
THE MICRO COMPUTER RUSINESS

WILL GROW FROM $10 TO $100 BILLION

IN THE NEXT EIGHT YEARS!

ARE YOU READY TO CASH IN?

The micro computer business is predicted to grow from its present S1O billion to S1OO billion bGlore 19901 Imagine the

possibilities this opens lor you1 No matter where you live, it you're starting up of presenlly m Business no other industry otters

you more opportunities!

Now. finally, all Ihe inside inlormahon you need lo secure a prosperous luture in this dynamic industry is available in

one place - THE COMPUTER ENTREPRENEUR MANUALI An Immense information source, compiled by our inquisitive research

team, aided By a panel ol experts and business people Irani all areas ol Ifte computer Industry!

We present the inside story ol more than 100 lucrative computer businesses you can enter, where you II lind The real

opportunities lor the eighties from one man operations like Programming Author. Word Processing Center or Consulting, to

Systems House. Service Bureau. Computer Store etc! Many at little or no investment1 All Ihe invaluable tacts and figures:

How to start, Capital needs, Profit estimates and Margins, How to Sell and Market. How missing lochnica) or business

experience need not stand In your way, Source ol Suppliers, eic! Details that could take years to Imd OUl on your own!

We'll show you Inside tricks, like how lo never again pay rotail lor computer products and consumer electronics, even (or

one Item - right now, while you're slarling your Business' How to <|oi tree merchandise and irado show invitations, etc. This alone

will more than pay lor the manual! You'll read actual case histories of olhor computer entrepreneurs, si) you can learn from Ihetr

mistakes, and proirt Irom then success stories! Where you'll be one year Irrjm now depends on your actions today! LSI us

snow you how to take the first crucial steps!

Order now and take advantage of our limited introduction special, THE COMPUTER ENTREPRENEUR MANUAL, and a

Sil month subscription lo THE COMPUTER ENTREPRENEUR REPORT'NEWSLETTER | so you re always up-to-date with iho

industry J, both for only S29.95! You must be convinced on how easy you can strike it rich in (he micro computer Business ■ or you

may return the manual for a lull refund within Lhirty nays' USE OUR TOLL FREE NUMBER TO ORDEH!

■ n

EVERYTHING YOU NEED TO KNOW

TO SUCCEED IN THE COMPUTER BUSINESS

IS ALL IN THIS MANUAL!
THE COMPUTER ENTREPRENEUR MANUAL bm ihr_< nmwers 10 all your question

selecting, starting and succesfully running a computer bua.nesa! Tti6IB n^s never seen such a

cGrnrr' hf -■.'.' colfeeiion dJ know-how and Information abou! (his business In one place! All Ihe
fads you need to plan and acheive your goals in enay-to-rollow. slep-by-step instructions1

Thnstt *fo sorro of the lOO-plua businiiaaoa COvtftti in PART ONE til ihe ^anual mih ihe

lads on How to ilnn and run. Siad-up Coat { Even Ndw lo oncfalo on a shoestring ], Whfti profits

ro evpeci. Wholesale prices. Mark-ups. Suppliers, lulu re oul look, case histories for each, etc:

Systems House. Software Aulhor t wfto Id soil to find wrio loavQuj ■ Service Bureau. Soft-
I ware Publisher i Hnwin Imd programs inat sen Word Proeoiftlng Service, Consulting ,i"-,i Con-

■sultnni Broker I use your skills or (hose oT ofhurs make Si50 - Si000 ■ day1). The incredible
Game? Business. Computer Store j Franceses Pro and Conlra or a law mventary siore in your

home1 ), OEM. Hardware Mfg. Data base and Tefeteirt Service { Dig prospects! ). Used Com-

pulers. Repairs. Hent-A-Compuler, Promote Feats and Trade Shows. Turnkey Systems,

Bartering. Mail Order, Compile nnd reni mailing lists. Specialized Data headhunting and Temp He.p Service. Tech Writer Shop Custom Engineering The
highly profitable Seminars and Training Business . and many more!

Many new Ideas in? ground floor opportunities! Interviews ,ird success slorles on companies Of all sizes1 Privy info on the profits made- Haw gomo
computer store operators net $100 ■ £250,000! Utt'e known outfits 1M.it mncJo Ihoff owners millionaires, one of Ihese iow-kf'y companies making simple boards,

went from nil to £20.000.000 .mi 100 employees tfl four years! Programmflra lhal rnjiko S3O0,OOO, Thousands of micro millionaires in ihe makmq. elc1

Whaipvpr your goal IQ Silicon Valluy Tycoon, or |u-b( a business at hom« - wfl guarantee you il find | builneis in lull you - oi your money bnck!

PART TWO 0' Ihe manual is loaded with Ifte hnow-how ntui "streotflghtlnn" savvy you nood tinin .is ,t novice or business veteran, lo gel stii'ifd lo sidy
iinO Tcj prosper in (Mo micro compulur bu^iieigi A goldmine of inTarmallon m dea' d"d easy-tD-use msiructions Haw lo prepare your Business Plan, Outside

Tfnancingr TMe misiake« you mufti avoid. Hnw in hire nine? manage empfoyaea. Incorporation I when and ho-v rodo<l cheaply ). Surviving bad times. Record
Keeping, no™ 10 estimate your market before you atari. Uso multiple locations ru majtlmlie profits, hdw io promote .ind slay iltfH ahead of ihe competi

tion! How lo gel 1m advertising, free merchandise, free advice. Power negotiating *ilri sjpp^er^ to double you' profil margins, etc! Even how In keep n
present fob while starring a business pal time!

Don't miss this opporiumty to bo parT qI IMS great industry - jhe ne>l success story ecu a ce your own! Order the manual today! Pun one and Two
■r; - a delure ring binder, winrr- ynu ca^ afsc collecl our newsletter ( tree 'or nx months with Ihe manual - a 532.50 value! ) - all for only/ $29.95!

Order by phone (Credit cards only), or use the coupon.

THE COMPUTER ENTHEPflENEUH NEWSLEHER -

ALL THE LATEST INSIDE BUSINESS NEWS!

NDW! SIX MONTHS FREE WITH YOUR MANUAL!
You're always aMuned lo the itrlu^iry ,mc] you.

manual kept up-lo-ctale. /•*'-'* our newilpittr1 Eiich 'SSueTifts

tha lamir busintiii newt. idnBi. now Hupplien. our in-

dlipensible "watchdog"column on profkta. ducounls

( don I miss mfg 3 promos like recenlly. whpn [op vkjoo morn

Eor sola ai SSO - tiats hair ™hqip^.tii? one third of Ihe retail

price! ). the competition, the big deals, etc! Feature stories

«ith start-up -nto ana case nisto'ic* on new mic.o huai-

nesses!

Vuj'If get Invitations tu tjOb ^nows anrj conuentions.

Ihfl usage of our advisory service and our discount buying

service tat you' purchases1

You II Ijnd many llemi in nur nrwhl(inor [h;it will save

you the cost or your manual many limns over!

CALL TOLL FREE!

CHARGE IT!

Creflil Card Orders

( HC. VISA only |

accepted 21 hours/day

1-800-237-3800

Ask lor oxlension 1135

JIII III IIII III IIII Itl III IIIII III III III I

MjiI 10 THE COMPUTER ENTREPRENEUR PUBLISHING CO

PO BOX 45B, Grand Central Slailon, New York. N.Y. 10163

Pisase send ma. the computer entrepreneur
MANUAL. .inrJ Ihe si* monih Iree subscription to

THE COMPUTER ENTREPRENEUR REPORT/NEWSLETTER

All (or only S29 95. Blus S3 (or coslarje/handlmq ( NY resi

dent- add 5? 6-1 For smos tan ] II I decide nol io fconp ihe

mutual I may reium t w\\h\n 30 days lor a run rerund

= NAME.

= ADDRESS

= CITY. STfiTE. ZIP^

5 LJ Check or M O. enclosed Charge to □ VISA Q MC

CARD"

= E>p Dale:

= SIGNATURE:
GA184
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THE MICRO COMPUTER BUSINESS 
WILL GROW FROM $10 TO $100 BILLION 

IN THE NEXT EIGHT YEARS! 
ARE YOU READY TO CASH IN? 

i computer business is predLcted 10 grow 'rom its prllsent S10 billion 10 S100 bUllon oelo'l! 19901 Imag,ne the 
p~,;~, ,,~,"~;~,~"~;;s opens to. you! No maUe. where you live , .t you" e 5tar' ,ng up or prl!senlly ,n Dus,ness. no other industry oilers 

more opportunltlesl 
No ..... . I inally. all the insldl! ,nlormalion you need to secure 11 prosperous IUIl/'1! In thIS oynam<c onausuy IS ava,laole In 

onl! p lace - THE COMPUTER ENTREPRENEUR MANUAL! An Immense In forma1oOn SOUfCl! , comp,le!! by our Inqu isi tive research 
l earn. aided by II pIInol 01 experts and business peopte Irom III areBS 01 Ihe compute. IndusTry I 

We presonl1M Inside story 01 more tnan 100 lucrat ive compuler buslneues you can ente •• whe'e you ·U 11M thC reDI 
opportunllles lor Ihe e'gl\l ,es · h om one man opera t,ons h~e Programming Author. Word Processing Cent"" or Consulting, 10 
S ystem s House, service Bureau. Comp u ter Store etc! ManV a l linle o r no 'n ~eSlmen ti All Ihe m.al uatlle lacls a nd IIg u ,es 
Ho w to s ta rt , Capi tal needS, Pro llt e s ti m ates and Margins, Ho w to Sell a n d Ma rket . How m iss ing lechnrcal or tlUsiness 
exper ience need no t s tand In yo u r way. Sou rc e 01 Supplie r" e tc I Dela, ls that cou ld lak ll years to li nd oul o n your ow n! 

We· 1I show you Inside t ricks. like how 10 n e ve r again pay ret ail lor compuler produ c ls and cons ume r elect'onrcs . even lor 
one Item - righ t now . w hilo you ·re s tarling your busme ssl Ho w to ge l Iree merchandise a nd trade sho w Invitations , etc . Th is alone 
wi ll more than pay lor thO man u nl! You ·1t read ac tual case hillorica 01 o lher compute, entrop roneu's. so vo u e M learn Iro m t heir 
m is ta kes. a nd p rolll Irom thoir s uccess stories I Where vo u·1I bo one year Irom now depenDs on your ac lions today! Le! us 
I h o w you how to lake th e II rlt crucia l steps! 

O,der now and l a~e advantage 0 1 our limited IntrOduction special , THE COMPUTER ENTREPRE NEUR MANUAL, and II 
six month subscription to THE COMP UTER ENTREPRENEUR REPORTINEWSlETTER I so you '0 always up-to-dale ",,111 Ih e 
industry ). b oth lor on ly $ 29.95! You must be convinced on how easy you can s t rike it ric h ,n Inc m'cro compute, b us,ness· 0' yo .... 
may re lurn Ine manual tor a lull rel u nd w ,tnin Ihlfly (lays! USE OUR TO LL FREE NUMBER TO OROER! 
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EVERYTHING YOU NEED TO KNOW 
TO SUCCEED IN THE COMPUTER BUSINESS 

IS ALL IN THIS MANUAL! 
THE CO~ PUTER ENTREPRE HEUR M"NU"~ MS tt'e . nIWe'" to a U you, quullon , al>Out 

selectIng. oto,lIng ~nd l ucoea!ul ly runn ing . co"'pute, bu,lnn.1 I-Ioro na5 ne""e' Deen $UC~ a 
compr.henilve cOllectlon 01 ~noW-how aM Inlorml lion abou l m .. busmess In one pllce! "1I1IIe 
taclS Vou ... ed 10 ,,!,on ano achelve your gaol. ,n e"~·'o·lo!lo ... , teo.by.Slep inl 1ructlon.1 

A,e some o! t~o I o". ln ..... co ..... reO ,n PART ONE at ' M manual , .. "In 1"tO 
. t no .. to ope,n te on a .hoel lrlng I. \'IMI p'Olil t 

,1 luture oullook. Cne n l.lorln to, uch. etc : , 
" 

' M 
" , 

Bartering. Meil Order. Compile . nd renl "," lIing ~"!"' ,';~O':~~'.'~'! O.to HU dhunllng a M Temp He'p Se rvic e . T.c~ Writer Shop. Custom Eng lnee , lng . Tne 
highly ptalilable Semin.rl aM nllnlng BUllne u many mo,e! 

M"ny ne .. Ideal and ground !lOa, opportunities! Inle rviewl aM I UCC UI . Ior ln M componlu 01 e ll .I.ul Pr ivy In!o on the prom. mode: How s Oma 
compuler s~ore ope'ato", nel 5 100 . 5250.0001 ~,n'e known O<JMs 11" ,1 mMO I ~O" o ... nOr~ mlilionairn. one o! ine'U tc .. · .. UV co"' pan~s . ma",ng ","'p l ~ t>o""I ' . 
.... e nl 1'0 '" n,1 to 520.000.000 nna 100 ."'ployen m tour yea' l! !',el/r" mme," Ih ~1 m~ "" $300.000. Thcua-ndl 01 micro mlillonll'n ,n 'ne ma lo.ing elc' 

Wn8lCvc, VO~ , ~O~ I ' •. Sllicon V.lley Tycoon. 0' ius l ~ bUllne .. It home· -" 0 gUI,"nU,. you II !ond ~ bUl lne .. to lUll you· 0' your money bode t 
PART TWO 01 me mDnu~'" 1010eO ... ,,1"1 lhe know· how aM ·· It'ltWg Mlng ·· U ..... y you ne!l<l . IXIln 85 ~ novice 0' bus,ness vete'ln . !o 961 SI8UM 10 $IRV 

B.M ' 0 P'Ol per In Ihe mICro comp .. I~' !>us,nu.' A golomlnl olln torm.Hon ,n elU' all(l env·lo·use ,n'''ue!,ons 1-10 .. to p,ep.,. your BYl ln." I'lan . Ou liid. 
1,"ln~ln9 , Tne ", 1" I~n yOu mutl I .... old . How to hIre ano manlge omplo~ .... !ncorpo,"Hon ( .. hen ana M .. to ISO ,I c heaply I. Su,vlylng b. d Ume, . Reco,d 
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I 
THE COMPUTER ENTREPRENEUR NEWSLETTER 

All THE LATEST INSIDE BU SIN ESS NEWS! 
NOWI SIX MONTHS FREE WITH YOUR MANUAl! 

Vou·tO .'W.Y' , "uned 10 the '""USlry "~d you r 
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pr ice! I. 'he ,ompelltlon . ,he big deals . etcl Feature .touu 
w,ln $ta,t ·uo ,n!o ana C3.e h,SWIOS on n . .. mic ,o busl · 
nesses! 
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H' e uuge o! ou r ad .... l.ory ,", .... Ice nr,,1 ou' discount buying 
ler.l,e 10' you, pu rd1nses ' 

VOu ·1I ' Jn~ many Ilem. ,n ou' nowol"IIO' " ,," ""II sue 
the eosl 01 you' mlnu, 1 men~ tim .. ov.rl 
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CA LL TOLL FREE ! 
CHARGE tTl 

Credit Ca rd Orders 
( MC . VISA only) 

accep ted 24 "'"'''''',,j 
1-800-227-3800 

A,k lor utenslon 1135 
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PO BOX ~5e . Orand Clntfll Stallon, Ne .. yor~. N.Y. 10leJ 
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Children's

Educational Games

Tony Roberts, Assistant Managing Editor

The goal of Boston Educational

Computing is to provide owners

oi the most elementary computer

systems with educational soft

ware that can be used easily by

those with little knowledge of

computing.

In its Child Development

Series, BECi (pronounced Becky)

meets this goal. Among the soft

ware in the series are a counting

program and an alphabet pro

gram aimed at preschool children

and an addition-subtraction pro

gram targeted for the slightly

older child.

All of the programs are on

tape and are designed to work

on an unexpanded VIC-20, but

they perform just as well with a

memory expander. NUMER-

BECi and ADD/SUB are also

available for the Commodore 64

and Atari computers.

Introducing The

Alphabet

ALPHA-BECi is intended to help

preschool children learn the let

ters of the alphabet, both upper-

and lowercase, associate each

letter with a word beginning

with that letter, and see how

each letter relates to the others

in the alphabet.

For each letter, the program

provides a screen which includes
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the capital letter, the small letter,

and a picture of an object. The

screen is slowly drawn, giving a

child the opportunity to call out

the name of the letter or object

as soon as he recognizes it.

First, the capital letter is

drawn, then the associated small

letter, then the object with its

name below. The entire alphabet

is then printed at the bottom of

the screen with the target letter

highlighted.

ALPHA-BECi can be run in

one of three ways. From a menu

you decide whether to run the

program sequentially, randomly,

or under keyboard control. That

is, the program wil! either step

through the alphabet from A to

Z, wil) display random letters,

or will show screens for the let

ters selected by the user. The

mode can be changed at any

time by pressing RUN/STOP,

then rerunning the program.

For a child, watching the

colorful objects appear on screen

is like opening a present. The

program's only sound effect is a

boop-boop-buop that conies as

the loiters of the alphabet are

being printed along the bottom

of the screen. For an adult, it

may become a little annoying,

but it seems to be music to a

child's ears.

PRESS ft LETTER

ALl'HA-BECi uses simple graphics to

leach letters of the alphabet.

Shapes And Colors
NUMER-BECi teaches the pre

schooler to identify the numbers

from 1 to 12, to identify shapes,

and to identify colors. And it is

set up so the youngster can learn

these new ideas at his own pace.

The menu offers the fol

lowing options:

1. COUNT LIKE THINGS

2. COUNT UNLIKE THINGS

3. COUNT COLORS

4. COUNT SHAPES

5. COUNT COLORS AND

SHAPES

A second menu allows you to

select a time limit for the an

swers. Your options here are to

let the program run itself, filling

in the answers after a specific

time delay; have it wait until the

child fills in an answer; or have

it set a time limit.

When running the program

with a time limit set, a correct

answer will shorten the time

allowed for the next problem.

As long as the child continues

providing correct answers, the

time limit is shortened until he

misses. Then the time limit is
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Children's 
Educational Games 
T any Roberts, Assistant Manag ing Ed itor 

The goal of Boston Educational 
Computing is to prov ide owners 
of the mos t elementary computer 
systems with educa tional soft · 
ware tha t can be used easily by 
those with little kno wledge of 
comput ing. 

In its C hild Deve lo pment'" 
Se ri es, BEG (pronounced Becky) 
meets this gon l. Among the soft­
ware in the series are a counting 
program and an alphabet pro­
g ram nimedat preschool child ren 
and an addition-subtraction pro­
gram targeted for the s lightly 
o lder child. 

All of the progra ms arc on 
tape tlnd are designed to work 
o n a n uncxpanded VIC-20, but 
they perform jus t as well with a 
memory expander. NUM ER­
BECi <1nd ADD/S UB are also 
ava il el ble for the Com modore 64 
<1n d AIMi compute rs . 

Introducing The 
Alphabet 
ALPHA-BEG is intended to help 
preschool child ren learn the le t­
te rs of the alphabet, bo th u pper­
and lowercase, associa te each 
letl er .. v ilh a word beginning 
wit h Ihalletler, and see how 
eJ ch lelle r relates 10 the others 
in the alphabet. 

For each letter, the prog ram 
provides a screen which includes 
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the capital letter, the small Ie tier, 
a nd a picture of an object. The 
screen is s lowly drawn, g iving a 
chi ld Ihe opportunity to ca ll o ut 
Ihe na me o f the lett er o r object 
as soon as he recogn izes it. 

Firs t, Ihe capital letle r is 
d raw n, then the associated sma ll 
le tter, then the object with ils 
name below. The e nti re alphabet 
is then printed at the bo ttom of 
the sc reen with the target le tter 
high lighted. 

ALPHA-BEG can be run in 
o ne of three ways . From a me nu 
you decide w hether to run the 
program sequen tia lly, ra ndomly. 
o r under keyboard con tro l. That 
is. the program w ill e ither s tep 
throug h the alphabet from A to 
Z. will display random letters, 
o r will show screens for the let­
ters selected by the user. The 
mode C<ln be changed a t any 
time by pressing RU N/STOP, 
then rerunning the program. 

For a child, watching the 
co lo rfu l objects appear on screen 
is like opening a present. The 
program's on ly sound effect is a 
boop-boop-boop that comes as 
the le iters of the alphabet cue 
bei ng printed along the bottom 
of the screen. For an adult, it 
may become a little annoying, 
but it seems to be music to a 
child's ears . 

ALPHA-BECi uses simplc graphics t(l 
teach letters of the alphabet. 

Shapes And Colors 
NLlMER-BECi teaches the pre­
schooler to identify the numbers 
fro m 1 to 12, to id e ntify shapes, 
and to identify colors. And it is 
set up so the youngste r can lea rn 
these new ideas at h is own pace. 

The menu offers the fo l­
lowing options: 

1. COUNT LIKE TH INGS 
2. COUNT UN LI KE TH INGS 
3. COUNT COLORS 
4. COUNT SHAPES 
5. COUNT COLORS AN D 

SHAPES 

A second menu allows you to 
selec t a time limit for the a n­
swers. Your opt-ions here are 10 
le t the program run itse lf, fil ling 
in the answers after a specific 
time delay; have it wait until the 
chi ld fill s in an a nswer; or have 
it se l' a time li mit. 

When running the prog ram 
with a time limit se t, a co rrect 
answer will shorten the time 
allowed for the next proble m . 
As long as the child continues 
prov iding correct answers, the 
time limit is shortened until he 
misses . The n the time limit is 
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NUMER-BECi teaches youngsters to

recognize and count various colored

shapes.

incremented slightly. This fea

ture challenges a child to increase

the speed at which he inputs his

answers.

When the program is run in

the wait-fbr-answer mode, the

child is simply asked to count

the number of shapes printed on

the screen. I£ the answer is cor

rect, he moves on to the next

problem. If the answer is wrong,

the word WHOOPS! is printed

in red and the correct answer is

displayed.

Under the Count Colors op

tion, the program prints shapes

of different colors on the screen

and the child is shown a color

block and asked to count the

number of shapes that match

the color block. Count Shapes is

a similar exercise with shapes.

Shapes and colors are mixed in

the final exercise. The child must

count the number of black

squares, or red triangles, for

example.

The child's answer to each

problem is printed in large block

letters. It takes a second or two

to appear for the answer to be

printed on the screen after it has
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The top arrow in ADD/SUB reminds

youngsters when to carry or borrow.

been typed in, and this can be a

bit disconcerting if you're used

to seeing what you type appear

on the screen instantly.

Putting 2 And 2

Together

ADD/SUB is BECi's program for

older children. The program,

which is available for the Com

modore 64 as well as the VIC-20,

offers choices of addition or sub

traction, one to four digits, and

decimal or whole numbers. In

addition, the user can decide

whether to include problems

that require carrying or bor

rowing. For those just learning

about carrying and borrowing,

there is an option that provides

a hint in the form of a large-arrow

pointing to the column from

which a borrow has been made

or to which a carry must go.

With ADD/SUB you also can

select a pace for solving the prob

lems. The standard pace gives

the child about seven seconds to

answer. When the time is up,

the computer will fill in the an

swer. If the wait-for-answer op

tion is selected, the computer

will wait until the numbers are

filled in. The set pace option can

be used to speed up or slow

down the pace to meet a child's

needs.

In ADD/SUB the problems

are displayed in large black num

bers with a green plus or minus

sign. In multidigit problems, an

arrow points to the first digits to

be added or subtracted. The

answers are filled in from right-

to-left, just as they would be

done on paper.

Using The Programs
The programs are, as advertised,

easy to use. Simply load them

from tape and type RUN. Op

tions for play are presented in

simple menus. To change the

mode of play, press the STOP

key, type RUN, and select a new

option.

Loading the programs takes

a few minutes; a preschooler

with a short attention span might

spend less time using the pro

gram than it takes to load.

The programs are low key.

No scores arc kept, and the re

wards for correct answers are

understated. The adjustable

nature of the programs and the

pacing options, however, pro

vide these programs with an

extended life. They are enter

taining to a child just beginning

to grasp the concepts covered,

and they can challenge the more

advanced child to solve the prob

lems more quickly.

ALI'HA-BHCi

NUMER-BECi

ADD/SUB

Boston Educational Computing Inc.

78 Dartmouth Street

Boston, MA 02116

(617)536-5116

$16.95 each •
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NUMER-BECi teaches youllgsters Iv 
recogllize and co1ll1f INI riOIiS colored 
shapes. 

incremented slightly. This fea­
ture challenges a child to increase 
the speed at which he inputs hi s 
a nswers. 

When the program is run in 
the wait-for-a nswer mode, the 
child is simply asked to cou nt 
the num ber of shapes printed on 
the screen . If the answer is cor­
rect, he moves on to the next 
problem. If the answer is wfo ng, 
the word WHOOPS! is printed 
in red and the correct <l nswer is 
displayed . 

Under the Count Colors op­
tion, the program prints shapes 
of di ffe rent colors on the screen 
and the child is shown a color 
block a nd asked to coun t the 
number of shapes that match 
the color block. Count Shapes is 
a similar exercise with shapes. 
Shapes and colors are mi xed in 
the fina l exercise. The child Jllust 
count the number o f black 
squares, or red triangles , for 
exa mple. 

The child's answer to each 
problem is printed in large block 
letters . It takes a second o r two 
to appear for the answer to be 
printed on the sc reen a fter it has 
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The top arrow ill ADD/SU B reminds 
YOllllgsters wilen 10 carry or oorr010. 

been typed in, and this can be a 
bit disconcerting if you're used 
to seeing what you type appear 
on the screen ins tantly. 

Putting 2 And 2 
Together 
ADD/SUB is BECi's program for 
olde r chi ldren . The program, 
which is available fo r the Com­
modore 64 as well as the VlC-20, 
offers choices of additi on or sub­
tra ction, one to four d ig its, and 
decima l or whole numbers. In 
addition, the user can decide 
whe ther to include problems 
that require ca rrying or bo r­
rowing. For those just learning 
abou t ca rrying and borrowing, 
there is an option that provides 
a hint in the form of a large-a rrow 
pointing to the column from 
which a borrow has been made 
or to which a ca rry must go. 

With ADD/S UB you also can 
select a pace for solving the prob­
lems. The s tandard pace gives 
the child about seve n seconds to 
answer. Whe n the time is up, 
the computer w iII fill in the an­
swer. If the wait- far-answer o p­
tion is selected, the computer 

will wa it until the numbers are 
filled in. The set pace op tio n can 
be lI sed to speed up or slow 
down the pace to meet a child's 
needs. 

In ADD/SUB the problems 
are displayed in large black num­
bers with a g reen plus or minus 
s ign . In multidigit problems, an 
arrow poin ts to the firs t dig its to 
be added or subtracted. The 
answers are filled in from right­
to-left, just as they wou ld be 
done on paper. 

Using The Programs 
The p rograms are, as advertised, 
easy to use. Simply load the m 
from tape and type RUN. Op­
tions for play are presented in 
simple me nus. To change the 
mode of play, press the STOP 
key, ty pe RUN, a nd select a new 
option. 

Loading the prog rams takes 
a few minutes; a preschooler 
with a short attention span might 
spend less time us ing the pro­
gram than it tnkes to load. 

The programs are low key . 
No sco res are kep t, and the re­
wards for correct a nswers are 
unders ta ted . The adjustable 
nature of the prog rams and the 
pacing options, howeve r, pro­
vide these programs with an 
extended life . They are enter­
taining to a child jus t beginning 
to gra sp the concepts covered, 
and they can challenge the more 
advanced child to solve the prob­
lems more quickly. 
ALP HA-BECi 
NUMER-BECi 
ADO/SU B 
Bosloll £dricatiolllli Computillg Illc. 
18 Dartmollth Streel 
BoStOIl , MA 02 11 6 
(617) 536-511 6 
$16 .95 ellch • 
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REVIEWS

Computer Baseball And

Ringside Seat

For Commodore 64

Gregg Keizer, Assistant Book Editor

Ever wanted to manage your

own major league team? Most

people who follow baseball

closely just know that they could

take their team to the World

Series, if only they were ma nager.

Computer Baseball can give you

the feeling of the close game, a

pennant race, even the final

game of the Series. And it costs

far less than buying the Min

nesota Twins, the latest team up

for sale. You won't even have to

pay players' salaries.

This isn't an arcade baseball

game like others you may have

played. Although players move

and hits cross the field, the ani

mation is minimal. Computer

Baseball is a simulation of the

strategy and tactics of a major

league team. Using actual statis

tics, opposing managers can

select lineups, choose starting

and relief pitchers, set up de

fense for the bunt or double

play, and signal runners to

steal. When you put on the man

ager's cap, you make the deci

sions for your team, hoping to

outwit the opposing manager's

strategy.

The game includes 28 team

rosters, World Scries teams all,

which you can use to play

another opponent, or even the

computer manager, Casey. You

can even enter data for new

teams yourself, or send for a

disk containing the most recent
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American and National League

teams, so you can replay an en

tire season if you want.

How To Play

After you've booted the disk for

Computer Baseball, you'll be of

fered several choices. Do you1

want to play a two-player game,

play against the computer, enter

new player data, or watch a

demonstration game? Playing

against Casey, the computer

manager, is a good way to learn

the game. Choosing this option

presents more decisions. Do you

want Casey to manage the home

team, the visiting team, or both?

I let Casey have the visiting team.

But which team?

You'll see 28 teams listed on

the screen, ranging from the '06

White Sox to the '81 Dodgers.

All 28 played in a World Series,

so you can replay a complete

seven-game Series, or you can

play a What If. What if the '27

Yankees, with Babe Ruth, could

have met the '81 Yankees? Who

was the better team? Has baseball

gotten better, or worse? Once

you select Casey's team, as well

as your own, the computer will

display the team lineups.

Now the decisions become

more important. You can choose

the starting pitcher(s) and set

the batting order for your team.

If you want, you can set the order

for Casey's team too, but I let

him do that. Although setting

your batting order takes time, it

adds to the game's realism. You

have to fill each of the fielding

positions, and you only have so

many players. You could force a

catcher to play outfield, but it's

probably not a good idea. As

you enter the order, take your

time, for any errors you make

means you'll have to go through

it all again. Unfortunately,

there's no option to change your

mind in this section of the game.

The screen display appears

once you've chosen your team

and selected the batting order.

The display shows a playing

field, players, a Scoreboard, and

pitcher and batter status informa

tion. Once the game starts, you'll

be able to tell if the batter is right-

or left-handed, where the de

fense is playing, and the base-

running abilities of men on base.

Whether your team is on

the field or up to bat, you have

several decisions to make. I took

the field first, being the home

team, so I had to choose my de

fensive alignment. You can play

your outfielders shallow, or in

their normal positions. Your

infielders you can place even

more carefully, moving them in,

guarding the lines or setting up

for the double play. You can

hold base runners, if there are

any, tight or loosely, depending

on the situation. You can even

visit the mound and talk to your

pitcher, check to see if he's tired,

and perhaps bring in a reliever.

Make sure that your reliever is

warmed up, though, or he could

easily be hit off of.

When your team is up to

bat, you have fewer choices to

make. You can hit away, hit and
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Computer Baseball And 
Ringside Seat 
For Commodore 64 
Gregg Keizer, Assistant Book Editor 

Ever wanted to rmm age yo ur 
own major league team? Mos t 
people who follow baseball 
closely jus t kllow tha t they could 
take their team to the World 
Series, if o nly they were ma nage r. 
Compllier Baseball can give you 
the feeling of the close game, a 
pennant racc, even the final 
game of the Series. And it cos ts 
far less than buying the Min­
nesota Twins, the lates t team up 
for sa le. You won' t even h,w e to 
pay players' sa la ries. 

This isn' t an arcade baseball 
game like o thers you may ha ve 
played. Although p laye rs move 
and hits cross the field , the ani­
mation is minimill. Compl/ fer 
Baseball is a s imulation of the 
s trategy and tactics o f a majo r 
league team . Using actual statis­
tics, opposing manage rs can 
select lineups, choose s ta rting 
and relief pitchers, set up de­
fense for the bunt or double 
play, and Signal runners to 
steal. When you put on the man­
ager's cap, you make the deci­
sions for your team, hoping to 
outwit the opposing manager's 
strategy. 

The game includes 28 team 
ros ters, Wo rld Series teams all , 
which you can li se to piny 
nnother opponent, or even the 
computer manager, Casey. Yo u 
can even enter data for new 
teams yourself. or send for a 
di sk containing the mos t recent 
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American and National League 
tea ms, so you can rep lay an en­
tire season if you want. 

How To Play 
After you've booted the disk fo r 
Complller Baseball, you ' ll be o f­
fe red several choices. Do you· 
wnnt to p laya two-player game, 
play against the compu ter, e nte r 
new player da ta , or watch a 
demonstratio n game? Playing 
aga inst Casey, the computer 
IlUlnager, is a good way to lea rn 
the game. Choosing thi s optio n 
presents mo re deci<; io ns. Do you 
want Casey to ma nage the ho me 
team, the v isiting team, o r both? 
Ile t Casey ha ve the visiting team. 
But which team? 

You' ll see 28 teams lis ted o n 
the screen, ranging from the '06 
White Sox to the '81 Dodgers. 
All 28 played in a Wo rld Se ries, 
so you can replay a complete 
seven-game Series, or YO ll can 
play a Wha t If. What if the '27 
Yan kees, with Babe Ruth , could 
ha ve met the '81 Yankees? Who 
was the be ller team? Has baseball 
gotten bett er, or wo rse? Once 
you se lect Casey's team, as well 
as yo ur own, the computer w ill 
di sp lny the tea m lineups. 

Now the decisions become 
mo rc important. Yo u can choose 
the s tarting pitcher(s) and set 
the batting order for your team. 
If you wa nt, you can set the order 
for Casey's team too, but Il et 

him do thnt. Allho ugh se tting 
your batting o rder tnkes time, it 
adds to the game's rea li sm . Y Oll 

ha ve to fi ll each o f the fie lding 
pOS itio ns, a nd YO ll o nly have so 
ma ny players. You could fo rce a 
catcher to play outfield , but it's 
probably no t a good idea . As 
you enter the orde r, tnke yo ur 
time, for any erro rs YOli ma ke 
means yo u' ll have to go throug h 
it a ll aga in . Unfortuna te ly, 
there's no option to change your 
mind in this secti o n o f the gnme. 

The screen disp lay a ppears 
once yo u've chosen your tea m 
nnd selected the batting o rder. 
The disp lay shows a p lay ing 
field , p layers, a sco reboard , a nd 
pitcher and batte r status info rma­
tion . O nce the game starts, yo u' ll 
be able to te ll ifthe ba tter is right­
o r le ft·handed , where the de­
fense is p laying, and the base­
ru nn ing abili ti es o f men on base. 

Whether yo ur team is o n 
the fi eld or up to bat, you have 
several decis ions to make. I took 
the fiel d firs t, being the home 
tea m, so [ hnd to choose my de­
fe nsive nlig nmc nt. Yo u ca n play 
yo ur outfi elders sha llow, o r in 
their normal pos itio ns. Yo ur 
infielders yo u can p lace even 
more carefully, moving them in , 
gumding the lines or setting up 
fo r the do uble p lay. Yo u can 
hold base runners, if there a rc 
any, tight or loosely, depending 
on the si tuati on. You can even 
visit the mound and talk to your 
pit cher, check to see if he's tired , 
nnd pe rhaps bring in a re liever. 
Ma ke sure tha t your re li ever is 
wa rmed up, tho ugh, or he could 
eaSily be hit off of. 

When your team is up to 
ba t, you have fewe r choices to 
mnke . Yo u cnn hit nway, hit a nd 
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1520 Color Pnnter/Plotler S1 69.00

1525 80 Column Printer S219.00

1 530 Datasette S69.00

1541 Single Disk Drive S249.00

1600 VIC Modem S59.00

1610 VIC Term 40 S49.00

1650 AD/AA Modem S89.00

1 702 14 Color Monitor $249.00

1311 Joysticks (each) S5.99

1312 Paddies S11.99

1 1 1 0 VIC 8K S42.00

1111 VIC 16K S69.00

101 1 RS-232 Interface S42.OO

1211 Super Expander S53.00

PRINTERS

Epson(MX100. RX80. FX80. FX100) CALL

Okidata (82. 83. 84. 92. 93) CALL

Star Gemini 10X S299.00

Star Gemini Delta 10 S559.00

Smith Corona TP-2 S469.00

C.It oh Prownter 851 OP S379.OO

C.itoh Gorilla S209.00

CARDCO.

Light Pen S32.00

Cassette Interface $29.00

Parallel Printer Interface S69.OO

3 Slot VIC Expansion Interface S32.00

6 Slot VIC Expansion Interface S79.00

□□mmodoro

| CC1M 01 FlolorcncoGuiOe -- 118.00
C-E4 DISKS

le JflS.OO

EetyFinanco I. II, III. IV SI 9.00

\ EasyMfiil SI 9.00
EaayBcrlpi $39 00
Word.'Name Machine SI9.00

s, Spell SI9.00

Accounts Receivable S29 00

Accounts Pavablo S39.00

Conors I Lodger S39 00

ler SI 9.00
I Lugo 139.00
Pilot S39.D0

[ pal Emulator SH+ OQ
Screen Edrlor SI9.OQ

Music Machine 515-00

Music Composer St5.00

UIC 50 CARTRIDGES . DISKS

Gorlek&lheVicroChipsO) .S1900

rSIOURI £14.00

r Aliwn IR| SI 4-00

i Lander IRI SI4.00

flndjir n,n n.ice (R) S14 00

] Count Adventure (R| $21.00
itlirill Suecuculfli (1) . . $19.00

| VIC RoleicncG Guide . SIS 00

ARTWORK

C-04IUIC 20 CASSETTES

I Budge 3.0 S15.00
| Teachers Pel S12.00

DnODCBBUMD

VIC 20 CASSETTES

I M.irtran Haul. ...SIB.00

Shark TrHR Slli.00

| Mulllsound Svmriesut-r . . S1G00

COMMERCIAL DATA

VIC 30 CASSETTES

] Motor Mouse SI3-00
Com mod S23-00

S23.00

SOFTWARE
CREATIVE SOFTWARE

C84 CASSETTES

Hnrne lr>»enlory Sll-00

Household Finance 52 3 00

C 64 CARTRIDGES

Trainman.,..-..- S29 00

C-6-1 DISKS

Home Inventory S11.00

Household Finance S29 00

VIC 20 CASSETTES

Hamu Inventory SI 2 00

H"u*fHold Finance SI 4.00

VIC 20 CARTRIDGES
Amru Elllti S2.1 ,00

Black MolB S32.00

TrnM>imin S2I 00

CnoBliUm S2! .00

□VNATECH

C-64 DISK

Codi/writer.,...,.. $75-00

ERVX

VIC 20 CASSETTES

Bicuchit . S3; 00

Sword ol Far goal., - - S24.00

Roscuo .ii Riyal ... ...an 00

QUICK QROWM POX

CG4.VIC 30 CARTRIDGE

Word Processor S49.OO

K-HYTE

VIC 20 CARTRIDGES

K Hai( Afllics S29.00

KSIOr Poirol S29.00

UJMI
VIC 20 CARTRIDGES

Amok S30.U0

Mniaor Run . .540.00

Alum Bllil £30.00

VIC 20 CASSETTES

Cloud Hunl

Video Vermjn

115.00

...SI 9-00

OUST COVERS

C'64Ca«ai S9 99

VIC 20 Covor S9 99

MES

VIC 30 CASSETTES

Tora S7.99
Skier St4 95

Tank Wan., -- 514.95

Pat Bomber . . .SI 2 95

Mais of Mikor SI a 95

Laser Blitz S14.9S

Tank Trap. ... 514.95

VIC 20 CARTRIDGES

VIC FO'IH S32.OO

HES Won S3!l 00

HES Writer. . 123.00

Acjijriiibor 529.00

Syntheiiiiund , 121 00

Sliiir.iua S29.OO

Proleclor $29-00

Turtle Gmpnics S29.00

C 64 CARTRIDGES

HESMon 529.00

HES Wrilsr S35 00

NUP6KOB

VIC 20 CASSETTES

Alien Panic S10 00

flace Fun-Drag Race . S1G0O

The Calup S10 00

Eileiminaior - SI 9 00

C-64 CASSETTE

3D Man SI6.0O

ROMQX
Typo [20/64) $29 OO

RAINBOW

C G4 DISKS

Perbon,ll Finance 543 00

Wrilers Assistant S9S.0D

Spre.ul^heut Ab^iMjinE 595.00

QUANTUM

40/flOCulumn Vulrru Hoard 595.00

dO/tiOCDl VidiiaEIfxinJIIOK) . £179.00

BiniUB
VIC20CARTHIDGES

Deadly Duck S21.00

SoiOer Cily S29 00

MICROSPCC

VIC 20 CASSETTES
Spelling Doh

Gudes 2. 3. 4. 5. or 6 . SB 00

Math Drill SB 00

Porlfulio Manager S I 6 00

Data Manager £16.00

VIC 20 DISKS

General Ledger S69.00

Mailing Lisl Manjger . .S3S.00

Inventory Package 169.00

Payroll S6B.00

□ala (lass 149.00

C fid CASSETTES

Black Boi 512.00

Color Sketch S20 00

Matcn Malisr SIS 00

C 6d DISKS
Mailing List Manager 545 00

Inventory Package . . $7 9 00

General Ledger 579 00

Payroll S79 00

Data Base S69 00

Calciesult SUB 00

Black Son SI 6 00

Color Skeich J22.00

Match Maker . . 120 00

TRONIX

VIC 30 CASSETTES

Galactic Blitl SI9.95

Swarm *22 95

Sidewinder S2 2.95

VICTORY

C-64/VIC 30 CASSETTES

AUveniure Pak 113 rjamoi) .. .SI 2.00

Aifvcrituia Pak 11(3 gamoi| .SI 3.00

Annihilation S1&.00

Grave Robber .SI 1 .00

Kongo Kong S16.00

Treh Sll .00

PttdFEBHIDNflL

SOFTWARE

WorOProSa S59.OO

C-6d CASSETTES

d Toad S24 OO

We carry a selection from the aboue manufacturers plus-..

Synapse, Thorn, InfoCom, Onslow, Practicalc, Spinnaker & Timewnrka.

1 • 8OO ■ 268 • *559 f-8OO-235'895O

ss»7.5Kas.

In NVeoll |7O2)5S8-SOS<1. Dopt 0113 In Toronto call (416)828-0868. Oapl. 0113 In PA call (71T).iaj-ns/5, Dapt, 0113

P.O. Box 6B89. Statsline, NV 8S449 2505 Dunw!n Ct-.Umt 113. a/7 E. Third St. Wllliamaport, PA 17701

Order Status *: 588-5654 Miasiasauga, Ontario. Canada LSLITI OrdsrStatua S: 327-0570

Order Status a: O2BOQ6G

No rl«k, no deposit on C.O.O. orders. Pr«-pild ordart racalva troe shipping within in* UPS Conlln*nUI Unind Statas with no waiting prtrlod tot eunmnti
chaeks or monay ordsn. Add 3% (minimum SS.OO] (hipping and handling on all C.O.D. andcradlt card ordara. Largar ahlpmanla may laaulra addirioiml

chtigat. NVcndPArasidanliaddaalattax. All Itamaaubjact Id avallabilityandprlcachanaa. Waatockmanulaclurac'i and third party ■oftwaralormoatall
computara on lha marital. Call lodmy for our naw calalog.

CANADIAN ORDERS: All pricaa ara aub)act to ahlpping, Ian and currency axchinga fluctuation*. Call lor enact pricing In Canada.

C:: commodore COMMODORE 64. 
$ 

VIC:: 20 $S9 
1520 Color Pri nte r/ Plo tl er ................ 5169 .00 
1525 80 Column Printer .................. 5219 .00 
1530 Dataselte ............. . ........... .... 569.00 
1541 Si n91e Disk Drive ................ .... 5249.00 
1600 VIC Modem ......................... .. 559.00 
1610 VIC Term 40 ................ ... ....... 549.00 
1650 AD/ AA Modem ............ . .. ... ... ... 569 .00 
170214" Color M o nil o r .............. . . ... 5249 .00 
1311 Joysticks (each) ..... . ... .. ..•.......... 55.99 
1312 Paddles .. ............. .. .. • .. .. .. .... . 511 .99 
11 10 VIC 8 K ..... .. .... .. .. ..... .... . . . .. 542 .00 
1111 

1011 
VIC 16K . .............................. 569.00 

RS·232 Interlace ..................... 542 .00 
Super Expa nder .... 553 .00 

219 
PRINTER S 

Epson (MXIOO. RX80. FX80. FXI OO) .. .. ... . CALL 
Okidata (82. 83 . 8 4 . 92 . 93) ... . . .. ... .. ...... CALL 
Sial Ge m in i IOX ......... .. .. .............. 5299.00 
Slar Gemin i Della 10 ............ .... ... .. . 5559 .00 
Sm ith COlona Tp·2 ..... . ...... . . . .. .... 5469 .00 
C. lloh Prowriter 8510P. . . .. . 5379 .00 
C.ltoh Gori lla ..... . . ........ . ... 5209 .00 

Light Pen .... . 
Casse tt e Inlerface 

CARD co. 
. .. ..... . 532.00 

.......... ... ............. 529 .00 
Parallel Printer Interlace ........ ........... S69 .00 
3 S lot VIC Expansi o n Interlace ..... ...... 532 .00 
6 Siol VIC E)(pansion Inte rface .. . .. ....... 579 .00 

co"",,,",oda ... 
SOFTWARE---------

co", 64 Rol •• onc. G .. ,do ., 600 
C·1i401$KS 

Eo.,C.,c . ... 56S.00 
IlI.,F,nlnc. I . II , III . IV ...... • , '.00 
Eo., ,,, .11. .. .... ...... , 1111.00 
£1'yS« lp, . . . .. . . 138.00 
W"'''/ Hlme "'acnine . ,"9.00 
Eo.,$".'1. . 519.00 "'cc" .. n l. R. c . ivable ... 1 311 00 
"'cco .. nto Ply.bl • . .......... , '39.00 
G.n • •• ,l • .,g • •............... I'900 
...... mbl .. .................. 1111.00 

........... . '" 00 
........ • 38 00 

.. .•. 11 ' .00 
... 1111.00 

..... IIS 00 
M ... ,c Com"o... . . .. . .... • • S.OO 

VIC 20 C"' RTRIOGE$.& DISKS 
Go"4_' In. M;c.oCn'o. ,O' ... • , ' .OO 
5"" •• SIOII AI . . 114.00 
5 .. " •• "' ,,"n IRI ..... 11400 
J "III1 •• lIn" •• ,R) ... . . • • 4 .00 
'lid •• Al l AI U (A) .......... , 114.00 
Co"n' "''' •• n'",o (AI , ...•. ,. n l .oo 
P'n"_" SP.Cl,C .... . IA) ...• • • , 00 
VI C R"II,"n •• G .. ,,, . .•.••. II $ 00 

ARTWDRX 
C·6./VIC 20 CASSETTES 

h " "91 3 .0 .. .. 'U.OO 
'ncnl .. F>e' . . .... •• 2 .00 

BRD D ERSUNO 
VIC 20C ... SSETTE S 

. SI6.00 

. 516.00 
M"'".o un" $yn. n •• i.", $16 00 

COMMERC IAL. DATA 
VIC 20 C"'SSETTES 

....... . ........ ,12'.00 
.. 12'.00 

..... . ll.OO 
C·04 CASSETTES fl o." fO. " . . 

CREATive S OFTWAR E M EB 
c·e_ CASSE TT ES VIC 20 CASSETT!:S 

Homeln.enIO" .......... 111 .00 t o ., ,". 11 89 
HO~ •• h OICl F'n.nc • .......... 123 00 S •• e . "495 

C·14 C ARlAIDGI:S hn. W... . ... "4.115 
T ••• nm, n... . . ..... . . . .. . ... $211 .00 Po.Oomll. , . _ .. 5 12.95 

C ·1 4 DiSKS "' ... 0 1 M'.ol ..... • .... S 14.115 
Hom. In •• nIO", . . .... ... 51 1 .00 u. ••• Bioi . . .. 51 4 .95 
.. o~ •• nold Finane . ......... 5 2 11,00 hnk T •• p , ... 514 .95 

VI C 20 C4SSEfTES VIC 20 CARTRIOGES 
HOm. In •• nlo", '" •••••••.•. 512.00 VI C Fon.. .13200 
lIo .... nol<l Finane. .••....... 11 4.00 liES MOn •.•. • ••. 579 .00 

VIC 20 C ARTRIDGES li ES W,,, ., .• 121.00 
.... "oOIoU ... . ......... U l .OO "1111''''0 ' .• _ .... • 29 .00 
IllacoHol. .. .. 532.00 S,n, .... ounG .12 1.00 
r, •• nm... 52 1.00 Snam... 1211.00 
ChopMI.' ,.... 12 1.00 P. OI...:I.... . 11'00 

O YNATEC H T .. ",.G.opn.n ..... 1" .00 
C·6 4 DISK C·64 C ... RTRIOGES 

COd .... il. . .... 17S.00 HES MOn .................... 12'.00 
E P YX HES W"I. . ... . 13S.00 

VIC 20 CASSE TTES NUFEKOP 
~,coc n., ...... , .. 132 .00 VIC 10 C"'SSEnES 
S " O' d o . F • • ~ool . •. , ..•.... 114.00 '<"'en PonlC $1000 
110-':", I I A'II" ............. 52 • • 00 R.c. F .. n .O' "1I "... .. , ..• "6 00 

OUICK DROWN FOX 
C·6./ VIC 20 CAATR IOGE 

Tn. C. ,,,,, ................. $10 00 
!l . ,.,mln., ,, . ................ '19.00 

Wo,,' P'OCo •• o. . ...• 54' .00 C ·f14 CASSI! T'T[ 

K-BY T E .................... $16 .00 

VIC 20C ... RTRIOGES ROMOX 
N.Au y AnltCI .. .•. . ..... 52' .00 TyOO (10/641 ................. n"oo 
11 '5'" P" ' OI .. ,. . . .. 12'.00 FtAIN BOW 

UM' C·64 DISKS 
VIC 20 CA"rAIOG[S Pe.oonll F,no" • • ...... 

"'m o~ , 530.00 W." . ....... ' ... nl .•... 
M ••• o. A .. n . .•.• 140 00 Sp ... " . nul Aui.'.nl . 
A' .. n BioI , ... , 530.00 QUANTUM 

. 548.00 
' 9 S.00 

. $95.00 

VIC 2 0 C"'SSE Tl ES 40160COlumn V'''. " Uo,.d .8500 
CIo .. "U .... , .... ,1'$.00 oIOlOO COI ~"'IO II .... " (16K" . 5 171/.00 
V"'O"V • • mDn "'.00 SIRI U S 

OUST COVERS VIC 20C ARTRIOGES 
C·UCo ... ... , .... , .... $9, '9 OudlyO~.~ ................. 121 .OQ 
VIC 20 Co. . . . . .... . .. , $9." S"i",. Cit y ................ $1' ,00 . 

fro," the nba"e 

MICFtDSPEC 
~I C 10 CASS £ OI;S 

So.,lon, Boo· 
G.adu 2 . 3 . 4 . 5 . 0. e 5600 
MalnO"" ., •... 5800 
POtliOlio M&nalle , . 
0 ... MIUI/e • ..... 

VIC 10 OISNS 
Gln ••• ' le", •.. 
"'o",ng l ... Mon"gl ' 
In • • n'o .... ".e_"g • . 
Ply.OIl . . ......... .. 
0.'0 ho.. . . .. 

C·6 4 CASSEtTES 
hl.e~ ho • . 
Colo.Sh •• n . ..... ,e" ",.~ ••. 

C·64 OIS~S 
... . iI, ng l ... "'ano, •• 
In •• nIO .... P.C ~ oll. 
Gone •• 1 lOal/e' , 
P' y, O" . D. '. B ... . 
C.,.R .... " 
BI •• ~ ao . , .. 
COlO' SUl t n 
..... ' Cn ",.~ •• 

TRDNIX 
VIC 10 C"'SSE TTE$ G.'o.It. Bit" , .• 11'.'$ 

Swa.m . 1 22 '5 
Si"e ... ,n".' ''' . sn.'S 

V ICTORY 
C·64/ VI C 20 CASSETTES 

Ad • • n, .... P' ~ 1I'\I.mu) . " 2 .00 
A"yenlu •• h~ liP gom .. , 
"'nn''''''',on 
G ••• o RoIIh' . 
Konga ~onll 
Tt l ~ ..... 

PROFESSIONAL. 
S D FTWAFtE 

WO'" "'0 64 ..... , ............ SS'.OO 
plu •... 

& Ti", e\Nork e. 
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run, bunt, steal, or signal your

runners to edge off the bag a bit

more. If you want, you can send

in a pinch runner or hitler.

Each pitcher-batter confron

tation is displayed on the screen

by a single pitch. There are no

balls and strikes called, although

batters can be struck out. A mes

sage appears at the bottom of

the screen aftereach pitch, telling

you what's happened. Pop flies,

grounders, and base hits are

shown to you this way. Runners

advance, are thrown out, or score.

Although only nine innings are

displayed on the screen, extra

innings are possible.

Managing It All

Computer Rnsebnll is not for the

impatient. It's not a fast-moving,

arcade-style game, but it's not

meant to be. Instead, the game

is for those who love baseball,

who have always wanted to step

into a manager's cleats. As a

simulation, it gives you the

feeling of managing a team. Just

as in reality, once the basic deci-

.sions are made, the players run,

hit, and throw in theirown ways.

A major league manager cannot

hit for a player, and neither can

you in this game. The statistics

of each player determine that.

Some games are pitchers'

battles, with low scores. Other

games display hitters' powers,

and the scores run up quickly.

No two games are the same.

Again, that reflects the simula

tion's excellence. As the innings

pass, your decisions on pitching

and running change, just as in a

real game. Strategy is vital. Out

guessing the opposing manager

is just as important.

If you enjoy baseball, you'll

126 COMPUTE>'s Gaictlc January 1984

enjoy this game. The computer

takes all the routine drudgery

out of keeping track of statistics

and lets you concentrate on

decision-making. You'll think

you've paced and worried in the

dugout just like a major league

manager.

Ringside Seat
In many ways like Computer

Baseball, Ringside Seat is a game

of strategy and statistics. But

instead of managing a major

league baseball team, you play

the part of a boxer's manager.

You're not the fighter, but his

manager, telling him how to

fight when he's in the corner

between rounds. Once the bell

rings, he boxes in his own way,

simply following your strategic

suggestions.

When the game is loaded

from disk, you have the option

of managing either, both, or

neither of the fighters. If you

want, you can also act as the

third judge in the fight, or let the

computer handle it. Then you

select the two boxers.

The game includes a variety

of boxers available to you. Di

vided into weight classifications,

from bantamweight to heavy

weight, you simply enter the

fighters' names and weight divi

sions. To see a complete list of

the fighters on the game disk,

you should press E the first time

the computer asks you to enter a

choice. After a short delay, you

should press L to see the fighter

lists, and then the weight classi

fication. The screen will then

show the fighter's identification

number, his name, rating, style

(slugger or boxer), and his

weight division. The lists contain

DDDEl »5

VItMl £5
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1
The Yankees and Dodgers face off hi n

demo game of Computer Baseball.

■ 0 BO FT mm^^^m^m, , ; .- ■

STflMH* SENftlWIKS

COLOR COmiENTMV
TIIKHEV LOOM PRETTY EFFECTIVE
ii rU this nouns.

oewsev T8 lavlsi TS fTShF ih close.

The famous Dempsey-Tiumey heavy

weight title fight is reenacted with

Ringside Seat.

COMPUTEI's

Gazette

TOLL FREE

Subscription

Order Line

800-334-0868

In NC 919-275-9809
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run, bunt, s tea l, o r sigml] your 
runners to edge off the bag il bit 
more. If yo u wa nt, you can send 
in a pinch runner or hitt er. 

Each p itcher-batter confron­
tation is d isplayed on the screen 
by a single pitch. There are no 
balls and s trikes (1I I1 ed, alt hough 
bntters can be struck oul. A mes­
sage appears .. t the bottom of 
the screen aftc r each pitch, telling 
you what' s happened. Pop fl ies, 
g rounders, and base h its are 
shown to you this way. Runne rs 
advance, are thrown out, or score. 
A lthough only nine innings <Ire 
di splayed on the screen, extra 
innings arc possible. 

Managing It All 
COli/pilfer Bnseimll is 11 0 t for the 
impa tient. It 's not a fa s l-moving, 
arcade-sty le game, but it's no t 
meant to be. Ins tead, the gmne 
is for those who love baseba ll , 
who have always wanted to step 
in to" manager's cleats . As a 
s imulation, it gives you the 
feeling of ma nag ing a tea m . Just 
ns in rea li ty, o nce the basic deci­
s ions are made, the p laye rs run , 
hit, and throw in their own ways . 
A major league ma nage r ca nnot 
hit for a p layer, and neit he r Gill 

you in this game. The s tati s tics 
o f each player de termine that. 

Some games are pitchers' 
ba ttles, wi th low scores . Othe r 
games disp lay hitters' powers, 
and the sco res run up quickl y. 
No two games arc the saIne. 
Agai n, tha t reOects the s imu la­
tio n's excelle nce. As the innings 
pass, your decis io ns o n p itching 
a nd runn ing change, jus t as in a 
real game. Strategy is vi ta l. O ut ­
guessing the oppos ing ma nage r 
is jus t as important. 

If yo u enjoy baseba ll , you ' ll 
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enjoy this game. The computer 
takes all the rou tine drudge ry 
o ut of keeping track of s tat ist ics 
and lets you concentrate on 
deciSio n-making. You' ll think 
you've paced and worried in the 
dugo ut jus t like a major league 
manager. 

Ringside Seat 
In many ways like CO/1/pli ler 
Base/mil, Rhlgside Seal is a game 
of s trategy and stati stics. But 
instead of managing a major 
leag ue baseba ll team, you p lay 
the pmt o f a boxer's llla nnge r. 
Yo u' re nolthe fig hter, but hi s 
lll<l n<lger, telling h im how to 
fight when he's in the corner 
between ro unds. Once the bell 
rings, he boxes in hi s own way, 
s imply fo ll owing your strn teg ic 
sugges ti ons . 

When the ga me is loaded 
from d isk, yo u have the optio n 
o f managing eithe r, both , or 
neither of the fighters. If you 
wa nt, you ca n <ll so net as the 
th ird judge in the fight, or let the 
computer ha nd le it. Then you 
se lect the two boxers. 

The game includes a variety 
of boxers available to you. Di­
vided into we ight classifications, 
from ban ta mweig ht to heavy­
weig ht, you simply e n ter the 
fig hte rs' names and weigh t di vi­
sions. To see <I comple te list of 
the fighters on the game d isk, 
YO ll should p ress E the first time 
the computer asks you to enter a 
choice. After a short del ny, you 
shou ld press L to see the fighter 
lists, <lnd then the we ig ht classi­
ficatio n. The screen will the n 
show the fighte r's identification 
number, his n<l me, rati ng, s tyle 
(sl ugger or boxer), a nd h is 
weigh t divis io n. The li sts conta in 

The Yal/kees al/d DOl/gas face of{ ill a 
demo gnme a/Com puter Baseball. 

Tlte /all/olls Oell1/-,sey-TWilley Iteflvy­
weight title fight is ret'l/ac/cd witll 
Rin gside Setlt. 

COMPUTEt's 
Gazette 
TOLL FREE 

Subscription 
Order Line 

800-334-0868 
In NC 919·275·9809 
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current fighters, as well as fa

mous boxers from the past. If

you wanted to see how Tunney

would have matched up against

Foster, for example, you can

create this What If scenario.

Once you've chosen the

fighters and started the game,

you'll see a display on the screen.

The boxing ring is shown, as

well as representations of the

fighters, each still in his corner.

Other information, such as the

fighters' names, the strategy

picked by each manager, condi

tion of the fighter, from cuts to

stamina remaining, and even

the cumulative judges' score will

be displayed. At the top of the

screen you'll see descriptions of

the fighters' movements during

a round. Near the bottom of the

screen you'll see messages dis

played for the color commentary

and blow-by-blow descriptions

of the fight.

As in a real fight, you decide

how you want your fighter to

box that round. The options

range from fighting flatfooted,

which lets him rest in a round,

saving his strength, to going for

the knockout. Your fighter's

abilities in each of the strategies

are listed at the bottom of the

screen before the round starts.

Some fighters are better at

charging in, while others are

more effective in the stick and

move. Choosing your fighter's

style for that round is the most

important part of managing.

You have to use your fighter

wisely, not overworking him,

for each strategy reduces the

boxer's stamina level. A more

aggressive style, such as charg

ing in, or sticking and moving,

uses up more stamina than a

NEW

liHlc

style

overyour (Bommodore(Bompufeii
The MC2 Covers... Are custom made with the designer jeans style...

From high quality cotton denim... Genuine leather personalized.

CALL 8OQ-00CKJOO0 FOR MASTERCARD OR VISA ORDERS ^A^HiijJi
or send the coupon with check or money order. ^ff^ffi vkm*

Jack Degnsn Assoctsios

PO Box 838

Chesterfield. MO 63017

More is my check or

money order for MC!

Covers as follows:

Charge:

MCD VISAD

Account No.

Horn Only. Piles

Expiration Date

Name1.

CM Computer

1540/1541

Disk Olive

1530 Cassette

1535 Printer

1701 Monitor

I m lials lot

Mil

S 9 95

9.95

8.95

10 95

11.95

Sub-toui

. State:. .Zip:.

Fttsonatee at tl 00 eacfl

Missouri residents 3MJ

5 5% lax

Shipping 11.75

TOTAL

COMMAND
NOW YOUR COMMODORE OR VIC PUTS LINE-BY-LINE
CONTROL OF TAX PREPARATION AT YOUR FINGER TIPS.

Calculations are automatic. All you do is
enter your tax information. Tax Command

does oil mathematical calculations for you.

Built-in tax tables eliminate guesswork. No

more finding the right column down anO
right lino across. Tax Command Has the

1040 tax tables built right In. So
it zeios in on your refund (or tax

payment) amount automatically.
Tax Command <s fast, easy! I!
gives your computer more than ftactical

P.O. BOX 93104-K • Milwaukee, Wl 53203 • (414) 278-0829

Available at fine computer stores everywhere, ot Dy ordering direct.

just the 1040 tax foim. Tax Command tells

you when to income average, and has the
forms you need. Plus ScheOule A (Itemized

Deductions, including medical), capital

gains and losses, and more Anyone who
can reod con use Tox Command. And the

best feature of all. Just

S24.95 plus 32.00 lor snipping
and handling. Wisconsin

residents add 5% tax. Specify
. computer type, tape or disk.
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current fighters, as well as fa­
mous boxers from the past. If 
you wanted to see how Tunney 
would have matched up against 
Fos te r, for example, you can 
crea te this What If scenario. 

Once you've chosen the 
fi ghters and sta rted the game, 
you' ll see a display on the screen . 
The boxing ring is shown, as 
well as representa ti ons of the 
fighters, each sti ll in his corner. 
O ther information, such as the 
fighters' names, the strategy 
picked by each manage r, condi­
tion of the fighter, from cuts to 
stamina remil ining, and even 
the cumula tive judges' score will 
be displayed . At the top of the 
screen you' ll see descriptions of 
the fighters' movements during 
a round. Near the bottom of the 
screen you' ll see messages di s- . 
played fo r the color commenta ry 
and blow-by-blow descriptions 
of the fight. 

As in a real fight, you decide 
how you want your fighte r to 
box that round . The options 
range from fighting flatfoo ted, 
which lets him rest in a round. 
saving his strength , to going for 
the knockout. Your fighter' s 
abili ties in each of the stT<1tegies 
me li sted at the bottom of the 
screen before the round starts. 
Some fighters a rc better at 
charging in. while others are 
more effective in the stick and 
move. Choosing your fi ghter's 
style for that round is the mos t 
important part of managing. 
You have to use your fighter 
wisely, not overworking him, 
for each strategy reduces the 
boxer's stamina level. A more 
aggressive style, such as charg­
ing in, or sticking and moving. 
uses up more stamina than a 

NEW 
4ufa 
lifffe 
Siyle 
OVer!/OUr BommodoreMrBompufer. 
The MC2 Covers ... Are custom made with the designer jeans 
From high Quality cotton denim . .. Genuine leather Ii 

CAll. 8CJO-OCIO..OOOO FOR MASTERCARD OR VISA ORDERS 
or send the coupon with check or money order. 

JltCk Degnan Assocl.'M Ch. rge: ~. Only. ''''' ". p,o , 60>:838 .C O V1 SA O C&4 C/:mo:lIter , 9.95 
Choslerfiold. MO 63017 Account No. 1540"~1 

I-Ioro is my cheCk or [)js~ OIIWl 9.95 
I$XI !:as.sene 8.95 money order for MC' 

Calle,s 35 follows: Expiration Dato 1525 Prl1ter 10.95 
1701 MotIItor 11.95 

S,l)-toUl _ _ 
1riti., 1of 

Name: penon.aIllill;l: _ __ 

~ aI S2.oo!.1(h _ _ 

Address: MlUDuri r~denl$ IIlIl 5.5'!1otill _ _ 
Shtlll)inG 11.15 

City: Stato: Zip: roTAl __ 

NOW YOUR COMMODORE OR VIC PUTS lINE-BY-liNE 
CONTROL OF TAX PREPARATION AT YOUR FINGER TIPS. 

Calculations are oulomal1c. All you do is 
enter your lax information, TOl COmmand 
does 011 mathemoticol coicuiotions lor you. 
Bulll·in tax tables eliminate guesswOfk. No 
more finding the right column down and 
right line across. Tox Command has the 
1040 tax tables bui lt rlghl ln, So 
il zoros In on your relund (or tox 
payment) omount outomaticolly. 
Tax Command Is lasl, eosy! II 
gives your compuler more thon 

jusllhe 1040 lOX 101m. Tax Command !ells 
you when to Income overoge, and hos Ihe 
larms you need. Plus Schedule A (lIemlzed 
Deductions. Including medlcol). copltol 
golns and losses. and more, Anyono who 
con rood con use TOl Command. And the 

bost l eaturo 01 all .. , Just 
S24.95 plus S2.00 lor shipping 
ond handli ng. Wisconsin 
residents add 5% tox. Specify 
computer Type, lope or disk. 

P.O. Box 93104·K. MIlWaukee, WI 53203 • (414) 27B·0829 
Avolloble 01 line computer slores everywhere. or by ordallng dlleCl. 
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Are you buying the

right program or game

the first time —

all the time?
If you own a VIC 20 or COMM 64 you can make the right decision

on software programs the first time — and every time. You can have

Soft-Guide 20 or Soft-Guide 64 each month.

These software reviews can make your life a whole lot easier and a lot

more fun. They allow you to select the right game, educational or

home/business software. No more wondering. No more wrong buys. No

more frustrations.

Sound good?

It's the perfect way to pre-select your software buys. And it's inexpensive

You get a full year (12 issues) for $19.95. Soft-Guide 20 or 64 can save

you software dollars.

Request either Soft-Guide 20 or Soft-Guide 64. To order you may call our

Toll Free number 1-300-835-2246, Ext. 271 for Master Card and Visa

orders only, (in Kansas 1-800-362-2421, Bd 271)

If paying by check or money order mail to:

Soft-Guide

4974 N. Fresno Street, Suite 303

Fresno, CA 93726

CASHBOOK 1

CASHBOOKKEEPING
tor wny troull buttntt* with t Commodore
!■■!". • F',.«i'.1I IJI'.J, Dlllt. IftMtlnllOf'll

Hire Cashbook ) «* your n»w book-

koeptr.

—, Snod IAS or ctll toll tint ordar tfpsJi ■■

IZ3 ! SKI .121 (,82/. 24-Hour StnlCI •**

- Also -

Pioannn toi VICJO""

tAd Commotion 0f"

dfil or '.-,■" Wrllt

lor lilting. OH. Uf
MOUSE JRAPUtTH,

tor ioui VICW"

i:;, r,i lor hmJ ■-■■■J

wt'li Inelvdt titling.

1

1 '

■M

i

| '

1

1

1

1

HI+-V
i*ll/!lr —

. 1 ' '• r~»"'l'
T 1 r^ ,mnaz-im

iiii/:l!' —

FREE

WRITE FOR FREE Cs,

CATALOG OF VIC 20

and C64 PRODUCTS

• SOFTWARE

• HARDWARE

• PROGRAMMING AIDS

• OPERATIONAL AIDS

• SUPPLIES

• MEDIA

• BOOKS

COMPATIBLE

CYSTEMS

INCORPORATED

P.O. Box 2070 • Depi. G

Saratoga, CA 95070

I4O8I 255-2024

defensive posture, like staying

away or protecting a cut.

Once the round begins, the

fighter is on his own. You'll see

a blow-by-blow description of

the fight at the bottom of the

screen, as well as see the ani

mated figures move in the ring.

The only thing you can do once

the bell rings is to tell your fighter

to cover up. This is helpful if he

is getting badly beaten, or if he

has a cut opened. Fighters jab,

hook, and punch as their statis

tics allow. Sometimes they'll

tie each other up, or back an

opponent against the ropes. All

you can do is chew at your

fingernails, in the true manager

tradition.

After each round, the

judges' scores are displayed at

the top of the screen, showing

how each judge awarded points.

Each fighter's stamina is changed

to reflect how tired he is, and

you can choose a different strat

egy for the next round. The fight

continues as many rounds as

you selected earlier, from a three-

round preliminary bout, to a

fifteen-round title fight. When

the fight ends, the judges will

tabulate their scores and an

nounce a winner, unless a knock

out or technical knockout has

been called earlier in the fight.

Whatever the decision, you can

see the judges' scorecards after

the fight, seeing how each

awarded points and how many

knockdowns each fighter had.

As with Computer Baseball,

you have the option in Riiigside

Scat to enter new data for other

fighters, or even to create a fic

tional boxer, giving him abilities

of your own choice.

128 COMPUTE!1!. Caiollo Jornrary 1984

'Are you buying the 
right program or game 
the first time 
all the time? 

II you own a VIC 20 or COMM 64 you can make the right decision 
on software programs the lirst time - and every lime. You can have defensive posture, like staying 
Soft-Guide 20 or Soft·Gulde 64 each month. away or protecting a cut. 

These software reviews can make your lile a whole 101 easier and a lot O nce the round begins, the 
more fun. They allow you to select the right game, educational or fighter is on h is own. You'll see 
home/ business software . No more wondering . No more wrong buys. No a blow-by-blow description of 
more frustrations. the fight at the bottom of the 

Sound good? screen, as well as see the ani ­
mated fi gures move in the ri ng. 

It's the perfect way to pre· select you r software buys. And If's Inexpensive. The only th ing you can do once 
You get a full year (12 Issues) lor $19.95. Soft-Gu ide 20 or 64 can save the bell rings is to tell your fighter 
you software dollars . 

10 cover up. This is helpfu l if he 
Request either Soft-Guide 20 or Soft-Guide 64 . To order you may call our is getting badly beaten, or if he 

Toll Free number 1-800-835-2246, Ext. 271 for Master Card and Visa has a cut opened. Fighters jab, 
orders only. (In Kansas 1-800'362-2421 , Exl. 271 ) hook, a nd punch as thei r s tatis-
If paying by check or money order mail to: tics allow. Sometimes they' ll 

Soft-Guide tie each o ther up, or back an 
4974 N. Fresno Street , Suite 303 opponent against the ropes. All 
Fresno. CA 93726 you can do is chew at your 

''::===========::;;::============~ fingerna il s, in the true manager 
•• • 
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tradition. 
Afte r c ;:J ch round , the 

judges' scores a re displayed at 
the top of the screen, showing 
how each judge awarded paints. 
Each fighter's s tamina is changed 
to re flect how tired he is, and 
you C<ln choose a d ifferent s tra t­
egy for the next ro und. The fi gh t 
cont-inues ilS mnny rounds as 
you selected earlier, from a th ree­
round preliminary bout, to a 
fifteen-round title fight. When 
the fight e nds, the judges will 
tabu late thei r scores and an­
nounce a winner, un less a knock­
out o r techn ica l knockout has 
been ca lled earlier in the fight. 
Whatever the decision, YOli can 
see the judges' scorecards after 
the fight , see ing how each 
awarded points a nd how many 
knockdowns each fighter had. 

As with Compufer Bnseball , 
yo u hil ve Ihe option in Rillgside 
Seat to enter new data for other 
fighters, or even to create a fic­
tiona l boxer, giving him abilities 
of your own cho ice. 



REVIEWS

Fighting It Out

This ganiL' is much faster moving

than Computer Baseball. In a way,

that's a disadvantage, for it

moves quicker because there are

fewer decisions for you to make.

I didn't feel as involved in [his

game as in the baseball simula

tion for that reason.

The game still gives you the

flavor of managing a fighter,

and of a bout itself. Pacing is

important in the game, for if you

expend too much energy early

in the fight by constantly

choosing to go for the knockout,

or to charge in, your fighter will

be weak before the fight ends.

As the fighter's stamina falls, so

does his effectiveness in many

of the strategies. When his effec

tiveness falls below 2, his

punches come with less fre

quency, and land less often.

As in Computer Baseball, the

animation in Ringside Seat is not

up to arcade standards. The

sound is weak as well. But these

detract little from the game's

attractions. No arcade-style box

ing game gives you the strategic

choices and actual fighters that

Ringside Scat does. Learning how

to direct a fighter lakes time and

practice. This game lets you ex

perience the thrills and agonies

of professional boxing, without

ever stepping into a gymnasium.

Maybe your fighter can be a

contender.

Computer Baseball

Ringside Seat

Strategic Simulations, Inc.

883 Stierlin Road, Building A-200

Mountain View, CA 94043
$39.95 each nu

aiten s-attu. "let

Commobore

anb

Yes. the VOICE BOX™ from
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
gram or Irom the precise, built-in Pitch control. No other speech synthesizer has this feature*
Want lo add speech to a new or existing BASIC program1 The VOICE BOX has FOUR ways

to do it on VIC 20 s of any memory size and on any Commodore 64: entirely from BASIC,
or using one ol the three machine language piograms readily added to other programs-
English lexi-to-speech, the same with the lip-synch "Alien" lace added, or use ol 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 ol instructions from The Alien Group, the people who got
Atari' and Apple1 to speak!

Available at leading computer stores everywhere, or order direct by sending S129- to The
Alien Group. 27 W. 23rd St., NY. NY 10010 Specify whether lor VIC 20. Commodore 64
cassette or Commodore 64 disk Programs lor a high-res talking human face and a
comprehensive mjsic and singing system available on separate cassette for S25.00
(expanded RAM necessary when used on VIC 20| Extra main cassette lor either computer
available lor S19.00.

Vic !O inn Com E W ire oxttntu ol Conmosmt Eiect'oncs LiO VOICE BOX .s i t-'Wons" c< The mini G'»c

CROWN
^ii»Fi W:il*i» Tl»'ners Corner Shopping Center
jmt,naiii. R». 309& 663. Quakertown.Pa. 18951

Christmas gift idea?

We have somethingfor everybody! Call us Toll Free.

FLIP N'FILE DISK STORAGE

15 Disk Storage

25 Disk Storage
50 Disk Storage

DUSTCOVER FOR

Vlc-20 oi C-64

SENTINEL DISKS

Lifetime Guarantee

Single Side Single Density
Box of 10

IIC, M( 11 >| M
Jilt I'lV /I ' 1 i"l

Vic-20 + C-64

CARDR1TER/1 LIGHT. PEN

Vlc-20 + C-64

4.95

8.95
26.95

8.95

19.95

54.95

54.95

CARDCO 5 SLOT EXP. BOARD

C-64

QUIT SMOKING
A Doctors Program To

End The Smoking Hahil

C-64 Disk

57.95

39.95

QUICK BROWN FOX Vlc-20 + C-64

WORD PROCESSOR
Disk or Cass

un
PKICE

OUR

PRICE

64.95 53.<!■■•

SPINNAKER C-64 Educatli-;..< (. --.-. = •,
Snooper Troops
lorll(D)

Rhymes + Riddles (D)

Kindercomp (D or cart.

Face MakerfD or carl)

Cosmic Life (carlj

Delta Drawing (cart)
Story Machine (cart)

Up for Grabs (cart)

MICRO SPEC -C-64

Data Baser Manager (D)
General Ledqer (D)

39.95

29.95
) 29.95

34.95

34.95
39.95

39.95

39.95

89.95

99.95

Checkbook Manager (D) 69.95

Mailing List (D)
Data Manager (Tape)

54.95
49.95

29.95
22.95

22.95

26.95

26.95

31.95
31.95

31.95

69.95

79.95

55.95

43.95
39.95

LARGE

SELECTION

FAST

SERVICE

In Pa. (215)538-1665

Out of Pa. (800)344-4499

SEND FOR FREE CATALOG

MUM', Prices subject lo change. VISA and MASTERCARD add 3%. Personal Checks

allow 2 weeks lo clear. C.O.D. on Certified Check. PA. Reildentl add 6% Sales Tax.
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Fighting It Out 
This game is much faster movi ng 
than Compufer Baseball. In a way, 
that's a d isad vantage, fo r it 
moves quicker because there are 
fewer decisions for you to make. 
I did n ' , fee l as involved in this 
game as in the baseba ll simula­
tio n fo r that reason . 

The game still gives you the 
flavor of ma nagi ng a fighte r, 
a nd of a bout itself. Pacing is 
important in the game, for if you 
expend too much energy earl y 
in the fight by constan tly 
choosing to go fo r the knockout, 
o r to cha rge in, ),ou r fighter w ill 
be weak before the fight ends. 
As the fighter's s ta mina fa ll s, so 
does his effect iveness in many 
of the strategies. When his effec­
tiveness ralls below 2, his 
punches come with less fre­
quency, and land less o ften . 

As in Computer Baseball, the 
a n imati on in Rillgside Sea t is not 
up to arcade s tandards. The 
sound is weak as well. But these 
detract little fro m the game's 
a ttractions. No arcade·style box­
ing game gives you the s tra tegic 
cho ices and actual fighters tha t 
Ringside Sent does. Lea rning how 
to direct a fi ghter tnkes time a nd 
practice. This game le ts you ex­
perie nce the thrill s and agonies 
of pro fessional boxing, w ithout 
ever s tepping into a gymnasium . 
May be your fig hte r cn n be a 
contender. 

Computer l3ast!ba ll 
Ringside Seat 
Stmtegic Simuiatio"s, illc. 
883 Stierii ll Rood, Buildillg A-200 
MO/I/I /a;II View, CA 94043 
$39.95 cllch • 

anb m:be ~lien saib •.. "JLet 
ClCommobore 

~pealL. . 
anb ~ing!" 

Yes, the VOICE BOXIM Irom 
The Allen GrOllP, the world's ONLY 

singing speech synthesizer, now grants 
the I)O'>\1!r 01 speech to lhe VIC 201M and the 

Commodore 64rr.,. A commented, all· BASIC demo 
program gets the VOICE BOX talking right away, and. since 

it can be "tallghr to say an)1l:!ing. the VOICE BOX has an unlimited 
vocablilary! The voice speaks with natural speecllinnection cont/olled either Irom the pro· 
gram 01 from the precise. built·in Pilch control. No other speech synthesiter has this feature! 

Want 10 add speech to a new or eKistlng BASIC program! The VOICE BOX has FOUR ways 
10 do it on VIC 20's 01 any memory size and on any CommodOfe 64: entirety I/Om BASIC. 
or using one 01 the three machine language plOgrams readly added 10 other plograms ­
English text·to·speech. the same with the lip·synch "Alien" face adde<l. or use of the 64 basic 
phonemes as i/llU1. A challenging spening QUiz that accepts new words (expanded memory 
required with VIC 20) is provided on the cassene supplied. 

The VOICE OOX prugs directly into the corT1lurers user pon. comes with bulll·in speaker. 
Volume and Pith conlrols and loIS 01 instruclKlns from The Al len GrOllp. the people who got 
Alari' and Appe" to speak! 

Available at leading computet stores everywhere. or order direct by sendinll 5129. to: The 
Allen Group. 'll W. 23rd 51.. NY, NY 10010. Specify whether tor VIC 20. Commodore 64 
casselle 01 Commodore 64 disk. PrO!lrams for a high·res talking human lace and a 
comprehensive music and sing ng system available on separate casselle lor $25.00 
(expanded RAM necessary when used on VIC 20). Extra mai'l casselle for either computer 
available for 519.00. 
Vltl'O_,-.&I •• _ .. ~ £Ion'O'O«ll:l WIC[!IOX ,. ~""""l)Il .. _ G<o.o 

e···. CROWN COMPUTER 
and Software Trainer. Co rner ShoppIng Cenler 

RI • . 309 & 663. Quakertown. Pa. 18951 

Christmas gift Idea? 
We have something for everybodyl Call us Toll Free. 

FLIP N'FtLE DISK STORAGE 
15 Dislo SIOIlIgll 4 .9 5 
2501111. Slorllgll 8 .9 5 
50 Disk Sioragil 26.9 5 

DUST COVER FOR 
Vlc-20 or C-64 

SENTINEL DtSKS 
llflltlmll Gunllnlell 
Slnglll Side S ingle Density 
Box 0110 

HESMODEM. 

8 .95 

t9.95 

VIc·20 + C·64 54.95 

CARDRITER/ ILJGHT. PEN 
VIc·20 + C-64 54.95 

CARDCO 5 SLOT EXP. BOARD 
C·64 57 .95 

QUIT SMOKING 
A Doctol. Progralll To 
End The $ lIIolo1l1g [bbll 
C·64 Dis k 39.95 

QUIC K BROWN FOX Vlc-20 + C·64 

un OUM 
"'llCE I'IUCE 

WORD PROCESSOR 
01510 o r CUI 64.95 53.95 

SPINNAKER C·64 Educational Gllmel 
Snoopll r Troop. 

l orlt (D) 
Rhymll' + Riddle. (0) 
Klnde rcomp (0 o r cllrt .) 
FaCil Mllk er(D o r cart) 
Co.mlc Life (cart) 
De ltll Dra wing (cart ) 
Siory Mllchlnll (cn' ) 
Up for Grabs (can ) 

MICRO SPEC - C-64 

39.95 29.95 
29.95 22.95 
29.95 22.95 
34 .95 26.95 
34 .95 26.95 
39.95 3 1.9 5 
39.95 31.95 
3 9.9 5 31.95 

Dala 8a~e Manage r (D) 89.95 69 .9 5 
Gilner. ! Ledger (D) 99.95 79.95 
Chllckbook MllIIIIger (0 ) 69.95 55.95 
Mailing lilli (D) 54 .95 43.95 
Oa lll Mnnager (TII IIIl) 49.95 39.95 

- 0 Oul of Pa . (800)344·4499 
LARGE W FAST In Po . (215)538·1665 

SELECTION . SERVICE SEND FOR FREE CATALOG 

TERMS: Prlcu I Ub)eCI 10 c hange. VISA and MASTERCARD add 3,£;. Penon. 1 Checlo . 
allo w 2 weelo. 10 deat. C.O.D. On CerlHl Old ChOlc lo . PA. Rlllhh'nl ~ II tld 6" SIII IlS Til • . 
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C. REGENA

THE BEGINNER'S CORNER

Built-in Functions

In my previous columns I've tried to show some

fun things you could do with your computer.

This month I'm going to discuss some built-in

functions so you can see that your computer can

perform technical tasks, and not just games, music,

and graphics. Your microcomputer can do many

things that the "mainframe" computers can.

The computer can be a very powerful tool in

mathematical calculations. A computer can go

beyond a calculator by putting procedures into a

program for repetitious work or for logic-dependent

answers. The slide rule generation was limited to

three significant figures, and problems may have

taken hours of work and pads of paper to solve.

The calculators streamlined problem-solving and

took the drudgery out of mathematics. Now the

microcomputers can solve problems with even

less time and effort—and to many decimal places

of accuracy. The VIC-20 and Commodore 64 dis

play numbers with nine significant figures (ten

are stored internally).

The 7r key is handy in any calculations in

volving pi (the ratio of the circumference to the

diameter of a circle), t has a built-in value on the

VIC and 64 and is available directly from the

keyboard. Use SHIFT and the up-arrow key to get

the it symbol. Try the command PRINT 7T and

you will gel the decimal equivalent of pi. To use

7T in any calculations, just use the symbol. For

example, try PRINT 3* ir and press RETURN.

This short program, "Circles," illustrates the use

of this key:

Circles

100 PRINT

110 PRINT

{CLR} ** CIRCLES **" :rem 162

[DOWN]ENTER THE RADIUS.(DOWN)"
:rem 218

120 INPUT "R a ";R :rem 131

130 PRINT "{DOWN}AREA = " ;_t*R*R : rem 254

140 PRINT " (DOWN)CIRCUMFERENCE = ";_T*2*R
:rem 129

150 PRINT "(3 DOWNjANOTHER CIRCLE? (Y/N)

{SPACE]"j

130 COMPUTE!1* Gatolle Januar

160

170

180

190

200

GET A?

IF A$="Y"

IF A$o"N'

PRINT A$

END

THEN

1 THEN

100

160

;rem

: rem

:rem

: rem

: rem

220

3a

95

140

105

The square root function is available on our

computers. SQR(X) will return the square root of

a number with the variable name of X. Try PRINT

SQR(16) to get the square root of 16, or 4. Some

valid statements are;

10 X=SQR(T) :rem 145

30 A=SQR{B)+3+Y :rem 76

70 Z=SQR(C*3+F) :rem 86

40 ON SQR(R) GOTO 80,1.00,150 :rem 186

"Radius" is a sample program that illustrates

the use of the square root function to calculate the

radius of a circle if the area is given (A = it r).

Radius

100

110

120

130

140

150

160

170

180

190

200

210

220

230

PRINT T1[CLR]RADIUS"

PRINT "JdOWN}ENTER AREA

INPUT "A - ";A

IF A>0 THEN 160

PRINT "{DOWN}SORRY, MUST

GOTO 110

R=SQR(A/T)
PRINT "{DOWNjRADIUS =

:rem 189

OF CIRCLE."

:rem 128

:rem 97

:rem 152

BE > 0."

:rem 174

srem 97

:rem 220

R :rem 12

PRINT "(3 DOWNJANOTUER CIRCLE? (Y/N)

{SPACE}";

GET A?

IF A$="Y" THEN 100

IF A?<>"N" THEN 190

PRINT A$

END

t rem 1

:rem 223

srem 32

:rem 92

:rem 134

;rem 108

rem 254

ABS(X) is a function that returns the absolute

value of a number X. The absolute value of a

number is the numeric value without regard for
the sign. The absolute value of a negative number

is the number without the minus sign. Some valid

statements are:

10 A=ABS(Y) :rem 95
20 IF ABS(SC}=100 THEN 350 :rem (

30 T=T+ABS(T1-T2) = ' 210

c. 

Built -In Functions 

In my previous columns I've tri ed to show some 
filII things you could do w ith your computer. 
This month J' m going to discuss some built· in 
functions so you can sec that your computer can 
perfo rm technical tasks, and not jus t games, music, 
a nd g ra phics. Your microcomputer can do many 
th ings that the " mainframe" computers can. 

The computer can be .. very powerful tool in 
mathematical ca lcu lnt-ions. A computer can go 
beyond a ca lculntor by putt-ing procedu res into a 
program for repetitious work or for IOglc-dependent 
answers. The slide rule genern tion was limited to 
th ree sign ificant fi gures, and problems may have 
taken hours of work and pads of paper to solve. 
The ca lcu la tors streamlined problem-solving and 
took the drudgery out of mathematics. Now the 
microcomputers can solve problems with even 
less time and effort-and to many decimal p laces 
of accuracy. The V IC~20 and Commodore 64 dis­
play numbers with nine s ignificnnt figures (ten 
nrc s tored internn lly). 

The 'IT key is hnnd y in nny cnlcu la tions in­
volving p i (t he ra tio of the ci rcum ference to the 
diameter of a ci rcle) . 'IT has a built-in va lue on the 
VIC and 64 and is ava ilable directly from the 
keyboard. Use SHiFf and the up-a rrow key to ge l 
the 'IT symbol. Try the com ma nd PRINT 1T a nd 
you w ill ge t Ihe decima l equi vn le nt of pi. To lise 
'IT in any cn lculatio ns, just use the symbol. For 
exmnple, t-ry PRINT 3~ 1T and press RETURN. 
This short program, "Circles," iIlus trntes the use 
of th is key: 

Circles 
1130 PRINT 
110 PRINT 

12. 
13. 
14. 

INPUT 
PRINT 
PRINT 

"{ CLR} "'''' CIRCLES "'.".. : rem 162 
" {DOWN I ENTER THE RADIUS . (DOWN)" 

"R :: " ; R 
"{DOWN}AREA '" " ; T*R*R 
"{DOWN} CIRCUMFERENC E :: 

: rem 218 
: rem 131 
:rem 254 
": t *2"' R 
: rem 129 

15. PRINT "{ 3 DOWN}ANOTHER 
{SPACEJ" ; 

CIRCLE? (y IN) 
: rem 254 
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16. GET A$ : rem ". ". IF A$:: " Y" THEN , .. :rem 38 
lB. IF A$<> " N" THEN 16. : rem 95 
19. PRINT A$ :rem 14. 
2 •• END : rem ,.5 

The squa re root function is available o n our 
computers. SQR(X) will retu rn the squnre root of 
a number wit h the variable name of X. Try PRINT 
SQR(1 6) to ge t the squnre rool of 16, or 4. Some 
va lid s tatements <Ire: 
HI X::SQR(T) 
313 A::SQR(B)+3+Y 
70 Z::SQR(C "' 3+F) 
40 ON SQR(R) GOTO 80 , 100 , 150 

:rem 145 
; rem 76 
:rem 86 

:rem 186 

"Radius" is a s<l mplc progmlll thai ilIustmtes 
the use of the squa re rool function to ca lculnle the 
radi us of a ci rcle if the arC<I is given (A = 1r r). 

Radius 
1013 PRINT 
110 PRINT 

"ICLRJRADI US " 
"IOOWN)ENTER AREA 

INPUT "A - ":f>. 

: rem 189 
OF CIRCLE . " 

:rem 128 
: rem 97 

:rem 152 
12. 
13. ,.0 IF A.>0 THEN 160 

PRINT " I DOWN} SORRY . MUST BE > e. " 
: rem 174 

150 GOTO 110 :rem 97 
160 R=SQR(A/t) :rem 220 
170 PRINT "{oaWN)RADIUS - " ;R :rem 12 
180 PRINT " 13 DOWN)ANOTHER CIRCLE? (Y IN) 

ISPACE}"; :rem 1 
190 GET A$ : rem 223 
20" I F A$::"Y" THEN 100 : r em 32 
210 IF A$<>"N " THEN 190 : rem 92 
220 PRINT A$ :rem 134 
230 END : rem 108 

ABS(X) is a fun cti on that returns the absolute 
va lue o f a number X. The absolute vn lue of a 
number is the numeric va lue without rega rd for 
the Sign. The absolute vn luc of a negative number 
is the number witho ut the minus s ign. Some val id 
s ta tements are: 
10 A=ABS(Y) 
20 IF ABS(SC)=100 THEN 350 
30 T2T+ABS(TI - T2) 

: rem 95 
: rem 67 

: rem 210 



UST AS THE DRUIDS COMPILED

THE FIRST COMPUTER fStone-

henge) so they also brought the first deco

rated tree into the home. The winter celebration

of these mystics has filled us with the desire to

continue their special ways. LISTEN . . .

CASSETTALOG!

all our games • Programming hints • Other products • FREE

GAME • Much morel One side is programmed for the Commodore 64™. The

other for the VIC 20™. Send just S2.00 to cover costs and then DEDUCT $3.00

FROM YOUR FIRST ORDER! Actually, the very fun of our cassettalog would

make a nice Christmas present itself!

GAMES!
Standard VIC 20™

Cassette

AlJen Panic

Krazy Kong

Racefun

The Catch

Antimatter Splatter

S9.95

S9.95

S12.95

S12.95

S16.95

Exterminator

Music Writer III

Kings Ransom

SI9.95

SI6.95

S16.95

Expanded Memory VIC 20 ™

Cassette

3-D Man (+3K}

Space Quest |+8K|

SI2.95

S16.95

Defender on Tri (+3K)

Commodore 64 ™

Diskette

3D-64 Man

Exterminator 64

Widows Revenge

Quiz Pro

SI2.95

S19.9S

S19.95

S19.95

S19.95

BONUS!
The first 250 orders over S20 placed from this advertise

ment will receive a Nufekop dust cover for the 64 or

VIC 20 FREE OF CHARGE!

P.O. Box 156, 21255 Hwy. 62, Shady Cove, Oregon 97539 1-800-525-2529



INT(X) returns the integer value of a number

X, or the whole number part of a number which

contains a decimal. The integer function truncates

the decimal portion of a number, but it docs not

round the number. The result is always the largest

whole number smaller than the given number, or

the whole number to the left of a given number

on the number line. Thus, INT(4.56) will be 4, but

for negative numbers, lNT{-4.56) will be -5.

Some valid statements are:

10 I=IHT(X/Y) :rem 3

30 J=J+INT(A) :rem 220

50 ON INT(S) GOSUB 200,250,270 :rem 43

SGN(X) returns the sign of a number X. The

value will be 1 for positive numbers, 0 for zero,

and - 1 for negative numbers. This function is

useful in games where the position of an object

may be positive, negative, or zero in relationship

to another object. The score could also be tested

with theSGN function. Valid statements are:

10

20

40

S=SGN(X-Y)

ON SGN(SC-T)

IF SGN{R)=-1

GOTO

THEN

150,

430

370, 370

:rem a

:rem 170

:rem 223

The following program illustrates iheabsolute

value function, integer function, and sign function

for several numbers.

100 PRINT "JCLR)NUMBERf3 SPACESjABS

Cotangent (X) = cosine(X)/sine(X) or

l/tangent(X)

Secant(X) = l/cosine(X)

Cosecant(X)=l/sine(X)

Some functions are not defined for certain angles

(such as the tangent of 91) degrees), and you need

to be careful of overflow conditions or division by

zero for the reciprocal functions.

The programs following this column illustrate

the use of these trigonometric functions. Enter an

angle expressed in degrees, D. Line 170 converts

the degrees to radians. The sine, cosine, tangent,

cotangent, secant, and cosecant of the angle are

printed.

Two more technical functions are the expo

nential and logarithmic functions. EXP(X) returns

e to the power of X, where X is a numeric expres

sion that must be less than or equal to 88.02969191.

LOG(X) returns the natural logarithm of X, and X

must be a number greater than zero. No longer

do you need a book of math tables, nor do you

need to calculate interpolations—your computer

can calculate logarithms and exponentials almost

instantly. Sample valid statements are:

[2 SPACES}INT{2 SPACES]SGN"

110 FOR 1=1 TO 7

L20 READ N

130 PRINT N;TAB(8);ABS(N);TAH(14)

TAB{19);SGN(N)

140 NEXT I

150 DATA 3.4,0,0.6,-2.1,-5,7.2,-5

rem 103

:rem 10

rem 253

INT(N);

rem 214

:rem 29

3

rem 139

rem 110

10 PRINT LOG(X/Y)

20 A=EXP{R)

50 G=LOG(H)-LOG(I)

70 IF EXP(F)>=50 THEN 200

: rem 1

: rem 96

:rem 13

:rem 27

160 END

The V1C-20 and Commodore 64 have several

built-in trigonometric functions. Specify a

number, numeric variable, or numeric expression

within the parentheses (called the "argument" of

the function).

S1N(X) returns the sine of an angle specified

asX radians.

COS(X) returns the cosine of an angle

specified as X radians.

TAN(X) returns the tangent of an angle

specified as X radians.

ATN(X) returns the arctangent of a number

X. Arctangent is the angle with the tangent

of X. The angle will be expressed in radians.

When you are working with angles, re

member that the computer uses angles expressed
in radians. Since 180 degrees equals pi radians,

you can convert D number of degrees to R radians

with R = D* 7T/180. The conversion from radians

to degrees is D=R*180/ ir.
If you need some of the other trigonometric

functions, remember these conversions.
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If the computer docs not have a built-in func

tion that you need, you can define your own func

tion. The definition procedure is useful if you

have a long mathematical formula that is used

several places in the program. You can save com

puter memory and typing time by defining the

function at the beginning of the program, then

every lime you need the function, it is called by

the function name.

To define a function, use DEF FN with a vari

able name (one or two letters long) including a

variable name within parentheses. For example,

10 DEF FNG(X) = 3*X*X+4*X+2

Here a function G(X) is defined with a formula.

Later in the program you can use a statement

such as

50 PRINT FNG(7)

and G(X) will be evaluated with X = 7.

The definition statement needs to be executed

before the function is used in the program, so it is

a good idea to put all definitions al the beginning

of the program.
The above example used a function depend

ent upon a variable X. The defined formula does

not have to contain a variable. For example, we

could define a function R(Y) as follows.

10 DEF FNR(Y)=INT(8*RND(1))+l :rem 93

R(Y) is defined as a random number from 1 to 8.

II\TT(X) returns the integer va lue of a number 
X, or the w hole number part of a number which 
contains a decimal. The integer fundion truncates 
the decimal portion of a numbe r, but it docs not 
round the nu mber. The result is always the larges t 
whole number smalle r than the g iven number, or 
the whole numbe r to the len of a g iven number 
on the number line. Thus, INT(4.56) w ill be 4, but 
for nega ti ve numbers, INT( - 4.56) will be - 5. 
Some va lid s ta tp. ments are: 
10 I .. INT ( X/Y ) 
30 J=J+INT(A) 
50 ON INT(S) GOSUB 2C0 , 250 , 27C 

: rem 3 
:rcm 220 

: rem 43 

SCN(X) returns the sign of a number X. The 
va lue wi ll be 1 for positive numbers, 0 for zero, 
and - 1 for nega tive numbers. This function is 
usefu l in games where the position of an object 
ll1<1y be pOSitive, nega tive, or zero in rel<l{-ionship 
to ano ther object. The score could <l Isa be tested 
with the SGN function. Val id statement's arc: 

10 S=SGN ( X-Y) : rem 8 
20 ON SGN(SC- T) GOTO 150 , 370 , 37C : rem 170 
40 I f SGN{R)=- 1 THEN 430 :rem 223 

The foll owing program ilIuslril tes the absolute 
va lue fun ction , integer function, ilnd sign functi on 
fo r severa l numbers. 

100 PRINT .. {CLR] NUt1BER {3 SPACES] ASS 
(2 SPACES}INT{2 SPACES ] SGN" : rem 103 

110 FOR I:zl TO 7 : rem 10 
120 READ N : rem 253 
130 PRINT N; TAB(9 );ABS(N) : TAU(l4) ; INT(N); 

TAB(l9);SGN(N ) : rem 214 
140 NEXT I : rem 29 
150 DATA 3 . 4,0 , 0 . 6 ,-2.1,-5 , 7 . 2 , -5.3 

: rem 139 
160 END :rem 110 

The VIC-20 and Commodore 64 have severa l 
built-in tri gonometric functions. Specify a 
number, numeric variab le, o r numeric express ion 
within the parentheses (ca lled the "ilrgument" of 
the function) . 

SIN(X) returns the sine of an angle specified 
as X radians. 
COS(X) returns the cos ine of an angle 
specified as X rad ia ns. 
TAN(X) retu rns the tangent of an angle 
speci fi ed as X radians . 
ATN(X) returns the arctangent of a number 
X. Arctangent is the a ngle with the tangent 
of X. The angle will be expressed in radians. 

When you arc wo rking with a ngles, re-
member that the compute r uses angles expressed 
in radians. Since 180 degrees equa ls pi rad ia ns, 
you can convert 0 number of degrees to R radians 
with R = D· r. /180. The conversion from radians 
10 degrees is D=R*1801r. . 

If you need some of the o ther trigonometric 
functi ons, remember these conve rsions. 
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Cotangent (X) = cosine(X)/sine(X) or 
lItangent(X) 
Secanl(X) = -lIcosine(X) 
Coseca nt (X) = I/sine(X) 

Some functions arc not defined for ce rtain angles 
(such as the tangen t of 90 degrees), and you need 
to be carefu l of overflow conditions or divi sion by 
zero for the reCiproca l funcl'ions. 

The programs foll owing this column illustrate 
the use of these tri gonometri c functions. Enter nn 
a ngle expressed in degrees, O. Line 170 conve rts 
the degrees to radians. The sine, cosine, tangen t, 
cotangen t, seca nt , and cosecant of the angle a re 
printed. 

Two morc technical function s are the expo­
nential and logarithmiC functions. EXP(X) returns 
e to the power of X, where X is a numeric expres­
sion thalmusl be less than or equa l to 88.02969 191. 
LOC(X) returns the natura l logarithm of X, and X 
must be a number greater than zero. No longer 
do you need a book of math tables, nor do you 
need to ca lcula te interpolations-your computer 
can calculate logarithms a nd exponentials nlmost 
instantly. Sample valid s ta te me nts are: 

HI PRINT LaC (x / y) 
20 A=EXP(D) 
50 G=LOG(H)-LDG(I) 
70 IF EXP(F»s50 THEN 200 

:rcm 1 
:rem 96 
: rem 13 
: rcm 27 

If the compute r does not have a built-in fu nc­
tion that you need, you can de fine your own func­
lion . The de finition procedure is useful if yo u 
h<lve a long mathematica l formu la that is used 
several places in the progra m. You can save COIll­

pute r memory and ty ping time by defining the 
function at the beginning of the program, then 
every time you need the function, it is ca lled by 
the functi on na me. 

To define n function, usc OEF FN with a v<l ri­
able name (one o r two letters long) includi ng a 
variable name within paren theses. For example, 

10 DEF FNGIX)=3·X·X+4"X + 2 

Here a funct ion C(X) is defined wi th a formula . 
Later in the program you can use a s ta tement 
such as 

50 I'RI NT ':NC (7) 

and C(X) will be eva lua ted with X = 7. 
The defini tion statement needs to be execu ted 

before the fun ction is used in the program , so it is 
a good ideil to put all de finitions at the beginning 
of the prog-mlll . 

The above example used a function depend­
e nt upon a variable X. The defined formula docs 
not have to conta in a variable. For example, we 
could define n function R(Y) as follows. 
10 DEf fNR ( Y)=INT(8*RND(l))+1 : rem 93 

R(Y) is defi ned as a random number from I 10 8. 
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Now, within the program every time we need a

random number from 1 to 8, we can use R{Y):

50 C=R(Y) :rem 225

80 A=R(Y)+R(Y) :rem 9

90 IF R(Y)>4 THEN X=2 :rem 92

A defined function may combine other func

tions, such as

10 DEF FNF{X)=1-SIN(X) :rem 225

You can see that by using user-defined func

tions you can really customize your programs

and make technical calculations less complicated.

I hope this discussion of the built-in numeric

functions and the user-defined functions has

shown you the powerful potential of your "home"

computer. Technical applications which used to

be possible only with large computers or with

hours of calculation time are now possible with a

combination of built-in functions on our home

computers. In a later column I'll discuss the ver

satility of the string functions available on the

VIC and 64.

Angles (VIC Version)

100 PRINT "(CLR]** ANGLES **" :rem 87

110 PRINT "(DOWNjENTER ANGLE IN DEGREES"

jrem 239

120 INPUT "D = ";D :rem 103

130 IF D>=0 THEN 160 :rem 216

140 PRINT "SORRY, 0<D<360" :rem 182

150 GOTO 110 :rem 97

160 IF D>360 THEN 140 Jrem 5

170 R=D*T71P'0 :rem 92

180 PRINT "EQUIVALENT RADIANS = ",R

:rem 37

190 PRINT "SINE OF ANGLE =",SIN(R)

rrera 140

200 PRINT "COSINE OF ANGLE =",COS(R)
:rem 17

210 IF D=90 THEN T$ = "INFINITY":GOTO 240

:rem 167

220 IF D=270 THEN T$="INFINITY":GOTO 240

srem 216

230 T$=STR${TAN(R)) :rem 62
240 PRINT "TANGENT OF ANGLE = ",T$:rem 85

250 IF T$="INFINITY" THEN C$="0":GOTO 280

:rem 221

260 IF TAN(R)=0 THEN C$="INFINITY":GOTO 2

80 :rem 168

270 C$=STR$(1/TAN(R)) :rem 145

280 PRINT "COTANGENT OF ANGLE - ",C$

:rem 218

290 IF COS{R)=0 THEN S$="INFINITY":GOTO 3

10 :rem 183

300 S$=STR?(1/COS(R)) :rem 157

310 PRINT "SECANT OF ANGLE = ",S$:rem 255

320 IF D=0 OR D=180 OR D=360 THEN CS$="IN

FINITY":GOTO 340 irein 41

330 CS$=STR$(1/SIN(R)) :rem 232

340 PRINT "COSECANT OF ANGLE = ",CSS

:rem 215

350 PRINT "{DOWNjANOTHER ANGLE? (Y/N)"

:rem 88

360 GET A? :rem 222

370 IF A$="Y" THEN 100 :rem 40

380 IF A$o"N" THEN 360 : rem 99

390 PRINT A? :rem 142

400 END :rem 107

Angles (64 Version)
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100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

PRINT "[CLR}*« ANGLES **" :rem 87

PRINT "{DOWN}ENTER ANGLE IN DEGREES"

:rem 239

INPUT "D = ";D :rem 103

IF D>=0 THEN 160 :rem 216

PRINT "SORRY, 0<D<360" :rem 182

GOTO 110 :rem 97

IF D>360 THEN 140 :rem 5

R=D*T/180 !rem 92
PRINT "{DOWN]EQUIVALENT RADIANS = ";R

srem 69

PRINT "{DOWNjSINE OF ANGLE ="rSIN(R)

:rem 172

PRINT "(DOWN}COSINE OF ANGLE =";COS(R
) :rem 49

IF D=90 THEN T$="INFINITY":GOTO 240

:rem 167

IF D=270 THEN T$="INFINITY":GOTO 240

: rem 216

T$=STR$(TAN(R)) :rem 62

PRINT "tDOWNjTANGENT OF ANGLE = ";TS

:rem 117

IF TS="INFINITY" THEN C?="0":GOTO 280
:rem 221

IF TAN(R)=0 THEN C$="INFINITY":GOTO 2
Q0 :rem 168

C$=STR$(1/TAN{R)) :rem 145
PRINT "[DOWN}COTANGENT OF ANGLE = ";C

5 :rem 250

IF COS(R)=0 THEN S?="INFINITY":GOTO 3
10 :rem 183

S?=STRS(1/COS(R)) =rem 157
PRINT "JDOWNlSECANT OF ANGLE = ";S$

:rem 31

IF D=0 OR D=180 OR D=360 THEN CS5="IN

FINITY":GOTO 340 :rem 41

CS$=STR$(1/SIN(R)) srem 232
PRINT "iDOWNjCOSECANT OF ANGLE = "fCS
5 :rem 247

PRINT "[3 DOWNjANOTHER ANGLE? (Y/N)"
:rem 122

GET A$ :rem 222

IF A?="Y" THEN 100 :rem 40
IF A$<>"N" THEN 360 :rem 99
PRINT A? :rern 142

END srem 107 ©

Now, within the program every time we need a 
random number from 1 to 8, we can use R(Y): 
50 C=R(Y) :rem 225 
80 A=R(Y)+R(Y) :rem 9 
90 IF R(Y»4 THEN X=2 : rem 92 

A defined function may combine other func~ 
lions, such as 

10 DEF FNF(X)=l-SIN(X) : rem 225 

You can see that by using use r-defined func­
tions you can really customize your programs 
and make techn ica l calculations less complicated. 

I hope this d iscussion of the buill-in numeric 
functions and the use r-defined functions has 
shown you the powerfu l potentia l of your "home" 
com puter. Technical appl ica tions which used to 
be possible only with large computers or with 
hours of calculation time a re now poss ible wit h a 
combination of bui l t ~in fu nctions on our home 
computers. In a later column I'll discuss the ve r­
sa tility of the string functions avai lable on the 
VIC and 64. 

Angles (VIC Version) 
,.8 
118 

12. 
ll8 ,.8 
158 ,.8 
17. 
188 

PRINT "(CLR). * ANGLES H" 

PRINT" (OOWN} ENTER ANGLE IN 

INPUT "D - " ;0 
IF D)~0 THEN 160 
PRINT "SORRY, 0<D<360 " 
GOTO 110 
IF 0)360 THEN 140 
R- 0*t/lf10 
PRINT " EQUIVALENT RADIANS .. 

:rem 87 
DEGREES" 

:rem 239 
:rem 103 
:rem 216 
:rern 182 

:rem 97 
:rem 5 

:rem 92 
" , R 

:rem 37 
190 PRINT "SINE OF ANGLE ",, " , SIN (R) 

: rem 140 
200 PRINT " COSINE OF ANGLE -" ,COS(R) 

:rem 17 
210 IF 0=90 THEN T$= " INFINITY":GOTO 240 

:rem 167 
220 IF D"'270 THEN T$"' ''INFINITY '' : GOTO 240 

lrem 216 
230 T$""STR$(TAN(R» : rern 62 
240 PRINT "TANGENT OF ANGLE = ",T$ : rern 85 
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250 IF T$ - "INFINITY" THEN C$="0 h : GOTO 280 
:rem 221 

C$-hINFINITY":GOTO 2 
: rem 168 
:rarn 145 

2.0 

278 
288 

IF TAN(R)=0 THEN 
88 
C$ =STR$(l/TAN(R» 
PRINT "COTANGENT OF ANGLE ::II ", C$ 

:rern 218 
290 IF COS(R) .. " THEN S$"'''INFINITY'':GOTO 3 

10 : rem 183 
30" S$~STR$(l/ COS(R» :rern 157 
3U PRINT "SECANT OF ANGLE = ",S$ : rem 255 
320 IF 0=" OR 0=18" OR 0 .. 360 THEN CS$ - "IN 

FINITY" :GOTO 340 :rern 41 
330 CS$ - STR$(l / SIN(R» :rem 232 
340 PRINT "COSECANT OF ANGLE"" ",CS$ 

: rem 215 
350 PRINT" {DOWN}ANOTHER ANGLE? (yI N)" 

360 GET A$ 
: rem 88 

:rern 222 
:rcm 40 
: rem 99 

:rcm 14 2 
:re rn 107 

370 IF A$ "" "Y" THEN 100 
380 IF A$ () "N" THEN 360 
39" PRINT A$ 
400 END 

Angles (64 Version) 
100 PRINT "{CLR} .... ANGLES .11'" 
110 PRINT "{OOWN]ENTER ANGLE IN 

:rem 87 
DEGREES " 

INPUT "D '" ";0 
IF 0) - " THEN 16" 
PRINT "SORRY, 0<0<360" 
GOTO 110 
IF D)360 THEN 140 
R=0·t / 180 

:rem 239 
:rcm 103 
:rern 216 
: rern 182 

:rern 97 
:rern 5 

: rem 92 
RADIANS = " ;R 

:rem 69 
190 PRINT "(OOWN}SINE OF ANGLE =" ;SIN(R) 

:rcrn 172 
200 PRINT "( OOWN} COSINE OF ANGLE " "; COS (R 

128 
138 ,.8 
158 ,.8 
178 
IB8 PRINT "( DOWN}EQUIVALENT 

) :rem 49 
210 IF 0"'90 THEN T$"'''INFINITY'':GOTO 240 

:rem 167 
220 IF 0-270 THEN T$="INFINITY":GOTO 240 

: rem 216 
230 T$=STR$(TAN(R» : rcrn 62 
240 PRINT "( DOWN}TANGENT OF ANGLE '" "; T$ 

: rem 117 
250 IF T$ _ "INFINITY" THEN C$e "0":GOTO 280 

:rern 221 
260 IF TAN(R)=0 THEN C$". " INFINITY" : GOTO 2 

80 : rem 168 
270 C$"'STR$( 1 / TAN( R» : rem 145 
280 PRINT "( DOWN}COTANGENT OF ANGLE - "; C 

$ : rem 250 
290 IF COS(R ) =0 THEN S$_ "INPINITY" :GOTO 3 

10 : rem 183 
300S$""STR$ (l / COS(R» : rern 157 
310 PRINT " {OOWN}SECANT OF ANGLE:: ";S$ 

328 

338 
348 

358 

368 
378 
388 
398 
488 

: rem 31 
IF 0=0 OR 0=180 OR 0=360 
FINITY" : GOTO 340 
CS$=STR$(l/SIN(R» 

THEN CS$="IN 
:rern 41 

: rem 232 
PRINT "{OOWN}COSECANT OF , ANGLE = "; CS 

: r em 247 
PRINT "(3 DOWN}ANOTHER 

GET A$ 
IF A$="Y" 
IF A$<) " N" 
PRINT A$ 
END 

THEN 100 
THEN 360 

ANGLE? (yIN)" 
:rern 122 
: rem 222 

:rem 40 
: rem 99 

:rem 142 
: rem 107 a 
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64™, you have probably learned

to compromise a lot! Maybe you

have even considered investing

in more expensive hardware.

Hold everything...arm that

Commodore 64™ with explosive

firepower as well as Phi-Beta

intellect! All you really need is

a "Think Tank" working for you.

Mirage concepts software:

• Ingeniously simple to operate
• Unrestrained userflexiblity

• Awesomely powerful

Mirage Concepts brings a new

definition to the phrase "Think-
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User Confldence-once you've

experienced the simplicity and
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software, you will never again
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ask your dealer for Mirage

concepts' word processor and

DATABASE MANAGER today. Only

S99.95 each.

filRAGE COriCEPCi, ilK.
2519 W. Shaw Ave., #106 • Fresno, CA 93711

FOR DEALER INFORMATION. CALL: (8001 641-1441 • IN CALIFORNIA (800) 641-1442

, 
If you've been using other 
sOftware with your Commodore 
64™, you have probably learned 
to compromise a loti Maybe you 
have even considered Investing 
In more expensive hardware. 
Hold everychlng ... arm that 
Commodore 64 TM with explosive 
firepower as well as Phi-Beta 
Intellect! All you really need is 
a "Th ink Tank" working for you. 
Mirage concepts software: 
• Ingeniously simple to operate 
• Unrestrained user flexlbl1ty 
• Awesomely powerful 
Mirage concepts brings a new 
defInition to the phrase "Think· 

Mirage concepts' 
Power Packed 

SOftware & Your 
Commodore 64'"' 

Tank" with the introduction of 
their companion WORD PROCESSOR 
and DATABASE MANAGER programs, 
Together, they bulldoze your 
Commodore 64TM through any 
obstacle ... wlth fingertip ease! 
User Confidence-once you've 
experienced the Simplicity and 
raw-power of Mirage concepts 
sOftware, you will never again 
settle f or less! perfection is the 
on ly standard we tolerate at 
Mirage concepts. Put a "Think-
Tank" In your commodore 64T", ... 

ask your dealer for Mirage 
concepts· WORD PROCESSOR and 

, DATABASE MANAGER today. only 
$99.95 each. 

mi~dC:iC COnCiCiti:), inc. 
2519 w. snaw Ave., 1106 • Fresno, CA 93711 

FOR DEALER INFORMATION, CALL: (800) 641-1441 • IN CALIFORNIA (800) 641 -1442 ... "'~---"-- -"- - " . ~ - ... 



CHARLES BRANNON
PROGRAM EDITOR

HORIZONS: 64

Mailbag

Time to bounce back some of the ideas and sugges

tions you've sent me. In talking about Commodore

64 video, ! mentioned thai (he new 8-pin Ms have

improved video clarity, but said (hat (here are no

functions assigned to the additional pins (previous

64s had five-pin plugs for audio/video).

J. Robinson of Santa Monica, California, dif

fers. He's rigged up a cable using an 8-pin DIN

plug (sorry, Radio Shack doesn't carry them) with
the chroma (color) signal coming from pin 8. Nor

mally, chroma is slightly distorted by the lumi

nance mixed with it, but the signal from pin 8 is

pure, and the picture is better than ever, as evi

denced by some color slides Mr. Robinson sent

me. If you can find an 8-pin DIN plug, try it out.

By the way, DIN stands for Deutsche Industre

Norm (German Industrial Standard).

We've received some letters about the Auto

matic Proofreader, asking how the checksum is

computed on each line. We send program listings

to a disk, then run our Lister program, which
reads the programs straight from the disk and

formats the listings with cursor controls and

graphics spelled out.

In addition, the Lister automatically generates

the ":rem" checksums by adding together the

ASCII values of all the characters in the line. The
reason that the numbers are never larger than 255

is that the addition is done internally in only 8
bits, so it will wrap around from 255 to zero (like

an odometer past 99999) ii the sum is too large.
Thai's why some numbers for long lines are

smaller than other numbers for short lines. It all
depends where the number wraps around.

Printer Interfaces

A few issues back, columnist Larry Isaacs talked
about a parallel printer interface by CardCo called

Card/Print (also written as "Card/?"). We've used
this interface here and have been generally pleased

with its performance, although it will not translate

certain 64 control codes in the listing mode.

Another interface I've been using is the Tymac
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Connection. Unlike the Card/Print, the Connec

tion is set up specifically for your printer (ROM

chips are available for several printers). The Card/

Print will workwith almostany Centronics parallel

printer, but the Connection uses the graphics

capabilities of your Epson, Prowriter, or other

dot-matrix graphics printer.

The Connection offers "almost total emula

tion" of the VIC printers, such as the 1525. In the

emulation mode, it will respond identically U> the

control codes the VIC printer uses, such as dot

graphics, elongated/normal text, cursor-up mode,

cursor-down mode, and more. You can therefore

use all the special features of your printer (high-

quality print, italics, double-strike, etc.) and

still be able to run programs specific to the VIC

printers, such as high-resolution screen dumps.

In addition, the Connection uses your

printer's dot graphics capabilities to actually print

the built-in graphics characters on the keyboard.

Program listings with graphics symbols will ap

pear as they do on the screen. Unfortunately, the

graphics characters are formed rather strangely.

Characters which should connect, such as Com

modore Q and SHIFT-asterisk, do not. The cursor

symbols are hard to read. The Connection also

cannot reproduce reverse-video text, since your

printer's normal character set is used for alpha-

numerics. But support for graphics is better than

no graphics symbols at all.

The Connection has a listing mode, though il

cannot interpret some characters. There is also a

"transparent" mode, where il just sends the char

acters along without any interpretation. This is

what you would do with some word processing

programs. Unlike the Card/Print, there is no way

to "lock" in any one mode.

1I.irdware-wise, the Connection has a 6502

microprocessor with RAM, ROM, and a printer

port. How strange to buy another computer for
your 64. It has enough RAM to serve as a 2K printer

buffer. With a buffer, characters coming from the

computer are stored until the printer can "catch

up." If you sent something less than 2K long, it

would be instantly printed from the computer's

CHARl~ES~~~~~== 
PROGRAM EDITOR 
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Time to bounce hack some of the ideas and sugges­

tions you've sent me. In (<l Iking aboul Commodore 

64 video, I mentioned that the new B-pin 645 h,w(' 
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nance mixed w ith it , bullhe s ig nal from pin 8 is 

pure, and the picture is be tter than ever, as evi­
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me. If you G ill find an 8-pin DI r plug, try it out. 
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That's why some numbers for long li nes nrc 
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Connecti on. Unlike the Cnrd/Print, the Connec­

tio n is set up specifica lly for your printe r (ROM 

chi ps are ava ila ble for several p rint ers). The Ca rdl 

Print w il1 work w ith almos t any Cent ronics pamlle l 

printer. but the on lleclion uses the gm phics 

capabi lities o( your Epso n, Prowrite r, or other 

d ot-mntrix gra ph iCS printer. 
The Connection o ffe rs "<l lmos t to til l emul<l­

tio n" o f the VIC printers, such as the 1525. In the 

clll ulat io n mode, it w ill respond idcnt icn lly to the 

cont ro l cod es the VIC printe r uses, such ns d o t 

g raph ics, e longn led/ normal text, curso r-up mode, 

cursor-dow n mode, and mo re . Yo u C,l n therefore 

lise all the specia l features of your printe r (hig h­

q ua lity print , italics, double-strike, etc .) and 

s til l be .. ble to run progmms speci fic 10 the VIC 

printe rs, such as high-reSOlution sc reen d um ps. 

In add itio n, the Connection uscs your 

prin ter's dOl g rap h ics Gtpabiliti cs to ac tunlly print 

the built-in g ra phiCS chilmcters on lhc key bomcl. 

Progmm lis tings w ith gra ph ics symbols will ap­

pea r as they do o n the screen. Un(ort ul1 iltely, the 

graph ics charac ters arc formed rather s tra ngely. 

Chmncters w hich should connec t, such tiS COIll­

mod o re Q a nd SHI FI"-as teri sk, d o no t. The cursor 

symbols arc hnrd to read. The Connection also 

ca nno t rep rodu ce reve rse-v ideo tex t, s ince yo u r 

printe r's normal character set is used [or nlpha­

numerics. Bu t support fo r graph ics is better than 

no graph ics symbols at a ll , 
The Connect ion has a li st ing mode, though it 

ca nnot interp ret some chnrac ters. Thcre is a lso il 

" trans pmen t" mod e, w here it jus t sends the chnr­

actcrs a long without any interp retation . This is 

w ha t you wo uld do w ith some word processing 

progra ms. Un like the Cnrd/Print , the re is no way 

to " lock" in anyone mode. 
J-I nrd ware-wise, the Connecti on hilS a 6502 

microprocesso r w ith RAM, RO M, and il p rinte r 

porI. How s trange 10 buy ano ther com p uter (o r 

your 64. It has enough RAM to serve as a 2K printer 

buffer, With a buffe r, characters corning from the 

computer nrc sto red unti l the printer cnn "catch 

lip. " If you sent something less than 2K long, it 
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The Commodore 64 is a powerful home com

puter. Its state-of-the-art features include sprite

graphics and an advanced musical synthesizer

chip. COMPUTEI's First Book of Commodore 64

is the definitive resource guide for owners and

users of the 64. It includes some of the best

articles and programs from COMPUTEIMaga

zine and COMPUTEI's GAZETTE, plus many

more that t\sve never before appeared in print.

First Book Of Commmodore 64 contains

something for everyone: BASIC programming

techniques; data storage programs; examples

of sprite graphics and musical synthesis; infor-

mation about writing games, using peripherals,

and working with many utilities (including a

machine language assembler and a monitor);

a complete memory map; and advanced

pjogramming techniques. Also includes many

ready-to-type-in programs and games.

If you are a Commodore 64 owner who

wants to learn more about using your computer

to its full potential, this is the book for you.

Now Available From COMPUTEI Books
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chiP COMPUTErs FIfS( Book of Commockxe f:t4 
IS Ihe defrnltlve resource guide for ~ and 
users of Ihe 64. It Includes some of the best 
afllclesand pt"ograms from COMPUTE/Maga · 
line and COMPUTE/'s GAZETTE. pIus many 
fTlQfe lhal have never before appeared in pnnt 

FllSt Book Of CommmodOle 64 contains 
SOfTlelhlng for everyone: MSlC programmtng 
techniques; data storage programs; examples 
of sprite graphics and musical synthestS: mfor­
matlon about writing games. using peflpherafs, 
and working wuh many utilities Irncludln9 a 
machine language assembler and a mor'llor/: 
a complete memol}' map; and advanced 
programming techniques. Also includes many 
leady-to-type-in programs and games. 

1/ you are a Commodore 64 O\IVI'ler who 
wants 10 leam more aboul uSing your CompulCf 
10 Its full potential. Ihls is the book for you. 

Now Av.n.bl. From COMPUTE. Books 

• COMPUTEls First BookOf64 Sound & GraplJ,cs 512.95 
Clear explanclltons 10 help you use alilhe 64 '!j powerful sound and video 
features. Plus greal programs for mUSIC synthesis, hl-fes art. and spl'lle and 
char actet de-sign. 

• COMPUTE/s FIf5C Book OfCommodole64 GClmes 512.95 
Packed full of games: Snake Escape. Crl Tycoon. laser Gunner. ZUlder Zee. 
Arcade·aClton machine language games for fast hands; stratf!9Y games for 
sharp mInds 

• COMPUTErs Reference Guide To 64 GraphIcs S I 2.95 
A complete. step-by-step tutoual for programming graphics. You'Ulike the clear 
writIng, the example programs. Clnd the fuU-featured sprue. Character. and 
screen editors 

• CreacingArcadeGames On The 64 S12.95 
The pMciples and techniques of fast-actron game design. including custom 
chalaclers, movement. animation. joysticks. sprites, and sound. With complete 
eKample game programs. 

• Commodore 64 GClmes For Kids S12.95 
Dozens Of games for kids of all ages. makIng th,s <ll1lnstani hbr<l'Y of educational 
software. leamlng. CfeaIMI)'. and excitement 

How To Order 

COMPUTE. Books ale available at bookstores. newsstands. and computer 
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stores natlOnw,de. If your local store has run out of COMPUTE I Books or does not call}' them. you can order them drrectly: 
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• 
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" 
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" 
" 
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By Mall. Send a check or moneyorder In U.S. funds /nocash pleaSe) to' Order Department. COMPUTEI Books, P O. Box 5406, Greensboro. 
NC 27403. Please Include 52 Shlppinglhandhng rOf each book you order. AU orders must be preptlld. ICO.D. Olders ale not accepted.) 
Allow 4-6 weeks for dellYeI}'. 

By Phone. If you have VISA. Mastercard, or Ameucan EXp!'es5. call our toll-tree number 800-334-0868 1919-275-9809 In NC) 
between 830 AM and 4:30 PM. EST. Your order Will be processed promptly: 'Nt' Will bill your Cledlt cald Iplus 52 Shipplnglhandling/. 
Allow 4-6 ......-eeks for derIVeI}'. 
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point of view. The buffer would meanwhile be

reeding characters to the printer at the printer's

speed. My printer has a 2K buffer, so the combi

nation ot the printer and the Connection gives me

an effective 4K of buffer space.

The Connection (Tymac)

Distributed b\i Microware

1342BRL23
Bulkr, Nj 07405

$119

Strange Lock-Up Bug

It may have happened to you. Il'.s extremely frus

trating, Hnd totally unexpected. Fortunately, ifs
predictable, hence preventable. Go down to the

bottom of the screen (the very bottom, the last line,

scroll if you have to). Now start typing. Anything.

You could just type a bunch of X's. Keep typing as

you wrap around the right margin on the first line,

then stop right after you type past the right margin

of the second 40-column line (the screen will scroll).

Now press the INST/DEL key (unSHIFTed) to erase

the last character on the previous line.

Whoa! Suddenly, the command LOAD is

printed, you get a ?SYNTAX ERROR, the word

RUN appears, and if you had a program in memory,

it starts. Who typed SHIFT-RUN/STOP?

This is not a trivial error. If you had a program

running, you can't stop it. If not, the cursor appears

to be flashing merrily, and all seems well. Try

typing. Worry begins to creep into your mind as no

characters appear. You reach for the panacea of

RUN/STOP-RESTORE. Panic sets in when this does

nothing, and you press it over and over again,

pounding and smashing at the keyboard in a frantic
attempt to regain control. Too bad. You have to

reach for the power switch and turn your com

puter off. RAM is wiped clean. Your program, if

any, is gone.

I don't know what causes this error. One theory

is that when the 64 tries to scroll color memory, it

reaches one line too many past $DBE7 (end of" color
memory) and mangles the registers of the CIA chip,

which controls all interrupts. There is no wav

around it, other than the emergency reset I covered

last month. Just keep it in mind.

Hope you enjoy the word processor in this

issue. Since it is a complex software product, we'll

use this column in the future as a forum for an

swering your questions about it, as well as tips for

using it.

I'll leave you with something to play with: ex

tended background color mode. Enter it with POKE

53265,PEEK{53265)OR64 and try typing the letter

"A", SI IIFT-A, then CTRL-9 (reverse on), and in

verse video "A" and SHIFTED-A again. See what

conclusions you come up with, and try changing

memory locations 53282 and 53283. <gf

GET THE BEST FOR YOUR COMMODORE 64

BUSINESS

- FINANCE CALC B4 • Disk

' DATA BASE 6* • Disk

■ MANAGEMENT SYSTEM B4 • Disk

- FAMILY PAC B4 13 in li • Disk

(CHECKBOOK. RECIPE. ECU-GAME)

■ CHECKBOOK EASE B4 • Disk

M5WRITER 6A ' Can.

HESMON E4 • Cart

QUICK BROWN FOX (W P ) • Can

WRITERS ASSISTANT |W P 1 • Disk

FILING ASSISTANT * Disk

INVENTORY PACKAGE • Disk

TOUCH TYPING TUTOR • Disk S Cass.

MINI JIN1 (DATA BASE) • Disk

DATA BASE MANAGER • Disk

GENERAL LEDGER • Disk

PAYROLL SYSTEM ■ Disk

PAPERCLIP (W P ) • Disk

M'FILE • Disk

WORD Pllli/t (WP.) • Disk

SPELL BIGHT PLUS (DICTIONARY) • Crt.

DELPHI'S OflACLE (DATA BASE) • Disk

TIME fi MONEY MANAGER • Disk

OMNICALC (SPREACSHEET) • Disk

CARDCO PRINTER INTERFACE

$55.95

59.95

45.95

45.95

35.95

39.95

25.95

45.95

59.35

57.95

77.95

19.95

71.95

67.95

77.95

68.95

99.95

94 95

71.95

49.95

125.95

55.95

79.95

54.95

EDUCATIONAL

HUNDREDS MORE AVAILABLE

SNOOPER TROUPERS I, II • Disk 529.95

K1NDEHC0MP • Disk & Crt. 19.95

IN SEARCH OF MOST AMAZING THING * Disk 26.95

PROGRAMMING KIT I • Disk 19.95

FACEMAKER • Disk 22.95

KIDS ON KEYS • Crt 29.95

FRACTION FEVER • Cn 29.95

PRIMARY MATH TUTOR • Disk & Cass 21.95

ENGLISH INVADERS • Disk I Cass 21.95

DJNGEONS ALGEBRA DRAGONS • Disk & Cass. 19.95

UP FOH GRABS • Cart. 29.95

BENJI'S SPACE RESCDE • Disk 29.95

FDUC1

All orders arc shipped IPS Stiippuig charges art I? 00 lor

prepaid ordara and S3 25 lor C 0 D For las: delivery send

money order, ceriilied check a credit card.

Please allow approximalely three weeks (of clearance on
personal checks

All items are suoject to avaiiaoilny ana price clangs Inarm

lor ordeung Iron House of Software' Call lot Iree catalog1

HOUSE Of
SOFTWARE

■From EN-TECH Software

ENTERTAINMENT

STUDIO 64 (MUSIC MAKER) • Disk & Cass. $35.95

BABIES OF THE DIRT * Disk 27.95

GAME DESIGNER • Disk 5 Cass 75.95

GRIDRUNMER • Cart 21.95

TEMPLE OF APSHA1 • Disk 25 95

UPPER REACHES OF APSHAI • Disk 14.95

CURSE OF HA • Disk 14.95

ANNIHILATOR • Disk & Cass. 16 95

PROTECTOR II * Disk & "ass. 24.95

TELENGARD • Cass 16 95

fROGGER • Disk & Cass. 22.95

FORT APOCALYPSE • Disk & Cass 22.95

ROBBERS OF THE LOST TOMB • Disk 19.95

JUMPMAN • Disk 25.95

SWORD OF FARGOAL • Disk S, Cass 25.95

PAKACUDA • Disk & Cass. 11.95

SURVIVDR • Disk & Cass. 22.95

PEGASUS ODYSSEY • Disk & Cass. 19.95

SUPERCUDA • Disk 5 Cass. 19.95

NEUTRAL ZONE • Disk & Cass. 27.95

CENTROPODS • Disk 8 Cass 13.95

SPACE PATROL • Cass. 19.95

MOON PATHOL • Cass. 19.95

D 1 BOMBER • ClSS. 11.95

KONGO KONG (DONKEY KONG) • Disk S Cass 14.95

COMPETITION PRO. JOYSTICK 17.95

To Order Call:

(213) 768-8866
Or

Write To:

HOUSE OF SOFTWARE

9183 Mercedes Ave.» Arlela. CA 91331

SHOW US A BETTER PRICE AND WE'LL BEAT IT!

poin t of view, The buffe r would meanwhi le be 
feed ing characters to the printer at the printer's 
speed. My printe r has a 2K buffer, so the cOlnbi· 
mllion of the printer ,md the Connection gives me 
nn effective 4K of buffer space. 
TIr~' Glllllc'cl ioll ( f'I/IIIIIC) 
Dj:; / rillllh'd lIy 1\llirrotPflrl' 
nIl B RI . 23 
B/lfier, NI 07405 
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Strange Lock-Up Bug 
It mily have happened to you. It 's extremely frus­
tra ting, nnd totally unexpected . Fortunn tcly, it's 
predictable, hence preventable. Go dow n to (he 
bottom of the screen (the very bottom, the last li ne, 
scroll if you hnve to). Now start typing. Anything. 
You could just Iype n bunch of X's. Keep Iyping as 
you wmp nroll nd the right margin on the first li ne, 
then stop right nftcr you ty pe pnst the righ lmnrgin 
of the second -to-column line (the screen will scroll). 
Now press the I NSTIDEL key (unSHIFfed) to erase 
the last character on the previous line. 

Whon! Sudden ly, the command LOAD is 
plinted, you get n ?SYl\TT AX ERROR, the word 
I~UN nppea rs, ,md if you had a progmlll in memory, 
it s tnrts. Who typed SHiFf-RU N/STOP? 

This is not a tri vinl error. If you hOld a progrnm 
run ning, you can' t stop it. If not, the cursor appenrs 

S55.95 
~9 .95 
45.95 

to be flnshing merrily, nnd all secms well . Try 
ty ping. Worry begins to creep into your mind olS no 
characters appear. You reach for the panncen of 
RUNISTOp·RESTORE. Panic sets in when this docs 
nothing, and you press it ovc r ,md over ngilin , 
pounding and smashing nt the keyboa rd in il frantic 
nltempt to rcgOl in control. Too bOld. You have to 
reach for the power switch and turn your com­
pu ter off. RAM is wiped clean . Your prngrnm, if 
nny, is gone. 

I don 't know wh<lt cn uses this error . Onl' thl'tlry 
is lhilt when the64 Iries to scroll colormcmory, it 
n.~ach ('s one line too mnny pnst SI)nE7 (end of colOI' 
memory) and mn ngles the regis ters of the CI A chip, 
wh ich con trols all in temlpts. There is no wny 
nround it, other than the emergency reset I covered 
last month. Just keep it in mind. 

Hope you enjoy the word pfllcessor in thi s 
issue. Since it is n complex softwnre product, we'll 
usc this colu mn in the fu ture as n forum for .m­
swering your questions about it , as well as lips fo r 
using it. 

I'll leave you with something to piny with: ex· 
tended bnckground color mode, Enter it with [,)OKE 
53265, PEEK(53265)OR64 nnd Iry typing Ih(> ldter 
"A", SHI FT-A, then CrRL·9 (re ve rse on), ilnd in­
verse video " A" ~nd SHIF1'ED-A aga in. Sec whnt 
conclusions you comc up with , nnd try chnnging 
memory locations 53282 nnd 53283. ca 

S29.95 
' 9.95 

lHllli • IXsk 26.95 
'9.95 
22.95 

"" "" 

- STUDIO 84 (MUS e M ,IJ(E~ I • Dsk & Can 
• BAII'ES DF THE DIRT · Oisk 
, n ... ME DESIIlIER • Disk & C.m 

GRIORUIlElI • Cl.r1 
HMPLE DF ... PSH ... , • DiSk 
UPPEII RUCHES OF APSHAI • Disk 
CURSE Dr RA • DiSk 

U595 
21.95 
2595 
2195 
2595 
1495 
14.95 

45.95 
35.95 
29.95 
25.95 
45.95 
59.95 
5195 
n" 
'9.95 
71.95 
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11 .95 
1>8 .95 
~.95 
94 .95 
1' .95 
49.95 

125.95 
55.95 
79.95 
~95 

~R'MAII' M ... TH TUTOR' IXSk & Can 21 .95 
UIIHllATIIR • Disk & c..ss 
PRDTECTOR II • Disk & Cm "" "" "" "" 2295 

IIYEllO '" 
lOIlCH nPllli TUTO" • 
Mill J lll lDAU BASE) • o.s~ 
OATA US( MAIlACEII • Disk 
liEII£RAl LEOGER • Disk 
PAYROll sysnM • DiSk 
PAPERCLIP IW P , . Dl5k 
M'nu • Dhk 
WDRO PROl3 (W.P., · DiSk 
SPEll RIGHT PLUS IDlCTlONARV) • en . 
OUPHrs OR ... CLE (DATA BASE, . DiSk 
l.ME • MOln M ....... GUI • Dis k 
DM IIC"'lC ISP~EAOSHEEq • Ihk 
C ... ROCO PII'ITER .NTERf ... CE 

'DUCY 
All ordtr$ tore $IIJPIItd UPS Shlpprng elUrges arl S2 00 tor 
pr~ an:le!S MIll S3 l~ lor COO For Il~ dtllvtry Itl'!(! 

money ororr . """l1li thtck or ~ec,t Qrc 
Plene ,now IPprO"""'tr!y W" weeks lar clurlll" 011 
IltlSONI CheckS 
All ,tems ifl s<;OJ!d to "'liliOdi!) _ ,",ICe U\,ing! l!\inkS 
lor or~rlfl!llrom HlI\Ist rJ, SOftwlrer Cil lar 1'l1li Qt~' 

UIlLISH ,n ... ous • ~~ & Cus. 2195 
OU.GEOIS AlGElIU OUIlOIS • Dsk & Cus 19.95 
UP FOR liRA8S • c..r1 29.95 
8UJr5 SPACE Rue UE • Ds_ 29.95 

HOUSE Of 
SOfTWARE 

-From eN·TECH Sollware 

TElUGAAIl " ,..,. _ 
fROGGER • 

ZOIE 
CEITRDPODS • Disk & cass 
SP ... CE PATROL ' casso 
MODI PATROL . Ciss. 
8·' 8DMBER • CaSI. 
IIOIGO IIDIG (DONKEY KONGI • ():sk & Cass 
COMPETITIOI PRO. JOYSTICII 

To O'''';i'ii'I~8ii.ei6 (213) I 
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HOUSE OF SOFTWARE 
9183 Mercedes Ave. _ Arle la , CA 9 1331 
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80 Column Smart Terminal
For Your C64 WithoutAny Hardware Change!
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VIP TERMINAL™
They're right! To start with the best

you've got to have the VIP Terminal!

■ Built-in 40, 64, 60 and 106 columns

■ Word wrap for a formatted display

■ Talk to any computer

■ Use any modem and printer

■ Written in fast machine code

■ 15 entry phone directory

■ 20 programmable keys
■ Automatically dial, rcdial, upload,

download and log-on

■ Professional 96 character ASCII display

■ 128 character ASCII keyboard

■ Simultaneous on tine printing and
saving of files to tape and disk

■ Use and save files as big as your diskl

■ E Mail & E-COM Compatible

Get yours NOW! $49.95

Introducing The VIP Library
The Library Concept

The VIP Terminal is only the first In a
whole series of elegant software for

your Commodore 64 called the VIP

Library. This complete collection of

easy-to-use, serious, high quality,
lot ally interactive productivity software

includes VIP Writer, VIP Speller, VIP

Cilt, VIP Database, VIP Disk-ZAP, VIP

Accountant and VIP Tax. All are equal
in quality to much more expensive

software for the IBM PC, and all are

very affordable!

Virtual Memory

VIP Library programs are not limited

by the size of your computer's
memory. All programs use virtual

memory techniques to allow creation

and use of files larger than your

computer's available work area. You're

Icons Make Learning Easy
Hi-res technology and sprites allow

VIP Library programs to bring you task

Icons, made famous by the Apple Lisa™
and the Xerox Star™. With these
advanced sprite representations of the

lask options open to the user, even the

total novice can, at a glance, perform
every task with ease. Just look at the

icon and press a keyl No programs are

easier or more fun to learn and use!

Total Compatibility
All VIP Library programs are

compatible with each other and olher
computers for easy file transfer. Each

uses ASCII, ihe universal language of
computer communications so that files

can be sent to and received from olher
computers without modification! The

Library also gives you the benefit of a

consistent icon and command

structure. Once you have learned one
program, the others will come easily.

For Orders ONLY

- Call Toll Free —

1-800-328-2737
Order Status and Software Support

call (612) 881-2777

Available at Dealers everywhere. If your

Dealer is out of slock ORDER DIRECT!

Professional Displays
The 40-characiers-per-line display of

the Commodore 64 is inadequate for

serious computing. An 80-column
display is the industry standard. VIP

Library programs bring this standard to

your Commodore 64 with state-of-the-

art graphics, without need for costly

hardware modifications. With VIP

Library programs you can freely choose

from lour displays: the standard 40

column display, plus a 64, 60 and even

a 106 column by 25 line display. With
these programs you can have more text

on your screen than on'an IBM PC or

an Apple lie with an 80-column board!
Welcome to ihe professional world!

Who Is Softlaw?

Softlaw Corporation has years of soft
ware experience in micros. We currently

offer the full-line VIP Library for other

micros in the U.S. and in Europe. Now we

are bringing this experience to the Com

modore 64 so you gel ultra-high quality
software at very affordable prices.

avj

1WJ by SoltUw Corporation

CANADA; $10.00 OVERSEAS. Personal

checks allow 3 weeks.

9072 Lyndale Ave.So., Mpls.,MN 55420

AUTHOR'S SUBMISSIONS

ARE ENCOURAGED.



VICreations
DAN CARMICHAEL, ASSISTANT EDITOR

Using TheDynamic Keyboard

The dynamic keyboard is a useful programming

technique that can be used with both the VIC-20

and the 64. This technique enables you to POKE

values into the keyboard buffer and "fool" the com

puter into thinking you typed the command from

the keyboard. It can be used to do everything

from simply running a program to chain-loading

programs from tape or disk.

The Keyboard Buffer

The keyboard buffer is a block of memory ten

bytes (characters) long that runs from memory

addresses 631 to 640. The buffer is a temporary

holding area that is used to store data input from

the keyboard. If you could type faster than the

VIC could read the keyboard (it does this 60 times

a second), you could fill up the keyboard buffer.

Obviously you can't type this fast, but there are

other limes the computer's operating system does

use the keyboard buffer to temporarily store data.

If a BASIC program is running and is at a stage

where it is not ready to accept data input from the

keyboard (a FOR/NEXT time-delay loop, for ex

ample), the keys that are pressed will be tempo

rarily stored in the buffer until the program is ready

to process the data. To see how this happens, enter

the following line in the direct mode, press RE

TURN, and while the FOR/NEXT loop is running

type the following ten keys: 1234 5 6789 0.

FOR A = 1 TO 10000: NEXT

As you can see, while the time-delay loop is

running, the keys you pressed are not displayed

on the screen. As soon as the loop is finished, the

computer reads what is stored in the keyboard

buffer and processes the data accordingly and

prints it on the screen. Now enter the above FOR/

NEXT statement again, and while it is running

type the following 12 keys: 12 3 4 5 6 7 8 9 012.

When the loop is finished, you will see the same

140 COMPUTE!'! Gazelle Jonuoiyl984

ten keys displayed on the screen as before. But

what happened to the two extra keys that were

pressed, the 1 and 2? Those keys were lost because

the keyboard buffer, which runs from 631 to 640,

can hold a maximum of ten characters. Any keys

that are pressed after the buffer is filled are lost.

The Other Keyboard Buffer Byte
You may wonder how the operating system knows

that there is data in the keyboard buffer waiting

to be processed. Memory address 198 tells the

computer how many characters are in the

keyboard buffer ready to be processed. Each time

you pressed a key while the computer was ex

ecuting the above time-delay loop, memory loca

tion 198 was incremented by I. After the loop

finished running, the operating system took a

look at location 198 (which had a value of ten)

and knew that there were ten characters in the

buffer waiting to be processed. Enter the following

commands in the immediate mode, then while

the FOR/NEXT loop is running, type 12 3 4 5 6 7 8

9 0.

FOR A = lTO10000:NEXTA:POKE 198,0

After the loop is finished, you'll notice that

our ten characters were not printed on the screen.

The reason is that after we came out of the loop

we POKEd 198 with a 0. Even though our ten

characters were in the cassette buffer, the operating

system didn't print them as it did before. When

we POKEd a value of zero into 198, we told the

computer no characters were waiting in the buffer.

Using The Dynamic Keyboard

The keyboard buffer can be a very useful tool when

properly used. For example, did you know that

when you "chain-load" programs (the first pro

gram automatically loading and running the sec

ond, the second loading the third, and so on) the
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technique that can be used with both the VIC-20 
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va lues into the keyboard buffer and "fool" the com­
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the keyboard. It can be used to do everyth ing 
f rol11 simply runn ing a program to chain- loading 
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The Keyboard Buffer 
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rari ly stored in the buffer until the program is ready 
to process the data. To see how thi s happens, enter 
the following line in the direct mode, press RE­
TURN, and while the FOR/NEXT loop is running 
type the following ten keys: 1 234 5 6 7 8 9 O. 

FOR A=l TO 10000: NEXT 

As yo u can see, whi le the time-delay loop is 
runn ing. the keys yo u pressed are not displayed 
o n the screen. As soon as the loop is finished , the 
computer reads what is s tored in the keyboa rd 
buffer and processes the dntn accordingly nnd 
prints it on the sc reen. Now en ter the above FOR/ 
NEXT s tatement again, and while it is running 
type the foll owing 12 keys: 1 234567890 1 2. 
When the loop is finished, yo u will see the S<l me 
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ten keys displayed on the screen il S before. But 
what happened 1'0 the two extra keys that were 
pressed, the 1 and 2? Those keys \vcre lost because 
the keyboard buffer, which runs from 631 to 640, 
can hold a max imum of ten characters. Any keys 
that are pressed nfler the buffer is fil led nrc los t. 

The Other Keyboard Buffer Byte 
You may wonde r how the operating system knows 
that there is data in the keyboard buffer waiting 
to be processed. Memory address 198 tells the 
computer how mnny cha racters are in the 
keyboard buffer ready to be processed. Ench time 
yo u pressed il key wh il e the computer was ex­
ecuting the nbove time-delay loop, memory loca­
tion 198 was incre mented by 1. After the loop 
finished running, the o perating system took a 
look il t 10u"ltio n 198 (which had a va lue o f ten) 
and knew thnt the re we re ten chn rnctcrs in the 
buffer wniting to be p rocessed. Ente r the fo llowing 
commands in the immediate mode, the n while 
the FOR/NEXT loop is running, type 1 234 5678 
9 O. 

FOR 1\ = lT010000:NEXTA:POKE 198,0 

After the loop is finished , yo u' ll notice that 
our ten charncters were not printed on the screen. 
The reason is that a fter we ca ine o ut of the loop 
we POKEd 198 with n O. Even thoug h o ur te n 
characters were in the cassette buffer, the operating 
system didn' t p rint them as it did before. When 
we POKEd a va lue of zero in to 198, we to ld the 
compute r no characters were waiting in the buffer. 

Using The Dynamic Keyboard 
The keyboard buffer can be a very useful 1001 when 
properly lI sed. For example, did you know Ihat 
when you "chain-load" programs (the first pro­
g ram nulomnl"ica lly load ing and running the sec­
o nd , the second londing the third, nnd so on) the 
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COMPUTEi's First Book of VIC has been a number one best

seller on rhe computei book lists. It has been called "useful for

both novice and experienced VIC users."

If you like computer games, you will enjoy "STARFIGHT3."

"ZAPII." "Meteor Maze," and the other games included. Chap

ters onjoysticks and paddles explain how to use them in
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First Book or VIC shows you a simple way to alphabetize
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saving memory space.

The custom character program allows you to design your
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You will discover how to automatically renumber BASIC
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Would you like a lot of games 31 a very low price? COMPUTEI'S
First Book ofVIC Games contains two do^en [for only SI 2.95).

Each game has been tested and debugged, and is ready to

type into your VIC-20.

You get fast-action, commercial quality, arcade-style

games that require quick retlexes in addition to strategy games

which test your logical skills.

In "Time Bomb" you hear the ticking of a bomb about to

blow up. You have to find and defuse it by making your way

through the maze that extends beyond the borders of the

screen.

"Closeout" takes you to a department store. You rry lo

snatch as many sale items as possible, while avoiding the

horde of nasty bargain hunters.

"Cryptic Numbers" combines logic and luck. Thinking

logically, you have to decode the pattern picked by the VIC

After each turn you learn how close you were.

"Deflector" requires quick reactions and a sense of strategy.

You control the bouncing ball by placing deflectors that direct

it to the targets.

You are captain o( a small space fortress in "Outpost."

You have lasers and torpedos, but your energy is running low

and the computer is on the blink Will the supply ship airive in

time to save you?

First Book of VIC Games is more than just a book full of

program listings. Each game is annotated. You can change the

games if you like, or use the many programming techniques in

games you write. And you can use the maze-drawing program

in your own games.

Introductory chapters explain how to develop ideas for

game programs, with hints and tips about the VIC's sound,

color, and graphics capabilities.

No serious game player should be without COMPUTEi's

Fitsi Book of Vic Games.

COMPUTE! s Second Book of VIC $12.95

Your VIC library is not complete without COMPUTERS Second

Book of VIC.

Some of the outstanding programs include; a datassette

filing system that lets you use your VIC as a filing cabinet; a

mini woid processor; a loan analyzer that figures out interest,

monthly payments, and loan values; a machine language

assembler (and a very fast machine language game); a program

for printing poster-sized banners, and much more.

Second Book of VIC features a detailed memory map

(including Kernal routines] that not only names the memory
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programs.

Chapters on graphics and sound include a character

editor that redefines character shapes, a sound effects program

that does not slow down BASIC programs, and a utility for

programming the eight function keys.

Ana, of course, there are ready-to-type-in games: "UXB,"

"A Day At The Races,"and others. If you write your own games,

you will benefit from [he techniques and examples throughout

the book.

People who are curious about the many things you can

do with a VIC need COMPUTEI'S Second Book of VIC. The

variety of programs will be a welcome source of new software.

Why not order your copy today?

NEW RELEASES

(Coming Soon from COMPUTE! Books]

Creating Arcade Games on (he VIC

VIC Games for Kids

Things to Do in 4K or Less

HOWTO ORDER

computfi Books are available at bookstores, newsstands, and

computer stores nationwide. II your local store has run out of

computei Books or does not carry them, you can order them

directly:

- By Mail

Send a check or money order in U.S. funds (no cash please) to:

Order Department

computei Books

P.O. Box 5406

Greensboro. NC 27-103

Please include S2 shipping/handling for i^ach book you order.

All orders must be prepaid [C.O.D. orders are not accepted].

Allow 4-6 weeks for delivery.

— By Phone

If you have VISA. MasterCard, or American Express, call our

toll-free number 800-334-0868 [919-775-9809 in NC) between

8:30 AM and 4:30 PM. EST. Your order will be processed

promptly; we will bill your credit card (plus S2 shipping/

handling). Allow 4-6 weeks (or delivery.
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first program has to be longer than the second?

That's because of the variables. The start of BASIC
variables always stays just past the end of your

BASIC program. When you chain-load programs,

any variables that are used in the first program

are stored a few bytes past the end of BASIC. If

the second program in (he chain is longer, it will

write over (hese variables, and all their values

will be lost. To illustrate this, enter the following

two short programs and save them to tape with the

filenames specified below. Be sure to save the sec

ond program with the filename "TEST.LOAD.2"

right after the first program (use the filename
TEST.LOAD.I).

TEST.LOAD.l

10 A=10:B=20:C=30 :rem 120

20 PRINT"[CLR][DOWN} THIS IS PROGRAM 1"

:retn 244

30 FORT=1TO500:NEXT :rem 189

40 L0AD"TEST.L0AD.2" rretn 182

TEST.LOAD.2

10 PRINT" THIS

15 PRINT" THIS

20 PRINT" THIS

25 PRINT" THIS

30 PRINT" THIS

35 PRINT" THIS

40 PRINT" THIS

50 PRINT"[CLR)

As you can see, the first program sets three

variables (A7B, and C), PRINTs a quick message

to the screen, then LOADs in the second program,

which prints a few messages to the screen (we

made it longer here for our demonstration). It

then prints the variables A, B, and C that were set

during the tirst program. Note that the printed

variable values are zeros, even though we initially

set them al 10, 20, and 30, respectively.

What's the answer? The dynamic keyboard,
of course. Change the last line (line 41)) in the first

program to read:

40 POKE 631,131 : POKE 198,1

Then reSAVK it using the same filename,

and RUN it again. For our demonstration, this

modification will work only with cassette. Save

this modified version to tape, and be sure to save

another copy of the second program right after it.

If you changed line 40 and saved both pro

grams correctly, you'll notice that the first pro

gram successfully called in and ran (he second,

even though we removed the LOAD command in

line 40.

This is accomplished by the two POKF.S we

used in line 40. POKE 631,131 places the token for

SHIFT-RUN into the keyboard buffer. When you

press SHIFT and RUN on the keyboard to LOAD

and RUN a (ape program, this character (131) is
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placed in the buffer. Jot this down; you probably

won't find it in your VIC-20 Programmer's Reference

Guide. We POKEd the SHIFT-RUN into location

631, the first byte of the keyboard buffer, because

the buffer is of the FIFO (first in—first out) type.
That is, when you press a key on the keyboard,
the operating system places ii in the first byte of

the buffer; when ready to be processed, this will

be the first character pulled out.

The other POKE we made in line 40 was POKE

198,1. This tells the operating system that there is

one character in the buffer wailing lobe processed.

As soon as the 1 was POKEd into 198, the oper

ating system was fooled into thinking you had

typed SHIFT-RUN from the keyboard/and the
computer LOADed and ran the next program.

The obvious drawback here is that it will only

LOAD and RUN the next program on tape. This is

because the POKEs we used did not specify a

filename. So when using this method of chain-

loading, be sure the programs are saved one after

the other.

You'll notice that we still have a problem

passing variables because of the longer length of

the second program. There is another technique
which can easily solve that.

Using The Buffer And The

Screen

Delete line 40 from the first program and add the

following lines:

32 PRINT"tCLR} {2 DOWNLOAD" : rem 11
40 PRINT"(6 DOWN35 A=";A;";B=";B;":C=";Cf

:rem 113

45 PRINT"RUN" :rem 47

50 POKE631,19:FORA=632TO636:POKEA,13:NEXT

:P0KE198,6 :rem 96

As before, SAVE il to tape and reSAVE the

second program right after if. Now RUN the first

program and see what happens. He sure to leave

the cassette PLAY button pressed down after the

first program is loaded.

This time we've successfully passed our vari

able values from the first program to the second.

Here's how we did it.

Line 32 clears (he screen (which also moves

the cursor to the HOMK position). It then moves

the cursor down (wo lines, and prints (he word

LOAD. Line 40 shows how we pass our variables

from one program to another. It prints a line on

the screen that looks like (and is) a BASIC state

ment: the number 5 (the BASIC line number) and

the variables A = , B = ,andC=. It then prints the

current value of these variables, in this case 10,

20, and 30, respectively. Line 45 prints the word

RUN and starts our second program.

Line 50 is the key to it all. The first POKE

(POKE 631,19) places the value 19 into the first

byte of the keyboard buffer. In Ihis case, the ASCII

first progrnm hns to be longer thnn the second ? 
Thnt's because of the variables. The slnrt of BASIC 
va riables always s tays just past the e nd of your 
BASIC progra m. When you chai n-load progrnms, 
a ny variables thaI nrc used in the firs t progra m 
nre stored a few bytes pns t the e nd of BASIC. If 
the second progra m in the chain is longe r, it wi ll 
w ri te over these variables, a nd all their values 
wi ll be lost. To illustrate thi s, enter the fo ll owing 
two short programs and save them to t<l pe with the 
filen<l l11es specified below. Be sure to suve the sec­
ond progwm with the fil ename "TEST.LOAD.2" 
right ufte r the firs t program (use the filename 
TEST.LOAD.l) . 

TEST .LOAD. l 
1r.?J A:::1 r.?J : B:::2r.?J : C:::J0 :rem 12r.?J 
20 PRINT"( CLR}{ DOWN} THIS IS PROGRAM 1" 

:rem 24 4 
30 FORT"'l T0 500 : NEXT : rem 189 
40 LOAD "TEST , LOAD . 2" : rem 182 

TEST.LOAD.2 
10 PRINT" THIS IS A DUMMY LINE " : rem 251 
15 PRINT" THIS IS A DUMMY LINE " :rem 0 
20 PRINT" THIS IS A DUMMY LINE " :rem 252 
25 PRINT" THIS IS A DUMMY LINE" :rem 1 
30 PRINT" THIS IS A DUMMY LINE" :rem 253 
35 PRINT" THIS IS A DUMMY LINE" : rem 2 
40 PRINT" THIS IS A DUMMY LINE" :rem 25 4 
50 PRINT" (CLR) (DOWN) THIS IS PROGRAM 2" 

:rem 249 
.0 PRINT "A::: " IAI "B::: " IBI "C:: " IC :rem 41 

As you G ill see, the first program sets three 
vnrinbles (A";" B, and e), PRINTs n quick message 
to the sc reen, the n LOA Ds in the second program, 
which prints a few messnges to the screen (we 
mnde it longe r here for our demonstration). It 
the n prin ts the va riables A, 5 , and C that were set 
during the fi rst program. Note that the printed 
vMinble va lues <Ire ze ros, even though we initiully 
set them at '10, 20, and 30, respectively. 

Whnt' s the a ll s\.-ver? The dynn mic keybon rd, 
of course. Chnnge the last line (line 40) in the firs t 
progrnm to re<l d: 

40 POKE 631,131 ; POKE 198,1 

The n rt:!SAVE it using the Same fil ename, 
a nd RUN it nga in . For ou r demonstration, thi s 
modifica tion will work only with casse tte. Save 
this modified ve rsion to tape, and be sure to snve 
another copy of the second program ri ght after it. 

If yo u changed line 40 and saved bot h pro­
grnms correctl y, you 'll notice that the fi rs t pro­
gram successfully cnlled in and ran the second, 
even though we re moved the LOA D comrnnnd in 
line 40. 

This is accomplished by the two POKEs we 
used in line 40. POKE 631, 131 places the token for 
SHIFT-RUN into the keyboard buffer. Whe n yo u 
press 51-11FT and RUN on the keybon rd to LOAD 
nne! RUN a tnpe program, th is chnracter (131) is 
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placed in the bu ffer. Jot thi s down; you probably 
won't find it in yo ur VIC-20 Progmmmer's Referellce 
Guide. We POKEd the SHlFr-RUN into locat ion 
631, the fi rs t byte of the keybo<lrd buffer , because 
the buffer is of the FIFO (firs t in- fi rs t out ) ty pe. 
That is, when you press a key on the keyboard, 
the operating system pl<l ces it in the fi rs t by te of 
the buffer; when ready to be processed, this wil l 
be the first character pu lled oul. 

The other POKE we made in line 40 WIlS POKE 
198,·1. This tell s the opcr<l ting system that the re is 
one char<lcte r in the buffe r \,,'ail ing to bl.:: p rocessed. 
As soon as the '[ was PO KEd inlo 198, the oper­
a ting sys tem wns foo led into thin king YOll had 
typed SHIFT-R UN from the keybonrd , and the 
computer LOADed and ran the next program. 

The obvio ll s drawback he re is that it will only 
LOA D a nd RUN the nex t progrn m vll lnpe. This is 
becnuse the POKEs we lI st:!d d id no t specify a 
filename. So when using this method of chai n­
londi ng, be sure the progrnms are saved one after 
the other. 

You'll notice that we still h<lve a problem 
pass ing variables because of the longe r length of 
the second progr<lm. There is a nother technique 
which can eaS il y so lve thut. 

Using The Buffer And The 
Screen 
Delete line 40 from the firs t prog ra m and add the 
fo llowing lines: 

32 PRINT"{CLR} {2 DOWN}LOAD" :rem 11 
40 PRINT " {6 DOWN }5 A=- ";AI": B= "IB;": C::: "I CI 

:rem I1J 
45 PRINT" RUN" : rem 47 
50 POKE631 , 19 : FORA:::632T0636 :POKEA,13:NEXT 

: POKE1 9B, 6 :rem 96 
As before, SAVE it to tape and reSAVE the 

second progrnm right a fter it. Now RU N the first 
progrn l1l and see whn! hnppens. Be Slire to leave 
the cassette PLAY button pressl'd do wn after the 
firs t program is loaded. 

This time we've success fu ll y pnssed our vari­
able values from the firs t progrnm to the second. 
Here's how we d id it. 

Line 32 clea rs the screen (which <l Isa moves 
the cursor to the HOME posit ion). It then moves 
the cursor dow n two lines, a nd prints the word 
LOAD. Li ne 40 shows how we pnss our variables 
from one program to a no ther. It pri nts a line on 
the screen that looks like (nnd is) <l BASIC state­
ment: the number 5 (the BASIC line number) and 
the variables A = , 13= , nnd C = . It then pri nt s the 
current vn lue of these vmiables, in thi s case 10, 
20, and 30, respecti vely. Line45 prints the word 
RU N and starts our second progrnm. 

Line 50 is the key to it all. The first POKE 
(POKE 63 1, '19) plnces the va lue '1 9 into the firs t 
byte of the keybo<lrd buffer. [n thi s cnse, the ASC II 
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COMMODORE

American Peripherals

NEW ARRIVALS

(disk or tape)

1030 LANGUAGE TRANSLATOR

English to German. $10

58U PIANO r,, $19.9;

Change your 64 lo a piano.

126 TRAFFIC SIGNALS ST4.9S

Teach your child safety,

1210 POCO $34.95

Like Q-Bert.

596 TELLING TIME }1I*.9S

Hi-res Round clock.

12»9 TYPESETTER $<I9.5D

Hi-res printing on 1525,

1276 ELIZA $19.95

Has conversation wilh you.

1016 ELECTRONIC CRADEBOOK

Teacher special 524.95

571 LOCATION OF COUNTRIES

Geography S1U.95

575 CANCER 515.95

Kids and smoking.

762 ELEMENTARY ELECTRICITY

5th-9th gr. $24.95

I2S1 TRAVEL ABOUT AMERICA

Series of 7 programs on

Ceog. and History 5150.

S7B SOUND EFFECTS $15.95

Demo and prog. aid.

139 STRATHCLYDE BASIC

12 lessons • test. SJU.95

1011 CEOMETRY SERIES

20 progs. *ilh hJ-res

Disk $300 Tape $100

128 TEST MAKER $20.95

Makes multi-choice tests.

10 IS LARGE NUMBER ADDITION

Great display $20. 95

1175 VIC-20 EMULATOR $311.95

Run most VICs on ik.

1346 INTERRUPT MUSIC EDITOR

Machine code. %i9,95

1017 MORTGAGE $19.95

Does all loan calculations.

1015 ANIMAL-VEGETABLE
Syr.-lOyr, 5111.95

1285 MAESTRO S31.95

AIT conceivable music and

sound functions in t program.

1380 WATTS and AMPS $11.9S

Household elec. calcs.

580 MATCHING SHAPES

1.0. Builder $14.95

EDUCATIONAL

(disk or tape]

614 Type Tutor S19.95

c-\ . Assembly Language

Tutor S14.95

6B7 Fractional Paris S14.95

901 Estimating Fractions $11.95

695 Tutor Math $1U.95

870 Square Root Trainer ill.95

699 Counting Shapes $14.95

694 Money Addition $14.95

6B9 Math Dice 14. 95

678 Speed Read $11.95

613 Maps and Capitals S19.95

645 Sprite Editor $19.95

901 Sound Synthesiier

Tutor 19.95

696 Diagramming

Sentences $11.9$

690 More/Less $14.95

588 Baiting Averages 511.95

B02 TicTac Math $16.95

901 Balancing Equations 514.95

905 Missing Letter $11.95

861 Gradebook SIS.00

aio French 1-4 $80.00

81 1 Spanish 1-1 530. 00

807 English Invaders $16.95

609 Munchword 515. 95

912 Puss in Bool $30.00

B13 Word Factory 52D.OD

660 Hang-Spell $11.95

9Q5 Division Drill 11.95

906 Multiphc. Drill 511.95

907 Addition Drill 511.95

903 Subtraction Drill $11,95

910 Simon Says 11.95

911 AOQing Fractions $14.95

912 Punctuation $14.95

EDUCATIONAL

Series on disk

Computer Science (30 pr.) $350

HS Biology (70 programs! 5600

HS Chemistry 110 programs) 5450

HS Physics 160 programs] $175

HS SAT Drill (60 programs) $99

Elem. Social Studies lie pr.] $235

Elem. Science (IB programs) $225

Further French (13 pr.) $95

Further Spanish 112 pr.l $95

Statistics (12 programs) S95

ORDERING BLANK

To: American Peripherals

112 Bangor Street 516-226-5S19

Lindentiursl. NY 11757

Ship to: Name

Street

Town. State, IIP

Please send your complete 64K catalog. Over 600 programs.

ITEM DESCRIPTION

(specify disk or tape)

PRICE

Charge lo my credit card NY State Residents 7.251 tan $

VISA MASTER CARD COD add Si.00 $

Account- I foreign orders add $2.00 $

Exp. dale Shippinq $..1.75..

Total Amount $

Signature

Commodore 61 is a trademark of Commodore Business Machines. Inc.
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value of 19 is the control character which stands

for HOME CURSOR. The cursor, (hen, is simply

moved to the home position (the upper-left corner)

without clearing the screen. The next five POKEs

we make to the keyboard buffer are the same (a

value of 13), and are done with a FOR/NEXT loop.

The ASCII value of 13 is the control character

which represents the RETURN key. POKE 198,6

fools the operating system into thinking that six

keys have been pressed on the keyboard. The

computer starts processing these commands, and

away we go. Here's what happens.

The value of 19 moves the cursor to the HOMli
position, and then the operating system automat

ically moves it down one more line. The cursor is

now sitting on top of the word LOAD we printed

on the screen. The next character in the keyboard

buffer is a 13, which stands for RETURN. We've

fooled the computer into thinking that we typed

the word LOAD and then pressed RETURN. The

system now loads in the next program on the

tape. While the computer is loading the program,

the processing of data in the keyboard buffer is

temporarily suspended.

After the LOAD has been completed (we

now have the second program in BASIC memory),

the operating system continues reading data from

the keyboard buffer. The next few bytes in the

buffer stand for RETURN. The cursor is now

sitting on the BASIC line we printed on the screen

in the first program. When the computer reads

the next value of 13 from the keyboard buffer, it is

again fooled into thinking we have just typed in a

new BASIC line for the second program, ll then

enters that line. The cursor has now moved to the

next line on the screen, which reads RUN. Reading

another 13 from the buffer, it thinks we typed

RUN from the keyboard and pressed RETURN,

and away it goes with the second program.

Many Different Techniques

The above techniques could have been accom

plished a number of different ways using the

keyboard buffer and the screen. Just remember

one important fact. In most cases, when the com

puter reads data from the buffer, it thinks it was

entered directly from the keyboard. Almost any

thing you can do from the keyboard can be done

from the keyboard buffer. As a matter of fact, you

could probably create a computer program itself

by FOKEing various values into the buffer.

Experiment with this technique and I'm sure

you'll find a useful application for it.

If you've got questions or ideas about subjects you'd like

to see covered in this column, write to: VICrealions,

do COMPUTE!'* GAZETTE, P.O. Box 5406, Greensboro,

NC 27403. O
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Englilh to Cennan. 510 

5" PIANO - U sn.n 
Ct..nge your n 10 • pl.no. 

Wi TRAFFIC SIGNALS $n.n 
TeoCh your chUd sa'el'l" 

11U POCO 5n. IS 
Like Q- Bert. 

S9i TELLING TIME sn.n 
HI - rei Rou"d c loc:k. 

'2U TYPES ETTER S'9.S0 
Hi - res printing on 1525. 

1276 ELIZA sn.1S 
Hu co'",ernl lon .. lth you. 

1016 ELECTRONIC GRAOEBOOI( 
Teocher opeel • • sn . 1IS 

SH LOCATION OF COUNTR IES 
Ceography $' •. 9S 

5H C"NCER $15.9S 
Kid. and l""Ikln9. 

762 ELEMENTARY ELECTRICI TY 
5Ih" lh gr . $14.95 

lln TRAVEL ABOUT AMERICA 
Series of 1 pr-og r.ml on 

Ceog. and Hillory SISO. 
57. SOUND EFFECTS SIS.IS 

0."", and pn>g. a id. 
IU STRATHCl.YDE BASIC 

11 In ... " •• lUI. $l'. n 
101. GEOMETRY SER IES 
20 progl ... lth hi - nl 
Dill< noo T.~ SUO n. TEST MAKER SU.'S 

M'kes Mulli -eMIt. InU . 
lOll LARCE NUMBER ADDITION 

GrUI display HI. n 
1175 VIC ' lO EMULATOR Ho.ts 

Run mos l VICs on n. 
IlU INTERRUPT MUSIC EDITOR 

Machine code . SU.ts 
Ion MORTCAGE Slt.'S 

Does aU loon calcuillion •. 
Ion ANIMAL- VEGETABLE 

6yr. - IOyr . UI.tS 
128S MAESTRO sJ\.n 

All conceivable m ... slc . nd 
sound f""Clion. In I prog ..... 

IlU WATTS and AMPS sn.,s 
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SIO MATCHING SHAPES 
1.0. Builder sa.n 

ORDER ING BLANK 

To : A .. eric.n Peripher.l. 
III Blngor Sire .. 
lIndenkurn. NY IllS? 

Ship 10 : N.me 
Sir"! 
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EDUC ATION AL 
[o:tIsk Or I.pe) 

'" Type T ... 'or Sl ,.9S 
US A .... mbly unguage 

T ... lor sn.9S 
617 Fractional ParU sn.9S 
901 hllmal lng Fractions sn.,s 
US TUIOr M.lh 5".95 
170 Square ROOI T .. lner 51'.n 
'" Counting Shapes sa.n "0 Money Addition $1Q.n 
619 Mllh Dice II.n 
671 Speed Rud sn.'s 
64) M.ps .nd CaplUb $1'.95 
61S Sprlle Edilor $1'.'5 
904 Sound Synlhu'<er 

T ... lor It. 95 
696 Dllgr.mmlng 

Senlences S14.9S 
no More l len 511.9S 
611 !Ill1lng Aver.gel SI~.n 
102 TlcTac Mllh SI&.9$ 
904 B.I.nclng Equal lon. $11.95 
!lOS Mining Le ller 514 . 95 
". Gr'de1)()ok SI S.OO 
810 Fre",h 1- 4 saO .oo 
III S~nlsh 1- ' seo.oo 
107 English Inv.ders 516.95 
109 Munch.ord $I'.n 
III Pun In Bool SlO.(tO 
I II Word F,elory SlO.O(I 
660 H.ng· Spell 51'.95 
toS Olvillon Drill 11.9S 
9M MulJlplie. Drill SIl. '5 
to1 Addition Dr ill 51'.n 
901 Sublr'elion Drill SII.,s 
910 SI...,n Say. 14.9S 
'11 Adding Fracllon. SU.'S 
til Punctu.tion SII.9S 

EDUCA T IONAl 

Series on dl.k 

Compuler Sc ience DO pr.) ~)SO 

HS Biology PO program.) iSOO 
HS Chemistry (40 program.) HSO 
HS Phy.lcs 160 progum.J sin 
HS SAT Drill (60 programs) $11 
Elem . Socl.1 Siudies III pr.) SlH 
Elem . Science [18 program.) 5ZZS 
Funher Frenc h ' I Z p r .) HS 
Further S,..nl.h III pr. ) 595 
SI. II.lIe . (Il program.) S9S 

SI' · H6· SU' 

Plene .end 'lour complele "K calalog. Over '00 prograOls. 

"'" DESCRIPTION 
hpe<ily di.k o r llpel 

PRICE 

Charge 10 my credil card NY SlIle Re. idenl. 1.1$\ In S •. .• •.••. 
.... VISA .... MASTER CARD COO add U.OO $ ........ . 
Acco,," l_ • ... ............... foreIg n orders add 51.00 $ ....... .. 
E_p. dlle .................. Shlpp;nq $ .. 1.75 .. . 

TOlal Amounl 5 .. .. . ... . 
Slgnllure 
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va luc of -19 is thc control character w hich stands 
for HOME CURSOR. The cursor, then, is simply 
moved to the home pOSition (the upper-left corner) 
withou t clea ring the screen. The nex t five POKEs 
we make to the keyboard buffe r a re the same (a 
val ue of 13), and are done with a FOR/ NEXT loop. 
The ASC II va lue of 13 is the con trol character 
which represen ts the RETURN key. POKE 198,6 
fools the operating system in to thinking that six 
keys have been pressed on the keyboard . The 
compu ter starts processing these com ma nds, and 
away we go. Here's what happens. 

The vn lueof'1 9 moves the cursor to the HOME 
position, nnd then the operating sys tem automat­
ica lly moves it down one more line. The cursor is 
now sitting on top of the word LOAD we printed 
on the sc reen. The next cha rac ter in the keyboard 
buffer is a '13, which stands for RETURN. We've 
fooled the computer into thin king tha t we typed 
the word LOAD and then pressed RETURN. The 
sys tem now loads in the next program on the 
tape. While the computer is loading the program, 
the process ing of data in the keyboard buffe r is 
temporarily suspended . 

Afte r the LOAD has been completed (we 
now have the second program in BASIC memory), 
the opera ti ng system continues reading data from 
the keyboard buffer. The next few bytes in the 
buffer stand for RETURN. The cursor is now 
sitting on the BASIC line we prin ted on the screen 
in the firs t program. When the compute r reads 
the next va lue of 13 from the keyboard buffer, it is 
agai n fooled into thi nki ng we have just typed in a 
new BASIC line fo r the second program. It then 
enters that line. The cursor has now moved to the 
next line on the screen, which reads RUN . Reading 
another 13 from the buffe r, it thinks we typed 
RUN from the keyboard and pressed RETURN, 
and away it goes wi th the second program. 

Many Different Techntques 
The above techniques could have been accom­
plished a number of different ways using the 
keyboard buffe r and the screen. Just remember 
one important fact. In most cases, when the com­
puter reads data from the buffer, it thinks it was 
entered direct ly from the keyboard . Almost any­
thing you can do from the keyboard can be done 
from the keyboard buffer. As a matter of fact, you 
could probably create a computer program itself 
by POKEing va rious va lues into the buffer. 

Experiment with this technique and I' m sure 
you' ll find a usefu l applica tion for it. 

If you've gal questiolls or ideas aboul subjects you'd like 
to see covered illlllis CO/IIIIIII, write to: VICreatiollS, 
cia COMPUTErs GAZETTE, P.O. Box 5406, Gn'wsllQro, 
NC27403 . • 



Graph Plotter

Ruth A. Hicks

Not only is "Graph Plotter" an interesting tool

for drawing 3-D columnar charts, but the

accompanying article takes you step by step

through the program itself so you can learn

how it was written. The program originally

was designed for the Commodore 64, and

we've added a version for the unexpanded

VIC-20.

"Graph Plotter" is a good demonstration of what

beginning programmers can accomplish in thu

way of graphics on the Commodore 54 and VIC-20.

Different graphics techniques were used to create

this program. By reading this article and following

along with the program listing, you can increase

yourknowledgeofgraphics formatting. Of course,

if you're not into learning programming, there's

no reason why you can't just lype in the program

listing anyway.

Graph Plotter creates attractive bar graphs

with three-dimensional columns. The graphs arc

particularly exciting in color. There are six col

umns, each a different color, to which you assign

a value from 0 to 15 for [he column height. You

tell the computer what values each column has,

and then you can interpret their meaning.

Modular Programming

Graph Plotter was written with a technique known

as modular or block pfOgrBttimitig. This means a

section at a lime was written on the computer

and [hen checked for eye appeal, function, and

(of course) that familiar message, "?SYNTAX

ERROR." There are five main blocks to this

program.

When typing the program, I suggest that you

omit unnecessary spaces except in any INPUT or

PRINT statements between quotation marks. All

3-H bar graphs are a snap with "Graph Plotter" (64 version).

The VIC-20 version of "Graph Plotter."
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Graph Plotter 
Ruth A. Hicks 

Not only is "Graph Plotter" an interesting tool 
for drawing 3-D columnar charts, but the 
accompanying article takes you step by step 
through the program itself so you can learn 
how it was written . The program originally 
was designed for the Commodore 64, and 
we've added a version for the unexpanded 
VIC-20. 

"Gra ph Plotl er" is a good demonstra tio n of wha t 
beginning progra mmers can accomplish in the 
way of g ra ph icS on the Commodore 64 il nd VIC20. 
Different graphics techniques were used to create 
this program . By rcading thi s nrlicl e a nd fo ll owing 
along with the program li sting, you can increase 
your knowledge of graphi cs forrn<llting. O f course, 
if you're not inlo learning progr<lInming, there's 3-D IH'I" Srtll,lls lin' (/ fi lll!I' with "Gmpl! P/otta" (64 va sion). 

no reason why you ca n' t juslty pc in the progrnm 
li s ting anyway. 

Gmph Plo tter creates attractive bar gmphs 
with three·dimensiollal columns . The graphs are 
particularly eXCiting in color . There a rc six col · 
umns, each a differe nt color, to which you assign 
a value {-rom 0 to 15 fo r the column height. You 
tell the comp uter what va lues each column has, 
and then you can interpret their mean ing. 

Modular Programming 
Gra ph Plo tter was written with a technique known 
as modular or block programlll ing. This means a 
section at a time was w ritten on the computer 
a nd then checked for eye appeal , function , a nd 
(of course) tha t fn miliar message, "?SYNTAX 
ERROR." The re are five main blocks to thi s 
program . 

When typing the program, I suggest tha t you 
omit un necessary spaces except in any INPUT or 
PRINT stateme nts bet ween quotation ma rks . All TIll: VIC·20 TI4'I'l'i/l1/ uf "GI'II!," Plo//a." 
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other spaces are not needed by the computer and

only consume more memory. Since this is an arti

cle to learn from, let's start some good habits right

away by not typing those useless spaces.

Block One

Block one, lines 100-180, creates Hie graph, in

cluding the segments and the outlining border.

Instead of using line after line of PRINT state

ments, we'll be POKEing the information directly

into memory inside FOR/NEXT loops.

Line 100 clears the screen nnd sets the back

ground color Id black and the border blue. Line

110 starts the top border on the Commodore 64 .it

screen memory location 1230 and runs it across

the screen to location 1261, drawing a continuous

line (these addresses are 7726 to 7745 on the VIC).

Refer to the manual which came with your com

puter tor the "Screen and Color Memory Maps."

Each time the FOR/NEXT loop is executed, it

places the new value of I into the POKE statement

with the symbol number 114 (refer to your manual,

"Screen Display Codes"). The I value tells the

computer where to put the symbol and the 114
tells what symbol to put in that spot.

The second POKE in line 110 colors the sym

bol green. Since the "Color Memory Map" (see

manual) corresponds to the screen memory map,

only with a different set of numbers, all we have

io do is calculate the offset. The difference between

55296 and 1024 (the starling address of color and

screen memory in the Commodore 64) is 54272, a

simple Subtraction problem. So, we POKE

1 +54272 with the color code for green (5) and

presto, we have a green symbol at the correct

location! The same thing works on the VIC-20,

except the offset between screen and color mem

ory is 30720 instead of 54272.

Line 120 draws the left border, beginning at

screen memory location 1270 and ending at loca

tion 1790 on the Commodore 64 (7748 to 8034 on

the VIC). The STEP 40 is used because a Commo

dore 64 has 40 characters per line across its screen

(STEP 22 for the VIC). If you look at your manual

and find screen location 1270, then add 40, you'll

find that location 1311) is exactly one line below
1270. On the VIC, 7748 + 22 adds one screen line.

The rest of line 120 and the next two lines are simi

lar to lines 110 and 120, except for different screen

symbol codes.

The last four lines (15(1-180) in this section

were constructed in the same manner, using FOR-

NEXT loops to POKE information directly into

screen memory. These lines draw continuous

lines on the graph, making it more readable.

Designations
Block two of the program prints a series of num

bers on the left side of the graph and letter desig-
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nations for each of the six columns. Line 190 posi

tions the following PRINT statement at the right

spot horizontally so the numbers can be displayed

along the left side of the graph. We want the num

bers to start at the fourth space right of the border,

so we place a SPQ4) after the PRINT, and then

place the number to be printed inside quotation

marks.

So, lines 190 through 220 label the Y-axis with

a sequence of numbers from 15 to 0. Notice that

between each colon is a complete PRINT state

ment, and even though they are all crunched to

gether in only four program lines with no spaces,

they result in 16 lines of vertical display. Also,

notice that with one-digit numbers the SPC() state

ment is increased from four to five in the Commo

dore 64 version for proper placement.

The last line of this section (230) puts letter

designations along the bottom of the graph be

neath the columns. Notice there is only one PRINT

since this line is displayed horizontally. In the

Commodore M version, the first letter is

positioned with TAB(9) and the following letters

are all equally spread with 5PC(4) statements.

Again, because of the VIC's smaller screen size, a

TAB(4) and SPC(2) statement are used to position

the letters properly.

READ-DATA Block

In the third block of the program (lines 240 to 300),

DATA is READ that will be used in a later routine

to position each vertical baron the graph and

decide its color. Line 240 prevents this DATA

from being reREAD unnecessarily with any sub

sequent passes through the program.

The first statement that READs DATA in this

section is in line 260. Here, a READ command is

contained in a EOR-NEXT loop so it is executed

six times. This causes six strings, representing the

six column labels (A,B,C,D,E,F) to be READ and

set equal to the siring array variable, A$(l).

In line 280, a second set of DATA is READ

and assigned to D(I). This string array variable

denotes the color code for each vertical bar on the

graph.

The last group of DATA in this block is READ

from line 300. The values taken from line 290 are

the screen memory addresses necessary to prop

erly locate each bar on the graph.

The use of arrays in this section significantly

shortens the length of the program. Instead of

requiring six separate blocks of code to locate and

draw each vertical bar, we will now be able to

perform this in one routine.

Input Block

The fourth block of the program (lines 310-420) is

the INPUT routine. Notice that that much of this

routine is contained within a FOR/NEXT loop

other spaces a re no t needed by the computer and 
only consume more memory. Since this is an arti­
cle to learn from , let's s tart some good habits right 
il\vay by not typ ing those useless spaces. 

Block One 
Block one, li nes 100- 180, crcates the grap h, in­
cluding the segments ilnd the outlining border. 
Instead of using line afte r line of PRINT sta te­
ments, we' ll be POKEing the informaHon directly 
into memory inside FOR/NEXT loops. 

Line 100 clears the screen a nd se ts the back­
ground color to black and the border blue. Line 
110 starts the top border on the Commodore 64 at 
screen memory location 1230 and runs it across 
the screen to loca ti on 1261, drawing a contin uolls 
line (these addresses arc 7726 to 7745 on the VIC). 
Refer to the mnnun l which Cil me wi th your com­
puter for the "Screen ilnd Color Memory Mnps." 
Each time the FOR/NEXT loop is executed , it 
places the new vn lue of I into the POKE statement 
with the symbol number 114 (refer to your manual, 
"Screen Display Codes"). The I vill ue tells the 
computer where to put the symbol nnd the 11 4 
tells what symbol to put in th .. t spot. 

The second POKE in line 11 0 colors the sym­
bol g reen. Since the "Color Memory Map" (sec 
manu .. l) corresponds to the screen memory ma p, 
only with a d ifferent set of numbers, all we have 
todo iscalcula te the offset. Thediffe rencebe tween 
55296 and "1024 (the s tarting nddress of color and 
screen memory in the Commodore 64) is 54272, a 
simple subl rilct ion proble m. So, we POKE 
1+54272 with the color cock' fo r g reen (5) .. nd 
pres to, we have a green symbol .. t the correct 
location! The sa me thing works on the VIC-20, 
excep t the offset between sc reen and color mem­
ory is 30720 instead of 54272. 

Line '120 drnws the le ft border, beg inning at 
screen memory location l270and end ing nt locn­
tion 1790 on the Commodore 64 (7748 to 8034 on 
the VIC). The STEP 40 is used because .. ComlllO­
dare 64 has 40 characte rs pe r line .. cross its screen 
(STEP 22 fo r the VIC). If you look .. t your manunl 
a nd find screen loca tion '1270, the n add 40, you' ll 
find thnl loca l"ion 13"10 is exactl y one line below 
1270. O n the VIC 7748 + 22 adds one sc ree n line. 
The res t of li ne '120 and the nex t two lines are simi­
lar to li nes 110 and 120, except fo r d iffere nt scree n 
symbol codes. 

The last four lines (150-180) in this secti on 
were constructed in the sa me m .. nne r, using FOR­
NEXT loops to POKE informat ion directly in to 
screen memory. These lines drnw continuous 
lines on the graph, making it more readable. 

Designations 
Block two of the program prints a series of nUill­
be rs on the le ft side of the grnph and lette r desig-
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nat ions fo r each of the six columns. Line 190 posi­
tions the following PRINT sta tement at the right 
spot ho ri zonta lly so the numbers can be displayed 
alo ng the le ft s ide of the graph . We wan t the num­
bers to s tart at the fourt h space right of the border, 
so we place a SPC(4) afte r the PR INT, and then 
place the num ber to be print ed inside quotn tion 
mnrks. 

So, li nes 190 thro ugh 220 label the Y-axis with 
a sequence of numbers from "15 to O. Notice that 
between each colon is a complete PRINT state­
Illent , nnd even thoug h they are all crunched to­
gether in only four progrn lll lines with liD SPfl[('S, 

they result in 16 lines of vertica l display. Also, 
noti ce that with one-d ig it numbers the SPCO state­
ment is increased from fo ur to five in the Commo­
dore 64 version fo r proper placement. 

The las t line of this sec ti on (230) pu ts lett er 
designations a long the bottom of the graph be­
nea th the columns. Notice the re is only one PRINT 
si nce th is line is displnyed horizonta lly. In the 
Commodore 64 version, the first letter is 
pos itioned with TAB(9) and the following letters 
a rc all equa lly spread with SPC(4) s tatements. 
Again, because of the VIC's smaller screen size, a 
TAB(4) and SPC(2) s tatement a rc. used to pos ition 
the letters prope rl y. 

READ-DATA Block 
In the third block of the program (lines 240 to 300), 
DATA is READ that will be used in a late r rout ine 
to posit ion each ve rtical bar on the graph and 
decide its colo r. Line 240 prevents th is DA1·A 
from being re READ unnecessn rily with any sub­
sequen t passes through the program. 

The first statement thilt READs DATA in th is 
section is in line 260. Here, a REA D com ma nd is 
contnined in i1 FO R-NEXT loop so it is executed 
six times. This causes six strings, re presenting the 
six co lu mn labels (A,B,C, D,E, F) to be READ a nd 
set equnl to the s tring a rray variab le, A$( I) . 

In line 280, a second se t of DATA is READ 
and aSSigned to D(I) . This string array variable 
denotes the color code fo r each vertica l ba r on the 
gra ph. 

Thl! I .. s t g roup of DATA in this block is READ 
from line 300. The va lues ta ken from line 290 arc 
the screen memory addresses necessary to prop­
erly loca te each bar on the grap h. 

The use of arra ys in this section significantly 
shortens the length of the program. Instead of 
requiring six separate blocks of code to locate and 
draw each vertica l ba r, we will now be able to 
pe rforlllihis in one ro utine. 

Input Block 
The fourth block of the program (lines 310-420) is 
the INPUT routine. Notice that th .. t much of this 
routine is contained within n FOR/NEXT loop 
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(lines 310-370).

In this loop, you are asked what value you

want for each column. The value that you INPUT

determines the height of each vertical bar. Your

response is checked in line 360 to make sure it is

within the limits of 0 and 15.

After INPUTting the height of each column,

the screen memory address (A) for the top of the

column is determined by the first statement in

line 370.

Here's how it works: A(J) was set as a starting

screen location in the first line, then AA (the re

sponse) is multiplied by 40, because our screen is

40 characters across (22 for the VIC version). Then

AA times 40 (or 22) is subtracted from A(J), because

the columns are drawn upward. So, if the response

is 10, the column rises 10 segments high. Then 80

(or 44 on the VIC) is added to A to bring it down

two rows so we have room for our three-dimen

sional side. Program execution is theniranslerred

to the subroutine at line 430, which actually draws

each column on the graph.

In the process, the variables necessary to this

subroutine are passed. The variable C defined in

310 is the offset between the screen memory map

and the color memory map as explained above.

The actual color of each column (variable D) and

the starting screen location of each column, or

variable X, are also transferred.

Once a column has been drawn, the user's

previous INPUT is erased in line 320 by POKEing

blank spaces into this area of screen memory. If

you didn't do this, ihe prior answer, of course,

would remain tin Ihe screen.

Line 320 enables you to position a PRINT

statement exactly where you want vertically with

out disrupting any printing already on the screen.

The cursor is first 1 lOMHd, and then a blank

PRINT statement is placed inside a FOR-NEXT

loop. As the loop is executed, starting at the

HOME position, it counts down vertically to the

maximum number set by the FOR-NHXT loop.

The next line is the INPUT statement, now in

the right position to be printed. At the end of the

INPUT statement is the variable AA, which re

ceives whatever value you enter between the limits

of 0 and 15. If the response is less than 0 or greater

than 15, the computer erases the answer and asks

the same question again.

Once all six vertical bars have been drawn,

you will be asked in line 39(1 if you wish lo do

another bar graph. If you do, the program will

start again at line 100. Otherwise, it will END in

line 420.

The Subroutine

The heart of this program is the subroutine begin

ning at line 43(1. This is the block which draws the

columns by POKEing symbols onto the screen.
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Let's start explaining this section with lines

430 and 440. These two lines check to see if the

value AA from the INPUT block is a 1 or 0. If

AA= 1, the program branches to line 530, which

draws the lop of a column one segment high on

the graph. When AA = 0, it is a null entry, and

the program gels another INPUT.

Lines 470 and 480 begin to actually draw the

columns, which are three characters wide. Re

flecting back to the INPUT block, you'll recall that

variables A and X were set for the starting point

and top part of the column. So, by POKEing the

screen memory locations with (he desired charac

ter symbols in a FOR-NEXT loop, we can draw

the columns lo any height we've chosen. Notice

there are three POKEs, I, I +1, I + 2. Each addition

to 1 moves its location over one spot to the right,

yielding a three-character-wide column. The dif

ferent screen display codes create a three-dimen

sional appearance with reversed characters. The

program reverses the character codes by adding

128 to the symbol code (32 +128 = 160,

101 + 128 = 229). Line 480 follows up line 470 with

the color information by adding the color variables

C and D to the same locations from line 470.

Lines 510-540 follow the same format as lines

470 and 480. They draw the three-dimensional

lop segments of the columns. Six character sym

bols and six color locations are POKEd into the

appropriate locations with the variables A, C, and

D. By adding or subtracting numbers from A, we

can position the symbols on the row above or to

the right.

Once this subroutine is completed, line 550

RETURNS to the INPUT block.

Formatting

By now, you should have "Graph Plotter" typed

in and SAVEd on tape or disk. The difference

between this program and others you have typed

is that you now know exactly how it was pro

grammed. Remember the techniques of using

PRINT statements for displaying characters verti

cally and horizontally; of blank PRINT statements

and SFC() commands for positioning INPUT or

PRINT statements exactly where you want them;

of directly placing symbols and colors onto the

screen with I'OKEs and variables. In planning

your own programs, use these techniques for

your screen displays and see how handy and time-

saving they can be for you.

See program listings cm page 202. (ul
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(lines 310-370). 
In this loop, YO li are asked what va lue you 

wan t for each column. The val ue that you IN PUT 
determi nes the height of c"eh ve rtica l bar. Your 
response is checked in linc 360 to make sure it is 
withi n the limi ts of a and 15. 

After INPUTting the height of each column, 
the screen memory address (A) for the top o f the 
column is determined by the firs t s tatement in 
line 370. 

He re's how it works: Am was se t as a s la rting 
screen loca tion in the first line, then AA (the rc· 
sponsel is muil ipl icd by 40, because our screen is 
40 characters across (22 for the VIC ve rsion) . Then 
AA times 40 (or 22) is subtracted from AU), because 
the co lumns are drawn upward . So, if the response 
is 10, the column rises 10 segments high. Then 80 
(or 44 on the VIC) is added to A to bring it down 
I wo rows so we ha ve room fo r o ur th ree-d imen­
s ional side. Program execu tion is then~ra n s ferred 
to the subroutine a t line 430, which actua ll y draws 
each column on the g raph . 

In the process, the va riables necessa ry to th is 
subroutine are passed . The variable e defined in 
310 is the offse t between the screen memory map 
;m d the color memory map as ex pla ined above. 
The actua l color of each column (variable D) and 
the s tarting scree n locat-io n of each column, or 
variable X, are a lso transferred. 

O nce a column has been draw n, the user's 
previous INPUT is erased in line 320 by POKEing 
bla nk spaces in to this area o f screen memo ry. If 
yo u didn' l do this, the prio r answer, of course, 
would remain on the screen. 

Line 320 enables yo u to pos ition a PRINT 
sta te ment exactly whe re yo u want vertically with­
o ut dis rupting any prin ting alread y on the screen . 
The cursor is firs t HO MEd, a nd then a bltln k 
PRINT s tatement is p lilced inside a FOR-NEXT 
loop. As the loop is executed , s tarting at the 
I-lOME pOSition , it coun ts down verti call y to the 
maximum number set by the FOR-N EXT loop. 

The nex t line is the INPUT s ta te ment, now in 
the rig ht pOSition to be printed. At the end of the 
IN PUT s tat ement is the va riable AA, which re­
ceives whatever va lue yo u e nter between the limits 
of 0 and 15. If the respo nse is less than 0 or greater 
than 15, the computer crases the answe r ilnd asks 
the same q uestion again. 

Once all six vert ica l bars ha ve been draw n, 
you will be asked in line 390 if you wish to do 
,mo ther bar graph . If you do, the prog ra m will 
s ta rt ilga in a t line 100. Otherwise, it w ill END in 
line 420. 

The Subroutine 
The heart of th is prog ram is the subroutine begin­
ning at line 430. This is the block which draws the 
co lumns by POKEing symbols onto the screen . 
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Let's s tart expla ining this sect io n with lines 
430 and 440. These two lines check to see if the 
value AA from the INPUT block is a I o r o. If 
AA = 1, the prog ram branches to line 530, which 
draws the top of il col umn o ne segment high o n 
the g raph. When AA=O, it is a null e nt ry, a nd 
the prog rrun gels a no ther INPUT. 

Lines 470 and 480 begin to actuall y draw the 
colum ns, which are three characters wide. Re­
necting back to the INPUT block, you' ll recall tha t 
va riables A ilnd X were se t for the s tarting point 
and top part of the column. So, by POKEing the 
scree n memory locilt ions with the desired chnrilc­
te r symbols in a FOR-NEXT loop, we ca n dra w 
the columns to any height we've chosen . No tice 
the re are three POKEs, I, 1+ 1, 1+2. Each addition 
to I moves its location over one spot to the rig ht , 
yie lding a three-character-wide colu mn . The d if­
fe ren t screen disp lay codes crea te a three-d imen­
sional ilppenrance with reve rsed characters. The 
prog ram reve rses the character codes by adding 
128 to the symbol code (32 + 128 =1 60, 
101 + 128 = 229). Line 480 fo llows up line 470 with 
the colo r in forma tion by adding the color variables 
e a nd D to the same loca tions fro m line 470. 

Lines 5 10-540 fo llow the Silille forma t <I S lines 
470 ilnd 480. They draw the three-dimensiona l 
top segments of the colum ns. Six cha racte r sym­
bols and s ix color locations are PO KEd into the 
app ropriate locations with the variables A, C, and 
D. By add ing or subtracting numbers fro m A, we 
can position the symbols o n the row above or to 
the righ t. 

O nce this subroutine is completed, line 550 
RETURNs to the INPUT block. 

Formatting 
By now, yo u should hil ve "Graph Plotter" ty ped 
in ilnd SAVEd o n tape or disk. The differe nce 
between th is program and o thers you hil ve ty ped 
is that yo u now know exactly how it was pro­
grammed. Remember the techniques of using 
PRI NT s ta tements for disp laying characters verti­
ca lly and horizonta lly; o f blank PRI NT s liltements 
ilnd sileo comma nds for pOSi tioning INPUT or 
PRINT s tatements exactl y where you wanlthem; 
of directly p lacing symbols ilnd colors onto the 
screen with POKEs and va ri ables. In p lann ing 
your own programs, use these techn iques for 
your screen di splays and sec how handy and time­
sav ing they ca n be for you. 

See program listiugs oU l)(lge 202 . • 
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Happy Holiday Savings

Commodore 64

$219
Avaloii HIM Game Company

B-1 Nuclear Bombe r(C) I 12

Midway Campaign(C) i 12

North Atlantic Convoy Raider |C) . ...S12

1525 Printer $229

1530 Datasette $ 64

1541 Disk Drive. $249

KM) Modem $ 89
1701 Commodore Monitor $289

VIC 1311 Joystick $ 8

VIC 1312 Game Paddles $ 16

VIC 20

$99
Avalon Hill

.1 12

.1 12

Nukewar(C)

PlanetMlners(C).. .

Compu ter Stocks & Bond s [C)

Andromeda Conquest (C)..,

ComputerFoothalISlraIorjy(C) . .

...i 12

...1 12

...I 15

...I 11

I 12

VIC 1210 31 Memory E«pander

VIC 1110 BK Memory Eipander

VIC I'll I6K Memory E« pander

VIC 1011 RS232 Terminal iniertsce

VIC 1211 Super E«pander

131 VT 106A Rec'BBIiOn Pack J <6

152 vr 10/Ario-neCilcuUlionPack J 45

M9 viC1600Vicmodem 1 89

Hi VM ProgrammBr's Reference Gulfle . .1 14

.159 Commodore Programmer's Ref. Guide! 18

TelengardlC) Jifl

Automated Simulations

Crunch, Crumble. Chomp S 20

Temple of Apshsl I 27

Jumpman .. .......S 27

Broderbund
David's MldnighlMaolc S 23

Choplitter(CT) .» 34

Ssrpentlne(CT) S 27

SeaFoMCT) i 27

Bank Street Wr Her I 45

Creative Software
Home Inventory S 12

Crisis Mountain 1 20

Datamost
Swashbuckler(D| % 23

A!lec(D) £ 27

Paint Wliard 5 34

Human Engineered Software

(HES)
c»2ProfessionaiOev.System<C) ...I 23

RfltroBall (CRT) i 27

Hesmon(CRT) i 27

Turtle Graphics II (CRT) S 45

Heswilter64(CRT) I 35

Turtle Tutor J 27

Paini Brush I 20

Infocom
Zorkl, 11,111 Ea.S 27

DeadNnB(D) 1 34

Slarcross(D) I 27

Wltne»e I 34

PlanstlB.il S 34

SlarTa On-Llne
F:oooer(D| S 25

Crossfire

JawBreaker ....... 1 20

Threshold (CRT)

Sammy Light Fool (CRT) ..I 25

• • Stocking Stuffers ••
Koala Touch TablBi (Apple, IBM, Commodore, Atari) $85

Wico "BOSS'1 Joystick $15

Elephant Disk S/S $18
Flip & FilB Diskette Box 521

Educational
Books

KidsandtheVIC I 1B

Programmer's ReferenceGuide-VIC ..$ 14

ProBrarnmer's Reference Guide** ■■■* '"

Reading & Language Arts
Super Hangman (C) I 14

SlmorUHflsa(C) S 13

Concentration (C) i 13

Home Babysitter.......... I 23

WordSsarch » 15

Facemaker W-S 23 VIC-1 27

KlndBrcompflM I 20

Snooper Troops 1/64 ....,..,. 1 27

Mathematics
SkyMalh(C) I 12

SpacoDlvlslon S 12

BlngoSpoeuMathlCT) S 23

NumtwrCrunch(CT) S 23

Number Chaser t 17

NumberGuiper I 17

Music
Fun with Music I 27

VIC Music Composor(CT) S A2

HESSynthesouna(CT) S 49

Programming Techniques
Intro lo Basic PrCU I I 22

lntmtoBasicProg.il S 22

Programmer'sAirJCat r .---- % 22

TunleGraphlcsHess(CT) I 29

GoriBCkS The Microchip I 23

KidsonKeys«4. I 23

Social Studies/Science
VlslbleSolar System ! 23

ReagonomlcslCT) - J 27

TankArcado

NukeWar

Automated Simulations
Rsscufl*tRlgBl<C) 1 20

RlcochellC) 1 13

MonalerMuajCT) I 27

Sword 0lF«'0o*f t 27

Broderbund
Martian Haider I 15

MullisoundSynlhesteer ( 15

SkyBla*r(CT) 1 27

SeaFox'fCT) S 27
A.E (CT) S 27

Creative Software
Black Hols(CRT) t X

Ast rob 11 ii (CRT) s 3a

Apple Panic (CRT] I 36

Serpsnllns(CRT) S 30
Choplltte/(CRT) 1 36

Terraguard(CRT) I 36

Household Finance 1 20

HES Software
HESMon(CT) S 29

HESWrltor(CT) I 29

SyntfiesoundMuslcSynlhesrzer(CT) .1 19

TurtleQraphlcslCT) % 29

UICFonh(CT) S «

Commodore Software
Avenger. - * 23

Super Alien S S3

Jupiter Lander 3 23

DrawPoker S 23

Midnight Drive S 23

Radar Rat Race J 23

RalOonFortKnoi J 23

Sargon II Chess S 29

Cosmic Cruncher I 23

God t 29

Omega Racs I 29

SeaWoK I 23

Adventureland - S 29

PiraleCove S 29

Mission Impossible S 29

ThsCount J 29

VoodooCaslle I 29

The Sky Is Falling S 23

MoleAtlack ! 23

Bingo Spaed Malh S 23

HomeBarjysliter t 23

Visible SolarSyslem S 33

Personal finance £ 29

Quick Brown Fo« -S 56

SIrlus Software
Blade of Bi»ckpoole |D)

Type»ttack(CRr)

Replon(D) ....

CiilinlMiss(D).

SnakaSyta(D)

Banails

Squish 'em (CRT) ....

Fin>IOiDil|CRTl

Spinnaker
Snooper Troops •■.;■■

Facomaker (O)

Synapse Software

Fi Apocaivpsa [D)l 23.(CU 23

DrBibs ' ID)J .'■'■.■: 23
Sunrl.or (D)» 23.(C|J-23

Phwuh'tCurie (Dli 23.(C|1 23

Hey OiOOie OldOle

In Search of the Mosl Amazing Thing

FraclionFavar(CRT)

AlphjDel Zoo (CRT)

Delia Drawing (CHT)

1-800-634-6766
Call Toll Free — Order Line Only — Ask for Operator CO64

Information & Order Inquiries

(702)369-5523

We Accept VISA & MasterCard

1095 E. Twain, Las Vc

(702) 796-0;

]as, Nevada

)6

Sierra On-Llne
Apple ClOer Spider (CT) ,t 27

Sammy Lig hi loot (CT) I 27

Froouer ! 27

SIrlus

TypoAIIBCk S 27

SnakeByls 1 27

Thorn EMI
finer Rescue (CT) I 27

SubmarlneCommander % 27

Tronix
GalacllcBlllzlC) I 17

Swarm(C) S 20

Sldevilnder(C) I 20

Gold Fever(CT) J 27

Doadly Skies (CT) J 27

United Mleraware
SpldersolMars(CT) I 34

MeteorRun(CT) S 34

Amok (C)J 15 ICT)J 23

AllenBlltl (Q* 17 (CT)J 27

Super Hangman IC) .5 H

TheAllen(C) S 17

KoamicKamikue(C) ,,... S 17

SubChasalC) ) 15

Renalasance S 20

Cloud Burel(CT) S 27

SaiollltaB&MeteorltaBfCT) J 34

Outivorld(CT) t 34

Wordcrelt * 85

cnuLfinsr. information and terms-

For FasI Detneiy send casTiiei c^pcj1'!,

money oidsrs or direct bank wire transfers.

Personal and company checks ellorr 3

weeks to clear Charges tot C.O.D. orders

are S3.00 minimum or f % tor orders over

$300 School purchase orders welcomed

Prices reflect a cash discount only and are

sutyoct to change without nollce. Please

enclose your pfione number with any

orders. SHIPPlNa — Software: 12.50

.■,"■.:■,■ SHIPPING — Hirdwar*: (Please

call) SHIPPtHO — Foreign Orders: APO &

FPO orders: S10 nvnimum and 15% ot all

orders over S10O Nevada residents add 5

3J4'/t sales Ian All goods are new end In

clude taclory warranty. Due to our low

prices, all sates ara final. All returns must

be accompanied oy a return authortratton

number. Call 702-369-5S23 lo obtain one

0»/oie returning goods lor replacement.

Happy Holiday 
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Avalon Hilt alma Complny 
8-1 NucIaarBombt'/C} ..••••..•.. .. 1 12 
MIcJw.ycam~lgOIC) ........ ..... . 1 12 
NotIhAlltntk:ConvoyRakl ... (C) . . 1 12 
Nuk_"IC) . . .. $ 12 
PI.netMI".,.(C) .. . . . .. S 12 
Comp!.llerStockl&Bondl(Cl ... . ... S t5 
Ano:rromtcl.ConQyut (C) . ,S t. 
Compute,FOOI,,-IISrr"IIgY(C) ,$ t2 
Tlt.ng.td(C) . ............. .. . . 116 

Automlted Simulitions 
Crunch. Crun'ltJot • . CIIOmP . • . . . . . S 20 
TempleotApShIl. . .. $ 27 
Jumpman .. S 27 

8rodertlund 
Ctvl(J', MldnlghlMlglc .... ... 123 
Choplltte,(CT) .......... ... .. I J4 
Sefpentln,(CT) .. , . ....... 121 
Se.Fo_(CT) . ................ ... . 1 27 
B.nkSlreet W'II", ................ $ .5 

CrelUve Softwlre 
Homeln""'tOl'\< . •....•....•• . , " 

'" Crlll. Mount.ln .. .. 

Oltlmost 
Sw.""bIH;kl"'(DI •.•.. 
AzI&C(D) 

.. 123 
,S 27 

p.totWiard ....... . S J4 

Humin Engineered Sollware 
(HES) 

6502 P'olenlonal Ctv. Sy. tl m(t:! •.. . S 23 
R.llro8.II(CRT) .. .. .. 127 
H._ (CRT) .. • . .. .. • . . .. . . . S 27 
Tut1I.G,.P!'Ik:.II(CAT) .•••.. , ,S 45 
HIswl1t,,6ot(CRT) .. . S 35 
Tu"leTIIIOf .. , .... . S27 
P.'nIS",,,,, . .. S 20 

ZOl1<I,II.11I ,. 
De.dlln'ID) . 
SI"Croll (O) . 
Wlln ... . 
"..".U.II. 

Inlacom 
.. ......... . .. Ea.S 27 

. . .. S J4 
. ....•..... $ 27 

........... ,I ~ 

. ................ S ~ 

1525 1'rinIu . .. 
1530 Datasetre • 
1541 Disk Drive 
1600 "'odem •. 
1701 Commodore "'onilor 

.$229 

.$ 64 

.$249 

.$ 89 

.$289 

.$ 8 

. $ 16 
VIC 1311 Joystick . .... . 
VIC 1312 Game Paddles .. 

VIC 1,,031( Memo<"!' E. o.nde, ...••.. SJ.O 
VICIII08I( Mt moryEop.ncle, ••. SU 
VIC11111r;KMtmoryhp."""" $89 
VIC lOll RSm r",m,o. llnl.".ce ... ,..3 
VICI21IS"pe,Eop. nder, .. S ~9 

VTloaARte' .. IIon P.ck .. ... , I (5 

VTI07"'Homecalc~lar""'PKk ..... S ( 5 
VICI600Vlcmod.m ..... . .1 B9 
Viol Pfogramme", R.I.""". Guld, .. S 1( 
CommodOfePtogramme,·,RII . GuIde S 18 

* * Stocking Stuffers * * 
Koala Touch Tablet (Apple. IBM. Commodore, Alarl) ....... $85 
Wlco " BOSS" Joystick . . . . . . . . . . . . . . . . .. .... .. . $15 
Elephsnt Olsk SIS . . . . . . . . . . . . . ...... . .. . ... $18 
Flip & File Olsketts Box . . . . . . . . . . . . . . . . . . . . . . . $21 

fducational 
Books 

KlduncUh.VIC . .1 18 
Pfogflmn'l.~ . Rele,""c.Gul""'VIC .. $ J( 
P'og,.mm.fIR"e"nc,Gulde-61 ... S 18 

Reldlng & Language Arts 
SUpefHengm.n(C) . . ........... s I~ 
SIn'lDr'IIH.II (C) . . .... $ 13 
ConClnlflllon (C) ............. 1 13 
Home BtOy. ln ... ......... , ........ 1 23 
WOttISe.rch ...... . .... 1 15 
F"*".I<,, .. ..644 23 VIC-I 27 
KI,..,...comj)o6.l ....... .. . . ........ 1 20 
Snoo~'TIOOl>I II64 ............ .. ,S 27 

Mlthematlcs 
$ kyMlIh(C) ... . $ 12 
Sp.ceDlvl"on .. , .. $ 12 
BlngoSpee<lMlIh(CT) .. .... . ...... 123 
NUn'l~C'unch(CT) , ........ S 23 

Numblt,Chuer. 
N"mbe'Gulpet . 

Music 

. . S 17 
. .. . S 17 

F~o""thMuslc ........... . . $ 27 
VIC Muale Compose'(CT) ....... ... . S .2 
HES SyMhtt ouncllCT) . .. .1 (9 

Progrlmmlng Technlque8 
InitOloSaslc Prog.1 .............. 1 22 
InitOloBtslcProg. II ... ...... S 22 
Prog,I1\"!mt<'tAi/lc. rr. . . .... . 1 22 
TurrJeG,. phlc!IIHes. (CT) . . ..... S 29 
Gorrtcll&Tht Mlcrochlp ,123 
Kld.Of\Key3l6ot . . .. ...... $ 23 

Social Studies/Science 
VlllbleSOlarSYl llm ............ •. . S 23 
ReagonomlctlCT) ... ............ . 1 27 

Commodore Software 
... ...-g.... . . .... s 23 Ad'ventuleland . S 29 
Su"",Allln ................. $ 23 Pltl le Cove . . ........ ..•.•...... . S 29 
Juplle,Uo""" .... .. .. .. ... ....• S 23 MlsslQnlmPOS.lble ...... S 29 
DtlwPol.e , .. .. ....... . .. S 23 TheCounl ...... $ 29 
MIClnlghIOt"'" .. S 23 VoodooC.sUe ••..... . ...• 1 29 
R. d"R.' R.c • .... .... .. .......• S 23 ThaSkyleh lllng . . ... $ 23 
R,ldonFQrtKno . . "" ,I 23 MoleAtl lck. . .... . S 23 
S .. gon IIC"... . ,$ 211 BlnOOSPOed Ml lh . . , $ 23 

Vie 20 
$99 

Avalon Hili 
TankA,cld • .... ................. 1 12 
Nu k. W., . . ..... 1 12 

Automated Simulations 
RncuutRlg. '(C) .. .. ..... 1 20 
Rlcochel(C) . ... . .S 15 
Mon.,,, Maz.ICT) .. .1 27 
SWOfdoIFlIgceJ. ... I 'l7 

Broderbund 
MlttllnR. ,de, .. .... S 15 
MullilOUr>dSynthesll8' . .. .. ....... $ 15 
SlIyS I&ZtI'(Cll .. .. ... . . .. .1 27 
Se. Foo(CT) . . .......... .. . 1 27 
A.e,(Cl} . .. 1 27 

Creltlve Soltware 
BlockHoleICRT) .... .. I 3G 
AllrobIlU(CRT} .... ....... . .. 1 lit 
AppII P.n ICICRT) ... I lit 
Strpenl lne(CRT) . S 38 
CII09IIItIl (CRT) ....... .. ........ I III 
Teft.gulld(CflT) .... .......... .. .. s III 
HounholdFln.nce . . ,S 20 

HES Software 
HESMon(CT} .. .1 29 
HESWrller(CT) .. . ..... 1 29 
Synlhe.oundM~ .lc$ynlhnll ... (CT) .1 49 
TurrItGflphlc'ICT) ............... 1 N 
VICFotIh (CT) .. ...... .. . ......... 1 4S 

Slerrl On·Llne 
Apt)ItCiOIfSplOe'(CT) . . S 21 
Sammy UghUOOI(CT) ... ..1 27 
F'ogget .•.•........ .... .. ...... $ 27 

Type An.ck . 
Snell,BYle 

Sirius 

Thorn EMI 
Rive,ReIlCUI (CT) .... 
Subm.'(ntComm.llder . 

Tronlx 

, 1 27 
. $ 27 

. ..... s 27 
. .... 1 27 

G.,ocIlCS IIU(C) ... .. ......... .... S 17 
Swarm (C) ....... ... .... .. .. ,I 20 
Sld .... I",,"(C) . .1 20 
Go(dF.vtr (CT) .. ........ . ........ $ 27 
De.dlySkln(CT) .. . . . . . . .. ....... $ 'l7 

United Mlcroware eoemlcC,unehtr " I 23 HomegeoyaIUer ......... •....... S 23 
Gorl . . .. ... ...... .. S 29 VlllbltSollfSysllm . .. S 23 S"ldlflol M .. ,(en .... ....... .... 1 3.4 
e>m.g.Racl . ", I 29 Pe'..,naIFlnancl ................ . 1 29 MeI_RunleT) ..... ........... . . S 3-' 

SIerra On·Llne s .. wo:r ...... ....... . ... ..... S 23 Oulcke.ownFo. . .. . ", •. 156 Amole . . .. . .. (C)$ 15 (eT} I 23 
F'ogQe'(D)... .... ........ .1 ~ AlienBlllz .. , . (C)S 11 (CTII27 

~:'::~'!h' .:: ~ 1 BOO 6~4 67166 ~r!i,:';&m~~.(~ :... . .::::::~; 
TII""lIOld (CflT) •... . ....... . S 27 . •• KotmlcKlmlkazt(C) •••• ", I 17 
S'mmyl~hIFDOI(CflT} . ..... , ... 1 ~ SubCheH (C! ... ,. S 15 

51"" Sollw.,. Call Toll Free - Order Line Only - Ask for Operator C064 "'oel .. enc........ . ....... 1 20 
" CloudBurs l(CT} . .. . . . ... 1 27 

Br.o.ol Br.CkPOO'*ID) ..... . .... 1 27 Infonnatlon & Order Inqulrtes S'I.IIII" &Ml1eo'llet(CT) ..... 1 J4 

~::'I:;;~~~~.~ : ... ... .... .... ::! ~; (702) 369·5523 ~':!~~~~:~. " "':::: ! :; 
C,ll lceI MuIID) . .. 1 21 We Accept & MasterCard OROERINO INFORMA TION AND JUMS: 
Sn.o~IS)1IID) ....... . . .. 1 23 for f ttl Dfl/wlry "nd cult .. , ch"d,. 
SI""ill . .... , . .. 1 21 montly ordl n or dlNeI t..n~ wi,. ".n,I.". 
Squlsh·.m(CRT) ............... .. 1 23 "-"on" , 11(1 com~ny CItI'Ck, , ,10.., 3' 
FIn.oIOr!)i1 (CRT) ..... .1 23 ... MII . to c, .. ,. Ch"gu 101 C,O.D. olfhlS 

Splnnlker 
Snoope, T'OCIIII I IID) ., .... 1 JO 
F.clm'. " IDI . . ... .. ...... ... . 1 23 
Klndlfcomp(OI .... s 20 
H.y Dlddlt 01""" . . .... , .. $ 20 
InS .. ,ch or Ihe 1.1011 ",mazing Thl"ll . $ 27 
Ft.cIIonF ... ,tcRT) .... . S 20 
AIPhlbltIZooICRT) .. .. 120 
DeIl.O" . .. lngtcRT) ............ , .. $ 20 

Synap.a Soltwlre 
FI. ",ponly!>?, ......... (0) $ 23. (C) S 23 
Dttlta .. . ......... (Di S 23.(C) 1 23 
SU"'iYor . lDil 23. (C) S. 23 
PII .. cth·,Curs • ..... ... IOU lJ.(C) S 23 

1095 E. Twain, Las Vegas, Nevada 
(702) 796-0296 

'"~ noo mlllimum or J % 10' ord',. _ 
J3OO. ScItOOf purch .. 1 Old.,. .... lcomO<l. 

Price. "liter. C.," dl, COUnt OIIIy.M '" 
luo/tCr ro ch.ngl ... Irhour noricl. Pl . ... 
InclO.1 you' phOll. numDe, ... Irlt .ny 
order" SHII'PlNO _ Soltwers, 12,50 
minimum. SNIPPINO _ Hetdw.,,: /PI .. ,. 
celli SHIPPINO - F_/fIn Ordl n: APO '" 
FPO ord"" SrD minimum end IS% 01 I II 
orden ow, SIOO. N .... d. ".id.nli .rld 5 
:l'4% "In ru. All f1OOr/' ,,. " .... ,,,rI 'n· 
clW. I. c/Dly ... ""nl)'. OUt 10 OUI 10 ... 
p,lce •. • 11 " III 1,. lIn.'. All ,.'um, mull 
01 .ccom~n*i by. fIlum .urhot/,tlion 
IIlImDe,. C.II roz.3t».5513 /0 oiIllln 0 ... 
0,10" It/umlng good, 10' "pl.cem.lII. 



MACHINE LANGUAGE FOR BEGINNERS

RICHARD MANSFIELD, SENIOR EDITOR

Addressing

You'll BOOH notice that most of your ML pro

gramming involves sending bytes around in the

computer's memory. It's quite similar to PEEKing

and POKEing, but you've got more options on

how you address these bytes before you send them

somewhere. Addressing bytes is like addressing a

letter—you want it to get to its destination so you

must write the destination on the letter. There are

even ways to send the byte c/o another address,

but we'll gel to that in a minute. First, we need to

review ourall-Ml.g.ime in terms of some addressing

options we can use when writing an ML program.

A Cumbersome List

So far, our ML game can be divided into three

sections {like subroutines). Let's use the 64 ver

sion, Program 2, as our example this month; it's

essentially the same as the VIC version. The first

section (from address 49152 through 49169) puts

the number 8 into all the addresses of Color RAM

memory. We usually have a choice of which Ml.

addressing mode we want to use. We could have

used the simplest mode, absolute addressing,

and just listed every address we wanted to POKF

the 8 into. It would have looked like this:

STA 55296

STA 55297

STA 55298

STA5529'}.indsooii

but that's pretty inefficient. We would have had

to list a thousand addresses. Instead, we chose to

do our POKEing within a loop. The Y register is

quite useful for addressing things because it can

be used as an offset. That is, you can address some

thing so that the actual address you give is added

150 COMPUTERS Gaialtci Ji.nuaiy 1984

to whatever Y equals at the time. This is a special

form of absolute addressing called absolute indexed

(you can use the X register this way too).

How does it work? First we set Y to equal

zero (at 49152). Then we load the A register with

our color value, 8. Then we have four STAs lined

up, using the absolute indexed addressing mode.

The first lime Ihe computer comes across this list,

il will put 8 into 55296, 55552, 55808, and 56064. l!

will add Y to these addresses, but Y equals 0 this

first pass through the loop. Then, we 1NY (raise it

by one). The three registers (A,X, and Y) can only

count up lo 255; after that, they reset themselves

to(). So, when Y=l after the INY, the BNE in

struction will "fail" and we'll branch back to 49156

for the second pass through the loop. We can't

get past BNF, until Y resets itself to zero—BNE

means Branch Not Equal (to 0). And Y isn't yet

reset to 0.

But, notice what happens the second time

through the loop. Since Y now equals 1, we'll be

putting ourS into 55297, 55553, and so on. This

storage of 8's continues until ali the locations be

tween 55296 and 56319 have been filled.

The Most Common ML Bug

The second section of our game (lines 49171

liirough 4'MS4) is quite similar and m.ikes use of

the same addressing mode. But here we're drawing

a horizontal line across the lop and bottom of ihe

screen. So, since the screen is only 41) bytes wide,

we'll have to test Y (line 49182) to see if it's equal

to 40. If not, we BNE back and continue the loop.

There are several "B" instructions; all of them

begin with the letter B and branch somewhere (if
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Addressing 

You ' ll soon noti ce Ihnt most of you r ML pro­
grnlll lll ing invol ves sending by tes around in the 
computer's mcmory. It's quite silllilnr to PEEKi ng 
and rOKEing. but you ' ve got more optio ns on 
how you address these bytes before yo u send them 
somewhere. Address ing bytes is like add ressing a 
Idter- yo ll wilnl illo gel to it s dcst inntion so yo u 
must w ri te the dcs lintl tio n on the leiter. There nrc 
even Wily:; \0 send the by te c/o ,mother address, 
bu t wc' ll gcl to that in i1 minute. Firs t. we need to 
review our nll-ML g,lIlle in terms of some nddrcssing 
options we ca n usc w hen writi ng an ML program. 

A Cumbersome List 
So far , our ML gn illc cnn be d ivided into three 
sections (l ike subroutines). Let' s usc the 64 vc r­
s ion , Program 2, il S o ur cXilrnp le this month; it 's 
essen tially the snmc ilS the VIC ve rsion. The fi rs t 
sect ion (from addrcss 49152 throug h 49 169) puts 
the number S into nil the addresses of Colo r RAM 
memory. We uSlIilll y hil ve n choice o f which ML 
addressing mode we wa nt to usc. \<Ve could ha ve 
used the simples t mode, ilbsolute addressing, 
and jus t lis ted every il ddress we wanted to PO KE 
the 8 in to. It would have looked like this: 

STA 55296 
STA 55297 
STA 55298 
Sl'A 55299 and SII on 

bu t that' s p retty inefficien t. We would ha ve had 
to lis t a thousa nd nddresses . Ins tead , we chose to 
do o ur POKEing wit hi n a loop. The Y regi s te r is 
q u ite usefu l for addressing things because it Cil n 

be used as'1I1 vff~d. That is , you can address so me­
thing so th il t the ilc tua l address you give is added 
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10 iII/wh'ili,/, Y l'fJ lIlI/~ 111 /l,e limt'. Th is is a speci;'ll 
form of .. bsillute addressing c .. lIed a/I:;oo/II I I' ;I/{!nw( 
(YOli can li se till' X reg is ter th is way too). 

Ho w dUL'S it work? Firs t we set Y to equal 
zero (at 49 152). Then we load the A register with 
our color value, 8. Then we ha ve four STAs lined 
up, using the ;'Ibsol u te indexed add ressing mode. 
The rirs tlimc the co mputer comes ;across Ihis list, 
it w ill put 8 inlo 55296, 55552, 55808, ,lIld 56064. It 
will add Y to these addresses, but Y equa ls 0 th is 
fi rs t P<lSS throug h the loop. The n, we INY (ra ise il 
by one). The three regis ters (A , X, and Y) can only 
COtl nt up to 255; ;'I ftcr that , they reset themselves 
to O. So , whcn Y= t aft er the INY, the BNE in­
s truction w il l " fai l" ilnd we' ll bwnch ba rk t049 156 
for thc seco nd p;'lSS throug h tht.! IOllp . We GIn't 

ge t pil s t13N E until Y rese ts itst.!lf to ze ro-BNE 
means Br;anch No t Equa l (to 0) . And Y isn't yet 
reset to O. 

But , no ti ce what happens the second time 
thro ugh the loop. Since Y now equ;als I, we' ll be 
putting our 8 into 55297,55553, il nd so o n. This 
s torage of 8's continues until il ll the lOCu tions be­
tween 55296 il ild 56319 ha ve been filled . 

The Most Common ML Bug 
The second sectio n of our ga me (lines 49\ 7"1 
th ro ugh 49 184) is q uit e sim il ar and makes usc of 
the St. me addressing mode. Bu t here we're drawing 
a horizonta l li ne across the top ;and bottom of the 
screen. So, s ince the screen is only 40 bytes wide, 
we' ll have to tes t Y (line 491 82) to sec if iI 's equal 
to 40. If nol , we UNE back and continue the loop. 
There nre seve r;aJ " 8" ins tructio ns; a ll of them 
begi n wit h the lette r 8 and bra nch somewhere (if 
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conditions pass their lest). BEQ means Branch if

EQual to 0. We'll get to the others in the future.

BRQ and BNE, though, are by far the most com

monly used ones.

The other instructions here are also the most

frequently used ML commands. STA (STore the

A register), LDA (LuaD the A register), STY, LDY,

CPY (Compare Y), INY (raise Y register by 1; liter

ally INcrement Y), DEY (reduce Y by 1, literally

Decrement Y), and their companion instructions

(DEX, INX, LDX, STX, CPX) all operate according

to the same rules (and set up Hags tor the "U"

instructions to test and then decide whether or

not to branch).

One other thing to notice here: The computer

will always assume that you are loading from nil

address unless you specify otherwise. If you write

LDA 15, the computer copies whatever is in ad

dress 15 into the A register. (Whatever was at

address 15 remains there; only a copy of it is placed

into the A register.) So, if you want to actually

put the number 15 itself into the A register, you

must put a number sign in front of it: LDA #15.

As you can see, we do this Frequently in our pro

gram. [Jut beware—the single most common

source of ML bugs is forgetting to put in that #

when you mean a number as such, or putting it

in when you mean to get a copy of a number from

some memory location in the computer.

Sending Something C/O
Now on to the nvw portion of our ML game (lines

491S6 to the end). Here we are going to draw ver

tical lines down the sides of the screen, completing

the frame for our game. To do this, we'll need to

POKE the first address of screen RAM memory,

then POKE the 39th (the top of the right-hand

margin), then the 40th (the second space down

on the left margin), (hen the79th, and soon down.

The easiest way to do this in ML is to send a char

acter to the right side of the frame, add 1 to Y (INY)

INCOME TAX BY SOFTAX

DO YOUR 19B3 INCOME TAX RETURN ON THE

COMMODORE 64
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and send the character again, this time to the left

side of the screen. Then we must add 40 to our

address (22 on tho VIC) to get over to the right

side again.

As before, we'll set up a loop, but we first

have to prepare two bytes in zero page (the first

250 memory cells of the computer). These two

bytes will hold our addresses in a special way.

We'll change the contents of these bytes as we go

along, adding 40 (or 22). You can visualize these

special bytes in zero page as a Ping-Pong paddle

and, by shifting its angle, you can send the balls

low or high or anywhere in between.

Working In The Real World

Our 6502 chip can send things to 65536 memory

cells, but how can we store a number that large

when each cell will only hold numbers up to 255?

It's simple enough: We gang two bytes together

to hold large numbers. Take a number like 1024,

the start of the 64's screen memory RAM. Divide

it by 256 and you get 4. So put that in one of the

two bytes holding our number (call it the mast

significant byte, or MSH). Then put the remainder

Or the division (It in this case) into the other byte,

the least significant byte, or LSB. Line them up in

memory as LSI3/MS13 (it's backwards to us, but the

computer likes them put in this way). There you

have it. Notice that the Assembler program per

forms this whole task for you automatically when

you type in a large address (as in line 49156).

How does this work in the real world? We do

need to set up just such a double-byte address for

our routine which draws vertical lines. We're

going to use tho two bytes at 71-72 (space that's

not being used by the computer during an ML pro

gram run). Notice that we must use zero page for

setting up our special c/o addressing method. We

start off (lino 4'MH6) by putting 39 into the LSB,

address 71. Then we put a 4 into 72, the MSB. Since

the real address (the target) is 256 x LSB + MSB,

we'll gel 1063 as tho target when we land on these

two bytes. 1063 is tho first space on the right-hand

side of our vertical screen line. We can start there

because the first lino is already filled in anyway

with our horizontal lino, built earlier in the

program.

At this point we can formally introduce one

of tho most significant and useful of the ML ad

dressing modes—Indirect Y. (It's usually called

indirect indexed, Who can remember that? Lot's

call it Indirect Y.) It takes a minute to got it straight,

but it's a minute well spent. You'll find many

uses for this handy method of sending bytes any

where in the computer. When you address some

thing this way, it "bounces off" the number you

prepare in zero page, it's indirect, it's like sending

a letter c/o someone. In effect, it gets readdrossed

once the computer lands down in zoro page.

conditions pass their les t) . BEQ me<l ns Branch if 
EQua l to O. We' ll get to the others in the future . 
BEQ and BNE, though, are by far the most com­
monly used ones. 

The ot her instructi ons here arc a lso the mos t 
freq uen tly used ML comm <lnds . STA (STore the 
A regi ster), LOA (LoaD the A register), STY, LDY, 
CPY (Com Pare Y), INY (raise Y register by I; lit e.r­
ally INcrement V), DEY (reduce Y by "I, lit eral ly 
DEcrement Y) , and their compa nion instructions 
(DEX, lNX, LOX, STX, CPX) nil opernte <l ccording 
to the same rules (and set up flngs fo r the "13" 
instructions to tes t and then decide whether or 
not to branch). 

One other thing to noti ce here: The computer 
will a lways assume that you are loadi ng frolll all 
address un less you specify otherwise. If you w rite 
LOA 15, the computer copies wh<l tcve r is in nd­
dress ·15 into the A register. (Whntcvc r was il t 
nddress 15 re lllnins the re; only a copy of it is plnced 
into the A register. ) So, if you wnnt to nctually 
put the lll l1 11 IJeI" 15 itself into the A register, yo u 
must pu t a numbe r sign in front of it: LOA # 15. 
As yo u Ciln see, we do thi s freque ntl y in our pro­
gmm. But beware- the single most common 
source of ML bugs is forgetting to put in that # 
whe n you mean a number ns such, or putting it 
in when you mea n to get n copy of a number from 
some memory location in the compute r. 

Sending Something CIO 
Now on to the new portion of our ML gam(' (lines 
49186 to the end). Here we arc going to dmw ver­
tica l lines down the sides of the screen, completing 
the fram e for our game. To do thi s, we' ll need to 
POKE the firs t address of scree n RAM memory, 
then POKE the 39th (the top of the right-hnnd 
margin), then the 40th (the second spncc down 
on the left margin ), the n the 79th , i1lld so on down. 
The easiest way to do thi s in ML is to send <1 ch<l r­
ncter to the right side of the f rnme, add 1 to Y (INY) 
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and send the chrll"acter ngnin, this time to the left 
side of the screen. The n we Illust add 40 to our 
address (22 on the VIC) to get over to the right 
side again . 

As before, we' ll set up a loop, but we firs t 
have to prepi1re two bytes in zero pi1 ge (the firs t 
250 me mory cell s of the compute r). These t\.-\'o 
by tes wi ll hold our addresses in a speCia l way. 
We' ll change the contents of these bytes as we go 
along, adding 40 (or 22). You can visualize these 
speCial bytes in zero page ns a Ping-Pong paddle 
nnd, by shifting its il ngle, you ca n se nd the ba ll s 
low or high or il nywhere in between. 

Working In The Real World 
Our 6502 chi p can se nd things to 65536 memory 
cd ls, but how ca n we store a number that la rge 
when ench cdl will only hold numbers up to 255? 
It's simple enough: We ga ng two bytes toge ther 
to hold large numbers. Ta ke a number li ke 1024, 
the s ta rt of the 64 's screen memory RAM . Divide 
it by 256 and you ge t 4. So put thnt in one of the 
two bytes holding our number (ca ll it the mo;; / 
foig ll ifimll t ['ytc, or MSB). Then put the rema inde r 
of the di vision (0 in thi s case) into the other byte, 
the /ms l sigll ifinlll i llylt', or LSB. Line them up in 
memory as LSB/MSB (i t's backwa rds to us, but the 
computer likes the m put in th is way). There you 
have it. Notice thi1 t the Assembler program per­
fo rms this whole ta sk fo r you autol1lntically when 
yo u type in a Inrge address (as in line 49156). 

How docs thi s work in the rei1 1 wo rld? We do 
need to set up just such n double-byte nddress for 
our routine which draws ve rtical lines. We' re 
going to use the two bytes at 71- 72 (s pace that' s 
no t being used by the computer duti ng an ML pro­
gram run). Notice that we must u ~c ze ro page for 
setting up our special do address ing method . We 
s tart off (Iinc 49186) by putting 39 into the LSB, 
"ddress 71. Then we put a 4 into 72, the MSB. Since 
the real address (the targe t) is 256 X LSB+ MSB, 
we' ll gel 1063 ns the target when we land on these 
t\'/o bytes. 1063 is the firs t space 011 the right-hand 
side of our vertic" l sc recn line. We call start the re 
because the fi rs t li ne is a lready filled in anyway 
with our hori zon ta l line, bui lt cnrli er in the 
prt)gram. 

Allhis point we C,ll1 fo rmillly introd uce one 
of the most significant and usefu l of the ML ad­
dreSSing modes- ll/direcl Y. (It' s usua ll y called 
ilJ{/in'ci il/ric.'xed. Who cnn remember tlwt? Let' s 
1.:,,11 it Indirect Y.) It takes il minute to get it straight, 
but it' s n mi nute well spent. Yo u' ll find l11i1ny 
uses fo r thi s hillldy met hod of send ing bytes any­
whe re in the compu ter. When you address some­
thing this \vny , it "bounces off" the number you 
prepare in zero page, it' s indi rect, it 's like sending 
a lette r clo someone. I n effect, it gets readd ressed 
once the compute r la nds dow n in zero page . 
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Ruil Rijrmri

Cohl Fever.

Spider City

Side Winder $22

COMPUTER COVERS

We Carry a Large Selection of Commodore Software,call for FREE catalog

with order, -or send S1 (refundable with order] UPS shipping 3% for hardware

and S3 for software. N.J. resident add 6% sales tax. „„,. „,„,, r^m^.r [». ibv .mo.

rs Gozelfe JonuQry)98'l 153

TELSTAR 64. 
SOphisticaled Terminal CommunicallOns Carlmlge for the 64. 

-PFO' 100 000 CP 01 02 SEll 12:30:00 
(TELSTAA's Slalus LIne) 

Don'l senle for less than the besti 

• Upload/Download lol!rom drSK or lape. 
• Automatic File Translation. 
• Communicates in Industry Standard ASCII. 
• Real·Time Clock plus Alarm Clock. 

10:14:36 

• Line editing capabi lity alioV/scorreeting and resending long command lines. 
• 9 Quick Read funcHans. 
• Menu·driven. 
• 51mUar 10 our la ll1()us STep Terminal package. 
• WorkS WIth Commodore Modems and suppons aulo-dla 'ing. 

The bestleature IS the priCe - only 549.95 (Callndge and Manual) 

Machine Language Monitor Cartridge 
for the CBM 64 

More than 20 commands al low you 10 access the CBM 64 's Microprocessors 
Registers and Memory Conlents Commands Illclude assemble, di s~ssemble , 
l cgislC1S. memory, lranster, compalC. plus many more. 

Someday every CBM 64 owner will need a monitor such as this. 

Cartridge and Manual- 524,95 

$59.95 

MAIL ORDER , 
P O HOX 3354. CHERRY /IIU, N J 08034 

TOLL FREE (000) 992-3300 fOR ORDER 
Ol{lV 

EPSOH 
CAll 

IoIX·80 n CALL 
rl .8Il' fX·l00 .Call 
SMITH CORONA 

JumPINn 
r MIllie 01 lpS/I)I 

r .. 1 lpoc:,IYPIl 

0 ... """. 

1525 

We Carry a 
wi th o rder 

.' 1395 t) 
0 1 1634 tl 
.. , ~I 

STAR 

G"d R.nne, 
I •• ble"e, 
SI,"C IOll 

S.,pend«l 

53 for software. 

"" 

MAllON & N.J . CAll 

.... '229 IIiG 

tomMtJ ...... '99 1111 

..... '215 IGII 

"''"rel ......... '31 9 1111 

IlnOlOtle .. •... •. ' 64 
1m 
' Ill 

Mooe", ... .•. ..•• '59 Il il 
Modem •••• •••••• ' 88 

, 
C·ITOH 

,, ".,.,10_ ,,,, ".-,[,,,,,,, .. 
_s III 1 .. _ '"'tIIlC ' $_ £1,,,,,, .. 
11 ....... ' ... 0>1. 11""., .. 

"""'~ ' 

Elron;a"1 SSl ool101 
[I.on;anl SS ISD JIOI 

1809 _11_ :~~ 
SUrge Protector 

I'IICI-.rl~ 1 ' 72 l OlillU 137.1$ 
n ...... ~1UI 

1314 _ uum_ ' 31 
tlll/llU IH.I$ 

DATA 20 
180 VlDtO 

'28 
Htl "',ltl '3' C~OCIL" .. 
r.~t"l.1~el ' 26 to~e ~ 

Wordp'o S4 '77 GOld R"M"" ,-, ' 26 GQj d r .... .. , 
QUIC' B""", ro, '48 5",d., CII) 

$6.99 .. 
, .. ,r •• " " .. . . ',"" ,.,,~., 

",'" ,,, ,, ,,,",,,,,,, ~''''''''''.' 
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Program

49152

49154

49156

49159

49162

49165

49168

49169

49171

49173

49175

49178

49181

49182

49184

49186

49188

49190

49192

49194

49196

49198

49200

49202

49203

49205

49206

49208

49209

49211

49213

49215

49217

49219

49221

49224

LDY

LDA

STA

STA

STA

STA

INY

BNE

LDY

LDA

STA

STA

INY

CPY

8NE

LDA

STA

LDA

STA

LDX

LDY

LDA

STA

INY

STA

DEX

BEG

CLC

LDA

ADC

STA

LDA

ADC

STA

JMP

RTS

2: 64 Version

# 0

# 8

55296

55552

55808

56064

# 0

i 224

1024

1984

# 40

# 39

71

# 4

72

# 24

# 0

# 224

( 71 ),-i

( 71 ),}

71

# 40

71

72

# 0
72

y

, Y

,Y

,Y

,Y

49156

Y

Y

49175

r

r

49224

49196

After we load Y (our offset) with 0 again and

[Dad A with tin.1 framing character (224), we can

store the 224 into Hit1 address which the computer

finds by looking at the double-byte number we

put into addresses 71-72. When it sees STA

(71),Y—the computer knows what to do. It first

calculates the correct target formed by multiplying

whatever it finds in cell 72 x 25h and then adding
whatever's in cell 71. Then, it also adds the value

of the Y register.

So, we can manipulate the number in Y here

the same way that we used it with Absolute In

dexed above (line 49156), but have the added ad

vantage of being able to manipulate the double-

byte address at 71-72 as well. The first time

through this loop, the framing character will be

sent to 1063. Then we IKY and send another

framing character to 1064 (the second space down

the left side of the screen). Then we DF.X. X is

counting down from 24 because there are 24 spaces

down each side of the screen that we need to fill.

If the DEX causes X to equal 0, then the BIZQ takes

154 COMPUTE)'iCoicl'c Jcinuury 198*1

effect and sends us back to BASIC mode via the

RTS (ReTurn from Subroutine) at line 49224. If X

is not yet zero (and thus we want to continue the

looping), we will add 40 to the double-byte

number at 71-72.

The adding is done by first clearing the carry,

CLC, and then putting the number Irom 7! into

the A register, adding 40 (ADC means ADd with

Carry) and then storing the result back into cell

71. Likewise, we gel the number from 72, add if

to 0, and put it back. Why add to 0? Because there

might be a carry from the operation on the number

in 7!. If so, we need to reflect that in the overall

number by adding it to the MSB (in cell 72). After

we've added 40 to this special double-byte

number, we just jump (JMP) back to the line where

we start our loop that prints the framing characters

to the screen.

We've covered a good bit ot ground this

month. You should try out these routines with

your Assembler and run them after they've been

placed into memory: SYS 1228S (VIC) or SYS 49132

(64). Then, change some of the numbers and see

the effects. Try using a different character for the

frame. Pay particular attention to the way thai

Indirect Y addressing accomplishes its effects—

we'll be using it frequently from here on.

See program listings on page 201. Qf

COOL YOUR DISC DRIVE
with the "F2500" cooling (an for your

Commodore 1540/1541 disc drive

Prolect your valuable programs Irom

excessive heat buildup

A must for every disc drive owner

• Powerful (an cools critical components • Helps prevent disc &

drive problems due to excessive heat buildup "Quiet operation

• High volume air output • Low profile • Easy installation-no tools

required • 90-day free replacement warranty • only $54.95 U.S.

($69.95 Can). .B.C. r8s(doni3add7%EalosUi..

1540 and 1541 ariMegistered Iraaemaiks of Commodore Business Machines Inc.

To order your F2500 disc drive cooling fan please send your

cheque or money order for S54.95 plus S2 for shipping to:

Besco Products

203 - 80G0 Granville Ave., Richmond, B.C. Canada V6Y 1P4

Telephone (604) 278-5115 DEALER INQUIRIES INVITED

Enter the World of ADVENTURE

Tib* Sorcmrmr'* of tbi Ammzont
| Enter the jungle to defeat the sorcerers.
Ibm Catmcomb* of tbr Pbmrmohti

Pharaohs have sealed you in a oyraaid.trv to escane.

Tbm Ewriw Mansion*

Explore the ■ansion and find the treasures,

Tbw Bratbprobr of tbm Srulizons*

Free the earth of the threat of the Deathprobe1

DlSOl tonopslr *< (sptiitl f$ off) <i4 only)

Met Coip.CJ-20 toll) Jatfjft Mnitiztr,(H oilf)

<i9.95 7 m.K S.iincl.tl.50 Post. M res. 61 tix)

Hvitic Bo-ftwf {hl3) A43-977A

P.O. Box 536 Likiiidi, Cillf. 92040

Program 2: 64 Version 

49152 LDY 
t " 49154 LDA I 8 

49156 STA 55296 , Y 
49159 STA 55552 ,Y 
49 162 STA 55838 , Y 
49165 STA 5Ml64 ,Y 
49168 INY 
49169 BNE 49156 
49171 LDY I " 49173 LDA • 224 
49175 STA 10 24 ,Y 
49178 STA 1984 , Y 
49181 INY 
49182 CPY I 4" 
49184 BNE 4 9175 
49186 LDA I 39 
49188 STA 71 
49190 LDA I 4 
4 9192 STA 72 
49194 LDX I 24 
49196 LDY , " 
49198 LOA # 224 
4920'" STA 71 ) , Y 
49202 INY 
49203 STA 71 ) , Y 
49205 DEX 
49206 BEQ 4 92 24 
49208 CLC 
49209 LDA 71 
49211 ADC I 40 
49213 STA 71 
49215 LDA 72 
49217 ADC I 0 
49219 STA 72 
492 21 JMP --- > 491 96 
49224 RTS 

effect ilnd sends us back to BASIC mode viil the 
rn5 (ReTurn from Subroutine) nt li ne 49224. If X 
is not ye t zero (and thus we Wil11110 cont inue the 
looping), we will add 40 to the double-byte 
number at 71- 72. 

The adding is do ne by firs t clcilring the cilrry. 
CLC, and then putt ing the number from 71 into 
the A regis ter, adding 40 (A DC menllS ADd with 
Carry) and then storing the result b<lck into ce ll 
71. Likewise, we get the number from 72, ildd it 
100, .md put it b<lck. Why add to O? BeC<lllSC then.' 
might be il carry fromlh c ope rat ion on the numb!..' r 
in 7 1. If so, we need to reflL'ct thil t in the over.ll l 
number by <1dding it to the J'vtSB (i n cel l 72). Afler 
we've added 40 to this special double-byle 
number, we just jump OMP) b<lck to the line whe re 
we stMI our loo p that prints the fr<lming cha ril ckrs 
10 the scrt:'en. 

We'vl:' covered il good bit o f g round thi s 
monl h. You should tryout these rou lines with 
yo ur Assembler ilnd run them nfier they've been 
placed into memory: SYS 12288 (VIC) or 5YS 49 152 
(64). Then, chilnge some of the numbers ilnd see 
Ihe effects. Try using il different chnracter for thl' 
ffilme . PilY p<lrticu lil r nttcntinn In the Wil )' Ihnt 
Indirect Y ilddressing nccompli shes it s effects­
we' ll bc using it freq uen tl y from here llll . 

See prograllllistillgs 011 page 201 .• 

COOL YOUR DISC DRIVE 
with the "F2500" cooling fan for your 

Commodore 1540/154 1 disc drive 

Protect your valuable programs from 
o)(cessive heat buildup 

A must for every disc drive owner 
• Powerful fan cools crilical components . Helps prevent disc & 
drive problems due to excessive heat buildup . Quiet opera1ion 

After we lund Y (ULI r uffset) with 0 ,w" in nnel • High volume air output - low profile · Easy installation-no \OOIS 
o required . 9O-day free replacement warranty . only 554.95 U.S. 

IO<ld A wi th the f r<l rni ng eh .. r<le!er (224), W~ G l n ($69.95 Can). .e.c. reslclenn add 1% aaIfII W. 

store the 224 into the nddrcss w hich the computeI' 15.a ard l541",eregisl8f""~atI<s o'CommodoteBusinessMacnInotslro; . 
finds by looking at the doub lc· by te number we To order your F2500 disc drive cooling fan please send your 

. dd 7 7' WI· STA cheque or money order for 554.95 plus 52 for shipping to: put mto a resses 1- _. 1en It sees Besco Products 
(71), Y-the compute r knows whnt to do. It fi rs t 203 - 8060 Granville Ave., Richmond, B.C. Canada V6Y 1P4 

cnlcu lntes the co rrect t<1 rgc t formed by multiplying I ~~T'~'~'P;h~O~"~'~16~O~4~12;7~8-~5~'~15~:;~D~E~A;LE~R;I;N;Q~U;IR;I;E;S~/N~V;I7;E~D~ 
whatever it find s in cell 72 x 256 i111d then <1Clding r 
\vhatever' s in cel l 7 1. Then, it <1 150 il dds the value Enter the Worl d of ADVENTURE 
of Ihe Y regis ter. 1fH1 Sore.,.. ,. so . . . ZOD S 

SO, we Ciln milnipul<1te the number in Y here Enter the jungle to dehat the sorcerers. 
the same Wily thilt we used it with Abso lut e In- 1". C.t.eo.bs of th. Ph.,.. ohl' 
dexed above (line 491 56), bUI have the <1dded ild- Pharaohs hive sealed you in a oyralid , try to escaoe. 
vil nt<1ge of being nble to 111.mipul<lle the double- TM £.,.1 . If. ns 1 onl 
by te <1ddress nt 71 - 72 ns well. The firs t time Explore the unsion and find the treasurr<>. 
through this loop, Ihe fmlll ing ch<1mcle r will be 1M n •• thproO. of t h. Srul i zons' 
scniio 1063. Then wc INY <1ncl send nnolher Free the earth of the threat of the Deathprobe ' 
framing ch ilrilctcr to 1064 (the second spilce down " SOl 'Illopol, 6~ (/ ,,,i. j U of f) (H 011 " 
the left side of the screen). Then we DEX. X is Jltt COI,. (1J-20 011 10 Badg,t RiD h izff .fH oDI" 
count"ingdown from 24 beciluse Ihercare24 spaces f 19.9~ 1 ''U.9~ D , {ind. ' I.~O Part. CII rrL 61 til) 
down cnch s ide of the screen \11<1t we need 10 fill. Myatt ~ SgftwAr. ~ 443-9776 
If Ihe DEX cn uses X to equill 0, the n the BEQ t'lkes P.O. Box ~b L..kHldl

l 
C.l1f. '2040 
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- vie - ao

16K MEMORY

EXPANSION

ONLY $49
95

■* 14 Day Money Back Guarantee

• Boosts VIC lo 21K RAM

• Top Quallly. Fully Tested

• 90 Day Warranty

F.PYX 16K ADVENTURF. GAMES

Tanpta (>l A|»h.n (Tl 27 50

Sw!i.<l of Fargoal (T| 21 NO

MICRODIGITAI. ARACADK GAMES
Snakman (Tl IBodni PacMon Slyfe) 10 7H

Gnddcr IT) (hit ihnw game! 10 IS
SVrnmtJ* 1TI (Thnllint) Arcade Acoon) 10 It

for IMMEDIATE SHIPMENT

on Credit Card Orders

Call: (303)245-9012

10 AM - 9 PM MST Every Day

ASSEMBLY TECHNOLOGY

2692 Hwy 50 Suite 210

Grand Junction, CO 81503
IVru>"A] (hecks allow J w.vek»

Shipping e, hnndfmu $2.50

-— — Colorado Residents addSnles Tan
COD add $2.00

HUNDREDS OF PROGRAMS AVAILABLE
FOR THE COMMODORE 64 & VIC 20

Commodore 64
Immm

All Prices up to

35% OFF RETAIL

HOME/BUSINESS

Piaclicalc (D) 41 50

Bank SI. Writer (D) 52.50

Smart 64 Terminal 31, 95

Quick Drown Fox (CT)

Paper Clip iD> 96 25
WordPro SpellRlghi (D) 72 95

CalcHasijIt Advanced (D) 135 00

MaslBrType(D) 29 95
Homo Accl (Continental) <D) 49 95

EDUCATIONAL

FacemHker(D/CT) 22 95

Kmdorcamp (D/CT) 19.95

Delta Drawing (CT) 26 95

The Moat Amazing Thing (D) 26.95

Early Games (D'CASSI 22 50

Eleclronic Party (VIC 20'CASS} 22 50

Square Pairs (VIC 20YCASS) 22.50

Turtle Trflx (VIC 20/CASS) 22 50

Hoy Diddle Diddle (D) 19 95

Alphabet Zoo (CT) 22.95

TypeAltack (D) 29.95

Write or call for FREE CATALOG

B00 A.M -6 00 PM PST

credil card number signature and exp

GAMES

Zork I, II, or III (D) 29.00

Deadline (D) 37.00

Starcross (D) 29.00
Jumpman (D/CASSi 29-95

Spritemaster (O'CASS) 26 95

Neutral Zone iD'CASSI 27 50
Temple ol Apshai (D'CASS) 29 95

HARDWARE AND ACCESSORIES

Cardco Printer Interface 62 95

Pnnlei Utility (Cardco) 15 95

Ttie Connection Parallel Int. 39.95

CarOcc-3 Slol Exp. Board 31.95

Cardco 5 Slol Exp. (C-64| 55 95

Data20Vrdeo Pah 80 (C-64) 143 95

Data 20 8K Display Mgr

(40'80 COl plus Word Proc ) 119 95

OK Display Mgr (40/80] 79 95

Zenith 12" Green Monilor 109 00

Brolher/Dynax DX-15

(Letter Quality) 485.00

C. (ton PrownterB510AP 375.00

Conlrol Dala Diskettes (10) 23.00

. TO ORDER: CALL 1-714-643-1056

Won -Sat or send check or

ralion dale Please include phone number

CENTURY MICRO PRODUCTS
RO. Box 2520, Mission Viejo, CA 92690

Visa/Mastercard add 3% Personal cnecks allow 2 weeks lo clear CA residenls add sales tax.

Shipping and handling add S3 00 (nardware extra) Prices suoiect (o change. J

80 COLUMNS!

25 LINES
A FULL PROFESSIONAL

DISPLAY FOR

Commodore 64
_. with ..

Screenmaker
Screenmaker is 3 video display generator

module lhat plugs into the expansionconnector

ol the Commodore 64

v7 WORD PROCESSING

v7 CALCULATIONS

v/ BASIC PROGRAMS
Screenmaker provides a B & W video signal

(hat connecis loyour videomonitor lo provide

a lull 80 characlerson each line. With Screen-

maker, Screen displays will appear the same

as the prmler output. Trial printouts Can Be

eliminated. Word processing is easier. Forms

and reports can be set up (aster. Screenmaker

featuiesa bnnkswilched memory. 40/80 video

Switch, and a'ull character sel including graphics

SCREENMAKER S159.95

Copy-WriterWord Processor... $ 79.95

SCREENMAKER/

Copy-Writer Package S1 99.95

TAXAID TAX AID

FOR

COMMODORE 64

and VIC 20
TM

use Tax Aid™ to prepare
YOUR INCOME TAX RETURN

Developed by an experienced accounting firm, TainiiJ is
accurate, easy to use, and copies wtttl i detailed manual

Yoiir tax data is rjcrnaneitly stod t dik T
cost is

accurate, easy to use, and co'iies with a detailed manual.

Yogr tax data is pernaneitly stored on tape or rjlsfc. Thr
cost is ta* deductible and yearly updates are available.

TaxAid 1
Tor

Unex panded Vic ?H

$19.95

TaxAid n
For

Vic 20 witli 16'1

$24.95

TaxAid UI
Tor

rommotlon* 61

$24.95
Prices above are for cassette; add SS.00 for dlst

NORTHLAND ACCOUNTING, INC.
606-A Second Ave.

^m Two Harbors, MN 55616

(218) 834-5012
VISA'

PO Ho> 10?
Lan9tioine Pa 190.1? TAXAID TAXAID TAX AID

215-757-0284
TAXA1C IS A TtiADE^

VIC 70 £ rOHMODORF

Rk. Of \O'!*-"LA'.D ACCOu'.T I'.r., I :c.

COMPUTE'S Gazelle lanua'y 1984 155

F ....... VIC - 20 

16K MEMORY 
EXPANSION 

* 14 DilY Money Bilek Guarantee 
* Boosls VIC to 21K RAM 
* Top Q uality. Fully Tested 
* 90 Day Wa rra nty 

EPYX 16K ADVENTURE GAMES 
T"",pIe "' A(><I>olm 2150 
Sw<:.rl of F .. !jUo>l (TI . 21.80 

MICRODIGITAl ARACAbE GAMES 
s....l<mon m (E>,~lIon' P<><Mon 5~1 10 1~ 
G<\ddft m (I . .. ' M" !Io>mol 10 7~ 
Slu.tnI:M (T) (1hrIanoJ ~ ~) 10 7~ 

for IMMEDIATE SHIPMENT 
on Credit Card Orders 

Call: (303) 245-9012 
10 AM • 9 PM MST Every Day 

ASSEMBLY TECHNOLOGY 
2692 Hwy 50 Suite 210 

Grand Junction, CO 81503 
P"""'" thodo.> d.:>w 3 ....w... 

SII"""ng & ~ U .SO 
IIle. C<ob;oclo R_to odd s..ws To. ~ I'll I coo add $2.00 ... 

80 COLUMNS! 
25 LINES 

A FULL PROFESSIONAL 
DI SPLAY FOR 

Commodore 64 
w ith 

Screenmaker'" 
Scleenmaker Is II vid eo d isp lay generato r 
module Ihal plugs in to Ihe expansion conneclor 
ot I he Commodore 64. 

v' WORD PROCESSING 
v' CALCULATIONS 
v' BASIC PROGRAMS 

Screenmaker prov,deS a B & W v,deo s.gnal 
tha t conneClS to your v,deo monitor to prov.de 
a tull 80 characte rs on each line. W,th SCleen· 
maker. SCleen dIsplays will appear the same 
as the pnnler ou tput Tlial printou ts Ciln be 
el iminal!!d, Word processing is easier. Forms 
lind reporiscan be set UP laster. 5creenmakm 
teatures a b. ... nk swilChed memory. 40/60 wrd eo 
sw'tch. and II l ulichanlCI!!r set ,nclud'''{lQrllphoc$. 

SCREENMAKER . .... . . , .. , .. 5159.95 

Copy-Writer Word Processor .. , 5 79.95 

SCREENMAKERI 
Copy-Writer Package . . .. S 199.95 

~ . ) P O Bo . ' 0 2 
LMICROTECH l a ngno 'ne r~ 1904 7 

215-7 5 7 -0 284 

Commodore 64 All Prices up to 
35% OFF RETAIL 

GAM ES HOMEf BUSINESS 
Practicalc (D) 41 .50 

52.50 
3\.95 

lork I, II. o r III (D) 29,00 
Bank S1. Writer )0 ) 
Sman 64 Terminal 

Deadline (D) 37.00 
Slarc ross (D) 29.00 

Oulck Brown Fo. (eT) 
Paper Clip (D ) 

42.95 
96.25 
72.95 

t3500 
29.95 

Jumpman (D/CASS) 29.95 
Spll tcmBsl e< (D/CASS) 2695 
Neulml Zone tD/CA SS) 21 50 

WordPro Sp.IIRlght (0 ) 
CalcResull AdvanCed (0 1 
MaslerType(D) 

Temple a t A osha, (D/CA~) 2995 
HARDWARE AND ACC ESSORIES 

Hom. Acc t (Conllnentll) (0 ) 4995 
Car (lCO Prin ter Intenace 
Pllnter Ut,l ity ,Cardca) 

EDUCATIONAL The Connec tion Parallel Int , 
Facem~k ltr (D/CT) 22.95 Cardco 3 SIOI E~p . Board 
Kmdercomp (DICTI 19.95 Cardco 5 5101 E~p . (e-64) 
[).ella Drawing (CTI 26.95 Data 20 Video Pak 80 (C-64) 
The Most Amaz,ng Th'ng (D ) 26.95 Data 20 8K Display Mgr 
Early Games (D/CASS) 2250 (40/80 col piuS Word Proc.) 
EleClronlc Pany I VIC 20/CASS) 22.50 0 K D'splay Mgr (40/801 
Square Pairs (VIC 20/ CASSI 22 . ~0 Zen,t11 12" Green Monitor 
Turtle Trax (VIC 201CASSI 22.50 BrOlher/Dyna~ DX·15 

62.95 
t 5,95 
89,95 
3t,95 
55.95 

143,95 

It995 
79.95 

"900 

Hey Didd le Diddle (D) 19.95 (Leller Quality) 485.00 
Alphabet Zoo (CT) 22.95 C, Itoh Prowliter 8510AP 37S.00 
Type An llck (D) 29.95 Conlrol Data Diskettes (101 23.00 

Write or call lor FREE CATALOG. TO ORDER: CALL 1-714-643-1056 
8:00 A,M -6_00 P.M. PST Mon.-sal. or send chec~ or 

credit card number. s'gnalure and expiratiOn date Please Include phone numbel 

CENTURY MICRO PRODUCTS 
R O. Box 2520, Mission Viejo, CA 92690 

Visa/ Mastercard add 30,;,. PerSOnal c hec~s al low 2 wee~s to cleal . CA resldenlS a(ld sallts la • . 
Snipping and handling add $3.00 (nard"';GIIl extra) , Pricas subject .0 change, 

FOR 
COMMODORE 64'· 

and VIC 20'· 

TAX AID'· TO 
INCOME TAX 

PREPARE 
RETURN 

Developed by ~n experienced acco unt ing firm, T d. ~id i~ 
ac curate . easy t o UH , and CO"'fS ... lt~ a det ailed manu-I. 
VOllr tax data i!. pe r "'anently st o r ed on tape o r d i s " ~ l h,. 
COH h tu dedu c ti b le an d y e arl y updu e s H e na ; l abl .. . 

TAX AID I ,,, 
Une xpa nde d Vi c ?O 

$19.95 
Prices above are for 

TAx AID n ,,, 
\' It 20 ~ ; th 16 K 

$ 24.95 
cassette ; add S~. OO 

TA X AID III ,,, 
' o"' ,,"odo . (' 6 4 

$ 24.95 
for di,~ veni o n . 

NORTHLAND ACCOUNTING, INC. 
606-A Se cond Ave. 

Two Ha rbo rs, MN 55616 

(21 8) 834 -5012 

COMPUTE!'s COlCI/e Jonuo. ,1 984 I SS 



64 BASIC Aid

Harold D. Vanderpool

This extremely useful utility program adds

four commands to BASIC and belongs in every
programmer's toolbox. The utility itself is writ

ten in machine language. To type it in, use the

MLX entry program found elsewhere in this

issue.

No version of BASIC has everything. No matter

what computer you look at, there are things that

could be added to customize it for your particular

needs. The VIC and 64 have an excellent version

of BASIC, Microsoft, which has been popular for

years on microcomputers. But if you do a bit of

programming, you might find that "64 BASIC

Aid" will be among the most valuable utility pro

grams in your library—it adds four extremely

useful commands to Ihe 64's BASIC.

It uses up very little of your RAM memory

(about 1000 bytes) and after you've typed in and

saved a copy, you can use 64 BASIC Aid anytime

you want those extra four commands. You LOAD

it and RUN it as you would any other program,

but it hides itself high up in memory and becomes

invisible. You can then program as always, but

you've got those four extra commands available

to you.

Since these commands are useful for writing

and debugging programs, they are available to

you only in direct mode. (You can't include them

in a program itself, but you'd never have reason

to use them that way.)

Four Programming Aids

NUMBER 100,10. With this command, you can

156 COMPUTEft Gazelle Jcinunry 19B4

renumber any program that's in your computer.

Just type the command and press RETURN. The

new version of the program will start with line

100 and go up from there in steps of ten. You can

use any numbers you want as the starting line

number and any number from 1 to 255 as the step

size. This can be useful in several ways. For ex

ample, you might have used up <ill the line num

bers somewhere in your program: you've got

lines 25, 26, 27, 28, 29, and so forth. No room for

new numbers to insert a line? Just use NUMBER

and they'll be spread apart instantly for you.

Within your program, there probably will be

GOSUBs or GOTOs or other references to existing

line numbers. 64 BASIC Aid takes care of that,

adjusting the references automatically. However,

if it finds a GOTO that's targeted to a line that

doesn't exist in the program, it will print the

number 65535 on the screen. This is helpful when

you debug your programs. Also, all adjusted lines

will-be printed on the screen.

DELETE 100-200. When you type this, all

the lines between 100 and 200 (inclusive) will dis

appear from your program. It works the same

way that the LIST command works, using the

same format. But be careful with this one. If you

just type DELETE without any line numbers after

it and then hit RETURN, it will delete the whole

program.

FIND/GOTO/,500-900. This would print a

list on screen of each line between 500 and 900

which contained a GOTO command. Again, you

can indicate how you want the line numbers han

dled in the same way, using the same options, as

with the ordinary LIST command. If you want a
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64 BASIC Aid 
Harold D. Vanderpool 

This extremely useful util ityJ'fogram adds 
four commands to BASIC an belongs in every 
prollrammcr's toolbox. The utili ty itself is wri t­
ten ill machine language. To type it in, use the 
MLX entry program found elsewhere in th is 
issue. 

No ve rs io n o f BASIC has everything. No matter 
what computer you look at, there are things tha t 
could be added to customize it fo r your particu lar 
needs. The VIC a nd 64 have an excellent version 
of BASIC, Microsoft, which has been popular for 
YCilrs o n microcomplJte rs. But if yo u do a bit o f 
progra mming, you might find that "64 BASIC 
Aid" wi ll be among the most va luable utility pro­
grams in your library-i t adds four extremely 
useful com mands to the 64's BASIC. 

It uses up very little of your RAM memory 
(about 1000 bytes) a nd after you 've typed in and 
saved a copy, you can use 64 BASIC Aid anytime 
you wa nt those ex lrn four commands. You LOAD 
it a nd RUN it as you would any o the r progra m, 
bu t it hides itself high up in memory and becomes 
invisible . You ca n then program as a lways, but 
you've got those four extra comma nds available 
to you. 

Since these commands arc useful for writing 
and debugging prog riHlls , they are nvailable to 
you only in direct mode. (You can ' t include them 
in a program it self, but you'd neve r have renson 
to use them that way.) 

Four Programming Aids 
NUMBER 100,10. With this comJllnnd, you can 
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renumber any program thnt's in your compute r. 
Jus t ty pe the commnnd and press RETU RN. The 
new versio n of the program will s tart with line 
100 and go up from there in s teps o f ten. You can 
use any numbers you want as the s tarting line 
number a nd a ny numbe r from 1 to 255 as the s te p 
s ize. This can be useful in several wnys. For ex· 
ample, you might have used up a ll the line nU1l1 · 
bers somewhere in yo ur progrnm: you've go t 
lines 25,26, 27,28,29, a nd so forth . No room for 
new numbers to insert a line? Jus t use NUM BER 
and they' ll be spread apart ins tan tly for you. 

Within your program, the re probably will be 
GOSUBs o r GOTOs or other references to ex is ting 
li ne numbe rs. 64 BASIC Aid takes cnre o f that , 
adjus ting the references automatica lly. However, 
if it find s a GOTO tha t's targeted to a line that 
doesn' t exist in the program, it will print the 
numbe r 65535 on the screen . This is helpful when 
you debug your progrnms. Also, a ll adj us ted lines 
will .be printed o n the screen. 

DELETE tOG-200. When YOll type thi s, nil 
the lines between 100 and 200 (i nclusive) will di s· 
appear from your program. It wo rks the same 
way that the LIST command works, using the 
same fo rmat. But be carefu l with thi s o ne. If yo u 
jus t ty pe DELETE witho ut any line numbers after 
it a nd then hit RETURN, it w ill delete the whole 
prog ram . 

FIND/GOTOI,S00-900. This wou ld prin t a 
lis t on screen of each line between 500 and 900 
w hich contained a GOTO command . Again, you 
can indicate how you want the line numbers han· 
d ied in the same way, using the same options, as 
w ith the o rdinary LIST command, If you wn nt a 



"To The Rescue

REPAIR - CUSTOMIZE - LEARN

"

from

ST^rRPOINT

SOFTWARE
AT LAST !! DIRECT INTERACTION with SECTORS

an absolute necessity for disk-based Commodore 64™* users

EXAMINE, MODIFY, and RESTORE by DIRECT SECTOR ACCESS

* simultaneous HEX and ASCII display of sectors * repair lost, damaged, or "destroyed" files

* dual cursor editing * complete operating instructions

+ modify in HEX, ASCII or DECIMAL * many useful data recovery and modification tips

* restore scratched/deleted files * source code fully commented by author

Dealer Inquiries

Inviled

br B'ucc Q Harnmond

WRITE OR PHONE

ST^RPOINT SOFTWARE
Star Route 10 Gazelle, CA 96034 (916) 435-2386

Ail An by Si even M. Hcltema

■Commodore 64 is a registered trademark of Commodore Business Machines

$39.95

on SV*" diskolio

VISA/AAA5TERCARD

accepted

C.0.0. add 12

GIVE YOUR CHILD
AHEAD!

U.h.M . .US S1TLlI'TES

METRIC FEVER

Ages 8-13

■■ m ■ •»-

SEARCHER OF THE
SOLAR SYSTEM

Agu 713

RACEWAY USA.

Sungem Co.
EDUCATIONAL GAMES MATH MANIA

Ages 6-10

Designed by

Experienced Educators

Programmed In

Machine Language

Each ol our educational programs targets a specific learning need, begins with

step-bystep interactive learning activities. anO ends with a foinlorcinn, game.

Our educational software advances tne gilted child and motivates me

underachieves.

METRIC FEVER-Mdkes it lun In lenrn

the metric conversions or linear, capacity

and woighi 01 mass measurements

SEARCHER OF THE SOLAH SYSTEM-

Teacnes meanings o( aslronomical lo'ms,

order of Iho inner and outei planeis and

SUHQEM
EdnoMonti Ciirai

Dem CG 8J 900 w Los Vail ecu os

San Maicos. Ca 9?069 (6191 7*4 1011

RACEWAY u . a -identifies CHCh siflie

Dy :JuLf)o & riiirii'. lu^.iir1, i ,i|ji1,iK if.i n>".

slate nicknames ami imporlani points ol III'

teroslr

! MATH MAHfA ['■■ .i ■■ 1 with different

levels of maalery lor addition, sut>Uachcn,

mulllpllcalion & (Jivisloa. many unique

games idrills)

All etfucaTionji u^ni»b Copynani

SUNGEM CORP COMMODORE 0* it a

BUSINESS MACHINES

• Fast ft Smooth Action,

Maximum Graphics ft Sound

START MY CHILD LEARNING TODAY!

Order by mail or phone. Each educational game

comes in either Diskette ($18.95) or Cassette ($15.95).

VISA and MASTERCARD welcome. Include $1.50 post

age 8 handling; CA Residents add 6% Sales Tan.

L Send me your free Color Brochure.

NAME

ADDRESS

CITY . STATE. ZIP_

, , To The Rescue , , 

REPAIR CUSTOMIZE - LEARN --" - ---from -- -

ST~:rRPOINT 
SOfTWARE 

AT LAST!! DIRECT INTERACTION with SECTORS 
an absolute neceuity for disk·based Commodore 64T" * users 
EXAMINE, MODIFY, ;md RESTORE by DIRECT SECTOR ACCESS 

* simultaneous HEX and ASCII display of seclors * repair 10SI, damaged , or "destroyed" files 
* dual cursor edi ting * complete operating inst ructions 
* modify in HEX, ASCII or DECIMAL * many useful dala recovery and modification lips 
* restore scratched/ deleTed fi les * source code fu lly commented by author 

.A. . .. WIiITEOIiPHONE .•• 

SN~RPOINT SOfTWARE 
De"ler Inquiries $39.95 

Inv ired on S'l~" d;I~Clrro 

P' OV" '" b. a.~," O. H.",,,,,,,,,, 
Ad "'" b. s,~.~~ M. H."."", 

Slar Route 10 Gazell e, CA 96034 (916) 435-2386 VISA/MASTERCARD 

" 

ora., 
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C.O.O .• dd S2 

START MY CHILD LEARNING TODAY! 
o Order by mall or phone. Each educallonal game 

comes in either Disket te ($18.9S) or Cassette ($ lS.95). 
VISA and MASTERCARD welcome. Include $1.50 posl· 
age & handling; CA Residents add 6°/. Sales Tax. 

D Send me your I,ee Color Brochure. 

NAME ~~====~======================:-ADDRESS 
CITY STATE __ zoe 



report on the whole program, just leave off the

comma and the line numbers. You can search for

anything: variables, strings, commands, numbers.

One note, however, about looking for things in

quotes. The computer won't know if you want

the zoord "to" or the BASIC command TO unless

you use quotation marks instead of the slashes

when you're looking for words as literal words.

So, to find the word "to" you'd type:

FIND'TOr',500-900

CHANGED PRINTC«'PRINT#4(f",300-400.

Similar to FIND, CHANGE will both locate and

replace all occurrences of something within your

program. All the rules for FIND apply the same

way to CHANGE. The example here could be

very useful if you have a printer. As written, your

program is designed to PRINT everything to the

screen. But you can make everything go to the

printer instead by adding a line at the start of the

program, OPEN 4,4 which alerts the computer

that a channel has been opened to the printer.

Then this CHANGE will make all printing go to

channel 4 (Commodore printers are always Device

#4, by convention) instead of the screen.

Another use for CHANGE would become

apparent if you'd written a large program and

used an illegal variable name like Tl (reserved for

the clock) or TO (a command name). Instead of

hunting through the program, trying to find each

illegal variable, just SAVE the program, LOAD

and RUN 64 BASIC Aid, LOAD the program back

in, and type: CHANGE/TI/TR/ and it's fixed in a

flash. Like FIND, the whole program is changed

if you leave off the line number information.

KILL turns off M BASIC Aid. If you want the

computer to be returned to its original state, just

type KILL and everything will be as if you'd just

turned it on.

Here's the information you need to type in 64

BASIC Aid with the special MLX machine lan

guage entry program found elsewhere in this

issue:

Start address = 39852

End address = 40961

To activate 64 BASIC Aid once it's loaded,

enter SYS 39852.

If you don't want to type this program, send

$3, a blank cassette or 1541/4040 disk, and a self-

addressed, stamped mailer to:

Harold D. Vamierpooi

3705 Elton Xcuin Pike

Enon, OH 45323

See program listing an page 203. <B)
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report on the whole program, just leave o ff the 
comma and the line numbers. You can search fo r 
any thing: variables, strings, commands, numbers. 
O ne note, howeve r, about looking fo r things in 
q uotes. The computer won't know if you wan t 
the word " to" o r the BASIC comma/ld TO un less 
you usc quotation Il1nrks instcnd of the sIn shes 
when you' re looking for words as lit crn l words. 
So, to find the word " to" you'd type: 

FINO''TO'',500-900 

CHANGE@ PR INT@ PR INT# 4 @,30()-400. 
Similnr to FIND, C HA NGE will both locate nnd 
replace all occurrences of something within your 
program. All the rul es fo r FIND apply the same 
way 10 CHANGE. The example he re could be 
very usefu l if you have a printer. As written, your 
program is desig ned to PRINT eve ry thing to the 
sc reen. But YOli ca n make every thing go to the 
printer ins tead by adding a line at the s tart o f the 
prog ram, OPEN 4,4 w hich alerts the compute r 
that a channel has been opened to the prin te r. 
The n this C HANGE will make a ll printing go to 
channel 4 (Commodore printers are a lways Device 
#4, by convention) ins tead o f the screen . . 

Ano ther use for C HA NGE would become 
appa rent if you 'd written a Inrge progmlll and 
used an illegn l varitlble name like TI (rese rved for 

the clock) or TO (a command name). Ins tead of 
hunting through the program, tryi ng to find each 
illega l va riable, jus t SA VE the p rogram, LOAD 
and RU N 64 BASIC Aid, LOAD the program back 
in, a nd type: C HA NGErn r rRl ilnd irs fixed in a 
fla sh . Like FIND, the whole program is changed 
if you leave off the line number info rmation. 

KILL turns off 64 BASIC Aid . If you want the 
co mputer to be relurned to its original state, just 
type KILL and everyth ing will be as if you'd just 
turned it on. 

He re's the info rma tion you need to type in 64 
BASIC Aid with the specia l M LX tntlchine lan­
guage e ntry program found elsewhere in thi s 
issue: 

SIMI Jdd ress = 39852 
End ,lddress = 40961 

To activate 64 BASIC Aid once it's loaded , 
enter SYS 39852. 

If YOll don' t want to type thi s program, send 
$3, a bl<mk cassette or 154"114040 di sk, and a sclf­
addressed, s tamped mailer to: 

Hflmid D. Vallderpool 
3705 ["01/ Xellin Pike 
£11011, ON 45323 

See I)rogrnllliistillg 01/ pnge 203 . • 
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J NEW x.
LOW SPEED OSCILLOSCOPE

FOR CBM64

TRIGGER H Y-AXIS = .50 VOLTS X-AXIS lOmS

START STORAGE AT I SCAN 4 CHANNELS

GRAPH 18-14-15

Turns you; Commodore 64 inlo a digital stor

age oscilloscope.

- Up to 15 channels.

■ 100 US sampling.

• Plugs into your CBM64.

■ Displays voltage waveforms with 8-bit re

solution .

Specify disk or casselle

Model MW31Z $295

Micro World Electron™, Inc.

3333 Wadsworth Blvd., #C 105

Lakewood, CO 80227

(303) 9B7-9532 or 987-2671 /"

COMPUTER DISCOUNT
TOLL FREE 1-800-621-6131 FOR ORDERS

4251 W. Sahara Ave., Suite E Las Vegas, Nevada 89126

MONDAY THROUGH SATURDAY • 9 AM TO 6 PM

Comm 64 $229

1541 Disk Drive 249

1525 Printer ., 229

1702 Color Mont 259

Hes Mon 29

Paper Clip w/p 115

Calc Result 140

Sysres-Utility 90

Renaissance 30

Vic-20 90

Datasette 64

1600 Modem 85

Word Processor 95

1311 Joystick 8

1312 Paddles 16

12103k Expander 34

SPECIAL

Comm 64

1541 Disk Drive

152EE Printer

1600 Phone Modem

..S785

AIAH

HARDWARE
C. Itoh Prowriter $379

Nee. 8O23A 429

Banana Printer 209

Hayes 1200 Modem 489

COMM. 64 DISK
Temple Of Apshai $33

Upper Reaches Apshai 18

JumpMan 33

Zorkl 33

Zorktl 33

Zorklll 33

Frogger 30

Jawbreaker 24

Ft. Apocalyse 30

Pharoh's Curse 30

Starter Pack D/C . $ 22

Word Machine _ -\j

Pet Emulator 17

Gen Ledger 69

Mail List Mgr 43

Hes 6502 '33

New Educational Programs

Purchases can be made by check, money order, COO.

Carte Blanche and Diners Club. 1 -702-367-221 5

Bug-Swatter:
Modifications And Corrections

• Two changes are necessary in the 64 version

of "Oil Tycoon" (October). Add the following

lines to pick a difficulty level or to press E to end

the game:

230 PRINT"[DOWN} DIFFICULTY LEVEL? 123456

78E(END) (GRNl":T=l :retn 76
POKE56194+T,0:T1=T:T=T+(PEEK(JS)AND4)

/4-{PEEK(JS)AND8)/8:IF T>9 THEN T=l

:rem 157

IF T<1 THENT=9 :rem 229

IF T=9 THEN SYS2048 :rem 240

bug escaped our testing because we found it safer

to fool the guards rather than provoke them (hint).

Nevertheless, if you want to hit the guards, insert

a GOSUlicommand inline 125:

125 IFV=14 THEN GOSUS 3900 :rem 154

235

237

263

When converting the VIC version to the 64,

we also neglected to include the feature which

allows you to replace the oil rig by pressing the

fire button. Add these lines:

435 Q=R-1:IF Q=0 THEN 360 srem 41
437 J=Z:FORA=0TO21:A%(A)=0:NEXT:B=Q*40+W+

X:A=PEEK(B):IF A<>7 THEN 480 :rem 255

• The text-adventure game "Martian Pris

oner" (November) does not respond properly

when you attempt to hit a Martian guard. This

• Many of you who typed in the VIC version

of "Aardvark Attack" (October) encountered a

syntax error in line 55. The reason is that the

programmer used a keyword abbreviation when

he wrote the line, and it works fine when typed

in with the abbreviation. That's why our testing

detected no errors. Unfortunately, listings do not

show abbreviations. Here is the line:

55 M=(TANDFNM(J))/4 J.... :rem 77

The computer interprets T AND I;NM(J) as

TAN (tangent) without a value. There are four

ways to fix it: (1) inserts space between T and

AND; (2) abbreviate AND with A-SHIFT-N; (3)

put the T in parentheses; (4) reverse the order—

FNM(J)ANDT.

• The M version of "Munchmalli"

(November) does not accept answers beginning

with 9. To fix this, remove OKAN$>"9" from line

200.

• In November's "Machine Language For

Beginners" column, the VIC version of "The Assem
bler" program requires an 8K memory expander. <$
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TR'~E'RM,*x.s:>o.<~i,x"l . I~ 
START STORAGE AT 1 SCAN 4 CHANNELS 

GRAPH '·8-14·15 

Turns your Commodore 64 into II d igital s tor­
age ose,lk>seope. 
• Up 1015 channels. 

• 100 US sampling. 

• Plugs Into your CBM64 . 

• Displays voltage wavelorms with 8·M Ie-
soluhon. 

Specify dIsk Of casselle 

Modd MW312 .••..•.••. .. $295 

Micro World EJectronix, l a c. 
3333 Wadsworth Blvd., He 1 05 
Lakewood, CO 80227 
(303) 987·9532 or 987·2671 

COMPUTER DISCOUNT 
TOLL FREE 1-800-621-6131 FOR ORDERS 

4251 W . Sahara Ave" Suite E l as Ve g as, Nevada 89126 
MONDAY THROUGH SATURDAY . 9 AM TO 6 PM 

Comm 64 . . . .. ... $229 HARDWARE 
1-54 1 Disk Drive .... ...... 249 C. Itoh Prowriter. ..... $379 
1525 Prin ter ....... ..... 229 Nee. B023A .... . . ...... 429 
1702 Color Mont. 259 Banana Printer ..... .... .... 209 
Hes Man . . . .... , . .. . . 29 Hayes 1200 Modem ..... .. 489 
Paper Clip w/p . . . . .. 115 
Calc Result.. ...... .. ..... 140 
Sysres-Ulilily .. . ........... 90 
Renaissance ...... .. . .. ... 30 
Vic·20...... . .. .... . . . 90 
Oataselle ........ .... ...... 64 
1600 Modem .. ......... ... 85 
Word Processor ........ . .. 95 
13 t 1 Joystick... . . ..... . B 
13t2 Paddles ....... . ... 16 
1210 3k Expander .. . ... 34 

COMM_ 64 DISK 
Temple 01 Apshai. ........ . $33 
Upper Reaches Apshai ..... . 18 
Jump Man .... . ... ........ ... 33 
lark 1. ........ .. ............. 33 
lark 11 ... ...•••••• •.. •... .•. . 33 
lark 111 ............. . ..•. 33 
Frogger .. .. 30 
Jawbreaker .. . .... .......... 24 
FI. Apocalyse. .. . . . 30 
Pharoh's Curse ........ ... .. . 30 

SPECIAL 
Comm 64. . . . .. .... 5785 
1541 Disk Drive 
, 52EE Pri nter 
1600 Phone Modem 

Starter Pack D/C. . . . . S 22 
Word Machine. .... . . . . 17 
Pet Emu lator.. . .. 17 
Gen Ledger. . . . .... ... . .. 69 
Mai l L ist Mgr .......... .... .. . 43 
Hes 6502 .......... ..23 

New Educational Programs 
PUrc hases can be made by ch eck, money o rd er, C. O.D. 

Carte Blanche and Dine rs Club. 1·702·367·2215 

Bug-Swatter: 
Modifications And Corrections 

bug escilpcd our tes ting becil use we found it silfer 
10 fool the g Uilrds mlher than provoke Ihem (h int). 
Neve rtheless, if yo u wnnlto hit the guards, insert 
a GOSUB command in line 125: 

125 IFV=14 THEN GOSUB 3900 : rem 154 

• Two changes are necessary in the 64 version 
of "Oil Tycoon" (October). Add the fo llowing 
lines 10 pick a difficulty level or to press E to e nd 
the game: 
230 PRINT " (DOWN} DIFFICULTY LEVEL? 123456 

78E(ENO) {GRN)" :T=1 :rem 76 
235 POKE56 194+T,":Tls T : T=T+(PEEK(JS)AN04) 

/4-(PEEK(JS)ANOB)/8:IF T>9 THEN Tml 
:rem 157 

237 IF T<1 THENT=9 :rem 229 
263 IF T=9 THEN SYS2048 :rem 240 

When converting the VIC version to the 64, 
we also neglected to include the feature which 
<l IIO\\'s you to re place the o il rig by pressing the 
fire bulton. Add these lines: 
435 Q=R-l:IF Q~0 THEN 360 :rem 41 
437 J=Z:FORA=0T021 : A%(A)=0:NEXT:B=Q*40+W+ 

X:A=PEEK(B):IF A<>7 THEN 480 : rem 255 

• The text-adventure game "Mart ian Pris­
oner" (November) does not respond prope rly 
when you attempt to hit n Martian gua rd . This 

• Many of you who typed in the VIC vers ion 
of" Aardvilrk Attnck" (October) encountered a 
syntax error in line 55. The reason is Ihntthe 
prog rnmmer used a keyword nbb revintio n when 
he wrote the line, il nd it works fine when typed 
in with the abbreviation . That's wh y our testing 
detected no errors. Unfortunately, listings do not 
show abbreviations . Here is the line: 

S5 M=(TANDFNM( J))/4 J .• . • :rem 77 

The computer interp rets T AND FNMU) as 
TAN «(nngent) without a value. There arc four 
wilys to fix it: (1) insert a space between T and 
AND; (2) abbrev iate AND with A-SI-I IFT-N; (3) 
put the T in parentheses; (4) reverse the order­
FNMOJA NDT, 

• The 64 vers ion of "MUllchmalh" 
(November) docs nol accept answers beginning 
with 9. To fix thi s, remove O RA N$>"9" from line 
200, 

• In November's "Mtlchine Langunge For 
Beginners" column, the VIC version of "The Assem­
bler" progrnm requires an 8K memory expilllder. • 
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LIST Freezer
Doug Ferguson

This very short routine will prove indispen
sable to BASIC programmers—it allows you

to pause or freeze a LISTing of the program on

the screen. The routine is a machine language
program presented in the form of a BASIC

loader, so you need to know nothing about

machine language to use it. What's more, it
works equally well on the Commodore 64 or

VIC-20.

The VIC-20 and Commodore64cry out fora pause-

feature during a LIST. When you're writing or

debugging a program, especially if you lack a

printer, you can waste a lot of time typing LIST

again and again just to get a look at your BASIC

code.

"LIST Freezer" is an elegant solution to the

problem. It patches directly into the LIST routine

in ROM (Read Only Memory) without interfering

with anything else. Once it's activated, there is

never any need to turn it off. It also eliminates the

screen ripple effect of some other LIST pause

routines, including one I published in COMPUTE!

Magazine in 1982.

The LIST Freezer
The program below activates the pause feature

for either the VIC or 64. Type it in exactly, SAVE
it, RUN it, LOAD something in BASIC, and give

it a try. (Because it destroys the BASIC loader part

of itself in line 80, be sure to SAVE it before typing

RUN for the first time.)

To use LIST Freezer, LIST any BASIC program

and hold down the SHIFT key. The listing will

pause. To freeze it entirely while freeing your

hands, press SHIFT LOCK. You can restart the

160 COMPUTEIS Garettc Januory 198-1

listing at any time by releasing SHIFT or SHIFT

LOCK.

Technical Details

For the curious, here's how it works. Line 20 sets

the low-byte/high-byte address of a machine lan

guage "patch" at the top of RAM (Random Access

Memory). The patch consumes 23 bytes of mem

ory on either the VIC or 64.

Line 30 redefines the computer's memory

size to protect the patch. It also moves the LIST

vector ai memory addresses 774-775 (hexadecimal

$0306-$()307) to reroute the indirect jump to ROM

(address $A717 in the 64 or SC717 in the VIC).

The remaining lines create the patch routine

at the top of RAM. Line 50 adjusts the patch to

work on either the VIC or 64.

Notice that the program assumes the normal

LIST vector at power-up; line 20 thus prevents

you from accidentally trying lo activate the routine

more than once while the power is on.

Also note that the routine clears out the

keyboard buffer when activated. Actually this

was necessary only for the VIC, but it causes no

harm on the 64 and was left in to make the routine

universal.

LIST Freezer

20 L=232:H=PEEK(56)-1:Q=PEEK{775):IF Q<16

7 THEN 80 :ren 236

30 POKE 55,L:POKE 51,L:POKE 56,H:POKE 52,

H:POKE 774,L:POKE 775,H :rem 74

40 FOR X=L+H*256 TO X+21:READ D:POKE X,D:

NEXT :rem 51

50 POKE X,Q :rem 105

60 DATA 72,152,72,32,159,255,169,1,44,141

,2,208,246 :rem 209

70 DATA 169,0,133,198,104,168,104,76,26

:rem 136

80 NEW .rem 82(8)

LIST Freezer 
Doug Ferguson 

This very short routine will prove indispen~ 
sable to BASIC programmers-it allows you 
to pause or freeze a LiSTing of the program on 
the screen. The routine is a machine language 

r. rogram presented in the form of a BASIC 
oader, so you need to know nothing about 

machine language to use it. What's more, it 
works equally well on the Commodore 64 or 
VIC-20. 

The VIC-20 ,, !lei Commodore 64 cry o ut fo r a pa use 
fea ture during a LIST. Whe n yo u're writing or 
cI~bugging a program, especia ll y if yo u Jack a 
printer, yo u can wil s te n lot of time typing LIST 
aga in a nd again just to get a look at your BASIC 
code. 

"LIST Freeze r" is a n elega nt so lution to the 
pro blem . It pil tches d irectly into the LIST ro utine 
in ROM (Read O nly Memory) withou t interfering 
w ith a nyt hing else. O nce it's acti vated , there is 
neve r any need to turn it off. [t also eliminates the 
screen ripp le effect o f some othe r LIST pa use 
rout ines, includ ing a ile J publi shed in COMPUTE! 
Magazine in -1982. 

The LIST Freezer 
The program below tlctivates the pause fea ture 
fo r either the VIC o r 64. Type it in exactly, SAVE 
it, RUN it, LOAD somet hing in BASIC, and give 
it a I-ry . (Becnuse it des troys the BASIC lander pn rt 
of itself in line 80, be sure to SAVE it before typing 
RUN for the firs t time.) . 

To use LIST Freeze r, LIST a ny BASIC progmm 
and hold down the 51-11FT key. The lis ting will 
pause. To freeze it e ntire ly while freeing your 
hnnds, press SHIFf LOCK. Yo u cnn restm t the 
160 COMPUTEr. Gaz"" ,, Jcu",ory 19S~ 

listing at any time by releasing SHIFT or SHIFT 
LOCK. 

Technical Details 
For the curious, here's how it wo rks. Line 20 se ts 
the low-by te/hig h-by te address o f a mnch ine la n­
g uage "patch" a l the top of RAM (Ra ndom Access 
Me mo ry). The pa tch consumes 23 by tes of mem­
DIy on either the VIC or 64. 

Line 30 redefines the computer's memo ry 
s ize to protect the pa tch. It nl:;o moves the LIST 
veclor a t memo ry nddresses 774-775 (hexadecimnl 
$0306--$0307) to re route the ind irect jump to ROM 
(address $A7 17 in the 64 or $C717 in the VI C). 

The remaining lines crea te the patch routine 
at the top of RAM . Line 50 adjusts the patch to 
work o n either the VIC o r 64. 

No tice that the progra m assumes the normal 
LIST vector a t powe r-up; line 20 thus preve nt s 
you fro m aCCide ntally try ing lo achva le the routine 
more than once while the power is 0 11 . 

Also note that the routine clea rs o ut the 
keyboard buffer when activa ted. Actually lhi s 
was necessary o nly fo r the VI C, but it causes no 
harm on the 64 a nd was left in 10 ma ke Ihe roul ine 
uni ve rsa l. 

LIST Freezer 

20 L=232 : H=PEEK(5 6 ) - 1 : 0=PEEK ( 775 ):I F 0< 16 
7 THEN 80 : r em 236 

30 POKE 55 , L : POKE 51 , L: POKE 56 , H: POKE 52 , 
H:POKE 774, L : POKE 775 ,1-1 : rem 74 

40 FOR X=L+H *256 TO X+21:READ D: POKE X, D: 
NEXT : rem 5 1 

50 POKE X, Q : rem 105 
6 0 DATA 72,1 52 ,7 2 ,32, 159 ,255, 169 ,1,44, 141 

, 2 , 208 ,246 : rem 20 9 
70 DATA 169 , 0 , 133 ,1 98 ,1 04 , 168 ,1 04 ,76 , 26 

: r em 136 
80 NEW : rem 82 CI 



"$u<ph-A-Deal!
Others Claim The Lowest Prices

We'll Prove It. By Beating Anyone's Price!*
COMMODORE M SOFTWARE

LJuPrin Hut for You'

COMMODORF. 64 SOFTWARE Cont'd:

DRAGONRlDEfiSOFPERN

lH&Ci MO

Jumrjmjr, D&C - MO

Temple olA|»!ui I D&O MO
Upper Roy he-ApO»> lU&U 520

Curst of RullWC) 520

Slair.i-e&FireOn.'Ul&O . MO

JumpmanJunior (CT] MO

Lunar Outpour (D&CT) 140

Galeway In Aniii.ti (DftCTI .. MO

Pustop (1JSCT) MO

Crush,CruTjitiV,Clu>rii]ifC&l)) 110

Fun W,Ih Ail (CTI Mil

Kun W.Th Musi <C1') .. ..MO

S*alKss:ue|[)&Cr> , MO

Silicon Warnor |[»CT) . MO

.. . WO

CONGO BONGO (CTI

Buck Roger! (CT)
Sut TrrMCT)

MULTiPLAN ID) $100

CotolCTI MS

Mais Master (CT| $&,

turtle Tulor (CTJ MO
TutrkTninm ICTi mi)

Palntbtmh (C7) jot
Hann Managti ID| js<l

Ttoafl Monty Mitugti |D| .. $70
HrwiunM (CT) M0
(indrunrtt'r tCTI . . ... MO

64 Forth ICTI ... $60

lurlleGraphicilHCT) . .. Itt)
Ommcak (Dl $50

Attack MutanT CinwUCTl . . . S30

I'.NCIIANrFRII)l

Planet FjIHD) . . .

Infidel (Dl

BLUE MAX (U4CI
Prolctlor (D&CI

Sentinel (D&C)

Mur.jol (DSC)

Oipibs inaC) $:!5
Foil A|HX-.lly|>w|[)A(:i

Phimhli Cum (DftO .

PraKCIn II (Daci

SuTvium (D&Ci

SharmnDID&C)

CHOPLIFTER (CT)

SttltnlCT)

5nwni™(CT)
David Midnighi Msjk; ill)

Itink Si Wnifi(D) ,.

Lode Hunn.fi (D)

5par4' Crunrn-1D) ..

545

.MO

MO

, J3S

. J70
J3S

. $35

$35

ORDERING&TEHMS S

$25

$25

525

$13

$13

$29

S29

$25

$25

$25

$19

$27

527

iii

$25

$25

S25

' $40 $25

579

529

525

S26

526

$17

U1

M.'.

J.W

537

S19

$50 $33

$22

SJ9

126

126

S2:l

$<5
$23

$23

$23

DELTA MUSIC ICTI M0

Alptialvi Zixi ICTI $3S

Cwmtf Lil.-ICIl .. $35

Wi.it)M™i>4lCTl . ..M0

FaccmaktriCTl Hi

FuclLOnr^er ICTI $35

KA on K*i. (CTI £»

KmdercomplCT) 130

Simv Machltw iCT) M0

UpForGreb((CT) M0

Sift

ja:i

S23

(26

52,1

S2J

52J

519

$2i>

And Incredible Savings On:

DATASOI I /AXXONliMCl JullSU

WData 8> Wont MmijieilC)

ConEinenidl Morrv At 1 ihuriNinl

Lighlnmi] M.^u-rlvrf [TJ) .-,--

Subtogic PinbdIIICI

f (DSC)

SR9

5J9

527

52 0

S23

S35

.S55

Dalimiht Kid. & I li,. 1,1 jlnink) . $11

CommcxkiM64R«f GukHboolil .. $17
Accos Bcxhud [D&CJ . . $23
U>!flU>!<l'>j>>yanllWl'i . $19

DaJMiwii Swaihbufkter (D) .. 525

ttuamost Ajiet IDI $25

Sierra OnLine Tllrcihhok! (CTI «7

MicroPro Hellcat AcelDl 519

MicroPros* Sniiln* Ate ID) $19

MbtoPtqW Floyd •>< Juiiflfe ID)
SirluiW.ly..ul([}J

Sirnis Cirnrls in Spare (t»

Sums R.mi!il» ID) ..

siriu>BlMlaBbckpndl(bl

Tinvwinkt D.11,1 MdiMiw, (D&CI .. .

Timmiirki Mum-yMarugerlD&Cl ..

Timciorks Proi!r.inmwi K"(DSCI . .

Timenvprks Piogrmrmn Ku II iD&O ..

Trmenmrki Sur Baltk (D&C)

im9Ki[3(D&CI

$lt

$27

. $23

. $27

. $27

$27

$22

$17

$17

$17

SI7

517

$17

ImaworfctRobbtn Lnl InmblDacI ... 517
ffirncwotks S|rfl«mniHD»Cl 517

"$u<Fh-A-Deal!
$oftware."

WHS HiiMlKd "102

Trraps. AZ 8S?H1

CALL TOLL FREE:
1-800-431-8697

Fov liiliiininlmn C.I II16021 %« 91 £B

Wfr ■*'!! ni.nl urdi'T nnty!

IX'itk'i ln<]uirn'^ Inviird

COMMODORE VIC 20
SOFTWARE

ATTACK MUTANT

CAMELICT)

Prcdamr [CTI

CocolllMDI .
Usi ZornICTI ..
Necronvncvi (CTI ..
PhaWis Ctitw ICTi ,

Kindercorpp (CTh
Fatcmal.« (CTl

5 mrv Machine (CTl .. .

... S30

.... $.10

" " SJI)
... sio

.. . 130

.. HO

. S40

. S10

519

$11

$11

519

519

526

526

52b

COMMOUOHF. VIC 20 SOFTWARE

ConCd.
U.I h'rn. 13"! I "I VOP]

BUCK ROGERS ICTI $40 $25
Cnnqti &tf\fj tCli -

Sur Tr*k (CTI

Lode Ronim ICTI

AE (CTI

$40
MasriTtyw ICT)

lil'i'A

TLMPLE O APSKAI

(Cftlll MO

Su.<>.dcrfF.,r3jj|iC) . ..530

CANNOMJALJ BUTZ(CT)...

Lun.ii LffCpffl ICT)

CronAwlCT) $30
ThmhhoW (CTI

Rock Bottom Prices

on Peripherals!

$24

$24

519

$18

HMI ■

me.
RM(*

BMC
BMC

IV
\r

\f
l.r

cliHi's Grrpii
Amlwr

Ctnmhjsitf Q4.it .,.

Juki ■ .'■

II2S

p

r wth Abow .. 510

Vk 40 SO Dnptm Manager $79
C6J Vidsn I'^k HO $139

PanBcl I'tmii'r Iniirlaci $45

$26

$65
$17
529

Vu-3Sk.lMiilhcrlinrd
Vic ASkllMmlifrl.aid
Piimep UliilySoftiHit .
Nunrf.K-Keypad CM
CM 5 Slot $45

Graphic Trinrer Interlace ._-..,. $69
Economy Pnnd-r InierF.scv $.19

The Boi.
B.ilSh.k

Kcd tVtll

Trach H.ill

$H
$19

$21

$1(1

.. $79

H<'w<iid i Slot Vic .. $39
HeaMixWi Vir & CM $49

Larom 4D Coluirin

lIikji.'! Vu . L'64. Alan L'ah
icnDMl Ti^.Color Irnpac
uni 10X .

Okidjtj. Eiwjn.C
call %« 9128

$119

$179

$119

,d..r,^

f,i,, AriiOMMfck«^6%talRt1hllrtkb(^

All p(o<lutti™|,J((citll.,MU,Mily From matujfafluiniand'oisupplK.s

"$u¢h-A-Deal! 
Others Claim The Lowest Prices 

We'll P r ove It. By Beating Anyone's Price!* 
COMMODORE 64 SOFTWARE 

1.10., 1',-. n~, to, '1'",,1 

I>RACQNRlt>t.llS OJ- PERN 
I CI WI 

J_D&C WI 
T"""""'''' Al""""tMCI 140 
U"""'. R~ .... I><. AI",,",' 10&(:, m 
Cu, ... aiR.. II:>&CI \20 
S'.,h .. & F .. rO""ID&CI s.IO 
J"",pm.1t1 """"" ICl) '-'0 
I.w>.u o..,po.IID&Cn l-IO 
G.,...-y ,,, ",,,-,,,, H)&Cll s.~ 

1'''ltopll>&C11 $40 
C. u .... ,C,umb\r,CI ... orolC&ml.'lO 
Fun W"h A" ICO 140 
funW"hM_tCn s.IO 
r..".(D&CI IJO 
s,.,.., R ....... ID&Cn $010 
Sokon W ........ U>.lCTI tMl 
S-, II ....... <[1&C11 IMI 

CONGO IIONGO ICT) 
fIor~ Rogon ICT) $40 
Std' T ,~~ ICTI 

1:''f1'''''';''1 
MULnplA~ ,D) 1100 
CocolCTI SoI~ 
Moo .. M...!", <en 1-11. 
TunlrT",,,,(CTI lAO 
1"".,Tr." ... ,ICTI . ~ 
P"""b,"'" (en . lJO 
IJon-... Mol ........ , !OJ $50 
1 .... &101, ....... 101.""'9', 11)1 S7Il 
Iw....-I,HCI , ~ 

Grdr ........ , lell WI 
64F""hICT) s;,o 
1u,,1< G •• ptuc. 11 (<-'1) S60 
Onv>o<.,DI '" ~ "It ... k M",.,., C.omtlICTJ SJ(l 

!W#"II HI 

f1 i1f.!A*1 
IlWE MAX H>&CI 
P'OOKt'" ILl&CI ••• 
Sh.o ...... H)&CI 
~, .... lU>&CI 
Moo.,ollo.t.C) 
o.~""D&CI $35 
F"" "O';-.., .... 'O&CI 
,""",.,.h', Cu ... (IMoC, 
r,,,,..-,oo II lI)&el 
s.. .......... II>&CI 
SIlo ...... Q II>&CI 

1:1;101.1:1;111111 . ' 

CIIOI'LIFTER ,Cl) 
s".I".ICTt 
s.-",.n" ... leTt •...... 
0."'" M""'"!Ih' ". 101 
8.m!< $, W.".,tDl 
lodP Ru ..... , Inl 
$po,~ a-.g.11)1 
0. ... ,01 

. ", 

. '" .... $40 ", oro 

'" '" '" 

$25 

$33 

$22 

COMMODORE M SOFTWARE Cnnl'd , 

OlLTA MUSIC,cn '" ~. 

AIp/I.ob<. lou 101 '" on 
C .......... LM,CII '" '" 0.1-.0._""1101 ,. S2h 
Foc."",k~, leTt p, ,,, 
F,""hC.' r ....... leT I '" m 
K><I,""K .... ·.I<.:'II '" S::l 
Kmdo-,(omp len '" ". 
SI""' M.". ..... (eli '" ~. 

Ur f", G • ..t .. lcn ,. S2'" 

And Inc redible Sa \i ;ngs O n: 

llAfAson I.AXXONII>&CI 
0. .. :10 \1o'",d ~~ ICt 
O' •• 70s....-..~.IDI 
c"",......" ... , ......... 11 .......... "'.0. 
l'9l>'~ ~I.I"''''!>' (1)1 

J~ .. ru 

'" ." ~. 

S"bi09'" p, nb.tU II.:. 
At ... N< .. "dI Z""" I\J&Ct 
P''''I'''~1c 11>&(1 
1',"')< ... ,,''''' .... $1''' .... , ....... , 
[)."..,.""'I Rodd~, T1wbl'_' 
e, ........ orl.".·1>1 R ... Gurdol""'->kl 
1\<, .... u,.""htod I1)&CI 
1>.., • ..-.4,I'""",.",I)IIoCI 
[)", ........ , s...,,,,,,,,,"~,,, 101 
O"I .......... A" .... I[)' 
s..". 0nUn0 Th,.ohhaId,<."T) 
Mtc.oPt ..... U,k., Au 101 
Mtc.oI'T_ SP<';u~ At. I 0 1 
Mtc ,,,p,os;o F1o'¥lo1l Ju,".j\o ,01 
St,,", W.",M I[)I 
5""" C .... l, in 51'M" IDI 
5",", [1.,,~I,t, I[) I 
s.. ..... l,,...A"""~I[)1 
Stnuo. 8I.od.- ILrk,....." 11)1 
S .... W.w N .... "V 101 
T_~.D.o'. M.I....,.(l>&el 

T ....... "'~, .""'''''1 Md""9'" II>& CI 
T ......-...ot~. P'OII,.mmo, )(,' (o&el 
T ............... hP,09td~_. )("II,D&el 
T........,..~. 5,., 8.0,,)0 Io&el 
T........."Io. P,,,,,,,........ng )(n 310&e. 
r,.........,,~, R_ .. lo<,Totnb Io&el 
T,,,,,,,,,,,,,Io. Spo'abound II>&CI 
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no 
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'" m 
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'" U5 

'" S~1 

'" '" '" S27 
S2J 
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"$u¢h-A-Deal! 
$oftware." 

'iOJS 1I .. ,.H.d '1112 
r .... ;ror .AZ 

CALL TOll FREE: 
1·80043 1-8697 

F ... I ... (~"""_C .. I602I9689118 
w. ",I ""'" ",<loo, orIV 
o.~"., 1'01"''''' I"""~ 

COMMO DORE VIC 20 
SOFTWARE 

1:If"t'n;IJ 

ATTACK MUTIINT 
CAM£LleTt 

V .. <I.""'ICTt 
c <><o II IC&I)I 
t ...... z.....ICTI 
NK,OtN .... ~, ICli 
PN"",h·,eu, ... ,CTI 
)(trdo«omp (ell 
f "" ..... ~~. lell 
Slot;' ."""' ..... (Cll 

". 
'" I ... 

'" '" ... ,,. 
$26 
no 

CO~'MOOORE VIC 20 SOFTWARE 
Cnnt"d . 

1.1 .. P.u lIull . .. , '"u' 

= 
IllICKR()(",r.R$It.:11 540 
e"""" Ik>r9> 101 
S,.' T,.~ lell 
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Rock Bottom Priees 
on Pe ripherals! 
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II .. Mocl"", Vor & e l>l 

1:<I;[@Ul 
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AI ........... IIOC,," .. "'" 
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e~,J< o OM ! T_c.w..I"""", 
C.""N lOX • 
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~ .... "68 q!211 

$24 
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'" 

$18 
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'" ~, .. ... 
'" 
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tll9 
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P,ocn ....to,e(, '" <1I.of191 ""houl noItc. AI ",odUCI • ...t,t.c, ." ....... boIt'v I""" ..... NJI.o<." ..... rod ot iUppM" 



HINTS&TIPS

Centering VIC Screens

Mary Conlin

If you've discovered a clever time-saving tech

nique, or a brief but effective programming

shortcut, send it in to "Hints & Tips," c/o com-

putei's gazette for Commodore. If we use it,

we'll pay you $35.

Some VlC-20s and TV sets don't match up

perfectly — the screen image appears to be a little

off-center. This is called overscan. If you can't

compensate by fiddling with the TV controls — or

if you prefer to leave the TV controls as they are

for regular TV viewing — there's a way to adjust

the screen from the computer.

Two memory locations inside the VIC control

the horizontal and vertical positions of the screen

image. By using simple POKE statements in

direct mode or within a program, you can quickly

adjust the screen for any TV. This method works

on a VIC of any memory size. You can restore the
screen to its normal position at any time by

holding down the RUN/STOP key and pressing

RESTORE.

(The Commodore 64 lacks these adjustments,

but has much less need for them because its

screen image is smaller than the VIC's and is less

subject to overscan.)

Horizontal Adjustments
The horizontal screen position is controlled by

memory location 36880. Normally this location

contains a 5. POKEing smaller numbers into this

location moves the screen left, and POKEing

larger numbers moves it right. For example, to

move the screen one position left, type:

POKE 36880,4 [press RETURN1

Or, to adjust the screen one position right,

type:

POKE 36880,6 [press RETURN]

If your screen is off-center by more than one

position, try POKEing a 3 or a 7, etc. Once you

162 COMPUTE!'* Gazette January 1984
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find the correct value for your particular com

puter/TV combination, you can include the state

ment at the beginning of all your BASIC pro
grams so the adjustment is made automatically

whenever you type RUN.

Vertical Adjustments
The vertical screen position is controlled by

memory location 36881. Normally this location

contains a 25. POKEing smaller numbers into this
location moves the screen up, and POKEing

larger numbers moves it down. For example, to

move the screen one position up, type:

POKE 36881,24 Ipress RETURN]

Or, to move the screen one position down,

type:

POKE 36881,26 Ipress RETURN1

Using numbers too high can move the screen

completely out of view. If this happens, simply

POKE back the 25 or press RUN/STOP-

RESTORE. Again, once you find the best

number, you can include this statement in all

your BASIC programs. <BJ

Centering VIC Screens 
Mary Conlin 

If you've discovered a clever time-saving tech­
nique, or a brief but effective programming 
shortcut, send it in to " Hints & Tips," do COM­
rUTE!'s GAZETTE for Commodore. If we usc it, 
we'll pay you $35. 

Some VIC-20s il nd TV sets don ' t match up 
perfectly - the screen image appears to be a little 
off-center. This is called oversca1l. If you can't 
compensate by fiddling with the TV controls - or 
if you prefer to leave the TV controls as they are 
for regular TV viewing - there's a way to adjust 
the screen from the computer. 

Two memory locat ions ins ide the VIC control 
the horizontal and vertical pos itions of the screen 
image. By using simple POKE statements in 
direct mode or within a program, you can quickly 
adjust the screen for any TV. This method works 
on a VIC of any memory size. You can restore the 
screen to its normal position at any time by 
hold ing down the RUN/STOP key and pressing 
RESTORE . 

(The Commodore 64 lacks these adjustments, 
but has much less need for them because its 
screen image is smaller than the VIC's and is less 
subject to overscan.) 

Horizontal Adjustments 
The horizontal screen position is controlled by 
memory location 36880. Normally this location 
contains a 5. POKEing smaller numbers into this 
loca tion moves the screen le ft , and POKEing 
larger numbers moves it right. For example, to 
move the screen one position left , type: 

POKE 36880,4 Ipress RETURNI 
Or, to adjust the screen one position right , 

type: 
POKE 36880,6lprcss RETURN) 

If your screen is off-center by more than one 
pos ition, try POKEing a 3 or a 7, etc. Once you 
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POKE 36881,24 

POKE 36880,4 r POKE 36880,6 _. --'--j --'-----
POKE 36881, 26 

find the correct va lue for your particular com­
puter/TV combination, you can include the state­
ment at the beginning of all your BASIC pro­
grams so the adjustment is made automat ically 
whenever you type RUN . 

Vertical Adjustments 
The vertical screen position is controlled by 
memory location 36881. Normally th is location 
contains a 25. POKEing smaller numbers into this 
loca tion moves the screen up, and POKEing 
larger numbers moves it down . For example, to 
move the screen one pos ition up, type: 

POKE 36881,241press RETURN) 
Or, to move the screen one position down, 

type: 
POKE 36881,26Ipress RETURNI 

Using numbers too high can move the screen 
completely ou t of view. If this happens, simply 
POKE back the 25 or press RUN/STOP· 
RESTORE . Again, once you find the best 
number, you can include this statement in all 
your BASIC programs . • 



SJB DISTRIBUTORS.

ONE STOP SHOPPING FOR

COMMODORE SYSTEMS.

^commodore

COMMODORE BUSINESS

SERIES

Super Pel (5 languages,

2 processors) S1059

CBM 8032 Computer, 80 Column ... 625

CBM Memory Expansion, 64K 259

CBM 8050, I mg. Duol Drive 995

CBM 8250, 2 mg. Duol Drive 1295

CBM D9060, 5 mg. Hard Disk 1995

CBM D9090, 7.5 mg. Hard Disk .... 2250

CBM 2031.170K5ingleDrive(New).. 295

DC Hoyes Smart Modem 300

BUSINESS SOFTWARE-S032

Word Pro 4* or 5* S 309

InfoPro 219

Administrator 489

VisiColc (expanded) 199

BPi A/R, G/L, Joti Cost, Inventory,

Payroll eo.325

Commodore 64 Call

INTERFACES & ACCESSORIES

80 Column Expander S 159

VIC 1600 Modem 95

VIC 1650 (outo onswer. auto dial)... 150

VIC 1525 Graphic Printer 225

VIC 1530 Dolasette Recorder 65

VIC 1541 Disk Drive 249

VIC Switch (connect 8 64's or vies

to prinlef. dd) 149

PET-IEEE cable 33

IEEE-IEEE coble <2m) 49

5 Slot Expander tot 64 65

Parallel Interlace (Epson, Okidola.

IDS, NEC) 70

Programmers Reference Guide 18

verbatim Diskettes (10 per hot). ... 26

Hes Modem 75

ADA 1450 149

ADA 1800 (New) 129

Numeric Keypad 35

NEW COMMODORE PRODUCTS

The Executive 64 S Coll

C8MB128-80 825

CBMB256-80 1095

CBM BX7O0 2990

B Series Software Call

CBM 152OPIOtler 169

CBM 1526 Printer 349

SOFTWARE FOR CBM 64

BUSINESS

WordPro 3 */64

w/Spell Right Plus S 79

Spell Right Plus 55

NOTE: SJB HAS A FULL LINE OF

Calc Resull (Advanced) 125

Caic Result (Easy) 75

Busicolc II 95

Mirage Concepts

(Powerful Data Base) 95

M File (merge with WordPro) 89

Home utilities 49

64 Moiling List (Galaclic) 28

The Manager 50

Home Accountant (continental) 75

Code Writer

(Writes Basic Programs) 95

Stock (investment analysis) 80

Agricultural Management Call

General Ledger, A/R, A/P, P/R, Inv.... Call

RECREATION

Assembler Package (cassette or disk.

compiled, includes editor, loader,

disassembler) S 39

Sprite Master (access) 30

Neutral Zone (access) 35

Space Bert 19

Coco II (build your own games) 40

Vic Tree (programmers utilities) 75

Micro-Term (save to printer, disk) 39

Hesmon 35

Gothmogs Lair 30

Road Toad 15

Commodore Games Call

MONITORS - GREAT

RESOLUTION (04 OR VIC)

CBM 1701 Coloi Monitor S 249

Amdek Color Plus 299

Panasonic TR-120 (w/speaker).... 155

Panasonic CT-160 279

BMC (green screen) 95

Video/Auflio Cable 15

PRINTERS - LETTER QUALITY

CBM 6400, 40 cps S1450

Diablo 620, 25 CDS 949

Transtar 140 (serial) 1395

Transtar 130, 16 cps (outo load.

wpteatures!).. 769

NEC 3500 Series 1600

NFC 7700 Series 2350

Transtar 120, 14 cps 500

PRINTERS - DOT MATRIX

CBM 8023, 150cpS/graphlCS S 545

CBM 4023 Printer 395

Epson FX Printer, 160 cps 549

Epson MX-80 FT w/grattrax Coil

Epson FX-100 859

Okidata 82A, 120 cps (serial

and parallel) 429

NEC 0O23A (parallel) 429

COMPUTER MEDIA IN STOCK, CALL OR

Okidata 92 559

Star Gemini, 10X 329

Star Gemini, 15 499

Transtar 315 (hi-res, color) 575

POLICY

VISA/MASTERCARD

C.O.D. FOR CASH

OR BANK CHECK

Minimum S5Q.00 Order

Add 3% Surcharge tor Credit Coras.

Exact Ireigrit calculated.

Prices subject to change without notice.

Products shipped with manufacturer's warranty,

FOB. Delias. Texas

•Customer's must call lor return authorization

before returning any product,

PRODUCT SELECTION ADVICE

CUSTOMER SERVICE

(214)343-1328

SJB DISTRIBUTORS INC.

10520 Piano Road, Suite 206

Dallas, Texas 75238

TO ORDER

CALL TOLL FREE

800-527-4893

800-442-1048

(Within Texas)

Business Hours

Mon. - Fri. 8:30 to 5:30

Saturday 10 to 2

Write lor tree catalog.

WRITE FOR MORE INFORMATION.

SJB DISTRIBUTORS. 
ONE STOP SHOPPING FOR 

COMMODORE SYSTEMS. 
[!3cornrnodore 

COMMODORE BUSINESS 
SERIES 

SuperPeI (5 languages. 
2 pfOcessors) .. . . . . S 1 059 

C8M 8032 COmputer. 80 COlumn . 625 
C8M Memory Expansion. 641t . 259 
CBM 8050. 1 mg. Dual Drive . . . 995 
C8M 8250. 2 mg. Dual Drive . . .. . .. 1295 
C8M 09060, 5 mg. Hord Disk .. . . •. 1995 
C8M 09090. 7.5 mg. Hard ~isk. 2250 
C8M2031 . 170KSingleDfive(New).. 295 
DC Hayes Smart Modem. . . . . 30'0 

BUSINESS SOFTWARE-8032 
Word Pro 4' or 5 ' ...... S 309 
InloPro............ 219 
Adminislro1or . . . . . . 489 
VtsiCOic (expanded) 199 
BPI AIR. GIL. Job Cosl. Inventory. 
Payroll. .. eO.325 

COmmodore 64 . COil 
INTERFACES & ACCESSORIES 

80 Column Elponder ............. S 159 
VIC 1600 Modem ........... 95 
VIC 1650 (auto answer. OUIO (101).. 150 
VIC 1525 Graphic Printer . 225 
VIC 1530 Dotosene Recorder . 65 
VIC 1541 Disk Drive. . . . . . . . . . . 249 
VIC s,.,ohch (connect 8 64's or Vlcs 
10 pr lnler. dd) . . . . . .. . ... . . 149 

PET·IEEE coble ......... 33 
IEEE·lm coble (2m) 49 
5 Sial Expander lor 64 . 65 
Pora llel Inlerlece (Epson. Okloo1o. 

IDS. NEC) • . . . . . . . . . . . . . . . . . 70 
Programmers Relerence Guide . 18 
Verbolim Diskenes (10 per box).... 26 
Hes Modem.. ....... ........ 75 
ADA 1450 ..... 149 
ADA 1800 (New) . . . . . . . . . . . . 129 
Numeric Keypad, . . . . . . . . . . . . 35 
NEW COMMODORE PRODUCTS 

The Executive 64 . . .. S COli 
C8M 8128·80. .. .... .. . .. . 825 
CBM 8256·80.. . .. .. .. .. ... 1095 
C8M BX7oo. . . . . . . .. . 2990 
8 SeriEtS Software . Coi l 
CBM 1520 Planer . 169 
C8M 1526 Printer . 349 

SOFTWARE FOR CBM 04 
BUSINESS 

WordPro 3 ' / 64 

calc Resul1 (AdVancod), . . , 125 
Colc Result (Eosy) .... 75 
Busicolc II .. . 95 
Mirage COncepTS 

(Powerlul Dolo Bose) . ... . 95 
M File (merge wiT t"! WordPro) . 89 
H(lmo LMilHies . , . . . . . . . . . . . . 49 
64 Moiling list (Goloctic) , . .. 28 
Tho Manager ...... , . . . . 50 
Home Accountant (continenlal) • . 75 
Code Wriler 

('Mites Basic Programs) . ... ... .. . 95 
Stock (investment ono~s) . 80 
Agricu ~urol Management . COli 
Generolledger, AIR, AlP, PfR Inv" Coli 

RECREATION 
Assembler Package (cossene or disk. 

compiled, includes editor. loader, 
(lisossembler) . . . , .. S 39 

Sprite Mosler (occess). . 30 
Neutral Zone (access). . 35 
Space Ben , .. . . 19 
coco II (build voor own gomes) .. 40 
VIc Tree (programmers utilities) ..•.. 75 
MiCfO-T9frn (save 10 printer, disk).... 39 
Hesmon .. 35 
Golhmogs lair. . . . . . . 30 
Road Toad. 15 
Commodore Gomes . Call 

M ONITORS - GREAT 
RESOLUTION 1&4 OR VIC) 

CBM 1701 Color Monitor .. ........ S 249 
Am(Iek COlor Plus . . . . . . . . . 299 
Ponasonic TR· 120 (W/speoker) . 155 
Ponosonic CT ·160. . 279 
BMC (green screen) 95 
Video/Al.ldio COble . . 15 

PRINTERS· LETTER QUALITY 
CBM 6400, 40 cps ............... S1450 
Diablo 620. 25 cps. . . . . . . . . . . 949 
Tran5101 140 (serial) ...... 1395 
TranSlor 130. 16 cps (auto lood. 
~ reaMes!) .. , 769 

NEe 3500 Series. . . 1600 
NEC 7700 Series. .. . 2350 
TronSIOI 120. 14 cps .... . 500 

PRINTERS · DOT MATRIX 
CBM B023. 150 cps/graphics . S 545 
CaM 4023 Printer . 395 
Epson FX Prinler. 160 c;JS . . 549 
Epson MX·80 FT w/ granlOJ. . COli 
Epson FX- l 00 . . . 859 
Okido1o 82A. 120 cps (seriol 

w/Spell Righi Plus . ...... ...... .. S 79 and parallel) .......... . 

O~idoto 92 . . . 559 
Slor Gemini. lOX, 329 
Slor Gemini. 15 ...... . : . 499 
Tlonslar 315 (hi-res, color)...... ... 575 

POLICY 

VISA/MASTERCARD 
C_O.D. FOR CASH 
OR BANK CHECK 

Minimum S50.OO Order 
MIl 3' Surcharge lor Creall Cords. 
Exod rrelgh! co1culoled. 
Prices subjed to coonge wHhoul noHce. 
Producls shipped with monu1octur9f'S waronry. 
F.O.B. Dallas, Texos 

*Cusiomer's mUST coil rOl' reTum outl'loriz01lon 
bolore reluming any product. 

PRODUCT SELECTION ADvtCE 
CUSTOMER SERVICE 

(214) 343-1328 

SJB DISTRIBUTORS INC. 
10520 Plano Rood. Su~e 206 

Dallos. Texos 75238 

TO ORDER 
CALL TOLL FREE 

800-52704893 
800-442-1048 

('#"rthin Texas) 

8uslness HOlliS 
Mon. - Fri. 8:30 to 5:30 

Saturday IOta 2 

429 
429 Spell RighI Plus . 55 NEC 802JA (porollel) . . . . Write lor Iree catolog. 
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NEWSSc
PRODUCTS

VIC-20

Spreadsheet

Computer Software Associates

has released a VIC-20 version of

PractiCalc Plus, a combination

spreadsheet-data base manager

program.

The program, available on

tape or disk, requires a 16K RAM

card expander.

PractiCalc Plus allows full

use of mathematical and

trigonometric function, incorpo

rates search and sort routines,

and has a single-key histogram

function. The program, which

sells for$49.95 on tape and $54.95

on disk, can be used for budget

and business projections, ex

pense tracking, investments,

and inventory.

Micro Software International, Inc.

The Silk Mill

44 Oak Street

Newton Upper Falls, MA 02164

(617)527-7510

Space Game

For VIC

Ridge Runner is a machine-

language space game for the

unexpanded VIC-20.

In the game, produced by

Bytes and Bits, you maneuver

your multicolor ship through a

minefield and a volley from

enemy ships.
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The game, which requires a

joystick and sells for $14.95, in

cludes a horizontally scrolling

playfield, multicolor graphics,

sound, a high-score recorder,

and a pause option.

Bytes and Bits

524 East Canterbury Lane

Phoenix, AZ 85022

(602) 942-1475

Commodore 64

Rescue, VIC-20

Educational

Games

Zeppelin Rescue, a game of co

ordination and skill for the Com

modore 64, and several educa

tional games for the VIC-20 are

available from Micro Software

International.

In Zeppelin Rescue, you must

overcome the forces of gravity

and the slow, cumbersome con

trols of your airship to rescue the

inhabitants of a threatened city.

The game includes five cityscapes

and four levels—daylight, dusk,

night, and dawn.

The program is available on

disk for $24.95, or on cassette for

S19.95.

The VIC-20 programs are all

available on cassette and require

no memory expansion. They in

clude Math Duel, a basic number

skills program for students in

grades 1 through 6; Tiny Tutor, a

simple math problem tutorial for

children ages 2 through 7; VIC

Sketch, a drawing program with

SAVE and PRINT features; and

Composer, which teaches the rudi

ments of music.

Math Due! and Tiny Tutor sell

for $19.95. VIC Sketch and Com

poser are $14.95 each.

Micro Software International

The Silk Mill

44 Oak Street

Newton Upper Falls, MA 02164

(617)527-7510

One-Handed

Bridge

Computer Management Corpo

ration has released BridgePrOj a

program that will allow one per

son and a Commodore 64 to

enjoy a game of bridge.

The program, which is

written in machine language,

takes care of the shuffling and

dealing, and will bid and play

three hands.

The program allows replay

ing hands, prevents illegal bids,

and offers a help screen on

bidding for bridge newcomers.

A game for two players is among

BridgePro's other options.

BridgePra is available on

disk for $35.

Computer Management Corporation

Customer Service Center

2424 Exbourne Court

Walnut Creek, CA 94596

VIC·20 
Spreadsheet 

Computer Software Associates 
has released a VIC-20 version of 
PractiCaJc Plus, a combination 
sp readshee t-data base manager 
program. 

The p rogram, ava ilable o n 
ta pe o r disk, req uires II 16K RAM 
card ex pa nde r. 

PractiCaJc Pl us allows full 
u se o f mat hem<ltical ;:lIld 
trigonometric function, inco rpo­
ra les sea rch ~ nd sort ro u tines, 
and has a Sing le-key his togra m 
funct ion. The program, which 
sell s for$49. 95 on tape and $54.95 
on d isk, can be used fo r budget 
and business projectio ns, ex­
pense trucki ng, investme nts, 
nnd inve ntory. 
Micro Software IlIfenwliOlUll, //Ic. 
The Silk Mill 
44 Oak Street 
NeW/Oil Upper Falls, MA 02164 
(617) 527-7510 

Space Game 
For VIC 

Ridge 1~lIll11er is a machine­
lang uage space game fo r the 
unexpil ndcd VIC-20. 

In the game, produced by 
By tes and Bits , you maneuver 
your multicolor ship through a 
minefield a nd a vo lley from 
e nemy shi ps . 
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The game, which requires a 
joystick and se lls (or $14.95, in · 
eludes a ho ri zo ntall y scro lli ng 
p lay field , multicolor g raphi CS , 
sound , a high·score recorde r, 
and a pause option . 

Bytes alld Bits 
524 East Callterbury ume 
P/lOellix, AZ 85022 
(602) 942-1475 

Commodore 64 
Rescue, VIC·20 
Educational 
Games 

Zeppelin Resclle, a game of co· 
ordination and skill (or the Com­
modore 64, and sevem[ educa· 
tionn l games for the VIC-20 are 
ava ilable from Micro Software 
International. 

In ZeppelilJ Resclle, you must 
overcome the forces of gravity 
and the slow, cumbersome con­
trols of your airshi p to rescue the 
inhabitants of a threatened ci ty. 
The game includes five ci tyscapes 
and four leveIs----daylight, d usk, 
night, and dawn. 

The program is available on 
disk (or 524.95, or o n casse tte for 
519.95. 

The VIC-20 prog rams are all 
available on cassette and requ ire 
no memory expansion. They in­
clude Math Dllel, a basic number 
skill s p rogram for s tudents in 
grades 1 throug h 6; Tilly Tlltor, a 

simple math problem tutorial for 
children ages 2 throug h 7; VIC 
Skelch, a drawing program with 
SAVE <lnd PRINT fentu res; and 
Composer, which teaches the rudi­
ments of music. 

Math Dllel and Tilly Tlltor sell 
for $19.95. VIC Sketch and Com­
poser are $14 .95 each. 
Micro Softwrlre Jllleml/l iD/1fI1 
"l7w Silk Mill 
44 Otlk Sired 
N~lIlol1 Upl'er l:nlls, MA 02164 
(617)527·7510 

One·Handed 
Bridge 

Computer Manage men t Corpo­
mUon has released BridgePrv, a 
p rogram thnt will a ll ow one per· 
son nnd a Commodore 64 to 
enjoy a gn me of bridge. 

The program, which is 
written in machine la nguage, 
takes care of the shuffling and 
dealing, and wi ll bid and p lay 
three hands. 

The progra m allows replay­
ing hands, p revents illegal bids, 
and offe rs a help screen on 
bidding for brid ge newcomers. 
A game fo r two p layers is among 
BrirlgePro's other options . 

BridgcPro is ava il able on 
d isk fo r 535. 
COIIII'"ler MllllrIgemel/t Corporal ion 
CllslOlller Service Cel/ter 
2424 EX/JOllme CVllrl 
Wlllllllf Cn'ek, CA 9'1596 



Help For

Programmers

A collection of worksheets,

programming aids, grid-sheets,

and logs, designed to help sim

plify ViC-20 and Commodore 64

programming, is available from

PM Products.

Programmer's Aids and
Logs includes a guide to all keys,

POKEs, CHRS codes, and char

acters; sound and music work

sheets; a condensed BASIC

dictionary; grids for screen lay

out, custom characters, and

sprites; and documentation

worksheets for variable, sub
routine, and file use.

Also included are cutout
function key templates and a

BASIC-Aid reference card. The

package, which sells for $9.95,

contains 95 color-coded pages

and is punched for use in three-

ring binders.

PM Products

4455 Tormnce Blvd., #177
Torranee, CA 90503

Programmer's Aids and Logs is a collection of worksheets, reference cants, and
programming aids for the VIC or 64.

Tax Preparation

Programs

Northland Accounting has pro
duced three tax preparation

programs for the Commodore

64 and VIC-20. The programs

produce a line-by-line readout of

IRS Form 1040 and related

schedules. Updates for new tax
years will be published annually.

Taxaid I is for the unex-

panded VIC-20. The program

directs its output to the monitor.

Taxaid II is for a VIC-20 with 16K.

Output can be directed to the

monitor or a printer. Taxaid III is

for the Commodore 64, with

output directed to the monitor

or printer.

Taxaid I is available on tape

for $19.95 or on disk for $24.95.

The other two versions are avail

able on tape for $24.95 or on disk

for $29.95.

Northland Accounting, Inc.

Software Department

606 Second Ave.
Two Harbors, MN 55616

(218)834-5012
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Help For 
Programmers 

A collection of worksheets, 
programming aids, grid-sheets, 
a nd logs, des igned to he lp sim­
plify VJC-20 il nd Commodore 64 
programming, is available from 
PM Products. 

Programmer's Aids and 
Logs includes a gu ide to all keys, 
POKEs, CHRS codes, a nd char­
acters; sound <llld music work­
sheets; <l conde nsed BASIC· 
dictionilrY; grids for screen lay­
out , custom characters, and 
sprites; and docume ntation 
worksheets for variable, sub­
routine, and file use. 

Also included arc cutout 
function key te mplates and II 
BASIC-Aid re fere nce card. The 
package, wh ich sells for $9.95, 
con ta ins 95 colo r-coded pages 
and is punched fo r use in three­
ring binders. 
PM Products 
4455 Tom/lice B/ud., # '/77 
'farrmlce. CA 90503 

Tax Preparation 
Programs 

Northland Accounting has pro­
duced three tax preparation 
progra ms for the Commodore 
64 and VIC-20. The programs 
produce a linc-by-line readout of 

fI( 

Programlller's Airls m,d togs is 11 collectio/l of worksireets, rc[erence cards, {Illd 
IJf(l8rtlll{mil'8 aids for the VIC or 64 . 

IRS Fonn 1040 and related 
schedules. Updates fo r new tax 
years will be published annually. 

Ttl .mid I is for the unex­
pa neled VIC-20. The program 
di rects its outpu t to the monitor. 
Taxaid II is for a VIC-20 with 16K. 
O utput can be directed to the 
monitor or a prin ter. Ta.mid III is 
for the Commodore 64, with 
outpul directed 10 the rn onitor 

o r printer. 
Taxaid I is ava ilable on tape 

fo r $19.95 or on disk for 524.95. 
The othe r two versions a re ava il­
able on tape for $24. 95 o r on elisk 
for $29.95. 
Northland Accolmti"8, Inc. 
Softmare Department 
606 S/.'Cond Ave. 
Two Harbors, M N 55616 
(2 7S) 8.34-50'/2 
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NEWSScPRODUCTS

Universal Serial

Cable

Renaissance Technology has

produced the Universal Serial

Cable, which simplifies connec

tions between RS-232 serial com

puters and peripheral devices.

Built into the cable connec

tors are sets of DIP switches that

can be set according to the re

quirements of the devices being

connected. A cross-reference

chart of switch settings is in

cluded with the cable.

The Universal Serial Cable

sells for $62.

Renaissance Technology Corp.

1070 Shary Circle

Concord, CA 94518

(415) 676-5757

Activity-

Planning

Software

SEI Enterprises has produced a

series of programs designed to

help groups of users plan their

activities.

The programs, which cover

vacation, menu, and spending

plans, allow up to ten partici

pants to enter their preferences

into the computer. Each person

is then given a chance to vote on

the suggestions made, and the

program tallies the results and

generates a printout.

The initial series is S24.95

and consists of four programs.

They are Acti-Trip, for trip

planning; ActiSpetld, for spend

ing priorities; Adi-Menu, for
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The Universal Serial Cable from Renaissance include* DIP switches in the

connectors to eliminate the need for specially wired cables.

meal planning; and Adi-Play,

designed for youngsters to de

termine how to spend their free
time.

The programs are available

for the Commodore 64 and the

VIC-20 with 8K expansion.

SEI Enterprises

17 Scrpi Road

Highland Mills, NY 10930

Word Processor

For Commodore

64

blocks within text. The program

includes a form-letter command,

and it offers optional sound effect

prompts.

Easy Script 64, which sells for

$49.95, also is compatible with

Easy Spell 64, Commodore's

spelling checker.

Commodore Software

1200 Wilson Drive

West Chester, PA 19380
(215)431-9100

VIC Memory

Poster

Easy Script 64, a word processing

program from Commodore Soft

ware, is available for the Com

modore 64.

Features of the program in

clude selectable display colors;

hunt and find; search and replace;

function key editing; superscripts

and subscripts; vertical and hori

zontal tabs; and the ability to

transfer words, phrases and

Kevco has produced Inside the

VIC-20, a 27 by 21-inch color

poster that shows the important

memory locations in the VIC.

The chart includes informa

tion on the BASIC memory map,

video screens, sound and color,

as well as data on paddles, joy

sticks and light pens.

The poster, which makes

often-used information avail-
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Universal Serial 
Cable 

Renaissance Technology has 
produced the Uni ve rsa l Seria l 
Cilblc, which sim pli fies connec­
tions between RS-232 seria l com­
pute rs and peripheral devices. 

Built into the cable connec­
to rs are sets of DIP switches that 
ca n be se t according to the re­
quirements of the devices being 
connected . A cross-reference 
chart of switch seUings is in­
cluded with the cable. 

The Universal Seria l Cable 
sell s for $62. 
Renaissallce 1'echlwlogy Corp. 
1070 Sllary Circle 
COf/co,d. CA 94518 
(415) 676-5757 

Activity­
Planning 
Software 

SEI En terp rises has produced a 
series of progril ms des igned to 
help groups of users plan their 
activities. 

The progmnls, which cover 
vac<l tion, menu, ilnd spending 
plans, allow up to tcn partici­
pan ts to enter thei r preferences 
into the computer. Each person 
is the n given a cha nce to vote on 
the sugges ti ons made, a nd the 
program tallies the results and 
genera tes a prin tout. 

The initial series is 524.95 
and consis ts of four programs. 
They are Acti-Tril) , (or trip 
plann ing; Acti-S,JCml, fo r spend­
ing priorities; Acti-M clIlI, fo r 
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meal planning; and Acfi-P/a.1J , 
designed for yo ungsters to de­
te rmine how to spend their free 
time. 

The programs are ava il able 
fo r the Commodore 64 and the 
VIC-20 with 8K expansion. 
5£1 £lIt l'rl'riSt,s 
17 Sl'rl,i U()(/(I 
Higllt{//1{J Mitis, NY 10930 

Word Processor 
For Commodore 
64 

Easy Script 64, a word processing 
progTam from Commodore Soft­
ware, is avai lable for the Com­
modore64. 

Features of the program in­
clude selectable display colors; 
hunt and find; search and replace; 
function key editing; superscripts 
and subSCripts; vertical and hori­
zontal tabs; and the ability to 
!"ril nsfer words, phrases rind 

blocks within text. The program 
includes a (oml-Ieller command, 
and it offers optiona l sound effect 
prompt's. 

Ellsy Script 64, which sells for 
$49.95, also is compa tible with 
Easy Spell 64, Commodore's 
spelling checker. 
COIIIIlI(xiore Sol/wMI' 
1200 Wilson Dr;pt' 
Wl's/ C/I('Ster, f'A 19380 
12151431-9100 

VIC Memory 
Poster 

Kevco has produced Inside tlfe 
VIC-20, a 27 by 21 -inch color 
poster that shows the importan t 
memory locations in the VIC. 

The cha rt includes informa­
tion on the BASIC memory map, 
video screens, sound ilnd color, 
as well as data on padd les, joy­
sticks and light pens. 

The poster, wh ich makes 
often-used information ava il -



NEWSScPRODUCTS

able at a glance, sells for $6.95.

A Commodore 64 version is

forthcoming.

Kevco Electronic and Software

Engineering

480 Georgia Court

Claremanl, CA 91711

(714) 626-4148

Investment

Manager

Portfolio Manager is an investment

management program for the

Commodore 64 or 16K VIC-20

computers.

The program, which is the

first in a series of personal fi

nance programs planned by

Basic Byte, allows the user to

easily record and compute stock

transactions. Portfolio Manager

sells for $29.95.

Basic Byte, Inc.

13108 Ludlow

Huntington Woods, Ml 48070

(313)545-6779

Property

Management

System

MicroSpec has introduced its

Rental Property Manager program

for the Commodore 64.

With the program, a land

lord can keep track of up to 200

rental units per diskette. The

program maintains 18 fields per

record, including information on

the property owner, the tenant,

the rent payment record, and

the availability of the unit.

The system, which requires

one disk drive, can produce a

variety of reports including ten

ant lists, overdue rent lists, ex

pired lease lists, vacancy lists,

and income and expense reports.

Rental Properly Manager sells

for $179.95.

MicroSpec, inc.
Box 836085

Piano, TX 75086

(214) 867-1333

Educational

Games For

Commodore 64

Bertamax has reached agreement

with Commodore Business

Machines to convert 21 educa

tional programs for use on the

Commodore 64.

Among the programs being

converted are several programs

designed for children in kinder

garten through third grade. The

titles include Number Match It,

Addition Match, Subtraction Match,

Multiplication Match, Division

Match, and six reading programs

in the Story Mix series.

Other programs covered in

the agreement are: Spelling in

Context, a 308-lesson program

available for grade levels one

through eight; Math Facts

Games-Set 2, a series of four

two-player math games; and

Number Cruncher, 30 lessons in

math and problem-solving skills.

Bertamax, Inc.

3647 Stoneway North

Seattle, WA 98103

(206) 547-4056

Spreadsheet For

VIC And 64

ESP>Calc is an electronic spread

sheet planning calculator for

both the VIC and 64.

The same program runs on

both computers, and the size of

the spreadsheet is limited only

by computer memory. The man

ual includes step-by-step in

structions to help novice spread

sheet users become accustomed

to the program.

ESP>Calc is designed to

handle things like household

budgets, heat and electric use,

stock portfolios, and rental prop

erty analysis. The program also

includes printer options.

The cassette version of

ESP>Calc sells for $43.50; the disk

version is $47.50.

New Leaf Inc.

120 Lynnhaven

Belleville, IL 62223

COMPUTED GAZETTE welcomes
announcements of new products for

VIC-20 and Commodore 64 computers,

especially products aimed at beginning

to intermediate users. Please semi press

releases ami photos well in advance to:

Tony Roberts, Assistant Managing

Editor, COMPUTED GAZETTE,

P.O. Box 5406, Greensboro, NC 27403.

New product releases are selected from

submissions for reasons of timeliness,

available space, and general interest to

our readers. We regret that we are unable

to select all neu> product submissions for

publication. Readers should be azoare

that we present here some edited version

of material submitted fa/ vendors ami are

unable to vouch for its accuracy at time of

publication. (Qf
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able at a glance, sells for $6.95. 
A Commodore 64 version is 
forthcoming. 
Kevco Elec/rollic and Software 

Engilleerillg 
480 Georgia Court 
Claremollt , CA 91711 
(714) 626·4148 

Investment 
Manager 

Portfolio Malinger is an in vestment 
management p rogram for the 
Commodore 64 or 16K VIC·20 
computers. 

The program, which is the 
firs t in a series of personal fi ­
nance programs planned by 
Basic Byte, allows the use r to 
eas ily record a nd compute stock 
transactions . Portfolio Manager 
sells for $29.95. 
Basic Byte, fil e. 
13108 Ludlow 
HIII/l illgioll Woods. Ml48070 
(313) 545-6779 

Property 
Management 
System 

MicroSpec has introduced its 
Rental Property Mallager program 
for the Commodore 64. 

With the program, a land­
lord can keep track of up to 200 
rental units per di skette . The 
program maintains 18 fields per 
record , including information on 
the property owner, the tenant, 
the rent payment record, and 

the availabili ty of the unit. 
The system, which requires 

one disk drive, can produce a 
variety of reports including ten­
an t lists, overdue rent lists, ex­
pired lease lists, vacancy lists, 
and income and expense reports. 

Relltal Property Mallager se ll s 
(or $179_95. 
MicroSpec, /II C. 

Box 836085 
Plano, TX 75086 
(214) 867-1333 

Educational 
Games For 
Commodore 64 

Bertamax has reached agreement 
with Commodore Business 
Machines to convert 21 educa­
tional programs for use on the 
Commodore 64. 

Among the programs being 
converted are seve ral programs 
designed for childre n in kinde r­
ga rten through third grade. The 
titles include Number Match It , 
Additioll Matdl , Subtmctioll Match, 
Multiplicatioll Match, Divisioll 
Match, and s ix reading programs 
in the Story Mix se ries . 

Other programs covered in 
the agreement are: Spelling ill 
COil text, a 308-lesson program 
available for grade levels one 
through eight; MatI! Facts 
Games-Set 2, a series o f four 
two-player ma th games: and 
Number CrllI/cher, 30 lessons in 
math and problem-solving skills . 
Berfamax, 111c. 
3647 Stolleway North 
Seattle, WA 98103 
(206) 547-4056 

Spreadsheet For 
VIC And 64 

ESP>Calc is an electronic spread­
sheet p lanning calcu lator for 
both the VIC and 64. 

The same program runs on 
bo th computers, and the s ize o f 
the spreadshee t is limited only 
by computer memory. The man­
ual includes step-by-step in­
s tructions to help novice spread­
sheet users become accustomed 
to the program. 

ESP>Calc is designed to 
handle things like household 
budgets, hea t and electric use, 
stock portfolios, and re ntal prop­
erty ana lysis. The program also 
includes printer o ptions. 

The casset te ve rsio n of 
ESP>Calc se lls for $43.50; the d isk 
version is $47.50. 
New Leaf Illc. 
120 LylllllmvclI 
BclleviIlc, IL 62223 
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How To Type In

COMPUTERS Gazette Programs

Many of the programs which are listed in COM-

PUTES'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

limes.

To indicate thai 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 lo 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, (<;],

you should hold down the Commodore key while

pressing the key inside the special brackets. {The

Commodore key is the key in the lower left corner

of the keyboard.) Again, if the key is preceded by

a number, you should press the key as many times

as 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 lo 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, {HOME]'s, and

[BLUJ's in our programs. The only way the com

puter can tell the difference between direct and

programmed cursor control is Ihe quote mode.

Once you press the quote (the double quote,

SHIFT-2), you are in the quote mode. If you type

something and then try to change it by moving

the cursor left, you'll only get a bunch of reverse-

video lines. These are the symbols for cursor left.

The only editing key that isn't programmable is

the DEL key; you can still use DHL lo 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:

When You Read: Ptess:

(clear)

EhomeJ

lUPl

(DOWN)

(left)

(right)

(rvs)

Ioff)

tBLKl

{wht}

[red}
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See: Press: See:

□

How To Type In 
COMPUTE!'s Gazette Programs 

Ma ny of the programs which are lis ted in COM­
PLlTe!'s Gazette con tai n specia l cont rol Chilr<lctcrS 
(cursor cont rol, color keys, inverse video. etc.). 
To Illnkc it casy to know (,)'<lctly w hat to type w hen 
e ntering one of these programs into your com­
puler, we have es ta blished the fo ll owing lis ting 
conventions. 

Gene ra lly, a ny VIC-20 or Com modore 64 
program lis tings wi ll con tai n bracketed wo rds 
which spell out ilny spechl l chamden;: {DOW 
would mean to press the curso r dow n key. (5 
SPACES ) would 111 (':111 to press the space bar five 
t imes. 

To indica te tha t a key should be s/liflcd (hold 
down the SHIFf key while pressing the other 
key). the key wo uld be unde rlined in uur listi ngs. 
For cxnmplc, § would mean to type the S key 
w hile holding the shi fl ktiy. This would a ppear 
un your screen as a " henrI" symbol. If you fi nd 
an underli ned key cnclosed in braces (e.g ., p O 
N 1), you should type the key as ma ny times ilS 
indica ted (i n our eXil mple, you would e nte r ten 
shifted N's). 

I f a key is enclosed in special brackets, ~~, 
you should hold dow ll the Commotiore key while 
pressing the key inside the specia l brackets. (The 
Commodore key is the key in the lower left co rne r 
of the keyboa rd.) Aga in, if the key is preceded by 
<I num ber, you should press the key <IS many times 
ilS necessary. 

Rarely, you' ll sec il soli ta ry letter of the il l­
phabe t enclosed in brnces. These cha racte rs ca n 
be entered on the Comlllodore 64 by hold ing down 

When You Read: Press: See : When You Read: 

the CTRL key w hi le typing the Idter in the braces. 
For example, {A 1 wou ld ind ica te tha t you should 
press CfRL-A. Yo u should never have to e nLer 
such a characte r on the VIC-20, but if you do, yo u 
wou ld have to leaw the quote mode (press RE­
TU RN and cursor bnck up to the pos ition where 
the control character should go), press C rR L-9 
(RVS ON), the le tter in braces, and then CTRL-O 
(RVS O FF). 

Abou t the qllflfi' /IIOfI t:: you know that yo u Gm 
move the curso r aro und the screen \,.., ith the CRSR 
keys. Sometimes a program mer will wan l lo move 
the cursor under program contro l. That's why 
you see all the {LEFr)'s, {HOMEl's, a nd 
{BLUr s in our progra ms. The only way the com­
puter can tcl l thc d iffe rence between di rect nnd 
progra mmed Clirsor control is the quote mode. 

Once you press the li liote (the double quote, 
SHI FT-2), you Me in the quote mode. If you type 
something and then try to change it by moving 
the cursor le ft , you' ll only get a bunch of rcve rse­
video li nes. These a re the symbols for cursor left. 
The only ed it ing key Ihal isn't programmnble is 
the DEL key; you cn n st ill use DEL to back lip and 
edit the li ne. Once you ty pe a no the r quote, you 
,He Ollt of quote Illode. 

YOli also go in to quote mode whe n you IN­
SerT spaces in to a line. In a ny case, the cnsicst 
\vay to get out of quote mode is to iust press RE­
TURN. You'Hthe n be out of quote mode a nd you 
cn n cursor up to the mistyped line nnel fix it. 

Use the fo ll owing table when e nte ring cu rsor 
and color cont ro l keys: 

Press: See: When You Read: Press: See: 

{CLEAR} ~ I CUll 10M! I t:; {C'iN! IcmlD ~ Pl " a •• I CUrl toM E I ~ Icml0 • iel " (HOME) (PUR! •• 
!SIIII"fl lt cUl t 10 ~GJ D -{up} {ORN! I FI ! m • 

{DOWN! It c"' j lm tBLU} I cmlG] II IF2J m ill 
{LEFT! 1 SIUI'J 1 e Cl Sl .. 111 ( 'iEL! ~0 Iii IFJ) m • -
(RIGHT) ~c"'=-i !I !Il I " I 0 {F4) "" III! 
tltVS J ~[Q m i 2l Li:::J iii {FS} m .1 
(OFFl 100'18 • i3l Li:::J a {F6) "" !II 
taLKl I cmlG:] • i 4l I " I m in ) .., I. 
{WHTI ~G:] !]I isj I " I ~ (Fa ) [Ii; • 
{REOI IcmlG:] ~ i.l I " I . 1 
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A Beginner's Guide

To Typing In Programs

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

Like a car without gas, a computer has potential,

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

Most of the programs published in COMPUTE!'*

Gazette for Commodore are written in a computer

language called BASIC. BASIC is easy to team

and is built intoal! VIC-20sand Commodore 64s.

BASIC Programs

Each month, COMPUTERS Gazette for Commodore

publishes programs for both the VIC and 6-1. To

start out, type in only programs written foryour

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 as

"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 COMPUTES*

Gazette Programs."

About DATA Statements
Some programs contain a section or sections of

DATA statements. These lines provide information

needed by Hie 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 Eum it back on.

This will erase whatever program was in memory,

so always SAVE n copy ofyour program before you RUN

it. If your computer crashes, you call LOAD the

program and look foryour 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. Hie error is *liil in the DATA

statement*, though.

Get To Know Your Machine

You should familiarize yourself with your com

puter before attempting to type in a program.

Learn the statements you use to store and retrieve

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

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

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

use your machine's editing functions. How do

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

always retype the line, but you at least need to

know how to backspace. Do you know how to

enter inverse video, lowercase, and control char

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

manuals.

A Quick Review

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

Press RETURN 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 KUN the

program.

3) Make sure you've entered statements in brack

ets as the appropriate control key (see "How To

Type COMPUTE!'* Gazette Programs" elsewhere

in the magazine.)

We regret that we are not able to respond to individual

inquiries about programs, products-, or services ap

pearing in COMl'UTEI's Gazette for Commodore

due to increasing publication activity. On those in

frequent occasions when a published program contains

a typo, the correction will appear in the uiagazhje,

usually within eight week*. Ifyou have specific

questions aboul items or programs which you've seen

in COMPUTEI's Gazette for Commodore, please

semi them to Gazette Feedback, P.O. Box 5406,

Greensboro, NC 27403.
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A Beginner's Guide 
To Typing In Programs 

What Is A Program? 
A C(lIl1putcr canno t perform any til sk by itsel f. 
Like a car without gas, .. computer has Jx!tC'lIlinl , 
but without a program, it isn' t going a nyw here. 
Most o f the programs published in COMPUTE!'s 
Ga:dte (or Commodore a re written in a com pute r 
hll1 guage ca lled BAS IC. BASIC is casy to learn 
and is built into a ll VIC-20s a nd Commodore 64s. 

BASIC Programs 
1:.1ch month, COMPUTErs GOUOt/I ' (or Commodore 
publishes programs for both the VIC il nd 64. To 
sta rt out, Lype in only programs wliUen for your 
machine. e.g., "VIC Version" if you hav<! a VJC-20. 
L1t~r, when you gain experience with your COIll ­

puter's BASIC, you can try typing in and converting 
certain programs from ano ther computer to yours. 

Computers call be picky. Unlike the Englis h 
hmguage, which is fu ll of ambigu ities, BASIC usu­
ally has only one "right way" of stating something. 
Every letter, character, or number is s ignificant. A 
common mistake is subs tituting a leiter such as 
"0" for the numeral "0", a lowercase "I" fo r the 
Illllllera l '" ", or an lIpp~rcase " B" for the numeral 
"8". Also, yuu must enter all punctua tiun such as 
colons and commas just as they appear in the 
magazine. Spacing can be important. Tn be Sc"1fe, 
type in tht: listings exnctly as thl.'y appcilr. 

Brackets And Special Characters 
The exception 10 thi s typing rul e is when you sec 
the curved bracket, such as " {DOWN )". Any­
th ing within a set of brackets is a special character 
or characters tha t cannot easily be lis ted on a print­
er. When you come across such iI special s tate­
ment, refe r to " How To Type In COMPUTErs 
Gn:eflt! Programs." 

About DATA Statements 
Some programs con tain a section or sections of 
DATA s tiltcments. These li nes provide in formation 
needed by the program . Some DATA s talements 
con tilin actual progra ms (ca lled machine language); 
ot hers contain g raphics codes. l1wse li nes are espe­
cially sensitive to errors. 

If a single number in a ny one DATA statement 
is miStyped, your mach ine cou ld " lock up," or 
"crash." The keyboard and STOP key may seem 
"dcnd," and the screen Illay go blank. Don' t panic 
- 110 damage is done. To rega in cont-rol. ),(o u have , 

to turn off your compuler, then turn it back o n. 
This \vill er.tse whatever program was in memory, 
so nlwny:> SA VE 11 COIJY of your/ IHI,f!rnm /I('(ort' you I~UN 
il. If your computer crashes, you call LOAD th(' 
program and look for your mis take. 

Sometimes a mistyped DATA s tatement will 
cause an error message when the prugram is RU N. 
The error message may refe r to the program line 
that READs the data. Tllct'rmr is slill ill lilt' DATA 
slnlclllcl/I~, l!tol/gll. 

Get To Know Your Machine 
You should fami li arize yo urse lf with yo ur com­
puler before atte mpting to ty pe in a program . 
Lea rn the s tatements you usc to s tore and ret rieve 
prograllls from tape or disk. You' ll wa nt to ~"1ve a 
copy of your program, so th.lt you W~l11't have to 
Iype it in c~'(;ry time yuu wiln t 10 USl' it. Lea rn 10 

use your machi ne's ed iti ng functions. How do 
you chnnge n linc if yo u Illnde a mis take? You ciln 
a lways retype the line, but you at leas t need tu 
know how to backspace. Do you knmv how to 
en ter inverse video, lowercase, and control char­
.1ctcrs? It's a ll exp l.lined in your compuler's 
manuals. 

A Quick Review 
I) Type in the program a line at a lime, in orde r. 
Press RETU RN ill the end o f ('aeh line. Usc back­
space or the back arrow to correct1l1 is takes. 
2) Check the line you 'Vi.' typed agains t the line in 
the magaZine. You can check the e ntire program 
agil in if YOll ge t an error whe n you I~UN the 
progra m . 

3) Milke sure vou've e ntered s tiltelllents in br.lck­
ets as the appropriate con tro l key (se(' " How To 
Type COM PUT[rs G(1zt'lI~ Prng ril ms" e lsewhere 
in the magazine.) 

Wt· rCS""1 Il!a l 11't' 11 1'1' /101 n/l/!> 1(1 rC:>l'tlllr/ III illllillidlllli 
il/qlliri,,:> II/J(1111 progralll:;, jlflJrlllcls, or Sl'wicl'S al' ­
Pt'l1ri".~ ill COM PUTE!'s C:l.r:I,: llc (or G'IIIIIIOtlofi' 
d /II' III IlIcn:nsi liS 11II/II;ca I illll IleI i.,il y. 011 IIw:'(' i /I­
[rl'q/l('111 0('('1/:>;(1115 11'1'1'1111 p/{IIIi"/I!~II"t'Smlll COllllli" .. 
nlypo, tilt' corm:I;1I1I will al 'll('ll/ ill ti'l' IIIIISllz;m', 
IISllalty witltilll'iSIll w('t'ks . 1/ yll/{ //(/[It'SI""ific 
11111'sl ;/IIIS /1/1(1111 iil'ms or 1"01: flllIIS wllidl 1/(l1I ';:1t' :'t'/'II 
ill COMPUTE!'s Gazclll..' for COlI/lI/odo;'I', I'kn;it' 
St'lld IltclII to GII:::t'lk Fet'dllllck, 1'.0. Bux 5406, 
Crl'l'IIs/w(), NC 274()3. 
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The Automatic Proofreader

"The Automatic Proofreader" will help you type in program
listings from COMFUTEI'fl Gazette wilhou'i typing mistakes. It
is a short error-checking program thai 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 COMPUTEJ'sGazette.

Preparing The Proofreader

1. Using the listing below, type in the Proofreader, The
same program works on both the VIC-20 and Commodore

64. IK1 wery carefulwhen entering theDATA statements—

don't type an I instead of a 1, .in O Instead ofa 0, extra
commas, etc.

2. SAVE the Proofreader on tape or disk at least twice
before running il for thefirst time. This is very important because

the Proofreader erases this part of itself when you first type
RUN.

3. After the Proofreader is SAVEd, type RUN. It will

check itself for typing errors in the DATA statements and

warn you if there's a mistake. Correct any errors and SAVE

the corrected version. Keep a copy in a sale place — you'll

need it again ami again, every time you enter a program

from COMPUTEi's Gazette.

-l. When ,i correct version of the Proofreader is RUN, it

activates itself. You are now ready to enter a program listing.

If you press RUN/STOP-RESTORE, the Proofreader is dis

abled. To reactivate it, just type the command SYS 886 and

press RETURN.

Using The Proofreader

All VIC and M listings in COMPUTEi's Gazette now have a

checksum numberappended to the end of each line, for example

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

It is just for your information. The reni 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 in a line from a program listing and

press RETURN, [he Proofreader displays a number at the

top of your screen. This cliecksum number must nmtcli the

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

you typed the line differently than the way it is listed. 1m-

medialeiv reeheckypur typing. Remember, don't lype the

rem statement 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. Il will not

notice extra spaces or missing ones. This i.s for your conyen- -

ience, since spacing is generally not important. Hut occasion

ally 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 watch 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.

Special Tape SAVE Instructions

When you're done typing a listing, you must disable the

Proofreader before SAVEing the program on tape, Disable
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the I'roofreader by pressing RUN/STOP-RESTORE (hold
down the KUN/STO!1 key and sharply hit the RESTORE
key). This procedure is not necessary for disk SAVEs, hit you
must disable the Proofreader this way before a tape SAVE.

SAVE to tape erases the Proofreader from memory, so
you'll have to LOAD and RUN it again if you want to type
another listing. SAVE to disk does not erase the I'roofreader.

Replace Original Proofreader

11 you typed in the original version of ihe Proofreader (Oc
tober 1983 issue), you should replace it with the improved

version.below. We added a POKE to Ihe original version to

protect it from being erased when you LOAD .mother pro

gram from tape. The POKE does protect the Proofreader,

and the Proofreader itself was not affected. I lowever, a

quirk in the VlC-20's operating system means that programs
typed in with the I'roofreader and SAVEd on tape cannot be

I.OADcd 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 i|uirk was fixed in the Commodore 64).

If you have a program typed in with the original Proof

reader anti SAVI'ii on tape, follow this special LOAD

procedure:

1. Turn the power off. then on.

2. LOAD the program from tape (disregani the ?LOAD

ERROR).

3. Enter: POKE45,PEEK(l74):POKE4f.,l'EEK(175):CLR
4. ReSAVE the program to tape.

The program will LOAD fine in the future. We strongly

recommend that you type in the new version of the Proof
reader and discard the old one.

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" 1 DOWtii YOU MAD

E AN ERROR"SPRINT"IN DATA STATEMENTS.

" : END

120 SYS886:PRINT"{CLR][2 DOWN)PROOFREADER

ACTIVATED-":NEW

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

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

89B 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 254,096,032,387,241,133

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

95B DATA 003,206,251,003,169,000

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

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

976 DATA 169,058,032.210,255,166

982 DATA 254,169,00E,133,254,172

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

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

1000 DATA 032,265,221,169,032,032

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

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

I01B DATA fJ03

The Automatic Proofreader 
':'.'C Autollllltic Proofreader" will help you type in program 
hS1mss frOIll COf..II'UHJ's Ga7.l'Ue without typing mislakl'S. It 
is a short crror·clu~cki ng progr'1I11 thai hides itself in memory. 
"~hcn ilcti\'atcd . it Jcl ~ you know immediately dfler typing il 
Ime from it program listing if you have made a mistake. 
PleaSe fc.ld these inst ructions carefully before typing any 
programs in COfl.'IPUTFI'sGMdll'. 

Preparing The Proofreader 
1. Using the lis ting below, type in the Proofrcad~r. The 

same progr.lm works on bot h tlw VIC-20 and Commodore 
64. Be very C,1rcfuI when entering the DATA statements­
don't type an I instead of (I I, .1n 0 instead of a 0, ex tr" 
commas, etc. 

2. SAVE the Pmofreader 011 t.lpC o r disk at le.ls1 twice 
/ltfore flmlli".1: it f()r: IIrl' (irsllillh'. This i!. vcry important bccolUse 
the I'roofre"der CtdSes this pnrt of itself when you fi rst type 
RUN. 

3. After Ihe Proofreader is SA VEd, t}'PC RUN. It will 
check itself fm typing l'rrors in the DATA sl.1temcnts and 
warn you if therc's a mis take. Correct an)' errors and SAVE 
Ihe COrrectl'CI version. K~p a copy in a safe place - you'll 
need it a!,'iIin ,lI1d agnin, every time you enter a program 
from COMPUTF.!'~ (;.ll.eUe. 

4. When" corrct:t version of the Proofreader is RUN. il 
activates itself. You Me now re.ldy to enter a program lis ting. 
If you press I{UN/STOP-RESTORE, the Proor-reader is dis­
abled . To rcnctivate it. ju .. 1 type the command SYS 886 and 
press RETURN. 

Using The Proofreader 
All VIC and (,..I lis ling.; in COM t'urE!'sC>ol~.' tte now have a 
clwfk:;rmllwlII/l('rappendcd 10 the end of each line, fmexample 
": rem 123" , DUII·t ,'lila tlli,; stail'lI/l'lIl wlwlI IYI,iIlS ill (1 l'roIgmm. 
It is jus t for yoor information , The rem makes the numlx'r 
harmless if sonll'one does Iype il in. It will, however, usc up 

the Proofrc,ldcr by prcs~il1g RUN/STOP-RESTORE (hold 
down 1Ill! RUNISTOP key and sharply hit thc RESTORE 
key). This procedure i., not ncccs&u y for disk SAVEs, b/ll 1/011 
must disab!r ,,,~ Proofrrodt'r t1li~ way befOrt' tl falX SA l' E. . 

SAVE to tape l'ra~s Ihc Proofreader from memory. so 
you'll huve tn LOAD .lnd RUN il .lsain if you wanllo Iype 
.lnuther lis ting. SAVE to di~k doe!> not erase the Proorreadl.t. 

Replace Original Proofreader 
If you typed in the nriginal version of th~ Proofreader (Oc· 
toi>cr 1983 issue), you should replan· it with the impro\'ed 
vl;'rsion below. We olddcd ., POKE to thl;' original version to 
protect it from being ernsed when you LOAD another p ro­
s r.lm from tape. The POKE docs protl'Ct the l'roofr(!.1der, 
(lnd the I'ronfrCddcr itself w.h not .lfk'Cted. 11\)\\"evl;'r, a 
~lu i rk in the VIC-20's npcr"ting system meilIH, th.lt programs 
typed in with the I'roofre.lder and SAVEd on tupe c,mnot be 
LOADed properly 1.1t(>r. j( ),ou LOAD ,1 progrolJn SAVEd 
while the I'rolJfreildcr WilS in memory, you sec ?LOAD 
mROR. This .lpplies only to VIC tape SAVEs (disk SAVEs 
work OK. and the quirk was fixed in Ihe Commod(lrt" 64). 

If ),ou have a program typed in with the original Proof­
reader and SAVEd on tape. follow this special LOAD 
procedure: 

1. Tum the power off, then on . 
2. LOAD the program (rom tape (dis regard the ?LOAD 

ERROR). 
3. Enter: POKE 45, PEEK(174):POKF. 46, PEEK(175):CLR 
-I. ReSAVE the program to tape. 
The program will LOAD fille in tl-c fulure. We s trong ly 

rl'comme nd tholt you type in Ihe new version of the Proof· 
rC.lder .1I1d disca rd the old onl'. 

Automatic Proofreader For VIC And 64 

memC'lry if you cnter it, and it will confuse the Proofreader, HI" PRINT" (CLR) PLEASE WAIT .. . " : FORI"'B86'ro 
even if you entered the re ,;t of the line c~lrrectly, 1018: READA: CK-CK+A: POKEI. A: NEXT 

When you type in .llinc from a program lis ting il nd 119 IF CK< > 17539 THEN PRINT'" DOWN} YOU MAD 
prc:>s RETURN, the Pnli.)frcader displ.1Y" a numlx>r .1t the E AN ERROR"; PRINT" IN DATA STATEMENTS . 
lOp of your screen. Thi:; r:hrckswlI Iwm/It" musillmidl Oil! "; END 

. " . 1 29 SYS886 : PRINT"{CLR}{2 DOWN}PROOFREADER cllt'fkslIIII IUlmba ill 1111' ,'rIIlletl /i.~lm,~. I it ( ocsn't. It means 
ACTIVATED. ":NEW 

you typed the line differentl)' than the way it is listed, Im- 886 DATA 173, 'D6 . ee3. 2el.15e, 2e8 
medi"tely recheck your typing. Remember, dC!n't type the 892 DATA 901, "96.141.151.003,173 
rem s tatement with the chl'Cksum number; it is published 898 DATA 037,003. 141. 152.0"3, 169 
only:;o you ca n Chl'("k it .ls"ins t the number which appeaN _ 904 DATA 150,141,036.003.169,003 
onyour~recn. 910 DATA 141,037,003 ,1 69,000,133 

Thl' [Jf(lJJfreilder is nut picky wilh SPilC('S. It will not 916 DATA 254,096,032,087.241,133 
notice extr.1 "paces or missing ones. This b for your convcn- _ 922 DATA 251 .134,252.132.253 .008 
iencc, s ince sp'lcing is gl'ncr.,lly nClt important. But occasion- 928 DATA 291,013 , 240 .017 . 291 , "32 
nlly proper spilci ng is important, so be l'Xlr,' carefu l with 934 DATA 240.1305 ,024. 101.254, 133 
spaces, sinct.'lhe Pf(}Ofru,lder will calch practically everything 940 DATA 254.165,251.166.252,164 
else th.lt can go wrong. 946 DATA 253. e4". 096.169.013 . 032 

TIlc re's olnothcr thing to watch out for: if you enler the 952 DATA 210, 255. 165, 214, 141, 251 
line by using abbrevia tion's for commands. the checksum ,'.',8 DATA "03,206,251,003.169,00" , . , h" 'd DATA 133,216 , 169,019,032 ,210 
will nnt OI.,tch up. But I \l'rc I ~,} W.I), to mil c I e. roo re~ er 970 DATA 255,169 ,018.032 .210,255 
chC('k II. M tl'rcnlcnng Ihe lin.:, LIST it. ·nlis elinunales t I,' 976 DATA 169,058,032 . 210.255. 166 
nbbrcvialions, Then move thc cursor up to the line and presS 982 DATA 254, 169, "ee. 133.254, 172 
RETURN. It should now match Ih(' checksum. You c.ln clll'Ck 988 DATA 151 , "03. 192.087.208.006 
whole group!> of lines this way. 994 DATA £132.205,189.076.235 , 1303 

Special Tape SAVE inslrucllons 
When you'rc done typing ,1 listing, you must diMble thc 
['roo(rc.lder before SAVEing the progr",n 011 t.lpe. Dis.,ble 
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1000 DATA £132.265.221,169,032.032 
10£16 DATA 21" , 255,032,210,255.173 
1012 DATA 251.003.133,214 ,076. 173 
1018 DATA ~03 

I 

______ .LCc ______________ ~ ______ ~ 



lLJff VMachineLanguage
Entry Program
64 Alld VIC-20 Charles Brannon, Program Editor

MLX is a labor-saving utility that allows almost

failsafe entry of machine language programs pub

lished in COMPUTE!^ GAZETTE. You need to know

nothing about machine language to use MLX—it

was designed for everyone. There are separate

versions for the Commodore 64 and expanded

VIC-20 (at least 8K). MLX was conceived and writ

ten by Program Editor Charles Brannon. Important:

MLX is required to type in the machine language

programs in this issue.

MLX is a new way to enter long machine language

(ML) programs with a minimum of fuss. MLX lets you

enter the numbers from a special list thai looks similar

to BASIC DATA statements. It chocks your typing on a

line-by-line basis. It won't let you enter illegal charac

ters when you should be typing numbers. It won'! let

you enter numbers greater than 255 (forbidden in ML).

It won't let you enter the wrong numbers on the wrong

line. In addition, MLX creates a ready-to-use tape or

disk file. You can then use the LOAD command to read

the program into the computer, a.s with any program:

LOAD "filename",l,l (for lape)

LOAD "niename",8,l (for disk)

To start the program, you enter a SYS command

thai transfers control from UASiC to machine language.

The starting SYS number always appears in the appro

priate article.

Using MLX
Type in and save the correct version of MLX for your

computer (you'll want to use it in the future). When

you're ready to type in an ML program, run MLX.

MLX asks you for two numbers: the starting address
and the ending address. These numbers are given in

the article accompanying the ML program.

You'll see a prompt corresponding to the starting

address. The prompt is the current line you are entering

from the listing. It increases by six each time you enter

a line. That's because each line has seven numbers—six

actual data numbers plus a checksum mnnhcr. The

checksum verifies that you typed the previous six num

bers correctly. If you enter any of the six numbers

wrong, or enter the checksum wrung, the computer

rings a buzzer and prompts you to reenter the line. If

you enter it correctly, a bell tone sounds and you con

tinue lo the nexl line.

MLX accepts only numbers as input. It you make

a typing error, press the INST/DFL key; the entire

number is deleted. You can press it as many times as

necessary back to the start of the line. If you enter

three-digit numbers as listed, the computer automati

cally prints the comma and goes on lo accept the next

number. If you enter less than three digits, you can

press either the comma, SPACH bar, or KKTLJRN key

to advance to the next number. The checksum auto

matically appears in inverse video for emphasis.

MLX Commands

When you finish typing an ML listing (assuming you

type it all in one session) you can then save the com

pleted program on tape or disk. Follow the screen

instructions. If you get any errors while saving, you

probably have a bad disk, or the disk is full, or you've

made a typo when entering the MLX program itself.

You don't have lo enter the whole ML program in

one sitting. MLX lets you enter as much as you want,

save it, and then reload the file from tape or disk later.

MLX recognizes these commands:

SHIFT-S: Save SHIFT-N: New Address

SHIFT-L: Load SHIFT-D: Display

When you enter a command, MLX jumps out of

the line you've been typing, so we recommend you do

it at a new prompt. Use the Save command to save

what you've been working on. It will save un tape or

disk as if you've finished, but the tape or disk won't

work, of course, until you finish the typing. Remember

what address you stop at. The next time you run MLX,

answer all the prompts as you did before, then insert

the disk or lape. When you get to the entry prompt,

press SI 1IFT-L to reload the parlly completed file into

memory. Then use the New Address command to

resume typing.

To use the New Address command, press Si HFT-N

and enter the address where you previously stopped.

The prompt will change, and you can then continue

typing. Always enter a New Address that matches up

with one of the line numbers in the special listing, or

else the checksum won't work. The Display command

lets you display a section of your typing. After you

press SI IIFT-D, enter Iwo addresses within the line

number range of the listing. You can abort the listing

by pressing any key.

The special MLX commands may seem a bit con

fusing, but as you work with MLX, they will become

valuable. Tor example, what if you forgot where you

stopped typing? Use the Display command to scan

memory from the beginning lo the end of the program.

When you reach the end of your typing, the lines will

contain a random patlern of numbers. When you see

the end of your typing, press any key to stop the listing.

Use the New Address command to continue lyping

from the proper location.

You can use the Save and Load commands to

make copies of the completed program. Use Load lo

reload the lape or disk, then insert a new tape or disk

and use Save to make a new copy.

Be sure to save MLX; it will be used for future-ML
programs in COM!'UTI-!'s GAZETTE.

Sec program listings on page 184. (g
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LX Machine Language 
Entry Program 

For Commodore 64 And VI C-20 Charles Brannon, Pcogram Ed; 'or 

MLX is a labor..-saving utility that allows almost 
failsafe entry of machine language programs pub­
lished in COMPUTE!'s GAZETrE. You need to know 
nothing about machine language to use MLX-it 
was designed for everyone. There are separate 
versions for the Commodore 64 and expanded 
VIC-20 (at least 8K). MLX was conceived and writ­
ten by Program Edi tor Charles Brannon. Important: 
MLX is required to type in the machine language 
programs in this issue. 

MLX is a new way 10 en ter long machine language 
(~fL) programs with a minimum of fuss, MLX IclS you 
enter the numbers from a specia l lis t thai looks s imilar 
to BASIC DATA statemen ts. It checks your typing on a 
line-by-line basis. It won' llcl you enter illega l cha me­
leTS when }' OU should be typing numbers. It won't le t 
you e nter numbers g reate r than 255 (forbidde n in ML) . 
II won't le t you (' nler till' wrung numbt!rs on the wrong 
line. In .,dditilJn , tIo lLX creatcs a re,ldy-to-use t.1pe or 
disk file. You mn then use the LOAD command to !"C.ld 
til(!' program into the computer, as with a ny p rogram: 

LOAD "filename",l,l (for tape) 
LOAD " filcI1Jmc",8,l (for d jc;k) 

To s lartlhc prlJgram, you enh.'r a SYS comlll,lnd 
th.lt transfers control from BASIC to machine lang uage. 
The s larting SYS number alw.1y!> appe.lrs in the appro­
priate article. 

UsingMLX 
Type in nnd SolVC the correct vers ion of MLX for your 
compu ter (you' ll wilnt to use it in th..: future) . Whc n 
you're read)' to ty pe in an ML program , run MLX. 
MLX asks yo u for two numbers: the starting address 
.1Ild the ending address. Tlwse numbers .lrt.' g iven in 
the article nccomp.,llying the ML progra m. 

You' ll sec a prompt correspondi ng to the starting 
.1ddress. The p rom pt is the curren t line you arc entering 
(rom the lis ting. It incl'easeS by si:-. each time YOll enter 
.1 line. Th,lI's beca use each linl' ha s seven numbers- s ix 
actu al data numbers plus a ciletkslIlIIlIIlIIl/1('r. The 
checksum verifies that you typed the p revious six nu m­
bers correctly . If YOll e nte r any of the six numbers 
wrong, or en ter the checksum wrong, the computer 
rings a buzzer and prompts you to reenter th e line . If 
you e nter it corn.'Ctly, a bell tone sounds and yOll con­
tinue to the ncx t linc. 

MLX Clccepts only numbers ilS input. It you moke 
a typing error, p ress the INST/DEL key; the e ntire 
number is deleted. You can p ress it as man)' times as 
necessa ry bilCk to the s tart of the line. If }'OU enter 
three-digit numbers ,lS listed, the computer automati ­
cally prints the commo and goes o n to ,1eccpt the next 
!lumber. If you enter less than three digits, you can 

press either the comma, SPACE bar, or RETURN key 
to advance to the next number. The chl.'Cksum au to­
matically appears in inverse vid eo for emphasis . 

MLX Commands 
When you fini sh typing an ML lis ting (assumi ng yOll 
type it all in one ~ession) you Cilll then Sc1\'e the com­
plcted program o n tape o r disk. Follow the screen 
instructions. ]( you get nny errors while saving, you 
probably have a bad disk, or the disk is full , or you've 
made a typo when entering the MLX program itself. 

You don' t ho ve to enter the whole ML program in 
one silting . MLX lets you enter as much as yOll want, 
s.we it, and then relond the file from tape or disk la ter. 
MLX recognizes these commands: 

SHlfT-S: SJve SHII-T-N: New Address 
Sl-lifT-L: Load SHlfT-D: Display 

When YOll en ter a comm.lI1d, MLX jumps out of 
thc line you've been typing, so we recommend you do 
it ilt a new prompt. Use the Save command to save 
what you'vc been working o n . It will Sewc on tape or 
d isk as if you've fini shed , but the tnpe or disk won't 
work, of course, until you fini sh the typing. Remembt!r 
what address you s top at. The next time yOll run MLX, 
answer all th e prompts as you did before, then insert 
the disk o r ta pe. When you set to th e entry prompt, 
press SI-IIFT-L tu relu.lClthe partly completcd file into 
mcmory. Theil use the New Address command to 
rC~lIme typing. 

To use the New Addresscommand, pressSIIIFT-N 
and enter the .,ddress where you previously s topped . 
The p rom pt will change, and you can then con timH.' 
typing. Always en ter a Ne w Address that matches up 
with (Inc u( the line numbers in the special lis ting, or 
else the checksum won't work. The Displa y comrnond 
lets you display a section of your ty ping . After you 
press SIIIFT-D, enter two addresses within the line 
number range o f the lis ting. Vou can abort the listi ng 
by pressing any key. 

The specia l MLX conullilllds may seem a bit con· 
fus ing, but ,IS you work with MLX, they will become 
valuable, For exa mp le, wha t if you fo rgot wherr: you 
stopped typing? Usc the Display command to scan 
illemory from the beginning to th e e nd of the program. 
When you reach the end of your typing, the lines will 
contain a random pa ttern of numbers . When you sec 
th e .md of your typing, press any ke}' to s top the lis ting. 
Use the New Address command to con tinu e typing 
(rom the proper loca tion . 

You ca n usc the Save and Load commands to 
make copies of the completed progra m. Use Load to 
reload the tnpe or disk, then insert a new tape or disk 
and use Save to makea new copy. 

Be sur..: to save MLX; it will be lIsed for futuro.ML 
programs in COMI'UTE!'s GAZ~n-E. 

See Ilrogmm/islillgs olllHINe 184 . • 
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SpeedScript
(Article on page 38.)

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:
SpeedScrlpt—Commodore 64 Version

2049

2055

2061

2067

2073

2079

2085

2091

2097

2103

2109

2115

2121

2127

2133

2139

2145

2151

2157

2163

2169

2175

2181

2187

2193

2199

2205

2211

2217

2223

2229

2235

2241

2247

2253

2259

2265

2271

2277

2283

2289

2295

2301

2307

2313

2319

2325

2331

2337

2343

2349

2355

2361

:048,

:032,

il65,

:252,

:055,

:169,

:000,

:000,

:244,

i 008,

i 208,

1096,

:208,

:252,

:254,

:208,

= 185,

:136,

= 123,

:208,

:195,

sl96,

:182,

= 026,

:185,

:026,

tl73,

il55,

:127,

:040,

:041,

= 136,

:132,

:145,

:167,

:155,

sl56,

:040,

:195,

= 165,

tl33,

:230,

:003,

= 193,

:155,

:026,

:156,

:026,

008,010,

054,049,

103,009,

251,141,

141,052,

054,008,

008,166,

000,141,

185,000,

200,204,

238,052,

224,000,

224,165,

165,181,

001,096,

141,123,

122,008,

141,126,

125,008,

004,240,

000,000,

192,255,

008,206,

234,096,

133,020,

169,216,

026,133,

133,156,

026,133,

141,032,

194,026,

153,196,

201,031,

208,235,

127,201,

208,245,

167,136,

195,136,

024,152,

165,156,

152,157,

240,008,

200,076,

195,105,

020,144,

021,232,

076,179,

192,026,

026,096,

141,182,

133,038,

141,183,

133,039,

000,158,

000,000,

076,193,

051,008,

008,165,

165,254,

181,240,

186,026,

000,153,

186,026,

008,238,

240,007,

180,208,

170,005,

024,138,

008,165,

024,138,

008,165,

232,164,

013,160,

153,000,

208,245,

126,008,

169,040,

169,004,

133,021,

155,173,

162,001,

012,173,

208,160,

145,020,

026,200,

240,019,

136,177,

032,240,

160,039,

185,196,

016,248,

101,155,

105,000,

060,003,

169,032,

246,008,

040,133,

004,230,

224,025,

008,165,

165,156,

169,000,

026,141,

169,028,

026,141,

169,032,

050,238

000,158

009,179

165,032

253,128

141,026

032,207

160,213

000,131

208,111

055,128

202,236

222,000

180,108

101,141

251,007

101,119

253,026

180,191

255,227

000,203

206,089

202,038

133,251

133,031

173,035

183,241

173,046

195,125

000,230

177,148

041,190

192,235

155,126

005,083

200,175

026,035

164,103

133,193

133,181

192,193

145,113

024,234

195,068

196,224

240,219

155,095

141,080

133,138

188,104

133,060

189,119

162,106

2367 1179,160,255,198,156,145,132
2373 :155,200,230,156,145,155,086
2379 :200,208,251,230,156,202,042
2385 :208,246,145,155,096,133,040

2391 :167,132,168,160,000,177,123
2397 !167,240,006,032,210,255,23 5

2403 :200,208,246,096,169,012,006

2409 1141,195,026,169,038,133, 039

2415 !001,169,011,141,194,026, 141
2421 !032,036,009,169,000,141,248
2427 :185,026,032,115,015,169,153
243 3 =255,141,138,002,032,245,174
2439 =012,032,150,009,169,100,095
2445 =160,025,032,086,009,238,179
2451 s184,026,096,032,166,009,148

2457 :169,085,160,02 5,032,086,198
2463 =009,169,000,141,184,026, 176

2469 1096,162,039,169,032,157,052

2475 :000,004,202,016,250,169,044

2481 =019,076,210,255,072,041,082

2487 :128,074,133,167,104,041,062
2493 :063,005,167,096,160,000, 168

2499 :177,038,133,002,160,000,193

2505 =177,038,073,128,145,038,032
2511 =032,142,008,032,228,25 5,136

2517 =208,013,165,162,041,016,050

2523 =240,245,169,000,133,162,144

2529 :076,199,009,170,160,000,071
2 535 :165,002,145,038,224,095,132

2541 :208,012,032,160,011,169,061

2547 =032,160,000,145,038,076,182
2553 =193,009,173,184,026,240,050
2559 =007,138,072,032,150,009,151

2565 =104,170,138,201,013,208,071

2571 =002,162,095,138,041,127,064

2577 :201,032,144,070,224,160,080

2583 =208,002,162,032,138,072,125

2 589 :173,185,026,240,003,032,176

2595 =140,014,104,032,181,009,003
2601 =160,000,145,038,032,142,046
2607 =008,056,165,038,237,1B8,227

2613 =026,133,167,165,039,237,052

2619 :189,026,005,167,144,014,092

2625 =165,038,105,000,141,188,190

2631 =026,165,039,105,000,141,035

2637 =189,026,230,038,208,002,002

2643 =230,039,032,231,010,076,189

2649 =193,009,138,174,125,010,226

2655 =221,125,010,240,006,202,131

2661 =208,248,076,193,009,202,013

2667 =138,010,170,169,009,072,163

2673 (169,192,072,189,162,010,139

2679 :072,189,161,010,072,096,207

2685 :035,029,157,137,133,002,106

2691 i012,138,134,020,148,004,075

2697 =019,009,147,135,139,005,079

2703 1136,140,022,145,017,159,250

2709 =018,024,026,016,028,030,035

2715 =006,001,011,008,031,003,215

2721 : 150,011,159,011,170,011,161

2727 :227,011,054,012,066,012,037

2733 :080,012,179,012,231,013,188

2739 =139,014,014,014,083,014,201

2745 : 201,014,225,014,253,014,138

2751 1024,015,185,015,2 22,017,157

275 7 1205,016,043,018,080,012,059
2763 =179,012,111,018,118,019,148

2769 =023,020,028,012,108,020,164
2775 =186,017,107,023,002,014,052

2781 =039,020,244,012,210,02 3,001
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Speed Script 
(Art icle on page 38.) 

BEFO RE TYPING ... 
Before typing in pror.ams, please refer to "How 
To Type (:OMPUTE.'s Gazette Programs," "A 
Beginner's Guide To Typing In Programs," and 
" Inc Automatic Proofreader" that appear before 
the Program Listings. 

Program 1: 
SpeedScrIpt-Commodore 64 Version 
2049 :01 1 ,008,010 , 000 ,1 58 , 050 , 238 
2055 :048 . 054,049,000 , 000 , 000,158 
2061 :032.103,009,076 ,1 93 , 009.179 
2067 1165 , 251 , 141.051 , 008 , 165 , 032 
2073 :252,141, 052.008 , 165 . 253,128 
2079 :141,054,008,165 . 254 , 141 , 026 
2085 :055,008 , 166,181,240 . 032 , 207 
2091 :169 , 000,141,186 , 026 , 160 , 213 
2097 :000 , 185.000,000,153 , 000 , 131 
2103 :000,200,204,186 , 026,208,111 
2109 :244,238 , 052 , 008 , 238 . 055,128 
2115 10 08 . 224,000. 249 , 007, 202 , 236 
21 21 1208 , 224, 16 5,1 80 ,208 , 222 , 000 
21 27 1096 ,165 , 181 , 1 70 , 00 5 , 180 , 108 
2133 :208 , 0 01 , 096,024 ,138, 1 01 ,141 
21 39 :252 , 1 41, 1 23 , 008, 165,251, 007 
2145 :141 ,122,008 , 024 , 138, 101 ,119 
21 51 :254 ,1 41 ,126,008,165,253, 0 26 
2157 :14 1 ,125 , 008 , 232 , 164,180,191 
2163 1208, 0 04 , 240 , 0 1 3 ,160, 255 , 227 
2169 11 85 , 000 , 000 , 153 , 00 0 , 000,203 
2175 :136 , 192 , 255 , 208 , 24 5 , 206,089 
2181 : 123 , 008 , 206 , 126 , 00 8 , 202,038 
2187 :208,234 , 096,169 ,040 , 133,251 
2193 :19 5 ,133 , 020 , 169 , 004 , 133 , 031 
2199 : 196 , 169 , 216 , 133 , 021, 173 , 035 
2205 : 182 , 026,133 ,1 55 ,1 73 , 183 , 241 
22 11 :026 ,1 33 ,1 56 ,1 62 ,001, 173, 046 
221 7 : 185 , 026,133,01 2 ,1 73 ,195 , 125 
2223 :026 ,14 1 , 032,208 , 160 , 000 , 230 
2229 :173,194,026 , 145 , 020, 177 ,148 
2235 : 1 55 ,153, 196,026,200 ,041, 190 
2241 : 1 27 , 201,031 , 240 ,019 ,192 , 235 
2247 :040,208 , 235 ,136 ,1 77 ,15 5 ,1 26 
2253 : 041,127 , 201 , 032 ,240 , 005,083 
2259 1136 , 208 , 245 ,1 60, 039 , 200, 1 75 
2265 :1 32 ,167 ,1 36 ,1 85 ,196 , 026,035 
2271 : 1 45 ,195 , 136,016 , 248 , 164, 1 03 
2277 :167 , 024,152 ,1 01,155 , 133 , 193 
2283 : 155 ,165,156, 10 5 , 000 , 133 , 181 
2289 :156,152,157,060,003, 192 , 193 
2295 :040 , 240 , 008,169 , 032,145 ,113 
2301 :195,200,076,246 ,008,024 , 234 
2307 11 65,195,105 , 040 , 133,195 , 068 
2313 :1 33,020,1 44 , 004, 230,196 , 224 
2319 :230 , 021 , 232 , 224 ,025 , 240 , 219 
2325 : 003 , 076 , 179 , 008 ,165 , 155 , 095 
233 1 : 1 4 1,192 , 026 , 165 ,1 56 , 141 , 080 
2337 : 1 93 , 026 , 096 , 169 ,000 , 133,138 
2343 :1 55 ,14 1, 182 , 026 ,141, 188 , 104 
234 9 : 026, 133,038, 169 , 028 , 133,060 
2355 :156 , 141 , 183 , 026 ,141 , 189,119 
2361 : 026, 1 33, 0 39 ,1 69 ,032,, 162,106 
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2367 : 179 ,160 , 255 ,198 , 156,145,132 
2373 :155 , 200 , 230 ,1 56,145,155 , 086 
2379 :200 , 208, 25 1, 230 ,1 56 , 202,042 
2385 : 208 , 246, 145 ,1 55 , 096 , 133,040 
2391 : 1 67 ,1 32 ,168 ,160 , 000 ,1 77,123 
2397 : 1 67 , 240 , 006 , 032 , 2 10~255,235 
2403 :200,208,246 , 096 , 169 , 012,006 
2409 : 141,195 , 026 , 169 , 038,133,039 
2415 :001 , 169 ; 011 ,141 , 194 , 026 , 141 
2421 : 032 , 036 , 009 , 169 , 000 , 141 , 248 
2427 :185 , 026 , 032 , 115 , 015 ,169,153 
2433 : 255 , 141, 138 ,002 , 032,245,174 
2439 :01 2 ,0 32 ,1 50,009 , 169 ,100,095 
2445 :160 , 025 ,032 , 086 , 009 , 238,179 
2451 :184 , 026 , 096 , 032,166 , 009,148 
2457 :169 , 085 , 160 , 025,032 , 086,198 
2463 :009 , 169 , 000 , 141,184,026,176 
2469 :096,162,039 , 169 , 032,157,052 
2475 :000 , 004 , 202,016,250,169 , 044 
2481 : 019 , 076 , 210 , 255 , 07 2 ,041,082 
2487 :128,074,133 , 167,104,041 , 062 
2493 :063,005,167 , 096 , 160 , 000 , 168 
2499 :177,038,133,002,160 , 000,193 
2505 :177 , 038,073,128,145,038,032 
2511 :032,142,008,032,228 ,255,136 
2517 :208 , 013,165,162,041,016 , 0 50 
2523 :240,245 , 169 , 000,133,162,144 
2529 :076,199,009,170 , 160,000 , 071 
2535 :165,002,145 , 038,224 , 095,132 
2541 :208,012 , 032 , 160,011,169,061 
2547 :032,160,000,145 , 038 , 076 , 182 
2553 :193 , 009,173 , 184,026,240,050 
2559 :007,138,072 , 032 , 150,009 , 15 1 
2565 :104 , 170 , 138 , 201, 013 , 208,07 1 
2571 : 002,162,095 , 138 , 041,127,064 
2577 : 201 , 032,144 , 070,224,160 , 080 
2583 : 208 , 002,162 , 032 , 138 , 072,125 
2589 :173,185,026 , 240 , 003 , 032,176 
2595 : 140,01 4,104 , 032 , 181 , 009,003 
2601 :160 , 000 , 145 , 038,032 , 142,046 
2607 :008 , 056, 165,038,237,188,227 
2613 :026,133,167 , 165 , 039 , 237 , 052 
2619 :189 , 026 , 005 , 167 ,1 44 , 014 , 092 
2625 :165 , 038,105 , 000 ,1 41 , 188,190 
2631 :026 , 165 ,0 39 , 10 5 ,000 ,14 1, 035 
2637 : 189, 0 26,230 , 038 , 208 , 002 , 002 
2643 :230, 0 39,032 , 231, 010 , 076 ,189 
2649 : 193,00 9 , 138 , 174 ,125 , 0 10,226 
2655 :221, 125 , 010, 240 ,006 , 20 2 ,1 31 
2661 :29 8 , 248,076 ,19 3 ,909 , 202 ,013 
2667 11 38 ,010,170,169,009 , 072 ,16 3 
2673 1169,19 2 ,97 2 ,189,162 ,910 ,1 39 
26 7 9 :07 2 , 189,161,019,972 ,996 , 20 7 
268 5 : 03 5 ,029 ,1 57 ,13 7 ,1 33 ,002 ,106 
2691 101 2 ,138,1 34,029,148,004,075 
2697 : 019,009,147,135,139 , 00 5 .079 
279 3 1136,140,022,145,017, 1 59 ,259 
2709 : 018,024 ,026.016,028,030 .03 5 
2715 :006,001 ,011 ,008 , 031 , 003 , 215 
2721 :150 , 011 , 159,011 , 170 , 011 , 161 
2727 :227,01 1 ,054 ,012 , 066 , 012,037 
2733 : 080 ,012,179,012 , 231 , 013 , 188 
2739 :139 , 014 , 014,014 , 083,014 , 201 
2745 :201 , 014,225,014 , 253,014 ,1 38 
275 1 :024,01 5,185 , 015 , 222 , 017,157 
2757 :205 , 016,043,01 8 , 080 , 012,059 
2763 :179 , 012 ,111,018 , 1 18 , 019 , 148 
2769 :023 , 020 , 028 , 012 ,108 , 020 , 164 
2775 :186,017,107,023 , 002 , 014,052 
2781 :039 , 020 , 244,012 , 210 , ~23 , 00 1 



2787 :052,025,122,014,032,071,031

2793 1011,056.165,038,237,182,154

2799 :026,133,167,165,039, 237, 238

2805 :183,026,005,167,176,030,064

2811 :056,173,182,026,233,000,153

2817 :133,167,173,183,026,233,148

2823 :028,005,167,240,013,165,113

2829 :038,141,182,026,165,039,092

2835 :141,183,026,032,142,008,039

2841 1056,173,192,026,229,038,227

2847 :133,155,173,193,026,229,172

2853 :039,133,156,005,155,240,253

2859 1002,176,024,024,173,182,112

2865 :026,109,061,003,141,182,059

2871 :026,173,183,026,105,000,056

2877 sl41,183,026,032,142,008,081

2883 :076,025,011,096,056,173,248

2889 :188,026,233,000,133,167,052

2895 :173,189,026,233,207,005,144

2901 :167,144,010,169,000,141,204

2907 :18B,026,169,207,141,189,243

2913 :026,056,165,038,233,000, 103

2919 :133,167,165,039,233,028,100

2925 :005,167,176,009,169,000,123

2931 :133,038,169,028,133,039,143

2937 ;096,056,165,038,237, 188,133

2943 :026,133,167,165,039,237,126

2949 :189,026,005,167,176,001,185

2955 :096,173,188,026,133,038,025

2961 : 173,189,026,133,039,096,033

2967 :230,038,208,002,230,039,130

2973 :076,231,010,165,038,208, 117

2979 :002,198,039,198,038,076,202

2985 :231,010,165,038,133,155,133

2991 :165,039,133,156,198,156,254

2997 :160,255,177,155,201,032,137

3003 :240,004,201,031,208,003,106

3009 :136,208,243,177,155,201,033

3015 :032,240,008,201,031,240,183

3021 :004,136,208,243,096,132,000

3027 :167,056,165,155,101,167,254

3033 :133,038,165,156,105,000,046

3039 :133,039,076,231,010,160,104

3045 :000,177,038,201,032,240,149

3051 :008,201,031,240,004,200,151

3057 :208,243,096,200,240,025,229

3063 j177,038,201,032,240,247,158

3069 :201,031,240,243,024,152,120

3075 :101,038,133,038,165,039,005

3081 :105,000,133,039,076,231,081

3087 :010,173,188,026,133,038,071

3093 s173,189,026,133,039,076,145

3099 !013,012,169,000,141,182,032

3105 :026,173,189,026,056,233,224

3111 :004,201,028,176,002,169,107

3117 :028,141,183,026,032,142,085

3123 :008,076,016,012,238,195,084

3129 :026,173,195,026,041,015,021

3135 :141,195,026,096,238,194,185

3141 :026,173,194,026,041,015,032

3147 :141,194,026,076,142,008,150

3153 :165,038,133,155,165,039,008

3159 1133,156,198,156,160,255,121

3165 :177,155,201,046,240,012,156

3171 :201,033,240,008,201,063,377

3177 :240,004,201,031,208,004,02 5

3183 :136,208,23 5,096,177,155,094

3189 :201,046,240,026,201,033,096

3195 :240,022,201,063,240,018,139

3201 :201,031,240,014,136,208,191

3207 :235,198,156,165,156,201,222

3213 :000, 176, 227, 076, 169, 012 ,.033

3219 (132,167,198,167,200,240,227

3225 :010,177,155,201,032,240,200

3 231 :247,136,076,210,011,164,235

3237 :167,076,115,012,169,000,192

3243 :13 3,038,169,028,133,039,199

3249 :076,2 31,010,160,000,177,063

3255 1038,201,046,240,029,201,170

3261 :033,240,02 5,201,063,240,223

3267 t021,201,031,240,017,200,137

3273 :208,235,230,039,165,039,093

3279 s205,189,026,240,226,144,213
3285 :224,076,016,012,200,240,213

3291 :250,177,038,201,032,240,133

3297 :247,201,046,240,243,201,123

3 303 :03 3,240,239,201,063,240,223

3309 :235,201,031,240,231,076,227

3315 1001,012,169,000,141,130,184

3321 :027,169,208,141,131,027,184

3327 :032,166,009,169,120,160,143

3333 :025,032,086,009,169,001,071

33 39 :141,184,026,096,056,165,167

3345 :038,233,000,133,167,165,241

3351 :039,233,028,005,167,208,191

33 57 :003,104,104,096,165,038,027

3363 :133,251,165,039,133,252,240

3369 1096,056,165,038,133,253,014

3375 (073,255,101,251,141,134,234

3381 :027,165,039,133,254,073,232

3387 .255,101,252,141,135,027,202

3393 tl65,251,141,136,027,165,182

3399 »252,141,137,027,165,253,022

3405 :141,138,027,133,251,165,164

3411 t254,141,139,027,133,252,005

3417 :024,173,135,027,109,131,176

3423 :027,201,255,144,020,032,006

3429 :166,009,169,135,160,025, 253

3435 :032,086,009,169,001,141,033

3441 :184,026,169,000,133,198,055

3447 :096,173,130,027,133,253,163

3453 :173,131,027,133,254,173,248

3459 :134,027,133,180,024,109,226

3465 :130,027,141,130,027,173,253

3471 :135,027,133,181,109,131,091

3477 :027,141,131,027,169,000,132

3483 :141,026,208,169,032,133,096

3489 :001,032,019,008,169,038,172

3495 1133,001,169,001,141,026,126

3501 s208,173,136,027,133,251,077

3507 :173,137,027,133,252,173,050

3513 :138,027,133,253,173,139,024

3519 :027,133,254,056,173,188,254

3525 :026,229,253,133,180,173,167

3 531 :189,026,229,254,133,181,191

3537 :032,019,008,056,173,188,173

3543 !026,237,134,027,141,188,200

3 549 :026,173,189,026,237,135,239

3555 :027,141,189,026,096,032,226

3561 :015,013,032,160,011,032,240

3567 1042,013,056,173,130,027,168

3573 :233,001,141,130,027,173,182

3 579 :131,027,233,000,141,131,146

3585 :027,096,032,151,011,032,094
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2787 : 052 , 025 , 122 , 0 14 , 032 , 071 , 031 
2 793 :01 1 , 056. 165 , 0 38 , 237,182, 1 54 
2799 :026 , 133,167, 165 , 039,237 , 238 
2805 · ;183,026 , 005 , 16 7 , 176 , 030 , 064 
2811 ;056,173,182 , 026 , 233,000,153 
2817 : 133 , 167,173,183,026,233 , 148 
2823 :028 , 005,167,240 , 013 , 165 , 113 
2829 :038 , 141,182 ,026,165 , 039,092 
2835 : 141 , 183,026,032,142,008,039 
2841 :056 , 173,192,026 , 229 , 038,227 
2847 :133 , 155 , 173 , 193 , 026 , 229 , 172 
2853 : 039,133 , 156 , 085 , 155,240 , 253 
2859 : 802 , 176,024 , 024 ,1 73 , 182,112 
2865 :026,109,061,003,141 , 182 , 059 

2871 :026,173,183,026,105 , 000,056 
2877 : 141,183,026 , 032,142,008,081 
2883 :076,025,811,896 , 856 , 173,248 
2889 :188 , 026, 233 ,000 , 133 , 167 , 052 
2895 :173,189,026 , 233 , 207 , 005,144 
2901 :167,144 , 010, 169,000 , 141 , 204 
2907 : 188 , 026 , 169,207, 141 , 189 , 243 
2913 :026,056,165 , 038 , 233 , 000,103 
2919 ; 1 33,167,165,039,233,028 , 100 
2925 : 005,167,176,009,169 , 000 , 123 
2931 : 133,038,169,028 , 133 , 039 , 143 
2937 : 096,056,165 , 038 , 237,188,133 
2943 : 026,133 , 167 , 165 , 039,237 , 126 
2949 :1 89 , 026,005,167,176,001,185 
295 5 : 096,173,188,026,1 33 , 038,025 
2961 :173,189 ,026, 133,039 ,096,033 
2967 :230 , 038 . 208 , 002,230,039,130 
2973 :076 , 231 , 010,165 , 038,208,117 
2979 :002 ,198 , 039 , 198 , 038 , 076,202 
2985 : 231,010 , 165 , 038 , 133 , 155 , 133 
2991 :165,039,133,156 , 198 , 156 , 254 
2997 :160,25 5 , 177 , 155 , 201,032 , 137 
3003 : 240,004 , 201 , 031 . 208,003,106 
3009 : 136,208, 243 ,177 , 155,201,033 
3015 :032,240,808,201,031,240,183 
3021 : 004,136,208,243 , 096,132,000 
3027 :167 , 056,165 , 155 , 101,167,254-
3033 :133 , 038 , 165 ,1 56 , 105 , 000,046 
3039 :133 , 039 , 076 , 231 , 010 , 160,104 
3045 :000,177 , 038,201, 032,240,149 
3051 :008 , 201 , 031,240,004 , 200 , 151 
3057 :208,243.096,200,240 . 025,229 
3063 :177 , 038 , 201,032,240.247 , 158 
3069 :201 , 031 . 240,243,024,152,120 
3075 :101 . 038,133 , 038 , 165,039,005 
3081 :105,000,133,039,076 , 231 . 081 
3087 :010 . 173.188,026,133 , 038,071 
3093 :173,189 , 026 , 133 . 039,076,145 
3099 :013,012,169 . 000,141,182 , 032 
3105 : 026,173,189.026 , 056,233 , 224 
3111 :004 , 201 , 028 , 176 , 002,169 , 107 
3117 :028,141,183 , 026 , 032,142,085 
3123 :008,076 ,016 , 012 , 238,195 , 084 
3129 :026 , 173 , 195 , 026 , 041,015,021 
3135 : 141, 195,026 ,096 , 238,194,185 
3141 :026 , 173 , 194,026 , 041,015,032 
3147 :141.194,026,076,142 , 008 , 150 
3153 : 165,038 , 133,155,165 , 039,008 
3159 :133 . 156 , 198 , 156 , 160.255 , 121 
3165 :177,155,201,046,240 , 012,156 
3171 :201 , 033 , 240 , 008.201,06 3,077 
3177 :240,004 , 201 , 031 , 208,004,025 
3183 :136,208 , 235,096,177 , 15 5 ,094 

3189 :201,046,240,026 , 201,033 , 096 
3195 :240 , 022,201,063 , 240 , 018 , 139 
3201 :201 , 031 , 240,014,136,208,191 
3207 :235,198 . 156 , 165,1 56 , 201 , 222 
3213 : 000,176 , 227 , 876,169 , 012~033 
3219 :132,167,198,167, 200 , 240 , 227 
3225 :010 , 177 , 155 . 201 , 032,240,200 
3231 : 247,136,076 , 210,011,164 , 235 
3237 :167,076,115,012 , 169,000 , 192 
3243 :133 , 038,169 , 028 , 133 , 039,199 
3249 :076 , 231,010,160,000,177,063 
3255 : 038 , 201 , 046 , 240,029,201 , 170 
3261 :033,240,025,201,063 , 240 , 223 
3267 :021 , 201,031 , 240 , 017 , 200 ,1 37 
3273 :208 , 235 , 230 , 039,165,039 , 093 
3279 :205,189 , 026 , 240 , 226,144 , 213 
3285 :224,076,016,012 , 200 , 240 , 213 
3291 : 250,177 , 038,201,032 , 240 , 133 
3297 : 247 , 201,046 . 240,243,201,123 
3303 :033,240 , 239,201,063,240,223 
3309 :235,201,03 1 ,240 , 231 , 076,227 
3315 : 001,012 , 169 , 000 , 141 , 130 ,1 84 
3321 :027 , 169,208 , 141,131 , 027, 184 
3327 : 032.166 , 009,169,120,160,143 
3333 : 025,032 , 086 , 009,169 , 001 , 071 
3339 : 141,184,026 , 096 , 056,165 ,167 
3345 :038,233,000.133,167.165,241 
3351 : 039,233,028 , 005,167,208 , 191 
3357 :003,104,104 , 096 , 165,038 , 027 
3363 :133,251,165.039,133 , 252 , 240 
3369 :096,056,165 , 038 , 133 , 253,014 
3375 1073 , 255, 101 , 251,141.134,234 
3381 : 027,165 , 039 ,133,254.073 , 232 
3387 1255,101 , 252, 141, 1 35 , 027 ,202 
3393 :165 , 251 ,141,136,027 , 165, 182 
3399 ~252, 141 ,137,027 , 165,253 , 022 
3405 :141,138,027,133 , 251,165 ,164 
3411 :254 , 141,139 , 027,133 , 252,005 
3417 : 024,173,135 , 027 , 109 , 131,176 
3423 :027 , 201,255 , 144,020,032,006 
3429 :166,009,169,135 , 160,025 , 253 
3435 : 032 , 086,009, 1 69,001 , 141 , 033 
3441 : 184,026 , 169,000 , 133,198,055 
3447 :096 , 173, 1 30 , 027 , 133 , 253 ,163 
3453 : 173,131,027, 1 33 , 254 , 173,248 
3459 :134 , 027,133,180 , 024 , 109 , 226 
3465 : 130,027,141,130,027,173,253 
3471 :135,027,133 ,181 , 109 , 131 , 091 
3477 :027 , 141 , 131 , 027,169,000 , 132 
3483 :141 , 026,208,169,032 , 133 , 096 
3489 :001 , 032,019,008,169,038,172 
3495 1133,001 , 169 , 001,141 , 026 ,1 26 
3501 :208,173 , 136,027 , 133 , 251,077 
3507 :173,137,027,133,252,173,050 
3513 : 138 , 027,133,253 , 173,139,024 
3519 :027,133,254,056 , 173,188 , 254 
3525 :026,229,253 , 133 , 180,173,167 
3531 :189,026,229,254 , 133,181,191 
3537 :032,019,008 , 056,173,188 , 173 
3543 :026,237,134,027 , 141 , 188 , 200 
3549 : 026,173,189,026 , 237,135,239 
3555 :027,141,189,026,096 , 032 , 226 
3561 :015 , 013,032,160 , 011 , 032 , 240 
3567 :042 , 013,056,173 , 130 , 027 , 168 
3573 :233,001 ,141 , 130 , 027,173,182 
3579 :131,027,233 , 000,141,131,146 
3585 : 027 ,096,032,151 , 011 , 032,094 
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3591 (015,013,032,160,011,076,058
3597 1042,013,032,245,012,169,014

3603 1002,133,012,032,166,009,117

3609 :169,147,160,02 5,032,086,132

3615 1009,032,228,255,240,2 51,022

3621 :072,032,150,009,104,041,189

3627 1191,201,023,208,009,032,195

3633 1015,013,032,171,011,076,111

3639 1042,013,201,019,208,009,035

3645 :032,015,013,032,081,012,246

3651 1076,042,013,201,016,208,111

365 7 1009,032,015,013,032,02 5,199

3663 :015,076,042,013,096,056,121

3669 1165,038,237,182,026,133,098
3675 1167,165,039,237,183,026,140

3681 :005,167,240,011,173,182, 107
3687 1026,13 3,038,173,183,026,170

3693 :133,039,096,169,000,133,167
3699 :038,169,028,133,039,076,086

3705 1231,010,160,005,140,156,055

3711 1027,032,140,014,172,156,156

3717 1027,136,208,244,076,228,028
3723 1011,024,165,038,133,251,249

3 729 1105,001,133,25 3,165,039,073

373 5 1133,252,105,000,133,254,004
3 741 1056,173,189,026,229,253,058

3 747 :133,180,173,189,026,229,069

37 53 : 2 54,133,181,201,255,208,121

3 759 :006,169,001,133,180,230,126

3765 :181,03 2,080,008,160,000,130

3 771 :169,032,145,038,238,188,229

3 777 1026,208,003,238,189,026,115
3 783 :076,013,012,173,185,026,172

3 789 ;073,014,141,185,026,096,228

3 795 :169,162,160,025,032,086,077

3801 1009,032,228,2 55,240,251,208

3807 :201,089,096,169,002,133,145

3813 =012,03 2,166,009,169,185,034

3819 ;160,025,032,086,009,032,067

3825 :211,014,240,003,076,150,167

3831 1009,162,25 5,154,076,013,148

3837 :008,160,000,177,038,201,069

3843 :031,240,015,200,208,247,176

3849 1230,039,165,039,205,189,108

3855 1026,144,238,076,016,012,015

3861 : 200,076,001,012,165,038,001

3867 1133,155,165,039,133,156,040

387 3 1198,156,160,255,177,155,110

3879 :201,031,240,016,136,192,087

3885 :255,208,245,198,156,165,248

3891 1156,201,028,176,2 37,076,157

3897 1169,012,056,152,101,15 5,190

3903 :133,155,169,000,101,156,009

3909 1133,156,056,165,155,229,195

3915 1038,133,167,165,156,229,195

3921 :039,005,167,208,018,132,138

392 7 1167,024,165,155,229,167,226

393 3 1133,155,165,156,233,000,167

3939 :133,156,076,043,015,165,175

3945 :155,133,038,165,156,133,117

3951 1039,076,231,010,120,169,244

3957 :127,141,013,220,169,027,046
3963 1141,017,208,169,146,141,177

3969 :020,003,169,015,141,021,242

397 5 1003,169,001,141,026,208,171

3981 1141,018,208,088,096,169,093

3987 :058,164,012,205,018,208,044

3993 1208,005,169,001,172,195,135

174 COMPUTER'S Gazette January 1984

3999 :026,140,033,208,141,018,213
4005 :208,201,001,240,008,169,224

4011 :001,141,025,208,076,188,042

4017 i254,169,001,141,025,208,207

4023 :076,049,234,173,141,002,090

4029 :041,001,208,003,032,245,207

4035 1012,032,166,009,169,200,015

4041 tl60,025,032,086,009,160,161

4047 1000,177,038,073,128,145,000
4053 :038,032,142,008,160,000,081
4059 :177,038,073,128,145,038,050

4065 :169,002,133,012,032,228,033

4071 :255,240,251,009,064,201,227

4077 J087,208,009,032,022,016,099

4083 1032,228,011,076,037,016,131
4089 :201,083,208,009,032,022,036

4095 1016,032,180,012,076,037,096

4101 1016,201,080,208,009,032,039
4107 1022,016,032,2 54,014,076,169
4113 :037,016,076,150,009,165,214
4119 1038,133,253,141,045,027,148
4125 1165,039,133,254,141,046,039
4131 1027,096,056,165,038,133,038
4137 1251,237,045,027,141,134,108
4143 1027,165,039,133,252,2 37,132

4149 :046,027,141,135,02 7,032,205

4155 1065,013,17 3,045,027,133,003
4161 1038,173,046,02 7,13 3,039,009
4167 :032,142,008,076,206,015,038

4173 1169,038,229,211,141,190,031
4179 1026,169,000,141,158,027,092

4185 1160,000,169,156,032,210,048

4191 1255,169,018,032,210,255,010
4197 1169,032,032,210,255,169,200

4203 1157,032,210,2 5 5,140,191,068

4209 1026,032,228,255,240,251,121
4215 1172,191,026,133,167,169,209

4221 :146,032,210,255,169,032,201

4227 :032,210,255,169,157,032,218

42 3 3 1210,255,169,155,032,210,144

4239 1255,165,167,201,013,240,160
4245 1046,201,020,208,015,136,007

4251 =016,004,200,076,091,016,046

42 5 7 1169,157,032,210,25 5,076,036
4263 1091,016,041,127,201,032,163
4269 :144,172,204,190,026,240,125

4275 1167,165,167,153,236,026,069

4281 1032,210,255,169,000,133,216

4287 1212,200,076,091,016,032,050

4293 1210,255,169,000,153,236,196

4299 1026,152,096,032,166,009,172

4305 1169,237,160,02 5,032,086,150

4311 1009,032,051,017,176,031,019

4317 1169,000,133,155,169,028,107

4323 :133,156,174,188,026,172, 052

4329 1189,026,169,155,032,216,252

4335 1255,176,010,032,183,255,126

4341 1041,191,208,003,076,028,024

4347 :013,240,039,173,050,017,020

4353 : 201,008,144,006,03 2,169,049

4359 1023,076,028,017,173,050,118

4365 i017,201,001,240,249,032,241

4371 1166,009,169,243,160,025,023

43 77 1032,086,009,03 2,115,015,058

4383 1169,001,141,184,026,096,136

4389 1032,166,009,169,2 54,160,059

4395 i 025-, 032,086,009,076,028,043

4401 :017,000,032,077,016,240,175

3591 : 915 , 913 , 932 , 169 , 911 , 976,958 
3597 :942,913 , 932,245,912 , 169 , 914 
3693 :992, 1 33,912,932 . 166 , 999 , 117 
3609 :169 , 147 , 169 , 025 , 032 , 086,132 
3615 :999 , 932,228 , 255 , 249,251 , 022 
3621 : 0 72 , 932 , 159,009 , 104 , 041 ,1 89 
3627 :191,201 , 023,208,009 . 032, 195 
3633 :015 , 013 , 032,171,911 , 076,111 
3639 :942 . 013 , 201,919,208.009 , 035 
3645 :032 , 0 1 5,013 , 032,081 , 012 , 246 
3651 :076,942,013 , 201 , 016 . 208 , 111 
3657 :009 , 932,015 , 013 , 032 , 025 , 199 
3663 :015,976,042 , 013 , 096,056,121 
3669 :165.038,237, 182,026,133,098 
3675 :167 , 165 , 039 , 237 , 183,026,140 
3681 : 005,167,249 , 011 , 173,182 , 197 
3687 :026,133,038,173 , 183,926 , 170 
3693 :133,939,996 , 169 , 000,133,167 
3699 :038 , 169 , 028 , 133,039,076,986 
3705 : 231, 010,160,005,140 , 156 , 055 
3711 : 927 , 032 , 140,014,172 , 156, 156 
3717 :927 , 136,208,244,076 , 228.028 
3723 :011 , 024 , 165,038,133.251 , 249 
3729 : 105 , 001,133,253 , 165 , 039 , 073 
3735 :133 , 252,105 , 000,133 , 254 , 004 
3741 :956 , 173,188,026,229,253 , 058 
3747 :133 , 180 , 173 , 189,026 , 229 , 069 
3753 :254 , 133,181,201,255 , 208,121 
3759 :006 , 169 , 001 , 133 . 180,230,126 
3765 :181,032,080 , 008 , 160,000,130 
3771 : 169 , 932 , 145 , 038 , 238 , 188,229 
3777 :026,208,903,238, 189 , 026 , 11 5 
3783 : 076,01 3,01 2, 1 73,185 . 026,172 
3789 :073 , 014 , 141 , 185,026,096 , 228 
3795 :169.162,160,025,032,086 , 077 
3801 :909,032,228 , 255 , 240,251,208 
3807 :201 , 089,096,169,002 , 133 , 145 
3813 : 012 , 032,166 , 009 , 169,185 , 034 
3819 :160 , 025,932 , 086 , 009 , 032 , 067 
3825 : 211,014,240 , 093 , 076.150,167 
3831 :009,162,255 , 154,076 , 013,148 
3837 : 008,160 , 000 , 177,038,201,069 
3843 : 031.240,015 , 200 , 208 , 247 , 176 
3849 : 230 , 039 , 165 , 039 , 205 , 189 , 198 
3855 : 926 , 144 , 238,076,016 , 012 , 015 
3861 :200 , 976,001,012 , 165 , 038 , 001 
3867 : 133 , 155,165,039,133 , 156 , 040 
3873 : 198 , 156,160 , 255 , 177,155,110 
3879 :291 , 031,240,016,136 , 192,087 
3885 :255.298,245.198,156 , 165 , 248 
3891 :156 , 201 , 028,176,237 , 076.157 
3897 : 169,012,056.152.101,155 , 190 
3903 :133 , 155 , 169,000,101 , 156 , 009 
3909 :133,156,056,165 , 155 , 229 , 195 
3915 :038 , 133.167,165,156,229 , 195 
3921 :039 , 005 , 167 , 208 , 018,132 , 138 
3927 : 167,924,165 , 155 , 229,167 , 226 
3933 :133,155,165,156,233 . 000,167 
3939 : 1 33 , 156,076,043 , 015,165,175 
3945 :155,133,038 , 165,156 , 133 , 117 
3951 :039,076,231,010 , 120 , 169 , 244 
3957 :127,141,013,220,169,027,046 
3963 :141,017,208,169,146,141 , 177 
3969 :020,003,169 , 015,141,021,242 
3975 :003,169,001,141 , 026 , 208,171 
3981 :1 41,018,208,088,096,169,093 
3987 :958 , 164,012,205,018,208,044 
3993 : 208,005 , 169 , 091 , 172,195, 1 35 
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3999 :026,140 , 033,208,141,018 , 213 
4005 :208,201,001,240,908,169,224 
4011 :001,141,025,298,976,188,042 
4017 :254, 169,991 , 141 , 025 , 208,207 
4023 : 076, 049,234, 173,1 41 ,992,090 
4029 :041, 0 01 , 208,003,932,24 5,20 7 
4035 :012,032,166,099, 1 69 , 20 0 , 9 1 5 
4041 1160 , 025 , 032 ,086,009 ,1 60 , 161 
4047 :000, 1 77 , 038 , 073 , 128 , 145 , 000 
4053 : 038 , 032 , 142, 908 ,160 , 000 , 081 
4959 :1 77 , 038,073 , 128 , 145, 0 38 ,050 
406 5 : 169 , 00 2, 133 , 01 2 , 032 , 228,033 
497 1 :255,240,251 , 009 , 064,201, 2 27 
4077 :087 , 208,009 , 032 , 022 , 016,999 
4083 :032 , 228,91 1 , 076 , 037 , 016 , 131 
4089 :201 , 083,208,009 , 032 , 022 , 036 
4095 :016,932,180 , 012 , 076 , 037,996 
4101 :01 6 , 201 , 080,208,009 , 032 , 039 
4107 :022 , 0 16 , 032 , 254,914 , 076 ,1 69 
4113 :037 ,016 , 076 , 150 , 009 ,1 65 , 214 
4119 : 038,133 , 253 , 141, 0 45 , 027 ,1 48 
4125 :165,039 , 133,254 , 141 ,046 , 039 
4131 : 027 , 096 , 056 , 165,038,]33 , 038 
4137 :251,237,045 , 027 , 141,134 , 108 
4143 :027,165 , 039 , 133,252,237,132 
4149 :046,027,141,135 , 027,032 , 205 
4155 :065 , 913 , 173 , 045,027,133,903 
4161 : 038,173,046,027 , 133 , 039 , 009 
4167 :032 , 142,008 , 076 , 206,01 5,038 
4173 : 169 , 038 , 229,211,141,193,331 
4179 : 026 , 169 , 000,141 , 158 , 027,092 
4185 :160 , 099 , 169 , 156.032 , 210 , 048 
4 191 :255 , 169 , 018,032,210 , 255 , 010 
4197 : 169 , 032 , 032 , 210 , 255 , 169 , 200 
4203 : 157 , 032,210,255,140 , 191,068 
4209 :026.032 , 228,255,240 , 251 , 121 
4215 : 172,191,026,133,167,169,209 
4221 :146 , 032,210,255,169,032,201 
4227 :032 , 210 , 255,169,157 , 032,218 
4233 :210 , 255 , 169 , 155,032 , 210 , 144 
4239 :255,165,167,201 , 013 , 240 , 160 
4245 :046,201,020 , 298,015,136,007 
4251 :016 , 094 , 200 , 076 , 09 1 ,016 , 046 
4257 : 169,157,332 , 210,255,076,036 
4263 :091,016,041,127,201,032,163 
4269 :144 , 172 , 204 , 190 , 026.240,125 
4275 :167 , 165 , 167,153,236,026 , 069 
4281 :032 , 210 , 255 , 169,000 , 133 , 216 
4287 :212 , 200 , 076 , 091,016 , 032 , 050 
4293 :210 , 255 , 169 , 000,153,236 , 196 
4299 :026 , 152,096,032,166 , 009 , 172 
4305 : 169,237,160 , 025 , 032 , 086 , 150 
4311 :009,032 , 051 , 017,176,031 , 019 
4317 :169,000,133 , 155 , 169 , 028 , 107 
4323 : 133,156,174 , 188 , 026,172 , 052 
4329 :189 , 026 , 169 , 155 , 032,216,252 
4335 : 255 , 176,010 , 932.183,255,126 
4341 :041,191,208.003 , 076 , 028,024 
4347 : 018,240 , 039,173,050,017,920 
4353 : 201,008 , 144.006,032 , 169,049 
4359 :023,076 , 028,017 , 173 , 050,118 
4365 : 017 , 201 , 001 , 240,249.032 , 241 
4371 : 166 , 009 , 169,243,160 , 025.023 
4377 :032 , 086 , 009,932,115,015,058 
4383 :169,931,141 , 184 , 026 , 096 , 136 
4389 : 032.166.009 , 169 , 254,160 , 059 
4395 :025}032,086 , 009 , 076 , 028 , 043 
4401 :017 , 000 , 032 , 077 , 016,240 , 175 



4407 :024,169,029,160,026,032,239

4413 :086,009,032,228,25 5,240,143

4419 :251,162,008,201,068,240,229
4425 : 012,162,001,201,084,240,005

4431 :006,032,150,009,104,104,228

4437 :096,142,050,017,169,001,048

4443 ; 160,000,032,186,255,160,116

4449 j000,224,001,240,042,185,021

4455 :236,026,201,064,208,007,077

4461 :185,237,026,201,058,240,032

4467 1028,169,048,141,020,027,036
4473 :169,058,141,021,027,185,210

4479 :236,026,153,02 2,027,200,023

4485 :204,191,026,144,244,240,158

4491 :242,200,076,156,017,185,247

4497 : 236,026,153,020,027,200,039

4503 :204,191,026,208,244,140,140

4509 :044,027,032,166,009,169,092

4515 :236,160,026,032,086,009, 200

4521 s173,044,027,162,020,160,243

4527 :027,032,189,255,169,013,092

45 3 3 :032,210,25 5,076,086,018,090

4539 :032,166,009,169,232,160,187

4545 :02 5,032,086,009,03 2,228,093

4551 i255,240,251,032,181,009,143

4557 :009,128,072,173,185,026,030

4563 :240,003,032,140,014,032,160
4569 :150,009,104,076,041,010,095

4575 1056,165,038,2 3 3,000,133,080

4581 1167,165,039,23 3,028,005,098

4587 :167,240,004,169,005,133,185

4593 :012,032,166,009,169,049,166

4599 :160,026,032,086,009,032,080

4605 :051,017,165,012,201,005,192

4611 :240,003,032,036,009,169,236

4617 :000,166,038,164,039,03 2,192

4623 : 213,255,144,003,076,252,190

4629 =016,142,188,026,140,189,210

463 5 :026,032,231,255,032,166,001

4641 1009,169,019,160,026,032,192

4647 =086,009,076,028,017,032,031

4653 :166,009,169,055,160,026,118

4659 :032,086,009,032,051,017,022

4665 :169,001,162,000,160,028,065

4671 :032,213,255,032,183,255,009

4677 1041,191,240,211,032,166,182

4683 1009,169,006,160,026,032,221

4689 :086,009,076,028,017,120,161

4695 1169,000,141,026,208,141, 004

4701 1033,208,169,049,141,020,201

4707 1003,169,234,141,021,003,158

4713 1169,255,141,013,220,088,223

4719 1096,169,147,032,210,255,252

4725 :169,013,032,210,255,032,060

4731 :086,018,032,162,018,169,096

4737 J013,032,210,255,169,063,103

4743 (160,026,032,086,009,032,224

4749 :228,255,201,013,208,249,015

4755 :032,115,015,076,150,009,032

4761 1032,204,25 5,169,001,032,078

4767 1195,255,096,032,231,255,199

4773 :169,001,162,008,160,000,153
4779 1032,186,255,169,002,162,209

4785 :078,160,026,032,189,255,149

4791 1032,192,255,176,221,162,197

4797 1001,032,198,255,032,207,146

4803 1255,032,207,255,032,207,159

4809 1255,032,183,255,208,202,056

4815 1032,207,255,240,197,032,146

4821 :204,255,032,228,255,201,108

4827 5 032,208,005,032,228,255,211

4833 :240,251,162,001,032,198,085

4839 :255,032,207,2 5 5,072,032,060

4845 :207,255,168,104,170,152,013

4851 1160,055,132,001,032,205,060

4857 :189,160,054,132,001,169,186

4863 :032,032,210,255,032,207,255

4869 1255,240,006,03 2,210,25 5,235

4875 1076,003,019,169,013,032,067

4881 :210,255,076,199,018,162,169

4887 1000,142,047,027,142,048,173

4893 :02 7,142,049,027,056,177,251

4899 1155,23 3,048,144,042,201,090

4905 1010,176,038,014,047,027,097

4911 :046,048,027,014,047,027,000

4917 1046,048,027,014,047,02 7,006

4923 1046,048,027,014,047,027,012

4929 :046,048,027,013,047,027,017

4935 5 141,047,027,200,208,212,138

4941 =230,156,076,033,019,248,071

4947 :173,047,027,013,048,027,162

4953 =240,023,056,173,047,027,143

4959 :233,001,141,047,027,17 3,205

4965 1048,027,233,000,141,048,086

4971 1027,238,049,027,076,083,095

4977 :019,173,049,027,216,096,181

4983 1056,173,130,027,23 3,000,226

4989 =141,132,027,173,131,027,244

4995 :233,208,141,133,027,013,118

5001 :132,027,208,016,032,166,206

5007 1009,169,088,160,026,032,115

5013 :086,009,169,001,141,184,227

5019 :026,096,024,165,038,133,125

5025 =251,109,132,027,133,253,042

5031 :165,039,13 3,252,109,13 3,230

5037 1027,133,254,056,173,188,2 36

5043 :026,229,251,133,180,173,147

5049 =189,026,229,252,133,181,171

5055 :024,101,254,201,207,144,098

5061 1016,032,166,009,169,080,157

5067 1160,026,032,086,009,169,173

5073 5 001,141,184,026,096,032,177

5079 =080,008,024,173,13 2,027,147

5085 :133,180,109,188,026,141,230

5091 1188,026,173,133,027,133,139

5097 =181,109,189,026,141,189,044

5103 5 026,165,038,133,253,165,251

5109 =039,133,254,169,000,13 3,205

5115 s251,169,208,133,252,169,153

5121 1000,141,026,208,169,03 2,065

5127 1133,001,032,019,008,169,113

5133 5 038,133,001,169,001,141,240

5139 =026,208,076,231,010,160,218

5145 =000,17 7,038,170,200,177,019

5151 =038,136,145,038,200,138,214

515 7 =145,038,096,160,000,177,141

5163 =038,041,063,240,010,201,124

5169 =027,176,006,177,038,073,034

5175 1064,145,038,076,151,011,028

5181 1133,16 7,041,064,010,005,225

5187 sl67,041,191,133,167,041,039

5193 =032,073,032,010,005,167,136

5199 =096,005,075,066,005,058,128

5205 =002,001,027,014,015,018,162

5211 =000,000,000,000,000,032,123

5217 =166,009,169,132,160,026,247
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4407 :024,169,029,160,026,032,239 
4413 :086,009,032,228,255,240,143 
4419 :251,162 , 008,201,068 , 240 , 229 
4425 :012,162,001,201,084,240,005 
4431 :006,032,150,009,104,104,228 
4437 :096,142,050,017,169 , 001 , 048 
4443 1160,000 , 032,186,255,160,116 
4449 :000,224,001,240,042,185,021 
4455 :236,026,201,064,208,007,077 
4461 :185,237,026,201,058,240 , 032 
4467 :028,169,048,141,020,027 , 036 
4473 :169,058,141,021,027,185 , 210 
4479 :236,026,153,022,027 , 200,023 
4485 :204,191,026,144,244 , 240,158 
4491 :242,200,076,156,017,185,247 
4497 :236 , 026,153,020,027,200,039 
4503 :204,191,026,208,244,140,140 
4509 :044,027,032,166 , 009,169,092 
4515 :236,160,026,032,086,009,200 
4521 :173,044,027,162,020,160,243 
4527 : 027,032,189,255,169,013 , 092 
4533 :032,210,255,076,086,018,090 
4539 :032,166,009,169 , 232,160,187 
4545 :025 , 032,086 , 009,032 , 228,093 
4551 :255,240,251,032~181,009,143 
4557 :009 ,1 28,072,173,185,026,030 
4563 :240,003,032,140,014,032,160 
4569 :150 , 009 ,104 , 076,041,010,095 
4575 :056,165,038,233,000,133,080 
4581 :167,165,039,233 , 028,005,098 
4587 :167,240,004,169,005,133,185 
4593 :012,032,166,009,169,049,166 
4599 :160,026,032,086 , 009,032,080 
4605 :051,017,165,012,201,005,192 
4611 :240,003,032,036,009,169,236 
4617 :000,166,038,164,039,032 , 192 
4623 :213,255,144,003,076 , 252,190 
4629 :016 , 142,188,926,140,189,210 
4635 :026,032,231,255,032,166,001 
4641 :009,169,019,160,026,032,192 
4647 :086,009,076.028,017,032.931 
4653 :166,009,169,055,160,026.118 
4659 :032,086,009,032,051,017,022 
4665 :169,001,162,000,160.028,065 
4671 1032 ,213,255.032, 183,255,009 
4677 1041, 191, 240,211,032,166,182 
4683 1009 ,169,006 ,160,026,032,221 
4689 1086,099,076,028,017,120,161 
4695 1169,000,141,026,208,141,904 
4701 1033,208, 169,049,141,029 ,291 
4707 1903,169,234,141,021,903,158 
4713 1169,255, 141,013,220,088 ,223 
4719 1096,169,147,032,210,255,252 
4725 1169,013,032,210,255,032,060 
4731 1086,018,032,16 2,018,169,096 
4 131 1013,032,210,255,169,063,103 
4743 1160,026,032,086,009,032,224 
4749 :228 ,255,201,01 3,208 , 249 ,015 
4755 1032,115,015,076,150,009,032 
4761 :032,204 ,2 55 ,169 , 001,032,078 
4767 1195 , 255 ,096 , 032 , 231,255,199 
4773 1169,001,162 , 008 ,160,000, 153 
4779 1032,186,255,169,092,162,299 
4785 :078,160 ,926,032,189,255 ,149 
4191 1032,192 ,255,1 76,221 ,162 ,197 
4797 1001,032,198,256,032,207,146 
4803 1255 ,032,207 , 255 ,0 32 , 201,159 
4809 1255 , 032 ,183,255 , 208 , 202 ,056 

4815 :032,207,255 , 240 , 197,032,146 
4821 :204,255,032,228,255,201,108 
4827 :032,208,005,032,228,255,211 
4833 :240 ,251,162 , 001 , 032,198 ,085 
4839 :255,032,207,255 , 072 , 032,060 
4845 :201,255,168,104,170,152,013 
4851 :160,055,132,001,032,205,06~ 
4857 :189,160,054 ,1 32,001,169,186 
4863 :032,932,210 , 255 , 032,207 , 255 
4869 :255,240,006,032,210,255,235 
4875 :076,003,019,169,013,032,067 
4881 :210,255,076,199,018,162,169 
4881 :000 , 142,047,027,142,048,173 
4893 :027,142,049,027,056,177,251 
4899 :155,233,048,144,042,201,090 
4905 :010,176,938,014,947,027 , 097 
4911 :046,048,027,014 , 047,027 , 000 
4917 :046,048,927,014,047,027,006 
4923 : 046,048 , 027,014,047,027,012 
4929 :046,048,027,013,047,027,017 
4935 :141,047,027,200,208,212,138 
4941 :230,156,076,033,019,248,071 
4947 :173,047,027 , 013 , 048,027,162 
4953 :240,023,056,173,047,927,143 
4959 :233,001,141,047,027,173,205 
4965 :048 , 027,233,000,141 , 048,086 
4971 :027 , 238,049 , 027,076 , 083,095 
4977 :019,173,049,027,216,096,181 
4983 :056,173,130,027,233,000 , 226 
4989 :141,132,027,173,131,027,244 
4995 :233,208,141,133,027,013,118 
5001 :132,027,208,016,032,166,206 
5007 :009,169,088,160,026,032,115 
5013 :086,009,169,901,141,184,227 
5019 :026,096,024,165,038,133,125 
5025 :251,109 , 132,027,133,253,042 
5031 :165 , 039 , 133,252,109,133,230 
5037 :027 , 133 , 254,056,173 , l89,236 
5043 :026,229,251,133,180,173,147 
5049 :189,026,229,252,133,181 ,1 71 
5955 :024,101,254,201,207,144,098 
5061 :016,032,166 , 009,169,080,157 
5067 : 160 , 026 , 032 , 086,009 , 169,173 
5073 :001,141,184,026,096,032,177 
5079 :080,008,024,173,132,027,147 
5085 :133,180,109,188,026,141,230 
5991 :188,026,173,133,027,133,139 
5097 :181,109 , 189,026,141,189,044 
5103 :026,165,038,133,253,165,251 
5109 :039,133,254,169,000,133,205 
5115 :251,169,208,133,252,169,153 
5121 :000,141,026,208,169,032,065 
5127 :133,001,032,019,008,169,113 
5133 :038,133,001,169,001,141,240 
5139 :026 , 208 , 076,231,010 , 160,218 
5145 :000,177,038,170,200,177,019 
5151 :038 , 136 , 145,038,200,138,214 
5157 :145,038 , 096 ,1 60 , 000,177,141 
5163 :038,041,963 , 240,010,201,124 
5169 :027,176,006 , 177,038,073,034 
5175 :064 , 145,038,076,151,011,028 
5181 :133,167,041,064,010 , 005 , 225 
5187 :167,041,191 , 133 , 167 , 041 , 039 
5193 :032,073,032,010,005,167,136 
5199 :096 , 005 , 075,066,005 , 058,128 
5205 :002,091,027,014,015,018,162 
5211 :000,000,000,000,000,032,123 
5217 :166,009,169,132,160,026,247 
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5223 :076,086,009,076,129,021,244

5229 =169,004,141,159,027,160,001
5235 :007,173,141,002,041,001,224
5241 :240,054,032,166,009,169,02 3
5247 :107,160,026,032,086,009,035

5253 =032,228,255,240,251,056,171
5259 :233,048,201,003,144,217,217
5265 :201,008,176,213,141,159,019
5271 :027,032,166,009,169,116,158

5277 =160,026,032,086,009,032,246

5283 :228,255,240,251,056,233,146

5289 =048,048,190,201,010,176,074
5 295 1186,168,169,001,174,159,008
5301 :027,032,186,255,169,000,082

5307 =032,189,255,032,096,020,043
5313 =032,192,255,162,001,032,099
5319 s201,2 55,144,003,076,129,239

5325 1021,169,000,133,155,169,084
5331 :028,133,156,162,000,142,064

5337 :141,027,142,140,027,142,068

5343 :160,027,142,161,027,142,114

5349 :154,027,189,080,020,157,088
5355 i146,027,232,224,007,208,055

5361 1245,169,255,141,155,027,209
5367 1160,000,177,155,016,003,246
5373 :076,073,022,201,031,240,12a
5379 1034,153,050,027,200,238,193

5385 :153,027,173,153,027,205,235

5391 1147,027,144,230,136,140,071
5397 :187,026,177,155,201,032,031

5403 1240,009,206,153,027,136,030

5409 :208,244,172,187,026,140,242

5415 :187,026,152,056,101,155,204
5421 1133,155,165,156,105,000,247

5427 s133,156,160,000,173,155,060

543 3 =027,201,255,208,003,03 2,015

5439 :241,021,032,038,022,173,078

5445 1187,026,141,186,026,169,036

5451 =050,133,169,169,027,133,244
5457 =170,032,104,024,032,053,240

5463 1022,173,155,027,205,150,051

5469 :027,144,003,032,153,021,217

5475 1056,165,155,237,188,026,158

5481 il33,167,165,156,237,189,128

5487 1026,005,167,240,034,144,215

5493 s032,169,000,141,140,027,114

5499 :141,149, 027,032,153,021, 134

5505 =032,225,255,240,251,169,021

5511 :013,032,210,2 55,032,204,113

5517 =255,169,001,032,195,255,024

5523 1076,150,009,076,247,020,213

5529 =056,173,148,027,237,155,181

5535 =027,168,136,136,240,010,108

5541 :048,008,169,013,032,210,133

5547 =255,136,208,248,173,141,052
5553 :027,240,019,141,186,026,048

5559 tl73,144,027,133,169,173,234

5565 :145,02 7,133,170,032,038,22 2

5571 1022,032,104,024,169,013,047

5577 :032,210,255,032,210,255,171

5 583 1032,210,255,173,152,027,032

5589 :208,026,032,204,2S5,032,202

5 595 :166,009,169,141,160,026,122

5601 :032,086,009,032,228,255,099

5607 :240,251,032,096,020,162,008

5613 =001,032,201,255,238,154,094

5619 s027,173,140,027,240,019,101
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5625

5631

5637

5643

5649

5655

5661

5667

5673

5679

5685

5691

5697

5703

5709

5715

5721

5727

5733

5739

5745

5751

5757

5763

5769

5775

5781

5787

5793

5799

5805

5811

5817

5823

5829

5835

5841

5847

5853

5859

5865

5871

587 7

5883

5889

5895

5901

5907

5913

5919

5925

5931

5937

5943

5949

5955

5961

5967

5973

5979

5985

5991

5997

6003

6009

6015

6021

= 133,

:170,

:024,

:172,

:136,

:169,

:208,

= 146,

1210,

= 172,

:155,

= 013,

:250,

:127,

= 144,

:076,

= 221,

:208,

= 157,

:138,

:169,

= 189,

:022,

= 027,

= 156,

:247,

= 240,

:096,

:084,

= 192,

:220,

:250,

1045,

:027,

:169,

= 151,

186,

169,

032,

169,

149,

136,

013,

248,

027,

255,

151,

027,

032,

096,

032,

007,

075,

162,

248,

027,

010,

022,

174,

072,

101,

105,

020,

001,

010,

066,

022,

026,173,

173,143,

038,022,

013,032,

027,140,

240,010,

032,210,

096,169,

140,153,

136,208,

027,024,

141,155,

210,255,

141,157,

061,020,

201,058,

023,174,

022,240,

206,153,

076,000,

170,140,

072,169,

022,072,

096,056,

155,133,

000,133,

177,155,

136,140,

087,065,

083,078,

201,022,

142,

027,

032,

210,

155,

048,

255,

032,

027,

250,

152,

027,

136,

027,

201,

176,

162,

012,

027,

021,

156,

134,

189,

173,

155,

156,

201,

156,

076,

072,

210,

= 200,

:027,

:022,

= 151,

= 200,

:027,

!021,

:142,

:056,

:140,

: 200,

:249,

:155,

:105,

:037,

:027,

1151,

1061,

:022,

il73,

:202,

1231,

i255,

:015,

i255,

■ 009,

022,230,

022,004,

023,169,

200,076,

001,141,

022,200,

146,027,

032,022,

076,151,

019,141,

022,200,

150,027,

032,022,

076,151,

056,152,

027,165,

143,027,

152,237,

027,200,

177,155,

136,096,

141,144,

000,141,

023,056,

141,141,

022,200,

240,004,

200,032,

157,027,

104,157,

022,076,

255,169,

169,015,

032,186,

144,001,

169,062,

022,240,

023,007,

000,141,

151,022,

160,027,

032,022,

076,151,

019,141,

022,200,

149,027,

032,022,

076,151,

019,141,

022,076,

101,155,

156,105,

032,037,

156,027,

076,151,

201,031,

056,152,

027,165,

145,027,

152,237,

027,200,

177,155,

136,076,

022,019,

041,015,

087,020,

134,022,

000,032,

162,008,

255,032,

096,032,

032,210,

027,176

133,009

104,147

255,202

027,175

008,089

136,076

172,192

032,054

096,178

109,176

169,221

208,151

041,015

049,055

003,160

022,109

202,186

173,092

202,078

027,242

072,245

173,176

156,194

165,105

076,001

031,212

027,087

082,065

070,108

022,074

022,167

023,002

152,209

200,105

076,009

019,143

022,010

147,014

032,223

076,155

019,173

022,044

151,048

153,250

141,121

000,096

023,166

141,026

022,135

208,241

101,065

156,069

032,249

156,210

076,167

201,211

106,190

072,196

170,162

032,187

032,028

189,217

160,116

192,065

166,053

255,102

5223 :076 , 086 ,009 , 076 , 129 , 021,244 
5229 : 169 , 004,141 , 159,027,160,001 
5235 : 007 , 173 , 141,002,041,001,224 
5241 : 240 ,054,032 ,166,009 , 169 , 023 
5247 :107 ,1 60 , 026,032 , 086 , 009 , 035 
5253 :03 2 ,228,255,240 , 251,056 , 171 
5259 :233 , 048,201,003 , 144 , 217 , 21 7 
5265 :201 , 008 ,1 76,213 , 141,159,019 
5271 :027 ,032,166 ,009,1 69 ,116 ,158 
5277 :160,026,032,086,009,032 , 246 

5283 :228 , 255,240,251,056,233 , 146 
5289 :048,048,190,201,010 , 176 ,074 
5295 1186,168,169 , 001,174,159,008 
5301 :027,032,186,255,169,000,082 
5307 :032, 189 , 255 ,032 , 096,020,043 
5313 :032,192,255 , 162,001,032,099 
5319 :201 , 25 5,144,003,076 ,129,239 
5325 :021,169,000,133,155 ,169,084 
5331 :028 ,133,156,162,000,142,064 
5337 : 141,027,142 ,140,027,142,068 
5343 : 160,027,142.16 1,027,142 ,114 
5349 :154,027,189,080 ,020,157 , 088 
5355 1146,027,232 ,2 24 ,007,208,055 
5361 1245,169,255,141,155,027,209 
5367 1160 ,000,177, 155,016,003,246 
5373 :976 ,973,022 ,201,931,240 ,128 
5379 1934,153,059,027,200,238,193 
5385 1153,027,173,153,027 ,205,235 
5391 1147,027,144,239,136,140,971 
5397 1187 ,026,177,155. 201,03 2 ,031 
5403 1240 ,009,206,153,027,136 ,030 
5409 :208,244,172,187,026,140,242 
5415 :187,026,152,056,101,155,204 
5421 1133 ,155,165,156 , 105,000 , 247 
5427 : 133,156,160,000,173,155 ,960 
5433 :027 ,201,25 5 , 208 , 003(032,015 
5439 :241 ,921 , 932,038,022,173,078 
544 5 :187, 026, 141,186,026,169,036 
5451 : 050,133,169,169,927,133,244 
54 57 :170,032,194,924,932.,053, 240 
5463 1022,173,155,027,205,150,051 
5469 1027,144,093,032,153,021,217 
5475 1056,165,155,237,188,926,158 
5481 1133,167,165,156 , 237,189,128 
5487 :926,005 ,167,240 , 034 , 144 , 215 
5493 :032,169 ,009,141 ,140,927 ,114 
5499 :141,149,027,032,1 53,021, 134 
5505 :032 , 225 , 255 , 240 , 251,169 ,921 
5511 :913,032,210,25 5 , 032,204,113 
5517 : 255 ,169,001,032 ,195 ,25 5 ,024 
5523 1076 ,150,099,076 ,247, 020,213 
5529 :056 , 173,148,027,237,155 ,181 
5535 :027,168 ,1 36 ,13 6,240,010 ,108 
5 541 1048,098,169,013,032,210,133 
5547 1255,136,208,248,173,141,052 
5553 : 927 ,240,019,141,186,026,048 
5559 1173,144,027,133,169,173,234 
5565 : 145,027,133,170,032 ,938 , 222 
557 1 1022,032,104,024,169,913,047 
5577 1032,210,255,032 , 210,255, 171 
5583 :032,210,255,17 3 , 152, 9 27, 032 
5589 : 208 , 026,032,204,255,032,202 
5595 :166,009,169,141,160,026,122 
5601 :032 , 086 , 009 , 032,228 , 255,999 
5607 : 240 , 251,032 , 096 , 020 , 162 .908 
5613 :001 , 932,201 , 255 , 238 ,1 54 ,094 
5619 1027,173,140,027,240,019 , 101 
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5625 :141 , 186 ,026 , 173,142 , 027, 1 76 
5631 :133,169,173 , 143 ,027,133 , 009 
5637 :1 70,032 , 038,022,932 ,104 , 147 
5643 : 024 , 169,013,032 , 210,255 , 202 
5649 :172,149 , 027,140,155 , 027,175 
5655 :136,136,240,010 , 048 ,098 , 089 
5661 :169,013 , 032,210 , 255,136 , 976 
5667 : 208 , 248 ,096 ,169 , 032 ,1 72 , 192 
5673 :146,027,140 ,1 53 , 027 ,932 , 054 
5679 : 210, 255, 136 , 208 , 250 , 096 ,1 78 
5685 :17 2 ,1 51 , 027,024 ,1 52, 109 ,1 76 
5691 :155,027,141 , 155 , 027, 169 , 221 
5697 :013,032,210 , 255 , 13 6 , 208 , 151 
5703 :250,096,141,157,027,941, 015 
5709 :1 27,032 , 061,020 , 201,049 , 055 
5715 :1 44,007,201,058 , 176 ,003 , 160 
5721 :0 76 ,075 , 023 , 174 , 162,022 ,109 
5727 : 221,162,022 , 240 , 012,202 , 186 
5733 : 208 ,248 , 206,153 , 027 ,1 73,092 
5739 :157, 027,076 , 000 , 021,202 , 078 
5745 :138 , 010 , 170,140,156,027,242 
5751 :169 , 022 , 072 ,1 69,134 ,07 2 , 245 
5757 :189 ,1 74 , 022,072,189,173 ,1 76 
5763 : 022 , 072 , 096,056,173 , 156 ,1 94 
5769 :027,101,155,133,155,165 ,105 
5 775 : 1 56 , 105 , 000 , 133,156 , 076 , 091 
5781 :247,020,177,155 , 201,031,21 2 
5787 :240 , 001,136 ,1 40,156,027,087 
5793 :096 , 910 ,087 , 065 , 076 ,082 , 065 
5799 :084 ,966 , 983,078,072,070 , 108 
580 5 :1 92,022 , 201,022 , 210,022, 074 

5811 :2 20,022 , 230,022,240 , 022 ,167 
581 7 :250,022,004,023,007,023 ,002 
5823 :045,023,169 , 000,141 , 152 ,209 
5829 :027,200 , 076,151 , 022,200,105 
5835 :169, 901,141 , 160 , 027,076 , 009 
5841 :151 ,022 , 200,032,022 , 019 ,143 
5847 : 141 , 146 , 027 , 076,151 , 022,010 
5853 : 200,032,022 , 019,141,147 ,014 
5859 : 027,976,1 51,022,200,032,223 
5865 :022,019,141,149 ,027,076,155 
5871 :151,022,209,032,022,019,173 
5877 1141,150,027,076 ,151,022,044 
5883 1290,03 2 ,0 22,019,141,151 ,048 
5889 : 927,076 ,151,022 ,076 ,153,250 
5895 :021,056,152,101,155 ,141,121 
5901 :142 ,027 ,165 ,1 56 ,105,0e0,996 
5997 :141,143,027,932,937,923,166 
5913 :956,152,237,156,927,141,026 
5919 :149,027,209,076,151,022 ,1 35 
5925 :209,177,155,291,031,208.241 
5931 1249,136,096 ,056,1 52 ,101,065 
5937 :155,141,144,027,165,156,969 
5943 :195,000,141,145,027,032,249 
5949 :037,023,956, 152,237 ,156,219 
5955 :027,141,141,027 ,200 ,076,167 
5961 1151.922,200,177,155 ,201 , 211 
5967 1961,240,004,136,076 ,106~190 
5973 :922 ,200,032,022,019,972 ,196 
5979 1173,157,027,041,015,170,162 
5985 :202,104,157,087,029,932,187 
5991 :151,922,976 ,134,022,032,028 
5997 :231,255,169,000 ,032 ,189,217 
6993 1255,169,015 ,162 , 008 ,160,116 
6099 ,915,032,186,255,032 ,1 92 .065 
6015 , 255,144,001,096,032,166,053 
6021 1099 , 169,062,032,210 ,255 ,102 



6027

6033

6039

6045

6051

6057

6063

6069

6075

6081

6087

6093

6099

6105

6111

6117

6123

6129

6135

6141

6147

6153

6159

6165

6171

6177

6183

6189

6195

6201

6207

6213

6219

6225

6231

6237

6243

6249

6255

6261

6267

6273

6279

6285

6291

6297

6303

6309

6315

6321

6327

6333

6339

6345

6351

6357

6363

6369

6375

6381

6387

6393

6399

6405

6411

6417

6423

1032,

:015

tl69

:009

1032

:032

sl89

:160

:192

:009

:032

:169

1173

:005

!032

:026

:016

:169

:184

:169

:024

:039

:019

:189

:209

:200

:156

:176

:208

:133

:133

:191,

:233,

:010,

:160,

:001,

1141,

:000,

1177,

:020,

:255,

:169,

1095,

:255,

:129,

:140,

:061,

:201,

:170,

:210,

:067,

:237,

:146,

:210,

:156,

:069,

:027,

:146,

:200,

:173,

:161,

:076,

:174,

:055,

:160,

:027,

:027,

,077,016

,032,201

,236,160

,169,013

,231,255

,231,255

,255,169

,015,032

,255,176

,162,015

,077,016

,001,141

,141,002

,173,158

, 166,009

,032,086

,208,003

,001,141

,026,169

,028,133

,165,038

,133,156

,024,160

,236,026

,155,240

,208,011

,205,189

,035,232

,224,024

,038,165

,039,056

026,133,

000,133,

032,166,

026,032,

-141,184,

158,027,

204,186,

169,048,

032,021,

173,161,

008,032,

032,210,

208,005,

021,200,

156,027,

020,201,

058,176,

202,189,

255,076,

208,026,

186,026,

027,168,

255,136,

027,076,

208,017,

237,186,

027,168,

024,201,

161,027,

027,201,

149,024,

154,027,

132,001,

054,132,

076,149,

240,026,

,240

,255

,026

,032

,076

,169

,015

,186

,228

,032

,032

,184

,201

,027

, 169

,009

,076

,158

,000

,156

,133

,160

,000

,032

,002

,230

,026

,236

,152

, 156

,165

.038,

.039,

.009,

.086,

.026,

-096,

.026,

.038,

.025,

-027,

.210,

.255,

.104,

076,

041,

049,

013,

087,

149,

056,

074,

169,

208,

149,

056,

026,

169,

085,

073,

035,

140,

169,

032,

001,

024,

133,

,025

,176

,032

,210

,150

,000

,162

,255

,032

,198

,231

,026

,005

,208

,162

,032

,150

,027

,133

,076

,155

,001

,162

,181

,162

,156

,240

,191

,101

, 105

,038

165,

076,

169,

009,

169,

096,

240,

032,

032,

240,

255,

032,

104,

106,

127,

144,

041,

020,

024,

169,

056,

032,

250,

024,

173,

056,

032,

208,

001,

240,

156,

000,

205,

172,

174,

167,

,162

,012

,086

,255

,009

,032

,008

,032

,166

,255

,255

,096

,240

,037

, 160

,077

,009

,141

,155

,017

, 165

,076

,000

,009

, 255

, 165

,002

,026

,155

,000

,237

.039,

231,

172,

169,

000,

160,

248,

061,

-210,

010,

169,

225,

076,

024,

032,

017,

015,

032,

201,

080,

237,

032,

172,

201,

147,

237,

076,

008,

141,

003,

027,

160,

189,

156,

160,

041,

,179

,068

,092

,077

,148

,120

,205

,093

,212

,096

,074

,054

,205

,057

,153

,235

, 185

,110

,146

,064

,171

,062

,124

, 182

,026

,235

,089

,173

,147

,142

,219

.149

019

.127

057

102

009

241

124

201

221

204

216

125

191

164

139

157

103

068

021

237

001

152

072

115

220

075

189

045

142

053

171

107

174

115

145

6429

6435

6441

6447

6453

6459

6465

6471

6477

6483

6489

6495

6501

6507

6513

6519

6525

6531

6537

6543

6549

6555

6561

6567

6573

6579

6585

6591

6597

6603

6609

6615

6621

6627

6633

6639

6645

6651

6657

6663

6669

6675

6681

6687

6693

6699

6705

6711

6717

6723

6729

6735

6741

6747

6753

6759

6765

6771

6777

6783

6789

6795

6801

6807

6813

6819

6825

:127,201,065,144,018,201,017

:091,176,014,170,165,167,050

1041,128,073,128,074,074,047

: 133,167,138,005,167,096,241

:032,166,009,056,169,000,229

:237,188,026,170,169,207,032

:23 7,189,026,160,05 5,132,096

:001,032,205,189,160,054,200

: 132,001,169,001,141,184,193

:026,096,014,008,155,211,081

:080,069,069,068,211,067,141

:082,073,080,084,000,032,190

:066,089,03 2,195,072,065, 108

:082,076,.069,083,032,194,131

:082,065,078,078,079,078,061

:000,194,085,070,070,069,095

:082,032,195,076,069,065,132

:082,069,068,000,194,085,117

:070,070,069,082,032,198,146

:0S5,076,076,000,196,069,133

:076,069,084,069,032,040,007

:211,044,215,044,208,041,150

:000,058,032,193,082,069,083

:032,089,079,085,032,083,055

:085,082,069,063,032,040,032

:217,047,206,041,058,000,236

: 197,210,193,211,197,032,201

:193,204,204,032,212,197,209

:216,212,000,197,082,065,201

1083,069,032,040,211,044,170

:215,044,208,041,058,032,039

:018,210,197,212,213,210,251

1206,146,032,084,079,032,035

1069,088,073,084,000,203,232

:069,089,058,000,211,065,213

1086,069,058,000,212,065,217

:080,069,03 2,197,210,210,019

1207,210,000,211,084,079,018

:080,080,069,068,000,214,000

:069,082,073,070,089,032,166

:197,082,082,079,082,000,023
:206,079,032,069,082,082,057

:079,082,083,000,147,03 2,192
!018,212,146,065,080,069,109
:032,079,082,032,018,196,220

:146,07 3,083,075,063,000,227
:204,079,065,068,058,000,011

:214,069,082,073,070,089,140
=058,000,208,082,069,083,049
:083,032,018,210,197,212,051

:213,210,206,146,000,036,116
:048,206,079,032,210,079,221
:079,07 7,000,206,079,03 2,046

:084,069,088,084,032,073,009

:078,032,066,085,070,070,242

:069,082,046,000,196,069,053

:086,073,067,069,032,035,215

:000,211,069,067,079,078,107
:068,046,03 2,193,068,068,084

:082,046,032,035,000,208,018

:082,073,078,084,073,078,089
:071,000,206,069,088,084,145

:032,083,072,069,069,084,042

:044,032,018,210,197,212,096

:213,210,206,146,000,200,108

:085,078,084,032,070,079,079

:082,058,000,206,079,084,166
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6927 :e32,977 , 816 , 24e , 925,162, 179 6429 :1 27 ,2el,065 ,144 , 018 , 201,017 

6033 :815,932, 281,255,176,812 , 868 6435 : 091, 1 76,014,170 ,1 65,167 , 050 

6939 :169,236,168,e26 , 032,e86 , 092 6441 :041 , 128 , 073 ,128,074, 874 ,047 

6845 ;809,169,013,032 , 210 , 255,077 6447 :133 , 167 , 138 , 005,167 , 096 , 241 

6051 10 32, 23 1 ,255 ,976,1 58 , 009, 148 6 4 53 :032 , 166,009,056 , 169 , 000 , 229 

6057 :032 ,231, 255 ,169,000 ,03 2 ,120 6459 : 237,188 , 026,170 , 169,207,032 

6863 1189,255 , 169,015,162,008,205 6465 :237 , 189,026 , 160,055 , 132 , 096 

6869 1160,015,032 , 186,255 . 032 , 093 6471 :001,032,205,189,160 , 054 , 200 

6075 :192, 255 ,176,228,032,166 ,21 2 6477 : 132 . 001 ,169,001,141 .184,193 

6081 : 009,162,015,032,198 , 255 , 096 6483 : 026 .096 , 014 , O08,155.211 , 081 

6087 : 032 . 077 , 016,032 , 231 , ~55 ,074 6489 : 08O , 069,O69 , 068,211,067 ,141 

6093 :169,001 ,141,184,026,096,054 6495 : 082,073 , 080 , 084 , 000 , 032 , 190 

6099 1173,141,002,201,005,240 , 205 6501 : 066,089,032 ,1 95,072,065 , 108 

6105 :005 . 173,158 ,027 , 298,037,057 6507 :082 , 076 .,069,083 , 032 , 194,131 

6111 :032 , 166 . 099,169 , 162 , 160,153 6513 : 082 ,065 , 078 , 078,079 .078,061 

6117 :026,032 , 086 , 009,032,077 . 235 6519 :090 . 194 ,085 . 070 . 079,969 , 095 

6123 :016.208 , 003,076,150,009,185 6525 : 082,032 , 195,076.069,965,132 

6129 : 169 , 901,141 ,1 58 , 927,141,110 6531 :082 ,069,068 , 000 , 194,085 , 117 

6135 :1 84 ,0 26,169,000 ,1 33 , 155,146 6537 : 070,070 , 069,082,032 , 198,146 

6141 :169 , 028 . 133 ,1 56 , 076,O17,064 6543 :085,076 , 076,000,196,069 , 133 

6147 :024 , 165,938 , 133,155,165, 171 6549 : 076 . 069 . 084,069,032 . 040 , 007 

6153 :039,133,156 , 160,001 . 076 , 062 6555 :211.944 , 215 . 944 , 208 ,041 , 150 

6159 :019,024 , 160,000,162.000,124 6561 : OO0 , 058 , O32,193 , O82,O69 ,083 

6165 : 189 , 236.026 , 032 , 181,O09 , 182 6567 :032 , 089,079,985 . 032,083 , 055 
6171 :209,155,240 , 092,162,255,O26 6573 :085,082 , 069 , 063,932 , 040,032 

6 177 :200,208,011,230,156,165 , 235 6579 :217,047, 206,041,058,000,236 
6183 :156,205 , 189 , 026,240 , 002.089 6585 : 197,210,193,211,197 , 032,201 

6189 :176 , 035 , 232 , 236 , 191,026 , 173 659 1 :193,204 , 204,032 ,212,1 97 ,209 

6195 : 208 , 224 , 024 , 152 , 101,155, 147 6597 :216,212,000,197,082 , 065 , 201 
6201 :133,038,165,156,105 , 900,142 6603 :083,069 , 032 , 040 , 211,044,170 
6207 :133,039,056 , 165,038 , 237,219 6609 :215 , 044 , 298 , 04 1 ,058 , 032 , 039 

6213 :191,026,133,038,165 , 039 , 149 
6615 :01 8 , 210,197,212,213 . 210 , 251 

6219 : 233,000 ,1 33 , 039,076,231 , 019 6621 :206,146.032,084,079,032,03~ 

6225 :010 . 032 ,166,009,169,172 , 127 6627 :069.088,073 , 984,900 , 203,232 
6231 :160 , 026 , 032 , 086,099 , 169 , 057 6633 :069,089,058 , 000 . 211,065,213 
6237 : 001,141,184.026 . 169 , O0O , 102 6639 1086 . 069,058,000,212,965,217 
6243 : 141 , 158 , 927,996,996 , 160 , 009 664 5 :089 ,969 ,03 2, 19 7 , 210 , 210,019 
6249 :090,204 , 186 , 026 , 240,248,241 6651 :207,210 , 000 , 211,084,079,018 
6255 : 1 77, 169 , 048 , 038 , 032,061 ,1 24 6657 :980,080 , 069,868,009 , 214,000 
6261 :020,032,021 , 025 , 032 , 210,201 6663 :069 , 082 ,073,070,089 , 032 ,1 66 
6267 :255,1 73 ,1 61 , 027 , 240,010 , 221 6669 :197,882,082,079,082,000,023 
6273 :169,008,032,210,255 ,169 ,204 6675 :206,079 ,032 , 069,082 , 082.057 
6279 : 095, 032, 210 . 255 , 032 , 225,216 6681 : 079,082,083,000,147 , 032 , 192 
6285 : 255 , 208 , 005, 104,104, 076,125 6687 :019,212,146,065,980,069,109 
6291 :129,021,200 , 076 , 196,0 24 , 191 6693 :032,079,082 , 032 ,018,196,220 
6297 :140 , 156,027,041,127,032 , 164 6699 :146,073 . 083 ,075,063 , 000 , 227 
6303 : 961 , 020 , 201,049,144 , 017 , 139 6705 : 204 , 079 , 065,068 , 058,000 , 011 
6309 :201 , 058 . 176,013 , 041,015 , 157 6711 :214,069,082,073,070,089,140 
6315 :170,202 , 189,087 , 020,032 , 103 6717 :058 ,000 , 208 ,082 , 069 , 083 , 049 
6321 : 210,255,076 , 149 , 024,201,068 6723 :083 , 032 ,018 ,21 0,197 , 212 ,051 
6327 :067 ,208 ,0 26,056 , 169 . 080,021 6729 :213,210,206 , 146 , 000 , 036,116 
6333 : 237,186,026 , 074 , 056,237,237 6735 :048 , 206 , 079 , 032 , 210,979 , 22 1 
6339 :146,027,168 , 169 , 032 , 032,001 6741 :079 , 077,000 , 206 , 079 , 032,046 
6345 : 210,255,136 , 208 , 250 , 172 , 152 6747 : 084 . 069 , 088 , 084 , 032,073,009 
6351 : 156 , 027,076 .149,024,201 , 072 6753 :078,032,066 , 085 . 070,070 , 242 
6357 :069 . 208,017,056,17 3 , 147 , 115 6759 :069,082,046,000 . 196,069,053 
6363 : 927.237,196,026,056,237 , 220 6765 : 086,073,067,069 , 032,035,21 5 
6369 :146 , 027,168, 169,032 , 076 , 075 6771 : 000 , 211 , 069 . 067,079,078,107 
6375 : 200 , 024 , 201 ,085,208 , 008 , 189 6777 :068,046 , 032 , 193,068 , 068,084 
6391 :173,161,027,073 , 001 ,141,045 6783 :082, 046 , 032 , 035,000,208 , 018 
6387 :161 , 027 , 201,035,240,003,142 6789 :082,073,078,084 , 073 , 078 , 089 
6393 : 076, 149,024,140 , 156 , 027 , 053 6795 :071 . 000,206 , 069 , 088 , 084 , 145 
6399 :1 74, 154 , 027 , 169 , 000,160 . 171 6801 : 032 ,083 ,072,069 , 069,084 , 042 
6405 : 055,132,901 , 032 , 205 ,189 ,1 07 6807 : 044,032,018 , 210,197,212 . 096 
6411 :160,054 ,13 2 , 001 , 172,156,174 6813 :213,210 , 206 , 146 , 000 , 200 , 108 
6417 :027,076 , 149 ,024 , 174,160,115 6819 : 085,078 ,084 , 032 , 070 . 079 , 079 
6423 : 027,240,026 , 133 , 167,041 , 145 6825 :082 , 058 , 000 , 206 , 079 , 084 , 166 
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6831 1032,198,079,085,078,068,203
683 7 1000,000,000,000,000,000, 181

Program 2:
SpeedScript—VIC-20 Version
4609 :011,018,010,000,158,052,250

4615 :054,050,049,000,000,000,160

4621 :032,114,019,076,247,019,008

4627 1000,000,000,000,000,000,019

4633 :000,000,165,251,141,059,129

4639 :018,165,252,141,060,018,173

4645 :165,253,141,062,018,165,073

4651 :254,141,063,018,166,181,098

4657 :240,032,169,000,141,129,248

4663 1036,160,000,185,000,000,180

4669 :153,000,000,200,204,129,235

4675 :036,208,244,238,060,018,103

4681 :238,063,018,224,000,240,088

4687 :007,202,208,224,165,180,041

4693 :208,222,096,165,181,170,103

4699 :005,180,208,001,096,024,093

4705 :138,101,252,141,131,018,110

4711 :165,251,141,130,018,024,064

4717 1138,101,254,141,134,018,127

472 3 :165,253,141,133,018,2 32,033

4729 :164,180,208,004,240,013,162

473 5 :160,255,185,000,000,153,112

4741 :000,000,136,192,255,208,156

4747 :245,206,131,018,206,134,055

4753 :018,202,208,234,096,169,048

4759 :022,133,195,133,020,169,055

4765 :016,i33,196,169,148,133,184

4771 :021,173,125,036,133,155,038

4777 :173,126,036,133,156,173,198

4783 s128,036,032,22 3,019,162,007

4789 :001, 3.60,000, 173, 137,036, 176

4795 :145,020,177,155,153,139,208

4801 :036,200,041,127,201,031,061

4807 : 240,019,192,022,208,235,091

4813 =136,177,155,041,127,201,018

4819 :032,240,005,136,208,245,053

4825 :160,021,200,132,167,136,009

4831 :185,139,036,145,195,136,035

483 7 !016,248,164,167,024,152, 232

4843 :101,155,133,155,165,156,076

4849 :105,000,133,156,152,157,176

485 5 :060,003,192,022,240,008,004

4861 :169,032,145,195,200,076,046

4867 :249,018,024,165,195,105,247

487 3 :022,133,195,133,020,144,144

4879 :004,230,196,230,021, 232, 160

4885 : 224,02 3,240,003,076,182,001

4891 :018,165,155,141,13 5, 036,165

4897 1165,156,141,136,036,096,251

4903 :173,019,018,133,155,141,166

4909 :125,036,141,131,036,133,135

4915 :038,173,020,018,133,156,077

4921 :141,126,036,141,132,036,157

4927 !133,039,056,173,022,018,248

4933 1237,020,018,170,169,032,203

4939 i160,255,198,156,145,155,120

4945 :200,230,156,145,155,200,143

4951 s208,251,230,156,202,208,062

4957 :246,145,155,096,133,167,011

4963 1132,168,160,000,177,167,135

4969 (240,006,032,210,255,200,024

497 5 1208,246,096,169,001,141,204
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4981

4987

4993

4999

5005

5011

5017

5023

5029

5035

5041

5047

5053

5059

5065

5071

5077

5083

5089

5095

5101

5107

5113

5119

5125

5131

5137

5143

5149

5155

5161

5167

5173

5179

5185

5191

5197

5203

5209

5215

5221

5227

5233

5239

5245

5251

5257

5263

5269

5275

5281

5287

5293

5299

5305

5311

5317

5323

5329

5335

5341

5347

5353

5359

5365

5371

5377

(138,

t000,

:018,

1018,

:020,

:132,

:018,

:018,

:018,

:032,

:128,

:002,

:019,

:097,

:036,

:157,

:169,

:018,

:002,

:202,

:128,

1063,

:177,

:177,

:032,

:041,

:201,

:020,

:165,

il69,

:019,

:145,

:032,

:000,

036,032,

141,019,

141,023,

024,173,

141,020,

002,233,

056,233,

056,233,

169,000,

039,019,

036,169,

032,121,

169,073,

019,169,

096,162,

000,016,

019,032,

076,210,

162,021,

016,250,

074,133,

005,167,

038,133,

038,073,

150,018,

004,240,

064,240,

032,228,

162,041,

000,133,

170,160,

038,224,

007,022,

145,038,

174,022,

018,141,

018,141,

130,002,

018,056,

001,141,

004,141,

001,141,

141,137,

169,000,

255,141,

023,032,

160,035,

000,141,

021,169,

202,016,

210,255,

255,141,

157,000,

096,072,

167,104,

096,160,

002,160,

128,145,

173,141,

009,165,

003,076,

255,208,

016,240,

162,076,

000,165,

095,208,

169,032,

076,247,

169,176

021,-207

025,239

105,075

173,057

026,170

024,117

022,118

036,154

141,059

138,020

203,084

032,165

127,236

160,077

250,080

169,043

134,029

148,203

041,140

041,116

000,222

000,247

038,086

002,009

197,155

161,250

013,011

229,114

253,060

002,045

012,001

160,219

019,072

:173,127,036,240,

:072,032,187,019,

:138,201,013,208,

:095,138,041,127,

il44,092,224,160,

1162,032,138,072,

:036,240,003,032,

:104,032,235,019,

1145,038,032,150,

1165,038,237,131,

:167,165,039,237,

1005,167,144,014,

:105,000,141,131,

:039,105,000,141,

:230,038,208,002,

:032,067,021,076,

:160,000,165,002,

:024,165,197,105,

:132,162,165,162,

:208,250,132,198,

1217,020,221,217,

1006,202,208,248,

:019,202,138,010,

1019,072,169,246,

:254,020,072,189,

:072,096,035,029,

1133,099,085,138,

1148,082,019,076,

=139,113,136,140,

:017,121,074,090,

=070,118,072,081,

:110,003,252,021,

1018,022,076,022,

007,138,018

104,170,143

002,162,033

201,032,205

208.002.151

173,128,032

007,025,188

160,000,145

018,056,040

036,133,091

132,036,133

165.038.152

036,165,203

132,036,084

230,039,128

247,019,105

145,038,159

064,170,124

201,006,233

138,174,255

020,240,096

076,247,154

170,169,137

072,189,202

253,020,249

157,137,229

134,020,062

147,135,066

091,145,229

097,077,203

108,107,033

006,022,153

162,022,067

6831 : 0 32 ,198 ,0 79 ,085 , 078, 068,203 
68 37 :09 0 , 00 0 , 000 ,000, 000 , 000,18 1 

Program 2: 
SpeedScrlpl-VIC-20 Version 
4609 : 011 , 018,010 , 000 , 158 , 052 ,2 50 
4615 :054 , 050 , 049 , 000,000 , 000 , 160 
462 1 : 032 , 114 , 019 , 076,247 , 01 9 , 008 
4627 :000 , 000 , 000 , 000 ,009 , 000,019 
4633 : 000 , 000, 165, 251 ,141, 059 ,1 29 
4639 : 018 , 165 , 252,141 ,060 ,018 , 173 
4645 : 165 , 253 ,141,062 , 018 , 165 , 073 
4651 : 25 4 ,141 , 063 ,018 , 166 , 181 ,098 
4657 : 240,032 ,169,000 , 141 ,1 29,248 
4663 : 036, 160 , 000 , 185 . 000 , 000 ,180 
4669 :153,000 , 000 , 200 , 204, 1 29 , 235 
4675 :036 , 208 . 244,238 , 060 ,018 , 103 
4681 :238 , 063 , 018,224 , 000 , 240 , 088 
4687 : 007 , 202 , 208 , 224 , 165 , 180 , 041 
4693 : 208 , 222 , 096 ,165 ,181 , 170 , 103 
4699 : 005 , 180 , 208 , 001, 096 , 024, 093 
4705 :139 , 101 , 252 ,141 , 131, 018 ,110 
47 11 : 165 , 251, 14 1 , 130 , 018 , 024 , 064 
4717 : 1 39 ,101, 254 ,141 ,1 34 , 018 ,1 27 
4723 : 165 , 253 , 141 , 133,018,232,033 
4729 : 164 ,180 , 208, 004 , 240 . 013 , 162 
4735 : 160,255 , 195 , 000 , 000 , 153,112 
4741 : 000,000 , 136 ,192 , 255 , 208 , 156 
4747 : 245 , 206 , 13 1, 018,206 , 134, 055 
4753 :018 , 202 , 208 , 234,096 , 169 . 048 
4759 : 022 , 133 , 195, 1 33,020, 169 , 055 
4765 :016 , 13 3 , 196 ,169, 148 , 133 , 184 
4771 : 021 , 17 3 , 125,036 . 133 . 155 , 0 38 
477 7 : 173 , 126 , 036 , 133 , 156 , 173 , 198 

4783 : 128 , 036 , 032 , 223 , 019 , 162,007 
4789 : 001 , 160 , 000 ,1 73 ,1 37, 0 36 ,1 76 
4795 :145,020,177 , 155 ,1 53 , 139,208 
4801 :036,200 , 041 , 127 , 201 , 031 , 061 
4807 : 240,019 ,1 92 , 022 , 208 , 235 , 091 
4813 : 136,177 , 155 , 041 , 127 , 201 , 018 
4819 : 032 , 240 , 005 . 136 . 208 , 245 , 053 
4825 :160 , 021,200 , 132, 167 , 136 , 009 
4831 : 185 ,1 39 , 036 , 145 ,195 , 1 36 , 035 
4837 :016 , 248 , 164,167 , 02 4,1 52 , 232 
4 84 3 : 101 , 155 , 133 , 155,165 , 156 , 076 
4849 :105 , 000 . 133 ,1 56, 152, 1 57,176 
4855 : 060 , 003 , 192,022 , 240 , 0 08 , 004 
4861 :169 , 032 , 145, 195 , 200 , 076 , 0 46 
4867 : 249 , 018 , 02 4, 165 , 195 , 105,247 
4873 : 022 , 133 ,195 , 133 , 020, 144 ,144 
4879 : 004 ; 230,196 , 230,021, 232 , 160 
4885 : 22 4 , 023,240,003 ,076 ,182, 001 
4891 :018 , 165 ,155, 141, 135 ,03 6 ,1 65 
489 7 : 165 ,156 ,141,136 , 036 ,096.251 
4903 : 173 ,019 ,018 ,13 3 , 155 . 141, 166 
4 909 : 1 25,036 ,141,131,036,13 3 , 135 
491 5 :038 ,1 73,020,018 ,133.156 , 0 77 
4921 :141,126,036,141,132 ,036 ,1 57 
4927 :133,039,056,173,022,918,248 
4933 ,237,020,018,170,169 ,03 2 ,203 
4939 : 160, 25 5 ,198,156, 14 5 ,15 5,120 
4945 :290,230,156,145,155,200 ,143 
4951 :208, 2 51,230,156,202,208 ,062 
4957 :246 ,14 5,1 55,996 , 13 3 ,1 67,011 
4963 :132,168,160,000,177,1 67 ,135 
4969 1240,006,032,210. 255 , 200,024 
4975 1208,246,096,169,001,141,204 
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4981 1138,036,032,174,922 ,169,176 
4987 1000,141,019,918,141,921,~87 
4993 :018,141 ,023,018,141,025,239 
4999 : 018,924,173,130,902,195,075 
5005 : 029,141,929,018,056, 173,057 
5011 11 32, 002, 233,081,141 , 0 26,170 
5017 :018 , 056 . 23 3, 004,141,024,117 
502 3 : 018 , 056 , 233,001,141,022,118 
5029 : 018 ,169 ,000,141,1 37 ,036 ,1 54 
5 035 :032,039,01 9 ,169 ,000 , 141,059 
5041 11 28 .036 , 169 , 255 ,141, 138 , 0 20 
5047 :002 ,032 ,1 21,02 3,032,203.08 4 
50 5 3 :019 ,1 69 ,073 ,160 , 035 ,032 ,165 
50 59 :097 ,01 9 , 169 , 00 0 ,1 41,127 ,2 36 
5065 :036 , 096 ,162,021 , 169 ,160,077 
50 71 :157,000 ,016 , 20 2 ,016 , 250 ,080 
50 77 :169, 01 9 ,032 ,210,255 .169 ,043 
5083 : 018, 0 76,21 0, 25 5 . 141 ,1 34, 029 
508 9 : 002,162 .021,157 , 000 , 148 ,203 
509 5 :202,016 , 250 , 096 , 072 , 041, 140 
5101 : 128, 074, 133 ,167 ,104 , 041,116 
510 7 : 063 , 005 , 167 , 096 , 160 . 000, 222 
511 3 : 17 7 , 038 , 133 , 002, 160, 000 . 247 
511 9 : 177, 038, 9 73, 1 28 ,145 , 0 38 , 086 
51 25 : 032 ,1 50 , 918 , 173 , 141 , 002 . 009 
513 1 : 9 41, 004 , 2 40 . 009 , 165 ,1 97 , 155 
5137 :201 . 064 ,240 , 003.076, 161 , 250 
514 3 :020,032,228 . 255 . 208 , 01 3 , 0 11 
5149 : 165 .162 , 041, 0 16 , 240 , 229 ,114 
5155 : 169 , 000, 1 33, 162 , 076 , 253 , 060 
51 6 1 : 019 ,1 70 ,160, 000 , 165 , 002 , 045 
5167 : 145 , 038 , 224 , 095 , 208 , 0 1 2 , 0 01 
5173 : 032 , 007 , 022 , 169 , 032 . 160 ,219 
5179 :000,1 4 5 , 038,076,247 , 019 , 072 

5185 : 173 ,1 27,036 , 240 , 007,138 , 018 
5191 :072 , 032 ,197 , 019 , 104 , 170 , 143 
5197 :1 38 , 201,01 3 , 208 , 002 , 162 , 033 
5203 : 095 , 138,041, 127 , 201 , 032 , 205 
5209 :144,092 , 224 , 160 , 208 , 002 ,1 51 
5215 :162,032 , 138 , 072 , 173,128 , 032 
5221 : 036 , 240,003 , 032 , 00 7 .025, 188 
5227 : 194,032,235 . 019 . 160 . 000 , 145 
5233 :145 , 938,032 , 150 , 018 , 056 , 040 
5239 : 165 , 038 , 237 , 131 ,036 , 13 3, 091 
52 45 : 167 ,165 . 039,237 , 132 , 036 , 133 
5251 : 005,167,144,014 , 165 . 038 ,1 52 
5257 : 105 , 000 , 141,131,036 , 165 , 203 
5263 : 039 , 105,000 , 141 , 132,036,084 
5269 : 230 , 038,208 , 002,230,039,128 
5275 : 032 , 067 , 021 , 076 , 247 . 019,105 
5281 : 160 ,000 , 165 , 002 , 145 , 038 , 159 
5287 : 024,1 65 ,1 97,105 , 064, 170, 124 
5293 : 1 32,162 ,1 65 ,162,201 , 006 , 233 
5299 : 208 , 250 , 132,198 , 138 . 174 . 255 
5305 :217 , 020 , 221 , 217 , 020 , 240 , 096 
5311 : 006 , 202 , 208 , 248 , 076 , 247 , 154 
5317 :019 , 202 , 138 , 010 , 170 , 169 , 137 
5323 :019 , 072 , 169 , 246 , 072, 189, 202 
5329 : 254, 020 , 07 2, 189 , 253 , 020, 249 
5335 1072 , 096 , 035 , 029 ,1 57 ,1 37 , 229 
5341 :133 , 099 , 085 , 138,134 , 020 , 062 
5347 :1 48,082,019 , 076 , 147 , 135 , 066 
5353 : 139 , 113,136 .140 , 091 ,145 , 229 
5359 :017 , 121 , 074 , 090 , 097,077 , 203 
5365 : 070 ,118 , 072 , 081 ,108 , 107 , 033 
53 71 : 110 , 003 , 252 ,021, 006 , 02 2,1 53 
5377 :018 ,0 22,076 ,022 ,1 62 , 022 ,06 7 
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5389

5395
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5407

5413

5419

5425
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5437

5443

5449
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5473
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5485

5491

5497
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5515

5521

5527

5533

5539

5545

5551

5557

5563

5569

5575
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5587

5593

5599

5605

5611

5617

5623

5629

5635

5641

5647

5653

5659

5665

5671

5677

5683

5689

5695

5701

5707

5713

5719

5725

5731

5737

5743

5749

5755

5761

5767

5773

:193,

:094,

:203,

:122,

:255,

:208,
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:098,

:208,

:032,

:237,

:039,

il76,

:237,

:126,

:167,

(125,
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:156,
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:021,

:237,
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:039,
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il32,

1096,
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:155,
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:096,
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:240,

:200,

:032,

:243,
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:039,

:036,

:169,

S132,
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024,
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027,
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029,

030,

024,

033,

165,

125,

237,

032,

019,

036,

240,

036,

032,

036,

136,

005,

024,

003,

036,

03 2,

096,

021,

036,

144,

131,

132,

019,

237,

011,

173,

056,

133,

036,

173,

132,

038,

067,

002,

067,

155,

156,

032,

003,

201,

240,

132,

167,

000,

096,

032,

004,

240,

240,

024,

165,

032,

036,

133,

000,

036,

208,022,

006,02 5,

068,025,

149,025,

242,026,

055,023,

013,030,

219,027,

029,030,

046,035,

021,056,

036,133,

126,036,

056,173,

018,133,

237,020,

013,165,

165,039,

150,018,

229,038,

036,229,

155,240,

173,125,

141,125,

105,000,

150,018,

056,173,

018,133,

237,022,

012,173,

036,173,

036,056,

018,133,

055,023,018

133,024,063

092,025,200

241,025,100

083,028,180

127,028,244

134,022,135

105,033,049

120,023,146

245,024,140

165,038,032

167,165,168

005,167,177

125,036,171

167,173,070

018,005,027

038,141,099

141,126,229

056,173,068

133,155,079

039,133,105

002,176,099

036,109,118

036,173,172

141,126,173

076,119,076

131,036,164

167,173,150

018,005,113

021,018,204

022,018,196

165,038,249

167,165,170

020,018,005,

173,019,018,

020,018,133,

165,038,237,

167,165,039,

005,167,176,

131,036,133,

036,133,039,

208,002,230,

021,096,165,

198,039,198,

021,096,165,

165,039,133,

160,255,177,

240,004,201,

136,208,243,

032,240,008,

004,136,208,

167,056,165,

133,038,165,

133,039,032,

160,000,177,

240,008,201,

200,208,243,

026,177,038,

247,201,031,

152,101,038,

039,105,000,

067,021,096,

133,038,173,

039,076,118,

141,125,036,

056,233,004,

167,179

133,229

039,126

131,178

237,238

001,240

038,080

096,088

039,232

038,166

038,180

038,178

156,034

155,104

031,230

177,246

201,114

243,145

155,060

156,055

067,189

038,055

031,026

096,054

201,207

240,066

133,028

133,079

173,033

132,254

022,041

173,011

205,039

5779

5785

5791

5797

5803

5809

5815

5821

5827

5833

5839

5845

5851

5857

5863

5869

5875

5881

5887

5893

5899

5905

5911

5917

5923

5929

5935

5941

5947

5953

5959

5965

5971

5977

5983

5989

5995

6001

6007

6013

6019

6025

6031

6037

6043

6049

6055

6061

6067

6073

6079

6085

6091

6097

6103

6109

6115

6121

6127

6133

6139

6145

6151

6157

6163

6169

6175

:020,018,

:018,141,

:018,076,

:036,173,

1010,133,

1041,007,

1167,141,

:137,036,

:007,141,

1018,096,

:165,039,

:160,255,

:240,012,

i201,063,

:208,004,

il77,155,

i201,033,

i240,019,

il36,208,

il56,205,

:076,042,

:167,200,

i201,032,

!058,022,

:022,173,

:173,020,

1067,021,

S038,201,

:033,240,

1021,201,

:208,235,

i205,132,

:224,076,

176,003,

126,036,

122,022,

138,036,

036,010,

167,173,

024,105,

015,144,

173,137,

137,036,

165,038,

133,156,

177,155,

.201,033,

240,004,

136,208,

201,046,

240,023,

201,031,

235,198,

019,018,

023,132,

240,010,

240,247,

164,167,

019,018,

018,133,

096,160,

046,240,

025,201,

031,240,

230,039,

036,240,

122,022,

173,020,045

032,150,144

238,138,005

041,015,092

010,010,004

138,036,066

008,101,213

096,238,222

036,041,243

032,150,192

133,155,044

198,156,036

201,046,189

240,008,191

201,031,203

235,096,100

240,027,065

201,063,242

240,015,233

156,165,079

176,226,043

167,198,143

177,155,204

136,076,193

076,243,253

133,038,188

039,032,206

000,177,062

029,201,046

063,240,099

017,200,013

165,039,225

226,144,042

200,240,205

:250,

:247,

:033,

i235,

:106,

:073,

:074,

:088,

:169,

:056,

Jl33,

:018,

:104,

:165,

:165,

;039,

;252,

:080,

;037,

:082,

:078,

t026,

:019,

:097,

:036,

:173,

:074,

:037,

;037,

:037,

177,038

201,046

240,239

201,031

022,173

037,173

037,032

160,035

001,141

165,038

167,165

005,167

096,165

039,133

038,133

251,141

133,254

141,078

079,037

037,165

133,251

037,133

037,109

018,144

169,103

019,169

169,000

073,037

037,133

133,180

141,073

133,181

074,037

,201,032,240

,240,243,201

,201,063,240

,240,231,076

,023,018,141

,024,018,141

,203,019,169

,032,097,019

,127,036,096

,237,019,018

,039,237,020

,208,003,104

,038,133,251

,252,096,056

,253,073,255

,077,037,165

,073,255,101

,037,165,251

,165,252,141

,253,141,081

,165,254,141

,252,056,173

,074,037,205

,020,032,203

,160,035,032

,001,141,127

,133,198,096

,133,253,173

,254,173,077

,024,109,073

,037,173,078

,109,074,037

,032,027,018

COMPUTE'S Gotetle
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,090
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,201
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,14S
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,186
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,072

,189

,022

,097

,250

,198

,172

,186

,255

,164

,245

,031

,115

,075

,243

,057

,046

,084

, 104
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5383 :193 , 022,208,022 , 055,023 , 018 5779 :020,018,176,003 , 173,020 , 045 
5389 : 094 , 024,006 , 025, 1 33,024 , 063 5785 :018,141 , 126,036 , 032,150 , 144 
5395 : 203,024 , 068,925,992,025 , 200 5791 : 018 , 076,122,022 , 238 , 138,905 
5401 :122,025 , 149,925,241 , 025 , 100 5797 :036,173 , 138,036,041,015,092 
5407 :255,027 , 242,026 , 083,028,180 5803 :141,138,036,010,010 , 010 , 004 
5413 :208,022 , 055,023 , 127 , 028 , 244 5809 :010,133,167,173 , 138 , 036,066 
5419 :120 , 029,013,030 , 134,022,135 5815 : 041,007,024 , 105 , 008,101,213 
542 5 : 098,030 , 219 , 027,105 , 033 , 049 5821 :167 ,141,015 , 144,096,238 , 222 
5431 :121 , 924,029,030 , 120,023 , 146 5827 :137 , 036,173,137 , 036 , 041,243 
5437 : 208,033,046 , 035,245,024 , 149 5833 :007,141,137,036 , 032 , 150 , 192 
5443 :032 , 165,021 , O56 , 165 , 038,932 5839 : 918,096 , 165,038 , 133 , 155 , 044 
5449 :237 , 125,036,133,167 , 165 , 168 5845 :165 , 039,133,156,198 , 156 , 036 
5455 :039,237 , 126,O36 , OO5,167,177 5851 :160,255 , 177,155,201 , O46 , 189 
5461 :176 , O32,056,173,125,936,171 5857 :240,012,~01,033,240,008,191 

5467 1237 , 019 , 018,133 , 167,173 , 070 5863 :201,963,240 , 004 , 201 , 031,203 
5473 :126,036,237,020,018,005 , 027 5869 :208,004,136,208,235,096,10O 

5479 :167,240 , 013,165 , 038,141,099 5875 :177 , 155,201,046,240 , 027 , 065 

5485 :125,036 , 165,039 , 141 ,126 , 229 5881 : 201,033 , 240,023 , 201 , 063 , 242 

5491 :036 , 032 , 159,018 , 056,173,068 5887 : 24O,019 , 201 , 031,24O , 015,233 

5497 :135,036 , 229,038 , 133,155 , 079 5893 : 136 , 208 , 235 , 198,156 , 165 , 079 

5503 :173 , 136 , O36,229 , 039, 1 33,105 5899 :156 , 205,019,018,176,226,043 

5509 :156,005,155,240,002,176,099 5905 :076 , 042,023,132 , 167,198,143 

5515 :024,024,173,125,036 , 109 , 118 5911 :167 , 200,240 , 010 , 177,155 , 204 

5521 :061,O03,141,125,O36,173 , 172 5917 :201,032,240 , 247,136,076,193 

5527 :126,036,105 , 000,141, 126, 1 73 5923 :058,022,164,167,076,243,253 

5533 :036,032 , 150,018 , 076,119,076 5929 :022, 173,019,018 , 133 , 038,188 

5539 : 021,096,056,173,131,036,164 5935 :173,020,018 , 133,039,032,206 

5545 :237,021,018,133,167,173,150 5941 :067,021 , 096 , 160 , 000 , 177,062 

5551 :132,936 , 237,022,918 , 005,113 5947 :038 , 201,046,240 , 029,201,046 

5557 :167,144,012,173,021,O18,204 5953 :033 , 240 , 025,201,063,240,099 

5563 :141,131,036,173,022,018, 196 5959 :021,201 ,031,240,017 , 200 , 013 

5569 :141,132,036,056,165,038,249 5965 :208,235,230,039 , 165 , 039 , 225 

5575 :237,019,018 , 133,167,165 ,1 70 5971 :205 , 132 , 036,240,226 , 144,042 
5977 : 224,076,122 , 022,200 , 249 , 205 

5581 :039,237,020 , 018 , 005, 167,179 5983 :250,177,038,201,032,240 , 009 
5587 :176,011 ,173 , 019,018 , 133 , 229 5989 :247 , 201,046,240,243,201 , 255 
5593 :O38,173,O20,O18 , 133 , O39 , 126 5995 :033 , 240 , 239,201,063,240,O99 
5599 :096,O56 , 165 , O38,237 , 131,178 6001 :235 , 201 , 031,240,231,076 , 103 
5695 1036,133,167 ,165,O39 , 237,238 6007 :106,022,173,923,018,141,090 
5611 1132,O36,005 ,1 67,176 , O01,240 6913 :073 , 037 , 173 , 024 , 018,141 , 979 
56 1 7 1096,173, 131,936, 133 , 038 ,089 6019 : 074,037,032,293,019,169 , 153 
5623 : 173 ,1 32,036 ,1 33 , 039 , 096 , 088 6925 :088,160,035 , 032 , 097,919 , 056 
5629 1230 , 038 , 208,99 2 , 230 , 039 , 232 6031 :169 , 001,141,127 , 036 , 096,201 
5635 103 2 , 067 , 021, 096 ,165, 0 38, 166 6037 :056,165,938,237,019,018,170 
5641 :208,002,198,039, 198 , 038 ,180 6043 :133,167,165,039,237 , 020 , 148 
5647 1032 , 067,021,996 , 165,938, 1 78 6049 :018,005 , 167 , 208 , 903,104,154 
5653 : 1 33, 155,165,939, 1 33,156,934 6055 :104 , 996,165,038,133 , 251 , 186 
5659 1198 , 156 , 160,255 , 177 , 15 5 ,104 60'61 :165,039,133,252,996 , 056 , 146 
5665 1201,032,240 , 004,201,03 1 ,230 6067 : 16 5 , 038 , 133, 253, 073,255 , 072 
5671 1208,003,136,208,243 ,1 77,246 6073 :101, 25 1,141,077,037 , 165,189 
5677 :155,201,032,240,008,201,114 6079 :039 , 133 , 254,073,255,101,022 
5683 1031 , 240,034, 1 36,208,243,145 6 08 5 :2 52 , 141,078 , 037,165 , 251 , 097 
5689 :096 , 132 , 167,056 , 165,155,069 6991 :141,079 , O37,165,252 , 141 , 250 
5695 :191,167 , 133,038 , 165 ,1 56,955 6997 :089,037,165,253 , 141 , 081 , 198 
5701 :105,000 , 133,939 , 032,067, 189 6103 :037 , 133 , 251,165,254 , 141 , 172 
5707 :921 , 096,160,990,177 , 038 , 055 6109 :O82,037,133,252,056 , 173,186 
5713 :201,032,240,008,201 , 031,026 6115 :078,037,109 , 074,037,205,255 
5719 :240 , 034 , 200,208,243,096,054 6121 :026 , 018,144,O20,032,203 , 164 
5725 :200,240,O26 , 177 , O38,201 , 207 6127 :O19,169,103 , 160,035 , O32 , 245 
5731 :032,240 , 247,201 , 031,249,O66 6133 :097,019 , 169 ,001,141,127,031 
5737 :243,024,152 , 101,038, 133 , 028 6139 :036 , 169,000 , 133 , 198,096 , 115 
5743 :038,165,039 , 105,000,133,079 6145 :173,073,037,133,253,173 , 075 
5749 :039 , 032,067,021,096 , 173 , 033 6151 :074,037,133 , 254 , 173,077,243 
5755 :131 , 036,133 , 038 , 173 , 132,254 6157 :037,133,180,024,109,073 , 057 
5761 :036 , 133 , 039,076 , 118,022 , 041 6163 : 037 , 141 , 073 , 037 , 173,078 , 046 
5767 :169,000,141,125,036,173,011 6169 :037 , 133 , 181 , 109 , 074 , 037 , 084 
5773 :132 , 036,056,233,0'04,295,039 6175 :141 , 074,037,032 , 027,018,104 
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6181

6187

6193

6199

6205

6211

6217

6223

6229

6235

6241

6247

6253

6259

6265

6271

6277

6283

6289

6295

6301

6307

6313

6319

6325

6331

6337

6343

6349

6355

6361

6367

6373

6379

:173,

:080,

:037,

1133,

:229,

:036,

:027,

:237,

:173,

1141.

:023,

:023,

:001,

:037,

:096,

:023,

:023,

:032,

:169,

:019,

:072,

:149,

il78,

:032,

:076,

:009,

:025,

:165,

:167,

:005,

:036,

:133,

:133,

079,037,

037,133,

133,253,

254,056,

253,133,

229,254,

018,056,

077,037,

132,036,

132,036,

032,007,

056,173,

141,073,

233,000,

032,253,

032,007,

032,121,

223,019,

115,160,

032,228,

032,187,

201,023,

023,032,

023,201,

149,023,

178,023,

032,149,

076,178,

038,237,

165,039,

167,240,

133,038,

039,096,

038,173,

133,251,

252,173,

173,082,

173,131,

180,173,

133,181,

173,131,

141,131,

237,078,

096,032,

022,032,

073,037,

037,173,

141,074,

021,032,

022,076,

023,169,

032,203,

035,032,

255,240,

019,104,

208,009,

019,022,

019,208,

032,209,

201,016,

023,032,

023,096,

125,036,

237,126,

011,173,

173,126,

173,019,

020,018,

173,115

081,031

037,252

036,070

132,137

032,164

036,002

036,226

037,010

149,165

178,135

233,186

074,096

037,125

149,192

178,209

002,247

019,155

097,241

251,152

041,100

032,059

076,234

009,045

022,136

208,121

150,076

056,141

133,171

036,213

125,170

036,253

018,195

133,238

6385 :039,03 2,067,021,096,160,144

6391 :005,140,099,037,032,007,055

6397 :025,172,099,037,136,208,162

6403 :244,076,077,022,024,165,099

6409 :038,133,251,105,001,133,158

6415 :253,165,039,133,25 2,105,194

6421 :000,133,254,056,173,131,000

6427 :036,2 29,25 3,133,180,173,007

643 3 :132,036,229,254,133,181,230

6439 :201,255,208,006,169,001,111

6445 :133,180,230,181,032,088,121

6451 j018,160,000,169,032,145,063

6457 :038,238,131,036,208,003,199

6463 :238,132,036,076,118,022,173

6469 :173,128,036,07 3,006,141,114

6475 :128,036,096,169,130,160,026

6481 :03 5,03 2,097,019,03 2,228,012

6487 :255,240,251,201,089,096,195

6493 :032,203,019,169,141,160,049

6499 :03 5,032,097,019,169,002,197

6505 :032,223,019,03 2,078,02 5,002

6 511 :240,004,032,187,019,096,177

6517 :162, 255,154,076,013,018,027

652 3 :160,000,177,038,201,031,218

6529 : 240,015, 200,-208, 247, 230, 245

6535 :039,165,039,205,132,036,239

6541 :144,238,076,122,022,200,175

6547 :076,106,022,165,038,133, 175

6553 ! 155,165,039,133,156,198,231

6559 :156,160,255,177,155,201,239

6565 :031,240,017,136,192,255,012

6571 :208,245,198,156,165,156,019

6577 :205,020,018,176,236,076,140
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6583

6589

6595

6601

6607

6613

6619

6625

6631

6637

6643

6649

6655

6661

6667

6673

6679

6685

6691

6697

6703

6709

6715

6721

6727

6733

6739

6745

6751

6757

6763

6769

6775

6781

6787

6793

6799

6805

6811

6817

6823

6829

6835

6841

6847

6853

6859

6865

6871

6877

6883

6889

6895

6901

6907

6913

6919

6925

6931

6937

6943

6949

6955

6961

6967

6973

6979

:042,

:133,

:133,

:038,

:039,

:167,

:133,

:133,

:155,

:039,

:032,

: 169,

:019,

: 128,

:160,

:145,

:019,

:009,

:032,

:076,

:009,

:023,

i208,

:123,

:187,

:254,

:165,

:036,

:133,

:078,

:244,

:036,

:076,

1211,

:166,

:032,

:032,

:134,

:032,

:210,

:240,

:136,

:026,

:076,

:032,

:240,

:036,

:133,

:032,

:179,

:019,

:097,

:033,

:173,

1131,
:155,

:032,

:003,

:173,

:006,

1027,

:240,

:186,

1169,

023,

155,

156,

133,

005,

024,

155,

156,

133,

032,

002,

121,

152,

160,

145,

000,

038,

032,

064,

079,

094,

032,

076,

009,

025,

019,

244,

141,

038,

141,

252,

03 7,

036,

133,

006,

141,

101,

032,

210,

228,

036,

210,

255,

046,

016,

169,

148,

144,

187,

032,

212,

210,

036,

169,

019,

173,

020,

036,

032,

183,

076,

086,

032,

173,

249,

160,

001,

056,

169,

056,

167,

167,

165,

165,

076,

038,

067,

041,

023,

160,

000,

038,

177,

169,

228,

201,

026,

026,

079,

094,

032,

076,

165,

036,

245,

133,

077,

237,

032,

133,

039,

152,

000,

165,

165,

208,

155,

156,

168,

165,

021,

001,

032,

035,

177,

032,

038,

002,

255,

087,

032,

201,

026,

026,

079,

094,

038,

165,

036,

251,

037,

245,

201,

038,

032,

101,

101,

155,

156,

018,

229,

233,

025,

156,

096,

208,

203,

032,

038,

150,

073,

032,

240,

208,

077,

083,

032,

201,

026,

026,

133,

039,

096,

237,

165,

036,

023,

173,

150,

155,200

156,135

229,065

229,065

132,008

167,096

000,037

165,180

133,243

173,153

003,127

019,167

097,132

073,216

018,010

128,081

223,120

251,030

009,101

022,053

208,223

056,031

080,047

032,195

076,235

253,104

133,073

056,149

244,139

039,084

141,127

173,145

245,220

018,021

026,169,

133,036,

037,160,

210,255,

255,140,

255,240,

133,167,

255,169,

165,167,

201,020,

004,200,

157,032,

026,041,

192,204,

165,167,

210,255,

200,076,

255,169,

152,096,

180,160,

032,087,

019,018,

018,133,

172,132,

216,255,

255,041,

068,028,

027,201,

167,033,

086,027,

032,203,

035,032,

141,127,

022,229,147

169,000,059

000,169,239

169,157,114

134,036,194

251,172,059

169,032,070

157,032,004

201,013,166

208,015,147

076,148,003

210,255,022

127,201,054

133,036,182

153,179,026

169,000,155

148,026,254

000,153,028

032,203,169

035,032,072

027,176,177

133,155,020

156,174,169

036,169,177

176,010,095

191,208,167

240,036,226

008,144,164

076,067,168

201,001,052

019,169,199

097,019,078

036,096,125

6181 :1 73,079 ,037,133,251,173 , 115 
6187 :080 ,037,13 3 , 252 , 173 , 081,031 
6193 :037,133,253,173,082 , 037 , 252 
6199 :133 , 254 , 056 , 173 , 131,036,970 
6205 :229,253,133,180,173,132,137 
6211 : 036 , 229 . 254 , 133 ,181,032 , 164 
6217 :027.018 , 056 , 173 ,1 31 ,036,002 
6223 : 237 . 077 . 937 .141,131,036 , 226 
6229 :173.132,036.237,078,037,010 
6235 :141, 132 . 036 , 096 . 032,149,165 
6241 :023 , 032,007 , 022,032 ,1 78, 135 
6247 :023.056,173,073,937,233,186 
6253 :001,141 , 073,037,173,074,096 
6259 : 037 , 233 , 000 , 141,074,037,125 
6265 :096 , 032 , 253 , 021,932,149,192 
6271 :023 , 032,007 , 022 , 076,178,209 
6277 :023 ,03 2 ,121,023 ,169,902 , 247 
6283 :032,223,019,032,203 , 019,155 
6289 :169,115,160,035,032,097,241 
6295 :019,032,228 ,2 55 , 240,251,152 
6301 :072 , 032,187 , 019,104,041,100 
6307 1191,201,023,208,009,032,059 
6313 :1 49 ,02 3 , 032,019,022,076.234 
6319 11 78 . 023 , 201 ,019,208,009,045 
6325 :032,149,023 , 032,209,022,136 
6331 :076,178,023,201,016 , 208 , 121 
6337 : 009 , 032,149 ,023 ,032 , 150 , 076 
6343 1025,076 ,1 78 , 023 , 096.056,141 
6349 1165 , 038,237 , 125 , 036, 133 ,171 
6355 :167 , 165 , 039 , 237 , 126 , 036,2 13 
6361 :005 , 167 , 240 , 011 , 173 ,12 5,170 
6367 :036 , 133 , 038,173,126,036,253 
6373 :133,039,096,173,019 , 918,195 
6379 :133 , 038 ,1 73,020,018 ,1 33 , 238 

6385 :039,032,06 7,021 , 096, 160,144 
6391 : 005 , 140 , 099 , 037 , 032,007 , 055 
6397 :025,172,099,037,136 , 208 , 162 
6403 :244,076,077 , 022 , 024 , 165 , 099 
6409 : 038 ,133,251,105 , 001 , 133 , 158 
6415 : 253,165,039 ,1 33 , 252,105 ,194 
6421 :000,133,254,056,173,131,000 
6427 :036,229,253,133,180,17),007 
6433 :132 , 036 , 229 , 254,133 ,181 , 230 
6439 : 201 , 255 , 208 , 006 , 169,001,111 
6445 :133,180 , 230 , 181 , 032,088 , 121 
6451 :018 , 160 , 000 , 169,032,145 , 063 
6457 :038,238 , 131,036 , 208 , 003 , 199 
6463 :238,132 , 036 , 076,118 , 022 , 173 
6469 : 173.128 , 03 6 , 073,006,141 , 114 
6475 :128,036,096,169,130 , 160 , 026 
6481 :03 5 ,032,09 7 ,019 , 032 , 228,012 
6487 :255 , 240 , 251,201,089,096 , 195 
6493 :032,203 , 019 , 169 , 141,160 , 049 
6499 :035 , 032,097 , 019,169,002,197 
6505 : 032,223,019,032 , 078 , 025 , 002 
6511 :240,004,032 , 187 . 019 , 096 , 177 
6517 :162 , 255,154,076,013 , 018,027 
6523 : 160 , 000 , 177,038 , 201,031 , 218 
6529 :240,015.200,~98,247,230.245 

6535 : 039 , 165 , 039 , 205 ,1 32,036 ,239 
6541 :144 , 238 , 076,122 , 022,200 , 175 
6547 :076 , 106,022,165 , 038 ,1 33 ,1 75 
6553 : 155 , 165,039 , 133 ,156 ,198 , 231 
6559 : 156,160 , 255 , 177,155,201,239 
6565 :031 , 240 , 017 ,1 36 , 192 , 255 , 012 
6571 :208,245,198,156 , 165,156,019 
6577 :205 , 020,018,176,236,076 , 140 
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6583 :042,023,056,152,101,155 , 200 
6589 :1 33 , 155 , 169,000,101 ,1 56 ,1 35 
6595 :133 , 156 , 056 ,165 , 155 , 229 , 065 
6601 : 038 , 133 , 167,165,156,229 , 065 
6607 :039,005 , 167,208,018,132,008 
6613 :167,024 , 165 , 155 , 229 , 167 , 096 
6619 :133,1 55,165,156,233,000,037 
6625 :133 , 156,076,168,025,165,180 
6631 :155 , 133 , 038 , 165 , 156 , 133 , 243 
6637 : 039,032 , 067 , 021 , 096 ,1 73,153 
6643 :141,002,041 , 001,208 , 003 , 127 
6649 :032,121,023,032,203,019,167 
6655 : 169,152 , 160 , 035 , 032 , 097 , 132 
6661 :019,160,000,177,038,073,216 
6667 : 128 ,145 , 038 , 032,150 , 018 , 010 
6673 :160,000,177,038,073,128,081 
6679 :145,038,169,002,032,223,120 
6685 :019 , 032 , 228,255,240,251 , 030 
6691 : 009 , 064 , 201 ,087 , 208 , 009 ,101 
6697 :032 , 079 , 026,032,077,022 , 05) 
6703 :076 , 094 , 026,201,083 , 208 , 223 
6709 :009 , 032 , 079,026,032 , 056,031 
6715 :023,076 , 094 , 026 , 201 , 080 , 047 
6721 :208,009 , 032 , 079 , 026,032 ,1 95 
6727 : 123 , 025,076,094,026 , 076 , 235 
6733 :187 , 019 ,1 65 , 038,133,253,104 
6739 :141 , 244,036,165,039 , 133 , 073 
6745 :254 , 141,245 , 036,096,056 , 149 
6751 :165 , 038 , 133,251,237 , 244,139 
6757 :036 , 141 , 077,037,165,039 , 084 
6763 :1 33 , 252 , 237,245,036 , 141 , 127 
6769 :078 , 037 , 032,201 , 023,173,145 
6775 :244 , 036,133,038 ,1 73 , 245 , 220 
6781 :036 , 133 , 039,032,150 , 018 , 021 
6787 :076,006,026,169,022,229 , 147 
6793 : 211,141 , 133 , 036,169 , 000 , 059 
6799 :141 , 101,037,160 , 000 , 169 , 239 
6805 :166 , 032, 210,255,169 , 157 , 114 
6811 :032,210 , 255,140,134 , 036 , 194 
6817 : 032,228 , 255 , 240,251 , 172 , 059 
6823 : 134 , 036 , 133,167 ,169 , 032 , 070 
6829 :032,210 , 255,169,157 , 032 , 004 
6835 :210,255,165,167,201 , 013 , 166 
6841 :240 , 046 , 201,020,208 , 015,147 
6941 :136 , 016 , 004,200 , 076 , 148 , 003 
6853 :026 , 169,157 , 032 , 210 , 255 , 022 
6859 :076 , 148 , 026 , 041,127 , 201 . 054 
6865 :032 , 144,192,204,133 , 036 ,182 
6871 : 240,187,165,167 , 153,179,026 
6877 :036,032 , 210 , 255 ,169,000,155 
6883 :133 , 212,200,076,148 , 026,254 
6899 :032 , 210,255,169 , 000,153 , 028 
6895 :179,036 , 152,096,032 . 203,169 
6901 :019,169,180,160 , 035,032 ,072 
6907 :097 , 019,032,087 , 027 ,1 76 , 177 
6913 :033,173,019,018 , 133 ,1 55 , 020 
6919 :173,020,018,133 , 156,174 , 169 
6925 , 131 ,336 , 172,132,036 , 169,177 
6931 :155,032,216,255,176,010 , 095 
6937 :032,183 , 255 ,041, 191,208,167 
6943 :003 , 076 ,068 ,028 , 249,036,226 
6949 : 173 , 086 , 027 , 201,008,144,164 
6955 :006,032,167,033.076,067,168 
6961 102 7 ,173,086 ,027,201,001,052 
6967 :240,249 ,032 , 203,019 , 169,199 
6973 :186 , 160,035,032 ,097,019,078 
6979 1169,001, 141 ,127 ,036,996 ,125 



6985

6991

6997

7003

7009

7015

7021

7027

7033

7039

7045

7051

7057

7063

7069

7075

7081

7087

7093

7099

7105

7111

7117

7123

7129

7135

7141

7147

7153

7159

7165

7171

7177

7183

7189

7195

7201

7207

7213

7219

7225

7231

7237

7243

7249

7255

7261

7267

7273

7279

7285

7291

7297

7303

7309

7315

7321

7327

7333

7339

7345

7351

7357

7363

7369

7375

7381

:032,203,

1035,032,

1027,000,

:024,169,

:097,019,

i251,X62,

:012,162,

:006,032,

:096,142,

:160,000,

:000,224,

:179,036,

:185,180,

:028,169,

:169,058,

1179,036,

1204,134,

:242,200,

il79,036,

:204,134,

i243,036,

:179,160,

:173,243,

:036,032,

:076,210,

:169,175,

:019,032,

:032,235,

:173,128,

:007,025,

:237,019,

:039,237,

il33,155,

019,169,

097,019,

032,134,

228,160,

032,228,

008,201,

001,201,

187,019,

086,027,

032,186,

001,240,

201,064,

036,201,

048,141,

141,220,

153,221,

036,144,

076,192,

153,219,

036,208,

032,203,

036,032,

036,162,

189,255,

255,032,

160,035,

228,255,

019,009,

036,240,

032,187,

020,056,

018,133,

020,018,

240,004,

197,160,085

076,067,149

026,240,032

035,032,227

255,240,200

068,240,009

084,240,041

104,104,055

169,001,130

255,160,152

042,185,057

208,007,066

058,240,021

219,036,024

036,185,198

036,200,220

244,240,147

027,185,073

036,200,236

244,140,129

019,169,127

097,019,210

219,160,174

169,013,137

203,019,244

032,097,123

240,251,230

128,072,218

003,032,085

019,104,109

165,038,207

155,165,218

005,155,227

169,006,210

1133,155,032,

1248,160,035,

1165,155,032,

1087,027,165,

1032,039,019,

:038,164,039,

:144,003,076,

-.131,036,140,

:231,255,032,

:218,160,035,

:076,067,027,

1169,254,160,

1019,032,087,

:174,019,018,

1032,213,255,

1041,191,240,

1019,169,205,

1097,019,076,

1147,032,210,

1032,210,255,

1169,013,032,

:006,160,036,

1032,228,255,

1249,076,187,

:255,169,001,

t096,032,231,

:162,008,160,

1255,169,002,

1036,032,189,

t255,176,221,

=198,255,032,

:207,255,032,

1183,255,208,

203,019,

032,097,

223,019,

155,208,

169,000,

032,213,

035,027,

132,036,

203,019,

032,097,

032,203,

035,032,

027,169,

172,020,

032,183,

209,032,

160,035,

067,027,

255,169,

032,172,

210,255,

032,097,

201,013,

019,032,

032,195,

255,169,

000,032,

162,021,

255,032,

162,001,

207,255,

207,255,

202,032,

169,220

019,106

032,147

003,172

166,214

255,024

142,228

032,058

169,210

019,124

019,249

097,066

001,172

018,008

255,051

203,003

032,225

169,066

013,187

028,096

169,221

019,241

208,066

204,158

255,048

001,187

186,213

160,184

192,157

032,018

032,156

032,171

207,020

7387 1255,240,197,032,204,255,122

7393 1032,228,255,201,032,208,157

7399 1005,032,228,255,240,2 51,218

7405 :162,001,03 2,198,255,032,149

7411 1207,25 5,072,032,207,25 5,247
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8905 :169,169,036 , 133,170 , 932 , 919 
8911 :105,034,032 , 051 , 032,173 , 246 
8017 : 098,037 , 205 ,093,037,144,183 
8023 :003,032,146,031,056,165 , 008 
8029 :155 , 237, 131,036 , 133,167 ,184 
8035 :165,156,237 , 132 , 036 , 005,062 
804 1 :167,240,035 , 144 ,933,169 ,1 25 
8047 : 000, 141,083 , 037 ,141, 092 ,993 
8953 :037,032,146,031,032 , 225 ,108 
8059 : 255 , 240 ,2 51 , 169,013,032,059 
8065 :210,255,032,294,255 ,1 69 ,230 
8071 :001,032 ,1 95 ,25 5 , 032,187,069 
8077 :019,096,076,239,030,056 , 145 
8083 :173,091,037 , 237 , 098,037 , 052 
8089 :168,136,136,240,010,048,123 
8095 :008 , 169,013 , 932 , 210, 255 , 078 
8101 :136,208,248 , 173 , 084,937 , 927 
8107 :240,019,141,129,036,173,141 
8113 :087,037,133,169,173,088,096 
8119 :037 , 133,170,032,036,032,111 
8125 :032,105,034 , 169,913,032 , 062 
8131 :210 , 255 , 032,210,255,932,165 
8137 :210 , 255 , 173 , 095 , 037 , 208 ,1 55 
8143 :026 , 032,294,255 , 032,203,191 
8149 :019 , 169,984 ,1 60 , 036,032 , 291 
8155 :097 , 019,032,228 , 255 , 240,066 
8161 :251,032,086,030 , 162,001,019 
8167 : 032 , 201 , 255 , 238,097 ,937,067 
8173 :173,083,037,240,019,141 , 162 
8179 :129 , 036,173 , 085 , 037 , 133 , 068 
8185 :169 , 173 , 086 ,037,13 3,170 , 249 
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8191 : 032 , 036 , 032 ,032,105 , 034,014 
8197 :169,013,032,210,255,172,088 
8203 :092,037 , 140,098,037 ,1 36,039 
8209 :136 , 240 , 015,948 , 013,169,126 
8215 :013,932 , 210,255,032 ,2 25 , 022 
8221 :255 , 240 , 018,136 , 208 ,243 , 105 
8227 : 096 , 169 , 032 , 172,089,037,118 
8233 :149 , 096 , 037 , 032 , 210,255 , 043 
8239 1136,208 , 250 , 096,172,094 , 235 
8245 :037 ,024 ,152,109,098,037 , 254 
8251 :141,098 , 037,169 , 013,032 , 037 
8257 1219 , 255 ,136 , 208 , 250 ,096 , 196 
8263 1141,100 , 037,041 ,1 27,032 , 037 
8269 1051 , 030,201,049,144,007 , 047 
8275 1201 , 058,176,003,076 , 073 ,1 58 
8281 1033,174, 160,032,2 21,160,101 
8287 1032,240,012, 202 ,208,248,013 
8293 :206,096,037, 173 ,100,037,238 
8299 1076,248 ,030,202,138,019,043 
8305 1170,140,099,037,169 , 032 ,248 
8311 :072,169,132,072 ,189 , 172,157 
8317 1032 , 072 ,189 ,171,032,072,181 
8323 1096 , 056 , 173 , 099 , 037,101, 18 1 
8329 11 55,133,155 ,1 65 ,1 56,105,238 
8335 :000,133,156,076 , 239 ,030,009 
8341 :177,155,201,031,240 , 001,186 
8347 1136 , 140,099 ,03 7 , 096,010 , 161 
8353 :087 , 065 , 076,082 ,084,066,109 
8359 : 083 , 078 , 072,070 ,1 90,032 ,180 
8365 : 199 , 032 , 208 ,032 , 218,032, 126 
8371 :228 ,03 2 , 238 , 032 , 248 , 032,221 
8377 :902,033,005,033,043 , 033 , 078 
8383 :169 ,000,141,095, 037,200 , 065 
8389 :076,149,032 , 200, 169 ,001,056 

8395 : 141 ,1 03 , 037 , 076 ,1 49 , 032,229 
8401 :200 , 032 , 024 , 029 , 141,089,212 
8407 1037 , 076 ,149 , 032,200 ,032,229 
8413 : 024.029 ,141, 090.037,076, 106 
8419 :149,032 , 200 , 032 , 024 , 029 ,1 81 
8425 :141,092 , 037 , 076 , 149,032,248 
8431 : 200 , 032 , 024 , 029 ,141, 093 , 246 
8437 :037,076,149 , 032 , 200,032,003 
8443 :024,029,141,094,037,076 , 140 
8449 :149 , 032 , 076, 146 .031 , 056,235 
8455 :152 , 101 , 155,141,085,037,166 
8461 :165 , 156,105 , 000,141 ,086 , 154 
8467 :03 7 ,032,0 35 ,033 , 056 , 152 , 108 
8473 : 237 , 099 ,03 7 , 141,083,037,147 
8479 :200,076,149,032,200,177,097 
8485 :155 , 201 , 031 , 208,249 , 136 , 249 
8491 :096 , 056 ,1 52,101 , 155,141,232 
8497 :087 , 037,165,156,105,000,087 
8503 :141,088 , 037,032,035 ,033,1 65 
8509 :056 ,1 52 , 237,099,037 , 141 ,~1 5 

85 15 : 084 . 037 , 200,976 ,149 , 032 , 133 
8521 :200 ,177,15 5,201,961 , 240 , 083 
8527 : 004 , 136 , 076,194,032 . 200 ,11 9 
8533 :032,024 , 029,072 ,1 73,100 ,00 3 
8539 :037 , 041 , 015 , 170 , 202,104,148 
8545 :157 , 077 , 030 , 032,149 , 032 , 062 
8551 :076,132 , 032 , 032 , 231,255 , 093 
8557 :169 , 000 , 032 ,1 89 , 255,169,155 
8563 : 015,162,008 ,160 , 015,032,251 
8569 :186 , 255,032,192 , 255. 144 ,1 61 
8575 : 001, 096 , 032 , 203 , 019,169,135 
8581 :062 , 032 , 210 , 255 , 032,134,090 
8587 :026 , 240 ,025 , 162 , 015,032, 127 



8593

8599

8605

86L1

8617

8623

8629

8635

8641

8647

8653

8659

8665

8671

8677

8683

8689

8695

8701

8707

8713

8719

8725

8731

8737

8743

8749

8755

8761

8767

8773

8779

8785

8791

8797

8803

8809

8815

8821

8827

8833

8839

8845

8851

8857

8863

8869

8875

8881

8887

8893

8899

8905

8911

8917

8923

8929

8935

8941

8947

8953

8959

8965

8971

8977

8983

8989

:201,

:160,

:013,

:255,

:255,

:169,

:032,

:176,

:015,

:026,

:002,

s 101,

:097,

004,

:001,

036,

.173,

018,

:165,

076,

:019,

:255,

:165,

:002,

:036,

:155,

:000,

:237,

:039,

:067,

255,

036,

032,

076,

169,

015,

186,

228,

032,

032,

127,

201,

037,

169,

019,

032,

141,

173,

020,

034,

039,

020,

189,

209,

200,

156,

176,

208,

133,

133,

134,

233,

021,

160,

176,

032,

210,

187,

000,

162,

255,

032,

198,

231,

036,

005,

208,

105,

032,

187,

101,

019,

018,

165,

133,

034,

179,

155,

208,

205,

035,

224,

038,

039,

036,

000,

032,

036,

012,169,

097,019,

255,032,

019,032,

032,189,

008,160,

032,192,

203,019,

255,032,

255,169,

096,173,

240,005,

040,032,

160,036,

134,026,

019,096,

037,141,

018,133,

133,156,

038,133,

156,160,

160,000,

036,032,

240,002,

011,230,

132,036,

232,236,

024,152,

165,156,

056,165,

133,038,

133,039,

203,019,

032,097,

:169,

:000,

:160,

:248,

1051,

:210,

:010,

1169,

:225,

:076,

:034,

:032,

:017,

:015,

:032,

:201,

:080,

i237,

:032,

1172,

:201,

:090,

:237,

1076,

:008,

:003,

:037,

:160,

:037,

:037,

:127,

:091,

001,141,

141,101,

000,204,

177,169,

030,032,

255,173,

169,008,

095,032,

255,208,

121,031,

140,099,

051,030,

201,058,

170,202,

210,255,

067,208,

237,129,

089,037,

210,255,

099,037,

069,208,

037,237,

089,037,

201,034,

173,104,

104,037,

076,150,

169,000,

054,132,

076,150,

240,026,

201,065,

176,014,

127,

037,

129,

048,

015,

104,

032,

210,

005,

200,

037,

201,

176,

189,

076,

026,

036,

168,

136,

076,

017,

129,

168,

201,

037,

201,

034,

032,

001,

034,

133,

144,

170,

036,

096,

036,

038,

035,

037,

210,

255,

104,

076,

041,

049,

013,

077,

150,

056,

074,

169,

208,

150,

056,

036,

169,

085,

073,

035,

174,

205,

172,

174,

167,

018,

165,

179,113

169,152

231,162

231,195

255,045

015,192

255,109

162,239

134,091

001,145

141,151

173,069

203,070

032,232

208,233

169,230

127,021

155,013

076,061

155,034

001,151

162,211

235,180

162,046

156,069

240,205

134,092

101,028

105,041

038,238

165,044

076,083

169,080

019,034

169,224

096,058

240,106

032,055

032,056

240,118

255,045

032,160

104,018

107,246

127,119

144,154

041,159

030,086

034,166

169,142

056,033

032,159

250,012

034,007

173,169

056,036

032,189

208,012

001,121

240,233

097,015

221,151

099,111

103,073

041,149

201,011

167,044

8995

9001

9007

9013

9019

9025

9031

9037

9043

9049

9055

9061

9067

9073

9079

9085

9091

9097

9103

9109

9115

9121

9127

9133

9139

9145

9151

9157

9163

9169

9175

9181

9187

9193

9199

9205

9211

9217

9223

9229

9235

9241

9247

9253

9259

9265

9271

9277

9283

9289

9295

9301

9307

9313

9319

9325

9331

9337

:041,128

sl33,167

:032,203

:018,237

:022,018

:205,221

:036,096

t080,069

:082,073

:085,070

:195,076

:068,000

!069,082

: 076,000

:084,069

:215,044

:211,085

:217,047

:193,211

:216,212

:083,069

:215,044

:210,197

:062,000

:000,211

:000,212

il97,210

:211,084

:068,000

:070,089

:079,082

;069,082

:000,147

:065,080

:032,01S

:075,063

:068,058

=073,070

: 082,069

s210,197

;146,000

=032,210

:206,079

=084,032

: 085,070

;000,196

:069,032

!067,079

=193,068

=035,000

=084,073

=069,088

: 069,069

;210,197

:018,000

;032,070

:206,079

: 085,078

,073,

,138,

,019,

,131,

,237,

,169,

,014,

,069,

,080,

,070,

,069,

,194,

,032,

,196,

,032,

,208,

,082,

,206,

,197,

,000,

,032,

,208,

,212,

,203,

,065,

,065,

,210,

,079,

,214,

,032,

,000,

,082,

,032,

,069,

,196,

,000,

,000,

,089,

,083,

,212,

,036,

,079,

,032,

,073,

,070,

,069,

,035,

,078,

,068,

,208,

,078,

,084,

,084,

,212,

,200,

,079,

,084,

,068,

128,

005,

056,

036,

132,

001,

008,

068,

084,

069,

065,

085,

198,

069,

040,

041,

069,

000,

032,

197,

040,

041,

213,

069,

086,

080,

207,

080,

069,

197,

206,

079,

018,

032,

146,

204,

214,

058,

083,

213,

048,

079,

084,

078,

069,

086,

000,

068,

082,

082,

071,

032,

044,

213,

085,

082,

032,

000,

074,

167,

173,

170,

036,

141,

144,

211,

000,

082,

082,

070,

085,

076,

211,

000,

063,

197,

212,

082,

211,

058,

210,

089,

069,

069,

210,

080,

082,

082,

079,

082,

212,

079,

073,

079,

069,

000,

032,

210,

206,

077,

069,

032,

082,

073,

211,

046,

046,

073,

000,

083,

032,

210,

078,

058,

198,

000,

074,041

096,235

021,039

173,050

032,024

127,161

211,068

067,129

194,084

032,241

069,139

070,076

076,137

069,087

044,087

058,179

032,161

210,246

197,161

065,153

044,122

060,019

206,135

058,142

058,156

032,131

000,201

069,032

073,197

082,249

032,181

083,186

146,014

082,128

083,019

065,219

082,230

208,243

018,118

206,237

079,022

000,246

088,077

066,146

046,209

067,028

069,215

032,175

032,044

078,037

206,079

072,001

146,023

206,065

084,056

000,174

079,025

000,096

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.
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, 
8593 :2~1.255 , 176,~12,169 , 179,113 

8599 :16~ , ~36,e32 . 097 . 019 , 169,152 

8605 : 013 , 032 , 210 , 255,032 , 231,162 
86 11 :255,076,187.019,032,231,195 
8617 : 255 , 169,000,032 , 189,255 , 045 
8623 :169,015,162,008 , 160,015,192 
8629 :032,186,255,032,192,255,109 
8635 :176,228 , 032 , 203 , 019, 162,239 
8641 :015,032,198,255 . 032 ,134,091 
8647 :026,032,231,255 , 169,001 , 145 
8653 :141,127,036 , 096 , 173,141,151 
8659 :002,201 , 005,240 , 005 , 173,069 
8665 : 101,037 , 208,040 , 032,203,070 
8671 :019,169 , 105,160,036,032 , 232 
8677 :097,019,032 , 134 , 026,208,233 
8683 :004,032,187,019,096,169,230 
8689 : 001,141 , 101,037 , 141,127,021 
8695 :036 , 173 , 019,018,133,155,013 
8701 :173 , 020 , 018 , 133 ,1 56 , 076,061 
8707 :018,034 , 165,038,133,155,034 
8713 : 165 , 039 , 133,156, 160 ,001 , 151 
8719 :076 , 020 ,034,160 , 000 ,1 62 , 21 1 
8725 :000 , 189,179,036,032,235 , 180 
8731 :019,209,155,240 ,002 , 162,046 
8737 : 255,200 , 208 ,011,2 30 ,1 56,069 
8743 :165,156,205 , 132 , 036 ,240,205 
8749 :002,176,035,232,236,134,092 
8755 :036,208 , 224 , 024 , 152,101,028 
8761 :155,133,038,165,156,105,041 
8767 :000 , 133 , 039 , 056 ,1 65 , 038 , 238 
8773 :237,134 , 036 , 133 , 038 ,165 ,044 
8779 :039,233,000,133,039,076 , 083 
8785 :067,021 , 032 ,203 ,019,1 69 ,080 
8791 :115 , 160 , 036 ,032,097,019,034 

8797 : 169,001,141,127,036,169,224 
8803 : 000,141,101,037,096 , 096,058 
8809 :160,000 ,204,129,036,240, 106 
8815 1248,177,169,048,038,032 , 055 
8821 : 051,039 ,032,015,03 5,032 ,056 
8827 :210 ,255,173,104,037,240,118 
8833 :01 0,169 , 008 ,032, 210,255 , 045 
8839 1169,095,032,210,255,032,160 
8845 : 225,255,208,005 ,104,104,01 8 
8851 :076, 1 21 , 031 , 200 , 076 , 107 ,246 
8857 : 034,140,099 , 037 ,941,127,11 9 
8863 :032,051,030,201,049 ,144,1 54 
8869 :01 7 ,201,058 , 176,013 , 041,159 
8875 : 0 1 5, 1 70,202 , 189 , 077 , 030 , 086 
8881 : 032,210,255,076,150 , 034,166 
8887 : 201,067,208 , 026 ,056,169 , 142 
8893 :080,237,129,036,074,056,033 
8899 :237,089,037 , 168,169 , 032,159 
8905 :03 2 , 210,255,136,208 , 250,012 
8911 :172,099,037,076,150,034,007 
9917 :291,069,209,017,056,173,169 
8923 :090,037,237,129,036,956,036 
8929 :237,089,037 , 168 ,1 69,032,199 
8935 1076,201,034 , 201,085 , 208 , 012 
8941 :008 ,173,104 , 037,073,001,121 
8947 1141 , 104,037,201 , 035,240,233 
8953 : 003,076,150,e34 ,1 74,097,015 
8959 :0 37,169,000,03 2 , 205 , 221,151 
8965 :160 , 054,132 , 001 , 172,099,111 
8971 :037,076 , 150,034,174 , 103 ,073 
8977 :037 , 240,026 , 133,167,041,149 
8983 :127,201,065,144 , 018,201,011 
8989 :091 ,1 76,014,170,165 ,167 , 04 4 

8995 : 041 , 128,073 ,1 28 , 074,074 , 041 
9001 :13 3 ,1 67 ,1 38 , 005 , 167 , 096,235 
9007 :932 , 203 , 019 , 056 ,1 73 , 021 , 039 
9013 :018 , 237,131 ,036,170,173 , 050 
9019 :922,018,237 , 132 , 036,032 , 024 
9025 :205,221,169,001,141,127,161 
9031 :036,096,014 , 008 , 144,211,068 
9037 :080,069,069 , 068 , 211 , 067 , 129 
9043 :082,073,080,084,000,194,084 
9049 : 085,070 , 970 , 069,082,032 , 241 
9055 : 195 ,076,069 , 065 , 082 , 069 , 139 
9061 :068,000,194 , 085 , 070 , 070 , 076 
9067 :069,982,032,198,085,076,137 
9073 : 076,000,196 , 069 , 076,069,087 
9079 :084,069,032,040,211,044,087 
9085 :21 5 ,044,208,041,000 , 058 , 179 
9091 : 211,085,982,069 , 063 ,0 32 ,1 6 1 
9097 : 217,047,206,000,197 , 210 , 246 
9103 :193 , 211 , 197,032,212 , 197 , 161 
9109 : 216,212,000,197 ,082 , 065 ,1 53 
9115 :083,069,032,040,211,044,122 
9121 :21 5 ,044,208 , 041 , 058 , 060 , 019 
9127 :210 ,1 97 ,21 2 ,213 , 210,206 ,1 35 
9133 :062,000 , 203,969 , 089 ,058 ,14 2 
9139 :000,211 ,065 , 086 , 069 , 058 , 156 
9145 :000,212 ,065,080,069,032,131 
9151 :197 , 210 , 210 , 20 7, 210 ,000 ,201 
9157 : 211 , 084 , 079,080,080,069 , 032 
9163 :968,000 , 214,069,082 , 073 ,1 97 
9169 :07 0 , 089,032 ,197,082 , 082,249 
9175 :079,082,000,206,079,032,181 
9181 : 069 , 082 , 082 , 079 , 082 , 083 , 186 
9187 :900,147,032,018,212,146,014 
9193 :065 , 080,069 , 032,079,082 ,1 28 
9199 :032,018,196,146 , 073,083,019 
9205 :075,063,000 , 204 , 079 , 065,219 
9211 :068 , 058,000 , 214 , 069,082,230 
9217 :073,070,089,058,000,208,243 
9223 : 082,069,083 , 083 , 032,018,118 
9229 : 210, 197,212 , 213 , 210,206,237 
9235 :146,000,036 , 048 , 206,079,022 
9241 :032,210,079 , 079 , 077,000,246 
9247 :206,079,032,084 , 069,088 , 077 
9253 :084 , 032 , 073 , 078 , 032,066,146 
9259 :085,070,070 , 069 , 082,046,209 
9265 : 000,196,069 , 086 , 073 , 067 , 028 
9271 :069 , 032 ,035 , 000 , 21 1, 069 , 215 
9277 : 067 , 079 , 078 , 068 , 046 , 032 , 175 
9283 :1 93,068,068 , 082 , 046,032 , 044 
9289 :035,000,208 , 082,073 , 078 , 037 
9295 :084 ,07 3,978 , 071 ,000 , 206 , 079 
9301 :069,088,084,032 , 083,072,0~1 
9 307 : 069, 069 , 084 , 044 , 032,146,023 
9313 :210,197,212 , 213 , 210 , 206,065 
9319 :018 , 000 , 200 , 085 , 078,084,056 
9325 :032,070,079,082 ,05 8 , 000 ,174 
9331 :206 ,079,084 , 032,198 , 079 , 025 
9337 : 085,078 ,e68 ,000,000,000,096 

BEFORE TYPING .. . 
Before typing in programs, 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. 
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MLX For VIC And 64
(Article on page 171.)

Program 1: mlx—64 version

100 PRINT"{CLR}{CYN)";CHR?(142);CHR$(8);i

POKE53281,lsPOKE53280,l :rem 73

101 POKE 788,52iREM DISABLE RUN/STOP

:rem 119

110 PRINT"(RVS}(40 SPACES}"; srem 176

120 PRINT"|RVS}(15 SPACES}(RIGHT}[OFF}
[RIGHT} {RIGHT}[2 SPACES}

(13 SPACES}'"'; i rem 250
130 PRINT"[RVS}(15 SPACES} (RIGHT) |JG3

{RIGHTJ (2 RIGHT} [OFFj£(RVS}£E*g
{OFF}E*3(RVS}(13 SPACEST"; :rera 35

140 PRINT"(RVSj(40 SPACES}" :rem 120
200 PRINT"(2 DOWN}(PUR}[BLK}(3 SPACESjA F

AILSAFE MACHINE LANGUAGE EDITOR

(5 DOWN}" :rem 130

210 PRINT"&53{2 upjSTARTING ADDRESS7

(8 SPACES}(9 LEFT}"; :rem 143

215 rNPUTS:F=l-F:C$=CHR${31+119*F:rem 125

220 IFS<256OR(S>40960ANDS<49152)ORS>53247

THENGOSUB30001GOTO210 :rera 235

225 PRINTsPRINTsPRINT trem 180

230 PRINT"g53(2 UPjENDING ADDRESS?

{8 SPACES]{9 LEFT!";:INPUTSsF=1-FsC$=

CHR${31+119*F) :rem 20

240 IFE<256OR(E>40960ANDE<49152)ORE>53247

THENGOSUB3000:GOTO230 :rem 183

250 IFE<STHENPRINTC$;"(RVSiENDING < START

{2 SPACES}":GOSUB1000:GOTO 230

:rem 176

260 PRINT:PRINT:PRINT :rem 179

300 PRINT"[CLR]";CHR$(14):AD=S:POKEV+21,0

srem 225

310 PRINTRIGHT$("0000"+MID$(STRS{AD),2),5

);";"; :FORJ=1TO6 :rem 234

320 GOSUB570sIFN=-lTHENJ=J+N:GOTO320

:rem 228

390 IFN=-211THEN 710 irem 62

400 IFN=-204THEN 790 irem 64

410 IFN=-206THENPRINT:INPUT"{DOWN}ENTER N

EW ADDRESS";ZZ srem 44

415 IFN=-206THENIFZZ<SORZZ>ETHENPRINT"

(RVSjOUT OF RANGE":GOSUB1000:GOTO410

:rem 225

417 IFN=-206THENAD=ZZ:PRINT:GOTO310

:rem 238

420 IF NO-196 THEN 480 : rem 133

430 PRINTiINPUT"DISPLAY:FROM";Ft PRINT,"TO

";:INPUTT irem 2"3~4
440 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS

T";S;"[LEFT!, NOT MORE THAN";E:GOTO43
0 :rem 159

450 FORI=FTOTSTEP6:PRINT:PRINTRIGHTS("000

0"+MID$(STR$(I),2),5),-" :"; :rem 30

451 FORK=0TO5:N=PEEK(I+K):PRINTRIGHT?("00

"+MID$(STR$(N),2),3);","; :rem 66

460 GETAS:IFA?>""THENPRINTiPRINT:GOTO310

:rem 25

470 NEXTKs PRINTCHR?(20};:NEXTI:PRINT:PRIN

T:GOTO310 srem 50

480 IFN<0 THEN PRINT:GOTO310 :rem 168

490 MJ)=N:NEXTJ srem 199
500 CKSUM=AD-INT(AD/256)*256:FORI=1TO6:CK

SUM=(CKSUM+A(I))AND255:NEXT :rem 200
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510

515

520

530

540

550

560

570

580

581

585

590

600

610

620

630

640

650

660

670

680

690

691

695

700

710

720

730

740

750

760

762

763

765

766

770

775

780

781

790

800

810

820

830

840

PRINTCHR$(18);:GOSUB570sPRINTCHR?(20)
:rem 234

IFN=CKSUMTHEN530 :rem 255

PRINT:PRINT"LINE ENTERED WRONG : _RE-E

NTER":PRINT:GOSUB1000:GOTO310srem 176

GOSUB2000 irem 218

FORI=1TO6:POKEAD+I-1,A(I):NEXT:POKE54

272,0:POKE54273,0 :rem 227

AD=AD+6sIF AD<E THEN 310 :rem 212

GOTO 710 :rem 108

N=0:Z=0 :rem 88

PRINT"E+3"; trem 79
GETA$sIFA$=""THEN581 srem 95

PRINTCHR$(20);:A=ASC(A?)sIFA=13ORA=44

ORA=32THEN670 :rem 229

IFA>128THENN=-AsRETURN srem 137

IFA<>20 THEN 630 srem 10

GOSUB690 sIFI=1ANDT=44THENN=-1;PRINT"

;rem 172

:rem 109

:rem 105

:rem 106

GOTO600

srem 229

srem 71

srem 114

srem 240

{LEFT} {LEFT}";:GOTO690

GOTO570

IFA<48ORA>57THEN580

PRINTAS;:N=N*10+A-48

XFN>255 THEN A=20:GOSUB1000

Z=Z+lsIFZ<3THEN580

IFZ=0THENGOSUB1000:GOTO570

PRINT",";:RETURN

S%=PEEK(209)+2 56*PEEK(210)+PEEK(211)

srem 149

FORI=lTO3sT=PEEK(S%-I) :rem 67

IFT<>44ANDT<>58THENPOKES%-I,32:NEXT

:rem 205

PRINTLEFT${"(3 LEFT!",1-1);sRETURN

srem 7

PRINT"{CLR) [RVS!*** S_AVE **+{3 DOWN}"

:rem 236

INPUT"{DOWN} FILENAME";FS rrera 228

PRINTsPRINT"C2 DOWN}(RVS}T[OFF]APE OR

{RVS}D{OFF}ISK: (T/D)" :rem 228

GETA?:IFA$<>"T"ANDA? <>"D"THEN740

srem 36

DV=1-7*(A?="D") sIFDV=8irHENF5="0 5"+F?

srem 158

T?=F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$

)sPOKE782,ZK/256 srem 3

POKE781,ZK-PEEK(782)* 256:POKE7S0, LEN(

T$):SYS65469 :rem 109

POKE780,l:POKE781,DVsPOKE7S2,l:SYS654

66 srem 69

POKE254,S/256iPOKE253,S-PEEK(254)*256

tPOKE780,253 :rem 12

POKE782,E/256iPOKE781,E-PEEK{782)*256

;SYS65496 srem 124

IF(PEEK(783)AND1)OR(ST AND191)THEN780

:rem 111

PRINT" (DOWNijJONE. "tEND srem 106

PRINT"(DOWN!ERROR ON SAVE.{2 SPACESjT

RY AGAIN.":IFDV=1THEN?20 :rem 171
OPEN15,8,15sINPUT#15,E15,E2$!PRINTEl?

;E2$:CLOSE15:GOTO720 srem 103

PRINT"{CLR){RVSj*** LOAD ***{2 DOWN]"

:rem 212

INPUT"{2 DOWN! FILENAME";F$ ;rem 244
PRINT SPRINT"(2 DOWN}(RVS}t(OFF!APE OR

(RVSJ:D(OFF}ISKi (T/D)" srem 227
GETA$tIFAS<>"T"ANDA$o"D"THEN820

srem 34

DV=1-7*(A?="D"):IFDV=8THENF$="0s"+F$

srem 157

TS=F$sZK=PEEK(53)+256*PEEK(54)-LEN(TS

)sPOKE782,ZK/256 srem 2

MLX For VIC And 64 
(Article 011 page 171.) 

Program 1: MLX-64 Version 

100' PRINT-{CLR}(CYN}"rCHR$(142);CHR$(B);1 
POKES32Bl,lIPOKE53280,1 Irem 73 

101 POKE 788,521REH DISABLE RUN/STOP 
:rem 119 

110 PRINT"{RVS} (40 SPACES}"; Irem 176 
129 PRINT"{RVS} (15 SPACES}{RIGHT}{OFF) 

E*~LIRVS}{RIGHT} (RIGHT}{2 SPACES) 
E·SToFF)g*~£{RVS)£{RVS) 
(13 SPACES}lr; - :rem 250 

13(i1 PRINT" (RVS) {lS SPACES} (RIGHT) EG~ 
(RIGHT) ( 2 RIGHT) {OFFJ£{RVS}fg",:~ 
(OFF)E·~{RVS}{13 SPACEST-; :rem 35 

140 PRINT" (RVS) [ 40 SPACES)" :rem 129 
209 PRINT"12 DOWN} {PUR] (BLK) (3 SPACES}A F 

AILSAFE MACHINE LANGUAGE EDITOR 
(5 DOWN)" :rem 139 

210' PRINT" g5~ (2 up) STARTING ADDRESS? 
(8 SPACES} [9 LEFT}"; :rem 143 

215 INPUTS:F~1-F:C$:CHR$(31+119*F:rem 125 
220 IFS<2560R(S>4~96~ANDS<49152)ORS>53247 

THENGOSU83~~~:GOT0210 :rem 235 
225 PRINT:PRINT:PRINT Irem 1a~ 
230 PRINT " g5~(2 UP}ENDING ADDRESS? 

{a SPACES}{9 LEFT} " ;:INPUTEIF",l - F:CS'" 
CHR$(31+119*F) :rem 2£1 

24£1 IFE<2560R(E>4e96eANDE<49152)ORE>53247 
THENGOSUB3000:GOT023e :rem 183 

256 IFE<STHENPRINTC$,"{RVS}ENDING < START 
{2 SPACES}":GOSUB1666:GOTO 236 

:rem 176 
26£1 PRINT:PRINT : PRINT :rem 179 
3£16 PRINT" {CLR} " ; CHRS ( 14) : AD"S: POKEV+21, £I 

:rem 225 
31£1 PRINTRIGHTS("6e66"+MIDS(STRS{AD) , 2), 5 

);":";:FORJ:::1T06 :rem 234 
32£1 GOSUB57e:IFN=-lTHENJ=J+N:GOT0326 

:rem 228 
39£1 IFN= - 211 THEN 710 I rem 62 
4£1£1 IFN=-2e4THEN 79£1 :rem 64 
41£1 IFN=-2e6THENPRINT:INPUT"{DOWN!ENTER N 

EW ADDRESS"; ZZ -: rem 44 
415 IFN-;'-206THENIFZZ<SORZZ>ETHENPRINT" 

{RVS!OUT OF RANGE" :GOSUB1e00:GOT04Hl 
: rem 225 

417 IFN= - 206THENAD=ZZ:PRINT:GOT0310 
:rem 238 

420 IF N<> - 196 THEN 48~ :rem 133 
430 PRI NT:INPUT" DISPLA'f :FROM";F:PRINT,"TO 

" ; : INPUTT - - I rem 21"4 
446 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS 

T";S;"{LEFTJ, NOT MORE THAN";E:GOT043 
o :rem 159 

450 FORI==FTOTSTEP6:PRINT:PRINTRIGHTS("0ee 
0"+MIDS(STRS{I),2),5);":"; :rem 30 

451 FORKaeT05:N=PEEK(I+K):PRINTRIGHTs("ee 
"+MID$(STR$ (N), 2) , 3);" ," ; :rem 66 

460 GETA$:IFA$>""THENPRINTIPRINT:GOT031e 
:rem 25 

47£1 NEXTK:PRINTCHR$(26);:NEXTI:PRINT:PRIN 
T:GOT0310 :rem 5£1 

48£1 IFN<e THEN PRINT:GOT031e :rem 168 
49£1 A(J):N:NEiXTJ :rem 199 
see CKSUM"'AD-INT(AD/256 )*256:FORI~ lT06: CK 

SUM- (CKSUM+A(I»AND255:NEXT :rem 2£16 
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51£1 PRINTCHR$(18);:GOSUB57e:PRINTCHR$(2e) 
:rem 234 

515 IFN=CKSUMTHEN536 : rem 255 
52£1 PRINT:PRINT"LINE ENTERED WRONG: RE-E 

NTER": PRINT:GOSUBle6e : GOT0310:rem-176 
53£1 GOSUB2~~e :rem 218 
54£1 FORI=lT06:POKEAD+I-l,A(I):NEXT:POKE54 

272,e:POKE54273 ,0 :rem 227 
sse AD=AD+6:IF AD<E THEN 31£1 :rem 212 
56£1 GOTO 71£1 : rem l~B 
57£1 N=e:Z==e :rem BB 
58£1 PRINT"g+~"; :rem 79 
581 GETA$:IFA$= "" THEN581 :rem 95 
585 PRINTCHR$(2e); : A=ASC(A$):IFA=130RA=44 

ORA.:32THEN670 :rem 229 
590 IFA>128THENN=-A:RETURN :rem 137 
666 IFA<>20 THEN 63£1 :rem Ie 
61£1 GOSUB696:IFI=lANDT=44THENN=-1: PRINT" 

{LEFT} {LEFT} "; :GOT069~ :rem 172 
62£1 GOT057e :rem 1£19 
63£1 IFA<480RA>57THEN580 :rem 1£15 
64£1 PRINTA$;:N=N*le+A-48 :rem 1£16 
65£1 IFN>255 THEN A"'20:GOSUBle0e:GOT060e 

:rem 229 
66£1 Z::::Z+1:IFZ<3THEN58e :rem 71 
67~ IFZ=eTHENGOSUBleee:GOT057~ :rem 114 
68£1 PRINT",",: RETURN : rem 24£1 
69£1 S%=PEEK(209)+256*PEEK(210)+PEEK(211) 

:rem 149 
691 FORI=lT03:T- PEEK(S%-I) :rem 67 
695 IFT<>44ANDT<>58THENPOKES%-I,32:NEXT 

:rem 2135 
7£113 PRINTLEFT$ (" (3 LEFT!", I -I ): : RETURN 

:rem 7 
71£1 PRINT"{CLR}{RVS}*** SAVE ***{3 DOWN}" 

- :rem 236 
72£1 INPUT"{DOWN} FILENAME";F$ :rem 228 
730 PRINT: PRINT" I'! DOWN} {RVS }Tl OFF} APE OR 

(RVS}D{OFF}lSK: (T/O )" - :rem 228 
74e GETAS : IFA$ < > "T" ANDA$<)" D"THEN74e 

:rem 36 
75£1 OV:::1 - 7· (A$"""O" ) : IFov-wrHENF$,.."e: "+F$ 

:rem 158 
76£1 T$:::F$:ZK=PEEK(53)+256*PEEK(54)-LEN(T$ 

) :POKE782,ZK/256 :rem 3 
762 POKE781,ZK-PEEK(782)*256:POKE78e,LEN( 

T$) ISYS65469 :rem le9 
763 POKE78e,1IPOKE7a1,DV:POKE782,1:SYS654 

66 :rem 69 
765 POKE254,S/256IPOKE253,S-PEEK(254).256 

,POKE78e,253 :rern 12 
766 POKE782,E/256IPOKE781 , E-PEEK(782)·256 

:SYS65496 :rem 124 
77e IF(PEEK(783)ANOl)OR(ST AN0191)THEN78e 

:rem III 
775 PRINT"(OOWN}DONE,"tEND :rem 166 
78£1 PRINT" (OOWN)ERROR ON SAVE.{2 SPACES}T 

RY AGAIN.·:I~OVdlTHEN~2e :rem 171 
781 OPEN15 ,8, 15:INPUTt15 ,E1 $,E2$:PRINTEl$ 

:E2$:CLOSE15:GOT072e :rem 103 
79£1 PRINT"{CLR}{RVS}**iI' LOAD ***(2 DOWN}" 

- Irem 212 
8£1£1 INPUT"{2 DOWN) FILENAME";F$ Irem 244 
8113 PRINT I PRINT" (2 150WN } (RVS}T{OFF}APE OR 

(RVS}O(OFF}ISKI (T/D)" - :rem 227 
82" GETA$IIFA$<>"T"ANDA$<>"D"THEN82" 

:rem 34 
83£1 DV",,1-7* (A$-"O"):IFDV=8THENF$:z "e:"+F$ 

:rem 157 
84£1 T$=F$IZK~PEEK(53)+256*PEEK(54) -LEN(T$ 

) :POKE782,ZK/256 :rem 2 



841 POKE781,ZK-PEEK(782)*256:POKE780,LEN{

T$):SYS65469 irem 107

845 POKE780,1:POKE781,DV:POKE782,1:SYS654

66 irem 70

850 POKE780,0:SYS65493 :rem 11

860 IF(PEEK(783)AND1)OR(ST AND191)THEN870

:rem 111

865 PRINT"{DOWN)DONE.":GOTO310 :rem 96
870 PRINT"|dOWN}ERROR ON LOAD.{2 SPACESjT

RY AGAIN.{DOWN}":IFDV=1THEN800

:rem 172

880 OPEN15,8,15tINPUT#15FEl$,E2$tPRINTEl$

;E2$tCLOSE15:GOTO800 irem 102

1000 REM BUZZER (rem 135

1001 POKE54296,15:POKE54277,45:POKE54278,

165 :rem 207

1002 POKE54276,33:POKE 54273,6:POKE54272,

5 :rem 42

1003 FORT=1TO200:NEXT:POKE54276,32:POKE54

273,0:POKE54272,0:RETURN irem 202

2000 REM BELL SOUND :rem 78

2001 POKE54296,15:POKE54277,0:POKE54278,2

47 :rem 152

2002 POKE 54276,17:POKE54273,40iPOKE54272

,0 :rem 86

2003 FORT=lTO100:NEXTiPOKE54276,16:RETURN

:rem 57

3000 PRINTC$;"{RVS}NOT ZERO PAGE OR ROM":

GOTO1000 trem 89

Program 2: mlx—vie version

100 PRINT"{CLR}(PUR)";CHR$(142);CHR$(8);

:rem 181

101 POKE 788,194:REM DISABLE RUN/STOP
irem 174

110 PRINT"{RVS}[14 SPACES}" irem 117

120 PRINT"{RVS] {RIGHT} 7 {OFF} £*:]£{ RVS}

(RIGHT) (RIGHT}{2 SPACES}£*^TOFF]
g*^£(RVS}£{RVS} " irem 191

130 PRINT"(RVS} {RIGHT} §g3(RIGHT}

[2 RIGHT} {OFF}£[RVS)£E*lfOFF}
g*|(RVS} " """ :rem 232

140 PRINT"(RVS}{14 SPACES}" :rem 120
200 PRINT"{2 DOWN}{PUR}{BLK]A FAILSAFE MA

CHINE"iPRINT"LANGUAGE EDITOR(5 DOWN!"

:rem 141

210 PRINT"{BLKj{3 UP]STARTING ADDRESS":IN

PUTSiF=l-F:C$=CHR?(31+119*F) :rem 97

220 IFS<256ORS>32767THENGOSUB3000tGOTO210

:rem 2

225 PRINT:PRINT:PRINTtPRINT irem 123

230 PRINT"{BLK}{3 UP)ENDING ADDRESS":INPU

TE:F=l-FtC$=CHR$(31+119*F) :rem 158

240 IFE<256ORE>32767THENGOSUB3000:GOTO230

:rem 234

250 IFE<STHENPRINTC$;"{RVS]ENDING < START

{2 SPACES}"tGOSUB1000:GOTO 230

:rem 176

260 PRINTiPRINTtPRINT :rem 179

300 PRINT"ECLR)";CHR$(14):AD=S :rem 56

310 PRINTRIGHT$("0000"+MID$(STR$(AD),2),5

);"i";:FORJ=1TO6 irem 234

320 GOSUB570:IFN=-1THENJ=J+N:GOTO320

:rem 228

390 IFN=-211THEN 710 :rem 62

400 IFN=-204THEN 790 ;rem 64

410 IFN=-206THENPRINT:INPUT"{DOWN}E_NTER N

EW ADDRESS";ZZ irera 44

415 IFN=-206THENIFZZ<SORZZ>ETHENPRINT"

{RVSjOUT OF RANGE":GOSUB1000sGOTO410
irem 225

417 IFN=-206THENAD=ZZiPRINT;GOTO310

trem 238

420

430

440

450

455

457

460

470

480

490

500

510

515

520

530

540

550

560

570

580

581

585

590

600

610

620

630

640

650

660

670

680

690

692

695

700

710

720

730

740

750

760

IF N<>-196 THEN 480 irem 133

PRINT:INPUT"DISPLAY:FROM";F:PRINT,"TO

";iINPUTT " srem 234

IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS

T";S;"{LEFT}, NOT MORE THAN"rE:GOTO43

0 :rem 159

FORI=FTOTSTEP6:PRINT:PRINTRIGHTS("000

0"+MID?(STR${I),2),5);":"; trem 30

FORK=0TOS:N=PEEK{I+K):IFK=3THENPRINTS

PC(10); irem 34

PRINTRIGHT$("00"+MID$(STRS(N),2),3)f"

,"; :rem 137

GETA?:IFA$>""THENPRINT:PRINT:GOTO310

srem 25

NEXTK:PRINTCHR${20);:NEXTI:PRINT:PRIN

T:GOTO310 trem 50

IFN<0 THEN PRINT:GOTO310 :rem 168

A(J)=N:NEXTJ :rem 199

CKSUM=AD-INT{AD/256)*256:FORI=1TO6:CK

SUM={CKSUM+A{I))AND255:NEXT :rem 200

PRINTCHR$(18);:GOSUB570:PRINTCHR${20)

trem 234

IFN=CKSUMTHEN530 :rem 255

PRINTiPRINT"LINE ENTERED WRONG"iPRINT

"RE-ENTER":PRINT:GOSUB1000tGOTO310

:rem 129

GOSUB2000 :rem 218

FORI=1TO6:POKEAD+I-1,A(I):NEXT:rem 80

AD=AD+6:IF AD<E THEN 310 trem 212

GOTO 710 :rem 108

N=0:Z=0 irem 88

PRINT"g+3"; trem 79

GETA5tIFA$=""THEN581 irem 95

PRINTCHR?{20);t A=ASC(A$}tIFA=

ORA=32THEN670

IFA>128THENN=-A:RETURN

IFAO20 THEN 630

GOSUB690:IFI=1ANDT=44THENN=-1

{LEFT} (LEFT}";tGOTO690

GOTO570

IFA<480RA> 57THEN580

PRINTA$;iN=N*10+A-4B

IFN>255 THEN A=20:GOSUB1000

13ORA=44

rem 229

rem 137

irem 10

PRINT"

irem 172

rem 109

rem 105

rem 106

GOTO600

rem 229

:rem 71

rem 114

rem 240

Z=Z+ltIFZ<3THEN580

IFZ=0THENGOSUB1000:GOTO570

PRINT",";:RETURN

S%=PEEK(209)+256*PEEK(210)+PEEK(211)

: rem 149

FORI=1T03:T=PEEK(S%-I) irem 68

IFT<>44ANDT<>58THENPOKES%-I,32tNEXT

trem 205

PRINTLEFT$("(3 LEFT]",1-1);:RETURN

irem 7

PRINT"{CLR)[RVS}*** ShVE ***{3 DOWN}"
irem 236

INPUT"{DOWN} FILENAME";F$ irem 228

PRINT:PRINT"{2 DOWN}[RVS}t(OFF}APE OR

(RVS}^(OFF}ISK: (T/D)" irem 228
GETA$tIFAS<>"T"ANDA$<>"D"THEN740

trem 36

DV=1-7*(AS="D")sIFDV=8THENFS="0t"+F$

:rem 158

T$=F?tZK=PEEK(53)+256*PEEK(54)-LEN(T$

)!POKE782,ZK/256 :rem 3
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841 POKE7Bl,ZK-PEEK(782)*256:POKE7S3,LEN( 
T$) : SYS65469 : rem 107 

845 POKE780,l:POKE 7Bl,DV: POKE782, l:SYS6 54 
66 : rem '0 

850 POKE 780.0 1SYS65493 Irem 11 
860 I F(PEEK{793)ANDl)OR(ST AND191)THENB'0 

:rem III 
865 PRI NT" {OOWN! DONE 0 ": GOT0310 :rem 96 
8'0 PRINT" {DOWN "ERROR ON LOAD. (2 SPACES)T 

RY AGAIN. (DOWN) " : IFDV~lTHEN8~'" -
:rem 1 72 

8B0 OPENlS, 8 ,15 :INPUTt 1 5,El $,E2$:PRINTEI $ 
rE2$:CLOSE15 : GOTOB"" Irem 102 

l0f;H' REM BUZZER : rem 135 
1",,1 POKE54296 . 15:POKE54277 ,45:POKE54278 . 

165 :rem 20' 
1002 POKE54276,33:POKE 54273,6:POKE54272, 

5 :rem 4 2 
1""3 FORT:IT0200:NEXT:POKE54276 ,32:POKE54 

273,0:POKE54272,0:RETURN :rem 202 
2""" REM BELL 'SOUND Irem 78 
2001 POKE54296 ,1 5 : POKE54277,0:POKE54278 , 2 

47 :rem 1 52 
213132 POKE 54276,17:POKE54273,4e:POKE54272 

,13 : rem 86 
21303 FORT=lT0 1ee:NExT:POKE54276,16:RETURN 

: rem 57 
313 1313 PRINTC$;"{RVS}NOT ZERO PAGE OR ROM": 

GOT01eee :rem 89 

Program 2: MLX-VIC Version 

lee PRINT" {CLR} {PUR}" ;CHR$ (142) ;CHR$ (8); 
: rem 1 81 

leI POKE 788 , 194:REM DISABLE RUN/STOP 
:rem 174 

1113 PRINT"(RVS}(14 SPACES}" :rem 117 
1213 PRINT"{ RVS} {RIGHT} ?{ OFF}g"U{RVS} 

{RIGHT } {RIGHT}{2 SPACES}g"~ToFFJ 
g"~£{RVS)£{RVS} " :rem 191 

1313 PRINT" {RV'S} {RIGHT} gG~ ( RIGHT) 
(2 RIGHT) (OFF}£{Rvsl£g"~(oFF) 
g"~{RVS}" - - :rem 232 

1413 PRINT"{RVS}{14 SPACES}" :rem 1213 
21313 PRINT" {2 OOWN}{ PUR}{BLK}A FAILSAFE MA 

CHINE":PRINT"LANGUAGE EOITOR{5 DOWN } " 
:rem 141 

2113 PRINT H {BLK] {3 UP} STARTING ADDRESS": IN 
PUTS:F~1-F : C$=CHR$(31+ 119"F) :rem 97 

2213 IFS<2560RS>32767THENGOSU B3eBB:GOT021B 
: r em 2 

225 PRINT:PRINT:PRINT:PRINT :rem 123 
2313 PRINT"{ BLK}{3 UP}ENDING ADORESS":INPU 

TE:Fs1- F:C$- CHR$ (31+119"F) :rem 158 
2413 IFE<2560RE>32767THENGOSUB3eee:GOT023e 

: rem 234 
2513 IFE<STHENPRINTC$;"{RVS}ENDING < START 

{2 SPACES}":GOSUB1ee0:GOTO 230 
:rem 176 

268 PRINT:PRINT:PRINT :rem 179 
3130 PRINT"(CLR]";CHR$(14):AD-S :rem 56 
310 PRINTRIGHT$("Be00"+MID$(STRS(AD),2),5 

);":";:FORJ - 1T06 :rem 234 
3213 GOSUB57e:IFN--1THENJ=J+N : GOT032e 

:rem 228 
3913 IFN=-211THEN 710 :rem 62 
4813 IFN:::- 204THEN 790 : rem 64 
4 113 IFN", -2B6THENPRINT:INPUT"{DOWN )ENTER N 

EW ADDRESS";ZZ :rem 44 
415 IFN;-2B6THENIFZZ<SORZZ>ETHENPRINT" 

(RVS)OUT OF RANGE":GOSUB1000 :GOT0410 
: rem 225 

417 IFN=-206THENAD"'ZZ:PRINT:GOT031e 
I rem 238 

4213 I F N<) -1 96 THEN 4813 :rem 133 
4313 PRINT: INPUT" DISPLAY : FROM " ; F: PRINT, "TO 

";:INPUTT - - :remi'34 
4413 IFF<SORF>EORT<SORT>ETHENPRINT"AT LEAS 

T";S;"{LEFTL NOT MORE THAN"; E:GOT043 
13 :rem 1 59 

450 FORI=FTOTSTEP6 : PRINT:PRINTRIGHT$( "B00 
0"+MID${STR${I),2 ),5);": "; :rem 30 

455 FORK=eT05:N=PEEK (I+K):IFK=3THENPRINTS 
PC(le); Irem34 

457 PRINTRIGHT$( "ee " +MIDS(STR$(N),2) , 3); " 
, "; :rem 157 

460 GETA$ :IFA$>""THENPRINT:PRINT : GOT0310 
:rem 25 

470 NEXTK : PRINTCHRS(20) ;: NEXTI : PRINT:PRIN 
T : GOT0310 :rem 50 

4813 IFN<0 THEN PRINT:GOT031e :rem 168 
490 A(J)=N:NEXTJ : rem 199 
5130 CKSUM=AD-INT(AD/256 )* 256:FORI"' lT06:CK 

SUM={CKSUM+A{I)AND255 : NEXT :rem 200 
SIB PRINTCHR$(18); : GOSUB570:PRINTCHR${20) 

:rem 234 
515 IFN:::CKSUMTHEN53B :rem 255 
520 PRINT:PRINT " LINE ENTERED WRONG" :PRINT 

" RE- ENTER" : PRINT: GOSUB1eB'0: GOT031B 
: rem 129 

530 GOSUB2000 : rem 218 
5413 FORI=lT06:POKEAD+I-1 , A(I):NEXT:rem 80 
550 AD=AD+6:IF AO<E THEN 31" :re m 212 
5613 GOTO 710 : rem 108 
570 N=0 :Z=0 :rem 88 
580 PRINT"g+~"; :rem 79 
581 GETAS:IFA$=""THEN581 : rem 95 

585 PRINTCHRS(2B);:AaASC(A$):IFA-130RA~44 
ORA=32THEN670 :rem 229 

590 IFA) 128THENN=-A:RETURN :rem 137 
600 IFA<>20 THEN 630 Irem 10 
610 GOSUB690:IFI=lANDT::z44THENN=- 1:PRINT " 

{LEFT] {LEFT}";:GOT0690 :rem 172 
6213 GOT0570 :rem 109 
630 IFA<480RA> 57THEN580 :rem 1135 
640 PRINTA$; : N=N"10+A- 48 :rem 113.6 
650 IFN>255 THEN Aa 20:GOSUB1000:GOT0600 

:rem 229 
6613 Z=Z+1 :1FZ<3THEN580 : rem 71 
670 IFZ=0THENGOSUB1000:GOT0570 :rem 114 
680 PRINT" ,";: RETURN : rem 240 
690 Si=PEEK(209)+256"PEEK{210)+PEEK{211) 

: rem 149 
692 FORl:1T03:TgPEEK{S\-I) lrem 68 
695 IFT<)44ANDT<)58THENPOKESi-I,32:NEXT 

:rem 205 
71313 PRINTLEFT$ ( " (3 LEFT} ", I-I);: RETURN 

:rem 7 
71" PRINT"{CLR} (RVS} ...... SAVE ...... {3 DOWN]" 

- :re m 236 
720 INPUT " {DOWN) F ILENAME"; FS : rem 228 
7313 PRINT:PRINT"{2 DOWN] (RVS)T(OFF)APE OR 

(RVS}D{OFF}ISK: (T/D) " - :rem 228 
740 GETAS :IFAS <> "T"ANDA$<) "D"THEN740 

:rem 36 
750 DV=1 - 7" (A$="D"):IFDV=8THENF$ .. "e:"+F$ 

:rem 158 
760 T$::zF$:ZKcPEEK(53)+256"PEEK(54) - LEN(T$ 

): POKE782 , ZK/256 : rem 3 
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762 POKE78l,ZK-PEEK(782)*256sPOKE780,LEN(

T$):SYS65469 :rem 109

763 POKE780,1:POKE781,DV:POKE782,1:SYS654

66 :rem 69

765 POKE254,S/256:POKE253,S-PEEK(254)*256

:POKE780,253 :rem 12

766 POKE782,E/2 56:POKE781,E-PEEK{782)*256

:SYS65496 :rem 124

770 IF(PEEK(783)AND1)OR{ST AND191)THEN780

:rem 111

775 PRINT"[DOWNjDONE.":END :rem 106

780 PRINT"[DOWNjERROR ON £AVE.{2 SPACESjT

RY AGAIN."s!FDV=lTHEN720 :rem 171

781 OPEN15,8,15:INPUT#15,El$,E2?sPRINTEl$

;E2?:CLOSE15:GOTO720 :rem 103

782 GOTO720 :rem 115

790 PRINT"(CLR](RVS}*** LOAD ***{2 DOWN}"
:rem 212

800 INPUT"(2 DOWN) FILENAME";F$ :rem 244

810 PBINTjPRINT"[2 DOWN][RVS}T(OFF3APE OR
fRVS}D{OFF}lSK: (T/D)" :rem 227

820 GETA$:IFA$o"T"ANDA$o"D"THEN820

:rem 34

830 DV=1-7*(A$="D")iIFDV=8THENF$="0:"+F?

:rem 157

840 T$=F$:ZK=PEEK(53)+256*PEEK{54)-LEN(T$

):POKE782,ZK/256 :rem 2
841 POKE781,ZK-PEEK(782)*256:POKE780,LEN(

T$):SYS65469 trem 107

845 POKE780,1:POKE781,DV:POKE782,1:SYS654

66 :rem 70

850 POKE780,0:SYS65493 :rem 11

860 IF(PEEK(783)AND1)OR{ST AND191)THEN870

:rem 111

865 PRINT"[DOWNjDONE.":GOTO310 :rem 96

870 PRINT"(DOWNjERROR ON LOAD.{2 SPACES)T
RY AGAIN.(DOWN}":IFDV=1THEN800

:rem 172

880 OPEN15,8,15:INPUT#15,E15,E2$:PRINTE1$

;E2$:CLOSE15:GOTO800 :rem 102

1000 REM BUZZER :rem 135

1001 P0KE36878,15:POKE36874,190 :rem 206

1002 FORW=1TO300:NEXTW :rem 117

1003 POKE36878,0:POKE36874,0:RETURN

:rem 74

2000 REM BELL SOUND :rem 78

2001 FORW=15TO0STEP-1:POKE36878,W:POKE368

76,240iNEXTW :rem 22

2002 POKE36876,0:RETURN :rem 119

3000 PRINTC$;"(RVS3NOT ZERO PAGE OR ROM":

GOTO1000 :rem 39

64 Electronic Notepad
(Arttcleon page ill.)

BEFORE TYPING...

Before typing in programs, please refer to "How

To Type COMPUTED Gazette Programs," "A

Beginner's Guide To Typing In Programs," and

"Tnc Automatic Proofreader" that appear before

the Program Listings.

1 BO=254:SC=246:CH=14 :rem 170

5 POKE53280,BO:POKE53281,SC:POKE646,CH

item 17

7 PRINT"(CLR)";TAB(10);"{RVS} ELECTRONIC
{SPACE]NOTEPAD ",TAB(6)"[DOWN} LOADING
[SPACE}DATA...PLEASE WAIT" :rem 83

10 B=885:C=998:FORA=BTOC:READD:POKEA,D:NE
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XT :rem 221

12 B=49152sC=49407:FORA=BTOC:READD:POKEA,

D:NEXT 'rem 157
14 B=679-.C=753:FORA=BTOC:READD:POKEA,D:KE

XT :rem 215

16 PRINT"fCLR}(DOWN} ENTER 2 SECRET CODES

{0-255)s"sPRINThEdOWN} (SEPERATE EACH

BY A COMMA)" :rem 100

17 PRINT"[DOWN} (ENTER 0'S IF NO SECRET C

ODE)(2 DOWN}":POKE646,PEEK(5 3281):INPU
TA,B :rem 25

19 POKE646.CH:IFA<0ORA>25 5ORB<0ORB>25 5THE

N16 :rem 196

20 POKE249,A:POKE250,B:A=0:B=0:SYS679

:rem 187

22 PRINT"(CLR}(DOWN} [RVS}D[OFF3lSK OR
{RVS3TtOFF)APE?"

23 GETAS:IFAS=""THEN23

24 IFA$="D"THEN30

25 IFA$="T"THEN29

26 G0TO22

:rem 86

:rem 237

:rem 177

:rem 202

srem 5

29 POKE49303,1:POKE49305,1:POKE49307,255:

POKE49177,1:POKE49179,1 !rem 163

30 PRINT"(CLR}";TAB{10)r"{RVS} ELECTRONIC

NOTEPAD " :rem 15

40 PRINT"{2 DOWN}[3 SPACES}FUNCTION";TAB(

30);"PRESS" :rem 143

45 PRINT"{3 SPACES}^8 T%";TAB(30);"

E5 T3" :rem 198

50 PRINT"{2 DOWN} VIEW NOTEPAD PAGE";TAB{

31);"F1" :rem 120

55 PRINT"lDOWN} CREATE NOTEPAD PAGE";TAB(

31);"F3" :rem 231

60 PRINT"lDOWN} VIEW DISK DIRECTORY";TAB{

31);"F5" :rem 36

65 PRINT"{DOWN} CHANGE PROGRAM OPTIONS";T
AB(31);"F6" :rem 249

70 PRINT"[DOWN} END PR0GRAM";TAB(31);"F8"

:rem 252

75 GETAS:IPAS="(F1}"THEN200 :rem 166
80 IFA$="(F3}"THEN600

85 IFA$="[F5]"THEN400

86

-rem 40

:rem 44

3"THENPRINT"{CLR}":CLR:POKE24

9,0:POKE250,0:END :rem 238

87 IFA5="(F6}"THENRESTOREjGOTOI :rem 102

90 GOTO75 :rem 14

200 PRINT"{CLRj" :rem 246
210 SYS49152 :rem 151

215 GOSUB500 :rem 173

220 GETA5:IFA$= ""ORA$= "-«"THEN220 : rem 49

230 GOTO30 :rem 49

400 PRINT"{CLR}" :rem 248

405 IFPEEK(49303)=1THEN450 trem 215

410 SYS885 :rem 57

420 PRINTTAB(7);"(RVS}(PRESS ANY KEY)"

:rem 194

430 GETA$:IFA$=""THEN430 :rem 81

440 GOTO30 srem 52

450 PRIHT"(DOWN} NO DIRECTORY AVAILABLE":

PRINT"{DOWN} PROGRAM IN (RVS}TAPE
{OFF} MODE" srem 12

460 PRINT"(2 DOWN} [RVS3 (PRESS ANY KEY)

[SPACE]" :rem 78

470 GETA$:IFA$=""THEN470 srem 89

480 GOTO30 srem 56

500 CLOSE15:OPEN15,8,15:INPUT#15,A,B$,C,D

sIFA>21THEN510 srem 218

505 RETURN srem 122

510 PRINTsPRINT"!dOWN}{3 SPACESj{RVS} *DI
SK ERROR* ":PRINT"(DOWN]t3 SPACES}
[RVS] ";B? :rem 41

762 POKE781 , ZK-PEEK(782)·256 : POKE780,LEN( 
T$) : SYS65469 : rem Ul9 

763 POKE780 , 1:POKE 7Bl , DV:POKE782 , 1:SYS654 
66 :rem 69 

765 POKE254 , S/256:POKE253,S- PEEK(254)·256 
:POKE780,253 : rem 12 

766 POKE7B2 . E/256:POKE7Bl . E- PEEK(7B2)·256 
:SYS65496 : rem 124 

770 IF(PEEK(7B3)ANDl)OR(ST AND191)THEN780 
: rem III 

775 PRINT"(DOWN) OONE , ":END :rem 106 
7B0 PRINT"{OOWN)ERROR ON SAVE,{2 SPACES)T 

RY AGAIN."IIFDV-ITHEN720 : r em 171 
7810PEN15 . 8,15:INPUT'15,El$,E2$ : PRINTEl$ 

;E2$:CLOSE15:GOT0720 :rem 103 
782 GOT0720 : rem 115 
790 PRINT"lcLR)(RVS)·" LOAD "· {2 DOWN)" 

- : r em 212 
800 INPUT" ( 2 DOWN) FILENAME " ;F$ :rem 2 44 
8U1 PRINTIPRINT " {2 DOWN) [ RVS)T{OF F)APE OR 

[RVS)O{OFF)ISK: (TID) " - :re m 227 
820 GETA$ I IFA$ <) "T " ANDA$() " D" THEN820 

: rem 34 
830 DV,. I-7 · (A$- "D"):IFDV"8THENF$=" 0 :"+F$ 

: rem 1 57 
840 T$=F$:ZK=PEEK(53)+256·PEEK(54) - LEN(T$ 

) : POKE782,ZK/256 : rem 2 
841 POKE781,ZK-PEEK(782) ! 256:POKE780,LEN( 

T$) :SYS65469 :rem 107 
845 POKE780,1:POKE781,DV:POKE782,1:SYS654 

66 : rem 70 
850 POKE780 , 0:SYS65493 :rem 11 
860 IF(PEEK(783)ANDl)OR(ST ANDI91)THEN870 

: rem III 
865 PRINT"{ OOWN)OONE," : GOT0310 :rem 96 
870 PRINT"{l)OWN)ERROR ON LOAD,{2 SPACES)T 

RY AGAIN . {DOWN}": IFDV;1 THEN800 -
:rem 172 

8800PEN15,8 . 15 : INPUT'lS,El$,E2$:PRINTE1$ 
:E2$ : CLOSEI5:GOT0800 : rem 102 

1000 REM BUZZER : rem 135 
1001 POKE36878 , 15 : POKE36874 , 190 : rem 206 
1002 FORW=lT0300:NEXTW : rem 117 
1003 POKE36878 , 0:POKE36874,0 : RETURN 

: rem 74 
2000 REM I3ELJ~ SOUND : rem 78 
2001 FORW-15T00STEP-1 : POKE36878 , w: POKE368 

76 , 240:NEXTW : rem 22 
2002 POKE36876,0:RETURN : rem 119 
3000 PRINTC$;"[RVS}NOT ZERO PAGE OR ROM " : 

GOT01000 : rem 89 
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BEFORE TYPING ... 
Before typ ing in pro~rams, please refer to "How 
To Type CO!\.1PUTE.'s Gazette Programs," "A 
Beginner's Guide To Typing In Programs," and 
"The Auto matic Proofreader" th at appear before 
the Program listings. 

1 BO-254:SC" 246ICH - 14 :rem 170 
5 POKE53280,BO:POKE532Bl,SC : POKE646,CH 

:rem 17 
7 PRINT"{ CLR }":TAB(0):"{RVS) ELECTRONIC 

(SPACE}NO'rEPAD ",TAB(6) " {DOWN) LOADING 
(SPACE)OATA • • , PLEASE WAIT " : rem 83 

10 B~8B5 : C-99B:FORA-DTOC : READD:POKEA , D:NE 
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XT : rem 221 
12 8B49152:C:494~7 : FORA=8TOC : READD : POKEA, 

D:NEXT : rem 157 
14 B=679 : C=753:FORA=BTOC : READD : POKEA,D:UE 

XT : rem 215 

16 PRINT"{CLR) {DOWN} ENTER 2 SECRET CODES 
(0-255) : " : PRINT"{OOWN} (SEPERATE EACH 
BY A COMMA)" : rem 100 

17 PRINT"(OOWN} (ENTER 0 ' 5 IF NO SECRET C 
00E)[2 OOWN)":POKE646 , PEEK(53281) : INPU 
TA . B : rem 25 

19 POKE646 , CH: IFA<00RA>2550RB<00RB>255THE 
N16 :rem 196 

20 POKE2 4 9 ,A:POKE250 ,B:A=0:B=0:SYs679 
:rem 187 

22 PRINT"{CLR}{DOI>W) {RVS!D{OFF}ISK OR 
[RVS}T{OF F )APE?" : rem 86 

23 GETA$ : IFlI.$",II"TBEN23 : rem 237 
24 IFlI.$ ", "D"THEN30 : rem 177 
25 IFA$ = "T"THEN29 :rem 202 
26 GOT022 : rem 5 
29 POKE49303 , 1:POKE4930S , l:POKE49307 , 255: 

POKE49177,1:POKE49179,l : rem 163 
30 PRINT"( CLR }" ; TAB(10);"{RVS} ELECTRONIC 

NOTEPAD " : rem 15 
40 PRINT"{2 DOWN){3 SPACES} FUNCTION"; TAB( 

30): "PRESS" : rem 143 
45 PRINT"{3 SPACESH8 T~";TAB(30):" 

E5 T~" :rem 198 
50 PRINT"(2 DOWN} VIEW NOTEPAD PAGE":TAB( 

31) ; " Fl " : rem 120 
55 PRINT" {OOWN } CREATE NOTEPAD PAGE";TAB( 

3l),"F3" : rem 231 
60 PRINT " (OOWNI VIEW DISK DIRECTORY" ; TAB ( 

3l);"F5" :rem 36 
65 PRINT"(OOWN} CHANGE PROGRAM OPTIONS":T 

AB(Jl );" F6 " : rem249 
70 PRINT " (OOWN ) END PROGRAM":TAB(31);"F8" 

:rem 252 
75 GETA$:IFA$ "' ''{f'I)''THEN200 :rem 166 
80 IFA$" " [F3 J "THEN600 : rem 40 
85 IFA$ .. .. [FS ) "THEN400 : rem 44 
86 IFA$=" {F8} " THENPRINT" (CLR) " :CLR: POKE24 

9,0:POKE250 , 0:END : rem 238 
87IFA$"'''[F6}''THENRESTORE : GOT01 : rem 102 
90 GOT075 : rem 14 
200 PRINT " {CLR}" :rem 246 
210 SYS49152 : rem 151 
215 GOSU13500 : rem 173 
220 GETA$:IFA$-""OAA$= " 04 " THEN220 :rem 49 
230 GOT030 : rem 49 
400 PRINT"{CLR)" : rem 248 
405 IFPEEK(49303 ) = lTHEN450 :rem 215 
410 SYS995 :rem 57 
420 PRINTTAB(7);"{RVS)(PRESS ANY KEY)" 

:rem 194 
430 GETA$ :I FA$-""THEN430 :rem 81 
440 GOT030 : rem 52 
450 PRINT"{OOWNI NO DIRECTORY AVAILABLE " : 

PRINT"{OOWN) PROGRAM IN {RVS)TAPE 
(OFF ) MODE " :rem 12 

460 PRINT"{2 DOWN} (RVS) (PRESS ANY KEY) 
(SPACE)" :rem 78 

470 GETA$ : IFA$"" "THEN4 70 : rem 89 
480 GOT030 : rem 56 
500 CLOSE15:0PEN15,B,15 : INPUT'15 , A, B$ , C , D 

:IFA>21THE&510 :rem 218 
505 RETURN : rem 122 
5 1 0 PRINTIPR1NT" ( DOWN){3 SPACES}{RVS ) · D1 

SK ERROR· " : PRINT "{ OOWN}{3 SPACES ) 
[RVS) "; D$ :rem 41 



515 RETURN : rem 123

600 PRINT"[CLR}";TAB(9);"[RVS} CREATE NOT
EPAD PAGE " :rem 3

605 PRINT"{2 DOWN} PRESS {RVSJf1{OFFJ TO
{SPACE}SAVE PAGE." :rem 83

610 PRINT"[DOWN} PRESS [RVS}F8{OFF! TO AB
ORT PAGE." trem 142

615 PRINT"{2 DOWN} (PRESS ANY KEY)"
:rem 62

620 GETA$iIFA?=""THEN620 :rem 83

622 PRINT"(CLR3"; :rem 57

625 GETA$:IFA$=""THENPRINT"§P3 (2 LEFT]
";:GOTO625 :rem 197

630 IFAS="Eleft}"THEN625 !rem 119

635 IFA$="[rIGHT}"THEN625 :rem 252
636 IFA$="{HOME}"THENGOTO625 :rem 44

637 IFA$=CHR$(34)THEN625 :rem 86

638 IFA$="V'THENPRINT" (LEFT)";tGOTO625

trem 93

640 IFA$="{UP}"THENPRINT" {LEFT} [UP] " ; :GO

TO625 :rem 25

645 IFA$="{DOWN}"THENPRINT" {LEFT]{DOWN}"

;:GOTO625 trem 30

646 IFA$=CHR$(13)THENPRINT" ";CHRS{13);:G

OTO625 :rem 195

650 IFA?="{Fl}"THEN680 trem 98

655 IFA$="{f8]"THEN30 :rem 51

675 PRINTA?;" [LEFT 3"f :GOTO625 srem 251

680 PRINT" "f:POKE648,60:POKE53272,245:SY

S49278 :rem 193

685 GOSUB500:IFA<21THENPOKE648,4:POKE5 327

2,21:GOTO30 :rem 146

690 PRINT"(DOWN} {RVS) (PRESS ANY KEY) "
:rem 66

695 GETA$:IFAS=""THEN695 t rem 107

697 POKE648,4:POKE53272,21:SYS49374:GOTO6

25

885 DATA 169,001,162,008,160,000

891 DATA 032,186,255,169,002,162

897 DATA 224,160,003,032,189,255

903 DATA 032,192,255,162,001,032

909 DATA 198,255,032,207,255,032

915 DATA 207,255,032,207,255,032

921 DATA 207,255,240,058,032,204

927 DATA 255,032,228,255,201,032

933 DATA 208,005,032,228,255,240

939 DATA 251,162,001,032,198,255

945 DATA 032,207,255,072,032,207

951 DATA 255,168,104,170,152,032

957 DATA 205,189,169,032,032,210

963 DATA 255,032,207,255,240,006

969 DATA 032,210,255,076,196,003

975 DATA 169,013,032,210,255,076

981 DATA 149,003,169,001,032,195

987 DATA 255,032,204,255,096,036

993 DATA 048,013,013,013,013,013

49152 DATA32,54,192, 160, 0, 162, 0, 32

:rem 178

49160 DATA207,255,201,13,240,8,157, 240

:rem 127

49168 DATA193,232,200,76,7,192, 152, 72

irem 97

49176 DATA169,8,162,8, 160, 1, 32, 186

:rem 206

49184 DATA255,104,162,240,160,193,32, 189

:rem 243

49192 DATA255,169,0,162, 0, 160, 4, 32

:rem 188

49200 DATA213,255,96,234,234,234,162, 0

:rem 130

rem 38

rem 36

rem 51

rem 51

rem 30

rem 53

rem 41

rem 37

rem 41

rem 39

rem 48

rem 41

rem 42

rem 49

rem 42

rem 50

rem 48

rem 46

rem 57

rem 27

49208 DATA173,134,2,157,0,216,232, 208

:rem 81

49216 DATA250,238,61,192,172,61,192,192

:rem 196

49224 DATA220,203,235,169,216,141,61,192

:rem 237

49232 DATA162,0,189,94,192,32,210, 255

:rem 90

49240 DATA232,224,29,208,245,96,13, 17

trem 91

49248 DATA69,78,84,69, 82, 32, 78, 79

:rem 192

49256 DATA84,69,80, 65, 68, 32, 80, 65

:rem 172

49264 DATA71,69,32, 78, 65, 77, 69, 32

:rem 17 5

49272 DATA32,32,13,234,234,234, 32, 187

:rem 84

49280 DATA192,160,0,162,0, 32, 207, 255

:rem 27

49288 DATA201,13,240,8,157,240,194, 232

:rem 138

49296 DATA200,76,133,192,152,72,169, 8

:rem 103

49304 DATA162.8,160,0,32,186,2 55,104

:rem 31

49312 DATA162,240,160,194,32,189,255,169

:rem 248

49320 DATA0,133,251,169,4,133,252, 169

trem 83

49328 DATA251,162,255,160,7,32,216, 255

trem 141

49336 DATA234,234,234,162,0,189,201,192

trem 188

49344 DATA32,210,255,232,224,18,208, 245

:rem 183

49352 DATA96,147,13, 69, 78, 84, 69, 82

trem 231

49360 DATA32,70,73, 76, 69, 32, 78, 65

:rem 165

49368 DATA77.69,13,234,234,0, 173, 134

:rem 50

49376 DATA2,162,0,157,0, 216, 232, 208

:rem 237

49384 DATA250,172,229,192,192,219,240,7

irem 201

49392 DATA200,140,229,192,76,222,192,169
:rem 248

49400 DATA216,141,229,192,96,234,234,0

:rem 136

60679 DATA120,169,188,141,20, 3, 169, 2

:rem 43

60687 DATA141,21,3,88,169, 0, 133, 253

:rem 246

60695 DATA169,4,133,2 54,96,165,197, 201

.■rem 157

60703 DATA57,240,3,76,49,234, 160, 0

:rem 189

60711 DATA177,253,69,249,145,253,200,177

:rem 249

60719 DATA253,69,2 50,145,253,200,234,208

:rem 238

60727 DATA239,230,254,165,254,201,8,208

:rem 190
60735 DATA229,169,4,133,254,160, 0, 162

:rem 86

60743 DATA0,232,208,253,200,208,250, 76
:rem 125

60751 DATA 49, 234, 0, 0, 0, 0, 0, 0

trem 119
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515 RETURN :rem 1 23 
6~~ PRINT" {CLR}H ; TAB(9h"(RVS} CREATE NOT 

EPAD PAGE .. : rem 3 
6~5 PRINT"{2 DOWN } PRESS {RVS}F1{OFF} TO 

(SPACE}SAVE PAGE." : rern 83 
61~ PRINT"{DOWN) PRESS (RVS}F8{ OFF) TO AS 

ORT PAGE." :rem 142 
615 PRINT"{2 DOWN ) (PRESS l\NY KEY)" 

:rem 62 
629 GETA$:IFAS- .... THEN62~ ;rem 83 
622 PRINT"{CLR}"; :rem 57 
625 GE:TAS:IFAS-" "THENPRINT"~P~ {2 LEFT} 

";: GOT0625 :rem197 
63~ IFAS"' '' {LEFT} "THEN625 : rem 119 
635 IFAS- " (RIGHT) "THEN625 : rem 252 
636 IFAS- "(HOME)"THENGOT0625 :rem 44 
637 IFAS-CHRS(34)THEN625 :rem 86 
638 IFASIS"~"THENPRINT" {LEFT} " ;:GOT0625 

:rem 93 
64121 IFAS-"{UP} "THENPRINT" {LEFT}{UP}"; : GO 

T0625 : rem 25 
645 IFAS" "{ OOWN)nTHENPRINT" {LEFT} {DOWN} " 

; : GOT0625 :rem 3121 
646 IFl\$ - CHRS(13)THENPRINT" n, CHRS (13),:G 

OT0625 ;rem 195 
659 IFAS- "{Fl}" THEN689 :rem 98 
655 IFASu"{F8}"THEN39 :rem 51 
675 PRINTAS," ( LEFT}"; : GOT0625 :rem 251 
689 PRINT " ";: POKE648,69:POKE53272 ,24 5 : SY 

549278 : rem 193 
685 GOSUB590 : IFA<2 1THENPOKE648,4 : POKE5327 

2 , 21:GOT039 :rem 146 
699 PRINT"{DOWN) (RV5) (PRESS ANY KEY) " 

: rem 66 

695 GETAS:IFAS" ""THEN695 :rem 197 
697 POKE648,4:POKE53272,21:SYS49374:GOT06 

2S 
885 DATA 169,12191 , 162 ,998 , 169 ,999 
891 DATA 932 , 186,255,169,992 , 162 
897 DATA 224 , 16121,993 , 932,189,255 
993 DATA 932,192,255,162,12191 , 932 
999 DATA 198,255,932,297 , 255,932 
915 DATA 297,255,932 , 297,255,932 
921 DATA 297 , 255 , 249,958 , 932 , 294 
927 DATA 255 ,932 ,228 , 255,291 , 932 
933 DATA 299 , 995,932,228,255 , 249 
939 DATA 251 ,1 62,991,932 ,198 , 255 
945 DATA 932 , 21217 ,2 55 , 972 ,93 2,297 
951 DATA 255,168,194 , 17121,152,932 
957 DATA 295,189,169 , 932,932 , 219 
963 DATA 255,932,297 , 255,249 , 996 
969 DATA 12132 , 219,255,976,196 , 993 
975 DATA 169,913,932,219,255 , 976 
981 DATA 149,993,169 , 991 , 932,195 
987 DATA 255,932,294,255,996 , 936 
993 DATA 948,913 ,913 , 913,913 , 913 

: rem 38 
: rem 36 
: rem 51 
: r em 51 
: rem 3121 
: rem 53 
:rem 41 
: rem 37 
: r em 41 
:rem 39 
: rem 48 
: rem 41 
: rem 42 
:rem 49 
: rem 42 
: rem 5121 
:rem 48 
:rem 46 
: rem 57 
: r em 27 

49152 DATA32 , 54 , 192 , 169, 9 , 162, 9, 32 
: rem 178 

49169 DATA297 , 255,291,13,249,8,157 , 249 
: rem 127 

49168 DATAI93 ,23 2,299 , 76,7,192, 152 , 72 
: rem 97 

49176 DATA169,8,162 , 8, 169, 1 , 32 , 186 
: rem 296 

49184 DATA255 ,194,1 62 , 24e,169 , 193 , 32 , 189 
:rem 243 

49192 DATA255,169,e , 162 , 9, 169, 4 , 32 
: rem 188 

4921219 DATA213,255,96 , ~34,234,234 , 162 , 9 
: rem 139 

49299 DATA 173,134,2 ,157,13, 216 ,232, 298 
: rem 81 

49216 DATA259 , 238,61,192,172,61,192 , 192 
:rem 196 

49224 DATA229,2e9 ,235,169,216,141, 6 1,192 
: rem 237 

49232 DATA162 , e,189,94 , 192,32,219, 255 
:rem 90 

49249 DATA232 , 224,29,298 , 245,96 ,L3, 17 
:rem 91 

49249 DATA69 , 78 , 84 , 69, 82, 32, 78, 79 
: rem 192 

49256 DATA84,69,80, 65, 68 , 32, 8121, 65 
: rem 172 

49264 OATA71,69,32 , 78, 65 , 77, 69, 32 
: rem 175 

49272 OATA32 , 32 , 13 , 234,234 , 234, 32 , 187 
: rem 94 

49289 DATAI92 ,16e,9, 162 , e, 32 , 297 , 255 
: rem 27 

49288 DATA291,13,249 , 8 ,1 57 , 24e,194, 232 
: rem 138 

49296 DATA290 , 76,133,192,152 , 72,169, 8 
: rem 193 

49394 DATA162 , 8 , 169 , 9,32,186 , 255 , 194 
:rem 31 

49312 DATA162 , 249 , 160,194,32,189,255 , 169 
: rem 248 

4932121 DATA9 ,1 33 , 251 , 169 , 4 , 133,252 , 169 
:rem 83 

49328 DATA251,162,255,16e,7,32,216 , 255 
:rem 141 

49336DATA234,234 , 234,162,9, 189 , 201 , 192 
:rem 188 

49344 DATA32,210 , 255,232 , 224,18,298,245 
: rem 183 

49352 DATA96 , 147,13 , 69, 78, 84, 69 , 82 
: rem 231 

49369 DATA32 , 79,73, 76 , 69 , 32, 78, 65 
:rem 165 

49368 DATA77,69,13 , 234 , 234,9 , 173, 134 
:rem 59 

49376 DATA2, 162 , 9,157,9, 216, 232, 298 
:rem 237 

49394 DATA259 , 172 ,2 29,192 , 192,219,240 , 7 
:rem 291 

49392 DATA2e9 , 14e , 229 , 192 , 76 , 222,192,169 
:rem 248 

49499 DATA216 ,14 1 , 229,192,96 , 234 , 234,e 
:rem 136 

69679 DATA129,169 ,188,141 ,29, 3, 169, 2 
: rem 43 

6121687 DATA141 ,21 , 3 , 88 , 169 , 9, 133, 253 
:rem 24 6 

6121695 DATAI69,4 , 133,2 54,96,165 , 197, 291 
:rem 157 

69793 DATA57,240,3 ,76,49 .2 34 , 169, 121 
: rem 189 

6121711 DATA177,253 , 69 , 249 ,14 5 , 253,2e9 ,177 
: rem 249 

6121719 DA'l'A253, 69 ,2 59, 145,253,29121 , 234, 208 
: rem 238 

697270ATA239 ,2 3e,254,165,2 54 , 2el,8,2eB 
: rem 199 

6121735 OATA229,169,4 , 133,254,169 , 121 , 162 
: rem 86 

6121743 DATA9,232,2139,253 , 2e9 , 208 , 25e , 76 
: rem 125 

6121751 DATA 49 , 234, 121, 121 , 121 , 121 , 121 , 9 
:rem 119 
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(Article on page 96.)

Program 1:
Canyon Cruiser—64 Version

100 RESTORE :rem 181

110 GOTO150 :rem 97

120 WX=INT(255-W):IFWX<160THENWX=160

:rem 216

130 POKE53250,WX:POKE532 51,ABS(W-25)

:rem 68

140 POKE53286,7:POKE53286,2:RETURN:rem 24

150 PRINT"[CLR}":POKE53280,6:POKE53281,6

:rem 149

160 FORW=0TO10:READR$(W):NEXTW

170 DATA"STARTER"

180 DATA"BEGINNER"

190 DATA"LEARNER"

200 DATA"FLYER"

210 DATA"LEADER"

220 DATA"ACE"

230 DATA"LIEUTENANT"

240 DATA"GENERAL"

250 DATA"COHMODORE"

260 DATA"FLEET COMMANDER"

270 DATA"HAN SOLO ?????????"

280 PRINT"[HOME}15 DOWN}";SPC(15)

4-CANYON"

290 PRINT

300 PRINT"[HOME}{9 DOWN]";SPC(11)

NSTRUCTIONS (Y/N)"

310 FORW=1TO200:NEXTW

320 PRINT"(HOME)[9 DOWN]";SPC(11)

CTIONS (Y/N)"
330 FORW=1TO200:NEXTW

340 GETZ?:IFZ$=""THEN300

350 POKE53?80,0:POKE53281,0

360 IFZ$="Y"THEN1540

370 PRINT"{HOME}

4-CANYON"

380 PRINT

390 PRINT"{HOME){9 DOWN)";SPC(11);"

[18 SPACES!" :rem 108

400 FORW=1TO50:P=INT(RND(TI)*1000)+ 1024 si

FPEEK(P)=32THENPOKBP,46:POKEP+54272,1

:rem 180

410 NEXTW = rem 43

420 POKE53271,0:POKE53277,0 :rem 240

430 FORW=12288TO12350:READN:POKEW,N:NEXTW

srem 99

440 FORW=12352T012414:READN:POKEW,N:NEXTW

jrem 93

450 POKE53276,PEEK{53276)OR2t0+2tl:REM SE

T MULTI COLOR MODE :rem 254

460 POKE53285,8iPOKE53286,2:POKE53287,6:R

EM SET COLORS :rem 179

470 POKE53248,0:POKE53249,0 :rera 248

480 POKE53264,PEEK(53264)AND(255-(2T0+2T1
) ) :rem 95

490 POKE2040,192:POKE2041, 193 :rem 83

500 POKE53269,PEEK(53269)OR{2t0+2TD
:rem 22

510 POKE53275,0 :rem 39
520 FORW=20TO160STEP2jPOKE53248,W:POKE532

49,WsGOSUB120:NEXTW :rem 30

530 FORW=160TO180STEP2fPOKE53249,PEEK(532

49)+3:GOSUB120:NEXTW :rem 232

540 PRINT"[HOME][19 DOWN](YEL}[RVS}";SPC(

13);"GET READY..." :rem 164

:rem 138

srem 27

:rem 65

:rem 1

rem 114

rem 158

rem 187

rem 236

rem 242

rem 154

rem 252

rem 66

[WHT}6

rem 142

rem 40

[RVS]l

rem 81

rem 69

INSTRU

rem 65

rem 71

rem 127

rem 2 37

rem 121

5 DOWN]"jSPC(15)r"E4§6

:rem 32

:rem 40

550 FORW=181TO2 55STEP2:L=PEEK(53249)+2:PO

KE53249,(L)*(<L>255)+l):GOSUB120:NEXT

:rem 70

560 FORW=235TO255:POKE53251,W:GOSUB140:NE

XTW :rem 250

570 GOTO740 irem 112

580 REM ** DATA FOR THE SHIP ** :rem 63

590 DATA 3, 0, 192, 15, 195, 240, 67, 0,

[SPACE)193 :rem 236

600 DATA 170, 170, 170, 171, 85, 234, 42,

150, 168 :rem 18

610 DATA 42, 150, 168, 26, 170, 164, 34,

(SPACEH70, 136 srem 224

620 DATA 32, 170, 8, 32, 40, B, 48, 40, 1

2 :rem 123

630 DATA 0, 40, 0, 0, 40, 0, 0, 60, 0
:rem 97

640 DATA 0, 20, 0, 0, 40, 0, 0, 0, 0

;rem 42

650 DATA 0, 0, 0, 0, 0, 0, 0, 0, 0
:rem 197

660 REM ** DATA FOR THE ASTEROID **
:rem 101

670 DATA 0, 0, 0, 0, 0, 0r 1, 0. 0
:rem 200

680 DATA 15, 92, 208, 0, 253, 252, 63, 20

7, 253 :rem 130

690 DATA 63, 223, 255, 12, 252, 252, 63,

[SPACE]245, 60 :rem 180

700 DATA 7, 127, 112, 15, 208, 245, 12, 1

24, 127 srem 165

710 DATA 19, 255, 252, 55, 255, 220, 63,

[SPACE]197, 244 :rem239

720 DATA 13, 63, 204, 15, 31, 76, 3, 61,

[SPACE}240 srem 221

730 DATA 0, 3, 192, 0, 0, 0, 0, 0, 0

:rem 51

740 GOTO910:REM ** RUN THE GAME **:rem 36

750 DATA"E6^{RVS] lOFF}gK?J{3 SPACES]

{RVSHKJj [OFF]" :rem 29

760 DATA"E53tRVS] [OFF]8k3[3 SPACES)
(RVSJ&K3 [OFF}" srem 29

770 DATA"|43[RVS] [OFF3EKJJE4 SPACES]
[RVS)EK3 [OFF}" :rem 29

780 DATA"E33fRVS] (OFF}gK3l5 SPACES]
[RVS)^K3 [OFF}" :rem 29

790 DATA"E23(RVS] (oFF}&K3{6 SPACES]

[RVSJEK^ [OFF}" :rem 29
800 DATA"E13(RVS] [OFF}£K3E7 SPACES]

[RVSJEK3 [OFF!" =rem 1
810 DATA"[YEL][RVS} [OFF]Ek3(8 SPACES}

(RVSiEK^ [OFF}" irem 31

820 DATA"[BLU) [RVS} [OFF)gK3E9 SPACES 3
[RVSJEK3 [OFF}" irem 161

830 DATA"E73(RVS] gL8(OFF)[3 SPACES]
[RVSJEKS [OFF]" :rem 50

840 DATA"E53fRVS] EL3tOFF}[3 SPACES]

[RVS]§K3 [OFF]" srem 49
850 DATA"E43[RVS] EL3[OFF}t4 SPACES)

[RVS3EK3 [OFF}" srem 49

860 DATA"E33(RVS) gL3[OFF)[5 SPACES]

[RVS]EK3 [OFF]" :rem 49

870 DATA"E2|ERVS] ELiE0FF}[6 SPACES]
[RVSJEK3 (OFF}" :rem 49

880 DATA"E13 £RVS} [OFF}§K3[7 SPACES]

[RVSJEH3 [OFFj" :rem 28
890 DATA"{YEL}[RVS} [OFFjEKllS SPACES)

[RVSJEH3 EOFF)" srem 58

900 DATA" [BLU] [RVS} [OFFjfjKJiO SPACES}
[RVS3EHE [OFF}" srem 179
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Program I: 
Canyon Cruiser--64 Version 
100 RESTORE :rem 181 
110 GOTOIS0 :rem 97 
120 WX=INT(255-W):IFWX<160THENWX=160 

:rem 216 
130 POKE53250,WX : POKE53251,ABS(W- 25) 

: rem 68 
140 POKE5J286, 7:POKE53286, 2 : RETURN : rem 24 
1 50 PRINT"( CLR}" :POKE5328e . 6 : POKE53281,6 

:rem 149 
160 FORW~0T010 : READR$(W):NEXTW : rem 138 
1 7£1 DATA"STARTER" :rem 27 

I S0 DATA"BEGINNER" :rem 65 
190 DATA " LEARNER" :rem 1 
200 DATA"FLYER" : rem 114 
2UI DATA"LEA DER " :rem 158 
220 DATA"ACE" :rem 187 
230 DATA"LIEUTENANT " :rem 236 
240 DATA"GENERAL" : rem 242 
250 DATA"COMMODORE" :rem 154 
260 DATANFLEET COMMANDER- :rem 252 
27121 DATA"HAN SOLO 111111211" :rem 66 
280 PRINT"(HOME}{5 DOWN)":SPC(15):"{WHT}6 

4-CANYON " : rem 142 
290 PRINT : rem 40 
300 PRINT" {HOME} (9 OOWN} "; SPC(l I); " {RVS}I 

NSTRUCTIONS (y i N)" :rem 8 1 
310 FORW;IT0 200:NEXTW :rem 69 
320 PRINT"{HOME} 19 DOWN }"; SPC (ll);"INSTRU 

CTIONS (yi N )" :rem 6 5 
330 FORW .. IT0200:NEXTW :rem 71 
340 GETZ$ : I FZ$ - .. .. THEN300 : rem 127 
350 POKE5n80 , 0: POKE53281, 0 : rem 237 
360 IFZ$ ... .. Y"THEN1540 :rem 121 
370 PRINT"{HOME}{5 OOWN}";SPC(l5);"E4 S6 

4 - CANYON" :rem 32 
380 PRINT : rem 40 
390 PRINT" {HOME} {9 DOWN} "; SPC (ll); " 

(18 SPACES J " : rem 108 
400 FORWs I T05 0 : ps I NT(RND(TI )w1000)+1024:I 

FPEEK(P)~32THENPOKEP,46:POKEP+54272 , l 
: rem 180 

410 NEXTW :rem 43 
4 20 POKE53271,0:POKE53277 , 0 :rem 240 
430 FORWs 12288TOI2350:READN:POKEW, N;NEXTW 

:rem 99 
440 FORW= 123 52TOI2414:READN:POKEW , N:NEXTW 

:rem 93 
4 50 POKE53276,PEEK(53276)OR2t0+2tl:REM SE 

T MULTI COLOR MODE :rem 254 
460 POKE53285,8IPOKE53286,2:POKE53287 , 6:R 

EM SET COLORS :rem 179 
470 POKE53248 ,0 ; POKE53249 , 0 :rem 248 
480 POKE53264,PEEK(53264)AND(255-(2t0+2tl 

» ;re m 95 
490 POKE2040, 192:POKE2041 , 193 :rem 83 
500 POKE53 269 ,PEEK( 53269 ) OR( 2 t0+2tl) 

:rem 22 
510 POKE53275,0 : rem 39 
520 FORW-20TOI60 STEP 2:POKE5 3248 , W:POKE532 

49,W:GOSUB I2 0INEXTW :rem 30 
530 FORW-1 60TOIB0STEP2 :POKE53 249,PEEK(532 

49)+3:GOSUB 120 : NEXTW ;rem 232 
540 PRINT"(HOME} {19 DOWN){YEL}{RVS)";SPC( 

13);"GET READY • • • H : rem 164 
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550 FORW= 181T0255STEP2:L- PEEK(53249)+2:PO 
KE53249,(L) w«L>255)+1 ):GOSUB I 20:NEXT 

:rem 70 
560 FORW=23 5T0255:POKE53251, W:GOSUB140 : NE 

XTW : rem 250 
570 GOT0740 :rem 112 
58 0 REM ww DATA FOR THE S HIP ww :rem 63 
590 DATA 3 , 0, 192 , 15, 195 , 240, 67 , 0, 

{SPACE)l93 : rem 236 
600 DATA 170, 170, 170, 1 71, 85, 234, 42, 

150, 168 :rem 18 
610 DATA 42, 1 50, 168, 26, 170 , 164 , 34, 

{SPACE}170. 136 :rem 224 
620 DATA 32. 170, 8, 32 , 40, 8, 48 , 40 , 1 

2 :rem 123 
630 DATA 0, 40, 0 , 0 , 40. 0 , 0. 60 . 0 

:rem 97 
640 DATA 0. 20. 0 , 0 , 40, 0. 0. 0 , 0 

; rem 42 
650 DATA 0, 0. 0 , 0 , 0 , 0 , 0 , 0 , 0 

: rem 197 
660 REM •• DATA FOR THE ASTEROID •• 

:rem 101 
670 DATA 0 , 0 , 0 , 0 , 0 . 0 . 1, 0. 0 

:rem 200 
680 DATA IS, 92 , 208 , 0. 253. 252 , 63, 20 

7, 253 :rem 1 30 
690 DATA 63, 223, 255 , 12, 252 , 252, 63, 

{SPACE }24 5 . 60 :rem 180 
700 DATA 7, 127, 112 , IS, 208, 245, 12 , 1 

24, 1 27 :rem 165 
710 DATA 19, 255, 252. 55 , 255, 220 , 63 . 

{SPACE )197 , 244 : rem 239 
720 DATA 13 , 63 , 204 , I S, 31 , 76. 3, 61, 

{SPACE}240 : rem 221 

730 DATA 0, 3. 192 , 0, 0, 0 , 0, 0. 0 
: rem 51 

740 GOT0910 : REM U RUN THE GAME u : rem 36 
7 50 DATA"HHRVSJ ( OFF}EKS(3 SPACES) 

(RvsHK3 {OFF}" :rem 29 
760 DATA"E5S(RVS) ( OFF}EKH3 SPACES) 

{RVS}EKS {OFF}" :rem 29 
770 DATA"E43(RVS} ( OFFHKS(4 SPACES) 

{RvsH~3 {OFF}" :rem 29 
780 DATA"E33(RVS} I OFFHK8{ 5 SPACES} 

IRVsUK8 {OFF}" : r e m 29 
790 DATA"E 28 (RVS} {OFF}8 K8{ 6 SPACES} 

( RVS}EKS IOFF)" : rem 29 
8 00 DATA"US(RVS } I OFFHK8{7 SPACES} 

{RVS}8K3 {OFF}" : rem 1 
810 DATA"{YEL}{RVS} {OFF )EK8{ 8 SPACES} 

{RvslEK8 I OFF} " :rem 31 
820 DATA" {BLU} (RVS ) {OFF}8KS {9 SPACES} 

( RVS18K3 {Of'F } " :rem 161 
83~ DATA "E 73 ( RVS ) EL8(OFF) [ 3 SPACES} 

{RVS18K3 {OFF}" ; rem 50 
840 DATA"E5H RVS ] EL~( OFF}{3 SPACES] 

(RvsHKS {OFF}" :rem 49 
850 DATA"E43iRVS) gL8(OFF) {4 SPACES} 

(RvsH K8 {OFF}" :rem 49 
860 DATA"833{ RVS) gL3! OFFJ{5 SPACES} 

(RVS}gK~ {OFF }" : rem 49 
870 DATA"g2~{RVSJ EL8{OFF}{6 SPAC ES) 

[RVS}gK3 {OFF}" : rem 49 
880 DATA M gI8{RVS} ( OFF}gK8{7 SPACES) 

(RvsHH8 ( OFF)" :rem 28 
89~ DATA~{YEL}{RVS) {OFF }8K~(8 SPACES} 

I RVS18H~ {OFF} " :rem 58 
900 DATA" {BLU} {RVS} {OFF}gK8(9 SPACES} 

{RVSHH~ ( OFF) " :rem 179 



910 FORW=53248TO53264:POKEW,0:NEXTW

srem 174

920 PRINT"fCLR}(2 DOWN}";SPC{15);"(RED]

{RVS}£A8+++++gS3" :rem 75

930 POKE53271,2:POKE53277,2 : rem 250

940 POKE53275,253 :rem 152

950 FORW=1TO10 :rem 78

960 PRINTSPC{15);"[RED} ( RVS) -§0.3 (OFF}

(3 SPACES}[RVS}£W3(RED](RVSMoFF]"

:rem 242

970 NEXTW :rem 54

980 PRINT"(RED}(RVS]f4 SPACES](PUR][OFF]T

IME: 5(RED] (RVS) (2 SPACES } gA3ER§+_
EX3{OFF]{3 SPACES){RVS}EZ^+^R3
is§[l6 SPACES]" ' :rem 32

990 PRINT"!UP}";:FORW=1TO10:PRINTSPC{12);
"{RED}(RVS} EQ3[OFF)[9 SPACES][RVS)

EWE fOFF]":NEXTW :rem 155

1000 POKE53248,160:POKE53249,74 :rem 192

1010 PRINT"{HOME}" :rem 166

1020 TIS="000005" :rem 42

1030 PRINT"{HOME]{13 DOWNj{9 RIGHT}{PURJ"
; :rem 97

1040 A1=INT(10-VAL(TI$)):PRINTA1 :rem 108

1050 IFA1O0THEN1030 : rem 100

1060 LDP=53248 :rem 234

1070 FORSYP=74TO140 : POKE53249,SYP GOSUB14

0:NEXTSYP :rem 231

1080 PRINT".{HOME}{23 DOWN)"; :rem 111

1090 FORW=0TO7:READC$(W):NEXTW :rem 132

1100 FORW=0TO7:READBC$(W):NEXTW irem 190

1110 TL=12:C$=C$(7)jBC$=BC$(7) :rem 33

1120 GOSUB1440:TI$="000000" jrem 169

1130 C$=C$(ABS(LEN(C?)-11)) :rem 110

1140 E=PEEK{53279)AND2T0:IFE=1THEN1290
:rem 210

1150 IFTI>800THENC$=C${(LEN(C$)-12)):BC$=

BC$((LEN{C$)-11)):GOTO1460 :rem 155

1160 IFINT(RND(TI)*100)<20THENC$=BC$

:rem 58

1170 IFINT(RND(TI)*100)=4THENGOSUB1440

:rera 10

1180 TL=ABS(TL+((INT{RND(TI)*3)-l)))

:rem 4

1190 TL=TL-(1*((TL<(40-LEN{C$)))+1))

:rem 116

1200 TL=TL*({TL<0)+1) :rem 116

1210 PRINT:PR*N"TSPC(TL);C$r : rem 204

1220 IFAS=1THL:;1470 :rem 81

1230 P=PEEK{203)sIFP=45THEN1280 :rem 23

1240 IFP=50THEN1270 :rem 65

1250 P=PEEK(56320)AND12:IFP=8THEN1280

:rem 137

1260 1FPO4THEN1290 :rem 81

1270 GOSUB140:POKELD,PEEK(LD)4-2:POKELD,PE
EK(LD}+3:GOTO1130 :rem 40

1280 GOSUB140:POKELD,PEEK(LD)-2:POKELD,PE

EK(LD)-3:GOTO1130 :rem 45

1290 E=PEEK(53279)AND2t0:IFE=0THENl150

:rem 210

1300 PRINT"[UP](YEL]":PRINTSPC(TL);"(RVS]

YOU CRASHED1" :rettl 11

1310 R=R+INT(Tl/400)jIFR>10THENR=10

:rem 70

1320 FORW=0TO150STEP2:GOStIB140:POKE2040,W

:POKE2040,192:GOSUB140 :rem 95

1325 POKE2041,W:NEXT :rem 189

1330 POKE53280,0:POKE53281,0 :rem 28

1340 PRINTSPC(6)"{RVS]YOUR RATING: ";R${R

) :rem 186

1350 FORW=1TO10:GETZS:NEXTW :rem 225

1360 GETZ?:IFZ?=":"ORZ5=";"ORZ$=""THEN136

0 :rem 158

1370 POKE53251.0 :rem 86

1380 POKE2040,192sFORW=PEEK{53249JTO120ST

EP-l:POKIi53249,W:GOSUB140: NEXTW

:retn 157

1390 POKE53248,ABS(PEEK(53248)-10):POKE53

275,0 :rem 42

1400 POKE53277,1:POKE53271,1:FORW=PEEK(53

249)TO0STEP-1:POKE53249,W:GOSUB140

:rem 2

1405 HEXT :rem 9

1410 RUN ;rem 187

1420 POKE53287,PEEK(53287)-t-l :rem 6

1430 TI$="000000":R=R+2:IFR>10THENR=10

:rem 123

1440 IFAS=1THEN1210 :rem 77

1450 AS=l:POKE532 50,ABS(PEEK{53248)-20);P

OKE53251,255:RETURN rrem 221

1460 GOSUB1420sGOTO1210 :rem 73

1470 POKE53251,PEEK(53251)-5 :rem 255

1480 POKE53251,PEEK(53251)-5 :rem 0

1490 POKE53251,PEEK(53251)-5 :rem 1

1500 POKE53251,PEEK(53251)-5 :rem 249

1510 POKE53250,PEEK(53250)-{5-INT(RND(TI)

*10) ) :rem 15

1520 IFPEEK(53251)<20THENPOKE53251,0:AS=0

:rem 96

1530 GOTO1230 :rem 200

1540 PRINT"[CLR)(DOWN] YOU ARE THE PILOT

[SPACEJOF A NEW SPACESHIP." trem 11
1550 PRINT"(DOWN)YOU MUST TEST THE CRAFT

(SPACE)TO ITS LIMITS." ;rem 23

1560 PRINT"(DOWN)YOU CAN FLY USING THE :
(SPACE)AND ; KEYS," rrem 127

1570 PRINT"(DOWN]OR USE A JOYSTICK (PORT

(SPACEJ2)." ;rem 228
1580 PRINT"iDOWN] THE SHIP WILL CHANGE CO

LOR TO WARN OF" :rem 146

1590 PRINT"{DOWN]CHANGES IN THE CANYON SI

ZE." :rem 83

1610 PRINT"[DOWN} AT THE END OF YOUR FLIG

HT YOU WILL BE" :rem 85

1620 PRINT"(DOWN]RANKED. YOU MUST NOT HIT

THE SIDES OF" :rem 152

1630 PRINT"(DOWN)THE CANYON, BUT ASTEROID

S WILL FLY BY." rrem 6

1640 PRINT"(DOWN] (WHTlGOOD LUCKl£53 (H

IT A KEY TO RESTART)" :rem 235

1650 WAIT198,1:GETZS:PRINT"(CLR]";:RUN
:rem 160

Program 2:
Canyon Cruiser—VIC Initialization

If using tape rather than disk, line 30 should read:

30PRINT"LO";CHRS(34);"VIC-CANYON.PRG"

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

15 FORI=7168TO7679:POKEI,PEEK(25600+1):NE

XTI :rem 176

20 FORX=0TO19 ;rem 27

21 READC jrem 194

22 FORD=0TO7:READE:POKE7168+C*8+D,E:NEXTD

:rem 29

23 NEXTX :cem 252

30 PRINT"LO";CHRS(34);"VIC-CANYON.PRG"jCH

R$(34);",8" ,rem 135

40 PRINT:PRINT!PRINT!PRINTsPRINT:PRINT"RU

N" irem 13
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910 FORW=5324BT053264:POKEW, 3 : NEXTW 
:rem 174 

9213 PRINT"{CLR}{2 DOWN} " ;SPC{lS);"{REO} 
(RVS) EAB+++++gS! " :rem 75 

933 POKE53271,2:POKE53277,2 :rem 253 
9413 PQKE53275 ,253 : rem 152 
950 FORW".l TOle : rem 78 
9613 PRINTSPC (15);"{RED}{RVS)-gQ~{OFF} 

{3 SPACES } {RVS JEW!! RED} {RVS} - {OFF J " 
:rem 242 

973 NEXTW : rem 54 
9813 PRINT"{RED}{RVS}{4 SPACES}{PUR)loFF}T 

1ME: 5{REO}{RVS} (2 SPACESjEA!ER!+ 
gX!{OFF}f3 SPACES}{RVSjEz!+ER! -
gS!{l6 SPACES}" - :rem 32 

993 PRINT" {UP} " ; : FORW=! TOle: PRINTSPC ( 12) ; 
"{RED} fRvs} EO!{OFF} {9 SPACES} {Rvsl 
gw! {OFF} II :NEXTW : rem 155 

Ieee POKE5324B,160:POKE53249 , 74 : rem 192 
una PRINT"{HOME}" : rem 166 
13213 TI$="000005" :rem 42 
1330 PRINT"{HOME }{lJ DOWN}{ 9 RIGHT} {PUR}" 

; : rem 97 
1040 A1~INT( 10-VAL(TI$» : PRINTA1 : rem 108 
1050 IFA1<>0THEN1030 :rem 100 
1060 LDP=53248 :rem 234 
1373 FORSYP=74T0140:POKE53249,SYP:GOSUB14 

0:NEXTSYP :rem 231 
1080 PRINT".{HOME}{23 DOWN} " ; :rem 111 
1090 FORWz0T07:READC$(W):NEXTW :rem 132 
1100 FORW=0T07:READBC$(W):NEXTW :rem 190 
1110 TLc12:C$aC$(7):BC$~BC$(7) :rem 33 
11 20 GOSUB1440:TI$="000000" :rem 169 
1130 C$=C$(ABS(LEN(C$) - 11 » :rem (lUJ 
1149 E=PEEK(53279)AND2t0:IFE=lTHEN1290 

: rem 210 

1150 IFTI>800THENC$=C$«LEN(C$)-12»:BC$= 
BC$«LEN(C$) - 11»:GOTOI460 :rem 155 

1160 I FINT(RND (TI)*100)<20THENC$=BC$ 
:rem 58 

1170 IFINT(RND(TI)*100)=4THENGOSUB1440 
:rem 10 

1180 TL=ABS(TL+«INT(RND(TI)*3 )-1») 
:rem 4 

1190 TL=TL-(1* «TL«40- LEN ( C$»)+1» 
:rem 116 

12(111::1 TL-TL*({ TL<0)+I) :rem 116 
1210 PRINT:PR~~~SPC(TL);C$; :rem 2a4 
1223 IFAS=l THE:U473 :rem 81 
1230 P=PEEK(203) :IFP=45THEN1280 :rem 23 
1243 IFP=50THENI270 : rem 65 
1250 P=PEEK(56320)AND12:IFP=8THEN1280 

: rem 137 
1260 IFP<>4THEN1293 :rem 81 
1270 GOSU8140 :POKELD ,PEEK(LO )+2 : POKELO,PE 

EK(LO)+3:GOT01130 :rem 40 
1280 GOSUB14B:POKELO ,PEEK(LO) - 2:POKELD,PE 

EK(LD)-3:GOTOl130 :rem 45 
1290 E=PEEK(53279)AND2t0:IFE=0THENI150 

:rem 210 
1300 PRINT" {Up I {YELl" : PRINTSPC (TL) ; " {RVS I 

YOU CRASHED I" : rem 11 
1310 R~R+INT(TI/400):IFR)10THENR=10 

: rem 70 
1320 FORW=0TOI50STEP2:GOSUBI40 : POKE2040 , W 

: POKE2040 , 192:GOSUB140 :rem 95 
1325 POKE2041,W:NEXT :rem 189 
1330 POKE53280,0:POKE53281,0 :rem 28 
1340 PRINTSPC(6)"{RVS}YOUR RATING: ";R$(R 

) :rem 186 

1350 FORW=lT010:GETZ$:NEXTW : rem 225 
1360 GETZ$:IFZ$= ": "ORZ$= ";"ORZ$=""THENI36 

o :rem 158 
1370 POKE53251,0 : rem 86 
1380 POKE2040, 192 : FORW=PEEK( 53249 ),T0120ST 

EP- 1:POKE53249,W:GOSUBI40:NEXTW 
:rem 157 

1390 POKE53248,ABS(PEEK(53248) - 10) : POKE53 
275,0 :rem 42 

1400 POKE53277,l : POKE53271,l:FORW=PEEK{53 
249)T00STEP- l : POKE53249,W:GOSUBI40 

:rem 2 
1405 NEXT : rem 9 
1410 RUN :rem 187 
1420 POKE53287,PEEK( 53 287)+1 :rem 6 
1430 TI$="000000 ": R"'R+2 : IFR) HITHENR=1 0 

: rem 123 
1440 IFAS=1 THEN12HI : rem 77 
1450 AS=1:POKE53250,ABS(PEEK{53248)-20) : P 

OKE5325 1, 255:RETURN :rem 221 
1460 GOSUB1420:GOT01210 :rem 73 
1470 POKE53251 , PEEK(53251)-5 :rem 255 
1480 POKE5325 1,PEEK(53251)-5 :rem 0 
1490 POKE53251,PEEK(53251)-5 : rem 1 
1500 POKE53251,PEEK(53251)-5 :re m 249 
15~0 POKE53250,PEEK(53250) - (5-INT{RND(TI) 

*10)) :rem 15 
1520 IFPEEK ( 53251) < 20THENPOKE53251 , 0: AS:z0 

:rem 96 
1530 GOT01230 :rem 200 
1543 PRINT"{CLR){DOWN) YOU ARE THE PILOT 

{SPACE}OF A NEW SPACESHIP." : rem 11 
1 55111 PRINT"{DOWN)YOU MUST TEST THE CRAFT 

{SPACE}TO ITS LIMITS." : rem 23 
1560 PRINT" {DOWN) YOU CAN FLY USING THE : 

{SPACE)AND ; KEYS ," : rem 127 
1570 PRINT"{DOWN]OR USE A JOYSTICK {PORT 

{SPACE]2)." :rem 228 
1580 PRI NT"{DOWN) THE SHIP WILL CHANGE CO 

LOR TO WARN OF " : rem 146 
1590 PRINT"{ OOWN) CHANGES IN THE CANYON SI 

ZE . " : rem 83 
1610 PRINT"[DOWN) AT THE END OF YOUR FLIG 

HT YOU WILL BE" : rem 85 
1620 PRINT"(OOWN)AANKEO. YOU "lUST NOT HIT 

THE SIDES OF" : rem 152 
1633 PRINT"{DOWN)TIIE CANYON , BUT ASTEROID 

S WILL FLY BY." : rem 6 
1640 PRINT"{OOWN} {WHT)GOOD LUCKlg5~ (H 

IT A KEY TO RESTART )" :rem 235 
1650 WAIT198, 1 : GETZ$ : PRINT " {CLR} " ; : RUN 

:rem 160 

Program 2: 
Canyon Cruiser- VIC Initializa tion 
If /lsillg tape rather IJU/II (/isk, lille 30 should read: 

30 PRINT"LQ";CHRS(34);"VIC.CANYON.PRG" 

10 POKE52,28:POKE56,28 : CLR :rem 18 
15 FORI=7168T07679:POKEI,PEEK(25600+I):NE 

XTI :rem 176 
20 FORX~0T019 :rem 27 
21 READC : rem 194 
22 FORD=0T07:READE:POKE7168+C*8+D , E:NEXTD 

:rem 29 
23 NEXTX : rem 252 
30 PRINT"LO" 1 CHR$ ( 34) ; "VIC- CANYON . PRG" ~ CH 

R$(34);",8" :rem 135 
40 PRINT:PRINT:PRINT : PRINT:PRINT:PRINT"RU 

N" :rem 13 
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50 PRINT"{9 UP}"; srem 138

60 END irem 61

63000 DATA033,231,231,231,000,000,231,231

,231 srem 173

63001 DATA034,231,231,231,231,231,231,231

,231 :rem 187

63002 DATA035,000,003,007,055,127,127,127

,063 irem 200

63003 DATA036,000,192,248,248,252,124,238

,254 :rem 223

63004 DATA037,123,127,063,061,063,015,003

,000 :rem 195

63005 DATA038,254,238,124,252,248,248,192

,000 srem 227

63006 DATA042.214,124,254,186,186,146,016

,016 srem 223

63007 DATA043,000,000,000,000,000,000,000

,000 srera 145

63008 DATA044,255,255,255,255,255,255,255

,255 :rem 243

63009 DATA047,224,224,224,224,224,224, 224

,224 srem 215

63010 DATA048,240,240,240,240,240,240,240

,240 srem 192

63011 DATA049,231,231,231,007,007,231,231

,231 trera 196

63012 DATA050,231,231,231,224,224,231,231

,231 srera 191

63013 DATA051,231,231,231,224,224, 255, 255

,255 :rem 211

63014 DATA052,231,231,231,007,007,255,255

,255 :rem 211

63015 DATA053,255,255,255,000,000,231,231

,231 :rem 199

63016 DATA054,255,255,255,255,255,000,000

,000 srera 207

63017 DATA05 5,255,255,255,224,224,231, 231

,231 srem 219

63018 DATA056,255,255,255,007,007, 231,231

,231 srem 219

63019 DATA057,007,007,007,007,007,007,007

,007 srera 209

Program 3:
Canyon Cruiser—VIC Main Program

This program should be SAVEdns VIC-CANYON.PRG

(see line 30 of Program 2).

90 POKE36869,240 srem 106

100 PRINT"{WHTj" :rem 103

110 GOTO150 jrem 97

120 WX=INT(255-W)sIFWX<160THENWX=160

srem 216

150 PRINT"tCLR}" srem 250

160 FORW=0TO10:READR?(W)sNEXTW :rem 138

170 DATA"STARTER" srem 27

180 DATA"BEGINNER" :rem 65

190 DATA"LEARNER" :rem 1

200 DATA"FLYER" srem 114

210 DATA"LEADER" :rem 158

220 DATA"ACE" srem 187

230 DATA"LIEUTENANT" srem 236

240 DATA"GENERAL" :rem 242

250 DATA"COMMODORE" srem 154

260 DATA"PLEET COMMANDER" srem 252

270 DATA"HAN SOLO ?????????" srem 66

350 POKE36879,8 srem 60

370 PRINT"[HOME]{4 DOWN)[6 SPACES}VIC-CAN

YON" srem 153

380 PRINT srem 40

400 FORW=lTO50sP=INT(RND(Tl)*506)+7680:IF
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PEEK(P)=32THENPOKEP,46:POKEP+30720,1

srem 148

410 NEXTW :rem 43

540 PRINT"{BLU)[HOME)[18 DOWN}[RVS}";SPC(

5);"GET READY..." srem 229

580 TI?="000005" irem 4

590 PRINT"(HOME}[11 DOWN}(RED]E8 SPACES]
ErVS)TIME 5(2 LEFT}"; :rem 68

600 A1=INT(10-VAL(TIS))sPRINTAl;"[3 LEFT}
11; srem 206

610 IFAK>0THEN600 srem 7

740 GOTO920SREM ** RUN THE GAME **irem 37

750 DATA"fWHT),/[4 SPACESj9,[3 SPACES}"
srem 191

760 DATA"lCYN),/l4 SPACES)9,{3 SPACES!"
srem 90

770 DATA"[PUR},/(5 SPACES}9,{3 SPACES)"
srem 88

780 DATA"(GRN},/!6 SPACES)9,[3 SPACES}"
:rem 219

790 DATA"EBLU),/[7 SPACES)9,(3 SPACES!"
:rem 221

800 DATA"(YEL},/(8 SPACES}9,{3 SPACES)"
srem 84

810 DATA"{RED},/[9 SPACES}9,(3 SPACES}"
srem 211

820 DATA"{WHT},/[10 SPACES}9,[3 SPACES)"
srem 189

830 DATA"[WHT),/[4 SPACES)9,(3 SPACES)"
srem 190

840 DATA"{CYNj,/(4 SPACES}9,t3 SPACES}"
:rem 89

850 DATA"!PUR],/[5 SPACES}9,(3 SPACES}"
:rem 87

860 DATA"[GRN},/{6 SPACES}9,i3 SPACES!"
:rem 218

870 DATA"[BLU},/[7 SPACES!9,(3 SPACES!"
srem 220

880 DATA"[YEL!,/t8 SPACES)9,{3 SPACES}"
srem 92

890 DATA"!rED),/{9 SPACES}9,[3 SPACES}"
jrem 219

900 DATA"[WHT),/[10 SPACES!9,t3 SPACES}"
:rem 188

920 PRINT"(CLRj":PRINT"!UPj":sPOKE36869,2

55 :rem 23

925 PRINTSPC(9);"[RED}71I 18" irem 10

950 FORW=1TO10 trem 78

960 PRINTSPC(9);"(RED]";CHR$(34);"2 1";CH

R$(34) :rem 1

970 NEXTW srem 54

980 PRINT"{RED},,,,,,,7514 3158,,,,,,";
s rem 135

990 FORW=1TO10:PRINTSPC(6);"tRED),2

{7 SPACESjl,"sNEXTW srem 172

1000 POKE7713,42:POKE38433,4 srem 34

1020 TI$="000005" srem 42

1070 FOR SYP=55TO297STEP22sPOKE38400+SYP-

22,0:POKE7680+SYP-22,32 srem 58

1075 POKE38400+SYP,4:POKE7680+SYP,42;NEXT

SYP:SP=297sAB=32:CB=0 srem 53

1080 PRINT"£hOME){20 DOWN}"; srem 60

1090 FORW=0TO7sREADC$(W)sNEXTW

1100 FORW=0TO7sREADBC5(W)sNEXTW

1110 TL=6sC5=C$(7)sBC$=BC$(7)

1120 GOSUB1440:TIS="000000"
1130 C?=C5(ABS(LEN(CS)-11)

1150 IFTI>800THENC$=C$((LEN(C$)-12))sBC$=

BCS((LEN(CS)-ll))SGOTO1460

rem 132

rem 190

rem 244

rem 169

rem 110

rem 155

1160 IFINT(RND(TI)*100)<20THENC$=BC$

irem 58

51!l PRINT"{9 up) "t ;rem 138 
60 END : rem 61 
631!l 00 DATA033 , 231 , 231,231,1!l00 , 000 . 231. 231 

• 231 :rem 173 
63001 DATAI!l34,231.231.231.231.231 . 231.2 31 

,231 :rem 187 
63002 DATA035 . 000 . 003.007.055.127 . 12 7 .1 27 

,1!l63 Irem 200 
631!l1!l3 DATA036.000,192 , 248,248,252 . 124 , 238 

. 254 I rem 223 
63004 DATA037 , 123.127,06 3 .1!l61,063.01 5 , 003 

.000 :rem 195 
631!l05 DATA038,254.238 . 124 . 252,248 . 248,192 

.001!l :rem 227 
631!l06 DATA042,214 .1 24,254 . 186 . 186 . 146 , 016 

.016 : rem 223 
63007 DATA043.000.001!l , 000 . 01!l1!l , 001!l . 000 , 000 

. 000 :rem 145 
63008 DATA044 , 255 , 255 . 255.255 .2 55 , 255.255 

. 255 :rem 243 
63009 DATA047.224,224.2 24 , 224. 224.2 24.2 24 

. 22 4 :rem 215 
63010 DATA048 , 240,240.240 , 240 . 24~. 2 40. 240 

. 240 :rem 192 
63011 DATA049 , 231.231, 231 .007 , 007 . 231,231 

. 231 :rem 196 
63012 DATA050 .231 . 231.231 . 224.224 . 231.231 

. 231 :rem 191 
63013 DATA051 . 231 . 231 .2 31 . 224,224 . 255 . 255 

. 255 : rem 211 
63014 DATA052 . 231,231.231 . 007,007.255.255 

, 255 :rem 211 
63015 DATA053.2 55 , 255 .2 55 .000.000.231. 231 

. 231 :rem 199 
63016 DATA054.255 . 255 . 255 , 255 . 255 . 000 . 000 

• 000 : rem 207 
63017 DATA055.255 . 255 . 255,224.224 , 231 . 231 

• 231 :rem 219 
63018 DATA056,255 . 25 5 .255.007 . 007,231 . 231 

• 231 : rem 219 
63019 DATA057,007 . 007 , 007,007 . 007 ,00 7 . 007 

• 007 : rem 209 

Program 3: 
Canyon Cruiser- VIC M ain Program 
This lJrogmlll shollid be SAVEd as VIC-CANYON.P/~G 
(see line 30 of Program 2). 
90 POKE36869 . 240 : rem 106 
100 PRINT"{WHT)" :rem H'3 
110 GOT0150 :rem 97 
120 WX-INT(255 - W):IFWX<160THENWX=160 

:rem 21. 
15. PRINT"{ CLR )" : rem 25. , .. FORW=0T010 : READR$(W):NEXTW :rem 13B ". DATA" STARTER" :rem 27 
18. DATA " BEGINNER" : r em 65 
19. DATA " LEARNER" : rem 1 
200 DATA " FLYER " : rem 114 
21. DATA " LEADER" :rem 15B 
22. DATA "ACE " :rem 187 
23. DATA"LIEUTENANT" : rem 23. 
24. DATA "GENERAL" : rem 242 
250 OATA"COMMODORE " : rem 154 
2 •• DATA"FLEET COMMANDER" : rem 252 
27. DATA"HAN SOLO 111111711" : rem 66 
35. POKE36879 . 8 :rem 60 
37. PR I NT " {HOME} {4 OOWN} {6 SPACES}VIC-CAN 

YON " : rem 153 
3BO PRINT : rem 40 
40. FORW= IT050 : P=INT(RND(TI )· 506 )+7680 : IF 
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PEEK(P)=32THENPOKEP , 46:POKEP+30720 . 1 
:rem 148 

41. NEXTW : rem 43 
54 • PRINT " {BLU} (HOME) 118 DOWN) ( RVS)" ; SPC ( 

5), "GET READY .. . " : rem 229 
58. TI$a "000005" Irem 4 
59. PRINT"{HOME){l1 oowN J IRED} {8 SPACES} 

( RVS}TIME 5 {2 LEFT}"t : rem 68 
60. Al "" INT (10- VAL(TI$ »:P RINTA1, " {3 LEFT) 

" , : rem 206 .,. IFA1<>0THEN600 : rem 7 
74. GOT0920 : REM .. RUN THE GAME ··:rem 37 
75. DATA"{WHT1 . /{4 SPACES}9 . {3 SPACES )" 

:rem 191 
7 •• DATA" ICYN} . 1 £4 SPACES}9 . {3 SPACES} " 

: rem 90 
77. DATA"lpUR J. / 15 SPACES)9 . {3 SPACES} " 

: rem 88 
78. DATA " IGRN }, /16 SPACES}9 . {3 SPACES} " 

: rem 219 
79. DATA"{BLul . /i7 SPACES }9, {3 SPACES } " 

: rem 22 1 
B •• DATA"{YEL l. !iB SPACES )9 , {3 SPACES I" 

: r em 84 
B1. DATA"[RED l. / {9 SPACES}9 , (3 SPACES I" 

:rem 211 
B2. OATA"{WHT l, / {10 SPACES)9 . {3 SPACES)-

:rem 189 
83. DATA"{WHT} . / {4 SPACES}9 . {3 SPACES}" 

: rem 190 
840 OATA"{CYN} . /{ 4 SPACES}9,{3 SPACES} " 

: rem 89 
B5. DATA"{PUR} . !i5 SPACES }9 . (3 SPACES )" 

: rem 87 
8 •• DATA"{ GRNl . /{6 SPACES}9 . ( 3 SPACES) " 

: rem 218 
87 • OATA~[BLU} . / {7 SPACES)9 . (3 SPACES)" 

: rem 220 
B8 • OATA"!YEL}.!{8 SPACES)9 . (3 SPACES ) " 

:rem 92 
89 • OATA"{REO} . / {9 SPACES }9 .1 3 SPACESJ" 

:rem 219 
900 DATA"{WHT} . / {10 SPACES}9 . {3 SPACES)" 

:rem 188 
920 PRI NT " (CLR)":PRINT "{ UP }";:POKE 36B69 . 2 

55 :rem 23 
925 PRINTSPC(9 );" {REO)71 118 " Irem 10 
950 FORW=ITOI 0 :rem 78 
960 PRINTSPC(9), "{REO) ",CHR$ (34)t"2 1",CH 

R$( 34) :rem 1 
970 NEXTW : rem 54 
981!l PRINT .. {REOJ • • ••• •• 7514 3158 • ••• • • "; 

:rem 135 
990 FORW~l T0 10: PRINTSPC (6) t .. {RED} • 2 

(7 SPACES)l . " : NEXTW : rem 172 
1000 POKE77 13.42:POKE38433 . 4 :rem 34 
1020 1'1$3 "000005" : rem 42 
1070 FOR SYP=55T0297STEP22 : POKE38400+SYP-

22 . 0:POKE7680+SYP- 22,32 :rem 58 
1075 POKE38400+SYP . 4 : POKE76B0+SYP , 42:NEXT 

SYP : SP~297 : AB-32:CB~0 :rem 53 
leB0 PRINT " !HOME}{20 DOWN)"; : rem 60 
1090 FORWs0T07 : REAOC$(W) : NEXTW : rem 132 
1100 FORW=0T07:REAOBC$(W) : NEXTW : rem 190 
1110 TL=6 : C$=C$(7) : BC$- BC$(7) :rem 244 
1120 GOSUB1440 : TI$""000000 " : rem 169 
1130 C$=C$(ABS(LEN(C$) - l1» :rem 110 
1150IFTI>800THENC$-C$«LEN(C$) - 12» : BC$= 

BC$ « LEN(C$ )-11»:GOT0 1460 :rem 155 
1160 IFINT ( RND (TI ) · 100) < 20THENC$-BC$ 

:rem 58 



1170

1180

1190

1200

1205

1210

1220

1230

1235

1240

1260

1270

1271

1272

1280

1281

1282

1285

1286

1287

1300

1330

1340

1345

1350

1360

1410

1430

1440

1450

1460

1470

1475

1480

1530

IFINT(RND(Tl)*100)=4THENGOSU31440

:rem 10

TL=ABS(TL+((1NT(RND(TI)*3)-1)))

srem 4

TL=TL-(1*((TL <(2 2-LEN(C$)))+1))

:rem 116

TL=TL*((TL<0)+1) :rem 116

POKESP+7680,AB:POKESP+38400,CB

srem 48

PRINT:PRINTSPC(TL);C$; s rem 204

IFAS=1THEN1470 :rem 81

P=PEEK{203) ;IF P=64 THEN 1285:rem 29

IF P=45 THEN 1280 :rem 74

IF P=22 THEN 1270 :rem 64

GOTO 1285 :rem 210

SP=SP+1:IF PEEK(7680+SP)<>32 THEN 13

00 :rem 93

AB=PEEK(7680+SP):CB=PEEK(38400+SP)

:rem 227

POKESP+38400,4:POKESP+7680,42:GOTO 1

130 :rem 254

SP=SP-1:IF PEEK(7680+SP)<>32 THEN 13

00 :rem 96

AB=PEEK(7680+SP):CB=PEEK(38400+SP)

:rem 228

POKESP+38400,4:POKESP+7680,42:GOTO 1

130 :rem 255

IF PEEK(7680+SP)<>32AND PEEK(7680+SP

)<>42THEN 1300 srem 22

AB=PEEK{7680+SP):CB=PEEK{38400+SP)

:rera 233

POKESP+38400,4sPOKESP+7680,42:GOTO 1

130 : rem 4

POKE36869,240:PRINT"{CLR}":PRINTSPCf

5);"{RVS}YOU CRASHEDi" :rem 63

POKE36879,8 :rem 107

PRINTSPC{5);"(RVSJYOUR RATING:"

irem 160

PRINTSPC(11-LEN{R?(R))/2);"(RVS}";R$

($,) :rem 175

FORW=1TO10:GETZS:NEXTW :rem 225

GETZ?:IFZ?=":"ORZ5=";"ORZ5=""THEN136

0 :rem 158

RUN :rem 187

TI$="000000";R=R+1:IFR>10THENR=10

:rem 122

IFAS=1THEN1205 :rem 81

AS=1:RETURN :rem 230

GOSUB1430:GOTO1205 :rem 78

AS=0 :rem 205

FORQ=1TOLEN(C$)/2:PRINT"[LEFT}";:NEX
TQ

PRINT"{2 UP!#SEDOWNit2 LEFT)%&"
rem 157

GOTO1230 :rem 200

rem 191
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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: Tetracrystals—VIC Version

10 POKE52,25:POKE56,25:CLRsGOSUB5000:CLR

srem 166

13 S7$="[RVS}{3 SPACES}{OFF}{2 SPACES}":C

7$="BWRCPGBY" :rem 240

20 Gl$=" — Y VALUE —[2 SPACES}":G2$="AB

CJ$="XYPC" srem 101

60 TG=1:GOSUB1100 :rem 235

100 GOSUB8200:GOSUB6000:GOSUB8200:rem 223

160 PRINT"{CLR}SPEED":INPUTHF :rem 196

180 PRINT"(DOWN}CHR?(DOWN}" srem 168

190 GOSUB8000 :rem 226

195 IF(G$<"1")OR(G$>"4")THEN190 jrem 119

197 G=VAL{G$)*4-lsPOKE7167,G srem 49

255 PRINT"fCLR} {3 SPACES)^ X VALUE
^" sPRINT" E 2 SPACES} ";G2$ s SYS6401

srem 188

260 H=0:FORG=1TO16;PRINTMID$(G1$,G,1);MID

$(G2S,G,1);HID5(G3S,H+1,16)sH=ABS(H-l

):NEXTG

280 FORG=0TO3

282 PRINT"I HOME}"MID$(CJ?,G+1, 1)
285 GOSUB8000

290 IFGS="[F1}"THEN280

295 IFG$="{F7}"THEN510
300 H=ASC(G$)-49:ONG+1GOTO325,345

rem 125

:rem 11

rem 172

rem 231

rem 100

rem 104

365,385

:rem 240

301 GOTO285 trem 108

305 NEXTG :rem 30

325 H=H-16:IF((H<0}OR(H>15))THEN285

:rem 198

330 PRINT"{HOME}(DOWNJ{2 RIGHT}";G2?;:POK

E7704+H,81:XV=7726+H:GOTO305 :rem 148

345 H=H-16sIF((H<0)OR(H>15))THEN285

:rem 200

350 FORJ=1TO16!POKE7703+J*22,J:NEXTJ:POKE

7725+H*22,81:YV=H:GOTO305 :rem 4

365 IF{(H<0)OR(H>1))THEN285 :rem 250
370 PV=H+49;SB=2TH:GOTO305 :rem 76

385 IF{(H<0)OR(H>7))THEN285 irem 2

390 POKEXV+YV*22+30720,H:POKEXV+YV*16+302
08,H:POKEXV+YV*22,PV:POKEXV+YV*16-558

,PV -rem 14

395 POKEXV+YV*16-302,((H*16)+SB):GOTO280

srem 31

510 POKE36879,SS:TG=l:CP=0:GOTO750;rem 52

600 SYS6406:SYS6431 srem 108

650 SYS6577 :rem 115

655 FORG=1TOHFjNEXTG :rem 45

656 GETG$:IFG$<>""THENGOSUB7000 •rem 84

657 IFCPTHENGOSUB7310 :rem 62

660 SYS6475:SYS6542 :rem 123

690 GOSUB1000:TG=1 :rem 35

695 GOSUB1100 :rem 230

700 SYS6401:SYS6424 srem 106

750 SYS6573 :rem 112

755 FORG=1TOHF:NEXTG ;rem 46
756 GETG$:IFG$o""THENGOSUB7000 . rem g5

757 IFCPTHENGOSUB7310 :rem 63

760 SYS6468sSYS6535 srem 128

790 GOSUB1000:TG=0 :rem 35

795 GOSUB1100:GOTO600 :rem 240

1000 J=INT{RND(1)*16):H=INT(RND{1)*3):POK
E36874+H,PEEK{6993+J);POKE36878,(JOR

8):RETURH :rem 70
1100 POKE36866,128*TG+16:POKE36S67,32:POK

E36864,10:POKE648,2*TG+28:Z=TG*2+156

:rem 119
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1170 IFINT{RND{TI)*le0)=4THENGOSUBI440 
: rem HI 

118e TL=ABS(TL+({INT(RND(TI)*3) - 1») 
:rem 4 

11ge TL=TL-(I*«TL«22 - LEN{C$»)+1» 
:rem 116 

12ee TL=TL*«TL<e)+l) : rem 116 
12e5 POKEsp+768e.AB:POKESP+3843e.CB 

: rem 48 
121e PRINT:PRINTSPC{TL);C$; :rem 204 
1220 IFAS =lTHEN147e :rem 81 
123e P=PEEK(2e3):IF P=64 THEN 1285 :rem 29 
12 35 IF P=45 THEN 1280 : rem 74 
1240 IF p=22 THEN 1270 :rem 64 
1260 GOTO 1285 : rem 21e 
1270 SP=SP+l : IF PEEK(7680+SP)()32 THEN 13 

00 :rem 93 
1271 AB=PEEK(7680+SP):CB~PEEK(38400+SP) 

:rem 227 
1272 POKESP+38400,4:POKESP+7680.42:GOTO 1 

13e :rem 254 
1280 SP=SP- l:IF PEEK(7680+SP)<>32 THEN 13 

00 : rem 96 
1281 AB=PEEK(7680+SP):CB=PEEK(38400+SP) 

:rem 228 
1282 POKESP+38 400,4:POKESP+7680.42:GOTO 1 

130 :rem 255 
1285 IF PEEK(7680+SP)<>32AND PEEK(7680+SP 

) <>42THEN 1300 : rem 22 
1286 AB=PEEK{7680+SP):CB=PEEK(38400+SP) 

:rem 233 
1287 POKESP+38400,4:POKESP+7680.42:GOTO 1 

130 :rem 4 
1300 POKE36869. 240: PRU~T" {CLR) " : PRINTSPC ( 

5);"(Rvsh'ou CRASHED I" :rem 63 
1330 POKE36879 , 8 :rem 107 
1340 PRINTSPC (5) ; " {RVS} YOUR RATING:" 

:rem 160 
1345 PRINTSPC( 11-LEN( R$ (R» /2);" {RVS }"; R$ 

(R) : rem 175 
1350 FORW=lT010:GETZ$:NEXTW teem 225 
1360 GETZ$ : IFZ$=" : "ORZ$= " ; "ORZ$=" "THEN136 

o :rem 158 
14lC3 RUN : rem 187 
14 30 TI$"""000000" : R=R+l:IFR>10THENR=10 

' :rem 122 
1440 IFAS=lTHENI205 teem 81 
14 5e AS=I: RETURN : rem 230 
1460 GOSUBI430:GOTOI205 teem 78 
1470 AS=0 : rem 205 
1475 FORQ=lTOLEN(C$)/2 : PRINT"{LEFT} " ;:NEX 

TO : eem 191 
148e PRINT " {2 UP!#${OOWN}{2 LEFT}%&" 

1530 GOT0123eJ 

Tetracrystals Of 
Veluria 
(Article olllJage 86,) 

BEFORE TYPING ... 

t eem 157 
:rem 2210 

Before typing in progra ms, please refer to " How 
To Type COMPUTE!'s Gazette Programs," "A 
Beginner's Guide To Typing In Programs," and 
'rrhe Automa tic Proofreader" that appear before 
the Program listings, 

Program 1: Telracryslals-V1C Version 
10 POKE52,25:POKE56,25:CLR:GOSUB5 eJeJ0:CLR 

:rem 166 
13 S7$= " {RVS}D SPACES}{OFF}{2 SPACES}":C 

7$= " BWRCPGl3i'" : eem 240 
20 Gl$=" - - Y VALUE - - {2 SPACES}":G2$="AB 

COEFGHIJKLMNOP" : G3$= " +E+~+E+~+ 
E+~+E+~+E+~+g+~+E+~+E+~+": 
CJ$="XYPC" : rem 101 

60 TG=1 : GOSU81100 :rem 235 
100 GOSUB8200 : GOSUB6000 : GOSUB820e:rem 223 
160 PRINT"(CLR}SPEEO ": INPUTHF : rem 196 
1821 PRINT"(OOWN}CHR?{OOWN}" :rem 168 
19~ GOSUB800e t eem 226 
195 IF(G$<"1")OR(G$> " 4 " )THEN190 :rem 119 
197 G=VAL(G$)*4-1:POKE7167 , G :rem 49 
255 PRINT " {CLR}{3 SPACES}" X VALUE 

~":PRINT" {2 SPACES}" ;G2$: SYS64e1 
:rem 188 

2621 H=e:FORG~lT016:PRINTMID${G1$,G , 1);MIO 
$(G2$,G,1);MID$(G3$,H+1,16):H=ABS(H-l 
):NEXTG :rem 125 

280 FORG=eT03 teem 11 
282 PRINT " {HOME}"MID$(CJ$ , G+1 , 1) :rem 172 
285 GOSUB8e0e :rem 231 
2ge IFG$","{F1 }"THEN28e :rem 10e 
295 IFG$",,"(F7} "THEN5 10 : rem l e4 
3ee H=ASC(G$)-49:0NG+IGOT0325,345 , 365.385 

:rem 240 
3~1 GOT0285 :rem 108 
3e5 NEXTG :rem 30 
325 H=H - 16:IF«H<0)OR(H>15»THEN285 

:rem 198 
330 PRINT"{HOME}(OOWN}{2 RIGHT}";G2$; : POK 

E7704+H,81 : XV=7726+H : GOT0305 : rem 148 
345 H=H-16 : IF«H<e)OR(H>15»THEN285 

:rem 20e 
35e FORJ21T016:POKE77e3+J*22,J:NEXTJ:POKE 

7725+H*22 , 81:YV=H : GOT0305 : rem 4 
365 IF{(H<0)OR(H>1»THEN285 : rem 25e 
37e PV=H+49 : SB=2tH : GOT0305 :rem 76 
385 IF{{H(0)OR(H>7»THEN285 :rem 2 
390 POKEXV+YV*22+30720 , H:POKEXV+YV*16+302 

08,H:POKEXV+YV*22,PV:POKEXV+YV*16- 558 
,PV : rem 14 

395 POKEXV+YV*16-302,({H*16)+SB):GOT028e 
:rem 31 

510 POKE36879,SS : TG=1:CP=e : GOT0750 : eem 52 
6ee SYs64e6 : SYS6431 : rem le8 
65e SYS6577 :rem 115 
655 FORG=lTOHF :NEXTG :rem 45 
656 GETG$: IFG$ () .. .. THENGOSUB7000 : rem 84 
657 IFCPTHENGOSUB7310 : rem 62 
66e SYS6475 : SYS6542 :eem 123 
690 GOSUB10e0:TG=1 :rem 35 
695 GOSUB1100 : rem 230 
700 SYS6401:SYS6424 :rem 106 
750 SYS6573 :rem 112 
755 FORG=lTOHF:NEXTG :rem 46 
756 GETG$:IFG$<) "" THENGOSUB7ee0 : rem 85 
757 IFCPTHENGOSUB7Jlel : rem 63 
760 SYS6468:SYS6535 :rem 128 
7ge GOSUB10ee : TGceJ :rem 35 
795 GOSUB110e:GOT06e0 :rem 24e 
lee0 J=INT{RND(1)*16):H=INT(RNO(1)*3) : POK 

E36874+H,PEEK(6993+J):POKE36878 , (JOR 
8) : RETURN : rem 7e 

l1ee POKE36866,128*TG+16 : POKE36867,32 : POK 
E36864 , 10:POKE648,2*TG+28:Z=TG*2+156 

:rem 119 
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1120 F0RH=217TO228:POKEH,Z:POKEH+12,Z+l:H

EXTH:PRINT"[HOMEj";:RETURN :rem 149

5000 OPEN1,1,0,"CRYSTALS T3/JAN" :rem 85

5020 FORG=0TO39:FORH=1TO16 :rem 82

5030 INPUT#1,Y:X=G*16+H+6400jPOKEX,Y:PRIN

5060

5075

5080

6000

TY;

NEXTH.G

INPUT#1,L:IFL<>99999THENST0P

CL0SE1:RETURN

SS=PEEK{36879):PRINT"{CLR]"SPC{66)S7

$"F1 BDR"!PRIKTS7$"F3 SCN

6010 PRINTS7$"F5 REV":PRINTS7?"F7

(DOWN J " :

6012 FORG=1TO8:PRINTS7$;G;MID?(C7$,G,1);S
7$:NEXTG : rem 216

6020 FORG=0TO7:FORH=0TO7:POKE38583+G*22+H

6030

6050

6052

,G:NEXTH:NEXTG

POKE36879.SS

GOSUB8000:IFG5="[F1)"THENG=(SS+1)AND

7jSS=(SSAND248)ORG srem 202

IFG$="E F3 J"THSNSS={SS+16)AND255

;rem 216

6054 IFG$="i F5}"TUENG=(SS+8)AND15

retn 225

rem 197

:rem 78

rem 142

rem 166

FIN

rem 210

rem 200

rem 219

SS={SSA

ND240)ORG :rem 124

6056 IFG$="[F7!"THENRETURN :rem 227

6060 GOTO6030 :rem 206

7000 IF(G$<"{Fl}")OR{G$>"{F6}")THENRETURN

rem 144

7010 G=ASC(G$)-132:ONGGOTO7100,7 200,7210,

7300,7400,7450,7600 :rem 142

7100 CP=0:RETURN : rem 226

7200 H=25:GOTO7220 :rem 243

7210 H=-25 :rem 227

7220 GOSUB8000:G=ASC(G$)-48:IF(G<0)OR(G>9

)THEN7220 :rem 116

7240 HF=HF+G*H:RETURN :rem 36

7300 CP=1 :rem 203

7310 GOSUB8O00:IFGS="{F7)"THENRETURN

:rem 95

7320 IFG?=''{F1}"THENCP=0: RETURN :rem 21

7330 GOTO7000 :rem 205

7400 PV=INT(RND(1)*8)*16+1:GOTO7500

:rem 222

7450 GOSUB8000:G=ASC{G$)-49:IF(G<0)OR(G>7

}THEN7450 :rem 125

7460 PV=G*16+1 :rem 232

7500 XV=INT(RND{1)*16):YV=INT(RND(1)*16):

QV=XV+YV*16+7424 :rem 118

7510 POKEQV,PV:POKEQV+512,PV:RETURN

srem 52

7600 RUN13 :rem 38

8000 GETG5:IFG$=""THEN8000 :rem 191

8010 RETURN :rem 169
8200 P0KE36866,150:POKE36867,46:POKE36864

,5:POKE36879,27:RETURN :rem 211

Program 2:
Tetracrystals—VIC DATA Maker

2 REM PREPARES!14 SPACES}DATAFILE FOR

El0 SPACES 3TETRACRYSTALS :rem 142
5 DIMCS(40) :rem 90

8 FORG=1TO40:READH:CS(G)=H:NEXTG : rem 38

10 PRlNT"tCLR} CHECKSUM"; :rem 83

13 FORJ=1TO40 :rem 10

15 TL=0 :rem 115

18 FORK=1TO16 :rem 19

20 READLjTL=TL-t-L :rem 248

23 NEXTK :rem 239

25 IFTL<>CS{J)THENPRINT:PRINT"TYPO IN LIN

E";100+J*10:STOP :rem 95
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28 NEXTJ :rem 243

30 READL:IFL<>99999THENPRINT"INSUFFICIENT

DATA":STOP :rem 152

32 PRINT" 0K{2 DOWN}" :rem 242

35 PRINT"GET DATA TAPE READY(3 SPACESjHIT
A KEY TO CONTINUE jrem 199

36 GETG?:IFGS=""THEN36 :rem 1

37 PRINT:PRINT :rem 190

38 CLR :rem 76

40 0PEN1,1,1,"CRYSTALS T3/JAN" :rem 245

43 FORJ=1TO40:READL:NEXTJ :rem 114

45 FORJ=1TO40 :rem 15

50 FORK=1TOL6 :rem 15

53 READL:PRINT#1,L;CHR$(13); :rem 143

55 NEXTK :rem 244

58 NEXTJ :cem 246

60 READL:IFL<>99999THENPRINT"CHECK DATA":

GOTO65 :rem 208

63 PRINT#1,L :rem 194

65 CLOSE1 :rem 18

99 END :rem 73

101 DATA2175,2423,2474,1942,2180 :rem 98

102 DATA2431,2113,1935,2660,2567 :rem 98

103 DATA2317,1710,2352,2061,1928 :rem 93

104 DATA2461,2246,1533,2072,1693 :rem 100

105 DATA1626,1883,1556,1844,2604 :rem 113

106 DATA1715,2310,2659,1771,1908 :rem 109

107 DATA2411,1971,2168,2142,1770 :rem 101

108 DATA2510,1251,3302,0,0 :rem 28

110 DATA169,29,208,3,234,169,31,133,252,1

69,0,133,251,234,160,0 :rem 68

120 DATA145,251,200,208,251,96,234,169,29

,162,31,208,5,234,169,31 :rem 179

130 DATA162,29,133,252,134,254,169,0,133,

251,133,253,234,160,0,177 :rem 216

140 DATA253,10,9,240,133,1,177,253,9,15, 3

7,1,145,251,200,208 :rem 166

150 DATA238,96,234,169,28,162,29,208,5,23

4,169,30,162,31,133,252 irem 143

160 DATA134,254,169,0,133, 251,133,253,234

,172,255,27,162,4,185,65 :rem 182

170 DATA27,149,0,136,202,208,247, 169, 32,1

33,5,234,234,160,0,177 :rem 75

180 DATA253,162,0,9,16,24,232,106,176,3,1

44,250,234,181,0,145 :rem 220

190 DATA251,200,208,235,96,234,169,148,16

2,29,208,5,234,169,150,162 :rem 38

200 DATA31,133,252,134,254,169,0,133,251,

133,253,234,160,0,177,253 irem 208

210 DATA74.74,74,74,145,251,200,208,245,9

6,234,234,169,29,208,2 :rem 94

220 DATA169,31,133,2,133,252,160,0,132,1,

234,177,1,41,4,240 :rem 101
230 DATA5,32,204,25,164,254,200,208,242,9

6,234,132,254,169,0,133 :rem 116

240 DATA253,152,41,240,208,4,169,17,133, 2

53,152,41,15,208,6,169 :rem 75

250 DATA34,5,253,133,253,200,152,41,15, 20

8,6,169,68,5,253,133 :rem 229
260 DATA253,165,254,9,15,168,200,208,6,16

9,136,5,253,133,253,234 :rem 138

270 DATA76,11,26,5,253,133,253,96,234,234

,164,254,169,48,37,253 srem 101

280 DATA208,19,152,56,233,17,168,177,1,41

,12,240,5,169,3,32 :rem 137
290 DATA4,26,164,2 54,234,169, 80, 37, 253, 20

8,19,152,56,233,15,168 :rem 100

300 DATA177,1,41,12,240,5,169,5,32,4,26,1

64,254,234,169,160 :rem 128

310 DATA37,253,208,19,152,24,105,15,168,1

77,1,41,12,240,5,169 :rem 230

1123 FORH-217T0228 : POKEH , Z: POKEH+12 , Z+1 : N 
EXTH : PRINT"{HOMEJ " ;:RETURN :rem 149 

5333 OPEN1,l,3 ,"CRYSTALS T3 / JAN " :rem 85 
5020 FORG=3T039:FORH=lT016 :rem 82 
5030 INPUT'l , Y : X~G· 1 6+H+6400;POKEX , Y:PRIN 

TY; : rem 225 
5060 NEXTH , G :rem 197 
5375 INPUT'l , L : IFL<>99999THENSTOP ;rem 78 
5080 CLOSEl : RETURN : rem 14 2 
6300 SS=PEEK ( 36879 ) : PRINT" (CLR J " SPC (6 6 ) s7 

$ " Fl BOR ": PRINTS7$"F3 SCN :rem 166 
6010 PRINTS7$"F5 REV ": PRINTS7$"F7 F IN 

{DOWN}" :rem 213 
6012 FORG=lT08 : PRINTS7 $ ; G;MID$ (C7$,G , l); S 

7$ : NEXTG : rem 216 
6020 FORG=3T07:FORH=0T07 : POKE38583 +G* 22+H 

,G : NEXTH : NEXTG : rem 200 
6030 POKE36879 , SS : rem 219 
60513 GOSUB8e00 : IFGS-"{F1} "THENG=(SS+1)AND 

7 : SS=(SSAND248)ORG :rem 232 
6052 IFGS= "i F3 1" THENSS"(SS+16 ) AND255 

: rem 216 
6054 IFGS="{F5}"THENG=(SS+81AND1!):SS=(SSA 

ND24e)ORG :rem 124 
6356 IFGS .. .. (F71 "THENRETURN : rem 227 
61360 GOT06030 : rem 236 
713013 IF(GS<"{F1}")OR(GS>"{F6} " )THENRETURN 

:rem 144 
71313 G=ASC(GSl-132 : 0NGGOT07100 , 7200 , 721e , 

731313 , 741313 , 7453,7600 :rem 142 
71130 CP .. 0 : RETURN : rem 226 
72013 H:::z25 : GOT07220 : rem 243 
72113 H=-25 :rem 227 
72213 GOSUB8000 : G=ASC(GS )-48 :I F ( G<0 ) OR{G>9 

)THEN7220 : rem 11 6 
7240 HF=HF+G* H: RETURN : rem 36 
7300 CP=l : rem 2133 
73113 GOSUB80ee :IFGS="{F7 )"THENRETURN 

:rem 95 
7323 IFGS "'-' ( F1 ) "THENCP=0 : RETURN : r em 21 
7330 GOT07000 ;rem 23 5 
74013 PV=INT(RNO(1)*8)*16+1 : GOT075 00 

:rem 222 
74513 GOSUB8000 : G=ASC(GS)-49:IF (G<e)OR(G>7 

)THEN7450 : rem 125 
74613 PV=G* 16+ 1 : rem 232 
751313 XV= I NT(RNO(1)*16):YV-INT{RND (1)* 16 ): 

aV:::zXV+YV*1 6+7424 : rem 118 
75113 POKEQV,PV:POKEQV+512 , PV : RETURN 

:rem 52 
7600 RUN1 3 :rem 38 
8 0013 GETGS : IFGS= .. .. THEN8000 :rem 191 
81313 RETURN :rem 1 69 
821313 POKE36866 , 150 : POKE36867,46 : POKE36864 

, 5:POKE36879 , 27 : RETURN :rem 211 

Program 2: 
Telraeryslals-VIC DATA Maker 
2 REM PREPARES{14 SPACES}DATAFILE FOR 

(Ie SPACES }TETRACRYSTALS :rem 142 
5DIMCS(4e) : rem 93 
8 FORG=lT04e : READH : CS(G)-H : NEXTG :rem 38 
Ie PRINT"(CLR) CHECKSUM"; : rem 83 
13 FORJ-IT04e : rem 10 
15 TL=3 :rem 115 
18 FORK-1T016 :rem 19 
213 READL : TL=TL+L :rem 248 
23 NEXTK : rem 239 
25 IFTL<> CS( J)THENPRINT : PRINT"TYPO I N LIN 

E"; 103+J*13:S1'OP :rem 95 
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28 NEXTJ :rem 243 
313 READL: I FL< > 99999THENPRINT " INSUFFICIENT 

DATA" : STOP :rem 1 5 2 
32 PRINT " OK ( 2 DOWN}" :rem 242 
35 PRINT"GET DATA TAPE READY ! 3 SPACES}HI T 

A KEY TO CONTINUE : rem 199 
36 GETGS : I FG$=" "THEN36 : rem 1 
37 PRINT : PRINT : rem 190 
38 CLR : r em 76 
413 OPENl , l , l , "CRYSTALS T3/JAN " : rem 245 
43 FORJ=lT040:READL:NEXTJ :rem 114 
45 FORJ= 1T04~ :rem 15 
53 FORK= l T016 : rem 15 
53 READL:PRINTtl,L;CIIR$ (13); : rem 143 
55 NEXTK :rem 244 
58 NEXTJ :rem 246 
613 READL : IFL< >99999THENPRINT "CHECK DATA " : 

GOT065 : r em 2138 
63 PRINT'l , L : rem 194 
65 CLOSE1 : rem 18 
99 END : rem 73 
leI DATA2175 , 2423 , 2474 ,1942 , 218e :rem 98 
1132 DATA2 4 31 , 2113 , 1935 ,2660 , 2567 :rem 98 
1133 DATA2317 ,1 713,2352 , 2061 , 1928 : rem 93 
1134 DATA2461 , 2246 , 1533 , 2072 , 1693 :rem 1313 
1135 DATA1626,1883,1556,1844 , 26e4 :rem 113 
106 DATA1715,2313,2659,1771 , 1ge8 : rem 139 
1137 DATA2411 , 1971,2168,2142 , 177e : rem leI 
1e8DATA2510,1251,33e2,e , 0 :rem 28 
110DATA169 , 29 ,208 , 3,234 , 169 , 31,133 , 252 , l 

69 , 3 , 133 , 251 , 234 ,160 , 0 :rem 68 
120DATA145,251 , 2ee,208 , 251 , 96 , 234, 169 , 29 

,16 2,31 , 2138,5,234,169,31 :rem 179 
1313 DATA162 , 29 , 133 , 252 ,1 34 , 254,169 , 3 , 133, 

25 1,13 3 , 253 , 234 ,1 60 , 13 , 177 : rem 216 
140DATA253 ,le, 9 , 240 , 133 ,l, 177 , 253 , 9,15 .3 

7 , 1,145 , 251 , 2013,208 :rem 166 
1 513 DATA238 , 96 , 234 ,1 69 , 28 , 162 , 29,238,5 , 23 

4 , 169 , 313,162,31 , 133 , 252 : r em 143 
1613 DATA1 34 , 25 4 , 169 , 0 , 133 , 251,133 ,2 53 , 234 

,172 , 255,27 , 162 , 4 , 185,65 :rem 182 
1713 DATA27.149 , 3.136 , 232,2e8 , 247,169 , 32,1 

33.5 , 234 , 234 ,1613,13 ,17 7 : rem 75 
1813 DATA253 ,1 62 , 0 , 9 , 16 , 24 , 232,le6,176 , 3 ,l 

44 , 2513 , 234 ,1 8 1,0,145 :rem 220 
19 13 OATA251 ,23e , 2e8 ,2 35 , 96 , 234 , 169 ,148 , 16 

2 ,29,208 , 5 , 234 ,169 ,1 50 , 162 :rem 38 
2013 DATA31 , 133,252 , 134 , 254, 169 ,13,133,2 51 , 

133 , 253 , 234,160,3,177,253 :rem 208 
2113 DATA74,74,74.74,145 ,251,230 , 238 , 24 5 , 9 

6 , 234 , 234 ,169 , 29 , 2138 , 2 : rem 94 
2213 DATA169, 31 , 133,2 , 133 , 252 , 16e,0 , 132 ,I , 

234 ,1 77 , 1 ,4 1 , 4 , 243 : rem leI 
2313 DATA5 , 32,2e4,25,164 , 254 , 2ee ,208 ,24 2 , 9 

6 , 234,132,254,169 , 0 , 133 :rem 116 
2413 DATA253 , 152 , 41 , 2413 , 2138,4 , 169 , 17 , 133 , 2 

53 , 152 , 41 , 15 , 238 ,6,169 : rem 75 
250DATA3 4 , 5 , 253 , 133,253 , 2e3 , 1 52 , 41,15 , 2e 

8 , 6 , 169 , 68,5 , 253 ,1 33 : re m 2 29 
260 DATA2 53,165 , 254 , 9 , 15 , 168,20e , 2e8 , 6 , 16 

9,136,5 , 253 , 133,253 , 234 : rem 1 38 
2713 DATA76 , 11 , 26 , 5 , 253 ,133 , 253 ,96,234,2 34 

,1 64 , 254 , 169 , 48 , 37 , 253 :rem 131 
280DATA2e8,19 ,1 52 , 56 , 233,17.168 , 177 , l , 41 

, 12,2413 , 5 , 169,3 , 32 :rem 137 
2913 DATA4.26 , 164 , 254 , 234 , 169,80,37,253 , 20 

8 , 19 , 152 , 56 , 233 ,1 5 , 168 :rem lee 
3013 DATA1 77 , l . 41.12.240 , 5,169 , 5,32 , 4 , 26 , l 

64 , 254,234,169 , 160 :rem 128 
3113 DATA37 , 253 , 208 ,1 9 , 152 , 24 , 1135 ,1 5 , 168,1 

77 ,1, 41 , 12 , 240 , 5 ,169 :rem 2313 



320 DATA10,32,4,26,164,254,234,Io9,192,37

,253,208,19,152,24,105 srem 76

330 DATA17,168,177,1,41,12,240,5,169,12,3
2,4,26,164,254,234 :rem 129

340 DATA169,1,37,2 53,208,50,165,254,56,23
3,16,168,177,1,41,15 srem 244

350 DATA234,234,234,234,208,34,165, 254,56
,233,16,170,41,240,240,11 jrem 215

360 DATA138,56,233,16,168,177,1,41,12,208

,13,164,254,177,1,56 :rem 243

370 DATA233,3,134,251,164,251,145,1,169,2
,37,253,208,41,164,254 :rem 76

380 DATA136,177,1,41,15,234,234,234,234,2
34,234,234,208,25,164,254 :rem 228

390 DATA136,152,41,15,240,7,136,177,1,41,

12,208,10,164,254,177 :rem 22

400 DATA1,56,233,3,136,145,1,169,4,37,253
,208,44,164,254,200 :rem 176

410 DATA177,1,41,15,234,234,234,234,234,2
34,234,208,28,169,1,133 :rem 121

420 DATA251,164,2 54,200,200,152,41,15,240
,6,177,1,41,12,208,9 :rem 208

430 DATA164,254,177,1,56,233,3,145,251,16

9,8,37,253,208,44,165 :rem 45

440 DATA254,24,105,16,168,177,1,41,15,234

,234,234,234,208,28,169 s rem 134

450 DATA16,133,251,165,254,24,105,32,176,

7,168,177,1,41,12,208 :rem 27

460 DATA10,164,254,177,1,56,233,3,145,251
,234,164,254,96,234,234 :rem 135

470 DATA87,81,90,0,219,102,160,42,65,90,8

3,88,43,37,36,28 :rem 57

480 DATA163,175,175,187,195,201,207,209, 2

15,215,219,221,225,228,232,235

:rem 235

490 DATA0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

:rem 75

500 DATA0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

:rem 67

50000 DATA99999 :rem 44

Program 3: Tetracrystals—64 version

10 GOTO9000:REM MACHINE LANGUAGE LOADER

:rem 113

13 S7$="(RVS}t7 SPACES}(OFF)(4 SPACES}":C

7$="BLKWHTREDCYNPURGBLUYEL":PS=5 3280

:RV=49760 srem 17

20 Gl$= " z-i Y VALUE --{2 SPACES] " :G2$="AB

CDEFGHIJKLMNOP" !"T

:rem 181

30 CJ$="XVALUEYVALUEPLANT#COLOR" :rem 97

60 GOSUE1100;REM NORMAL COLORS :rem 97

100 GOSUB6000:REM SET UP SCREEN/BORDER

:rem 51

110 GOSUB1100 :rem 212

160 PRINT"{CLRjSPEED? (THE LOWER THE NUMB

ER THE FASTER)":INPUTHF irem 14

180 PRINT"{DOWNjWHICH CHARACTER SET?

{SHIFT-SPACE}(1-4){DOWNl" :rem 58
190 GETG$:IFG$=""THEN190 :rem 99

195 IF(G$<"1")OR{GS>"4")THEN190 srem 119

197 G=VAL(G$)*4-lsPOKE49664,G :rem 105

255 PRINT"[CLR}"SPC(130}"(3 SPACES}** X

VALUE ^_*_"sPRINTSPC(52) ;G2$:SYS4967

0 " :rem 100

260 H=0:FORG=1TO16:PRINTSPC(9)MID$(G1$,G,

1)" "MID$(G2$,G,1)j :rem 90

270 PRINTMID$(G3$,H+i;i6)jH=ABS(H-1):NEXT

G :rem 194

280 FORG=0TO3 :rem 11

282 PRINT"[HOME]"MID$(CJ$,G*6+l,6);PRINT"
*-Fl TO CANCEL-*-F7 TO BEGIN GAME-*"

:rem 173

285 GETG$sIFG$=""THEN285 :rem 109

290 IFGS="[F1}"THEN280 :rem 100

295 IFGS="[F7}"THEN510 srem 104
300 H=ASC(G$)-49!ONG+1GOT0325,345 365,385

:rem 240

301 GOTO285 :rem 108

305 NEXTG :rem 30

325 H=H-16:IF((H<0)OR(H>15))THEN285

:rem 198

330 PRINT"[HOME}(5 DOWN]"SPC(12);G2?;:POK

E1236+H,81sXV=1276+H:GOTO305 :rem 44

345 H=H-16:IF{(H<0)OR(H>15))THEN285

:rem 200

350 FORJ=lTO16:POKE123 5+J*40,J:NEXTJsPOKE

1275+H*40,81:YV=H:GOTO305 :rem 248

365 IF((H<0)OR(H>1))THEN285 :rem 250

370 PV=H+49:SB=2fH:GOTO305 :rem 76

385 IF((H<0)OR(H>7)JTHEN285 irem 2

390 POKEXV+YV*40+542 72,HsPOKEXV+YV*40,PV

:rem 213

395 POKEXV+YV*16+48132,((H*16)+SB):GOTO28

0 :rem 138

510 POKEPS,RB:POKEPS+l,SCsCP=0 :rem 140

520 PRINT"{CLR}[DOWN]"SPC(7);"T E T R A C
R Y S T A L S":GOTO700 :rem 248

600 SYS49670sSYS49695 srem 233

650 SYS49841 trem 164

655 FORG=lTOHFsNEXTG :rem 45

656 GETG?!lFG$o""THENGOSUB7000 :rem 84

657 IFCPTHENGOSUB7310. ;rem 62

660 SYS49806sSYS49739 srem 239

690 GOSUB1000sREM MUSIC srem 127

700 SYS49665sSYS49688 srem 240

750 SYS49837 srem 170

755 FORG=1TOHF:NEXTG :rem 46

756 GETGSsIFG$<>""THENGOSUB7000 :rem 85

757 IFCPTHENGOSUB7310 srem 63

760 SYS49799sSYS49732 jrem 244

790 GOSUB1000:REM MUSIC srem 128

795 GOTO600 :rem 116

1000 REM MUSIC srem 38

1050 VM=(INT(RND(1)*3))*16:VM=VM+(INT(RND

(D*16)) :rem 243

1060 POKE50688,VM :rem 208

1070 SYS50689 :rem 211

1080 RETURN srem 169

1099 RETURN srem 179

1100 POKE53 280,254sPOKE53281,246sRETURN

:rem 8
6000 RB=PEEK(PS):SC=PEEK(PS+1)iPRINT"

(CLR]"SPC(131)S7$"F1 BORDER":rem 195
6005 PRINTSPC(11)S7$"F3 SCREEN trem 250

6008 PRINTSPC{11)S75"F5 REVERSE :rem 91
6010 PRINTSPC{11)S7$"P7 CONTINUE[DOWN]

jrem 176

6012 FORG=lTO8:PRINTSPC(ll)S7$rG;MID$(C7S
,G*3-2,3)sNEXTG :rem 70

6020 FORG=0TO7:FORH=0TO7sPOKE55627+G*40+H
,GsNEXTH:NEXTG trem 198

6030 POKEPS,RB:POKEPS+1,SC :rem 133

6050 GETG?:IFGS=""THEN6050 srem 197

6051 IFG$="£Flj"THENRB={RB+l)AND15:rem 70
6052 IFG$="(F3}"THENSC=(SC+l)AND15srem 76
6054 IFG?="[F5)"THENPOKERV,((PEEK(RV)+128

)AND255) srem 248

605 5 It'G$ = "[F5}"THENFORX=1344TO1663:POKEX
,((PEEK(X)+128)AND255)iNEXTX rrem 31
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320DATA10 , 32,4 , 26,164,254,234,lo9,192,37 
, 253,208 , 19 ,1 52,24 , 105 :rem 76 

330DATA17,16B , 177 ,l, 41,12,240,5,169,12,3 
2,4,26,164,254,234 : rem 129 

340 DATA169,l , 37 , 253 , 208 , 50,165,254,56,23 
3 , 16 ,1 68,177,1,41 , 15 :rem 244 

350 DATA234,234,234 , 234,208 , 34,165,254 , 56 
,233,16 , 170,41,240 , 240 ,11 :rem 215 

360DATA138 , 56,233 , 16,168,177 ,l ,41 ,12,208 
,13 , 164,254,177 ,1, 56 : rem 243 

370 DATA233,3,134,251,164,251,145 ,l, 169,2 
,37,253,208 , 41 ,1 64 , 254 :rem 76 

380DATA136,177 , 1,41,15,234,234,234,234 , 2 
34,234 , 234,208 , 25 ,1 64 , 254 :rem 228 

3900ATA136,152 .41,1 5 ,240,7,136 , 177,l,41, 
12,208 , 10.164 , 254 , 177 : rem 22 

400 DATAl , 56 , 233,3,136,145,1,169,4 , 37 , 253 
,208,44,164,254,200 :rem 176 

410DATA177,1,41,15,234,234 , 234 ,234,2 34 . 2 
34,234 , 208 , 28,169,1,133 :rem 121 

420 OATA251,164,254,200,200 ,1 52 ,41,1 5 , 240 
, 6 . 177,1 , 41,12,208,9 :rem 208 

430 DATA164 , 254 , 177,l,56,233,3,145,251 , 16 
9 , 8,37 , 253,208,44,165 :rem 45 

440 DATA254,24,105,16,168,177,l , 41 , 15 , 234 
,234,234,234,208,28 , 169 :rem 134 

4500ATA16,133 , 251,165 , 254 , 24,105 , 32,1 76, 
7, 168 , 177,1,41 , 12 , 208 :rem 27 

460 DATA10,164,254,177 , l , 56 , 233 , 3 ,145 , 251 
, 234,164 ,2 54 , 96 ,234, 234 :rem 135 

470 DATA87,81 , 90 , 0,219,102,160 , 42,65,90,8 
3,88,43,37 , 36,28 : rem 57 

480 DATA163,175 , 175,187 , 195,201 , 207 , 209,2 
15 ,21 5,219 , 221,225 , 228 , 232 , 235 

:rem 235 
490 DATA0 , 0 ,0,0, 0 ,0,0, 0.0 , 0 , 0 , 0 , 0 , 0,0,0 

:rem 75 
500 OATA0,0 , 0 , 0,0,0 , 0 ,0, 0,0 , 0 ,0,0, 0 , 0 .0 

: rem 67 
50000 DATA99999 : rem 44 

Program 3: Telracryslals-04 version 

10 GOT09000 : REM MACHINE LANGUAGE LOADER 
:rem 113 

13 S7$""{RVSJ{7 SPACES}[OFF}{4 SPACES}":C 
7$=- " BLKWHTREDCYNPURGBLUYEL" : PS=53280 
: RV=49760 : rem 17 

20 Gl$::::I" -- Y VALUE --{2 SPACES}":G2$=-"AB 
CDEFGHIJKLMNOP ": G~ .. "+g+~+g+~+ 
E+~+E+~+E+~+g+~+E+~+E+~+" 

: rem 181 
30 CJ$=" XVALUEYVALUEPLJl.NT'COLOR" :rem 97 
60 GOSUBl100 :REM NORMAL COLORS :rem 97 
100 GOSUB6000:REM SET UP SCREEN/BORDER 

:rem 51 
110 GOSUBlle0 : rem 212 
160 PRINT"{CLR)SPEED? (THE LOWER THE NUMB 

ER THE FASTER)" : INPUTHF : rem 14 
180 PRINT"{DOWN}WHICH CHARACTER SET? 

(SHIFT- SPACE) (1-4) {DOWN}" : rem 58 
190 GETG$:IFG$a""THEN190 :rem 99 
195 IF(G$<"1")OR (G$>"4 " )THEN190 :rem 119 
197 G:oVAL(G$)*4-1:POKE49664 , G : rem 105 
255 PRINT"{CLR)"SPC(130)"[3 SPACES) U X 

VALUE u" : PRINTSPC(52);G2$ : SYS4967 
• - : rem 100 

260 H=0:FORG_IT016 : PRINTSPC(9)MID$(Gl$ , G, 
1)" "MID$(G2$ ,G,l) ; : rem 90 

270 PRINTMID$(G3$ , H+1;16) : H-ABS(H - 1):NEXT 
G : rem 194 

280 FORG=0T03 : rem 11 
282 PRINT" (HOME}"MID$(CJ$,G"'6+1,6) : PRINT" 

*- Fl TO CANCEL- *- F7 TO BEGIN GAME -"' '' 
:rem 173 

285 GETG$ I IFG$= "" THEN285 :rem 109 
290 IFG$ - "{Fl)"THEN280 :rem 100 
295 IFG$ - " (F7 J "THEN5U'I : rem 104 
300 H-ASC(G$) - 49:0NG+IGOT0325 , 345,365 , 385 

:rem 240 
301 GOT0285 :rem 108 
305 NEXTG :rem 30 
325 H=H-16 : IF«H<0)OR(H>15»THEN285 

:rem 198 
330 PRINT" {HOME} (5 DOWN} " SPC( 12);G2$;:POK 

E1236+H , 8 1:XV=1276+H:GOT0305 :rem 44 
345 H-H- 16:IF«H<0)OR(H)15»THEN285 

:rem 200 
350 FORJ=lT016:POKE1235+J*40 , J:NEXTJ : POKE 

1275+H*40,81 : YV=H:GOT0305 :rem 248 
365 IF«H<0)OR(H)1»THEN285 : rem 250 
370 PV-H+49 : SB=2 t H: GOT0305 :rem 76 
385IF«H<0)OR(H>7»THEN285 :rem 2 
390 POKEXV+YV*40+54272,H:POKEXV+YV*40 , PV 

: rem 213 
395 POKEXV+YV*16+48132,«H*16)+SB):GOT028 

o :rem 138 
510 POKEPS,RB:POKEPS+l,SC:CP:0 :rem 140 
520 PRINT"{CLR}{OOWN}"SPC(7);"T E T R A C 

R Y S TAL S" : GOT0700 :rem 248 
600 SYS49670 : SYS49695 :rem 233 
650 SYS49841 :rem 164 
655 FORG_ ITOHF : NEXTG :rem 45 
656 GETG$: IFG$ <)" "THENGOSUB7000 : rem 84 
657 IFCPTHENGOSUB731a :rem 62 
660 SYS49806 : SYS49739 :rem 239 
690 GOSUBI000:REM MUSIC : rem 127 
700 SYS49665: SYS49688 : rem 240 
750 SYS49837 :rem 170 
755 FORG- l TOHF: NEXTG : rem 46 
756 GETG$ :I FG$(>M"THENGOSUB7000 :rem 85 
757 IFCPTHENGOSUB7310 :rem 63 
760 SYS49799 : SYS49732 : rem 244 
790 GOSUB1000:REM MUSI C :rem 128 
795 GOT0600 :rem 116 
le00 REM MUSIC : rem 38 
1050 VMs(INT(RND (I )*3»*16:VMzVM+(INT(RND 

(1)*16» : rem 243 
1060 POKE50688 , VM :rem 208 
1070 SYS50689 : rem 211 
1080 RETURN :rem 169 
1099 RETURN :rem 179 
1100 POKE53280 ,254;POKE53281,246 : RETURN 

:rem 8 
6000 RB-PEEK( PS) : SC .. PEEK (PS+ l ) : PRINT" 

ICLR)"SPC(131)S7$"Fl BORDER":rem 195 
6005 PRINTSPC(11)S7$"F3 SCREEN :rem 250 
6008 PRINTSPC(1l)S7$ " F5 REVERSE :rem 91 
6010 PRINTSPC(11)S7$"F7 CONTINUE(OOWN} 

:rem 176 
6012 FORGsIT08 : PRINTSPC(11)S7$ ; G;MIO$(C7$ 

. G*3 - 2.3):NEXTG :rem 70 
6020 FORG - 0T07:FORH- 0T07 :POKE5562 7+G*40+H 

, G:NEXTH:NEXTG : rem 198 
6030 POKEPS,RB : POKEPS+l,SC : rem 133 
6050 GETG$:IFG$= ""THEN6050 : rem 197 
6051 IFG$-"{Fl)"THENRB-(RB+l)ANDI5 : rem 70 
6052 I FG$",,"{F3} " THENSC-(SC+l)ANOI5 : rem 76 
6054 IFG$"" (F5) "THENPOKERV, «PEEK(RV)+128 

)AND255) :rem 248 
6055 H'G$ - " {F5) "THENFORX- 1344T01663: POKEX 

.«PEEK (X)+128)AND255):NEXTX :rem 31 
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6056 IFG$="[F7}"THENRETURN :rem 227

6060 GOTO6030 :rem 206

7000 IF(G$<"{F1}")0R{G$>"[F6]")THENRETURN

:rem 144

7010 G=ASC(G$)-132:ONGGOTO7100,7200,7210,

7300,7400,7450,7600 :rem 142

7100 CP=0:RETURN :rem 226

7200 H=25:GOTO7220 :rem 243

7210 H=-25 :rem 227

7220 GOSUB8000;G=ASC{G?)-48:IF(G<0)OR(G>9

)THEN7220 :rem 116

7240 1IF=HF+G*H:RETURN :rem 36

7300 CP=1:RETURN :rem 229

7310 GOSUB8000:IFG$="{F7]"THENRETURN
irem 95

7320 IFGS="EF1}"THENCP=0:RETURN :rem 21
7330 GOTO7000 irem 205

7400 PV=INT(RND(1)*8)*16+1:GOTO7500

:rem 222

7450 GOSUB8000:G=ASC(G$)-49:IF(G<0)OR(G>7

)THEN7450 :rem 125

7460 PV=G*16+1 :rem 232

7500 XV=INT(RND(1)*16):YV=INT(RND(1}*16):

QV=XV+YV*16+49152 :rem 170

7 510 POKEQV,PV:POKEQV+256,PV:RETURN
:rem 57

7600 RUN13 :rem 38

8000 GETG$:IFG$=""THEN8000 :rem 191

8010 RETURN :rem 169

9000 DIMCS(54) :rem 243

9010 FORG=1T054:READCS(G):NEXTG :rem 182

9020 PRINT"fCLR}"SPC{6);"T E T R A C R Y
{SPACEJS T A L S{2 DOWN}": PRINT"— C

HECKSUM:"; :rem 95

FORJ=1TO54 :rem 119

TL=0 :rem 218

FORK=1TO16 :rem 120

READL:TL=TL+L :rem 101

NEXTK :rem 90

IFTLOCS(J)THENPRINT:PRINT"TYPO IN L

INE";9340+J*10:STOP :rem 8

NEXTJ :rem 91

READL:IFL<>99999THENSTOP :rem 83

PRINT" OK{DOWN)":PRINT"— LOADING MA

CHINE LANGUAGE." srem 17

CLR:M=49664 :rem 126

POKEM,3 :rem 168

FORJ=1TO54:READK:NEXTJ :rem 222

FORJ=1TO40 :rem 122

FORK=1TO16:M=M+1 :rem 231

READL:POKEM,L :rem 107

NEXTK srem 91

NEXTJ srem 95

9030

9040

9050

9060

9070

9080

9090

9100

9110

9120

9130

9150

9155

9160

9165

9170

9175

9179

9180

9185

9190

9195

9200

9204

9205

9210

9215

9220

9225

9230

9240

9270

9272

9274

M=50688

FORJ=41TO46

FORK=1TO16:M=M+1

READL:POKEM, L

NEXTK

NEXTJ

M=50943

FORJ=47TO54

FORK=1TO16:M=M+1

READL:POKEM,L

NEXTK

NEXTJ

READL:IFL<>99999THENSTOP

RUN13

DATA2500,2910,263 7,1944,

DATA2122,2553,2150,2153,

DATA1612,1875,25 21,2061,

:rem 111

:rem 178

:rem 238

:rem 105

;rem 98

:rem 84

:rem 94

:rem 181

:rem 227

:rem 103

:rem 07

:rem 91

:rem 87

:rem 40

2015:rem 155

2209:rem 148

1928:rem 166

9276 DATA2461,2415,1534,2241, 1863:rem 163

9278 DATA1627,2052,1726,1845,2604:rem 171

9280 DATA1717,2311,2660,1772,1910:rem 158

9282 DATA2412,1972,2169,2143,1771:rem 167

9284 DATA2511,1251,2546,2115,1718:rem 158

9286 DATA1762,2481,2247,1939,2497:rem 189

9288 DATA1436,546,282,778,929 :rem 248

9290 DATA1246,1495,1077,1002 :rem 164

9350 DATA169,192,208,3,2 34,169,193,133,25

2,169,0,133,251,234,160,0 :rem 237

9360 DATA145.251,200,208,251,96,234,169,1

92,162,193,208,5,234,169,193:rem 149

9370 DATA162,192,133,252,134,254,169,0,13

3,251,133,253,234,160,0,177 :rem 72

9380 DATA253,10,9,240,133,2,177,253,9,15,

37,2,145,251,200,208 :rem 231

9390 DATA238,96,234,169,4,32,81, 196, 240, 5

,169,4,32,85,196,234 :rem 20

9400 DATA172.0,194,162,4,185,65,196,149,1

,136,202,208,247,169,32 irem 146

9410 DATA133,6,234,234,234,234,234,234,23

4,160,15,177,253,162,0,9 :rem 176

9420 DATA16,24,232,106,176,3,144,250,234,

181,1,145,251,136,16,235 :rem 170

9430 DATA32,101,196,144,228,96,169,216, 32

,81,196,240,5,169,216,32 :rem 201

9440 DATA85,196,234,160,15,177, 253, 74,74,

74,74,145,251,136,16,245 :rem 213

9450 DATA32,101,196,144,238,96,234,0,0,0,

0,0,169,192,208,2 :rem 77

9460 DATA169,193,133,3,133,252,160,0,132,

2,234,177,2,41,4,240 :rem 224

9470 DATA5,32,204,194,164,254,200,208,242

,96,234,132,254,169,0,133 srem 234

9480 DATA253,152,41,240,208,4,169,17,133,

253,152,41,15,208,6,169 :rem 138

9490 DATA34,5,253,133,253,200,152,41,15,2

08,6,169,68,5,253,133 :rem 36

9500 DATA253,165,254,9,15,168,200,208,6,1

69,136,5,253,133,253,234 :rem 192

9510 DATA76,11,195,5,253,133,253,96,234,2

34,164,254,169,48,37,253 ;rem 210

9520 DATA208,19,152,56,233,17,168,177,2,4

1,12,240,5,169,3,32 :rem 192

9530 DATA4.195,164,2 54,234,169,80,37,253,

208,19,152,56,233,15,168 :rem 209

9540 DATA177,2,41,12,240,5,169,5,32,4,195

,164,254,234,169,160 :rem 247

9550 DATA37.2 53,208,19,152,24,105,15,168,

177,2,41,12,240,5,169 :rem 38

9 560 DATA10,32,4,195,164,254,234,169, 192,

37,253,208,19,152,24,105 :rem 194

9570 DATA17,168,177,2,41,12,240,5,169,12,

32,4,195,164,254,234 :rem 248

9580 DATA169,1,37,253,208,50,165,254,56,2

33,16,168,177;2,41,15 :rem 52
9590 DATA234.234,234,2 34,208,34,165,254,5

6,233,16,170,41,240,240,11 :rem 22

9600 DATA138.56,233,16,168,177,2,41,12,20

8,13,164,254,177,2,56 :rem 43

9610 DATA233,3,134,251,164,251,145,2,169,

2,37,253,208,41,164,254 :rem 131

9620 DATA136,177,2,41,15,234,234,2 34, 234,

234,234,234,208,25,164,254 :rem 27

9630 DATA136,152,41,15,240,7,136,177,2,41

,12,208,10,164,254,177 :rem 77

9640 DATA2,56,233,3,136,145,2,169,4,37, 25

3,208,44,164,254,200 :rem 241

9650 DATA177,2,41,15,234,234,234,234,2 34,

234,234,208,28,169,1,133 srem 185
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6056 IFG$="{F7 )" THENRETURN :rem 227 
6060 GOTOGe30 :rem 206 
7000 IF( GS < II {PI}" lORe GS) " I F6}" )THENRETURN 

:rem 144 
7010 G~ASC(G$)-132:0NGGOT07100,7200 , 7210 . 

7300 ,7400,7450 , 7600 :rem 142 
7 100 CP=0 : RETURN : r em 226 
7200 H=25:GOT07220 :rem 243 
7210 H=-25 :rem 227 
7220 GOSUB8 000:G=ASC(GS) - 48 : IF(G<0)OR(G)9 

)THEN7220 : rem 116 
7240 !IF=HF+C*H:RETURN : rem 36 
7300 CP,.l:RETURN : rem 229 
7310 GOSUBS1300:IFG$= " {F7}"THENRETURN 

: rem 95 
7320 IFGS .. "{Fl}"THENCP",0:RETURN : r em 21 
7330 GOT07eee ; r em 205 
7400 PV=INT(RND(1)*S)*16+1:GOT07500 

:rem 222 
7450 GOSUB8000:G=ASC{GS)-49 : IF(G<0)OR(G>7 

)THEN7450 : r e m 125 
7460 PV"G*16+1 : rem 232 
7500 XVDINT(RND(1)*16):YV- INT(RND(1) * 16): 

QV=XV+YV*16+49152 : rem 170 
7510 POKEQV,PV:POKEQV+256 , PV:RETURN 

: rem 57 
7600 RUN13 : rem 38 
8000 GETG$ : IFG$:""THEN8000 :rem 191 
8019 RETURN : rem 169 
9009 DIMCS(54) :rem 243 
9010 FORG-1T054:READCS(G) : NEXTG :rem 182 
9920 PRINT"!CLR} " SPC(6):"T E T R A CRY 

(SPACE S TAL sI2 DOWN}" :PRINT" - - C 
HECKSUM : ": : rem 95 

9030 FORJ"'lT054 :rem 119 
9049 TL .. 0 : rem 218 
9050 FORK'" 1 T016 : rem 120 
9960 READL : TL=TL+L : rem 101 
9070 NEXTK : rem 90 
9080 IFTL<)CS(J)THENPRINT : PRINT"TYPO IN L 

INE";9340+J'*19 : STOP : rem 8 
9090 NEXTJ :rem 91 
9100 READL:IFL<) 99999THENSTOP :rem 83 
9110 PRINT " OK{OOWN}" : PRINT"-- LOADING MA 

CHI NE LANGUAGE ." : rem 1 7 
9120 CLR : M"'49664 : rem 126 
9130 POKEM , 3 : rem 168 
9150 FORJ"' lT05 4 : READK : NEXTJ : rem 222 
9155 FORJ"' lT0 49 :re m 122 
9160 FORK"IT0 16 : M=M+1 : rem 231 
9165 READL: POKEM , L : rem 107 
9170 NEXTK : rem 91 
9175 NEXTJ : rem 95 

9179 M"'50688 : rem 111 
9180 FORJ .. 41T0 46 :rem 1 78 
9185 FORK- I T016 : M=M+l : rem 238 
9190 READL:POKEM , L : rem 105 
9195 NEXTK : rem 98 
92130 NEXTJ : rem 84 
9204 M= 50943 :rem 94 
9205 FORJ"'47T054 : rem 181 
9210 FORK"lT0 16:~1=M+1 : rem 227 
9215 READL : POKEM , L :rem 103 
9220 NEXTK : rem 87 
9225 NEXTJ : rem 91 
9230 READL : IFL<)99999THENSTOP : rem 87 
924" RUN13 : rem 40 
9270 DATA250e,2910 , 2637, 1944,2015 : rem 155 
9272 DATA2122,2553 , 2150 , 2153 , 2209:rem 148 
9274 DATA1612,1875 , 2521,2061 , 1928 : rem 166 
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9276 DATA2461,2415 , 1534,2241 , 1863 : rem 163 
9278 DATA1627,2052,1726 , 1845,26"4 : rem 171 
9280 DATA1717,2311,2660 , 1772,191" : rem 158 
9282 DATA241 2 ,1 972 , 2169,2143 , 1771:rem 167 
9284 DATA2511 ,1 251 , 2546 , 2115 , 1718 : rem 158 
9286 DATAI762 , 2481 , 2247,1939,2497 : rem 189 
9288DATA1436,546 , 282 , 778 , 929 :rem 248 
929" DATA1246 , 1495 , 1077,1002 :rem 164 
9350DATA169 , 192 , 208,3 , 234,169 ,193 , 133 , 25 

2 , 169,0 , 133 , 251 , 234 ,1 60 , 0 : rem 237 
9369 DATA145 , 251 , 2e0 , 208,251 , 96 , 23 4 ,169 ,1 

92 , 162 , 193 , 2138 , 5 , 234,169 , 19 3 :rem 14 9 
9370 DATA162 , 192 , 133 , 252 , 134 , 25 4 , 169 , " , 1 3 

3 , 25 1, 133 , 253 , 234,160 ,0,1 77 :rem 72 
9380 DATA253 , 10 , 9, 240 , 133 , 2 , 177 ,2 53,9 ,1 5, 

37 , 2 , 145 , 251 , 200 , 208 : rem 231 
9390 DATA238 , 96,234 , 169,4 , 32 , 81 , 196 , 240 , 5 

,169,4,32 , 85 , 196,234 :rem 20 
9400 DATA172 , 0 , 194, 162,4,185 , 65,196 , 149 , 1 

, 136 , 202,208 , 247 ,169 , 32 :rem 146 
94 10 DATAI 33 , 6 , 234 , 234 , 234 , 234, 234 , 234 , 23 

4 , 160 , 15, 1 77 , 253 , 162,0,9 : r em 176 
9420 DATAI6 , 24,232 , 106,176 , 3 ,144,250 , 234 , 

18 1 , 1 ,145,251 , 136,16,235 : r em 170 
9430DATA32,101 , 196 ,144 , 228 , 96 ,1 69 , 216 , 32 

, 81,196,240 , 5,169 , 21 6 , 32 :rem 201 
9440 DATA85 , 196,2 34 , 160 , 15 ,1 77 , 253 , 74,74 , 

74, 74 , 145 , 251 , 136 ,16 , 245 :re m 213 
94 50 DATA32 ,101 , 1 96,144 , 238, 96 , 234,0,0 , 0, 

", 0,169 , 192 , 208 , 2 tre m 77 

9460DATA169 , 193 ,1 33 , 3, 1 33 , 25 2 , 160 , 0, 1 32 , 
2,234 , 177,2 , 41 , 4 , 240 : r em 224 

9470DATA5 ,32 , 204 , 194 , 164,254 , 200 , 208 , 242 
, 96,234,132 , 254 , 169 , 0,133 :rem 234 

9480DATA253,152,41 , 240,208 , 4 , 169 , 17 , 133 , 
253 , 152,41 ,1 5 , 20 8 , 6 , 169 :rem 1 38 

9490DATA34 , 5 , 253 , 133 , 253 , 200,152,41,1 5,2 
08 , 6 , 169 , 68 , 5,253,133 :rem 36 

9500DATA253,165,254 , 9 , 15 , 168,200 , 208 , 6,1 
69 , 136,5 , 253 , 133,253 , 234 : rem 192 

9510DATA76 , 1l,195,5 , 253 , 133 , 253 , 96 , 234 , 2 
34,164 , 254 , 169 , 48 , 37 , 253 :rem 210 

9520 DATA208, 19, 152 , 56 , 233, 17,1 68,1 77,2,4 
1 , 12,240 , 5 , 169 , 3,32 : rem 192 

9 530 DATA4,195 , 164 , 254 , 234 , 169 , 813 , 37 , 253 , 
208 , 19 , 152 , 56,233,15,168 : rem 209 

9540 DATA177 , 2 , 41, 12 , 240 , 5 , 169 , 5 , 32 , 4 , 195 
,1 64,254 , 234 ,169 , 160 :rem 247 

9550DATA37,253 , 208 , 19 , 152,24 , 105,15 ,168, 
177 , 2 , 41 , 12 , 240,5 , 169 :rem 38 

956r.?J DATA10, 32,4 , 195, 164 , 254 , 234 , 169 , 192, 
37,253 , 208 , 19,152,24, 105 : rem 194 

9570 DATA17, 168 , 177 , 2 , 41, 1 2 , 240 , 5 ,169 , 12 , 
32 , 4,195,164,254,234 : rem 248 

9580DATA169 ,1 , 37 , 253, 208,50 , 165 , 254,56 , 2 
33,16,168 , 177;2 , 41 , 15 :rem 52 

9590DATA234,234 , 234,234 , 208,34 , 165 , 254 , 5 
6 , 233,16,170 , 41 , 24",240 , 11 : rem 22 

9600DATA138,56,233 , 16 , 168 , 177 , 2,41 , 12,20 
8 , 13 , 164,254 , 177 , 2 , 56 : rem 43 

9610 DATA233, 3, 134 , 251 , 164 , 251 , 14 5,2 , 169 , 
2 , 37 , 253 , 208 , 41 , 164 , 254 : rem 131 

962r.?J DATA136, 177,2 , 4 1 , 15 , 234 , 23 4 , 234 , 234 , 
234 , 234 , 234,208 , 25 , 164 , 254 :rem 27 

9630DATA136,152 , 41 , 15 , 240 , 7 , 136 , 177,2 , 41 
, 12 , 208 , 10,164 , 254 ,177 : rem 77 

9640 DATA2,56 , 233 , 3 , 136,145,2,169 , 4,37 , 25 
3 , 208 , 44,164,254 , 2r.?Jr.?J :rem 241 

9650 DATAI77, 2 , 41 , 15 , 234,234 , 234,234 , 234, 
234 , 234,208,28,169 , 1 , 133 : r em 185 



9660 DATA251,164,254,200,200,152,41,15,24
0,6,177,2,41,12,208,9 : rein 16

9670 DATA164,2 54,177,2,56,233,3,145,2 51,1

69,a,37,253,208,44,165 :rem 109

9680 DATA2 54,24,105,16,168,177, 2,41,15,23

4,234,234,234,208,28,169 :rem 198

9690 DATA16,133,251,165,254,24,105, 32, 176

,7,168,177,2,41,12,208 srem 91

9700 DATA10,164,254,177,2, 56,233,3, 145, 25

1,234,164,254,96,234,234 :rem 190

9710 DATA87,81,90,0,219,102,160,42,65,90,

83,88,43,37,36,28 :rem 111

9720 DATA162,192,208,2,162,193,133,252,13

4,254,169,132,133,251,169,0 :rem 79

9730 DATA133,253,96,234,24,169,16, 101, 253

,144,1,96,133,253,169,40 :rem 193

9740 DATA101,251,144,2,230, 252,133, 251,24

,96,234,0,0,0,0,0 :rem 50

9749 REM — MACHINE LANGUAGE MUSIC —

{18 SPACESJCOULD BE OPTIONALsrem 147
9750 DATA173,0,198,10,170,74,41,240,74,72

,74,74,74,133,251,104 :rem 40

9760 DATA56,229,251,168,189,32,199,153,0,

199,232,200,189,32,199,153 :rem 69

9770 DATA 0,199,136,132,252,162,7,185,0,1

99,153,0,212,200,202,208 :rem 128

9780 DATA246,169,1,141,3,212,169,10,141,2

4,212,164,252,169,1,25 :rem 79

9790 DATA4,199,153,4,212,162,5,160,0,234,

234,234,200,208,250,238 :rem 128

9800 DATA3,212,238,24,212,202,208,241,96,

0,0,0,0,0,0,0 irem 99

9809 REM — MUSIC DATA STATEMENTS —

srem 21

9810 DATA0,0,0,5,64,140,48,0,0,0,0, 32,152

,105,0,0 :rem 99

9820 DATA0,0,16,57,194,0,0,0,15,0,0,0,0,0

,0,0 :rem 152

9830 DATA134,3,180,4,71,5,71,6,12,7,12,7,

104,9,143,10 :rem 80

9840 DATA143,10,143,12,24,14,24,14,195,16

,209,18,31,21,30,25 :rem 168

9850 DATA49,28,165,31,135,33,162,37,62,42

,193,44,60,50,99,56 :rem 216

9860 DATA75,63,15,67,15,67,69,75,125,84,2

14,94,121,100,199,112 :rem 63

9870 DATA12,7,97,8,143,10,143,10,218,11,1

43,12,24,14,210,15 :rem 118

9880 DATA195,16,209,18,31,21,30,25,49,28,

49,28,162,37,62,42 :rem 161

10000 DATA99999 :rem 40

Hardhat Climber
(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 Proofreader'' that appear before
the Program Listings.

Program 1:
Hardhat Climber—VIC Version

0 POKE51,192iPOKE52,29!POKE55,192!POKE56,

29 s POKE36869,255:POKE36878,15 j POKE36879

,25 srem 83

1 D=37154iPl=37151:P2=37152:DO(0}=-liDO(l

)=1:DI=DO(INT(RND(1)*2)) srem 54

2 A?=">>>>>>>>>>>>>>>>>>>>>{LEFT]{INST}>"
:DIMB(11):G=30720!E2=0 :rem 126

3 SC=l:CH=2sEl=0:D(0)=4iD(l}=2:D(4)=7:Z=5
7:E3=l:Q=10000;j=56 srem 32

10 GOSUB100:POKE36869,255:E4=0:E5=2

:rem 246

15 GOS(JB70:H=0:Y=0 : rem 60

16 S=8143+INT{RND(1)*20): IFPEEK(S+22)=62O
RPEEK(S)=59THEN16 :rem 145

17 T=PEEK(S):POKES,58iPOKES+G,0 :rem 161

19 V=7712+B(Y)sW=62:DO=DO(INT(RND(l)*2))

:rem 7

20 SYS828:ONPEEK(1)GOTO35,26,28,31,33
:rem 110

21 FORN=lTO23:NEXTsGOTO41 :rem 95

26 IFPEEK(S+22}=ZTHENPOKES,T:POKES+G,D(T-
J):S=S+22:GOTO40 srem 84

27 GOT041 :rsm 7

28 DI=-1:IFPEEK(S+21)<62THENPOKES,T:POKES
+G,D(T-J);S=S-1:GOTO40 :rem 147

29 IFT<>ZTHENPOKES,TsPOKES+G,D{T-J):S=S+D

I:T=PEEK{S):GOTO55

30 GOTO41

31 IFT=ZTHENPOKES,T:POKES+G,D(T-J)

:GOTO40

3 2 GOTO41

3 3 DI=1:IFPEEK(S+23}<62THENPOKES,T

G,D(T-J):S=S+1:GOTO40
34 GOTO29

35 POKE36876,240:POKES,T:POKES+G,D(T-J):S
=S-22+DI:T=PEEK(S):POKES,58:IFT=60THEN

55 jrem 5

36 IFPEEK(S+22)=60THENSS=SS+1000:PRINT"
{HOME}fRVS}"TAB{8-LEN(STRS(SS)))SS

:rem 62

37 FORN=1TO5:NEXT:POKES,T:POKES+G, D(T-J) :

S=S+22+DI:T=PEEK(S):POKES,S8:IFPEEK(S+
22)>61THEN55

38 POKES+G,0:POKE36876,0:GOTO41 :rem 102

40 POKE36876,200:POKE36876,0:T=PEEK(S):PO

KES,58:POKES+G,0 :rem 165

41 IFT=61THENSS=SS+150:PRINT"!HOME}[RVS}"
TAB(8-LEN{STR?(SS)))SS:H=H+1:T=62:IFH=

rem

: rem

83

1

S=S-22

rem

: rem

78

3

POKES+

rem

rem

98

11

16THEN64

42 IFT=60THEN55

43 GOSUB98

:rem 240

:rem 133

:rem 88

45 POKEV,W:POKEV+G,D(W-J):V=V+DO:W=PEEK(V

:POKEV,60:POKEV+G,7 :rem 145

46 IFDO=22ANDPEEK(V+22)=56THENDO=DO(INT(R

ND(1)*2)):GOTO48 :rem 195
47 IFW=63THENDO=22 :rem 90

48 IFW=58THEN55 :rem 149

49 IFV<8164THEN20 :rem 242

50 Y=Y+1:IFY=12THEN55 :rem 11

51 POKEV,62:GOTO19 :rem 92

55 P0KE36876,0:SO=250!IFT=60THENT=W

:rem 138

56 POKE36874,SO:IFPEEK(S+22)<>56ANDS<8164
THENPOKES,T:POKES+G,D(T-J):S=S+22:T=PE

EK(S):POKES,58:POKES+G,0 :rem 185

57 FORN=1TO17:NEXT:SO=SO-5:IFSO>150THEN56
:rem 137

58 POKE36874,0:CH=C!I-1:IFCH=-1THENPOKED,2

55:P0KE36869,240:PRINT"[CLRi[BLkJ"SS:E
ND :rem 104

59 PRINT"(HOME){RVS}"TAB(14)CH::POKEV,W:P
OKEV+G,D{W-J):Y=Y+l:IFW=58THENPOKEV,Ts
POKEV+G,D(T-J) ;rem 248

60 IFY>10THEN15 srem 130

61 IFS>8163THENPOKES,TsGOTO16 :rem 100
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96613 DATA251 , 164 , 254 , 2aa , 2aa , 152,41,15 , 24 
13,6,177,2 , 41,12,2138,9 :rem 16 

96713 DATA164,254 , 177,2,56,233 , 3 , 145 , 251 , l 
69 , 8 , 37,253,2138,44,165 : rem 1139 

9680 DATA254,24 , la5,16 , 168,177 , 2,41,15,23 
4 , 234,234,234,208,28 , 169 :rem 198 

9690 DATA16 , 133 , 251 , 165 , 254 , 24, las , 32,176 
, 7,168,177 , 2,41,12,208 :rem 91 

9700 DATA10 , 164 , 254 , 177 , 2 , 56 , 233 , 3,145,25 
1 , 234 , 164,254 , 96 , 234,234 :rern 190 

9710 CATA87 , 81 , 90 , 0 , 219 , 1132,1613 , 42,65 , 90 , 
83 , 88,43 , 37 , 36 , 28 : rern III 

9720 DATA162 , 192 , 2138, 2,162 , 193 , 133 , 252,13 
4,254,169,132 , 133,251,169,0 : rem 79 

97313 DATA133 , 253,96,234,24,169,16,101,2 53 
,144,1 , 96 , 133,253,169,413 :rern 193 

97413 DATA101 , 251,144,2,230,252,133,251,24 
,96 , 234 , 13,13 , 13 , 13 , 13 : rern 50 

9749 REM -- MACHINE LANGUAGE MUSIC --
{18 SPACES}COULD BE OPTIONAL:rern 147 

9750 DATA173 , 0 , 198 , 10 , 170,74,41 , 240,74,72 
, 74 , 74 , 74 , 133,251,104 :rem 40 

97613 DATA56,229,251,168,189,32 , 199 , 153,0 , 
199,232,2013,189 , 32,199,153 :rem 69 

9770 DATA 0 , 199 , 136 , 132 , 252,162 , 7,185,13 , 1 
99,153 , 0,212,21313,2132 , 2138 :rern 128 

97813 DATA246 , 169 , 1,141 , 3 , 212 , 169 , 10 , 141 , 2 
4,212 , 164,252 , 169 , 1,25 :rern 79 

97913 DATA4,199,153 , 4,212,162,5,160,0,234 , 
234 , 234,200 , 208 , 250 , 238 :rern 128 

9800 DATA3,212,238 , 24 , 212 , 202 , 2a8,241,96, 
0 , 13 , 13 , 0 , 13 , 0 , 0 : rem 99 

98139 REM - - MUSIC DATA STATEMENTS --
: rem 21 

98113 DATA0 , 0 , a,5 , 64 , 14e,48 , e,0,0,0,32,152 
,105,13,0 :rem 99 

9820 DATAe , e , 16,57,194,0,a,e,15,e,e,e,0 , e 
,0,13 :rem 152 

98313 DATA134,3 , 18a,4,71,5,71,6 , 12 , 7,12,7, 
1134,9,143,113 :rem 813 

98413 DATA143, 10,143 , 12 , 24 , 14, 24 , 14, 195 , 16 
,209 , 18 , 31,21,313,25 :rem 168 

98513 DATA49 , 28 , 165,31,135 , 33,162 , 37,62,42 
, 193 , 44 , 60,50,99,56 :rem 216 

98613 DATA75 , 63 , 15, 67,15 , 67 , 69 , 75 , 125,84 , 2 
14 , 94 , 121 , 11313 , 199 , 112 :rem 63 

9870 DATA12, 7 , 97 , 8 , 143,10 , 143 , la, 218, 11 , 1 
43 , 12 , 24 , 14,2113,15 : rem 118 

9880 DATA195 , 16 , 209 , 18 , 31 , 21, 313,25 , 49 , 28, 
49 , 28 , 162 , 37 , 62,42 : rem 161 

11301313 DATA99999 :rern 413 

Hardhat Climber 
(Article 011 pllge8Z.) 

BEFO RE TYPI NG ... 
8efore 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 Proo fre;'Jder" that appear be rore 
the Program listi ngs. 

Program I: 
Hardhat Climber-VIC Version 
o POKE 51 , 19 2: POKE52,29IPOKE55 ,192 : POKE56, 

29IPOKE36869 , 255IPOKE36878 , 15 : POKE36B79 
,25 :rem 83 

1 D.37154 IP 1~37 1 5 1: P2-37152IDo(a ) a -1IDO(l 

)~1 : DI:DO(INT(RND(1)*2» : rem 54 
2 A$:" »»»»»»»»»»){LEFT}{INST)" 

: DIM8(ll) :G:3072a:E2- 0 :rem 126 
3 SC31 : CH=2:El:0 : D(a)-4 : D(1)~2 : D(4)27 : Z-5 

7:E3::::11:Q: le000:J:056 : rern 32 
10 GOSUB10e:POKE36869 , 255 IE4 - a : E5a2 

: rem 246 
15 GOSUB70:H=0:Y .. 0 :rem 60 
16 S=8143+INT(RND(1)*20):IFPEEK(S+22)=620 

RPEEK(S) =59THEN16 : rern 145 
17 T=PEEK{S) : POKES , 5B : POKES+G , 0 : rem 161 
19 V=771 2+8(Y ) :W:62 : DO=DO(INT(RND(I) * 2» 

: rem 7 
20 SYS82B:ONPEEK(1)GOT035,26,2B , 31 ,33 

: rem 110 
21 FORN=lT023:NEXT:GOT041 : rern 95 
26 IFPEEK(S+22)::::IZTHENPOKES,T:POKES+G , D(T-

J):S=S+22 : GOT040 : rem 84 
27 GOT041 : rem 7 
28 DI=- I : IFPEEK(S+21)<62THENPOKES , T: POKES 

+G , D ( T-J) : S~S - 1 : GOT040 :rem 147 
29 IFT<)ZTHENPOKES,T:POKES+G,D(T-J):S~S+D 

I : T=PEEK(S) :GOT055 : rem 83 
30 GOT041 : rem 1 
31 IFT=ZTHENPOKES,T : POKES+G , D(T- J):S=S- 22 

: GOT040 : rem 78 
32 GOT041 : rem 3 
33 DI=1:IFPEEK(S+23)<62THENPOKES , T: POKES+ 

G, D(T-J):S=S+1:GOT040 : rem 98 
34 GOT029 :rern 11 
35 POKE36876 , 24a : POKES,T:POKES+G , D(T- J) : S 

mS - 22+DI : T=PEEK(S):POKES , 58 : IFT~60THEN 
55 : rem 5 

36 IFPEEK(S +22):::60THENSS =< SS+10ee : PRINT " 
{HOME) {RVS}"TAB(8- LEN(STR${SS»)SS 

: rern 62 
37 FORN=IT05:NEXT : POKES,T : POKES+G,D(T- J) : 

SaS+22+DI:T=PEEK(S):POKES,58 : IFPEEK(S+ 
22»61THEN55 

38 POKES+G , 0:POKE36876,e : GOT041 : rem 1132 
40 POKE36876 , 200:POKE36876 , 0 : T=PEEK(S):PO 

KES,58 : POKES+G , 0 : rem 165 
41 IFT=61 THENSS:SS+ 150 : PRINT" {HOME} {RVS} " 

TAB(8- LEN(STR$(SS»)SS:H=H+1:T=62:IFH: 
16THEN64 : rem 240 

42 IFT=60THEN55 : rem 133 
43 GOSUB98 : rem B8 
45 POKEV , W : POKEV+G,D(W-J):V~V+DO : W=PEEK(V 

) : POKEV , 60:POKEV+G , 7 :rem 145 
46 IFDOc22ANDPEEK(V+22) - S6THENDO=DO(INT(R 

ND(I)*2» : GOT048 :rem 195 
47 IFW=63THENDO=22 :rem 90 
48 IFW=58THEN55 : rem 149 
49 IFV<8164THEN20 : rem 242 
50 Y~Y+l : IFY=12THEN55 : rem 11 
51 POKEV,62:GOTOI9 :rem 92 
55 POKE36876,0:S03 250:IFT=60THENT=W 

: rem 138 
56 POKE36874 , SO : IFPEEK(S+22)<)56ANDS<8164 

THENPOKES,T : POKES+G,D(T- J):S=S+22 : T=PE 
EK(S):POKES,S8:POKES+G,0 :rem 185 

57 FORN~lTOI7:NEXT:SO=SO-5:IFSO)150THEN56 

: rem 137 
58 POKE36874 , e : CH"'CU-l:LFCH- -1THENPOKED,2 

55:POKE36869,240:PRINT M lcLR}!BLK} "SS:E 
ND : rem 104 

59 PRINT"! HOME} (RVS) "TAB (14 )CH: : POKEV, W: P 
OKEV+G , D(W- J):Y=<Y+l:IFW=58THENPOKEV , T : 
POKEV+G , O{T- J) : rem 248 

60 IFY)10THEN I 5 :rern 130 
61 IFS>8163THENPOKES , 'r : GOT016 : rem Hl0 
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62 POKES,58:POKES+G,0:GOTO19 :rem 234

64 IFY=11THEN67 :rem 141

65 FORN=Y+1TO11:POKE7712+B(N),62:SS=SS+10

0:PRINT"E HOME}{RVS)"TAB(8-LEN(STR$(SS)

))SS:GOSUB98 :rem 194

66 POKE36877,250:FORM=240TO2 50:POKE36876,

M:NEXT;POKE36876,0 j POKE36877,0:NEXT

srem 113

67 E2=E2+.05:SC=SC+1:E1=E1+1:IFE1>8THENE1

=8 srem 227

68 GOTO15 :rem 13

69 GOTO69 :rem 23

70 PRINT"{CLR}[PUR}";:F0RN=lTO21:PRINTA$:

NEXT:PRINTA$"[HOME!":BS=">888888888888

88888888" :rem 108

71 PRINT"[2 DOWN}"TAB(6)"?>>>>>>>>?[RED]h
: PRINTTAB ( 6 ) "9 £ PUR} 88888888 { RED} 9 " : PRI

NTTRB(6)"9>>>>>>>>9"s PRINTTAB{6)"9> > > >

>>>>9[P0R}" trem 12

72 FORN=1TO3:PRINTB$"U DOWN] " :NEXT: PRINT
BS"[HOME}";:POKE8185,62 :rem 162

73 PRINT"(RVS3"TAB(8-LEN(STR$(SS)))SS;TAB
(14)CH;TAB(17)SC:POKE7697,163:FORN=0TO

11sPOKE7712+b(N),60 : rem 61

74 POKE7712+B(N)+G,7sNEXTsFORN=7834TO8164

STEP110:IFN=8164THEN80 :rem 73

75 FORO=1TO3 srem 230

76 R=N+1+INT(RND(1)*20):IFPEEK(R)<>56THEN

76 trem 17

77 FORM=RTOR+88STEP22:POKEM,57sPOKEM+G,2t

NEXTsIFO>1ANDRND(1)<E2THENPOKER+(INT(R

ND(l)*2)+2)*22,63 :rem 203

78 IFRND(1)<.5ANDPEEK(R-22)=62THENPOKER-2

2,63 irem 170

79 NEXT :rem 175

80 FORO=1TOE1 irem 37

81 R=N+3+INT(RND(l)*16)iIFPEEK(R)O560RPE

EK(R-22)< > 62ORPEEK(R+l)=62ORPEEK(R-l) =

'62THEN85 irem 198

84 POKER,62:POKER-22,63 :rem 98

85 NEXT srem 172

86 FORO=1TO4 :rem 233

87 R=N-21+INT(RND(1)*20):IFPEEK(R)O620RP

EEK(R+22)=62THEN87 :rem 227

88 POKER,61iPOKER+G,0:NEXT:NEXT jrem 255

89 POKE7710,63:POKE7715,63:POKE7731,63:PO

KE7738,63 :rem 125

90 FORN=7812TO8142STEP110:POKEN,63:NEXTiF

ORN=7833TO8163STEP110:POKEN,63:NEXT:RE

TURN :rem 85

98 IFSS>=Q*E3THENCH=CH+lsE3=E3+.ljPRINT"

[HOME)[RVS3"TAB(14)GH :rem 253

99 RETURN :rem 82

100 DATA,1,21,22,23,24,42,43,44,45, 46, 47

srem 197

101 DATA255,2 55,153,102,102,153,255,255,1

95,25 5,255,195,195,255,255,195,60,60,

25,255,188 :rem 64

102 DATA60,36,231,3,4,24,24,60,126,126,60

,60,66,165,153,153,165,66,60,,24,36,1

26,126,126 :rem 11

103 DATA126,,,,,,,,,,,,,,,,, :rem 51

106 DATA169,,133,1,169,255,141,34,145,169

,32,44,31,145,208,5,169,1,133,1,96,16

9,8,44 :rem 98

107 DATA31,145,208,5,169,2,133,1,96,169,1

6,44,31,145,208,5,169,3,133,1,96,169,

4,44,31 jrem 142

108 DATA145,208,3,133,1,96,169,127,141,34

196 COMPUTE!'* Gazette January 1984

,145,169,128,44,32,145,208,4,169,5,13

3,1,96 trem 102

109 FORN=0TO11:READB(N):NEXT:FORN=7616TO7

679:READM:POKEN,M:NEXT :rem 61

110 FORN=828TO899:READM:POKEN,M sNEXT:RETU

RN :rem 89

Program 2:
Hardhat Climber—64 Version

1 PRINT"{CLR}i7 DOWN}[12 RIGHT}HARDHAT CL

IMBER":POKE53280,1:POKE53281,lsGOSUB780

:rem 76

2 POKE52,48:POKE56,48!CLR irem 231

5 PRINT"{CLR}" :rem 153

6 PRINT"(7 DOWN}[12 RIGHT}HARDHAT CLIMBER

:rem 212

10 POKE53280,1:POKE53281,1 srem 184

20 DO(0)=-lsDO(l)=lsDI=DO(INT(RND(l)*2))

srem 180

30 A$=">>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

>>>>>[LEFT}(INST}>":DIMB(11)iG=54272sE

2=0 irem 19

40 SC=1:CH=2:E1=0:D(0)=4:D{1)=2:D(4)=7jZ=

57:E3=lsQ=10000:J=56 :rem 81

44 FORI=GTOG+24:POKEI,0:NEXT :rem 30

45 POKEG+24,15:POKEG+5,17:POKEG+6,240:POK

EG,100 :rem 230

50 GOSUB710:E4=0:E5=2 :rem 192

60 GOSUB500:H=0:Y=0 srem 106

70 S=1905+INT(RND(1)*38):IFPEEK(S+40)=620

RPEEK(S)=59THEN70 :rem 153

80 T=PEEK(S):POKES,58:POKES+G,0 :rem 161

90 V=1123+B(Y);W=62:DO=DO(INT(RND(1)*2))

srem 252

100 JV=255-PEEK(56321)tGETQS :rem 61

101 IFJV=lTHENJV=4sGOTO109 irem 124

102 IFJV=4THENJV=3:GOTO109 srem 127

103 IFJV=8THENJV=5sGOTO109 irem 134

104 IFJV=2THEN109 :rem 252

105 IFJVAND16=16THENJV=lsGOTO109 srem 237

108 JV=0 irem 166

109 ONJVGOTO210,120,140,170,190 :rem 173

110 FORN=lTO.23:NEXTsGOTO260 trem 193

120 IFPEEK(S+40)=ZTHENPOKES,TsPOKES+G,D<T

-J)iS=S+40:GOTO250 :rem 178

130 GOTO260 srem 101
140 DI=-1:IFPEEK(S+39)<62THENPOKES,T:POKE

S+G,D(T-J)sS=S-lsGOTO250 srem 250

150 IFT<>ZTHENPOKES,T:POKES+G,D(T-J)sS=S+

DIjT=PEEK(S)SGOTO360 srem 173

160 GOTO260 srem 104

170 IFT=ZTHENPOKES,T:POKES+G,D(T-J)sS=S-4

0sGOTO2 50 srem 181

180 GOTO260 trem 106

190 DI=ltIFPEEK(S+41)<62THENPOKES,TsPOKES

+G,D(T-J):S=S+1:GOTO250 srem 201

200 GOTO150 irem 97

210 POKEG+1,17sPOKEG+4,17 irem 156

215 POKES,TsPOKES+G,D(T-J)sS=S-40+DIsT=PE

EK(S)iPOKES,58:IFT=60THEN360 srem 43

220 IFPEEK(S+40)=60THENSS=SS+1000tPRINT"

(HOME)[RVS]"TAB(8-LEN(STR5(SS)})SS

srem 105

230 F0RN=lT05:NEXTsPOKES,TsPOKES+G,D(T-J)

:S=S+40+DIsT=PEEK(S)sPOKES,58srem 204

235 IFS>1943ORPEEK(S+40)>61THEN360

irem 241

240 POKEG+4,16sPOKES+G,0sGOTO260 irem 147

250 POKEG+1,9sPOKEG+4,17sPOKEG+4,16sT=PEE

K(S)iPOKES,58iPOKES+G,0 Irem 134

62 POKES,58 : POKES+G , 0 : GOT019 ;rem 234 
64 IFY=llTHEN67 :rem 141 
65 FORN=Y+ITOll:POKE7712+B(N),62:SS=SS+10 

0:PRINT"{HOME} (RVS}NTAB(8-LEN(STR$(SS) 
»SS:GOSUB9B :rem 194 

66 POKE36B77,250 : FORM~240T0250:POKE36876, 
M:NEXT:POKE36B76,0 : POKE36B77,0 : NEXT 

:rem 113 
67 E2-E2+ . 05:SC~SC+l:El-El+l:IFEl)BTHENEl 

=8 : rem 227 
68 GOT015 : rem 13 
69 GOT069 :rem 23 
78 PRINT" (CLR I (PUR}": : FORN"'l T021 : PRINTA$ : 

NEXT : PRINTA$"IHOME}" : B$ .. " >8BBB8BB88888 
88888888" :rem 108 

71 PRINT "{2 DOWNl "TAB(6)"7»»»»7{REDl" 
:P RINTTAB(6)"9 {PUR}88988989{RED}9":PRI 
NTTAB(6)"9»»»»9":PRINTTAB(6)"9»» 
»»9{PUR }" :rem 12 

72 FORN- lT03:PRINTBS"{4 DOWN }" :NEXT:PRINT 
BS"{HOME}": : POKE8185, 62 :rem 162 

73 PRINT" ( RVS I "TAB (8 - LEN (STR$ (SS) ) ) SS: TAB 
(14)CHrTAB(17)SC : POKE7697 , 163:FORN-0TO 
1l:POKE7712+B(N),60 : rem 61 

74 POKE7712+B(N)+G . 7:NEXT:FORN=7934T08164 
STEPl10:IFN=9164THEN90 :rem 73 

75 FOROsIT03 :rem 230 
76 R- N+l+INT(RND(1)·20):IFPEEK(R)<)56THEN 

76 :rem 17 
77 FORM- RTOR+89STEP22:POKEM.57:POKEM+G . 2: 

NEXTIIFO>lANDRND(1)<E2THENPOKER+(INT(R 
ND(1)·2)+2)·22.63 :rem 203 

78 IFRND(l)<.5ANDPEEK(R- 22)=62THENPOKER- 2 
2 .63 : rem 170 

79 NEXT : ram 175 
80 FORO-lTOEl Irem 37 
81 R-N+3+INT(RND( 1) ·16),IFPEEK(R)<)560RPE 

EK(R-22) <)620RPEEK(R+l)-620RPEEK(R- l)-
o2THEN85 ,rem 198 

94 POKER,62:POKER- 22,63 : rem 98 
85 NEXT :rem 172 
86 FORO- IT04 :rem 233 
87 R- N-21+INT(RNO (I)* 20):IFPEEK(R)<)620RP 

EEK(R+22) - 62THEN87 t ram 227 
88 POKER,61IPOKER+G . 0:NEXT:NEXT :rem 255 
89 POKE7710,63 : POKE7715,63 : POKE7731 . 63:PO 

KE7738,63 : rem 125 
90 FORN=7812T09142STEPl10:POKEN,63 : NEXT : F 

ORN- 7833T08163STEP110:POKEN ,63 :NEXT : RE 
TURN :rem 85 

98 IFSS)aO·E3THENCH=CH+l:E3=E3+.1:PRINT" 
(HOME) (RVS}"TAB(14)GH trem 253 

99 RETURN : rem 82 
100 OATA,l.21 . 22.23,24.42.43.44.45.46 . 47 

:rem 197 

101 DATA255 . 255.153 .102.102 , 153.255.255 . 1 
95.255.255 . 195 .1 95 . 255.255 . 195 . 60 . 60 . 
25 . 255 ,188 :rem 64 

102 OATA60 .36. 231 . 3 ,4, 24.24.60 .1 26 . 126.60 
.60.66.165 . 153.153 . 165 . 66.60 • • 24,36,1 
26 . 126.126 : rem 11 

1030ATA126 •••••• , ••• • •• , . " :rem 51 
106 OATA169, . 133,1.169.255.141 . 34,145 . 169 

.32.44,31.145 . 208.5.169,1.133.1.96.16 
9.9 . 44 :rem 98 

107 OATA31.145 . 208.5.169.2.133 . 1,96,169 . 1 
6.44.31 . 145 . 208 . 5,169.3 ,1 33 ,1,96,169 , 
4.44,31 :rem 142 

108 OATA145.208. 3 .133,l,96.169,127.141.34 
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. 145.169.128 . 44 . 32 . 145.208 ,4 .169.5.13 
3.1 , 96 :rem 102 

109 FORN=0TOll:REAOB(N):NEXT:FORN-7616T07 
679 : READM : POKEN,M:NEXT :rem 61 

110 FORN=828T0899 : READM : POKEN . M:NEXT:RETU 
RN :rem 89 

Program 2: 
Hardhal Cllmber_4 Version 
1 PRINT" (CLR)(7 OOWN}{12 RIGHT}HARDHAT CL 

IMBER" : POKE53280.1:POKE53281,1 :GOSU8780 
:rem 76 

2 POKE52 .48 : POKE56.48:CLR :rem 231 
5 PRINT"[CLR}" :rem 153 
6 PRINT" ( 7 DOWN) (12 RIGHT) HARDHAT CLIMBER 

" :rem 212 
10 POKE53280 .1:POKE53281 .1 :rem 184 
20 DO(0)=- 1:DO(1)-1:DI=DO(INT(RND(1)·2» 

:rem 180 
30 AS- "» »»»»»»»»»»»»»»»» 

»»)[LEFT}{INST})":DIMB(11);G- 54272IE 
2=0 :rem 19 

40 SC~I:CH=2:E1=0:0(0)-4:D(1)-2:D(4)-7:Z-
57:E3z 1 : 0=10000:J=56 : rem 81 

44 FORI-GTOG+24 : POKEI .0: NEXT : rem 30 
45 POKEG+24.15:POKEG+5.17 : POKEG+6.240:PQK 

EG.1B0 :rem 230 
50 GOSUB710:E4=0 : E5=2 :rem 192 
60 GOSUB500:H=0:Y-0 :rem 106 
70 S-1905+INT(RND(1)·38)IIFPEEK(S+40)-620 

RPEEK (S) =59THEN70 : rem 153 
80 T=PEEK ( S):POKES , 58:POKES+G , 0 :rem 161 
90 V~1123+B(Y):W=62:00"OO(INT(RND(1)* 2» 

:rem 252 
100 JV=255-PEEK(56321): GETOS :rem 61 
101 IFJV=lTHENJV-4:GOT0109 :rem 124 
102 IFJVm4THENJV~3:GOT0109 : rem 127 
103 IFJVm8THENJV-5:GOT0109 :rem 134 
104 IFJV"'2THEN109 : rem 252 
105 IFJVAN016=16THENJV=1 : GOT0109 t ram 237 
108 JV-0 :rem 166 
1090NJVGOT0210 , 120.140,170 .1 90 : rem 173 
110 FORN=lT023 : NEXT:GOT0260 : rem 193 
120 IFPEEK (S"+40) =ZTHENPOKES . T: POKES+G. OCT 

-J):S-S+40:GOT0250 : rem 178 
130 GOT0260 :rem 101 
140 DI=- 1:IFPEEK(S+39)<62THENPOKES . T:POKE 

S+G. O(T- J) :S=S- l :GOT0250 :rem 250 
150 IFT<>ZTHENPOKES.T : POKES+G . D(T- J):S- S+ 

DI:T=PEEK(S) : GOT0360 :rem 173 
160 GOT0260 :rem 104 
170 IFT_ZTHENPOKES,T : POKES+G , O(T_J):S_S_4 

0:GOT0250 :rem 181 
180 GOT0260 :rem 106 
190 DI_l:IFPEEK(S+41)<62THENPOKES .T :POKES 

+G.D(T- J):SaS+1:GOT0250 :rem 201 
200 GOT0150 :rem 97 
210 POKEG+1 , 17:POKEG+4.17 :rem 156 
215 POKES ,T:POKES +G, O(T- J):S=S-40+DI:TmPE 

EK(S):POKES,S8:IFT=60THEN360 :rem 43 
220 IFPEEK(S+40)",60THENSS- SS+1000IPRINT" 

(HOME) (RVS}"TAB(8-LEN(STRS(SS»)SS 
:rem 105 

230 FORN_ 1T05 : NEXT:POKES , T:POKES+G.D(T_J) 
IS_S+40+DI:T_PEEK(S):POKES.58:rem 204 

23 5 IPS ) 19430RPEEK(S+40»61THEN360 
Irem 241 

240 POKEG+4 ,16:POKES+G.0 :GOT0260 Irem 147 
250 POKEG+l , 9:POKEG+4 , 17IPOKEG+4.16IT-PEE 

K(S)lPOKES,58tPOKES+O,0 lrem 134 



260 IFTO61THEN270 irem 36

265 SS=SS+150:PRINT"{HOME}{RVSJ"TAB(8-LEN

(STRS(SS)))SS:H=H+1:T=62:IFH=16THEN44

0 :rem 160

270 IFT=60THEN360 srem 231

280 GOSUB690 irem 185

290 POKEV,W:POKEV+G,D(W-J):V=V+DO:W=PEEK(

V)iPOKEV,60:POKEV+G,7 irem 195

300

310

320

330

340

350

360

361

365

370

372

375

380

390

400

405

410

420

430

440

450

455

460

470

480

490

500

505

510

IFDO=40ANDPEEK(V+40)=56THENDO=DO{INT(

RND(1}*2)):GOTO320 srem 21

IFW=63THENDO=40 :rem 131

IFW=58THEN360 :rem 237

IFV<1944THEN100 irem 73

Y=Y+lsIFY=12THEN60 :rem 57

POKEV,62:GOTO90

POKEG+4,16:SO=250sIFT=60THENT=W

rem 136

FORQQ=1TO30:NEXT

T1=T

POKEG+1,SO:POKEG+4,33:IFPEEK(S+40)<> 5

6ANDS<1944THEN3 75

GOTO 380

POKES,T:POKES+G,D{T-J):S=S+40

S):POKES,58:POKES+G,0

FORN=lTO17sNEXT:SO=SO-5:IFSO>150THEN3

70

rem 141

trera 16

rem 180

rem 227

rem 112

T=PEEK(

rem 122

rem 231

POKEG+4,16sCH=CH-l:IFCH=-lTHENPOK£532

72,21;GOTO1000 :rem 2

PRINT"{HOME}{RVS}"TAB(25)CHsPOKEV,W:P

OKEV+G,D(W-J):Y=Y+1 :rem 43

IFW=58THENPOKEV,T1:POKEV+G,D(T1-J)

rem 124

IFY>10THEN60 jrem 177

IFS>1943THENPOKES,T:GOTO70 :rem 146

POKES,58:POKES+G,0:GOTO90 :rem 24

IFY=11THEN470 :rem 233

FORN=Y+lTOUsPOKE1123+B(N),62 SS=SS+1

00:PRINT"[HOME}(RVS}"TAB{8-LEN(STR${S

S) ) )SS :rem 187

GOSUB690sNEXT :rem 54

POKEG+4,33:FORM=9TO176STEP2:POKEG+1,M

jNEXTsPOKEG+4,32 :rem 50

E2=E2+.05:SC=SC+1:E1=E1+1:IPE1>8THENE

1 = B

GOTO60

GOTO490

:rem 17

:rem 59

:rem 115

520

530

535

540

550

560

570

575

PRINT"[CLR][PURJ";:FORN=1TO22:PRINTA?
sNEXT:PRINTA$"{HOME}" :rem 220

B$=">88888888888888888888888888888888

888888" :rem 15

PRINT"{3 DOWN}"TAB{15)"?>>>>>>>>?

{RED}":PRINTTAB(15)"9{PUR}88888888
(RED]9" trera 121
PRINTTAB(15)"9>>>>>>>>9":PRINTTAB(15)

"9>>>>>>>>9[PUR]P1 :rem 243

FORN=1TO3:PRINTB$"{4 DOWN}":NEXT:PRIN

TB$"{HOME}";:POKE1983,62 srem 207

PRINT"JRVS}"TAB(8-LEN{STR${SS)))SS;TA
B(25)CH;TAB(31)SC:POKE1054,163

rrera 157

FORN=0TOllsPOKE1123+B(N),60 irem 18

POKE112 3+B(N)+G,7:NEXT:FORN=1344TO194

4STEP200:IFN=1944THEN600 :rem 143

FORO=1T03 :rem 20

R=N+1+INT(RND(1)*38):IFPEEK(R)<>56THE

N560 :rem 113

FORM=RTOR+160STEP40:POKEM,57:POKEM+G,

2:NEXT irem 3

IFO>1ANDRND(1)<E2THENPOKER+{INT{RND(1

)*2)+2)*40,63 :rem 132

580 IFRND(1)<.5ANDPEEK(R-40)=62THENPOKER-
40,63 :rem 216

590 NEXT irem 221

600 FORO=1TOE1 srem 83

610 R=N+3+INT(RND(l)*36) :rem 50

615 IFPEEK(R)<>56ORPEEK(R-40)<>62ORPEEK(R

+1)=62ORPEEK(R-1)=62THEN630 irem 82

620 POKER,62:POKER-40,63 :rem 142

630 NEXT jrem 216

640 FOR0=lTO4 :rem 21

650 R=N-39+INT(RND(l)*38):IFPEEK(R)<>62OR

PEEK(R+40)=62THEN650 :rem 77

660 POKER,61:POKER+G,0:NEXT:NEXT :rem 43

670 POKE1122,63:POKE112 5,63:POKE1161,63!P
OKE1166,63 :rem 129

680 FORN=1304TO1904STEP200:POKEN,63:NEXTi
FORN=1343TO1943STEP200:POKEN,63:NEXT

:rem 90

685 RETURN :rem 131

690 IFSS>=Q*E3THENCH=CH+1:E3=E3+1:PRINT"

(HOME}{RVS}"TAB(25)CH :rem 45

700 RETURN :rem 119

710 DATA,1,39,40,41,42,78,79,80,81,82,83
:rem 231

720 DATA255,2 55,153,102,102,153,255,255, 1

95,255,255,195,195,255,255,195,60,60

:rem 31

725 DATA25,255,188 :rem 180

730 DATA60,36,231,3,4,24,24,60,126, 126, 60

,60,66,165,153,153,165,66,60,,24,36

:rem 195

735 DATA126,126,126 :rem 220

740 DATA126,,,,,,,,,,,,,,,,, srem 58

750 DATA169,,133,1,169,255,141,34,145,169

,32,44,31,145,208,5,169,1,133,1,96

:rem 163

755 DATA169,8,44 :rem 83

760 DATA31,145,208,5,169,2,133,1,96,169,1

6,44,31,145,208,5,169,3,133,1,96,169

:rem 15

765 DATA4,44,31 :rem 20

770 DATA145,208,3,133,1,96,169,127,141, 34

,145,169,128,44,32,145,208,4,169,5

irn 176

775 DATA133,1,96 srem 76

776 FORN=0TO11:READB(N):NEXT irem 251

777 RETURN :rem 133

7S0 FORI=0TO11:READX:NEXT:PRINT"[9 DOWN}

(9 RIGHT}REDEFINING CHARACTERS"

;rem 204

782 POKE56334,PEEK(56334)AND254:POKE1,PEE

K{1)AND251

783 FORI=12288TO12288+256*8:POKEI
40960)iNEXTI

784 POKE1,PEEK(1)OR4:POKE56334,PEEK(56334

)OR1

785 FORI=12288+56*8TO12288-(-63*8+7

OKEI.M:NEXTI

786 POKE53272,(PEEK{53272)AND240)+12

:rem 196

rem 120300 RETURN

1000 PRINT"{CLR}YOUR SCORE IS "[SS

1010 PRINT"(6 DOWN}DO YOU WISH TO

AIN (Y/N) ?"; jrem 158
1020 GETA$:IFA$=""THEN1020 srem 169

1030 IFA$="Y"THENPOKE53272,(PEEK(53272)AN

D240)+12:GOTO2 srem 133

1040 IFA$o"N"THEN1020 : rem 183

1050 SYS2048 trem 147

rem 194

PEEK{I+

rem 115

rem 146

READM:P

rem 158

rem 109

PLAY AG
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260 IFTo61THEN270 :rem 36 
265 SS-SS+1 50 :PRINT"(HOHE}(RVS}"TAB(8-LEN 

( STR${SS» )SS :H~H+1 IT=62:IFH~16THEN44 
o : r em 160 

279 IFT- 60THEN360 : rem 231 
280 GOSUB69 0 :rem 185 
29 0 POKEV,W:POKEV+G , D( W-J ):V-V+OO : W-PEEK( 

V) I POKEV. 60: POKEV+G , 7 Irem 195 

300 IFOO-40ANDPEEK(V+40 )s56THENDO=OO (INT( 
RND(1) · 2):GOT0320 :rem 21 

310 IFW- 63THENDQ=40 :rem 131 
320 IFW-58THEN360 : rem 237 
330 IFV<1944THEN100 : rem 73 
340 Y- Y+l:IFY-12THEN60 :rem 57 
350 POKEV,62 : GOT090 :rem 141 
360 POKEG+4 ,16: S0-250 : IFT=60THENT=W 

:rem 136 
361 FOROO,. IT03e:NEXT : rem 16 
365 T1,.T :rem 1813 
3 713 POKEG+1,SO:POKEG+4,3 3 :IFPEEK (S+40) <>5 

6ANDS<1944THEN375 :rem 227 
372 GOTO 389 :rem 112 
375 POKES , T : POKES+G , D(T- J):S-S+4 e:T-PEEK( 

5) : POKES. 58: POKE5+G . e :rem 122 
3813 FORN-1T017:NEXT:50=SO- 5 : IF50>15eTHEN3 

79 :rem 231 
3913 POKEG+4 . 16:CH=CH- 1:IFCH=-lTHENPOKE532 

72, 21 : GOT01ee0 :rem 2 
4130 PRINT " {HOME}{RV5}"TAB(25)CH:POKEV,W:P 

OKEV+G , D(W- J) : Y-Y+l :rem 43 
495 IFW-58THENPOKEV , Tl:POKEV+G , D(T1 - J) 

: rem 124 
419 IFY> 10THEN69 : rem 177 
420 IFS)1943THENPOKES,T:GOT079 :rem 146 
4313 POKES , 58:POKE5+G , 0 : GOT099 : rem 24 
449 IFY""llTHEN47e :rem 233 
459 FORN-Y+1T011:POKE1123+B(N) , 62 : 55=55+1 

00:PRINT" {HOME} {RV5} "TAB( 8-LEN(5TR$( S 
5»)55 :rem 187 

455 GOSUB690 : NEXT : rem 5 4 
469 POKEG +4, 33 : FORM=9T0176STEP2:POKEG+l.M 

: NEXT:POKEG+4 , 32 : rem 59 
4 70 E2mE2+.05 : SC=SC+1:EI -El+l:IFEl>8THENE 

1-8 : rem 17 
48 0 GOT069 :rem 59 
490 GOT04ge :rem 115 
5139 PRINT"! CLR}(PUR }" ;:FORN=IT022 : PRINTI\$ 

:NEXT:PRINTA$"{HOME}" : re m 229 
:i05 B$-" )88888888888888888888888888888888 

888888" : rem 15 
519 PRINT"!3 DOWN]"TAB(15)"?»»»»1 

{RED) " :PRINTTAB(15)"9{PUR}88888888 
(REDI9" :rem 121 

5 15 PRINTTAB( 15) "9») » > »9" : PRINTTAB( 15) 
"9»»»»9{PUR)" :rem 243 

529 FORN'"' l T03 : PRINTB$ " {4 DOWN)" : NEXT : PRIN 
TB$ "{HOME)" ;:POKE1983 , 62 :rem 297 

539 PRINT" {RV5} "TAB (a- LEN (STR$ (55) ) ) 55; TA 
B(25)CH;TAB(31) SC : POKE1954 , 163 

: rem 157 
535 FORN-9T011 : POKE1123+B(N),60 : rem 18 
549 POKE1123+S (N )+G , 7:NEXT : FORN=1 344T0194 

45TEP299 : IFN,.1944THEN690 : rem 143 
559 FORO"'IT03 :rem 29 
560 R-N+1+INT(RND(I)*38) : IFPEEK(R)<)56THE 

N560 :rem 118 
570 FORMmRTOR+160STEP4e : POKEM , 57:POKEM+G, 

2 : NEXT :rem 3 
575 IFO) l ANDRND( 1) <E2THENPOKER+ ( INT(RND(1 

)*2)+2)*40,63 :rem 132 

589 IFRND (1)<.5ANDPEEK(R- 40)=62THENPOKER-
49,63 : rem 216 

590 NEXT : rem 221 
690 FORO=ITOE1 :rem 83 
6 10 R=N+3+INT(RND(1)*36) :rem 59 
615 IFPEEK(R)<)560RPEEK(R-40)<)620 RPEEK(R 

+1)~620RPEEK(R-1) a62THEN630 :rem 82 
620 POKER , 62 : POKER- 40,63 :rem 142 
639 NEXT :rem 216 
64 9 FORO=IT04 : rem 21 
650 RsN-39+INT(RND( 1 ) *38) : IFPEEK(R)<)620 R 

PEEK(R+40)=62THEN650 : rem 77 
660 POKER,61:POKER+G,0:NEXT : NEXT : rem 43 
670 POKE1122 , 63:POKE1 1 25 , 63 : POKE1161 , 63 : P 

OKE1l 66 , 63 :rem 129 
680 FORN=13 04T01904STEP209 : POKEN,63 : NEXT : 

FORN~1343T01943STEP2e0:POKEN , 63:NEXT 

: rem 99 
685 RETURN : rem 131 
690 IFSS)30* E3THENCH-CH+1: E3=E3+1 : PRINT" 

(IIOME}{RVS} " TAB(25)CH :rem 45 
700 RETURN : rem 119 
710 DATA, 1 , 39 . 49 , 41 , 42,78,79 , 80 , 81, 8 2 , 83 

:rem 231 
729DATA255,255.153,102.192,153,255,255,l 

95 , 255 , 255 , 195 , 195,255 , 255 , 195,60,69 
: rem 31 

725 DATA25 , 255 , 188 : rem 18 13 
739 DATA6e , 36 , 231,3 , 4 , 24 , 24,60,126 , 126, 60 

,69,66,1 65 ,1 53,153,165 , 66 , 60. , 24 , 36 
: rem 19 5 

735 DATA126 , 126 , 126 :rem 229 
749DATA126"""" ,. """ , :rem 58 
759 DATA169,. 133, I, 169, 255 , 141 , 34 , 145 , 169 

, 32 ,44, 31 ,1 45 , 208,5,169, 1, 133 , 1,96 
: rem 163 

755 DATl1.l69 , 8 ,44 :rem 83 
769 DATA3 1, 145 , 208, 5.169, 2, 133 , 1.96.169 ,1 

6 , 44,31.145,208 , 5,169 , 3 , 1 33 , 1 , 96 , 169 
:rem 15 

765 DATA4 , 4 4 , 31 : rem 29 
770 DATAI45 , 29 8.3 , 133 , 1 , 96 ,169 ,1 27 , 141, 34 

, 145 , 169 ,1 28,44,32 ,145,208.4 . 169 ,5 
: r em 176 

775 DATA133. 1. 96 :re m 76 
776 FORN=9TOll :READ8(N) : NEXT :rcm 251 
777 RETURN :rem 133 
780 FORI-0TO l l :READX:NEXT:PRINT "[ 9 DOWN) 

(9 RIGHT}REDEFINING CHARACTERS" 
:rem 204 

782 POKE56334 , PEEK(56334)AND254 : POKE1,PEE 
K(1)AND251 :rem 194 

783 FORI-12288T012288+256-8:POKEI.PEEK(I+ 
4(969) :NEXTI : rem 115 

784 POKE1 , PEEK(1)OR4 : POKE56334,PEEK(56334 
)OR1 : rem 146 

785 FORI= 12288+56·8TOI2288+63 *8+7:READM:P 
OKEI ,M:NEXTI :rem 158 

786 POKE53272 , (PEEK(53272)AND240)+12 
: rem 196 

390 RETURN : rem 120 
1990 PRINT"{CLR)YOUR SCORE IS ";55 

: rem 199 
1019 PRINT" {6 OOWN}DO YOU WISH TO PLAY AG 

AIN (YIN) 1 "; :rem 158 
1920 GETA$: IFA$= "" THEN 1929 : rem 169 
1930 IFA$="Y"THENPOKE53272, (PEEK (53272)AN 

D240)+12 : GOT02 : rem 133 
Hl40 IFA$<) " N"THEN1029 : rem 183 
1959 SY52948 : rem 147 
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Cave-In For 64
27 PRINTSPC{168)"OE2 T3{DOWN][3 LEFT}

T

(Article on page 80.)

BEFORE TYPING...

Before typing in programs, please refer to "How

To Type COMPUTES Gazette Programs," "A

Beginner's Guide To Typing In Programs," and

"The Automatic Proofreader" that appear before

the Program Listings.

1 POKE56,28:CLR:DEFFNW(X)=PEEK(37151)AND3

2 :B=36865 :GOSUB6 : retn 186

2 PRINT"fCLR}fWHT]"SPC(7 3)"CAVE-IN"SPC(10

1)"{BLK}F1 FOR HELP":GOTO56 :rem 101

3 A$="+01-22-01+22+01"sF=A+VAL(MID$(A?,D*

3+1,3))*V :rem 248

4 X=VAL(MIDS(AS,0*3+4,3)):L=F+X:R=F-X:RET

URN :rem 118

5 PRINTSPC{230}"V"sRETURN : rem 194

6 Y=30iPOKEB+14,42:POKED+1,150:GOTO8

:rem 112

7 Y=28:POKEB+14,107:POKEB+1,22:POKEB,25:P

OKEA,VAL(MID$("235241243242",D*3+l,3))

:rem 146

8 P0KE648,Y:IFFNW{W)THENRETURN :rem 249

9 G0T08 :rem 170

10 PRINTSPC(207)"HtDOWN][LEFT}EM^(DOWN}

{LEFT]N"sRETURN :rem 186

11 PRINTSPCf161)"M{DOWN}^£D0WN}[LEFT]
DOWN}{LEFTTiM^tDOWN}{LEFT]

2 D0WN}{2 LEFT]N[UP}N":RETURN

:rem 79

12 PRINTSPC(92)W$MID$(X?,37)"{2 DOWN}

{3 LEFT][J[UP}N{UPlN" sRETURN ;rem 81

13 PRINT"(DOWN}{RIGHTT"WSMID$(XS,19)"
{2 D0WN}{3 LEFT)n{UP}N(UP]N"sRETURN

srem 34

14 PRINT"^"X?"{LEFT}N"sRETURN :rem 72

15 PRINTSPC(209)"N[DOWN}(LEFT]§Gi{DOWN}
[LEFTjM":RETURN :rem 191

16 PRINTS?C(188)"N[UP]N[2 D0WN}{2 LEFT}

g G 2 i DOWN} { LEFT"]! G ^ ( DOWN} [ LEFT}
EG5JJD0WN} { LEFT] M{DOWN) M" sRETURN

srem 87

17 PRINTSPC(146)"N[up]n{UP]NJ3 DOWN}
{3 LEFT}EG3"H]D?(Y$,40)W$:RETURN

:rem 55

18 PRINTSPC{83)"N(UP]N;{UP]N(3 DOWN}

[3 LEFT) |<G3"MID$(YlF, 22 }W$: RETURN
: rem 8

19 PRINTSPC(20)"N"Y$"M{HOME]":RETURN

:rem 93

20 PRINTSPC(229)"£[DOWN)(LEFT]gTi"fRETU

RN :rem 66

21 PRINTSPC(205)"ET3P{DOWN](LEFTjiMS

[DOWN}{2 LEFT}|@1?":RETURN :rem 141
22 PRINTSPC(158)"E2 Tl£"MID$(X$,40)"

(3 LEFT}i3 T3":RETURN :rem 153

23 PRINTSPC(89)"i2 T3£"MID$(X$,22)"
{3 LEFTJE3 Ti":RETURN :rem 109

24 PRINT" {DOWN)P_"MIDS(X$, 4) " JLEFT}ET3":
RETURN :rem 225

25 PRINTSPC(231)"0{DOWN]{LEFTj^T^"sRETU
RN srem 63

26 PR.TNTSPC(210)"OET3EDOWN] {2 LEFT}

£g3{DOWN){LEFTTLB@3"sRETURN
:rem 157
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:rem 88

28 PRINTSPC(105)HOff2 Tg(D0WK}l3 LEFT}

I|G3"MIDS(Y5, 25T"E3 T^ ": RETURN
:rem 80

29 PRINTSPC(42)"0"MIDS(YS,4)"£T§":RETUR

N :rem 213

30 PRINTSPC( 230 )"ljTg{ DOWN} (LEFT1ET3" :

RETURN :rem 14

31 PRINTSPC(207)"g3 T3(2 DOWN][3 LEFT}
§3 @3":RETURN :rem 237

32 PRINTSPC(161)MIDS(Z$,13)SPC(147)MID$(2

$,13):RETURN :rem 104

33 PRINTSPC(92)MID$(Z5,7)"(DOWNj"SPC(251)

MIDS(Z$,7):RETURN :rem 51

34 PRINTSPC{23)Z?SPC(154)SPC(245)Z$"

[HOME}":RETURN :rem 160

35 PRINT"{CLR}{WHT}":FORV=0TO5:G0SUB3:IFP

EEK(F)=32THENPRINT"{HOME}":ONVGOSUB34,

33,32,31,30SGOTO41 :rem 226

36 PRINT"(HOME}"iIFPEEK(L)=3 2THENONV+1GOS

UB14,13,12,11,10,5iGOTO38 :rem 86

37 ONV+1GOSUB24,23,22,21,20,5 :rem 62

38 PRINT"{HOME]":IFPEEK(R)=32THENONV+1GOS

UE19,18,17,16,15,5:GOTO40 :rem 112

39 ONV+1GOSUB29,28,27,26,25,5 :rem 89

40 NEXT '-rem 163

41 GOSUB77:W=PEEK(37151):IFY=30GOTO44

:rem 251

42 IF(WAND32)=0THENPOKEB,Z:GOSUB6:POKEA,X

srem 134

43 GOTO41 :rem 5

44 IFK=0ANDP<TITHENX=PEEK{B)+1:POKEB,X:P=

TI+40:IFX=122THENRETURH :rem 167

45 IF(WAND4)GOTO51 srem 70

46 V=lsGOSUB3:IFPEEK(F)<>32THENA=F:POKE30

720+A,lsGOTO35 srem 123

47 IFA=7397ANDK=0THENRETURN :rem 236

48 IFPEEK(A)<>13GOTO51 srem 47

49 K=K-1:PRINTSPC(116)"MAN FOUND"SPC(34)"

MEN LEFT="KsPOKEA,160 :rem 178

50 IFK=0THENPRINTSPC(72)"CAVE-IN"sIFGTHEN

0=1 srem 43

51 IF(WAND16)=0THEND=VAL(MID$(D$,D+3,1))s

GOTO35 srem 229
52 POKE37154,127:X=PEEK{37152)AND128:POKE

37154,255sIFX=0THEND=VAL(MIDS(D$,D+l,l

))sGOTO3 5 :rem 11?
53 IF(WAHD8)=0THEND=VAL(MID$(D$,D+4,1)):G

OTO3 5 srem 185

54 IF{WAND32}=0ANDO=0THENZ=PEEK(B)sX=PEEK

(A):G0SUB7 srem 201

55 G0T041 srem 8
56 D=3sD$="+02-44-02+44"sPRINTSPC(91)"

[WHTjMINE BEING DUG :rem 131

57 POKE648,2asA=7397:X$="{21 SPACES]"sPRI

NT" {CLR] [RVSHCYN} "X$ ; :FORW=1TO21

srem 142

58 PRINT"{OFF}{BLU}"XS"[CYN){RVS} ";sNEXT

:PRINTXS"{HOME}":POKE7673,160:POKE3839

3,3sPRINTSPC(141)"{WHT]E :rem 131

59 GOSUB77sX=INT(RND(l)*4)sY=X srem 33

60 W=A+VAL(MID$(DS,X*3+l,3)) :rem 237
61 IFPEEK(W)=32THENZ=0:POKEW,X:POKEA+VAL(

MID$(D$,X*3+1,3))/2,160sA=WsGOTO59

srem 15

62 X=(X+1)*-{X<3)jIFX<>YGOTO60 :rem 4

63 X=PEEK(A)sPOKEA,160:IFZ=0THENPOKEA,13s

Z=lsK=K+l srem 7b

Cave-In For 64 
(Article 0/1 page 80.) 

BEFORE TYPING ... 
Before typing in pro~rams, p lease refer to " How 
To T}'pe COMPUTET's Gazette Programs," "A 
Begin ner's Guide To Typi ng In Programs," and 
"The Autom.llic Proofreader" thai appear before 
the Progra m listings. 

1 POKE56 . 28 : CLR : OEFFNW(X) . PEEK(371S1)AND3 
2 : D=36865:GOSUBG :rem 186 

2 PRINT " (CLR] (WHT J .. SPC ( 73) "CAVE-IN " SPC (10 
l)"{SLK]Fl FOR HELP" : GOTOS6 : rem 101 

3 A$="+IH-22-01+22+01": F=A+VAL( MID$ (AS , D* 
3+1 . 3»*V : rem 248 

4 X=VAL(MID$(A$,D*3+4 , 3» : L=F+X : R=F-X : RET 
URN : rem 118 

5 PRINTSPC(230)"V":RETURN :rem 194 
6 Y~30:POKEB+14 , 42:POKED+1.150 : GOT08 

:rem 112 
7 Y=28 : PQKED+14,107 : POKEB+l , 22:POKEB , 25 : P 

OKEA .VAL(MID$( " 235241243242",D*3+1.3» 
:rem 146 

8 POKE648 , Y : I~FNW(W)THENRETURN : rem 249 
9 GOT08 : rem 170 
1£'1 PRINTSPC ( 207) "M (DOWN) (LEFT) 8M! [DOWN] 

(LEFT)N" : RETURN : rem 186 
11 PRINTsPC ( 161 ) "M {DOWN)M{ DOWN} (LEFT J 

gM!{OOWN]{LEFTTgM~{OOWN}(LEFTl 
gMH2 DOWN}{2 LEFT}!:!{UP}!:!":RETURN 

: rem 79 
12 PRINTSPC(92)W$MID$(X$ , 37)"{2 OOWN) 

(3 LEFT}N{ UP] N{UP}N" : RETURN : rem 81 
13 PRINT" { DOWN) {RIGHTT"W$MID$ ( X$ , 19) " 

{2 DOWN)(3 LEFT1~{up)!:!{upl~" :RETURN 
: rem 34 

14 PRINT"M"X$"{LEFT}N":RETURN :rem 72 
15 PRINTsPC ( 2(9) "N (DOWN) I LEFT} gG~ {DOWN} 

(LEFT}M" : RETURN :rem 191 
16 PRINTSPC(188)"N{UP)N{2 DOWN){2 LEFT) 

gG8IDOWN){LEFTTgG~{DoWN]{LEFTJ 
EG8!DOWN} {LEFT]!:!{DOWN]!:!": RETURN 

:rem 87 
17 PRINTSPC(146)~N{UpJN{UP]N{3 DOWN} 

{3 LEFT}EG3 "MID$(Y$740)Wl : RETURN 
:rem 55 

18 PRINTsPC( 83) "N{UP}N{UP}N{3 DOWN] 
{3 LEFT}EG3"MID$(YS,22)W$:RETURN 

: rem 8 
19 PRINTS PC ( 20 ) "N" V$ "M (HOME) " : RETURN 

- - : rem 93 
20 PRINTSPC( 229) "P{DOWN) {LEFT} ET!" : RETU 

RN - : rem 66 
21 PRINTSPC(205)"ET~P(DOWN} (LEFTHM! 

( ooWNI{2 LEFTlg (H~" : RETURN :rem 141 
22 PRINTSPC(158)"g2 T3P"MID$(X$ , 40)" 

(3 LEFTIE3 T~":RETURN :rem 153 
23 PRINTSPC(89)"E2 T!P"MID$(X$,22)" 

{3 LEFT)g3 T~":RETURN :rem 109 
24 PRINT"{DOWN]P"HID$(X$,4)"{LEFT}8T8 " : 

RETURN - : rem 225 
25 PRINTS PC ( 231 ) "01 DOWN] (LEFT J ET~" : RETU 

RN - :rem 63 
26 PRl NTSPC(210)"OgT!{OOWN]{2 LEFT) 

gG~ (DOWN) I LEFTT!!8@ ~" : RETURN 
: rem 157 
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27 PRINTSPC(168)"OE2 T~IDOWN)13 LEFT} 
8G~"MID$(V$,43T"g3 T~ ": RETURN 

:rem 88 
28 PR r~rSPC(105)"Og2 T~IOOWN} {3 LEFT) 

8G!"MID$(Y$ ,25T"E3 T~":RETURN 
:rem 80 

29 PRINTSPC(42)"O"MID$(Y$ , 4)"8T~" : RETUR 
N - : rem 213 

30 PRINTSPC(230)68T~(OOWN){LEFT}ET3" : 
RETURN : rem 14 

31 PRINTSPC(207)"83 T~{2 DOWN}{3 LEFTJ 
83 @~ ":RETURN : rem 237 

32 PRINTSPC(161)MID$(Z$,13)SPC( 147)MID${Z 
$,13): RETURN : rem 104 

33 PRINTSPC(92)MID${Z$,7)"{OOWN}"SPC{251) 
MIDS (Z$, 7) : RETURN : rem 51 

34 PRINTSPC ( 23) Z$SPC( 154 )SPC (245) Z$ " 
{HOME}" : RETURN : rem 160 

35 PRINT" ( CLR J {WHT} " : FORV"0T05 : GOSUB3 : IFP 
EEK(F)=32THENPRINT"(I-IOMEI" : ONVGOSUB34 , 
33 , 32,31,30 : GOT041 : rem 226 

36 PRINT"{HOME}" : IFPEEK(L)-32THENONV+IGOS 
UB14 ,1 3 , 12,11 ,10 , 5 : GOT038 :rem 86 

370NV+IGOSUB24,23,22,21,20 , 5 :rem 62 
38 PRINT"{nOME) " :IFPEEK(R)"'32THENONV+IGOS 

UB I 9,18 ,17,16 ,1 5,5 : GOT040 : rem 112 
390NV+IGOSUB29,28 , 27,26,25 , 5 :rem 89 
40 NEXT :rem 163 
41 GOsU877 : W_ PEEK(37151) : IFVa 30GOT044 

:rem 251 
42 IF{WAND32) m0THENPOKEB , Z: GOsUB6 :POKEA , X 

:rem 134 
43 GOTQ41 :rem 5 
44 IFK=0ANDP<TITHENX=PEEK{B)+I:POKEB , X: P= 

TI+40 : IFX=122THENRETURN :rem 167 
45 IF(WAND4)GOT0 51 : rem 70 
46 V=1: GOSUB3 : IFPEEK(F)<)32THENA=F:POKE30 

720+A,l:GOT035 :rem 123 
47 IFAs7397ANDKm0THENRETURN :rem 236 
48 IFPEEK(A)<>13GOT051 :rem 47 
49 K=K- l: PRINTSPC( 116) "HAN FOUND"SPC( 34) " 

MEN LEFT="K : POKEA, 160 : rem 178 

50 IFK=0THENPRINTSPC(72)"CAVE- IN" : IFGTHEN 
0=1 : rem 43 

51 IF(WANDI6) - 0THEND-VAL(MIO$(D$ , O+3 ,l»: 
GOT035 : r e m 229 

52 POKE37154,127 : X- PEEK(37152)AND128 : POKE 
37154,255:IFX-0THEND~VAL(MID$(D$,D+1.1 

»:GOT035 :rem ll'iJ 
53 IF(WAND8)=0THEND=VAL(MID$(D$,D+4,1»:G 

OT035 : rem 185 
54 IF(WAND32) _0ANDO=0THENZ~PEEK(B):X=PEEK 

(A) : GOSU137 :rem 201 
55 GOT041 : rem 8 
56 D~3:D$- "+02-44-02+44":PRINTSPC(91) " 

{WHT}MINE BEING DUG : rem 131 
57 POKE648 , 28 :A=7 397 : XS,,"{21 SPACES)" : PRI 

NT" {CLR} (RVS) (CYN) " X$ ;: FORW=l T021 
: rem 142 

58 PRINT"{OFF }{BLU}"X$ "( CYN}{RVS) ";:NEXT 
: PRINTX$"(HOME}" : POKE7673,160 : POKE3839 
3 , 3:PRINTSPC(141)"lwHT)e : rem 131 

59 GOSUB77:X-INT(RND(1) *4):V- X :rem 83 
60 W=A+VAL(MID${D$ , X*3+1 , 3» : rem 237 
61 IFPEEK(W) - 32THENZ=0 : POKEW,X:POKEA+VAL( 

MID$(D$,X * 3+1,3» / 2 , 160 : A=W : GOT059 
: rem 15 

62 X=(X+l)*-{X<3) : IFX<>'iGOT060 :rem 4 
63 X=PEEK(A):POKEA , 160:IFZ=0THENPOKEA, 13 : 

Z=1 :K-K+l : rem 76 



64 IFX<>5THENA=A-VAL(MID${D5,X*3+ 1,3)J sGO

TO59 :rem 131

65 W$="M{D0WN3m(D0WN}M":X$="[D0WN][LEFT)
|cMS[DOWN][LEFT]EMiTDOWN}[LEFT]
ems(down)[left]gm§(down}[left]
Em3(down][left]em3(down)[left]

EmS[down][left)EmS(down}[left]
Em§[down)(left)Ems{down}{left]

Bm3(down)[left]Em|[down}{left)
Ems(down)(left]Em3(down)[left]

Em3[down][left]EmIEdown}[left]

left]emsedown}[left]

:rem 101

66 y$="{down][left]egs{down}{leftl^gs

(down}{left}Eg3{down}{leftJEgS

(DOWN)(LEFT}EG?{DOWN}ELEFTjjfG^
{down]£ left}Bg|[down)JleftJEgE
{down][left]|g|[down]{leftJEgI
{DOWN]{LEFT]|gS[DOWN]{LEFT]§GS
(DOWN)[LEFT)gG3[DOWN)[LEFTJEG3
{DOWN}{LEFTJEGS(DOWN){LEFT}EGS
(down} (left) EG=j{down) {left]Eg§
[DOWN]{LEFT)EGS{DOWN}{LEFT] srem 31

67 DS="3012301"sG0SUB6:Z$="E19 TE"sPOKE

A,209sGOSUB35 :rem 133

68 GOSUB7sPOKE217, 156 : POKE218,156: rein 188

69 PRINT"[HOME}{RVS]{CYN}PRESS THE FIRE B

UTTONfOFF](RIGHT)[WHTJtWICE=PLAY - ONC
E=END :rem 91

70 FORW=37933TO38329STEP22:FORX=0TO18f POK

EW+X,Is NEXTtNEXT srem 187

71 GOSUB77sIFFNW{X)GOTO71 srem 84

72 GOSUB6sPRINT"{CLR] srem 155

73 IFFNW(X)=0GOTO73 srem 157

74 FORW=0TO30:IFFNW(X)=0GOTO88 :rem 143

75 NEXT srem 171

76 POKE56,30sCLRiEND srem 194

77 GETA5sIFA5<>CHR${133)THENRETURN:rem 83

78 POKEB,25sGOSUB6sPRINT"{CLR}PICK ONE

[BLK]":PRINT"(DOWN) F1=NOVICE"sPRINT"
{DOWN} F3=ADVANCED srem 20

79 PRINT"{DOWN) F5=OLD MAP";PRINT"(DOWN)

[SPACE)F7=END"jPRINT"{DOWN)(WHT)*CURRE
NT LEVEL :rem 56

80 PRINT"{3 DOWN}GOAL-{BLK]FIND THE MINER

S"SPC(7)"AND GET BACK :rem 112

81 PRINT"[WHT]{2 DOWN)JOYSTICK-fBLK}MOVE"
:PRINT"SEE MAP QT srem 152

82 PRINT'SEE LEFT<W>SEE RIGHT"SPC(11)"V"S

PC(18)"SEE BACKThOME}{WHT}":IFGTHENPRI

NT"{3 DOWN}*"sGOTO84 :rem 88
83 PRINT"{DOWN]* :rem 85
84 GETA$sIFA$o""THENW=ASC(AS)-132:ONABS(

W)GOTO86,87,68,72 :rem 118

85 GOTO84 srem 18

86 G=0:GOTO88 irem 5

87 G=l srem 36

88 O=0sK=0sPRINT"{CLR]":GOTO56 :rem 154

Alpha-Shoot
(Article on page 118.)

Program 1: Alpha-Shoot — VIC Version

5 PRINT"(CLR]":Y=7900!SV=36878sSS=36876sC
L=36879sPOKECL,78sPOKESV,14 rrem 225

7 H=8108:CL=30720;J=37137:POKE650,12BsPOK

E651.1 srem 130

8 DIM AB(26):FORX=1TO26:AB(X)=32:NEXTX

:rem 25

10 GOSUB200 :rem 115

12 GOSUB40 jrem 71

14 GOSUB215iFORX=8120TO8141:POKEX,67 s POKE

X+30720,3:NEXTX :rem 225

16 GOSUB250sGOSUB265 :rem 213

30 GOSUB435:GOTO16 srem 89

40 PRINT"{CLR)"sRESTORE:Y=7900 :rem 198
42 READL:IFL=0THEN90 :rem 232

43 POKE Y,L srem 103

50 POKEY,LsREAD P:POKESS,PsREAD D srem 48

60 FORX=1TOD:NEXTX;POKESS,0 :rem 54

70 Y=Y+l:FORX=lTO10:NEXTXsIFL=32THENY=Y-l

erem 161

80 IFY=7922THENY=7952

85 GOTO 42

90 RERDA$sIPA$="0"THEN100

92 READP:READD

95 PRINT"(4 RIGHT]"A?sPOKESS,P

97 FORX=1TOD s NEXTX:POKESS,0:FORX=1TO10:NE

XTX:P RINT"{HOME}":GOTO90
100 FORX=lTO1500sNEXTX:RETURN

170 DATA 1,135,310,2,135,310,3,175,310,4,

175,310,5,183,310,6,183,310

rem 253

srem 12

rem 137

rem 113

rem 163

rem 246

rem 146

rem 239

173 DATA 7,175,615,8,163,310,9,163,310,10

,159,310,11,159,310 :rem 131

175 DATA 12,147,120,13,147,120,14,147,120

,15,147,120,16,135,602 srem 5

177 DATA17.175,310,18,175,310,19,163,601,

20,159,310

178 DATA21,159,313,22,147,601,23,175,121

srem 221

179 DATA 32,175,121,32,175,231,24,163,601

,25,159,310,32,159,310 srem 26

181 DATA 26,147,605,0 trem 7

183 DATA"HOW",135,310,"[4 RIGHT}I",135,31

0,"{6 RIGHT)KNOW",175,310 srem 11

184 DATA"{11 RIGHT}MY",175,310 srem 105

185 DATA"[DOWN][4 RIGHTJa",183,310,"

[DOWN}{5 RIGHT}B",183,310,"(DOWN)
(6 RIGHT}C'S",175,610 srem 158

187 DATA"(2 DOWNjNEXT",163,310,"f2 DOWN)
{5 RIGHT)TIME",163,310,"(2 DOWH}

(10 RIGHTjWON'T",159,310 srem 107
189 DATA"{3 DOWN)YOU",159,310,"[3 DOWN]

(4 RIGHTlSING",147,310,"{3 DOWN]

[9 RIGHT]WITH",147,310 srem 247

190 DATA"[5 D0WN}[5 RIGHTjME",135,630,"0"
s rem 154

200 PRINTTAB(5)sPRINT"ALPHA-SHOOT"

:rem 167

202 LE=-1:KR=0 :rem 4

204 PRINT"(2 DOWNjWHICH GAME- 1,2,3,OR 4"
s rem 50

205 POKE198,0:WAIT198,1:GETAS: srem 235

206 IFA$="1"THEN211 :rem 1

207 IFA?="2"THENLE=0:GOTO 211 srem 116

208 IFA$="3"THENLE=1:GOTO 211 :rem 119

209 IFAS="4"THENLE=2:GOTO 211 srem 122

210 GOTO205 srem 99

211 RETURN :rem 116

215 R$="ABCDEFGHIJKLMNOPQRSTUVWXYZ"

srem 110

225 PRINT"{CLR]"sPOKEH,83sPOKE36879,10:GO
SUB228:POKE7703+V,R:RETURN :rem 245

228 R=INT(LEN(R$)*RND(1)+1):P=ASCtMID$(R$

,R,l))-64 srem 31

229 IFLE=1THEN232 :rem 241
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64 IFX(>5THENA=A - VAL(MIDS(D$.X*3+1.3»:GO 
T059 : rem 131 

65 W$:: "M{DOWN}M(DOWN}M":XS .... {DOWN} {LEFT} 
gM~{DoWN){LEFT)EM~TDOWN}(LEFT) 
EM8[DOWN}{LEFT}gM~{DOWN){LEFT} 
gM8{DOWNJ{LEFT]gM~{DOWN)[LEFTJ 
gM~{DOWN}{LEFT]EM~{DOWNJ{LEFT} 
EM~{DOWN1{LEFTJEM~{DOWN}{LEFT) 
gM~{DOWN}[LEFT}EM~[DOWN)[LEFTJ 
EM${DOWN} (LEFT}EM${DOWN) {LEFT} 
EM$[DOWN} (LEFT}EM$(DOWN) {LEFT} 
EM${DOWN}{LEFT}EM~{DOWN1{LEFT} 
EM${DOWN} :rem 101 

66 'is - ''(DOWN) ( LEFT)EG8{DOWN}(LEFT}EG~ 
(DOWN) {LEFT}EG${DOWN} {LEFT}EG$ 
{DOWN]{LEFT1EG${DOWNJ{LEFT}gG~ 
{DOWN1{LEFT}EG${DOWNJ{LEFT}EG~ 
{DOWN} (LEFT) EG$ {DO\'1N} {LEFT} EG$ 
{DOWN} {LEFT}EG${DOWN] {LEFT}EG8 
{DOWN] {LEFT)EG$(DOWN] {LEFT}EG$ 
(DOWN) {LEFT}EG8[DOWN] [LEFT)EG8 
(DOWN) {LEFT)EG${DOWN} {LEFT}EG$ 
{OOWN} [LEFT}EG${DOWN} {LEFT} :rem 31 

67 D$_ "3e123el":GOSUB6 ; ZS="E19 T8":POKE 
A, 2e9 : GOSUB35 :rem 133 

68 GOSUB7:POKE217 , 156:POKE218,156 : rem 188 
69 PRINT" {HOME} (RVS) {C'iN)PRESS THE FIRE B 

UTTON{OFF) (RIGHT) {WHT)TWICE=PLAY - ONC 
E"END : rem 91 

79 FORW-37933T038329STEP22:FORXs eTo18:POK 
EW+X,l:NEXT:NEXT :rem 187 

71 GOSUB77;IFFNW(X)GOT071 :rem 84 
72 GOSUB6:PRINT" {CLR} :rem 155 
73 IFFNW(X )=eGOT073 :rem 157 
74 FORW=eT03e : IFFNW(X)=9GOT088 : rem 143 
75 NEXT : r em 171 
76 POKE56 , 3e:CLRIEND :rem 194 
77 GETA$IIFA$(>CHR$( 1 33)THENRETURN:rem 83 
78 POKEB,25 ; GOSUB6:PRINT"(CLRjPICK ONE 

(BLK} " :PRINT " {DOWN) F1:aNOVICE" : PRINT" 
( DOWN) F3-ADVANCED :rem 213 

79 PRINT"{DOWN] F5=OLD MAP":PRINT"{DOWN} 
{SPACE} F7=END" : PRINT" {DOWN] {WHT} *CURRE 
NT LEVEL ; rem 56 

813 PRINT"{3 DOWN]GOAL - {BLK}FIND THE MINER 
S"SPC(7)"AND GET BACK :rem 112 

81 PRINT"[WHT}{2 OOWN)JOYSTICK-{BLK}MOVE" 
:PRINT"SEE MAP ot :rem 152 

82 PRINT"SEE LEFT<W>S£E RIGHT " SPC(l1)"V"S 
PC( 1B) "SEE 8ACKTHOME} {WHT}" : IFGTHENPRI 
NT " {3 DOWN}*":GOT084 :rem 88 

83 PRINT"{OOWN}* : rem 85 
84 GETAS:tFA$(> ""THENW"'ASC(A$) - 132 : 0 NABS( 

W)GOT086 , B7 , 68 , 72 :rem 118 
85 GOTOB4 ; rem 1B 
86 G- 9 ; 00T088 ; rem 5 
87 0 - 1 : rem 36 
88 0-e : Ku0:PRINT"{CLR}":00T056 : rem 154 

Alpha-Shoot 
(Article 011 page 118.) 

Program 1: Alpha-Shool- VIC Version 

5 PR I NT" {CLR} ": Y"7gee : SV-36878: SS=36876:e 
L-36879:POKECL , 78IPOKESV , 14 : rem 225 

7 H_8108ICL_3e720:Js 37137:POKE65e , 128 : POK 
E65 1, l : rem 1 313 

8 DIM AB(26) : FORX3 1T026:AB(X)=32 : NEXTX 
: rem 25 

113 GOSUB2ee :rem 115 
12 GOSUB40 : rem 71 
14 GOSUB215:FORXs8 12eT08141 ; POKEX , 67:POKE 

X+3e72e , 3:NEXTX :rem 225 
16 GOSUB250:00SUB265 :rem 213 
313 GOSUB435 : GOTOI6 : rem 89 
40 PRtNT"{CLR] "; RESTORE:Y"'7ge0 : rem 198 
42 READL:IFL=eTHEN90 :rem 232 
43 POKE Y,L :rem 193 
50 POKEY,L:READ P:POKESS , P:READ D ; rem 48 
613 FORX-ITOD : NEXTX : POKESS,0 : rem 54 
79 Y"Y+l : FORX=1T019:NEXTX : IFL=32THE~Y-Y-l 

: rem 161 
813 IFY"7922TH£N'i"'7952 ; rem 253 
85 GOTO 42 ; rem 12 
913 READA$:IFAS="0"THEN190 ; rem 137 
92 READP : READD : rem 113 
95 PRtNT " {4 RtOHT)"A$ : POKESS,P : rem 163 
97 PORXs 1TOD:NEXTX : POKESS , 0 : FORX"'lT019INE 

XTX : PRINT"{HOME} " : GOT0ge :rem 246 
190 FORX,.l T0151313: NEXTX: RETURN : rem 146 
170 DATA 1 , 135,3113,2,135 , 310,3,175,3113,4, 

175,31e,5 , lB3,31e,6 , 183 , 310 : rem 239 
173 DATA 7,175 , 615,8 , 163 , 319,9,163,319,19 

,159,310 , 11 , 159,3113 : rem 131 
175 DATA 12,147 , 129,13,147 , 129,14,147 , 129 

,15 , 147,1213 , 16,135,6132 :rem 5 
177 DATA17 ,175 , 319 , 18,175,3113 , 19 , 163,6131, 

213,159,3113 
170 DATA21 , 159 , 310 , 22 , 147,601 , 23,175 , 121 

: rem 221 
179 DATA 32 , 175 , 121, 32 , 175 , 23 1, 24 , 163 , 613 1 

,25,159 , 3113 , 32 , 159,3113 : rem 26 
181 DATA 26 , 147,695,13 :rem 7 
183 DATA"NOW" , 135 , 31e,"{4 RIGHT}I",135,31 

9 , " (6 RIOHT}KNOW" , 175 , 31e ; rcm 11 
184 DATA"( l1 RIGHT}MY ", 175,31e :rem 195 

185 DATA" l ooWN} {4 RIOHT}A " ,183,3113," 
(DOWN}{5 RIGHT)B" , 183,31e , "{OOWN} 
(6 RIGHT}C'S",175 , 61e :rem 158 

187 DATA"{2 DOWN}NEXT",163 , Jle,"{2 DOWN) 
( 5 RIGHT}TIME " ,163,310 ," {2 DOWN) 
{Ie RIGHT}WON'T " ,159 , 310 :rem 1137 

189 DATA"{3 OOWN}YOU",159,319 , "{3 DOWN} 
14 RIGHT}SING" , 147,310 , "{J DOWN} 
{9 RIGHT}WITH" , 147 , 310 : rem 247 

199 OATA"[5 DOWN}[5 RIGHT}ME",135,63e, "9" 
:rem 154 

2913 PRINTTAB(5):PRINT"ALPHA- SHOOT" 
:rem 16 7 

292 LE- - l ;KR=e : rem 4 
294 PRINT"{2 DOWN}WHICH GAME - l,2,3 , OR 4" 

:rem 513 
2135 POKE198,e : WAIT198 , l:GETA$: :rem 235 
2136 IFA$= " l "THEN211 : rem 1 
207 IFA$="2"THENL£:.0 : GOTO 211 :rem 116 
208 IFA$="3"THENLE=1 :OOTO 211 : rem 119 
299 IFlI$""4"THENLE""2 : GOTO 211 :rem 122 
210 00T02135 : rem 99 
211 RETURN : rem 116 
215 R$ - "ABCDEPGHIJKLMNOPORSTUVWXY Z" 

:rem lIe 
225 PRtNT" [CLR} "; POKEH , 83:POKE36879,le : GO 

SUB228 : POKE77e3+V,R:RETURN ; rem 245 
228 R"' INT(LEN(RS) *RND(l)+l) : P=ASC(MtD$(RS 

, R, l»-64 :rem Jl 
229 IFLE-ITHEN232 : rem 241 
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2 30 R$=LEFT$(R$,R-1)+RIGHT$(R$,LEN(R$)-R)

:rem 31

232 R=P:V=INT(RND(1)*350+1) :rem 3

236 IFLE=0THENKR=KR+lsR=KR :rem 144

237 IFLE=lTHENWAIT198,liGETB$sR=ASC{BS)-6

4 :rem 251

238 IFR>26ORR<1THENR=1 trem 115

239 RETURN :rem 126

250 POKE3 7139,0:X=(PEEK(37137)AND60)/4

:rem 96

252 POKE37154,127:J=PEEK(37152)AND128:POK

E37154.255 :rem 110

255 IFX=11THEND=-1;GOSUB275 ;rem 136

257 IFJ=0 THEND= l:GOSUB275 :rem 29

259 IFX=7THENGOSUB300 trem 61

260 RETURN :rem 120

265 GETA$:IFA$=""THENGOTO270 :rem 146

266 IFA$="C"THEND=-1:GOSUB275 :rem 188

267 IFA$="B"THEND=+1:GOSUB275 :rem 186

268 IPA$=>n "THENGOSUB300 : rem 87

270 RETURN :rem 121

27 5 X=H+D:IFX<8098ORX>8119THENRETURN

trem 57

276 POKESS,130tPOKEH,32:POKEX,83:H=X

:rem 229

278 POKESS,0:RETURN :rem 236

300 G=H:FORU=1TO19:G=G-22:IFPEEK(G)<>32TH

ENPOKEG,32:POKEG+22,32tGOTO3 50:rem 92

305 POKESS,U+2 20:POKEG,30:IFU>1THENPOKEG+

22,32 trem 62

306 GOSUB435;NEXTU:POKESS,0:POKEG,32:RETU

RN trem 73

350 POKESS,0:POKE36877,220tFORL=13TO0STEP

-1tPOKE36878,LtPOKE36879,40:GOSUB375

:rem 208

355 NEXTLtPOKE36877,0:POKE36878,14:GOSUB3

90 trem 92

357 POKE36879,10tGOSUB228tPOKE7703+V,RtRE

TURN trem 21

375 POKEG,90tPOKEG+22,42:POKEG-22,42:POKE

G+1,42:POKEG-1,42 trem 140

377 POKEG+23,77 t POKEG-23,77 t POKEG-21,78:P

OKEG+21,78 trem 209

379 POKEG,32:POKEG+22,32tPOKEG-22,32:POKE

G-1,32:POKEG+1,32 :rem 136

381 POKEG-23,32!POKEG+23,32 t POKEG-21,32:P

OKEG+21,32:RETURN :rem 192

390 AB(R)=R:FORX=1TO22:POKE8141+X,AB{X)sP

OKE8141+X+30720,7 :rem 149

392 NEXTXtFORX=23TO26:POKE8150+X,AB(X):PO

KE8150+X+30720,7:NEXT :rem 42

394 FORX=lTO26iIFAB(X)=32THENRETURN

:rem 254

395 NEXTX:FORX=1TO26:AB{X)=32:NEXTXtPOKE3

6879,78:FORW=1TO1000:NEXTW:GOSUB40:RU

N trem 127

435 IFLE<2THENRETURN :rem 57

436 Q=V+7703:IFPEEK(162)<41 THEN RETURN

:rem 5

440 IFQ>8074THENPOKEQ,32 tV=2j RETURN

trem 226

442 POKEQ,32:POKEQ+1,R!V=V+1tPOKE162.0

:rem 28

445 RETURN :rem 125

Program 2: Alpha-Shoot — 64 Version

4 POKE5 3 280,6:POKE53281,1tFORT=54272TO542

96:POKET,O:NEXTT :rem 248

200 COMPUTE!'! Gozollo January 1984

5 PRINT"{CLR}":Y=1424:HF=54273:LF=54272:C

L=54272:POKE54296,1'5:POKE54 2 77,66

:rem 100

6 POKE54278,68:POKE54284,17:POKE54285,250

:POKES4279,100:POKE54280,100 :rem 155

7 H=1798:POKE650,128:POKE651,1 :rem 194

8 DIM AB(26):FORX=1TO26tAB(X)=32:NEXTX

:rem 25

10 GOSUB200 :rem 115

12 GOSUB40 :rem 71

14 GOSUB215:F0RX=1824T01863:POKEX,67:POKE

X+54272,3:NEXTX :rem 241

16 GOSUB250:GOSUB265 :rem 213

30 GOSUB435:GOTO16 :rem 89

40 PRINT"{CLR]":RESTORE:POKE53281,1:Y=155

1 :rem 139

42 READL:IFL=0THEN90 :rem 232

43 POKE Y,L:POKEY+CL,2 :rem 65

50 READHP:POKEHF,HP:READ LP:POKELF,LP:REA

DD:POKE54276,17 :rem 40

60 FORX=1TOD:NEXTX:POKE54276, 16 :rem 207

70 Y=Y+liFORX=lTO10:NEXTX:IFL=32THENY=Y-l

:rem 161

80 IFY=1464THENY=1517 :rem 239

85 GOTO 42 trem 12

90 READA$:IFA$="0"THEN100 :rem 137

92 READHP:READLP:READD :rem 171

95 PRINT"[13 RIGHT}"A$:POKE54276,17:POKEH

F,HP:POKELF,LP :rem 160

97 FORI=1TOD+7:NEXT:POKE542 76,16:FORX=1TO

10:NEXT:PRINT"{HOME)":GOTO90 :rem 50

100 FORX=1TO1500:NEXTX:RETURN :rem 146

170 DATA 1,34,75,310,2,34,75,310,3,51,97,

310,4,51,97,310,5,57,L72,310 :rem 49

171 DATA6,57,172,310 :rem 7

173 DATA 7,51,97,615,8,45,198,310,9,45,19

8,310,10,43,52,310, 11,43,52,310

:rem 216

175 DATA 12,38,126,120,13,38,126,120,14,3

8,126,120,15,38,126,120,16,34,75,602

:rem 187

177 DATA17,51,97,310,18,51,97,310,19,45,1

98,601,20,43,52,310,21,43,52,310

trem 55

178 DATA22,38,126,601,23,51,97,121

:rem 188

179 DATA 32,51,97,121,32,51,97,231,24,45,

198,601,25,43,52,310,32,43,52,310

trem 5 5

181 DATA 26,38,126,605,0 trem 155

182 DATA"NOW" trem 237

183 DATA34,75,310,"{4 RIGHT}I",34,75,310,

"{6 RIGHT}KNOW",51,97,310,"tll RIGHT)
MY" :rem 45

184 DATA51,97,310- trem 121

185 DATA"(DOWN){4 RIGHtJa",57,172,310,"
(DOWN}{5 RIGHT}B",57,172,310,"(DOWN)
{6 RIGHT}C'S",51,97,610 :rem 47

187 DATA"(2 DOWNlNEXT",45,198,310,"

(2 DOWN)[5 RIGHT}TIME",45,198,310,"

(2 DOWN)[10 RIGHT)WON'T" :rem 26

188 DATA43.52,310 :rem 117

189 DATA"(3 DOWN]YOU",43,52,310,"{3 DOWN)
t4 RIGHT}SING",38,126,310,"E3 DOWN}

{9 RIGHTJWITH" :rem 94
190 DATA38,126,310,"{5 DOWN}t5 RIGHTjME",

34,75,630,"0" :rem 28

200 PRINT"[HOME]!10 DOWN)(14 RIGHTlERVSj
EBLU)ALPHA SHOOT" srem 218

202 LE=-1jKR=0 :rem 4

230 R$~LEFT$(R$ , R-1)+RIGHT$(R$,LEN(R$) - R) 
: rem 31 

232 R"'~ : V=INT(RNo (1)·3 50+1) :rem 3 
236 IFLEs0THENKR- KR+1:RaKR :rem 144 
237 IFLE- ITHENWAIT19B ,I:GETB$ :R=ASC(S$) - 6 

4 :rem 251 
23 B IFR>260RR<ITI IENR- l :rem 115 
239 RETURN : rem 126 
2513 POKE3 7139,0:X=(PE EK(3 7137 )AN 06e) / 4 

2 52 

2 55 
257 
25 ' 
2.0 
26 5 
2 •• 
2.7 
26 B 
27. 
275 

27 . 

27B 
3 •• 

305 

3 • • 

35. 

355 

35 7 

37 5 

377 

37. 

3B1 

3 •• 

3.2 

394 

3. 5 

4 35 
43. 

: rem 96 
POKE37154 , 127 : J=PEEK(37 152)AN0128 : POK 
E37154 , 255 : rem 110 
IFX- ll THENo=-l :G05U8275 : rem 136 
IFJa0 THENDs 1:GOSU8275 : rem 29 
IFX",,7THENGOSUS300 : rem 61 
RETURN : rem 120 
GETA$ : IFA$=" "THENGOT0 270 : rem 146 
IFA$"' ''C''THENO=- l : GOSUB2 75 : rem 198 
IFA$ = "B"THEND2+1 :G05U9 275 : rem 186 
H'A$=" "TIiENG05UB300 : rem 87 
RETURN : rem 121 
X- U+D:IFX<80 900RX>811 9THENRETURN 

: rem 57 
POKESS ,1 30 : POKEH , 32:POKEX , 83 :H=X 

:rem 229 
POKESS , ": RETURN : rem 236 
G=H : FORU= lTOl9:G mG - 22 :I FPEEK(G)<>32TH 
ENPOKEG ,3 2 : POKEG+22,32 : GOT0350 :rem 92 
POKESS , U+220: POKEG , 30 : IFU >lTHENPOKEG+ 
22 , 32 :rem 62 
GOSU8435 : NEXTU:POKE5S ,0: POKEG , 32 : RETU 
RN :rem 73 
POKES5 , 0 : POKE36877 , 220:FORL=13~00STEP 

- 1:POKE36878,L:POKE36879,40 : GOSUB375 
: rem 20a 

NEXTL :POKE36877,0:POKE 36878,14:G05US3 
90 : rem 92 
POKE36879 ,10: GOSU8228 : POKE7703+V ,R:RE 
TURN : rem 21 
POKEG , 90 :POKEG+22 ,42: POKEG-22, 42 : POKE 
G+l ,42 : POKEG-l , 4 2 :rem 140 
POKEG+23,77:POKEG - 23 , 77 :POKEG - 21,78:P 
OKEG+21 , 78 : rem 209 
POKEG , 32 : POK1~G+22 , 32 : POKEG-22, 32: POKE 
G- 1 , 32 : POKEG+l,32 : rem 136 
POKEG - 23 , 32 : POKEG+23, 32 : POKEG - 21 , 32 : P 
OKEG+2 1,32 : RETURN : rem 192 
AS (R )=R : FORX""1'r022 : POKE8141+X, AS (X) : P 
OKE8 141+X+30720,7 : rem 149 
NEXTX : FORX=23T026 :POKE8150+X , AB(X):PO 
I<E815 0+X+307 20 , 7: NEXT : rem 42 
FORX=IT026 :I FAB( X)232THENRETURN 

: r em 25 4 
NEXTX : FORX"" IT026:AS(X)-32:NEXTX : POKE3 
6879 , 7B : FORW~ IT01 000:NEXTW:GOSUB40:RU 
N : rem 127 
IFLE< 2THENRETURN : rem 57 
Q=V+7703 : IFP EEK (162)<41 THEN RETURN 

: rem 5 
44 0 IFQ>B074THENPOKEQ , 32 : V=2 : RETURN 

: rem 226 
442 POKEQ , 32 : POKEQ+l , R: V-V+l:POKE162 , 0 

:rem 28 
44 5 RETURN : rem 125 

Program 2: Alpha-Shool- 64 Version 

4 POKE53280 , 6 : POKE5328 1 , 1 : FORT~54272T054 2 
96 : POKET , O: NEXTT : rem 248 

700 COMPUrE/'s Oalene Jonuory 1984 

5 PR INT"l cLRj ":Y" 14 24:HF=5 4273:LF:::::54272:C 
L=54272 : POKE54296 , 1~ : POKE54277,66 

: rem 1210 
6 POKE54278 , 68:POKE54284 , 17 :POKE54285,250 

:POKE54279 , 100 : POKE54280,100 :rem 155 
7 H-1798 : POKE650 ,1 28 : POKE65 1 , 1 :rem 194 
8 DIM AD(26) :FORX-1T026 : AD(X)=32 : NEXTX 

:rem 25 
10 GOSUD200 :rem 115 
12 G05UB40 :rem 71 
14 GOSUB2 15 :FORX=1824TOIB63 : POKEX,67 : POKE 

X+54272 . 3 : NEXTX : rem 241 
16 GOSUB250 : GOSU8265 : rem 213 
30 G05U9435 : GOT016 :rem 89 
40 PRINT " I CLR I" : RESTORE : POKE53281, 1 : Y= 155 

1 :rem 139 
42 REAoL : IFL:0THEN90 : rem 232 
43 POK E Y, L: POKEY+CL , 2 : rem 65 
50 READHP:POKEHF,HP:REAO LP : POKELF , LP:REA 

DD : 1'0KE54276 ,17 :rem 40 
60 FORX=1TOD :NEXTX :POK£54276 , 16 :rem 207 
70 Y- Y+l:FORX", l T010:NEXTX:IFL=32THENY",Y-1 

:rem 161 
80 IFY" 1464THENY-15 17 :rem 239 
85 GOTO 42 :rem 12 
90 READA$ :IFA$"""0"1'IiEN100 :rem 137 
92 READHP : READLP : REAoD :rem 171 
95 PRINT "113 RIGH1' )" A$ :POKE5 4276 , 17 : POKEH 

F , HP : POKELF , LP : rem 160 
97 FORI= ITOD+7 :NEXT:POKE54276 , 16:FORX=lTO 

10:NEXT : PRINT"IHOME} " :GOT090 : rem 50 
100 FORX- 1T01500 : NEXTX : RETURN :rem 146 
170 DATA 1,34 , 75,310,2 , 34 , 75 , 310 , 3 , 51 , 97 , 

310 , 4, 51 , 97 , 310 , 5 , 57 . 172 , 310 :rem 49 

171 OATA6 , 57 , 172 , 310 : rem 7 
17 3 DATA 7, 51 , 97 , 615 , 8 , 45 ,1 98 ,310,9,45,19 

8 , 310 , 10 ,4 3 , 52 , 310 , 11,43 , 52 ,310 
:rem 216 

175 DATA 12,38,126 , 120 ,1 3 , 38 ,1 26 , 120 ,14,3 
8 , 126,120 , 15 , 38 ,1 26 , 120 ,16 , 34,7 5 ,602 

:rem 187 
177 oATA17 , 51 , 97 , 310 , IB , 51 , 97 ,310,19,4 5 , 1 

98 , 601 , 20 , 43 , 52 , 310,21 ,4 3 ,52,310 
:rem 55 

178oATA22,38,126 , 601, 23 , 51 , 97,121 
:rem 188 

179 OATA 32,51 , 97 ,1 21, 32 , 51 , 97 ,2 31 ,24,45, 
198 , 601 , 25 ,4 3 , 52 , 310 , 3 2,43,52,310 

: rem 55 
181 DATA 26,38,126 , 605 ,0 :rem 155 
182 DATA"NOW" :rem 237 
183 DATA34 , 75 , 310,"{4 RIGHT}I",34,75,310, 

" (6 RIGHTIKNOW" , 51 , 97 , 310 ," {11 RIGHT) 
MY" : r em 45 

184 OATA5 1, 97 , 310, :rem 121 
185 oATA" ( ooWNl{4 RIGHTIA ", 57 ,172,Jl0," 

{DOWN} IS RIG UT} B" , 57 ,1 72 , 310 ," {DOWN} 
(6 RIGH1'}C ' S", 51 , 97 , 610 : rem 47 

187 DA1'A"{2 DOWN}NEXT" ,4 5 ,198 ,310," 
{2 DOWN } {5 RIGHT}TIME ",45,198 , 310," 
(2 00WN} !l0 RIGI-IT}WON 'T" :rem 26 

188 DATA43, 52 , 310 : rem 117 
189 DATA "! 3 DOWN) YOU ",43, 52 ,310, "!3 DOWN ) 

14 RI GHT)SING ", 38 , 126 , 310 , " (J DOWN) 
{9 RIGHT)WITH" :rem 94 

190 OA1'A38 , 126 , 310," 15 DOWN } {5 RIGHT)ME", 
34 ,75,630 , "0" :rem 28 

200 PRINT" {HOME} {10 DOWN J {14 RIGHT I {RVS I 
[BLU}ALPHA SHOOT " :rem 218 

202 LE=-I:KR~ 0 :rem 4 



204 PRINT"(HOME)f12 D0WN]{9 RIGHT3WHICH G
AME-1,2,3,OR 4" : rem 244

205 POKE198,0:WAIT198,1:GETAS: :rem 235
206 IFA?="1"THEN211 :rem 1

207 IFA$="2"THENLE=0:GOTO 211 :rem 116

208 IFAS="3"THENLE=1:GOTO 211 :rem 119

209 IFA$="4"THENLE=2:GOTO 211 :rem 122
210 GOTO205 :rem 99

211 RETURN jrem 116

215 R$="ABCDEFGRIJKLMNOPQRSTUVWXYZ"

:rem 110

22 5 PRINT"(CLR}":POKEH,83:POKE53 2S1,0:POK
E53280,2:GOSUB228:POKE1065+V,R:RETURN

:rem 122

R=INT(LEN{R$)*RND(1)+1):P=ASC(MIDS(RS
,R,l))-64 :rem 31

IFLE=1THEN232 :rem 241

R$=LEFT$(R?,R-l}+RIGHTS(R$,LEW(RS)-R}

:R=P :rem 56

V=INT(RND(1)*350+1) :rem 234

IFLE=0THENKR=KR+1:R=KR :rem 144

IFLE=1THENPOKE198,0:WAIT198,1:GETB$:R

=ASC(B$)-64 srem 98

IFR>26ORR<0THENPOKE19O,0:GOTO237

rem 239

RETURN :rem 118

XV=(PEEK(56320)AND15} :retn 130

JV=15-XV:KV=(PEEK(56320)AND16)

228

229

230

232

236

237

239

240

250

252

255

257

259

260

265

266

267

268

270

274

275

276

277

300

305

307

350

355

357

374

375

377

379

381

390

392

394

IFJV=4THEND=-1:GOSUB274

IFJV=8THEND=1:GOSUB274

IFKV=0THENGOSUB300

RETURN

GETA$:IFA$=""THEN270

IFA?="C"THEND=-1:GOSUB274

IFA$="B"THEND=1:GOSUB274

IFPEEK(197)=60THENPOKE198,0:POKE197,0

:GOSUB300

RETURN

H=H+D:IFH<1784THENH=1784

IFH>1823THENH=1823

rem 208

rem 161

rem 122

rem 127

rem 120

:rem 89

rem 187

rem 142

rem 248

rem 121

rem 130

: rem 3

POKEHF,10:POKELF,70:POKEH-D,32:POKEH,

83:POKEH+CL,1 :rem 58

POKE542 76,33:POKE54276, 32:RETURN

:rem 133

G=H:FORU=1TO19;G=G-40:IFPEEK(G)<>32TH
ENPOKEG,32:POKEG+40,32jGOTO350:rem 92

POKE54276,17:POKEHF,U+60:POKELF,U+125

: POKEG, 30 : IFU> 1TI1ENPOKEG+40, 32 : rem 60

GOSUB435:NEXTUi POKEG,32:P0KE54276 ,16:

RETURN :rem 227

POKE54283,129:GOSUB374iPOKE53280,2:PO

KE53281.0 :rem 126

POKE54283,128:GOSUB390 :rem 239

GOSUB228:POKE1065+V,R:RETURN :rem 9

POKE53280,0:POKE53281,2 :rem 245

POKE54276,16:POKEG,90:POKEG+40,42:POK

EG-40,42:POKEG+1,42:POKEG-1,42

:rem 144

POKEG+41,77;POKEG-41,77 j POKEG-39,78:P

OKEG+39,78:FORL=0TO300:NEXT :rem 108

POKEG,32:POKEG+40,32:POKEG-40,32:POKE

G-1,32:POKEG+1,32 :rem 136

POKEG-41,32:POKEG+41,32jPOKEG-39, 32:P

OKEG+39,32:RETURN :rem 210

AB(R)=R:FORX=1TO22:POKE1873+X,AB(X):P

OKE1873+X+54272,7 :rem 167

NEXTX:FORX=23TO26:POKE1938+X,AB{X):PO

KE1938+X+54272,7:NEXT j rem 64

FORX=1TO26:IFAB(X)=32THENRETURN

:rem 254

395 NEXTX t FORX=1TO26:AB(X)=32:NEXTX:FORW=

1TO1000:NEXTW:GOSUB'10:RUN j rem 106

435 IFLE<2THENRETURN ;rem 57

436 Q=V+1065:IFPEEK(162}<41 THEN RETURN

440 IFQ>1742THENPOKEQ,32:V=2jRETURN
:rem 221

44 2 POKEQ,32:POKEQ+1,R:V=V+1:POKE162 , 0

:rem 28

445 RETURN :rem 125

Machine Language

For Beginners
(Article on page 150.)

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.

Program 1: vie version

1228il

12290

12292

12295

12298

12301

12302

12304

12306

12308

12311

12314

12315

12317

12319

12321

12323

12325

L2327

12329

12331

12333

12335

12336

12338

12339

12341

12342

12344

12346

12348

12350

12352

12354

12 357

LDY

LDA

STA

STA

STA

I NY

BHE

LDY

LfiA

STA

STA

I NY

CPY

BNE

LDA

STA

LDA

STA

LDX

LDY

LDA

S 0

# 8

37888 ,Y

38144 ,Y

38656 ,Y

12292

# 0

S 224

4096 ,Y

4580 ,Y

I NY

STA

DEX

BEQ

CLC

LDA

ADC

STA

LDA

ADC

STA

JMP

RTS

# 22

I 21

71

S 16

72

# 24

# 0

# 224

71 ),1

71 ),-)

12308

12357

71

= 22

71

72

* 0

72

12329

Program 3: vie basic Loader
1000 FORI=12288TO12359:READ DA:POKFI,DA:N

EXT :rem 145

12288 DATA 160,000,169,008,153,000

:rem 131
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204 PRINT" (HOME) {12 DOWN} (9 RIGHT) WHICH G 
AME'-1 , 2 ,3, OR 4" :rem 244 

205 POKE198,0 : WAIT198,1:GETA$ : : rem 235 
206 IFA$"' '' l "THEN211 : rem 1 
207 IFA$"' ''2''THENLE=0 : GOTO 211 :rem 116 
208 IFA$-"3 "THENLE=1 ; GOTO 211 : rem 119 
209 IFA$- "4"THENLE=2 : GOTO 211 :rem 122 
210 GOT02 0 5 : rem 99 
211 RETURN : r em 116 
215 R$= " ABCDEFGHIJKLMNOPQRSTUVWXYZ" 

:rem lIe 
225 PRINT"{CLR)":POKEH , 83:POKE53281,0: POK 

E5328e , 2 : GOSUB228:POKE1065+V , R:RETURN 
: rem 122 

228 RaINT(LEN(R$)*RNO(l)+l):PsASC(MIO$(R$ 
, R, 1» - 64 : rem 31 

229 IFLE=lTHEN232 : rem 241 
230 R$=LEFT$(R$ , R- 1)+RIGHT$(R$ , LEN(R$) - R) 

: R=P : rem 56 
232 V=INT(RNo(l)*35e+1) : rem 234 
236 IFLE~eTHENKR=KR+1 : R-KR : rem 144 
237 IFLE=ITHENPOKEI98 , 0 : WA ITI98 , I : GETB$:R 

=ASC(B$) - 64 : rem 98 
239 IFR)26oRR<eTHENPOKE198 , 0 : GOT0237 

: rem 239 
240 RETURN : rem 118 
250 XV=(PEEK(56320 )AND15) : rem 130 
252 JV=15-XV:KV=(PEEK(56320)AND16) 

: rem 2138 
255 IFJV-4THEND=- 1 : GOSUB274 : rem 161 
257 IFJV=8THEND- 1: GOSUB274 :rem 122 
259 IFKV=0THENGOSUB300 :rem 127 
260 RETURN : rem 120 
265 GETA$ ; IFA$"''' "THEN270 : rem 89 
266 IFA$= "C"THEND= - l :GOSUB274 : rem 187 
267 IFA$="B"THEND=l :GOSUB274 : rem 142 
268 IFPEEK(197)=60THENPOKE198 ,e: POKE197,0 

: G05UB300 : rem 248 
270 RETURN : rem 121 
274 H=H+D : IFH<1784THENH s 1784 :rem 1313 
275 IFH)1823THENH=1823 : rem 3 
276 POKEHF , 10 : POKELF,7e:POKEH- D, 32 : POKEH, 

83 : POKEH+CL,1 :rem 58 
277 POKE54276,33 : POKE54276 , 32 : RETURN 

:rem 133 
3013 G=H:FORUs 1T019 ; G=G - 40;IFPEEK(G)<)32TH 

ENPOKEG ,32 : POKEG+4e, 32 : GOT035e : rem 92 
305 POKE54276, 17: POKElUo' , U+60 I POKELF , U+ 125 

: POKEG , 30: I FU) 1 THENPOKEG +40, 32 : rem 60 
307 GOSUB435 : NEXTU : POKEG , 32 ; POKE54276 , 16: 

RETURN : rem 227 
350 POKE542B3 , 129 : GOSUB374:POKE5328e , 2:PO 

KE53281 , 0 : rem 126 
355 POKE54283 ,1 28 : GOSUB390 :rem 239 
357 GOSUB228:POKE1065+V , R: RETURN : rem 9 
374 POKE53280 , 0:POKE53281 , 2 : rem 245 
375 POKE54276,16:POKEG , ge : POKEG+40 ,42 : POK 

EG - 40,42:POKEG+1 , 42 : POKEG-1,42 
: rem 144 

377 POKEG+41 , 77:POKEG - 41 , 77 : POKEG- 39 , 78 :P 
OKEG+39 , 78 : FORL=eT03e0:NEXT :rem 1138 

379 POKEG , 32:POKEG+40,32 : POKEG-4e , 32 : POKE 
G-l , 32:POKEG+l ,3 2 :rem 136 

381 POKEG-41 , 32:POKEG+41,32:POKEG- 39 , 32:P 
OKEG+39, 32 : RETURN : rem 210 

390 AB(R)=R : FORX=lT022:POKEI873+X,AB(X):P 
OKE1873+X+5 42 72 , 7 :rem 167 

392 NEXTX:FORX=23T026:POKE1938+X,AB(X):PO 
KE1938+X+54272,7 : NEXT :rem 64 

394 FORX=lT026 : IFAB(X). 32THENRETURN 
: rem 254 

395 NEXTX : FORX=lT026 : AB(X)-32 : NEXTX:FORW= 
1T01000:NEXTW : GOSUB40 : RUN :rem 106 

435 IFLE<2THENRETURN : rem 57 
436 Q~V+1065 : IFPEEK(162)(41 THEN RETURN 
440 IFQ) 1 742THEN POKEQ , 32 : V-2 : RETURN 

; rem 22 1 
442 POKEQ , 32:POKEO+1, R: V-V+l : POKE162 , e 

: rem 28 
445 RETURN :rem 125 

Machine Language 
For Beginners 
(Artie/eon page 150,) 

BEFORE TYPING .. , 
Before typing inJ'ro~ram5, please refer to "How 
To Type COMP TEo's Gazette Programs," "A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader" thai appear before 
the Program li stings. 

Program I : VIC Version 
12298 LOY • • 12290 LOA , B 
12292 STA 37888 , Y 
12295 STA 38144 , Y 
12298 STA 38656 ,Y 
12301 'NY 
12302 BNE 12292 
12304 LnY if 0 
123136 LnA , 224 
1231313 !ITA 41396 , Y 
12311 STA 4580 , Y 
12314 'NY 
12315 CPY , 22 
12317 ANE 12308 
12319 LOA , 21 
12321 STA 71 
12323 LOA • I. 12325 STA 72 
12327 LOX • 24 
12329 LDY • • 12331 LDA • 224 
12333 STA 71 ), Y 
12335 'NY 
12336 STA 71 ), Y 
12338 DEX 
12339 "EO 12 357 
12341 CLC 
12342 LOA 71 
12344 ADC • 22 
12346 STA 71 
12348 LDA 72 
1235~ ADC 

• 0 12352 STA 72 
12354 JMP ---> 12329 
12357 RTS 

Program 3: VIC BASIC Loader 
101313 f ORIs12288T0 12359:READ DA:POKf.I , DA : N 

EXT : rem 145 
12288 DATA 160 , 000 , 169,008,153 , 000 

:refll 131 
COMPUTEt's Golelle Jonl/Ory 1984 ,.1 



12294 DATA 148,153,000,149,153,000

:rem 133

12300 DATA 151,200,208,244,160,000

:rem 112

12306 DATA 169,224,153,000,016,153

:rem 131

12312 DATA 228,017,200,192,022,208

■rem 127

12318 DATA 245,169,021,133,071,169

:rem 146

12324 DATA 016,133,072,162,024,160

-rem 127

12330 DATA 000,169,224,145,071,200

-rem 123

12336 DATA 145,071,202,240,016,024

•rem 126

12342 DATA 165,071,105,022,133,071

Srem 127

12348 DATA 165,072,105,000,133,072
!rem 131

12354 DATA 076,041,040,096,013,013

•rem 138

: 64 BASIC Loader

1000 FORI=49152TO49229:READ DA: POKEI,DA:

NEXT :rem 151

49152 DATA 160,000,169,008,153,000

•rem 131

49158 DATA 216,153,000,217,153,000
:rera 134

49164 DATA 218,153,000,219,200,208

.rem 138

49170 DATA 241,160,000,169,224,153
lrem 138

49176 DATA 000,004,153,192,007,200

:rem 131

49182 DATA 192,040,208,245,169,039

:rem 159

49188 DATA 133,071,169,004,133,072

:rem 151

49194 DATA 162,024,160,000,169,224

srem 143

49200 DATA 145,071,200,145,071,202

:rem 127

49206 DATA 240,016,024,165,071,105

:rem 136

49212 DATA 040,133,071,165,072,105

:rem 134

49218 DATA 000,133,072,076,044,192

:rem 143

49224 DATA 096,013,013,013,013,013

:rem 126

150 FORI=1351TO1380;POKEI,67:POKEI+54272,

5:NEXT :rem 66

160 FORI=1471TO1500:POKEI,67;POKEI+54272,

5:NEXT : rem 64

170 FORI=1591TO1620:POKEI,67:POKEI+54272,

5:NEXT :rem 71
180 FORI=1711TO1740:POKEI,67:POKEI+54272,

5:NEXT:PRINT:PRINT:PRINT irem 154
190 PRINT: PRINTSPC( 4) " 15" ■. PRINTSPC{4) " 14

":PRINTSPC(4)"13":PRINTSPC(4)"12"

, , , !rem 145
200 PRINTSPC(4)"11":PRINTSPC{4) 10":PRINT

SPC(5)"9":PRINTSPC(5)"8" srem 102
210 PRINTSPC(5)"7":PRINTSPC{5)"6":PRINTSP

c(5)"5":PRINTSPC(5)"4":PRINTSPC(5)"3"

irem 181
220 PRINTSPC(5)"2":PRINTSPC(5)"1"sPRINTSP

C(5)"0" = rem 82

230 PRINTTAB(9)"A"SPC(4)"B"SPC(4)"C"SPC{4
)"D11SPC(4)"E"SPC(4)"F" : rem 199

IFZ$="Y"THEN310 :rem 64
DATAA,B,C,D,E,F :rem 34

FORI=lTOfi:READA$(l):NEXTI :rem 38

DATA7,6,4, 13,8,14 :rem 49

FORI=1TO6:READD(I):NEXTI :rem 7

DATA1792,1797,1802,1807,1812,1817

FORI=1TO6:READA{I}:NEXTI :rem 253

C=54272:FORJ=1TO6 :rem 202

240

250

260

270
280

290

300

310

320 FORK=1971TO1975:POKEK,32:NEXTKtPRINT"

EHOME]":FORL=1TO22:PRINT:NEXTL

330

340

350

360

430

440

450

(Articleon vaseumiat on page

Program 1: Graph Plotter—64 Version

100 PRINT"[CLR}":POKE53281,0:POKE53280,6

:rem 138

110 FORI=1230TO1261:POKEI,114:POKEI+54272

,5;NEXT:REM TOP :rem 114

120 FORI=1270TO1790STEP40:POKEI,107:POKEI

+54272,5:NEXT:REM LEFT :rem 88

130 FORI=1301TO1821STEP40:POKEI,115:POKEI

+54272,5:NEXT:REM RIGHT : rem 161

140 FORI=1830TO1861:POKEI,113:POKEI+54272

,5:NEXT:REM BOTTOM :rem 98

20! COMPUTEIS Gazelle January 1984

470

480

500

510

520

530

540

550

PRINT"VALUE FOR COLUMN ";A$(J);" (0-1

5) " <- , , „ :rem 1"
INPUTA?:IFVAL(A$)=0THEN320 :rem 31

AA=VRL{A?):Aft=iNT(AA+.5):D=D(J):X=A(J

} .rem 122

IFftA<0ORAA>15THEN320 :rem 161

A=A(j)_(AA*40)+80:GOSUB430:NEXTJ
:rem 41

PRINT-[HOME]":FORI=1TO22:PRINT:NEXT:F

ORI=1971TO19S3:POKEI,32:NEXT :rem 75

PRINT"WISH T0 DO IT AGAIN? (Y/N)"

.rem g5

GETZ$.IFZ$=""THEN400 :rem 125

IFZ$="Y"THEN190 :rem 60
END . rern 10g

IFAA=1THEN530 :rem 221

IFAA=0THEN RETURN :rem 37

P0KEX,160:POKEX+1,231:POKEX+2,105
.rem

P0KEX+C,D:POKE(X+1)+C,D:P0KE(X+2)+C,D

;IFAA=2THEN490 :rem 30

FORI=X-40TOASTEP-40:POKEI,160:POKEI+1

,231;POKEI+2,160 :rem 185
pOKEI+C,D:POKE(I+l)+C,D:POKE{l +2)+C,D

iNEXti:goto510 :rem 56
poK£A( 24? _ poKEA+1 (208. P0Kea+2 ,105

pokea+c,d:poke{a+i)+c,d:POke(a+2T+c,d
:GOTO530 :rem 89

POKEA, 247:POKEA+1,208:POKEA+2,224

!rem 102
POKEA+C,D:POKE(A+l)+C,DsPOKE(A+2)+C,D

:rem ^0
POKEA-40,233:POKEA-39,160:POKEA-38,20

6 trem 105

P0KE(A-40J+C,D;POKE(A-39)+C,D:POKE(A-

38)+C,D :rem 172

RETURN : rem 122

12294 DATA 148,153 , 000 , 149,153,000 150 
: rem 133 

12300 DATA 151,200 , 208,244,160 , 000 160 
:rem 112 

12306 DATA 169,224 , 153 , 000,016,153 170 
: reml31 

12312 DATA 228 , 017,200 , 192,022 , 208 180 
: r em 127 

12318 DATA 245,169,021 , 133 , 071,169 190 
: rem 146 

12324 DATA 016 , 133 , 072 , 162 , 024 , 160 
: rem 127 200 

12330 DATA 000 , 169,224,145,071 , 200 
: rem 123 210 

12336 DATA 145 , 071 , 202 , 240 , 016 , 024 
: rem 126 

12342 DATA 165 , 071,105 , 022,133 , 071 220 
: rem 127 

12348 DATA 165,072,105 , 000 , 133 , 072 236 
. • : rem 131 

12354 DATA 076 ,041 , 640 , 096 , 013 , 61 3 
:rem 138 

Program 4: 64 BASIC Loader 
1000 FORI=49152T049229 : READ DA : POKEI , DA : 

NEXT : rem 151 
49152 DATA 166 , 066,169 , 008 , 153,000 

:rem131 
491 58 DATA 216 , 153 ,600 , 217 , 153,600 

: rem 134 
49164 DATA 218 , 153 , 000 , 219 , 200 , 208 

240 
25. 
26. 
270 
280 
2.0 

3.0 
310 
320 

: rem 138 330 
49170 DATA 241 , 160 , 000 , 169 , 224 , 153 

: rem 138 
49176 DATA 000 , 004 , 153 , 192 , 007 , 200 

: rem 131 
49182 DATA 192 , 040,208,245 , 169 , 039 

: rem 159 
491 88 DATA 133 , 071 , 169 , 004 , 133 , 072 

: r em 151 
49194 DATA 162 , 024 , 160 , 000 , 169 , 224 

: rem 143 
49200 DATA 145 , 071 , 200 , 145 , 071,202 

: rem 127 
49206 DATA 240 , 016 , 024,165,071 ,1 05 

: rem 136 
49212 DATA 040 , 133,071,165,072,105 

: rem 134 
49218 DATA 000 , 133 , 072 , 076 , 044 , 192 

: r em 143 
49224 DATA 096 , 013,013 , 013,013 , 013 

: rem 126 

Graph Plotter 
(Article 011 page 145.) 
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Program 1: Graph Ploller-64 Version 5 •• 
100 PRINT" (CLR) " : POKE;53281 , 0: POKE532B" , 6 

: rem 138 510 
110 FORI~1230T0126 1 : POKEI , 114 : POKEI+54272 

, 5 : NEXT : REM TOP :rem 114 520 
120 FORI= 12 70T01790STEP40: POKEI , 107 : POKEI 

+54272 , 5 : NEXT : REM LEFT : rem BA 530 
130 FORI=13"lT01B21STEP4" : POKEI , 115:POKEI 

+54272 , 5 : NEXT : REM RIGHT : rem 161 540 
140 FORI=1830TOI061 : POKEI , 113 : POKEI+54272 

, 5:NEXT : REM BOTTOM : rem 98 550 
101 COMPVTfrsGoume Jonuof)' 1984 

FORI - 1351T01380 : POKEI , 67 : POKEI +54272 , 
5:NEXT : rem 66 
FORIs 1471T01500 : POKEI , 67 : POKEI +54272 , 
5 : NEXT :rem 64 
FORI~1591T01620 : POKEI , 67 : POKEI+54272 , 
5 : NEXT I rem 71 
FORI - 1711T01740 : POKEI , 67 : POKEI+54272 , 
5 : NEXT:PRINT : PRINT : PRINT : r em 1 54 
PRINT : PRINTSPC(4 )" 15":PRINTSPC(4) " 14 
" : PRINTSPC (4) "13" : PRINTSPC (4) "12" 

: r em 145 
PRINTSPC (4) "11 " : PR INTSPC ( 4) " 10 " : PRI NT 
SPC(S)"9" : PRINTSPC ( 5) "8 " : rem 102 
PRINTSPC(5)"7":PRINTSPC(5) " 6 " :PRINTSP 
C(S) " S" : PRINTSPC(5)"4 ": PRINTSPC(5)"3 " 

: rem 181 
PRINTSPC( 5 )" 2 ": PRINTSPC( 5) "1 " : PRINTSP 
C(S)"0" : rem B2 
PRINTTAS(9)"A"SPC(4)"S " SPC(4)"C " SPC(4 
)"D"SPC(4) " E"SPC(4) " F" : rem 199 
IFZ$", "Y"THEN3 10 :rem 64 
DATAA , O, C , D, E, F : rem 34 
FORI-1T06:READA$(I) : NEXTI :rem 38 
DATA7,6,4 ,1 3 , 8,14 :rem 49 
FORIz1T06 : READD(I ): NEXT I :rem 7 
DATA1792 , 1 797 ,1 8~ 2 ,1807 ,I B 1 2 , 18 17 

: rem 11 6 
FORI-1T06:READA(I) : NEXTI :rem 253 
C"54272 : FORJ=lT06 :rem 202 
FORK- 1971TOI975: POKEK , 32 : NEXTK ,PRINT" 
{HOMEI" : FORL~lT022 : PRINT : NEXTL 

: rem 228 
PRINT"VALUE FOR COLUMN ";A$(J);" (0- 1 
5) "; : rem 162 
INPUTA$ : IFVAL(A$)=0THEN320 : rem 31 

AA=VAL(A$) : AA=INT (AA+ . 5 ): D=D(J ): X=A (J 
) : r em 122 
IFAA<00RAA> 15THEN320 :rem 161 
A-A(J)- ( AA· 40 ) +8~ : GOSUB430 : NEXTJ 

:rem 41 
PRINT " [HOME} ": FORI=lT022 : PRINT : NEXT : F 
ORI=1971T01983:POKEI , 32 : NEXT : rem 75 
PRINT "WISH TO DO IT AGAIN? (y i N) " 

:rem 65 
GETZ$: IFZ$=" "THEN40" : rem 125 
IFZ$"' '' Y'' THENl!30 : rem 613 
END : rem 109 
IFAA- ITHEN530 : rem 221 
IFAA~0TliEN RETUR.'i : rem 37 
POKEX , 160 : POKEX+ l , 231 : POKEX+2 , 105 

: rem 162 
POKEX+C, D: POKE ( X+1 )+C,D: POKE(X+2) +C, D 
: IFAA"'2THEN490 : rem 30 
FORI-X-4~TOASTEP-40:POKEI , 160 : POKEI+ 1 

, 231:POKEI +2 , 160 : rem 185 
POKEI+C , D: POKE( I +1 )+C, D: POKE ( I+2)+C , D 
: NEXTI :GOT0510 : rem 56 
POKEA , 247 : POKEA+1,208 : POKEA+2 , 105 

:rem 107 
POKEA+C, D: POKE( A+1 )+C, D: POKE(A+2)+C , D 
: GOT0530 : rem 89 
POKEA , 247:POKEA+ l , 208:POKEA+ 2 , 224 

: rem 102 
POKEA+C,D : POKE(A+1) +C, D: POKE(A+2 ) +C , D 

:rem 8" 
POKEA- 40, 233 : POKEA-39 , 160 : POKEA - 38 , 20 
6 : rem 105 
POKE(A- 4")+C, D: POKE (A- 39 )+C , D: POKE( A-
38)+C , D : r em 172 
RETURN :rem 1 2~ 
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100

110
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PRINT"(CLR)":POKE36879,11 : rem 253

FORI=7726TO7745:POKEI,114:POKEI+30720
,5:NEXTI :rem 191

FORI=7748TO8034STEP22 j POKEI,107:POKEI

+30720,5:NEXTI jrem 94

FORI=7767TO8053STEP22:POKEI,115:POKEI
+30720,5:NEXTI

FORI=8056TO8075:

,5:NEXTI

FORI=7793TO7810:

5:NEXTI

FORI=7859TO7876:POKEI,64:POKEI+30720,

5:NEXTI

FORI=7925TO7942:POKEI,64.

5sNEXTI

:rem 96

POKEI,113:POKEI+30720

:rem 187

POKEI,64tPOKEI+307 20,

:rem 148

:rem 164

POKEI+30720,

srem 153

: rem

FORI=7991TO8008:POKEI,64:POKEI+30720,

5:NEXTI:PRINT srem 94

PRINTSPC{0)"15"jPRINTSPC(0)"14"iPRINT

SPC(0)"13":PRINTSPC(0)"12":PRINTSPC(0
}"11" :rem 142
PRINTSPC(0)"10":PRINTSPC(1)"9":PRINTS

PC (1) "8"': PRINTSPC (1) " 7 " : rem 44

PRINTSPC(1}"6":PRINTSPC(1)"5":rem 170

PRINTSPC(1)"4":PRINTSPC(1)"3":PRINTSP
C(1)"2":PRINTSPC(1)"1":PRINTSPC(1)"0"

:rem 147

PRINTTAB(4)"A"SPC(2)"B"SPC(2)"C"SPC(2

)"D"SPC(2)"E"SPC(2)"F"

IFZS="Y"THEN310

DATAA,B,C,D,E,F

FORI=1TO6:READA${I):NEXTI

DATA7,6,4,3,5,1

FORI=1TO6:READD(I):NEXTI

DATA8035,8038,9041,8044,8047,8050

:rem 113

FORI=lTO6sREADA{l):NEXTI :rem 253

C=30720:FORJ=1TO6 :rem 194

FORK=8138T08141sPOKEK, 32-.NEXTK: PRINT"

{HOME)[19 DOWN}" :rem 179
PRINT"COLUMN "?A$(J);" (0-15) ";

:rem 62

INPUT Y?:IFVAL(Y$)=0THEN320 :rem 79

Y=VAL{Y$):Y=INT(Y+.5):D=D{J):X=A{J)

:rem 23

IFY<0ORY>15THEN320 :rem 79

A=A<J)-(Y*22)+44:GOSUB430:NEXTJ
PRINT"{HOME}{20 DOWN)" :rem 211

PRINT"DO IT AGAIN? (y/n)"

IFZS=""THEN400

Y"THEN100

184

:rem 64

:rem 34

:rem 38

rem 201

: rem 7

GETZ$

IFZ$=

END

IFY=1THEN530

IFY=0THENRETURN

POKEX,160;POKEX+1,231

:rem 99

rem 125

:rem 60

rem 109

rem 180

rem 252

:POKEX+2,105

rem 162

POKEX+C, D: POKE (X+l) +C, D.- POKE (X+2 ) +C, D

:IFY=2THEN490 :rem 245

FORI=X-22TOASTEP-22:POKEI,160:POKEI+1

,231:POKEI+2,160 :rem 185

POKEI+C,DtPOKE(I+l)+C,D:POKE(1+2)+C,D

:rem 56

POKEA+2,105

:rem 105

POKEA+C,D:POKE(A+I)+C,D:POKE(A+2)+C,D

:GOTO530 srem 89

POKEA,227 s POKEA+1,208;POKEA+2,224

:rem 100

:NEXTI:GOTO510

POKEA,227:POKEA+1,208 :

520 POKEA+C,D:POKE(A+l)+C,D:POKE(A+ 2)+C,D

:rem 80

530 POKEA-22 , 233 : POKEA-21, 160 : POKE/V-20, 20

6 srem 87

540 POKE(A-22)+C,D:POKE(A-21)+C,D:POKE{A-

20)+C,D srem 154
550 RETURN :rem 122

64 BASIC Aid
(Article an page 156.)

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.

39852 :173,254,159,133,055,173,095
39858 :255,159,133,056,169,076,002
39864 il33,124,173,217,155,133,095

39870 :125,173,218,155,133,126,096
39876 =076,143,156,240,003,076,122
39882 =008,175,169,201,133,124,244
39888 =169,058,133,125,169,176,014
39894 =133,126,096,219,155,133,052
39900 =139,134,151,186,189,001,252
39906 :001,201,140,240,016,208,008
39912 =002,164,140,166,151,165,252

39918 :139,201,058,176,003,076,123
3 9924 :128,000,096,189,002,001,148

39930 =201,164,208,23 7,165,139,084
39936 :016,002,230,122,132,140,130

39942 =162,000,134,165,202,232,133
39948 s164,122,185,000,002,056,029

39954 =2 53,217,159,240,019,201,083
39960 :128,240,019,230,165,232,014

39966 =189,216,159,016,250,189,025

39972 =217,159,208,228,240,191,255
39978 :2 32,200,208,224,132,122,136
39984 rl65,165,010,170,189,245,224
39990 =159,072,189,244,159,072,181

39996 : 032,233,155,076,115,000,159

40002 =032,178,157,165,095,166,091
40008 :096,133,036,134,037,032,028

40014 =019,166,165,095,166,096,017
40020 =144,010,160,001,177,095,159

40026 =240,004,170,136,177,095,144

4003 2 =133,122,134,123,165,036,041
40038 :056,229,122,170,165,037,113

40044 =229,123,168,176,030,138,204

40050 =024,101,045,133,045,152,102
400 56 =101,046,133,046,160,000,094

40062 :177,122,145,036,200,208,246

40068 :249,230,123,230,037,165,142

40074 =046,197,037,176,239,032,097

40080 :051,165,165,034,166,035,248

40086 -.024, 105,002, 133,045,144,091

40092 :001,232,134,046,032,089,178

40098 =166,076,131,164,032,124,087

40104 =165,032,115,000,133,139,240

40110 :162,000,134,073,032,140,203

40116 :157,165,165,201,000,208,052

40122 =007,162,002,134,073,03 2,084

40128 =140,157,032,115,000,240,108
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Program 2: 
Graph Plotter-VIC Version 

100 PRINT" (eLR ) " : POKE36879, 11 : rem 253 
110 FORI-7726T0774S:POKEI,114:POKEI+30720 

,S : NEXTI :rem 19 1 
120 FORI-7748TOB034STEP22:POKEI , 107 : POKEI 

+30720 , 5 : NEXTI :rem 94 
130 FORI=7767T08053STEP22:POKEI,115:POKEI 

+30720 , 5 : NEXTI : rem 96 
140 FORI=8056T08075 : POKEI , 113:POKEI+)0720 

, 5 : NEXTI : rem 187 
150 FORI~7793T07e10:POKEI, 64:POKEI+30720 , 

S ; NEXTI : rem 148 
160 FORI=7B59T07876 : POKEI.64:POKEI+30720 , 

5 : NEXTI : rem 164 
170 FORI=7925T07942 : POKEI , 64 : POKEI+30720, 

5 : NEXTI :rem 153 
180 FORI 3 7991T08008 : POKEI , 64 : POKEI+30720 , 

5 : NEXTI : PRINT : rem 94 
190 PRINTSPC(") " 15 " : PRINTS PC (") II 14 " : PRINT 

SPC(0) " 13":PRINTSPC(0)"12":PRINTSPC(0 
) "11" : rem 142 

21313 PRINTS PC (e) "Ie" : PRINTSPC (1) "9" : PRINTS 
PC(I ) "8":PRINTSPC(I)M7" : rem 44 

2113 PRINTSPC(I)"6" : PRINTSPC(I)"5" : rem 1713 
2213 PRINTSPC(I)"4":PRINTSPC(I)"3" : PRINTSP 

C(I)"2":PRINTSPC(I)"I ": PRINTSPC(I)"e" 
: rem 147 

2313 PRINTTAB(4) "A"SPC(2)"B"SPC(2)"C"SPC(2 
)"D"SPC(2) " E"SPC(2)"F" : rem 184 

2413 IFZ$='''{''THEN31e : rem 64 
2513 DATAA , B,C , D, E,F : rem 34 
2613 FORI=IT06 : READA$(I) : NEXTI : rem 38 
2713 DATA7,6,4,3 , 5,1 :rem 2131 
2813 FORI=IT06 : READD(I):NEXTI : rem 7 
2913 DATA8e35 , 8e38 , 8e41 , 8D44,8e47,8e5e 

: rem 113 
3£113 FORI::oIT06:READA(I) : NEXTI : rem 253 
3113 C=3e72e : FORJ=lT06 :rem 194 
3213 FORK=-8138T08141 : POKEK , 32:NEXTK : PRINT " 

{HOME}{19 DOWN}" : rem 179 
3313 PRINT " COLUMN ";A$(J);" (13-15) " ; 

:rem 62 
3413 INPUT Y$:IFVAL(Y$)=0THEN32e : rem 79 
3513 Y=VAL(Y$) : Y::IIINT(Y+.5 ) : DmD(J):X=A(J) 

: rem 23 
3613 IFy<eORY> 15THEN32e : rem 79 
3713 A=A(J) - (Y*22)+44 : GOSUB43e : NEXTJ 
380 PRINT"{HOME }{20 DOWN} " : rem 211 
390 PRINT"DO IT AGAIN? (yiN)" :rem 99 
4013 GETZ$:IFZS .. ""THEN4ee :rem 125 
4113 IFZ$","y"THEN1e0 : rem 613 
4213 END : rem 1139 
430 IFY"'lTHEN530 :rem 1813 
4413 IFy=eTHENRETURN : rem 252 
4513 POKEX , 160:POKEX+l,231:POKEX+2 , 105 

: rem 162 
4613 POKEX+C , D:POKE(X+1)+C,D : POKE(X+2)+C , D 

: IFy=2THEN490 : rem 245 
4713 FORlmX- 22TOASTEP-22:POKEI,160 : POKEI+1 

,23 1 :POKEI+2,160 :rem 185 
4813 POKE I+C, D:POKE(I+l)+C , D:POKE(I+2)+C , D 

: NEXTI:GOT051e : rem 56 
4913 POKEA, 227 : POKEA+l , 2e8 : POKEA+2 , le5 

: rem 1135 
51313 POKEA+C , D:POKE(A+l) +C,D:POKE(A+2)+C , D 

:GOT053e :rem 89 
5113 POKEA, 227 : POKEA+1 , 2e8 : POKEA+2,224 

: rem l ee 

5213 POKEA+C , D: POKE(A+1)+C , D:POKE(A+2)+C , D 
: rem 813 

5313 POKEA-22,233 : POKEA - 21 , 16e : POKEA-2e , 2e 
6 : rem 87 

5413 POKE(A- 22)+C,D:POKE(A- 21)+C , D: POKE(A-
20 )+C,D : rem 154 

5513 RETURN : r cm 122 

64 BASIC Aid 
(Article 0/1 pnge 'l56 ,) 

BEFORE TYPING ... 
Before typ ing in programs, please re fer to "How 
To Type COMPUTErs Gazelle Programs," "A 
Beginner's Guide To Typing In Programs," and 
"The Automatic Proofreader" that appear before 
the Program listings. 

39952 : 173 , 254 , 159 ,1 33 , 055 , 173 , 095 
39858 :255 , 159 , 133 , 1356 ,169 , 1376 , 0132 
39864 : 133 , 124 , 173 , 217 , 155 , 133 , 1395 
398713 : 12 5, 173 , 218 ,1 55,133 , 126 , 1396 
39876 :1376,143,156,2413,13133 , 1376,122 
39882 :13138,175,169,2131,133,124,244 
39888 : 169,1358,133,125 , 169,176 , 1314 
39894 :133,126 , 1396,219 , 155,133 , 1352 
399013 : 139,134 , 151,186 , 189 , 1313 1 ,252 
39906 :13131, 201 , 1413,2413 , 1316,2138 , 13138 
39912 :13132,164 ,1 413,166, 151,165,252 
39918 : 139,201 , 1358,176 , 13133,1376,123 
39924 : 128,131313 , 1396,189 , 13132,1313 1 ,148 
399313 : 2131 , 164,2138 , 237 , 165 , 139 , 084 
39936 :016,13132 , 2313 , 122 , 132 , 1413 , 130 
39942 :162 , 131313,134 , 165 , 2132 , 232 , 133 
39948 :164 , 122 , 185 , 13130 , 0132 , 1356 , 029 
39954 : 253 , 217 , 159 , 24e , eI9 , 2e l, e83 
399613 :128 , 2413 . 1319 , 2313,165 , 232,1314 
39966 :189 , 216 ,1 59 , 1316 , 250 , 189 , 1325 
39972 : 217 , 159.2138.228,2413,191 , 255 
39978 : 232 , 21313 , 2138 , 224 , 132 , 122 , 136 
39984 :165 , 165,e1e . 17e , 189,245 . 224 
399913 : 159,072 . 189 , 244,159 , 1372 , 181 
39996 : 032 , 233,155,1376 , 115 , 131313 , 159 
41313132 : 1332 , 178,157,165 , 1395 , 166,1391 
41313138 : 096 , 133 , e36 , 134 , e37 , e32 , e28 
4131314 : e19 , 166 , 165 , 095 , 166 , 096 , e17 
4130213 : 144 . 13113,1613,13131,177 , 1395 , 159 
413026 : 2413 . 13134.170.136 , 177,095 , 144 
4131332 : 133,122 , 134,123 , 165 , 1336 , 04 1 
43338 :1356 , 229 , 122,1713 , 165 , 1337 , 113 
4131344 : 229 , 123,168,176,13313 , 138,2134 
41313513 : 024 , 1131,1345,133,1345,152,1132 
413056 : 1131 , 1346 , 133 , 1346 , 1613 , 131313.1394 
4131362 : 177 , 122 , 145 , e36 , 2ee,2e8 . 246 
4131368 : 249 , 2313 , 123 , 230 , 1337 ,1 65,142 
413074 : 046 , 197 , 037,176,239 , 1332 , 1397 
4130813 : 1351 . 165,165 , 1334,166 , 1335,248 
401386 :1324,105,1302 ,133 , 1345,144.1391 
4131392 :13131 , 232,134.1346 , 1332 , 1389,178 
413098 : 166 , 1376 , 131,164 , 1332 , 124 , 1387 
4131134 : 165,1332,115,131313 , 133 , 139,2413 
40110 : 162,131313 , 134,1373,1332 , 1413.203 
413116 :157,165 , 165,2131 , 13130 , 208,1352 
413122 : 13137 , 162,13132,134 , 1373 , 032,1384 
40128 : 140 , 157 , e32 , 115 , eee , 240 , le8 
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40134 :003,032,253,174,032,178,102

40140 :157,165,095,166,096,133,248

40146 =122,134,123,032,215,170,2 38

40152 : 208,011,200,152,024,101,144

40158 :122,133,122,144,002,230,207

40164 :123,032,202,159,240,005,221

40170 :0 32,220,157,176,003,076,130

40176 :143,156,132,085,230,085,047

40182 :164,085,166,049,165,050,157

40188 !133,139,177,122,240,216,255

40194 :221,000,002,208,237,232,134

40200 :200,198,139,208,241,136,106

40206 :132,011,132,151,165,073, 166

40212 :240,091,032,240,157,165,177

40218 !052,056,229,050,133,167,201

40224 : 240,040,200,240,202,177,107

40230 :122,208,249,024,152,101,126

402 36 :167,201,002,144,064,201,055

40242 :07 5,176,060,165,167,016,197

40248 :002,198,139,024,101,011,019

402 54 1133,151,176,005,032,036,083

40260 :158,240,003,032,012,158,159

40266 J165,151,056,229,052,168,127

40272 5 200,165,052,240,015,133,117

40278 s140,166,051,189,000,002,122

40284 =145,122,232,200,198,140,10 5

40290 :208,245,024,165,045,101,118

40296 :167,133,045,165,046,101,249

40302 :139,133,046,165,122,166,113

40308 :123,13 3,095,134,096,166,095

40314 :067,165,068,032,061,158,161

40320 :032,225,255,169,000,133,174

40326 :198,164,151,076,242,156,097

40332 :164,122,200,148,049,169,224

403 38 =000,149,050,185,000,002,020

40344 :240,021,197,139,240,005,226

403 50 t246,050,200,208,242,132,212

403 56 :122,096,201,171,240,004,230

40362 :201,045,208,001,096,076,029

40368 :008,175,144,005,240,003,239

40374 :032,166,157,032,107,169,077

40380 :032,019,166,032,121,000,046

40386 ;240,011,032,166,157,032,064

40392 :115,000,032,107,169,208,063

40398 :224,165,020,005,021,208,081

40404 :006,169,255,133,020,133,160

40410 :021,096,032,202,159,133,093

40416 :067,032,202,159,133,068,117

40422 :056,165,020,229,067,165,164

40428 :021,229,068,096,165,122,169

40434 tl33,034,165,123,13 3,03 5,097

40440 :165,045,133,036,165,046,070

40446 :133,037,096,165,034,197,148

40452 :036,208,004,165,03 5,197,137

40458 s037,096,164,011,200,177,183

40464 :034,164,151,200,145,034,232

40470 :032,001,158,208,001,096,006

40476 =2 30,034,208,236,230,035,233
404B2 :208,232,164,011,177,036,094

40488 :164,151,145,036,032,001,057

40494 1158,208,001,096,165,036,198

40500 ;208,002,198,037,198,036,219

40506 :076,036,158,160,000,132,108

40 512 :165,132,015,032,205,189,034

40518 :169,032,164,165,041,127,000

40524 :032,210,255,201,034,208,248

40530 :006,165,015,073,255,133,217

40536 :015,200,177,095,240,025,072

40542 1016,236,201,255,240,232,250
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40548

40554

40560

40566

40572

40578

40584

40590

40596

40602

40608

40614

40620

40626

40632

40638

40644

40650

40656

40662

40668

40674

40680

40686

40692

40698

40704

40710

40716

40722

40728

40734

40740

40746

40752

40758

40764

40770

40776

40782

40788

40794

40800

40806

40812

40818

40824

40830

40836

40842

40848

40854

40860

40866

40872

40878

40884

40890

40896

40902

40908

40914

40920

40926

40932

40938

40944

40950

40956

=036,015,048,228,132,165,212

=032,124,158,200,177,174,203

:048,214,032,210,255,208,055

:246,032,215,170,056,096,165

=160,157,132,174,160,160,043

: 132,175,056,233,127,170,255

=160,000,202,240,238,230,182

1174,208,002,230,17 5,177,084

=174,016,246,048,241,032,137

=107,169,165,020,13 3,053,033

=165,021,133,054,03 2,25 3,050

=174,032,107,169,165,020,065

: 133,051,165,021,13 3,052,215

=03 2,142,166,032,202,159,143

=032,202,159,208,03 3,032,082

=172,159,032,202,159,032,178

=202,159,208,003,076,143,219

=156,032,202,159,165,099,247

=145,122,032,202,159,165,009

=098,145,122,032,183,159,185

=240,226,032,202,159,032,087

=202,159,032,202,159,201,157

=034,208,011,032,202,159,110

= 240,197,201,034,208,247,085

=240,238,170,240,188,016,056

=233,162,004,221,212,159,217

:240,005,202,208,248,240,119

=221,165,122,133,059,165,103

=123,13 3,060,03 2,115,000,219

1176,211,032,107,169,032,233

=081,159,165,060,133,123,233

: 165,059,133,122,160,000, 157

=162,000,189,000,001,201,077

:048,144,017,072,032,115,214

=000,144,003,032,130,159,004

=104,160,000,145,122,232,049

: 208,232,032,115,000,176,055

=008,032,145,159,032,121,051

:000,144,248,201,044,240,181

=184,208,150,032,172,159,215

:032,202,159,03 2,202,159,102

=208,008,169,255,133,099,194

:133,098,048,014,032,202,111

=159,197,020,208,015,032,221

=202,159,197,021,208,011,138

:032,209,189,169,03 2,076,053

=210,255,032,202,159,032,242

=183,159,240,210,032,162,088

=159,230,151,032,036,158,130

=230,045,208,002,230,046,131

=096,032,162,159,198,151,174

=032,012,158,165,045,208,002

=002,198,046,19B,045,096,229

=032,240,157,160,000,132,115

=011,132,151,096,165,053,008

=133,099,165,054,13 3,098,088

=076,142,166,165,099,024,084

051,133,099,165,098,065

052,133,098,032,202,042

208,251,096,160,000,048

122,208,002,230,123,095

122,096,137,138,141,253

067,07 2,065,078,071,224

068,069,076,069,084,017

070,073,078,196,075,149

076,204,078,085,077,059

069,210,000,165,156,138

156,165,156,198,155,117

158,172,013,013,013,005

=101,

159,

=230,

l77,

=167,

=197,

:197,

=073,

=066,

=065,

=152,

40134 :003,032,253,174,032 ,1 78,102 40548 :036 ,01 5 ,048, 228 ,1 32,165 ,212 
40140 :157,165,095,166,096,133,248 40554 :032,124.158.200,177 ,1 74,203 
40146 :1 22 ,1 34,123 . 032 . 215.170 , 238 40560 :048,214,032,210,255 . 208,055 
40152 : 208,011 . 200 . 152 , 024,101 , 144 40566 :246,032,215,170 , 056,096,165 
40158 :1 22 . 133,122,144,002,230.207 40572 :160,157,132.174,160.160,043 
40164 : 123 . 032,202 ,1 59 . 240 , 005 .2 21 40578 : 132 ,1 75,056,233,127.170,255 
40170 :032 . 220,157 , 176 . 003 , 076.130 40584 :160,000,202,240,238 . 230,1 82 
40176 : 143 . 156,132,085,230 , 085 , 047 40 590 : 174 ,208 , 002,230,175,177,084 
40182 : 164 . 085,166.049,165,050,157 40596 :174,016 , 246 ,048,241 .032,13 7 
40188 :133,139, 177 , 122,240 , 216 , 255 40602 : 107,1 69,165 , 020,133,053,033 
40 194 :221 . 000,002,208,237,232 . 134 40608 : 16 5 ,021,133,054,032,253,050 
40200 :200 . 198 ,1 39 ,208,241 ,1 36 ,106 40614 :174,03 2 ,107,169,1 65 . 020 , 065 
40206 : 132 , 01 1,132 ,1 51 , 165 ,07 3 .166 40620 :133 , 051 ,165,021, 13 3 ,0 52,215 
40212 :240 . 091,032,240,157,165,177 40626 :032 .1 42 . 166 . 032 . 202,159.143 
40218 :952,056,229,950 . 133 .167 . 201 40632 :032 , 202.159,208 . 033 , 032 , 082 
40224 : 240 ,040, 200 , 240 . 202 , 177 ,107 40638 :172 .159,032 . 202,159,032,178 
40230 :122.208,249 . 024,152 .101 . 126 40644 : 202_,159,208,003,076,143,219 
40236 :167,201,002,144,064 . 201 . 055 40650 :156,032,202,159,165 .099 ,241 
40242 :07 5,176 , 060,165,167.016,197 40656 :145,122,032 . 202 ,159.165.009 
40248 :002 , 198 ,1 39 . 024 , 101 . 011,019 40662 :098,145,122.032,183,159,185 
40254 1133,151,176.005,032 . 036 . 083 40668 :240,226 , 032,202 , 159 .03 2 ,087 
40260 :158,240,003,032,012 , 158.159 40674 :202,159,032,202 , 159 . 201,157 
40266 : 165 , 151 . 056,229,052 . 168.127 40680 : 034, 208 , 011 • 032 , 202 . 159,110 
40272 :200,165 , 052,240,015.133.117 40686 :240,197,201,034,208,247,085 
40278 :140,166,051,189,000.002,122 40692 : 240 ,238 , 170,240 ,188 ,016,056 
40284 :145 , 122 , 232,200,198,140 . 105 40698 : 233 ,162, 004 , 221 , 212,159,217 
40290 :208,245 , 024,165 , 045 . 101,118 4111704 :240,005,202,208,248,240,119 
40296 : 167 , 133,045,165,046.101,249 40710 :221 ,16 5 ,1 22,133 ,059 .165,103 
40302 : 139 , 133 , 046,165,122 . 166,113 40716 :123,133,060,032,115.000,219 
40308 :123,133 , 095 .134,096.166,095 40722 :176 ,211,032,107 ,1 69,032,233 
40314 1067 , 165,068,032,061,158.161 40728 :081,159 ,165,060 , 133 .12 3,233 
40320 :032,225 , 255,169 , 000,133 , 174 40734 :165,059 .13 3 , 122 .160,000,157 
40326 : 198 ,164. 151 , 076,242,156.097 40740 :162,000.189,000.001,201,077 
40332 :164,122 , 200.148.049.169,224 40746 :048,144.017,07 2 ,032 .115,214 
40338 :000,149, 050,185,000 . 002.02111 40752 :000,144,003,032,130,159,004 
40344 : 240 , 021,197,139,240 . 005 . 226 40758 :104,160 . 000,145,122,232,049 
40350 :246 ,050 , 200,208 . 242 . 132 . 212 40764 :208,232,032,115,000.176 . 055 
40356 : 122,096 , 201,171,240,004,230 40770 :008 ,032 . 145,159,032,121,051 
40362 :201 , 045 , 208,001,096 . 076 ,029 40776 :000, 144 . 248,201 , 044 ,240, 181 
40368 :008,175,144,005,240,003,239 40782 :184,208,150,032 .172,159,215 
40374 : 032 , 166 . 157,032,107 ,169 , 077 40788 :032,202 , 159,032,202.159,102 
40380 : 032 , 019,166,032,121 , 000 , 046 40794 : 208 . 908.169,255 .133,099,194 
40386 : 240 , 01 1 ,032,166,157 ,032 . 064 40800 :133,098.048,014 . 032,202,111 
40392 : 115 , 000 , 032 , 107 , 169 , 208 . 063 40806 : 159 ,197,020, 208 , 015,032,221 
40398 : 224 , 165,020.005,021,208,081 40812 :202 ,1 59,197 , 021 , 208.011,138 
40404 1006 , 169,255.133.020,133,160 40818 :032 . 209,189,169 . 032,076,053 
40410 : 021 ,096 , 032.202 , 159 . 133 , 093 40824 : 210,255 . 032,202,159,032,242 
40416 :067,032,202,159.133 , 068 ,117 40830 : 183,159 . 240,210 ,032,162,088 
40422 :056 , 165, 920,229,067 .165,164 40836 :159,230 . 151 , 032 ,036,158,130 
40428 : 021 , 229 , 068,096,165 ,12 2 ,169 40842 :230,045 . 208 , 002 . 230,046,131 
40434 1133,034 , 165 ,1 23,133,035 , 097 40848 :096 ,032 . 162 , 159 .198,151 ,1 74 
40440 : 165 , 045 ,1 33,036 ,165 , 046 , 070 40854 : 032 ,012,1 58 , 165 . 045,208,002 
40446 :133,037 , 096 . 165 . 034,197 , 148 40860 :002 . 198,046,198 . 045,096,229 
40452 :036 , 208,004 ,165 .035 ,197 ,1 37 40866 : 032 . 240 , 157,160,000 , 132,115 
404 58 1037 , 096 , 164 , 011,200 ,1 77 , 183 40872 :01 1 ,132,151,096 ,165 . 053,008 
40464 1034,164 ,1 51.200,145,034,232 40878 :1 33 ,099 . 165,054,1 33 ,098,088 
40470 1032,001 ,1 58 , 208,001,096,006 40884 : 076.142,166 ,1 65 ,099,024,084 
40476 :230 ,034,208 . 236,230,035,233 40890 :101,051,133,099,1 65 .098,065 
40482 1208 , 232,164,011 . 177 ,0 36,094 40896 :101,052,133,098,032 . 20 2,042 
40488 :164,1 51 ,145 ,036 .03 2, 001,057 40902 : 159 . 208 . 251,096 ,1 60 .000, 0 48 
40494 1158.208,001,096, 165 ,036, 198 40908 :230,122,208,002,230.123,095 
40500 :208 , 002 . 198,037 , 198,036 . 219 40914 :1 77 ,12 2 .096 ,1 37 ,1 38 , 141,253 
40506 1076 , 036 . 158,160,000 . 132 , 108 40920 :167,067.072,065,078.071,224 
40512 :165,132 , 015.032,205 , 189,034 40926 :197,068,069,076,069 . 084,017 
40518 1169,032,164.165,041 .1 27 . 000 40932 :197 ,070 , 073,078 ,196 .075,149 
4 0 524 :032.210,255.201,034 . 208 . 248 40938 : 073 ,076 ,204, 078 ,085,077 , 059 
40530 :006.165,015.073,255 ,1 33 . 217 40944 :066,069 . 210,000,165 . 156 . 138 
40 536 :015.200.177 .095 . 240 . 025 , 072 40950 : 065 ,1 56,165,156 , 198 . 155 ,117 
40542 :016 . 236.201 . 255 . 240, 232 , 250 40956 :152 . 158,172 . 013 , 013,013,005 • 
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MULTIPLEXED DIGITAL VOLTMETER

FOR THE VIC-20 AND C-64
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RETURN HELPER

Fasi and easy

income lax preparation.

Form 1040 and Schuduioa A.B,G,D,E

Enler ant) modify data on a screen copy of iho
form

Worhs like a sprcacJshet't ■ all the lines

alfyclfJ by a dhjnqp nrc mslanMy updaled

Form 10JO and Schedule A an* aul

Pnc« 15 In rJeducllbli.

Cassollc S?3 I . SI W shipping S I

Specily VIC JO (16K BAM) or CB4.

Ghtck. MO or crpdil card

FREE CATALOG !
HOME, EDUCATIONAL, AMD

BUSINESS SOFTWARE

FOR THE VIC AMD 64

Hew Items..,

Checkbook/64 (Disk) Handles

all checking account data. £ 16.00

Capitals/64 Teaches U.S. and

Foreign capitals- Disk SI0.00

Tape $8.00

Over 50 other titlesl

Low-Pricedl Practicall

Put your VIC or 64 to work with

quality software from

farthest Fringe S.A.

101 Highway Blvd.

M. Pekln, 1L 61554

'PUBLIC DO.HAIX""
- SOFTOARE —

Supporting nil COMMODORE computers

Written hy usars, for uflora

* GAMES * UTILITIES * EDUCflTIONAL *

nc so1"
collodion »1 - mllnction »2 - collodion "3

cottoction *A - collBCHon #5 - collodion "6

70+ program* par collection- Tojie/Dnk - $10 00

i n>i >Hnil)it!. 64™
^ coiretnon *l - ti- collffciian »2 - 64 collection »

64 colleclioi »4 - 64 collection #5

25-t- pragrams ucr collection - Taos/DuV- SI 000

PB3T" / CBM®
5 U y- Ijons/Oisks- 110 Oa frncri
11 Gnmo - Too^sVOisks - T1000 onch

S Educalion.il - Tn|™s/Disfcs- $10 00 inch

DCVSEITi IteMt s,lJ(.-i,
Worfci o.i Vic 20 nr CommodorB 64 - 15 00

All pnc«t inclndp shipping And handling

CHECK MONEY ORDERS.
VISA and MASTERCARD accapwd

For A Free Catalog Writs

Public Domain, Inc.
5025 S Ranpslinn (til. W MillOn. OH 453B3

10 00 om . SOO urn EST- Mon. Ihru Ffl

|S!3|636S638 or (51 3) 339-1725

VIC-2O USERS

Cartridge Back-Up

• SYSTEM IS AN EASY TO USE

PROGRAM AND A HIGH QUALITY

CARTRIDGE INTERFACE BOARD

• BACK-UP YOUR CARTRIDGES

ONTO CASSETTE OR DISK

• 8K RAM REQUIRED

S49.95 POST PAID

Cassette Back-Up

• EASY TO USE PROGRA~MS
• BACK-UP ANY CASSETTE TAPE

ONTO TAPE OR DISK

• REQUIRES NO USER MEMORY

S19.95 POSTPAID

VISA/MASTERCARD ORDERS;

PHONE (215) 269-4803

MAILCHECK OR MONEY ORDER TO:
E-M TECHNOLOGIES

P.O. BOX 185

DOWNINGTOWN. PA. 19335

PA. HESIDENTS ADD 6%

6 MONTH REPLACEMENT GUARANTEE
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25 + _ ..... _ ~""" - 10""'0..\ _ SlO_OO 

.'t:re / CII,.:Ji 
5 UIol<1y _ "Qe olD .. \ . _ $10_00 ... ft 
,. G.m. A " ".010 .. \ 0 _ $1000 .. e ft 

6 {d".""'''.' - ,. ... 0/0 .. ' . _ $1 0 00 ueft 
UIl\'St:r I II.,,,,,, Saitch 

W",h 01' \f,_ 20 '" Commo<lo .. && _ $S.OO 

A" ", Ie .. 1ftc11Hl •• h;pp;.,V .nd hondlifot . 
tHECI(. MONEY ORDERS. 

VISA .nd MASTERCARD ..:C_d. 

Fo, A Fru C. r.log Wmt : 
I-llblie Domain. Inc_ 

5025 S. lI.nQ"""' lid .. W M;'10" 01'1 45383 
10.00 . m · 5 :00 p.", EST A 1.10" I~ '" fri, 

151316118·5638 0, {5 1J I 3J9·1125 
"'''~/o': . ~-=t--='''::f=~':'''~··-

VIC·20 USERS 
Cartridge Back-Up" 

• SYSTEM IS AN EASY TO USE 
PROGRAM AND A HIGH OUAlITY 
CARTRIDGE INTERFACE BOARD 

• BACK·UP YOUR CARTRIDGES 
ONTO CASSETIE OR DISK 

• 8K RAM REOUIRED 
549 .95 POST PAID 

Casse tte Back-Up" 
• EASY TO USE PROGRAMS 
• BACK·UP ANY CASSETIE TAPE 

ONTO TAPE OR DISK 
• REQUIRES NO USER MEMORY 

5 19.95 POST PAID 
VISNMASTERCARD ORDERS: 

PHON E (215) 269·4803 
MAIL CHECK OR MONEY ORDER TO: 

E·M TECHNOLOGIES 
P.O. BOX 185 
DOWNINGTOWN, PA. 19335 

PA. RESIDENTS ADO 6ot. 
6 MONTH REPLACEMENT GUARANTEE 

COMPUTEI '. C;a~c"c Jo"uo,~ 1984 105 



LOW COST SOFTWARE
Are you tired ot paying high prices iu-r your ^oti

Le! John Henry Software save you money' We distribute

fjutiltc domain toll ware lor your CsmmQdou 64" or

VICZO'" Wt\t [««d and tJotumenifrtfarH piOQramtB

giiiranlFfl you no^rs OT lun ar.6 useljl 1f*Tmnp tiper-

lefivCS Wt sptcialr/e in Diompi delivery of yuur soil-

ware cvnn if you O'Gt' Japes, and we guarantee our

product

Vou'll also reccwfrQuMroe program leiorence baakwhen

you place your ort?er

COMMODORE 64
GroupCG M Oimeiror EiCkore

Group CP ^0 Programming. Dfrro. Busine
am) Hornt

Gtuup CE 16 Educational Progiams.. .

BrouoCi 5 Mvenlurs Games

VIC 20
Group VG 6! Games lor Everyone. .

Group VP ii Progrannnmu, Demo. Husim
and Home

GrousVE 35 Educational Programs

Wlien weiring SMdly group 4 tape or Bisk
is op disk orly ScnrJ cnec* or rnorcy order

Jnhn HE£ff SElNire

PO Bo. 390?I
Clnelnnail. Drill 45238

Don 1 wait1 Order your soitware loday' Or wr

free program reierence book You" t>r ylad
VIC 7D Iril Cn*nidari V m Iriflinirii pi CvumKui liKln

. .-S795
s

S7 95
S7 95

. 17 9a

,.,57.95
s

j?95
S7 9S

Group CA

to

ite lor your

you did1
Kltl LI"

HAKE YOUROWN CARTRIDGES!

• Complete System •

"Al TO-RUN" lupll

jl hrtvv

TOUR BASICot

Ma^hine-Guli' P
• Pnilotypc GAMES
• EDUCATIONAl.uw-
NDLbadDelaj

IllV[D

* K*p.i[i$it>n s^kcl (in tuurit

• Carts. Rtasafik- fi Itl.K [..stable

OS3723ZIFsocket module S24.50

i!71i;.25M. -W', ^.'iHi Kl'fli IMS
(IM7A System dVmr,, MK Ciiftl tSB.SO
(>S-:!7I1 System (PHinr.. ZIP iiuull JS8.B0
(SuftwareTliM in,-]. Disk .M %2)

jn!so

fOTTO SYSTEMS

8135 ENGINEER ROAD

SAMDIICCO.CA 92111

(619) Bflfl-5665

FREE OFFER!

COMPUTER

CASSETTES
58<P
FREE

-World Capitals Game"

with each order of

20 or more C-10's

Specify VIC-20 or Commodore 64

C-10 Length

5 Screw Shell/Free Ladols

Lifetime money back guarantee

Storage Bonflttd 12C aacri

$2 00 snipping charge — any quantity

{Canadian orders $4.00 shipping)

NJ Residents add 6°.-o salos ta*

Sena check or money order to

PARALLEL SYSTEMS
Box 772

Blackwood.NJ 08012

609-227-9634

OTOG USERS GROUP

Join One Of The Largest

Active Users Groups.

You Will Gel...

_ Access To Hundreds of

Public Domain Programs For Your

Commodore 64, vie 20, and

PET/CBM

_A Monthly News Letter

And A Lot More...

For more information send 51.00 to;

OTOG USERS GROUP

321 Alma Street

Kissimmee, Fl. 32741

Membetsnip Fees

for 12 monins

USA—$20.00

Canada—S20.00

Ovbi Saas—S2O.00

TRADE SOFTWARE

DIRECTLY WITH

OTHER PEOPLE

SojTraders' Catalog

SAVES MONEY

* Select Traders

*k List Your Software

Send $1.00 for Catalog
• Deduct cost from next order

SojTraders
INTERNATIONAL

161 OShomaker Drive

I Murphysboro, II. 62966

vic20 commodore64
UMI / VIC 20

Spiders of Mars ICl $29.95

Meteor Hun tCI $29.95

Amok HI S16.95
Sat & Met ICl $29-95

UMI / Now lorC-64

Pennant Drive $29.95
2 player baseball strategy

Motor Mania $29.95
hi-performance racing game

Fuego S 29.95
tight fire-throwing drones

to save the space crew

TOTL SOFTWARE

S 34.00

$20.00

TOTL Text 2.6 IDI

TOTL Label 2.6 [Dl

Send cash, check or money order to:

ARIES MARKETING CO.
RO. Box 4196

4200 Shannon Drtvs
Baltimore, Maryland 21205

Md. residents add 5% state sales tax

ARK INNOVATIONS. IMC

I91J3 SCHOOL ST

P 0. Ml li!

. CA. MM I

cassette uses joystick, 3.5 K

NEW! TAXI DRIVER
reading development: inquire
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ACTION

MA TH
FOR COMMODORE Sa

Develop your children's math

skills the fun and easy way.
Perfect for kids preschool tkrough 6th grade.

MENU SELECTIONS INCLUDE;

■Addition •Multiplication

•Fractions •SuDtraaion

• Number spelling •Division

•a skill level setting for all me aBoue

OTHER FEATURES INCLUDE:
•MUM •(WrGniHiKi -large ctMratin Ml

•Ui(i DfhnfC PJimij Muel-leii wu oetermint ivntn

io .iuid jrjwncf to tnt iwm ttwi neefrc >r duwraiinii'

■For mOKt fun pi.it .iijjiiki UkUii •hi j timmiw

[HJI fDti rjJi wieit'

HHOOL DISC0UN1S «*UIAHE PrtBgOOOtlrnilWlffll

SENB tMICKBR MCN£» 0RDE5 fOf

Educational Software Products
PO BOI SIDI1I • IHtltisn.tOloridO 10111

SPECIAL NEW PRICE

REDUCED TO S 9.95

Vi liKi flu. *^fl *tr.

to, ih C<' Ph'^iIH Itill (4P4 plniJr- BtfT

-—*■■■ " ' -. JDTlTlD' for vil, It.n.

&-I9 Lnfll If I n T' d uc»f *nC iold "JTIrjt*H» W

lie,$D. IF Tbj hi * 'Illtll1, ■■- 'UlTCHHTTIri1

D><T. Pr

ifrin.|f.

Thli

KRAFT COWOOOfiE STICK 1 9.95

KHAFT SHITCHHITTER 112,95

inclBM *■". 1thr ok> cr bca** arW. I2.CC Iv

irlf> lor hingMf-s tta |filf«lhg (**rj*|. Ltl I lerrtl*

-td >■--. flflrj JL Ul« "'■ mi< . ■ i ■.* 1 4or

Hll^r. ivy, ns OE's.

C R CONCEPTS we
104 CALLE CUERVO

SAN CLEMENTE. CA SZB72

lOW COST SOFTWARE 
Ar, you Wt~ ot ~')'WIIl l'agn g,ICtS 101 yOl.W SGniOl.rt? 
LtI.IOM lit ... , Satin ,. s .... you __ v' WI dlStnbult 
ouolo, o:om.rI scll . lIt 100- you, c..DIII«I ".. 01 
VIC 20" 'Ii ••• !fllid aOC! dtICU"'IO,td 'K/I ~'O'l'i'" 10 o ... rl~IH 1"" _. at, ... trod ""',,, ...... "II .. ~. 
lint" WI IlIK!obrt '" tl""'~1 IIth,,,y at your SG!!' 
"', ' I"" ~ you O,~tr II :>n . '''II .. , gu.,,"," OUr 
O/Odott 
Ya,'11 lila rt~.IV'OU' II " grogl'" ttl",nc. logo_ wh en 
you IlIUI ,aur or~l r 

COMMOOORE 64 
26 c.", .. ,., h"yore 
:10 91<>g,., ... ,\I:,.. 0. .... a.,,,,,,n 

':'ICi~ 
16 [allOluoN1Progrlllll 
SAIl_luff GI"'H 

VIC 20 

". ". ". ". 
GrOUIII'G 62 Go .. " to. e.,,1'O" 57 !I() 
GrOllpY' \.4 Prog"""",ng. Ot'"o B'''1It11 

."" 110.,. S195 
GrowV[ lS Ec.at ..... tI'rO'll ... , t19S 
Whtn OIa,,~ 1~lr, g",u~ & l1Qf 01 als_ litOI/O tA 
"' on a,,~ ali, Sond cnea Of ......... orGII 10 

.10M 110 .. , Soft ... ,,, 
' .0. 8>. Hi:I2( 

~oe(...u. QIW, ~3S 
Oen·, ",,(I O'dtr , .," .. u .... " 10<1.,' Or "",.", V'"' f". ~r tlljrlm 'Iforlntl boo . Y~"ll DI O ll ~ V~" a,d ' 
OC" ... _ . .. ~ •• " ...... . "'"_, ' ........ lIo<Io, 

orOG USERS GROUP 

Join One Of The Largest 
Active Users Groups. 

You Will Get. .. 
_ Access To Hundreds 01 

Public Domain Programs for YOllr 
Commodore 64, vic 20, and 
PET/CBM 

_ A Monthly News Leiter 
_ And A Lot More. 

For more information send $1.00 10: 

OTOG USERS GROUP 
321 Alma Stree t 

Kissimmee, FI, 32741 

MemDefsnlp Fees 
10f 12 monlhs 

USA-520.00 
C.n.dt-S20.00 

0." sen- S20.00 

.. __ .. 
VIC 2 0 " 

.97 
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~lAla: mUM OWNCARTRIl>Gt:S! 

(ll'-,172J7.IF _1«1 moodulc- I'll 50 
'\ I~ .... ~ rn'\!l'Ulm,nQ. 2jr4. n:r!A. 27:12. 
2716. 256-1. 2:>.12. 25 11; t:l'llO,\IS 

I ~lj,\S)~kmll 'ltm, .. l'IKt:A'U SAA.50 
(1S-.1jHSl"~ .. ·m'I~r..l l.' n~,,1I 11lll.5H 

,Solt.";!"" 1'~"" ;".-1. Iliok.ltl,J 121 
l JS.J7?! lll:mk ~" t:=-. 12-1.50 
Ubnk 2jij.1 F.PU().\IS SIl..541 

OTTO Sl'5TE,\ IS 
8135 t;~GI~F.ER ROAD 
S,\~ OIEGO, CA 92111 

t61!.1156!1·56!i5 

AeTION 
MA TH 
FOR COMMODORE 611 

Develop your children'S math 
skills the Fun and easy way. 
PI/feet kli lids pre«bQ(lI tbroug ll 6tb IIlade. 

MENU SelECTIONS INCLUDE: 
· Allomon ·Multiclicatlon 
. fractions · SuDtractlon 
· /Iumoer Spelling · Dlvision 
· A Skill level setting for all the alXive 

OTHER FEATURES INCLUDE: 
. 1,0 11\( ' (OIOr"'P~(\ . u'~(~"oIl(tlj,p( 

• !/If< IHtilltll PoIl"O"lll VIIun - IfU roo attrtm",1' . lIfn 
11""gr..lftIl'rlrllf"''' _ o.tI'IK~I~· 

· Iet .lC."f1llu~ pU, _: Int Il0l' .~~~ t ... "".,oIt 
:11.>1 l7J UII _t' 

KNOOt. DIS(OVNII _iloll,\lll ml"l9lXl! Ulflll1 1111 
~/ii) ( 141: ( ( ~ ~~; If O~1 1(Ir 

S199S,tAISlm, S21951o.mmr 10 
Educatlonal 5oftware p roducts 
' .0. ' 0' 110111 IIUI'!". (010".0 10111 

FREE OFFER! 
COMPUTER 
CASSETTES 

58~ 
FREE 

"World Capitals Game" 
with each order of 
20 or more C-10's 

Specify VIC-20 or Commodore 64 

C·l0Len~lh 
5 Sc"w 5he!IIF, .. Laools 
L,fet,me money back ~va'an1ee 
S10'tOO 80_ add t2C eacn 
5200 snipping charge - anyqvanhty 
le.nad,an o,ders $4 00 sh,pprng) 
NJ RU,lIents alld 6% sales In 
$end cMek Of money order to 

PARALLEL SYSTEMS 
Box 772 

Blackwood, NJ 08012 
609·227·9634 

Vlc 20 COMMODORE64 
UMI / VIC 20 

Splde .. 01 Mar. IC ) 
Meteor Run ICI 
Amok ITI 
Sal & Met IC) 

UMI / Naw lor C- 6~ 

$29.95 
$29.95 
$16.95 
$29.95 

Pannant Drlva $29.95 
2 playar baseball sl rategy 

Motor Menla $29_95 
hl-performanca racing g8me 

Fuago $29.9 5 
light lire- th rowing drones 
to save the space crew 

TOll SOFT WARE 
TOll Tut 2.6 10 1 
TOTL Label 2.6 10 J 

$ 34.00 
$20.00 

Send cash . check or money order 10: 

"El! _M!~RKE.'}I! " CO. 

.. ... ' ...... ,,_ ... 
... ,...."."., ..... o •• ,,, . , 000"'" .. _ 
... " .. " "''''''''' JOo"" • ... .... , ___ , " ..... , _ .... , ........ .... z .. " .... 00< .... , _ . 
....... , ... . , ... _ . n " ... . " ........ . 

_ , ...... _0 ... .... _ " "'" lINn 
_ ...... ,,"', ...... ,,0. , ... "'. " .". 
""""'" ''', .. '''' ....... 11 ""_' " , ... .10.0,. " ... ..... . , ... ,,'. _ '" """,,m" ....... - ._ .. IlI." .... _ _ ... , _ .... ' ... - ''''', - ,,,.... ..,. -'." 
_." '''' . "" . ,,,,_, .... If ' . .. " , ..-"." ......... , . 

KRAfT ~E STI CK S g.g~ 
KRAFT SlI' llOflrnER $ r 2,9~ 

, .. ,- .... -_ ... -. ... -..... -
.. , .. ' ...... " ..... " '00 '" 0"'_. Co"'''''' .. "-,, -" ." .. ..... , .... . " .. , .-. -.. ,,_ •. "'<t . .. tu>' •• 

C R CONCEPTS lie 
10" CALLE CUERVO 
SAN CLEMENTE. CA 92812 



EXPAND YOUR

VIC 20® MEMORY!

Altordable Mem

ory Expander lets

you .idd 2K RAM

Circurls as you!

needs increase.

<Upto35K.)

MniherBoarswilhlnslruclfoirs *39es

Molhtr BoirdS Socket! wilh Ins Irucl ions .... *54"

Complel! Kil wild Cjbroil |35K] . .. '1 59"

Assembled S Tasicd :i. ■■■■".> .. . '189°'

iJtii SKI I H dip |Up m 280K pigtd RAM)

['1 Shipping| »8»*

Send Check or Money Order to

PERIPHERAL DEVELOPMENT
P O Bo*282J7

St Louis. MO 63132

R.I.S.T. Inn. ANNOUNCES

SPEECH
SYNTHESIZER

$59 p>ui

M 00 ih/hdl

FREE

torrw .
- i- r ,

Snft (Cellars
PRESENTS

D UTILITIES FOR Ttit VICC M

Urivn V\i Oil f i l <n

;lish nich-A po«iblc nn«ion rifluftht: WlTi autto
vuual E me nidi Kymniftik* Jdntnk ftiiuiroci

*iiper Cipher- Dmpher tolo* or symbol tudc*. Select
length and lime Inlmilc |pvd4 <)l (IMilrutl^ I or J

. c«ll»r- [-1,.,-i-t-., [n*,-i movement ttKhntqun

C Auju Knumbcr ddirir El*) mm ft*j*C

Oiu CbUh-Ow HHJmonhpcfdnk Ikr
SlC^iJ prumpliM Alph* Purrtpfhf tQm f J
labour needs

SEPiD CHECK OR \1OIHEY ORDER TOl

SOFTCELLAftS. INC.

BJanUEBOVAL SUITE . i .

NEWORLE4NSr LA. 701 I*

Si!*■<.■€,h STr*

rnsuo Modvit I, ill

AppU II, 11+

IZX80/81 TS1000
Com64. VIC20

\BomilnrtyS89>95
\Now Only $59.95

|CompJ*U or 5i»rter]
Kill Available '

' ' ' TO Osy Money-Back .i . -'i .1 ii i' * * " >

Sena CISC* or M O .COD add SI 5Oia HIST Inc .
D«pl GZ !.PO Bsi 499 Ft Ha/nillon SUIion

B'OOMvn NV 11209 !i;-!59«3"

N»S RESIDENTS AOO e.S T*K

Advertise your

program or product

fortheVIC-20or

64 here and

reach hundreds

of thousands of

readers,

ror the Commodorr 64 (4 txita r"ont» available)

for (lie VIOSO wi'h 54K memory (3 txTrj Ior»
jvJtJdDipj • Use on any Gf mini or Epson MX wilh

Grarifdx or tne FX and PX printers. Also Commo
dore 1525E and ajnana wuh the C-64 * Menu-

driven Drog^am operates like a word processor •

Makes signs up lo 13' [all by any length ■ Makes
borders of widths up to U". " 3 sues of tetters

from V." tofl" high • ProporUoneMpaong, Aulo-

matic centering; Right and left Maying. • f
Tape or Duk (Speciry computer equipmEnl)

For the Commodore 64i
5pace Raider An amazing arcade s>mulfltlon. Your
mission is to destroy the enemy ship*. 619.95

Super Roller Challenging dice game. Sprite criiph
ics and sound. Yahtzee-sTyle rules ot ploy. $14.95

Microbroker Exciting, realisliC and educational
slock market simulation. S3*.95 Tape or Di&&

Preschool Educational Prognmt ABC Fun, 123 Fun,

ana Ginjer the Cai with Addition ana Subtraction.

Number Hunt, and Letter Hunt AH projfarns have
bright color, music, and action Each £14 9S

forrnuifltar A identic calculator for Edsks which
require repetitive arithmetic computations Save

Formula* and numeric expression! 539 95

Sprit* Editor The easy way to credTe, copy, alter,
and save up to £$4 sprue shapes S2<.95

Cross Reference Grntrjior lor 8ASK program!

Locates lines wrth BASIC words or variable names
and allows changes, and more SI 9 9$

YlC-30 Programs Also Available. Ask for Cola log.

« CardinalSoftware"

laMSItUDiva ifiqhw.iv
WuoLUjtldyo. ViiQihjri 22191

Phone (703) 491-G502

MEMORY FOR YOUR VIC-20
PLUS A LITTLE EXTRA

32K Dynamic flam ■ Same lyoe as Comnmdote W

?JK Used normally, lor full expansion Brocks 1.2.4 3

"EXTRA" BK maps wlo bloc* 5. normally usfd fur ROM
cartridges IGarnast

Accesses Irom UASIC lor data slmage only
Ihrouflli PEEK and POKE

Accesses in assembler for data or write yom o»n

oamci S Ooa\ mio mem normally

The3K 'Block 0' ram hasfieeninfenijonafiy leTI lieeltjr

trie VIC Supereipander

Each 8K block can be switched in or out tor

compatibility with games, ai allie: pe

Powerea by your VK-201175 ma typi

Plugs fljiecily into VIC eipansion slot

Compiele. ass em Bled am) lesfed

90 Day No questions asked' money Dack return

b year manufacturer s warranty

SI 09.95

itwpus

Depl G101 832 Brown Tliriisn. Wichita. K5 67212

us nil I mg charges amtSHU

Personal chpeks lake 3 ^ee^s to clear, before we^hhp
We carry ihe gnllrl IETEC line for VIC-JO and CM Wile lot

Irteratutc

MssieiCartf i Visfl — Send card number a enpiralion dale
VlC-20 A Commodore W are Commodore irademariLS

2 +1 EXPANDER
7 Illll SERVICE EIPANSI01

OWNECTDflS BIGHEl-ICLE

■24."

! ■ Is TOGEIHiB

STnFI I SPECIil SWITCHED

SiVIRSl CONNECTOR JOB BLOCK ASSIGNMENTS

R* RAM BLOCK *29.9S
LAFlTfflnur j( MIMOfll il'ANSIDN CABU

UKIN mOMfIS «S5(MB1(U tND 1E5KD

SlfME BKIC Ofl M»l 81 CIRCUIT HC TO HCOB CW
BOiflO t? 9b

CARTRIDGE
PROGRAMMER

MMBWIIH

IinuSDH
HIDUHD

'49.a5

MIGHTY 5

S«.!W«T5«PS

SCTUHiS

UM
COSI

5 Hilt SEflVU [IPMSiON CONNfttftftS

SWIIV1BF CCNISOL OF 81(1 CK (N*Blt iflfS

D(ll| RESET SWITCHES BiSEI VIC SB MCHII i ,

(GOiO CONNECIOBS USES SEVERAL GAMES OH BAM CiflDS IT ONCE

These end other fine products available from:

QUEUEPRODUCTS
1313)84&6666

BOX 16551 DEARBORN, Ml 48121

- DEALER INQUIRY REQUESTED -

C-64
PCI'S COMPLETE PRACTICAL

GUIDE TO THE COMMODORE 64

Where the C-64's owner's manual (alls down or

leaves off, PCI's Guide to Ihe C-64 keeps you go

ing. Ovei200 pagesotpraclicalinformalionid help

you gst the most out of your Commodore.

The Guide gives special attenhon lo graphics and
sound capabilities and provides practical, in-depth

discussions of programs specifically developed for
the Guide.

SPECIAL OFFER. To gel your copy early and save

S2 off the retail price, send cfieok or money order

for $12.95 Before January 1510:

PERSONALCOMPUTERS, INC.

4533 BAILEY AVENUE

AMHERST. NY 14226

Dealer mquiriescall: (716) G32BBD0
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EXPAND YOUR 
EMORY! 

AHordnOle Mom. 
o'y E~PAl1dl)f le iS 
you Add 2K RAM 
Clfcu'IS as youl 
needS jocrellse 
(Up 10 351( ) 

"39" 
Molber I I I i'd" SoUtll w\IlI IQ I"~li"l •..• "54" 
CMfIIII Ki1 willi c.fliltq~J . ' 1 59" 
"'11 ..... " 111" (1 ' 11111'13511:) •.••.•. "189" 
( .e. IM'llX CIoIt IUp 11 UOK '~N RAM) 
r' SAl"" .. )..... .. .. '0" 

Send Chec;~ or Money Orde, 10 

PERIPHERAL DEVELOPMENT 
P060x28247 

51 louis MO 63 132 
I .... '~ S , ...... _ "," ....... ... h .. ' •• ' 

... >c .. _ , ' " "'''''I" ~,," ... , """<0 ... It.,. k __ . , .... _" ."'''_''. LN 

'0 D. , ,"on. , 11" . C; " . '.~"r 
.",~." O' .. O coo ••• s ,~O'o Jl ",Tln< 

DoP C.: , .' 0 6~ . 099 It " .m."on S" ' ·~n 
u,,,~ •.• n '" " /09 2 '1 1 ~~ .9 " 
.,Y ', "[ ·,'n l"1 ~"'008 ," T" . 

MEMORY FOR YOUR VIC~O 
PLUS A lITILE EXTRA 

:12K Ofnamoc: Ram . Sa~ fYII<'" Commodore &I 
24K UStll nor mally, I()I lull ~'P3rsIO" Bloc", 1. 2, &. J 
"EXTRA" 8K rn.ps 1010 tIIocl< 5. normilly ~Sed IGI ~M 
un"dgrl IGamesl 

Aceenn Irom BASIC lorllir;, 5101l~e only 
IftlOUOOn PEEK ,"" PO~E 
ACCMIH ,n unmDier 101 a'll. or wrrl& you. own 
gimes $ bool '.10 loem normal ly 

II'>e:ll( Olot>. 0 - I"" ",,5 Getn Inzenzlon;r.lly lerrll" 101 
\lit VIC SUpefe'~lnrlfl 
[KIllIK blod< u n tie no ,ICheII on Of OUr lor 
cOll'Pllillo~IY "'In gimes. 01 O!lln porlpl'ltflll 
Powrrrd by your VlC-20 tIl} ml tYPI 
PlUIlI dlleeU.,. ,nto VIC e' Dlnwn slot, or IIIOlIIfltloIlO 
Complelf nwmbled Ird '"Ied 
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C-64 
PC I'S COMPlUl PRACTICAL 

GUJ DETOTHE C OMMODORI6oi 

Whore lhe C·64's owner'1 manual lalls down o r 
leaves oU, PCI's Gul(!a 10 Iha C-64 keep. you g0-
ing. Ovel 200 pages 01 pillClleallnlormallon to help 
you 911 tlla mOSl out 01 your Commodore, 

The GuidI gives special a t!Inlion 10 glapnics and 
sound capal)ihlieS and provides pfactical, in-depth 
diSCussions 01 prog/ams speo!icatly d!lYeloped 10< 
thaGu,da_ 

SPECIAL OFFER: To gel you. copy early and save 
S20tt Ilia felail prl~, und check Of maney o,de, 
/0. SI2 .95belo.e January 15 10: 

PERSONAL COMPUTERS. INC. 
4533 BAllEV AV E NUE 
AMHE RST, NV 14226 

Dealef mquifiel call: (716) 832-8800 
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Cardco Presents

16 Key Keypad for the VIC-20

and Commodore 64™
; TheCARDKEY/1 provides

Hf an additional

jj programable16keysto
either theVIC or 64. This is

a separate pad that plugs

into the joystick port ot

your computer. It comes

-™Mth tape programs
(transferabletodisk) that

.allow the user to define

\ the 16 keys as any

\iumber, letter or
\ character string value. It

V additionally^aHows the
^eystb bedefined as

frings] Another function
vaildble is the direct
calculator mode In which

yoii use your computer as
1 a calculator. For example
you press 5 + SXenter)

and the comprJter prints

10 on the screen. Fall '83
November 28-December 2.1983

■ Las Vegas Convention Center
Las Vegas, Nevada

313 Mcbthewson- Wichita,Kansas67214> (316)267-6525

The CARDKEY features:

• 16 keys laid out In a
calculator format

• All keys are user

definable

• Keys can be defined as
any character

• Keys can be defined as
cpmplete strings

• Optional calculator
mode

Suggested retail: $39:95

" ;See us at

See a complete line ofAmerican

made Cardco Products at a

computer store near you, today.

•C-20 & C-64 are registered trademarttsof ire Business Sy^ems, Inc." cardco. Inc.



tt writes,rales,creates,
even telecommunicates.

Costs less,does more-
the Commodore 64.

When

Commodore

introduced

the 64,

the industry

suddenly

realized that

there would be a

computer in every home,

scliool and business years before anyone

ever dreamed.

That's because Commodore 64 halved

the price ofhigh technology: while

you can compare

(he 64's capabilities

with those of any

sophisticated business

PC, you can com

pare its price with

that of an average television.

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

tem 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.

COMMODORE64

It writes, rates,c{eate~, 
even telecommunlcates.-=.~~ 

Costs less, does more­
the Commodore 64 . .. When 

Commodore 
introduced 
the 64, 
the industry 

suddenly 
realized that 

there would be a 
computer in every home, 

school and business years before anyone 
ever dreamed. 

That's because Commodore 64 halved 
the plice of high technology: while 
you can compare 
Ibe 64's capabilities 
wi th 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 
::ICIr:t" 1 its high resolution 

1:Zl"""'~~ Sprite Graphics. 
Add a printer and 
type with it. Add 
a disk dlive to use 

spread sheets and other financial 
progl'ams. Leat11 and 
play music through 1-.-~r--f'l-1 
your home sOlmd sys- f.(iI __ ==f-'---I 
tem on the 64's 
professional qUality music synthesizer. 

Add a modem, and hookup with 
the vast computer networks through 
your telephone. In shOtt, the 
Commodore 64 
is the ultimate 
personal computer, 
at aplice 
you can afford. 


