

CHECK. MONEV ORDERS.
VISA am] MASTERCARD .i. .-,>;-,.■

For A Free Flyer Write:

Public Domain, Inc.
5025 S. Rangoline Rd.r W. Milton, OH453B3

Phone (513] 698-5638

Our compiler compiles

the full basic set for the 64.

and it's only $29.95

MUD CHICK OR Momr ORDER 10;

211£ EAST AHAPAHO, SUITE 3

HICKlRDSOh. TX 75D11

VIC-20

MATH MENACE arcade action malh

drill

BLACKJACK Vegas style, great

graphics

CHARACTER DESIGNER custom

design your own characters

LETTER WRITER for use with VIC

printer

$9.00 each/4 lor $29
+ $1 postage

MARSHMALLOW SOFTWARE

P.O. Box 3810

Bozeman, MT 59772

Advertise your

program or

product for the
VIC-20 or 64

here and reach

hundreds of

thousands of

readers.

FREE
DATA BASE

■ it data base program

lisllni y lo Enter' and useftil

for kt;., ■ ji person^

■'i youi Co ■

I'll r\d

ii yu;ir

. id 111

.tiCtfi

'. onto.

■ QBK. N.V, 1001B

--... ~_ftIILI.lI '49." 
....... MIGHTY 5 .=- I lUi SlJm UPI-'ISO tXJ;Ii(CTOlt$ =. RJl'IlI1Il 0lf(I1I1 tI' lIlCO (H.I.I.jllPi(S 

llUAl IIlSlT $WIfOfi FIS£I n: OII MQtTY I i 
mo CCJr;'oltfO!SlllSlS SMIW, CAIoIlS (III WoI {»lIS 'I 0Ml 

T/lese and o /her fme produc Is aVlJIlllble from 

QUEUE PRODUCTS 
f373/ IJ46.6666 

BOX 1656 / DEARBORN, MI48121 
DU ll ER INQUIRY REQU[S TfO 

Writers, 
programmers,,, 

COMPUTEt's 
Gazette 

is looking for 
articles on the 

VIC and 64, 

VIC-20 

MATH MENACE arcade action math 
drill 

BLACKJACK Vegas style, groat 
graphics 

CHARACTER OESIGNER custom 
doslgn your own characters 

LETTER WRITER for use with VtC 
printer 

$9.00 eachl4 10r $29 
+ $1 postage 

MARSHMALLOW SOFTWARE 
P .O. Box 3810 

Bozeman, MT 59772 

FREE OFFER! 
COMPUTER 
CASSETTES 

57¢ 
FREE VlC-20 Compatible 

"Party Trivia Game" 
with each order of 
20 or more C-10's 

• c· 10 lengHI 
• 5 Screw Shell/F.ee Lebels 
• lifeTIme money backgu.,.nIH 
• Storage 60_ lOCI 12C each 
• S2 OO ShlP91ng cnalge - .nvquanlJly 

(CanadIan OfCl~UI $' 00 ShIPPIng) 
• NJ ResulenlS loa 6~ ules ,n 
• Send check 0' moneyordef 10 

PARALLEL SYSTEMS 
Box 772 

Blackwood, NJ 08012 
609-227-9634 

Supporting . 11 COMMODORE r;omput8l"l 

Writt .... by u .. .,.. for usen 
* GAM ES * UTI UTlES * EO UCAnONAL * 

0- 1 JOO progr_ ...cI 11"--" 
\ 'IC eo" 

VIC coIlo<:' .... . \ • Jo.- ___ ' ..... 0... _ 110.00 
VIC <0110<, .... _2 _ 70+ _,.,.,. _ TOIHIth>\ _ '10 ,00 
VIC <0110<' .... . 3 _ 11>* "",,,,'''''' _ To .... o. .. _ 5'0.00 
VIC ,,,,,",,,_ u _ ~+ _ .. m, _ T ..... O'.~ _ 510,00 

OO~UlOnoHt: 84" 
COMMOOO~E e.o '"~ - 15+ _ ..... - T.",,/00,'-S ' 0,00 
COMMODO REM "1-25+1><09, .... _ Tooo/1)o • • _ll0,00 
COMMOOORE&l ,3 _25+ 1><09""'_ T ..... O' • • -"o.oo 

p E'J"l / CDW 
PE'T/C8M - 5 111" 11'_ T--..0' .... _110,00 ..... 
P£ltcaM- •• G __ T~"'_I'O.oo .O<I! 

P'fT/C8M-' ~_ T_"'- I'Ooo N¢h 

DL,"SEn He.et s.tt.c.b 
W...u on VIC 20 0< ~ M - $S.OO 
./JJj"--~ - """" 

W. ... YOUIl _ ..... _...rtw.,..c~ 
An ~ to IN I"igh c:os1 01_ ... 

CHECK. M ONEY OIlOERS. 
VISA....t MASTERCARD accepted. 

For A Free Flyer Wn"re; 

Public Domain. Inc. 
5025 S. II Ad .. W. Mit.on, OH 45383 

696·5636 

Advertise your 
program or 

product for the 
VIC-20 or 64 

here and reach 
hundreds of 
thousands of 

readers. 

1/2 PRICE II'ITRODUCTIOI'I 

VIC • C-64 • TI·gg 
Spreadsheet 19.95 
rile Manager 19 .95 
Word Processor 14.95 
Payroll 14.95 
Mailing U st 14.95 
Inventory 14.95 
Sta tistics 14.95 
Personnel fUe 14.95 

Checkbook 9.95 
9 .95 

Calliorma Res.oen.s add 6.5~ Tax 
For FREE Calalog Wrue: 

You wouldn" buy a compute r 
wllh part o f II mis sing, 

would you? 

Then yeu s houldn·1 buy less 
Ihltn It complete compl/er! - ----

OU t complie r complies 
the full bn lc . e t for the 64, 

.nd It ', onl , 5 29.95 

.. .. 0 CM t t . O •• 0 • .,. CHIOU TO. 

•• ., a. ............ . 
., .. ..... ' ''rAMO. Ju .... " 

. 'CH'n,e-. .. 1S01. 

FREE 
DATA BASE 

" 

" AK NY \101& 



• Up lo 10 tn

• Sunrcii LincT p

• SnvtVlojifl'mcrge
files

• 1024 cotor

combinalions

WORDPROCESSING FOR THE
VIC-20 AND C-64

Be more creative and

efllcient by using Ihe

ScTifc'j • .i-.y-ir.i-r. ..rn
menu-driven features.

Wilhtn minute■ use:

• Move • Insert
• Delete • Scroll
• Word wjap » Cenlar

• Formalted gnrning, Margin

adjusi. fight justify. Singkf.
double, or Irfplt! sthico

• WMh some primers

graphics, underline, and

specral charaders

For a limited lime you can obtain theSnite at
a Special Introductory Price:

VIC-20 {Specify 16K

or 24K version) £t*?£ S16.95
Commodore 64 version j&*"fij, $19.95
Add S3.00 loi discs. Specify your lype and
model printer.

Send a check or money order (including
13.00 lor mailing) to:

Svtige Associate;;
PO Bdj ^9^647. Dayton. OH 45429

Allow 3 weeks for persona! checks
Ohio FH^irfents add 6% sates (a*

VIC-SO and C-64 flrt tranernark! ol
Commorfore Business MjicMinri. Inc.

Dynlor Inqiiiric3 Wfllcurnnri

Having trouble

learning to use

your computer?

FOR

VIC 20

16k with

Battery $89
Backup

NO MORE DATA LOSS!

If power Fails — dala and programs
are retained (or up lo 2 weeks!

No other 16k expansion can make

this claim!

PLUS'

• FULL BLOCK SWITCHING

• WRITE PROTECT

• RESET SWITCH. AND MORE

FULLY GUARANTEED

To order, or lor free detailed application

literature, write lo

ABARIS. INC.

PO Bos 2501

Vancouver. WA 96668

Add S3 pupping

Washington residents, add 6% aatns lax.

VIC & 64
YOUR NIFTY LITTLE C-64 JUST

BECAME A GRAPHICS POWERHOUSE

m

LEROY'S CHEATSHEET"

ONLY $>•>:.

AT LAST1 Trie mta*nLjin)nyrju need. wiltnuT flnunj back to
tkjll Th
LiyttcontLiinprogi.im stalling locations, funci.on key laDtf-

i iddd|d

HSVicFort
HESWnii>r
Viwdpra ll [>
E5

a 1^ QuiCh Lktwfl Fqx

PJl'.fi-ic™

D

_ su

□ Basic

J L>j l[K4iAJr ji'i] Pin-l-i -,.

CHEATSHEET PRODUCTS"'
PO B.k oj^.j F m^thjitfi PA 15J1

Finjillyi Unlock tlip poWBrful hi-rcs and multi-lOltn tu-

m Ijrjp.li ;■, [ip-rn^,Li| ,,' . ,iNr C-C4 NltWVOb CJin Crfffltn

D'oTemoral graphics for gam**, rjripha. or jlui i\n Tun1,

* UiP all al Coir-ifnri)llO'0 i chriraflFliand/lrrcriarBrEr'a

ol your own design Uta l^oih C-64 ionli iifnul-

■ dneously.

• Cliaratreri may be normal or ruverBH. positive Or

negative, upright or rolaled. All combinations may

ba ufisrl

' Placa charactera anywhere on tho scroon, noi |ust in

rhp usual c ha racier cqIIe. Ovurtflf) Or niaSD without

chanuirig tl»e background'

* Call lii-ras rouliPiPE (mm ynur HAS1C pFCjgrcini or

crraTo gr^ohics in the immofJinlP moilo Switcl* ni

wiH irorn hi-rfs icro«n 10 a.iancl.irrl Rcntn nnrj back

• Drart or nras-i wi(h a |0|5fick using any L |ijraC[nr ni

the ar>ius

■ Linsi. circles, and area drj^n hue urn Really PRO-

spline connactsdiscrEEflilod with a irnQoTh

• Machine code program uses no! a amglnj byto c'us

BASIC RAM

WETHERiEE SOFTWARE

O Bo.^SU taAibM VI <HU)

SALES

pP1 of HOUSTON *-^f

10 for 10 tor COMMODORE 64

• ID PROGRAMS FO1 J10 0O. POSTAGE

PAID ANYWHERE ON EARTH

• PROGRAMS CAN BE USEO AS POINT

O? PURCHASE DISPLAY ADVERTISING

AS THEY SHOW COMMODORE 6tS

AUDIO'VIDEO CAPABILITIES BLEND

ED INTO UNIQUELY PERPETUAL

PRESENTATIONS OFSOUND4COLOR.

• A BARGAIN FOR COMPUTER ARTWORK

APPLICATIONS AS PROGRAMS EDU

CATE USER AND EXPLICITLY SHOW ALL

POSSIBLE COMBINATIONS OF CHAR
ACTER, COLOR. VOICE ANO SPRITE
CAPABILITIES IN A RANDOM GENERA

TED FORMAT FOR YOUR COSMIC IM

PLICATIONS

• AVAILABLE IN CASSETTE ONLY.

•••$10.00***

SEND CHECK OR MONEY ORDER

RAINBOW SALES 4 SERVICES

PO BOX 771253

HOUSTON. TEXAS 77215

3-D OTHELLO

OJAI SOFTWARE
Offers for the unexpanded

VIC-20

An added dimension

to the game of Othello.

Play against friend

or computer

$15 per cassette

(Joystick required)

Dealer inquiry invttoti.

Calif. Res. please add 6% sales lax,

rt
WAflp situ cuwbuw n *c»r*jbvi_ VX.O

OJAI SOFTWARE

P.O. BOX 1860

OJAI, CALIF. 93023

206 COMPUTE!'! Gazette November 1983

QUEST OF THE EAGLE

UUI rnsiion Till IHL .SECURE PLUTONIUM AND

DELIVER TO PLANET JEMStO...ENEItGr LOW...

RADAR SHOWS CRAFT APmOACHING...TRANSfOIIT

ROOM TOO DAMAGED TO BEAU UP EUER0Y...IS

CRAFT FRIEND OR FOE?...

Cll Till t WrLEtE THIS MISSIS 11 111 11HIIE ID K0«I t "111 Hint

■ISSIOIS It Will TKET liSTlOI I IB'

inn

nciricuillT

ii om (til

GET THE MOST FROM

YOUR VIC-20/C64

{CHARGE OR COD ORDERS CALL

1-800-227-3800

WOROPROCESSING FOR THE 
VIC-20 ANO C-64 

e Be mOle crea tivt' a nd 
ellielen! bV using the 
Se't£k ·~ easy, lo · lu rn 
menu-driven Iu lu,e • . 
Wilhln mlnutfl U" : 
• Move • 1';1~ " 
• Oelolo • Scroll 

• Sc.e.,,, e<l,t • Woro wrap • Cen ter 
• Up Ie 10 tat>! • Fo,malle<l 1>""u"O, M."\I,n 
• $<lare" nr>(! replace adjust. rigot ju.t lly: SongiO. 
• S/I\>eilOlldlme'lle """btl!, Or '''p IO ' PIOCe 

1,le . • With $om<) p rinte .. 
• 1024 color graphic • . yrKIc,line. a"" 

comb,nahOM "oocial cha.aCICfS 
For 8 Um!!ed time you can obtain the S e .. k at 
• 5"..:11J1 In troductory Price: 
VIC·20 (Spec!!)' 16K 
or 2t K . , .. Ion) S~ $16.95 
Commodo. e 64 ve .. lon ~ $19.95 
Add 53.00 lor dlac • . SpecUy your type and 
model pr lnte. , 

Send I check or money orde r (Including 
$3.00 lor malllng ) to: 

S~ Associates 
PO So. 2'92641, Daylon. OH 4~29 

" "" .. J wee .. for """"<101 CheC k. 
0Il00 .. ,,,,,,,,to. <Id 6'10 .. ~. , .. 

~IC·:>O .~d C·(>oI .. ~ T"~"""''' . ol 
Commodor. !l.u •• ""u Mo< h.""., Inc 

O" .. e ' Inqu ,,, • • W.I<Om\l<l 

VIC & 64 

-- '"---
CIIEAtSllfEr FRODUCtS · "." 

I " i ., • I, .' I ~ I I~ 

3-~ OTHELLO 
OJAI SOFTWARE 

Offers for the unexpanded 

VIC-20 
An added dimension 

to the game of Othello. 

Play against friend 
or computer 

$15 per cassette 
(Joysti ck required) 

Dealer inquiry Invited. 

Calif. Res. ple8se add 6% sa/es /8X. 

OJAI SOFTWARE 
P.O_ BOX 1860 

OJAI, CAlIF_ 93023 

206 COMPUTEI'. Gozene Nov"mber 1983 

Having trouble 
learning to use 
your computer? 

R.I .. ...,. "...",..,. _ 'I '.... ... .. , 
BAS'C ..... _1 wv.. "-,1Ie_0I .......... , ... 

roS .0,.. .. ' .... "'''_ ~I'" ......... ".P 
"...,..101_"", Y"'" "'.., .... . 

' " "Trel " 
"-'-""II.-"nreBli I .... -,._ ...... """"'"" """'- .......... .... ..................... " ,,, 

, .. .. c 
"-_v ...... c. . .... 11 ' .. v .. " . __ _ 

_ .... ......... ...:, 1 -
_ ... ..-a.""..-. ... _ .... . ""_. --c- ................. ... '"'' ........... . ...... 
sw·' ....... e_.' . ..-IJW.. C>«COOOI< ,_ 
SW-l~CCOUIflS , _ ~O<, "' ..... _.-__ 
SW_ tDoT "'_ ..... _ . . .. _ SW-lCA.L"''''''' __ ", ___ - _.<>---. ...... ""-.. __ ...... ,.a-_ n._ 

T<>IOIlnl",m .. *" 5 .... 1< ... '''' 
Do. ~,. "OIl', 0 
coo A"","", " ., ~11-1' 

YOUR NIFTY UTTLE C-64 JUST 
BECAME A GRAPHICS POWERHOUSE 

~1Rl~~[l:!J ~ 
F,n.I",1 Vnlo< ~ ,~. powolful n~, ... n~ "''''' '~<O'''' n~ 
, .. ~"~h""I>OI""h., oIv",,' C·~ Now.ou ,.n ".". 
... 01 ........ , g'.ph", • • ", ~._ .. gtOon .. Of,..." tOf '"n~ 

v ••• " 01 Commodo'.·. ,h","'" .nd/Of .n .. o<'." 
01 yO"' OWn ~ • • 'g'" U .. "",h C·~ t ... " .. mu~ ,.n.""o". 
Ch.,o< .... "' •• 00 n",mol ~ ' . voroo, poo",vo " , 
nog""' •. "",'gh, '" ,o",.<1. All .omb,n •• iont m. v 
bflu,,<I. 

Pt ••• ,h" ...... . nvw".'. Oh ,h • ..... n. no' ...... 'n 
'ho ", • • 1 chor. Clo, c. II •. Ov. ,'." 0' .' ... w"hO"' 
c h.ng lng .h. b' .'g,,,undt 
C. II h~ , • • ,,,"Ion .. ',,,m ""'" BASIC P'''11'1m or 
. ' . 01. g .. ph'" in 'ho '''''''.d .... mOIl'. S""Ch .' 
w,II .,"'" hi-, •• 00","'0 " 'nu",, "'Un . nd ... "-
0. . .. 0' ..... ""'" foy""" " lO ng ,n. <h.,o<" ' " 
• n. 'I'\iu .. 
lin, .. ,,,<I • •. ,nd .. co d .. wn .~,om,,'C., .. p~o. 
SC II EE N ."" n 0 <""n« IS d .. < '0" do" _.n • ImOOln 
"n, ! 
Mooh,n. cOlI. "'O\j'.m .. eo "'" • "<>gl.v." ot ~"' 
BASIC RAM. 

.-~--... -.. "'.---.. ~-~ ... --_ ._~_n ... _ ... __ ... _"' .. __ , .... w u o~ 

.' 

WnH!~.n SOnwA~( 

'0 eo. . "., . .... ..-. '" • ., .. 

+ 

QUESl OF TIE EAGlE 

' " 1 111111' UIIIII I_ SECURE PLUtONIUM AND 
DELlVEII 10 PLA NET JEMSIO ... EIIEIIOY LOW ... 
IIADA II SHOWS CIIAFt APPROACII!IIO ... tIlANSPORT 
ROOM TOO DA MAOED TO IIEA M UP EIrIEIIOY ... IS 
CIIA Ft FRIEIriD OR FO£1 ... 

cu .011 CC. ,.,,1II1111 I IIIIII I U !VU lt! TI I III (ll lI lI'lil 
IIIIII' IN " lI lilT ~lTIlllm 

" IIIUIIII 
IllilI U lllrlilU 

.111 Plll l lll lll.l • 
CUlilmnll,n .. . 

111.11 
It1Clfl U11il11 

II 1111(111 

FOR 
VIC 20 .. . 

16k with 
Battery $89 
Backup 

~ 
. ~. 

NO MORE DATA LOSS! 
II power fails - da ta and programs 
are re ta ined for vp 10 2 weeks! 
No o ther 16k expansion can make 
this ctaim! 
PLUS; 
• FULL BLOCK SWITCHING 
• WRITE PROTECT 
• RESET SWITCH. AND MORE 

FULLY GUARANTEED 
To order. or 10' f.ee defalfed apphcat ioo 
li terature. write 10. 

ABARIS.INC. 
PO Box 2501 

Vancou~er . WA 96666 

Add 53 Shlppmg 

Washing ton ,,,"IOont l. 000 6'1. l ain Ia. 

SALES & 

HOUSTO N 

10 for 10 10. COMMODORE 8.( 
• 10 PROGR,\MS FOR $ 1000, POST"GE 

P" 'O """ YWHERE ON EARl H. 
• PftOGRAMS CAN BE USED AS POINT 

OF PURCHASE DISPLAY ,\DVERTISING 
AS THE Y SHOW COI.!MOOORE 8.'. 
AUOIO/ VIDEO CAPAB ILITIES BLENO
ED INTO UNIO UELY PERPETUAL 
PRESENT"TlONS OF SOUNO&COLOR . 

• " S"RQAIN FOR COMPUTER ARTWORK 
"PPLICATIONS AS PROQR"'~ S EDU
CATE USER "NO EXPLICITlY SHOW ALL 
POSSIBLE COI.!BIN"TIONS Of' CHAR
ACTER. COLOR. VOICE AND SFRITE 
CAPABILITIES IN ,\ RANDOl.! GENERA
lEO FORM"T FOR YOUR COSI.! IC II.!
PLICATIONS . 

• AVAILABLE IN CASSETTE ONLY. 

••• $10.00 · ·· 

SENO CHECK OR MONEY OROER. 
RA IN80W SAUS a S!RVICES 
P.O. BOX 112253 
HOUSTON. TEXAS 77215 



Micro Match
SAVES MONEY
Don't Let Programs Gather Dust!

TRADE Original SOFTWARE With

Documentation lor ALL MICROS...

WE MATCH TRADERS
for only $5.00

GUARANTEED SATISFACTION

FOR UNLIMITED TRADING:

AtkahautSQFTRABERS
Wotltivjide Trading Directories

Send your system description, titles ot

all software wanted, titles of all software

to trade and S.A.S.E. Send no money.

AVFTRADERS™
^international

—, 1610 Shorn aker Drive

) Murphysboro, IL 62966

SPEECH VIC-20
SYNTHESIZER FOR ¥IU iU

• Speech

• Eduutaul

Mm

• Gimc

Software

• RtM,

Machines

• Ell) To Us*

• nifei.it1 r

The "CHATTERBOX" is a standard cartridge with a DIN
plug lhal attaches beiweert the VIC-20 and ihe TV

Simply lollow Ihe principal ol allphones to pronounce

any word and utilize Ihe simple program 10 construci a

sentence or a speech. Endless meipensive applications

sucti as Inleraclive Education program response with

speech, game sottwate. robot, announcer, home con

trol center, alarm station, collection gate, vending

iracftine etc. OnJtr Km*. CHATTERBGXS99DQ. Al"

d)U Misctte lor VIC-20 or VIC-64 $55.00. Visa &

Master card wilh exp. date accepted CA res add
6.5% sales tai Send for Iree brochure

MAXTRON
78O7A Telegraph Read. Montebeiio, CA 90G4D

(213) 724-4491 • 7J4-0829

vic20
SOFTWARE

ROTORCOMMAND —An original, exciting spaco
game like no olher you have played belore. You con-

(rola sMiparrned *i1hi a levoJvingfoicefietd Flying
arounfl Ihe scfeen. your mission is lofTeslroy all in-

iruders wtig Iiy to get to your base. Tnis one rsqmlo

addicting Needs 3K and joystick

HANGPERSOK—This g^at new vsrstOnoMho
classic word game features a vocabulary of over 500
words Tno Vic'a sound and color capabilities ara

used well here. Hangperson Is greal fun For every
member of The lamlly. Needs 3K

STARFIGHTER — One of E he bast games wo'voseon

Inrttio VJc! You i ,.: ,'.,t .\'v.; :■.■ t- , .-in r:v '■ ih--: .

in tJoop spacn. Check Ihe map. pick your quadrant,

and go... but watch your fuel. Docking wilh fuel
ships will win some back. This game has il ell. You

may navar turn il off. Needs 3K and Joystick.

"'" This seloflfiree games is only 310.00 postage

included '"

EDUCATfONAL SOFTWARE
Also available is a set ol two fun and educational
games. One game special ires in teaching ihe four

bagic math skill? The olher Is a vocabulary builder for

olomuntary school sluaanta.Bnth are enjoyable and

will hold any child's artenu>n for hours. Both games
on one cassette fo' onfy £10 00.

GREAT DEAL

Buy bolhlhe educational pack and the games pack

for only $1G-00 and receive snolher super game pro
gram free ol charge! [

WAIL ALL ORDERS TO: LOMBO SOFTWARE

9i 4-7G9-65fl 1 M Birch Dnwe
W1*'™™*1 Pleasantville. N Y 10570

WE ACCEPT CHECKS OR MONEY ORDERS
AH Prices include Postage
Now Vnrk Stare residents musl add tgJM lax

FAMILY TREE

A NEW COMPUTER SOFTWARE PACKAGE

TO HELP THE AMATEUR AND PROFES

SIONAL GENEALOGIST USE THE COM

MODORE 64 OR VIC AS A DYNAMIC
SYSTEM TO CONTROL DATA ON THE

FAMILYTREE.

FEATURES:
• 664 NAMES PER DATA DISK

• FULLY INDEXED

• EASY EDITING AND UPDATING

• SEARCH FUNCTIONS
• PRODUCES FAMILY GROUP SHEETS

• PRODUCES PEOIGREE CHARTS
• OUTPUT TO SCREEN OR PRINTER

• COMPLETE MANUAL

BY HELPING YOU TO ORGANIZE YOUH

FAMILY TREE IT WILL AID YOU IN DETER
MINING THE AREAS OFYOUR RESEARCH

PRICE $39.35 US — S49.95 CANADIAN
(MICHIGAN & ONTARIO RESIDENCE ADD

TAX)

GENEALOGY SOFTWARE

PHONE 519-344-3990

P.O. BOX 1151
PORT HURON, MICHIGAN 48061

1046 PARKWOOD AVE

SARNIA. ONTARIO N7V 3T9

Writers,

programmers...

COMPUTE!*

Gazette

is looking for

articles on the

VIC and 64.

* PAYROLL *
* USER Friendly

* PRINTS Employee Pay

Stub

* W-iFJ's fit the end of

year.

* FEDERRL & F. I. CO. 8

STATE Calculations

* TOTALS FOR QUARTERLY

TAX REPORTS: Prints

all emoloyees on file

and gives you their

combined totals.

* FULL DOCUMENTATION

ONLY $89.95

C-64 DISK ONLY

J.0.Warren

P.O.Box £37

Clallam Bay, Wa.98326

PHONE £06-963-2693

^CANADIANS!

IF YOU ADORE YOUR 64-

YOLTLLLOVEC.S.5.

CAHADUH SOFTWARE SOURCE cc^t you win

Caitmodo't 64 Hot* BvtaKU and G*m* ScRuvi

COtlQtlt .-\- tr.i-.ii jn,< irpjj -.J^ Fail' lF«irY»r> !□ yftl'

An

PMM

• rernpiear*pshai|Epy>)|TDI

* HorrKAccojrilinHConlinantarrlDr
• Ju-npmin(Ep,.>(tD)

• O.'i>Bro«"Foi(QBFl

» F(^rBKWenFofaal(CD5miHTDf

■ firpCornmma-|O¥(!ic^

««

SJ 31

UH

54.95

7«S

uas

HU»'.

.'LAP. I'.. BCLECTtON ■ ovtr J00 n->t pwuLir

■HI

U4S5

K« OS

1)1 S-

mil

^jmrrxxbrt 64 program! From -io lop ?'J rnanufKiu'vrl

*V'Jt* rf pnov Iff Ffi E E CflUkigLM t*rc Dl#»W*F

CANADIAH SOFTWARE SOURCE

Bo» MO. SlflOOO -W. Toronto. Onl

MH M6M 5B9 4

■■■ (*IB] *91.3S42 ^

""- ■--■- 'BdiMri too 7*. u«s -31 Sana -*- - rz c*;,9

"Mar iuni-wi

MAKK VOUR OWN CARTRIDGES!

Pn>RramsSK

Cartridge to
-AUTO-RUN ■ (opl)

it l"i~vr-gp —

YOUH BASIC or
Machine-Cndc I'iS
P

y

• 0^)721 plugs into VIC-20

• ExjWBtal socket onboani
• Carts. Rr

()S-:t72:t ZIF nickel module

Alliiwsproarammiiia2764,

271B. 2SM, !532,2516 E['ROMS

(24.50

y

OS-37II S)ituni (Pfjiiw., ZIF mixl) (BH.51I

I Software Tiipe incl. Disk add J2>
OS-3722 Blank HK Carts. .21.50

Hlank2764KPROMS 111.50

OTTO SYSTEMS

8135 ENGINEER ROAD

SAN DIEGO, CA 92111

(619) 569-5665

- C,\ la lit Ui

• Foriho ComoiDdore 64 with lape or disk
• For Ilio VIC-20 witfi 24K mismory and disk

•Fivo fonis availabla: more coming

• Prim on any Epson FX, FX, or MX with Craniax: CBM

1525; Okidaia 82A wjfh Okipraph, or 8510 Piowiitoi
• TJioi dot gtaphics— not Commodoio block graphic!
• Monu-driven program oporatoa JiVo a woid piocosnor

■ Makoi signs up 10 13" toil by any length
• Makes borders of variable width op To 'A inch

• 8 sues of letters fiom SA" lo SVi' high

•ProponionaJ spacing
■ Automatic cenrenng: Right and left msiilyiny; Tab

Ord«r j'Iic BanaFr Machine - S19 0 5 (ram

Virginia Micro Syslems
13HS JeH Davis Highway

Woodbndge. Virginia 22191

"™ I Phone (203) 491-6502

SPEECH VIC 20 
SYNTHESIZER FOR -

, 

VlCo20 
SOFTWME 

ROTORCOMWAND - An anginal. e. cI1ino;1 spac. 
oa_lilc .. noOlhe<youlla""played belote. YO\lcon-
1101 a shi;) armed wM .. revolving Ioreelield. FlyIng 
around the ""men. your mission IS 10<leStroy all If>. 
\TUde,. .. 1'IO try 10 1/81 to your base . ~ on. is qu~ • 
..,.,lo;1lng. N...:Is 3K and msllck. 
HAHGPIERSON - Thill gfNI '- -.....ion 01 tt>e 
daule wotd 9':"" ",atures .. ~.';.~b! ~ <MH 000 
WOfdS. The Voc' .. ound . nd cob' (iU.. att 
..-MIl "",a. Hangperson Is !I,eal fun 10< ... . ry 
.... mber 01 It .. 'amlly . N ...... 3ft 
STARFlGHTER _ 0 .... ot 1~. be.t gamao we'"" see" 
10< me Vlc t VO\> muS! "",", Md <les1.0)' enemy tig ht ..... 
In <IMp apllCe . Chec~ ,"- m .... pick you. quMran1. 
and 00 . . . but watch your lual. ClockIng with lue' 
ships will win soma back. This game has " all , Yoo 
mev .... "", turn ~ oN. Need. 3K and joystick . 
• • • This .at ol1h, ... games is ""tv $10.00 po!Itage 

IncludeC ••• 
• ••• ' EOUCATIONAL SOFTWARE" ••• 

All<) 1 • • 111l>1li 15 .. "'" ollWO lun and oduc. tion,1 
ga ..... , an. g.me lpec\alil " I" ,eachlng 1M lou. 
bQlc math l~iI!s . The Olhe, 10 .. vocabula ry builder 11)1 
"'"",ntl 'Y ochaQl . t..cle ..... BoIh , r, ",Joyable and 
will hold any eroilcl', ' "anllon lor houri. EIoih games 
on one cassette lor only S 10.00. 

,CCCCCCCCCCGREATDEAL~CCOCCC'
Buy both tI>It educalional pack and the ~ IIIoCk 
lor only SI 8.00 and receive ar>othott sup&< ga .... ptO
g,am !,ee o! clw"gel! 
MAIL ALL ORDERS TO: LOMBO SOFTWARE 

9140769-6S<C1 ~=~I:N .Y . I 0570 
WE ACCEPT CHECKS OR MONEY ORDERS 
All Prieellndude Pos~ 
New York SI". rnldenl! mUII . 1Id III"'. IU 

FAMILY TREE 1> PAYROLL $ 
ANEW COMPUTER SOFTWARE PACKAGE * UeER Ft'l' endlv 
TO HELP THE AMATEUR AND PROFES· ~ . 
SIONALGENEALOGISTUSETHECOM· * PRINTS Erllol..:,yee Pay 
MODORE 64 OR VIC AS A DYNAMIC S t b 
SYSTEM TO CONTROL DATA ON THE W 't C\ 
FAMILYTREE. rl ers, .. W-2 ' s At the end of 
FEATURES: y ea 

.664 NAMES PER DATA DISK r. _FU,,"NO,XED programmers .. ,. FEDERRL & F , I. C, R, & 
:r~£~~~f~(Mrb~~PDATING STRTE CalCl.llat ior ,s 
• PRODUCES FAMILY GROUP SHEETS COMPUTEI's .. TOT ALS FOR QU RRTERLY 
• PRODUCES PEDIGREE CHARTS 
• OUTPUT TO SCREEN OR PRINTER Gazette TRX REPORTS : Pt' ints 
• COMPLETE MANUAL all em o I ':, y ees on ' fi Ie 

BY HELPING YOU TO ORGANIZE YOUR 
FAMllY TREE rTWILLAIDYOU IN DETER- is lookl'ng for ar,d g ives y ';)U their' 
MINING THE AREAS OF YOUR RESEARCH e,:.mb i ned t ,;)t a 1 s . 

PRICES39.95 US - $49.95CANAOIAN artl'cles on the * FULL DOCUMENT"TION IMAX)ICHIGAN & ONTARIO RESIDENCE ADD - r1 
t ONLY $89.95 

GENEALOGY SOFTWARE VIC and 64, C-64 DISK ONLY 
PHONE 519-344-3990 J. O. Warren 

P.O. BOX 1151 P. O. Box 297 
PORT HURON. MICHIGAN 46061 
1046 PARI(WOOD AVE Clallam Bay, Wa . 98326 

IrS;A;R;N;I~;;O;N';A,R;'O;N;N;;3;T9;;;;;;;;;;ii-r====~~~~~====~:===~-t:P:H:.ONE 206-963-2693 

~ CANADIANS! MAKF.>'OUROWNCARTRH>C>S' 

lF~~~~:~~~~s~~- 'r~r:: (5" ~ ...... ~ 
C&MADWI ~""'" $OUJICI! _ yOlo _ ;l\ 1\Iwtt·up - .~ .... 
c.o.-.-. .. ___ ...... -..._... "OUR IJ,ASrCQT 0" 
r::c.-. ................ MNhf'Ih , .. .,' ........., .. yOU' Mach ine-Codr l'$n. ..... c_. ' 1'rt/i<llypeCM1':S 

_ c .... , ' f.DUCATlO~"I . use _ 

• ~-"''' ''l'''''''''' $ ,_ "20.. NO Load Delay 
·,_ ,S-" I IDI i ... " UII." ' OSJnlplug.<l in Io V[C-20 

: :=':;:;'''~' ID' : :;:: :!:!: ·E~p;wi<ln soc ket onboanl 
• _ '[P"IIT 0 1 I SoLK .... tiI • Carts. f. "'5able&BI,K Locatable 
• 00.0<"" _ ' 0. (00' 1 I 7"U5 ... .15 
• ,·_r"''''Ic-..)lTOI I ~,'" ~'," 
• r •• ~.., .... I " .K IU.K • ""', .... P."'--.., •• 'DI I "'.K 'tt,K 
GICI.omc UC(CfION 01 .... <00..,.. __ 
~ . .............. _ .... "",O'O __ • 

_ "'_ ""rll{(_"' .. ....,...-
CANADIAN SOFTl¥.l.AE SOURCE 
80. 3-'0 . SI.IIion "W". ToronIO. ar.. 

__ ..... M6MS89 = 
[4t11 ... ,-_ 2 _ _ 00d ..... _ .... __ _ 

"' ......,..- 'IlSA.-. _ _ ..... 
......- ............. ..... _ _ uoo "" 

~--·o.o....., .. u p s _Jo..,.01..- ..... . _ ... .. 
~-, 

OS-.1n3 ZIF soci<cl module 524.50 
Allows prollram mi"l! 2764. 27320\ . 2T.1 2. 
27]6. 25&1.2532. 2516 EI'RO.'1S 

0s-'17AS~lCmlP!tm [.BK Cartj 586.50 
OSJ7U S~lCm[ ]~[. ZIF mud ) 588.50 

ISOI'tw= ~ incl. [)W< add $21 
os.Jm UlankBK Carts. 524.50 
Illank276-1 F. PRO."IS SII .5O 

OTI'O SYSTEMS 
8135 ENGINEER ROAD 
SAN DlECO, CA 92111 

(619) 569-5665 
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New From Cardco

BJMiPHI

Five Slot Expansion Interface

fortheC-64
The CARDBOARD/5

(CB/5) is an enclosed

five slot, fully switch

selectable, expansion

Interface for the

Commodore 64'". This

quality product allows the

user to switch select any

j cartridge slot or
combination of cartridge
slots. Twenty-two color

coded light emitting

'■ diodes give status
Indication. Each slot has

' switches for indication
; and control. Two master

toggle switches allow the

'• user to manually override,

any situation.

, All Cardco products are
i individually tested to

; insure quality and

reliability.

Some of the features of the

CARDBOARD/5 are:

• high quality glass/epoxy

circuit board

gold plated contacts

logic lines are switched by

solid state IC switches

■> full LED status indication

' convenient toggle switches

• full support under the

board to prevent

flexing

• full plastic enclosure to

insure safety

• fused to protect your
computer

• convenient reset button

• CARDCO, Inc.'s

exclusive Lifetime

Guarantee

See a complete line of American
made Cardco Products at a

computer store near you, today.

313Mathewson« Wichita,Kansas67214« (316)267-6525

Commodore 64" to a registered trademark of Commodore Business Systems, Inc. cardco. Inc.



It writes, rotes,
even telecommunicot

Costs less,does more-
the Commodore 64.

When

Commodore

introduced

the 64,

the industry

suddenly

realized that

there would be a

computer in eveiy home,

school and business years before anyone

ever dreamed.

That's because Commodore 64 halved

the price of high technology: while

you can compare

the 64's capabilities

with those of any

sophisticated business

PC, you can com

pare its price with

that of an average television.

COMMODORE

What can you do with it? Create with

its high resolution

Sprite Graphics.

Add a printer and

type with it. Add

a disk drive to use

spread sheets and other financial

programs. Learn and

play music through

your home sound sys- ^

tern on the 64's

professional quality music synthesizer.

Add a modem, and hook up with

the vast computer networks through

your telephone. In short, the

Commodore 64

is the ultimate

personal computer,

at a price

you can afford.

m -If

as bb sod nvr 'as

It writes, rates, creates, 
even telecommunicates. 

Costs less, does more
the Commodore 64 . .... When 

COl1unodore 
introduced 
the 64, 
the indus tty 

suddenly 
realized tha t 

there would be a 
computer in evelY home, 

Sdlool and business years before anyone 
ever dreamed. 

That's because COl1Unodore 64 halved 
the price of high technology: while 
you can compare 
the 64's capabilities 
with those of any 
sophisticated business 
PC, you can com
pare its price with 
that of an average television. 

Wha t can you do wi th it? Crea te wi th 
its high resolution 
Sprite Graphics. 

I""\ijlh Add a printer and 
type with it. Add 
a disk drive to use 

spread sheets cUld other financial 
progranls. Learn cUld ,, '" 
play music through ", " ,, ~ 
your home sound sys- ~ 0 
tem on the 64's ~ 
professional quality music synthesizer. 

Add a modem, and hook up with 
the vast computer networks through 
your telephone. In sholt , the 
Commodore 64 
is the ultimate 
personal computer, 
at a price 
you can afford. 
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