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INTRODUCING THE
COMMODORE 64

i S AT e
achme ts 1 ur papTrwor race %ren

ess oumnso at n/@vfeven et ou ttle Wrt
ers. t ance our usge eac your Kids the
E qe play t t}es %ame alﬁ oth%rcom L
roun or %eang {r"n ome or
oc urch ew letters, play Bach' ar rock, a our t S
on screenwr masteg CeS reminisc ntoﬁ 50 an ret
(not to, mention a twg gearo er arn
%Nr em ductron of the Commodore 6 g
erful an use compu rin the li vrn room krtche recre-
aron roonq den or 0 ce IS no longer us an en rneers
ream ﬁ los Phers wonder, or 3 rfc ns ux —t’s
omethi 0q anyone can be without. No ongerc here
eang te rw) éars are gorng to ente our
W |sone|sa ea ere tsnotagox 0 watc
ﬂe i7" at: ||samﬁch ne to use, take advantage of, an
|e—once you learn how to use |

e most m chines, however, tne Commaodore 64 has its
shortcomings. The most immediate one is t ha tit’s not as easy

1



2 THE COMMODORE 64 SURVIVAL MANUAL

ooera t first as.you might have ex ted Fortunatel
ave aal Ratr nce anir the 11 t]t p —like this bogk
earnr(%?use e Commodore rsn ard.
n earnrn to use the Commogore can actuall l% be fthn
Unlike the b rg more expensive usrneés computers
04 osnt gIvE you an evil reen stare and dare you fo fing
fo
does n% have to chore. It pcan f)e as srntppLi é’né
ennloa/amgtt01 Sra ome; our ulterior motive home
ompu er, | ;; n¥or¥ ore b4 has the adderﬂ) gt %f%ern%g
me machine rkrds to [garn th e basrcs o co Cnutrn
Ero ramming. More th an ust or tool, ommodore
4 qives kids n |ncen to ea na out com uters Cer-
tain as an adult you ve an rncentrve to learn t asea
computer. When o Ve finished learnin rnou be able to
ﬁe emac Ing ? andle our bookke BI? manage your
Iles, or t eyorﬂ %rsbB trrgrnrn% usIness or 3an
gabu et"will probahl reasoH Wur kid will
t to use g com uter T e ommo orf 64 ever eXf
att e Qne t hrn ur r earn d’eve
herro Taes An aon ewayﬁw earna i
ament com ute ogr mmin even earn
hrn morecear yorganrzrg rraproaches

cont auttelrsrt]nb[rtselfs aghouf Commoﬂoroeugét rlsforr(r)noirle ggwrergtull
cate Blrcaérons IIf locke eneath he Commodore
amcocom ueronac ip armed rt m re

memor an m 100 USINess computers
ears g rtron the Commodore grneers su -
ente at rn erent compu er ower with "extra gra rcs
|I| les enable progranimers to
e s

and found talents. These
The Good and the Bad of the 64

TheCo dore 64 is probabl first th
TS i o e

tﬁtaa“rhrnn ity el

OW SimMar a eren CO puters are In their abr Itie
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and a‘krrbutes and hogr/ ﬁll clarm Be the best of

Foe D AT o e e o a%tett%t Rt o
of them 1,

No matter wha adver tisements or salesmen have to sa g/
no computer, neither the Commodore 64 nor the [BM 7

|nfrﬁm% IS the so ution { ?%\{erx ome computing Rro em.
Li ecurrentP/ availaple ho ecom uLers e Com-
mo ore has its strong points an swea

ortant 0 others noeussseso %e
1m g gbﬁ ertatron )

[] (5 ities an ts anz/ ome
Ine. Accor mgntb/ re’s a quick tour of what 15 wrong
an what is right anout t

e Commodore 4.

Chomping at the Bits

The numher of bits ofdrlgrtal data a computer can handle at
one trme 1S a measure ofthe computer’s ﬁwer The Commo-
do BeG IS an 8-hit computer That'means.that |t h? d fa
8 DIts %or 1 bgt at a time (see Box 12 In 1tself, an 8-nit
compufer is neithe ?OO(i nor bad. Mor brti are better in
genera but more bits also means morg costcy The num er
hits 4. comro&tter uses at once must ompromise

TF E”CF IS o¥v ?tea Iphabet, nu qers and pug éuatron
aswe as ovr mores mE s) cap be coced using

esst an 8 bits, |ts IS e o t0'Co e( %Ievr lon pic-
tures r\)rrt qualrt 9 rﬂroug& [ networ roaicas ing.
0 allow™ e Use 0 BASIC

Eo%lhrrttonltsc Ir?t eunt(er anguage, and most uae ensmas
In otﬂerpwords 8gbrtg IS enough t % éle % Qhrngs

BOX 1. TAKING A BYTE

One byte is equal to 8 bits of digital data. It's a conve-
nient and often-used measurement in computing because 8
bits are enough to code 256 different characters—enough
for all the uppercase and lowercase letters of the alphabet,
all the numbers from 0 to 9, and over a hundred special
symbols that can be used to control the computer. For
most purposes, therefore, each byte corresponds to 1 char-
acter of memory.
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Xou e likely to want to do with a home computer, at least for

erteen brt computers (the usual nex up. from 8) can
b hrneh) Ah) h

eq ua? e mgn m%th?ruhh?en n?rrhlhehhah ﬁter Th ats an(fmh
taneous mathe atr

Xou want o sol ve three-gdimensiona srmn
al equations, but an 8-oit ¢ mp%rter IS Tast enou {0 ad up
hrl:]er bank balance thousands of times while you do It just
More bits means hatacomg uter can handle ore inelrnorg
More memor means hat 16 rtcomg erscan dle far [
Pro%ra s with hundreds o housands of hytes muc aster
han 8-l machrnes Tha ?lnot os%){Jt eemputers can

use really gﬁ]ro?rams e can g ave to spen
precious rme Ifin ﬁor lons of programs from one par
of their memory to another

A Matter of Timing

The nri her of bits that a computer uses, at one time is nrﬂ
the ony ﬁtort at etermrnes ow fast i an comnue A
compu rs a\ve ullt- rn clocr at contro e exac
each g or electrica

rne

rrhstant
how. fas hder:srlomnprusSr(harigurasrhS Orouér h
each number is achdea Thg haster this ¢ ekr ns \Ahg lhaster
ecom[nuter omputes an no surgnsrn e harder If 1s
to esr |t wor1 fl her than tickin
off mi ?andsconds ese com drrr:or: srrin at raHes
mr onso trchs or cycles) rsecﬂ ach mil hon cycles 1s
c e ameaer (MH [n% ertz ratrnﬂ

ecomop tersc aster | can wor ItS way throug
com utations.

The Commodore 64 clock operates at a around 1 MHz.
Although a million of anythrn? may seem like a lot, the
Commqdore 645 speed rs haraly remarkable Many more
expensrve ersonal computers opérate four to ten times faster

n the Commodore.

The time factor_also bears a djrect relationship to the
graphics function. You wont be able to generate Drsneylrke
animated cartoons with a Commodore6 or any other 8-hit
computer that pokes along. Ifyou do get involved with graph-
ics like fast-paced ?ames your first concern will be squeezing
the most speed out of the"BASIC language Commodore sup-
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mres for pro rammrnIg But%oull soon have to explore faster,
ore sophisticated rI) ogra methods and zi uages
owe er, for mﬂs uses the Commodore 64 wil oﬁust frnf
undreds of sop ticate roqra&n e(ﬁ] aron world
ve fr uredo what makes it tick and have learned ho
the most fro hrs very versatile mac mri The resutrs
at 998 Hnto t the Corﬂmodore will be mare than
ast eno [ your nee s YouI ave to catch up with your
04, not t he other way around.

Memory—and Expandability

uter.can le at one fi IS usable m mory
scng%d as a number of K, Obﬁﬁ ee 0X
ot It computers an rec handle 64 ory Most
hcom uers(cj eo era Iron tes— 00K.
When inteqrate crrcurt emor f gswere xpensrve com-
puters often came equipped wit han their maximum

ghe number of bits.a computer can use at once mﬁrrect
eermrne%ang maxrmum %rnt of Fmor that.the co{f-

BOX 2: WHAT'S A KILO?

Just when you thought computers were going to add
order to this chaotic world, you bump your head into the
term kilobyte. Anyone who knows anything about the met-
ric system knows that the prefix “kilo” means “thousands
of.” Why, then, is a kilobyte 1,024 bytes?

Computer engineers don't think like real people. They
count in “base two”—meaning any number over one con-
fuses them. They deal in digital “bits,” each of which can
be either a one or a zero. Rather than using a number
system based on tens, where each column of digits repre-
sents a power of ten, computer engineers figure in powers
of two. The golden number for the K of bytes, 1,024, just
happens to be an even power of two (210), and engineers
thought it was close enough to exactly one thousand to get
away with calling it a kilo.

Actually, we're kind of lucky. We get an extra 24 bytes
of memory for every K. And the engineers didn't force us
to learn a new prefix to mean a memory multiple of 1,024.
Just try saying “kilodidecaquad bytes.”
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grem(% capacity but with Provrs jons fo 'ex a drn them
ﬁ xtra memomy 005t the n m Xl
Alt oug hee of mem chrﬁs as allen]substanr
most 1 rtm C mes are so less th err maxrmu
morly Pacrth/ % hence are "exp na le. ommo-
ﬁ ? 8-Dit com er IS sodc%mplete urpp
wr] emory an% erefore xpa
ot erd sr nJeaures of the Commodore 64, %Esbo
and ba because the 64 will never he able to ha
ik b
\'e to'hu
expanrfersrt)o makeJ ?re most of¥he 64sagrlrtres Y Y

The Ins and Outs of the Commodore’s
Ins and Outs

When %om ared to much ore expens jve "business’ gramer
comp uters or ease o use In Husi
%ﬁ&rcatrons the o modore 64 puts urB( oor showing.
USers ?rve ow ma ks for Its e ard 8 roy
rJ 8uenera ommands an daarn g
rts g Mwhrc shows you what you're orng an
resu Its 0 8

grams
omPar uSIness. computers, erh(asthe weagfat or
erarn the ostcrrtrcrze “%art t(hfﬂ% mmodore

su eas'ﬁ O,s vr(r)rnhasogn[rb%ﬂha/'ﬁ er o(r) r%\aeg IS£1 § SIXmOSVntg
Harrfeer nt eno ?r ebo ersome. nt e otffer
e basi¢ Commo ells for less than just the ke oard
0f one.of those expe srve USIDEsS COMPUErs, S0 eX ec ations
erfection are perhaps a frifle unrea stic. And many more
ters flave keyboards that dont measure up

exBens Ve com
to the Commodore’s.
nlot er weakness of the. Commodore 64 hen comparied t8
all busines cmpu ers.is that It vrde Igg
c aract rs.wide. Mast business machines Qas ters
a%ro eir screens. But this "weakness” IS not accr enta
ggestlrmrtatron ort he har nesso 0n-screen com uter
g IS the screen rtse e co ter
aracters acros IS about the abs uIe rmrt can
ear aved on an ordrnar te evrsr n Sef. If ommo

dis
8ore >Pvut aracters across Its drspa Woud reg rhre
an expensive vrdeo monitor, costing af'least as much a
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whole 64 computer. And if you're going to use a color teleyi-
srgn snete%s rr]%rirl creJmputer n¥onrtorgm09e characters woulr? \{)
ust ind
! % modore 64’ relaf rveI narrow éhspla IS most OH'
ctrona ew en usrn word pro ssors and electronic sp rela
rt er Jr use creen won't reveavY]
the rrnte sheet er Ihe or your spreadsheet
X oo oo narrow to m% e much sense.“Forty characjers
acr ss, however, rs more tha many home computers offer.
ﬁ)proprratﬁa aPterm L(le 0U can rve rﬂrrCommo
an 80-character-wi e ISpl J) ll e(d
u\%aspecral monrtnrl rIos sta rd television sets (blac

gr C0 org3 will not work, since they are not sharp
enough to display 80 columns across.

Taking Orders
Ease eration is important in helping new users make a
fhope M tealy o fhé. cb

raceful transition fro to.the computer world. The
ommodore o4 can he both lessing aan gane t0 [)uddrng
r:oA ér\}grg iles.

the Commodore 64 is designed to be ea(rjsr( to u e
Its software and memor arrangement are intende o

It eas orte oqr mert eavntage 01;1 te
entert |nmen orene reso he rne Rather th
Just Ing %ames as we as most ome computers,

e PS make games e sg to create and Wrrt

éha Ittle practice you can turn the pictu es and sounds

nH moyou Imagination into on- scree rear
H er computers ma% make you e%n specralI
syste S em, near

uan re]s regl ed operatrn? #ust tr usrr]et \(

Eg%ufgei ASI Vi H uI%h fa * th Ih?st %e daﬁ Jﬁve
rnnOblr?m?r Wrthntrans tion, ( asgrou ro ahl

g nﬁ\évrat?oﬁua? e closmari o Sn% e

wor abou etween a co

tin uter language and he
oper trn P/& em an% keeénng two or oredrffegren%vocabula-

rreg rah our min

u E (5 4 system is pot.without flaws or
The 645 Isk-drive commands, for rnstaﬂce can pe a
tmore gdron}st master than those ofmany other mac rnes

XI}% 9 € al tO -remembner Instruction” In exacﬁ etter-
ect order Is a test of anyone’s patrence Certainly using
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the drsli eratin sstem 6DOSP rncIrLdederth Commodore’s
Ptrona 1541 Drr]e will make lite easier, hut the
g ? (m IS not store in t ecomputersmemory and so must

aded manually ever rme you turn on“your,_ system.
More soo isticated mac Ines load sych lorograms with“a sin-
gle keystroke or completely automatically

Is the Commodore 64 Really a 647

To most People the most rmﬁorta t ?art of the Commodore 64
IS its snamg In poring t rouag terature and magazines,
they Ve learne ﬂ thing. Just shorse OWer Is h) easu
acars v¥e e amount of me o%—the number of K or
ousan o tes or ¢ aracter easure? a_compute
oe he bﬁ er an 84K IS a lot forg ome
comRutr the Commodore nam% hey f
means f eCommo ore as 64K ofme or% 0Se bu t
certain L}/ thyou ang Iare Wrong'Te ommod re 06s
not act ally have 6 memorly
ere seems to be a contradrct on s%eewhere aoesn’t th]ere’)

ust a few pages ago you read Commogore 6
%uﬁ 64K of?neg orjm%r et the absoluelrmrt

power. T

ers. Yet If you eever trre orrg] 08t8 I
R ba%\ notrced th f the fl)rst hat rt s o IS th
boytef r hereabouts o memor gure
sbfhe total of all of the rando access me Eryt trs avall-
anle to t g Commodore 04 rﬁrn {0 wor

In the
P a min 88 hats edrscrepancy Wheresh
that 64,00 Ltp%eso memor¥
nsearchrn? for emrssrnr{; he first thing yo need

dersta drs he drfference between different kinds memo
ewor memor of the. Commodore 64 IS calle
of random cess mémory. Each b eof at RA Mrsa ace
where a sin ec ar cter—a letter habe t a number,
or a Specia sed to cont roI om ter—can
ore mpoa When runnin B SI ommo ore
ace tha It can sto er ata ust as
temonrt screen vertises. meo sedh%/
ot b i eannat g
sdrfeerent fromFg se characters ca only he
trree (or in computer talk, rea

e characters are ermane sore thrrgenhorﬁ/ cah i
IS made. The chara ters in t eyCommo ore 64sRO make
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rograms that run the machipe. Not only js the pro-
ﬂ? chr ASIC coded l|Jn the ROM BHt even t hZ fmowle%g
at the ommodore Is a computer and how computers work

IS stored
Putt mg hat m rmatroB{r g oogdgdea becaus \t
cannot (absent ro ning bolts, an renze strate
dren attac m wr ers) ma rtent bec ane
eagst T hnggou can‘do on t mo ore
oard will_hurt Jts n guage or he oh ro ra
Ooereadmr)rrr] ROM that are vrta Iy |mportant the compu ers
p ITyou were ex ectm %fuh 64K8{h moKy 1|[ t sounds as |
yoir’ve een sho tc an 0f memory an
l}/%ot however, rather than berr“; shor ed,
?_reo %ottenabonus For ever bgeofmemr{y ocatedt
ihidhe Commodore o, Vet o cafitianal e o
o af ulp The or“ ghorcomrh’ 1S tﬁat the addit |o ay
AM canno t be used when you are rinning programs in t

an ua
Thereason ?ou onIX et 38,911 of RAM memary to Work
wit m BASIC at the Commo ore 64s 8-bit b ram

r}]ee s 0 L% the mforma lon sore in its R as aJ
memory It can ¢a atJne tcan 8 OWN
mto the extra RAM when it as Its hands full using the ROM

Trptat extrahrdden RAM is not worthI%ss however Pro ramg

that dont use Bﬁf IC ca ert%h on the Commodore

ake adva ta 0 eve |t That means tﬂat comPex

?ames N |s icate |ca |on%pro(grams 0se written
eas ec |ca on Qr o

ke word procefso[s or
ectroncsp she haveafu ofRAI\/I avallah
them. That's as muc mor as ou md In som busmess
mrcrocomEuter rbostr 500 or more! Expe |ence [ﬁroﬁ;ram
mers can Switc een usm the RAM orrea
%1 even use garto ﬁ oduprcate he eatures an
unctions contained In t e OM Itseven ossr et chan
these built-in features and unctro arr he

modore 04 operates, to sult yourse (thoug |t|nt exact

Ih other words the Commodor 64 really is not a 64K
Brrceg far om em? less (as ou mi hhsus pect from

ca Ves you more emor an 1t claims
Y get a o b4 Kybftes of RAM and nearYy an arsdcrt?onal
20K tes of ROM thrown In.
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You Need More Than Just a Computer

Jus t as |mtp h]e co er |tselfa the accessones
en hea ewces at ca econnec to It to make a

com uter. system. An Inexpensive computer Is not
T { TR e

ain IT1t requires xpenswe nen rals
Commoaqre 64 sglﬁ can be com the one-uni
com uter Itself o| er needs nor uses angesad Itiona

me onx to take ﬁjll advantage of ItS microprocessor brain.
That mMeans you 0o ave E

y an_expensive_expansion
chassis—ever; And epe era devices that Commodore
of ers the color monit or t Datassette, the ve the
printe emo m the rest) are reasona ¥ riced.
T eava| ablll sotwaelse en nwre |mg tant, Com-
guter mm acturers often g oW man ro rams
re ayailable for t heH machings. T e more pro ra st ere
aas/aﬁa é“ ore ursaessae o rletaelr cg\r} aﬁ to ou OcaH;e
bpe(hgarJn tofr| op rhlf ouycan (h yat aﬁr? ia 3
ureers ugh adverhse not have even een marlutac-
Soft re doesnt jl“S’[ hapPen It is written. The people who
write software usua dB t for s ecgfhc reasons—u ua %
make mone orto mae etter us ecom uter dall eH
own rw run, est-sellin ? odel w
en ufn avmg emoit so tware wnt n or |t ereas IS
that b|r%%er nhorea unpn market will zﬁtraﬁ ‘more (h
P/? rammers wno . write o profit, Mﬁre ffs Wi
elop their ow(no|deas 2”6 of best- ome

In
B Liers rno dore 6 aread as a Iarge sgofware
ase. It will onIy get larger in the future.

_______Commodore Shopping Notes

RS R e b
e|r reat ey et the new toy t h|sm|nute bca
com uterwou e o a desk, Because everybody e
as ore, cause—wel ust ecause ut r nn|n out ot

O TG HTD & COMBEE 1S 1t somefing B do,n (e

maprﬂ "com u !th 8u ana s{ar tin anwf3 |

computing, you’ Fbe sad? |sagp0|n ed. You must care¥u|'y
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consider what you want a computer. system for and_what yo
?an on dorjn \%(r)tlh |t%efore oB decrag to bu one Even aY
ou set ear cr |c ake and” model

ommo re store IS porsd out to
squee%i e that ast |to Ireout ofyourc a ere

gec
E”o"rhepnu?ecr'st?s“ett" o Shout by i yoﬁsre a?rsn'Sﬁttng

You |II be completely qurp to start computing_ if you
leave estore wrt ot |n ut the Commodore é
un er your arm, Inc dwr ebasrc computer 15 a

IS e e sary, to COﬂﬂG(it It XOUI‘ television se —a C e an ﬁ
SW(]'[C I‘g al;%ngUf'[ evr 0 sa fenna wire. I that mini-
U

om the computer so U are qgoin
to wrife ma}/ tutrn into a f ockpof angry butter/flres | glyougr
he | ore 6

Bﬂ a £ n lance your
L gy G
q(lyp a million g { arg

stomach on rst night you warm dp your Com
rtn coen;le1e 0-face \gvrthya greetrngpc%mmon(i rpnown as
{rrst It ma rt/ot look like anything that can make songw

f ue on blug, the last art of the Commodore 64
Wecome totheword -0 comput message, but the Dreade
marks he vast en t e old world and the
nevY( eweente ?%/ds en ma mes |d herrbusrness ata
Ih ofaswtcha the

one qu%e I er{or aﬁd reak " Into “tears. tsrda

com uerr esent wh e -
chines storca aw It g u]r c0 ro rams tore
doin an thing at ot ou an our co er are eager
to% ork, but t ere overw mrn

our new

ebarrr
om uter ou that it’s " re § anyth mg
Yet] want g%u dont Know what to 0or t

1] it to oanu{ g
ou've ne e allx entered the reaI of comp tmr%r OJ
neve actua Q’ ingered a com uter e e
more t J t a computer. You'll neeq omet nH h t will
ut your new mvestmendt Into action rignt out 0X, S0
ain_ confi ence It's |mP rtant that ur frrsA
|n etr 3/ ance bring nuou mmediate re ults an
(“J Wyou can ge t this"nysterious machine to work,

If ou o t want fo hrou the ordeal of Iearnrn
pro ore avrB P our new computer, to
oug obuyacanne appli catron rogram—one Written"for
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3/ ecrfrc applrcairon from balan ouy ohec book to
nning a diet a rnuq abmeo conrf Parc eesrﬁ
canne ro%ram oa the shelf like g tin o
peas, corn, Or suc ota g mae our]computﬁan Instant
genius and put al ower In your ands without requir-
rn% you to_ le rn ang ogrammrnﬂ skills. Better er he
g ram wil (p esorotrgréou Y
nce ou’ve eare fpbasrcs of BASI | aIso rve
ou a ay of s owrno H[ new computer and reassure
°é’nca'tor“r2 scoac Irgg rded n tt
cassette tapes
E kk sogcr“ed Jnsiette% p]car rrdgeIO TR
qfso mast ap rc tion progr ms for the Commodore 64
you what form g most oftenb a vrsrnP
atadrsk drive or cassett recorder IS NECess r%/ 8rtr es
p gdrrectyrnto our Con]modor 64 without any aaditio
accessories.. However, nee ommodore Datasset
cassette unit o use ¢a sette asgd ro‘gram% and a Commo
dore C 1541 Dr k Drive to run the disKette ﬁsed programs.
DeRen rng on.t (p]p Ication programs o(p 0058, Oy Hta
tto a dert er the Datassette™or disk arive to your sho
ﬂ"[( e other reasons for co srderrn either the Datassette
or disk drive with your rnrtra compu er urc ase. venr
Eoure headstron and haye decided not to OI?r?o toh urna

rooramst at's meoneese as Wri ten ou U'ca
fgour own[) even If youve do omew

ave found Irstr H{ra S printe ¥ tep sot
et It your com utr or ro rams

ou can easrp t]
(a ouwa tY rnewmac ine to run for evnr our
ear rsarea ro rammrn whiz n Writes
software ort e Nav rn rss ar time after kin ergarten
oull be in for a big surprise t g frrst trme ou flick th
ower switch off on your Commodore. Ever y%p per
orm that one sim Ie act—tapp gllepowe swrtc offT—you
vp]r e the computer’s memory slate clean. Every t rmﬁ ou tarn
computer-on, it starts with ?an memor tmeans
went power swrtc 0es off, %amsm have
entp)p prng Into the mac rne nave ee %
to 0 rvron Ev ry trme you fwr the computer
again, you'l have 't eknd all those hours all over agarn
ttrn the prog rams c
mass storap d(?vrce which in Englrsh eans either the
Datasse te or rve, ets you pres rve a ekeYs r(pkes
or typing you've done. With casse tapes or magnetic disks
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0u can record zﬁ(l th F instru t|ons and information t hg
ave %Jﬁ(amsta |n%|>/ Xﬁ] Syour computer an ﬁ
wan Dack, A to your Commodore’s memory whenever 'yo
Of the two, the cheaper_ alternative is the Commodore
Datassett gcassette taeun| t. It can ?reserve our own pro-
arams and give youacesi oan% g Ications programs Su

lied on cassette t R hou% settes ha esgm seveP
?advanta es wheh use

ewt[ ﬁ ou won’t ave to

ou urn ecomguerg
.[YPU 0 ¢choos d a Datassette ours og%m I|5
don et t othrowa lank ¢ %ssette or |not Wlt
emac Ine. You wont need batteries oB cab ef or gn H |n
els the Commodore Daéasse te. The cable Is
an atteries are required. The computer supplies t
cas?ette wit theeectr { needs.

ou Include a disk dri e|n our first computer sho mhg

g

?rece;/ btélgsn’grfgrl%ek (s?gast onebIXnkdlsk Than%J ? th

You won't neg éxmlomtor for your new Commodore 64 if
0U have a stan %r elevision set. Included in the com uters
Eack ng box are e necessar ca%les and a switc forc nnefi

I

gl o
g}/SUO €S sa

& aworkd
% h Xea} Lﬁeep{nge%/y urglreylé)lorsv%o K every time

H!w Ccimmo ore.64 to your televi |onsantﬂma ermm?
th a color television, t eCommo ore 64 will show you
16-color Rrap ics and text. (But don‘.t expec a [al ow 0
appearo our black-and-white television. T %ommo Qre
|s smart but not a mwacewor er.) Although Its |te
ke thatacolor monitor wi Loweasharpe[ |cture]
Ical color t eIewsg Hset ol may want t h ? ethe
-Screen |mageo e o modore 64 con ected to our
te eV|5|on Heeds efore you spend m?ne o an
accessoyt at ﬁossmore %n the Compuyter Itsel
robab wanttoad fomesortoAC Yverd|s|r|bu
tion system to yours pm Ist, since |nvar|a you
out of outlets. The Commodor 4|tse re(?uw S OBT

he Daaiete Aok 0 ot ot ik

ulr
A %Way 5“%'1(1‘[)'5&”%#‘&? i dCCe ﬁwrﬁo(d%r}e 0*}”‘%?&3
aree UI ed with three-prong, grounded plu eexra
esiqned to be Used 1o eliminate o roun in

ems In the computer system. You'l pro anly want

run
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multioutlet power strip to handle everything. Better yet is a
surge- an Ptorse Frotced ouﬂet St”Py’Yﬁ Ei wIIyr Ve
you'the extra outlets you need, buf it will pro ong our
comrfuter s%/stems |fe b g |m|nat|nsg or reducrng power-line
ems owna P s and surge
vy wo an ort]p | qmes Wi X(%rr Commodore asweII
as workin Ul want to a Joystick or WO
our compute shop n% ist. Alt ougmrts ssr(! |o pav
ost Commo o[)e complter games onteke oar aone t
can eso cum so eas 0 .make t Re Ny pe% ames
rust %; %ct E{)posrte of what Bav
ostrc ves much more nat Jwa ofreact
m to and control m goam% Most Commodore F els are
0 strck compatible; the box the game comes in will te gou
what the program requires and w atwrl work with it. More-
over a Joy tick easly tomte Lnto ame programs
that' h or t he |ds { ag ﬁ a Necessit
soonet ou ex ec Pad es on ot an are use
relatively few C ames and X ro ah] want
nvestr them onaylr oeothe ou chdose to
%gour recreationdl |brar re uolre
u% grrnter |sawo dition to an omgérter
syst) U may want to etac ain edwrtht(h% omm ore
64 hefore investing In on rus out and buy_one with
Zour computer unfess gourmrnd 1S anso ute set, T ere are
0 many. different t yrtr and models o prrnt? av% able each
desrqn d to excel at one or more particufar jo
shou d have a precise aﬂolr% ation m mind when (ihoosrngn
oreov o ave your choice 0 a sim etoc ect
and relatively cheap ﬁrn everv senseo e word) Commodore
Prrnter or enduArn e hassles of connectmg other m&ar%r
acturer’s machine. Most printers, except those so Iy
Commodore are not direct comr%atrbewr eCommo%
64. Even for experience rogra mers, |gunn out all t
Per[putatrons of @ Commodore-to-printer Connettion can be

ﬂmno uters should be t ken seri usl here’s no doubﬁthat
the ecomputer revo utron IS esﬁ7 ochane ur lives
Never theless, as you %)ée he racks, she s an spa cases
the computer, ho or oy store or t e appli arong
software Bva% oes that er E tvou savg fo %rne start an

run a ne usiness, or make the, wor e] rhumanr
t least one ﬂame ;ro i |nt yours art ”

grobnhqyebeevyvsset Casmchea OPuI whevr\r/I it t?n]gkY front onyt
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keyboard, you need to do something with your new jnvest-
glnt? a%d youve run utg}h ﬁganenceyan(% imagination

Ehanc: t?'” re%“”e%hmee B o e )% 2
own frust ations ang ed ?o}J C alienpe An K f %apn
ake adva tage of the

how oth bl|l'[|% mf ers ave CBOSGH

vast capa the Commodore 6
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BEATING THE SYSTEM

Somehow the word "'s stem doesnrusuall on leas-
t connotations. Yoq ve Ios P/ (hr{ n%P rF h

orses t ur uncle’s surefir %
el e o oy
secun¥ eb'?an et, \}o% Te about to ace another system: ythe
compu erssem

Att er ’\/eo Ied he racks and rows an dn ets of com-
uter e rpme ecomput rstore and decided that you
bsou one everyt }o oaong wrt our
ommo beco ep \ arg tEata -
uter 53/ %m more[ an. asn&/ oas IC DOX. T. ere
re enoug gccessorres 8

you ﬁuter system rtanrp subt¥aort]rn8
rﬁ oura&ank% rar¥ce§ for years,
WOrKing definition ofas stem IB a ma }/ -headed o re
made from anassortment of different but reae arts ﬁ
re aIL ?nsgrnn a arnst yoH The ess?nceo asyst%m 1 that
or Syt ars more a?r Jsr?sm B FéartskeL‘ooee\rN i a
B?V\olht ho¥g t's bur\ Frorn ahltes gn%i ge” era
area asemrnly d-eyea disregard Tor co mon
sense. And It can be yo un 0INn when 1t goes awry. It you
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U rnocom utrn without understanding the "syste f
me %ur o % 'stran%ers m?X sta?t bettr nrret%

ou reari rr/o?r 0use oy first, T‘r oyour
ersona sur}vr In the home computer r V0 on IS t0" un-
erstand what a compu er system' Is an to now how It

works.

}Le power qf an¥ computer Iystem is det ermrHedP the

com rnatron of its two main p% ?—hardware aq tare,
omﬁuter ardware conirsts of a greces? equr ment

that have 4 real, Wsrca exrstence rnh rd rearx I car]

see it, feel It, uc t, and covet gt oftwarg has Whysr}ca

exrsrbnce ata |t rs staseto es or I1deas. A

can be represented er er as scrib aer or co
ﬁnetc fregds on fa ﬁ or drs res ron rs

Berase eseomware Rather, rtsaproce ure amet arue

# cometers stem the hard ar% dsoft\gare fulfill
erent, com ur 0Ses, The hardware termrne
jre caﬁatu Ities 0 ﬁ ?y e&m or what t & gstem ca%ossr%
e software trmrnef {
\evoarp%)utﬁrs stem actua ly does. Its instructions tell ehard-
houg softw can be refined and developed t0 ex ang
rtsI Irlw at t ee hcaord lzjrtreer rgyasttr M cc%nmn? ﬁ:eecnecee
eterlparorq]grrrlrttS eprgﬁ/\rrge com uers svrleanrresa ?rtreE—t e factor
64 QPe“a%gs”éom rrtsrerr 'k pr?gverrgﬁesﬁ%ré‘hﬁ”é’ i
3 £ coNn terf 0 It—t ehar Wa (e evices t ﬁt Cﬁ
Bt i et i e el
rno d%erent forrln ut wfren dpde é basic com-
E W SyStem By cofneng T, oddor o4 g peiperl
rYe Yethers ar}]é books, Ta?/ game onpa color vi e%
scr@en evené t0 other comp ver teleghone lines.

nderstan rn such a com uers sem an@ owr works
arned exa ran scnsr entﬁ s, or the

rferrﬂher ﬁs and %rgtﬁ P % ghpl(rrargware VY]cﬁﬁshebanﬂ(

tHat IrSveC t ee(Eommo dore 64 co syste oteanm r% —$0
B tera crate th oEsrkrlr es %k srée you

S
WV\é corggu?er g\V?eHCOHSIteouté% EIECE of hardware an

trong an weaﬁ por
Ofthe actial units Commodore and other MAnUIactuters offer
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Journey to the Center of the System—
The Commodore 64

The heart fyour fomputer system is the Commodore 64
itself. "[nside I Pfi[]IC case” IS the braip that contr '3
everythmg—a |g|al( ﬁctromc Inteqra ed cucun IC caI
a MICroprocessor H t am rano ng computer, t
mmerrocessor éac a multitud eo des us tossm
numbers aroun he e ofs| |Iar ICs, 1{’s the co
utersy emscommumcauonc nter a swit nboar hat routes
rhas rom one enphera to anot erano’q rom your mﬂers
hot sgf éem |ts Itsamemorz unit that ke S trac
et N acI ck to make sure ever Ahmro ppens ﬁn
nag time, Itsa ecentral comm J ere a
data Rrocessmg o comljouters stem IS done. Becaus f
Its centralized processin fr]f r] he role the Commodore
64—or any co ﬁ)uter—aotua % {) arys In the system IS often
cal ed the %enlg rocessin
ex fo t mI mee on|cm|cro bra(h the most im or
%rt ﬁ(eCommo ore 64 itself Is the ke V\yboard
ur%u eyboard can you communicate with the co

Paclgga in the hox with the Com odore6 ar eve aI
mp rtant access nes Pe maot one em
owersu ply. Its functio turn ouseho curren
mot ectncn use eCom odore’s intern
cncunr nce e clrcu s|ns| e64spas IC case wou
stant rn mosmoke n‘fu ine volt ewere su
e 8&%” SOl 5 & HeDSTpmer aH :
%|er ha'[C?]fl p]e cupen moB&
ec use onl volta es are found Inside dore
it's unlikely to do an) ag our eat s
Ina verten drg |t nt bat ou rcom ue
WI it In tfe ra ther |s reco men ommo ore
us Alt ou hsuc acuv ties will pro no ca
aw amae a/vater may have sorn) u e r%bee ec
a(f<mrP ﬁre agw rOSu rpwa ??& aprect)eu v|Vnosqeacov$r|nIE:Iud
tms?de he entrzﬂ Src '] ﬂ

—r—t T

eau \gunn ets t reaﬁest
ﬁ ource of heat out away from the dehc?e elec-
ro IC t hnkm cnfunr eat IS the maéohcauseo lorema-
ture deat n eectr nic components, so the external power

supply s a li
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But a se arate power sypply is not without fahults For
insta ce Wﬁ dturn 0 She Comm ore 64, otower
tach {0 oureectrrc outet

IS st
eveﬁh H]eer b(l)aUCr cgr?twﬁrtesr%aps%een UI' E(slmﬁ forshgurg szh n

note that t rpower su VI3 warm hatmefms even
Your co mpute rsswrtc dotf eponF J)p rssr suck-
qg T electricit om y%ur m% to our
ctric bill. Moreovef, a houg ?wer su(% as urt
Protectro” against. oatastr |c effects fr |ts fatlure,
ere 15 Sfi ossrlﬂ Ity | |r%; E\ overly w rm
ueto an mtern ma unctrorrand CONcerv causea eh
epossrbrlr IS extreme Hunute but 1t Sho dbe enouo

t]ooer&csort]rra? ocuotrg un u the power supply any time you'e
Gl]so INcluded. In tphe box with you]r Commodorg 64 are two
cables and a erveru/ éwrtgh 0X. These arelu to connect
evision set or a

your computer 10 a Isplay—either a fe
omputer monitor.

A Critical Look at the Monitor

The ke%board and j 6joys ick are. ourwa otoommumcatmg
your Commador %mom or 15 th ero( r)swayo
oommunrcatm ack. are usrng e keyboard, the

monitor re easvrsa oe every keystroke you ve

t t

¥our o4, Tnat’s so t at ou can g ent rocessr
ceived 3 ]your commands and un ersto ena
rogram Js running, the momtor{n r{ R %rv hat’s
ol gon nside the computer and, finally, t eresuIto using
particu ar program

ommodore gdg ou, fwo choices for a monitor. You, can
ert er byy edic ted monitor (a video screen useo‘
sron se? ut computrng or you can use an ordinary televi-
Television sets and monijtors look very much the same.
AI hng % ﬁ ave ?n}t dle ray E {WRTs ge SCreens
ctures are ?]rmed on, televisio set and monitors
er |n1t e sr nals t urr Ito cr ate elr nscree
cures eIevrs ons use ast 0 frequency) signals
on 0rs Use urd%o SIg naIs
Video srga\1 ave several aepar te ars rou %hly corre-
spon m% the. brro ness. and color éo tre and a
synchronizing signal that keeps everyt rng traight. Some
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monjtors use t? e s%parate wires to receive swnals repre
enttn eac three rtmarY colors ofltg {0 be dth
played”on their scre ns, Because the primar oIoW 3f |g
are” red, qreen, an Iue such monitors 4re ca

momtors GB 'signa } ctaeadbee of pro ucm arper piC-

i s 0 e el

ex ensive CRTS t0 dis ah/ tttuaftotgre ltt”gs eect!t?ts
RGB morvtors can cost hun re(ds or nous ngs o dol []

E%rtunt?éor% 64(1)r|syr(t) ) gpr%cﬁouromlﬁsﬂt?f)e Wq th RGCBa IOt?r?ttor
qlor, bri ﬁ\nes e res ﬂ/ 7

dp ronizin %nél are a
com ined In one ¢ |sacomPo ite Video 5|?na
the same yideo s ét e monitors, cameras, Vvideo-
cass tte recor ers an scpayers in_home video systems—
%some Com tf %Because the metho sed t0
combll e the. signals dﬁ ed the NTSC color s stem t\t]a
|ona Te evmgn Stét ehrds Committee or "Néver TW|ce
Same Color’ es t Htcture somewhat, the dtstﬁlalys of
rnggtett%rfs \ﬁl momoorglte video Inputs cannot be as sharp as
grgewhere between RGB and compogite video is the si na(!
used by some newer Commodore b4s—those that are Shippe
with momtor cables with three plugs on one end and one on
the other. It uses one wire for sound and two wires for the
Ptcture—one for brightness and one for a combination of all
hree colors. BecauSe the NTSC color system Is nof used,
Commodore 64s using t hIS system will_produce sharper images.
The VIC-1701 and “L702 color monitors handle both these
special Commodare signals and composite video; most non-
ommodore monitors cannot properly use video signals with
the brightness and color split apart.
Broadcast television signals are often called RF because
composﬂe V|deo signals are used to modulate, or var a radio
%enc RF[) carrlﬁr wave, which det ermmes% re uenc
anriel ol which the television 5|ﬁnal IS broadcast. |
other words, RF eIeV|3|on signals go through an addtttonal
performance- degradtng process that’ composite video sqnals
do not. Television sets are designed to use such RF signals by
employing a "tuner” that pulls’in teleyision waves that have
been Droadcast (either from a television statjon or through
Your local cable company) and can sort hrou?h the signals of
elevision stations using different wavelengths or channels
Because true video monitors do not have the built-in tuners
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of televisign sets, teIevrsrgns are consequently cheaper. It
doesnt ma emuc Sens oesr
Pro%ress IS burrrn e ine between television sets and
monitors, however, so-called monitors are ust televi-
Bron sets with an ext ra Iace oplug In, awrre (o % ass the
Jtrntuner And ape trenq In_television called “c onent
¥ ﬂs Its the t Jadruonal evision set into two units—one
or creen an one for the tuner.
I sum u %enera a. monitor can drspla%/ a sharper,
drter ha elevision set be ause the ¢ [psrte
os nasdo not hlave to eoonver1 gobroadcas
r] rieeze hrough a tuner as t 0 with aﬂtr
te evi on Bu]t your Commodore 64 is no |ckg unc
tion t e|t er a monitor or g television. nsrd
Commo ore iSa Jny television transmrtter (gor riu ator)t hat
anR srgn Ito ang tandar evrsro ?et
dép caples wr also

ermrtsr osen

ommodore 64s with vK) l J q
irect |nto most availa e cm osrhe video’ moqrtors Bu
Hote an nho |tors noc rome an colar, d
ave . soun

remain mute ess oup u eau 10 part ofthe Commodore-
to-monitor cable int o r tereo syste

Commodore 64s with three- monﬁor cables areabreeﬁ
ﬁ art, Wit ?therman facturers’monochrome manitors

Ve no rob gm othert an adar:g %extrag ? But the three-

0 onr“
Itles. th éour Commodore wi

u Rres ds g y.cant proalice a colo Brct re from a
colorm nrtort nds a co 8osrte VI Fo}rn gou want
tﬁ see the C ommodorestrue colors you ave to use either
e Com odoreVIC 1701 or 1 02m niltor or our eIevr ron Set.
Your choice of a monitor depen s on a e actors.
Your budget may dict ate that y H use our television set.
Even %n Texoensrve black- (and WA
uate |spa orwrrtrn% running your own rams. A
levision 15 a better choice for game playing and many

/
?re e s TELE

or
"nurn/bercunchrn " like eeping or financial an%rn
with aB ctronn? fr?s(neet f ngonochrom mon or |

Pref artro !; ou Invest in an 80- oumna apter
e64 ouI probably find that a greenp 0Sphor screen
easY o eyes Ampe

rscreens are even better, particu-
ro ice or wor ace IS brr
onoc rome monHors ar reasrﬁnab |ced from a(fout

te set will |ve an ade-

$1 08 onuo uI some monachrome moni ors are agver-
tise igh resolution,” you neednt worry about how |g
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eresolu@\ron really is. Unless cho se to use ag 80- colugn
Isplay adapter, t echaracter Fatt e Commodore 64 dis-
E)J sdon’t re uire genuine high resolytion, Everhrnex en-
lr monochrome onr*ors a s&reclr ications. that car
orizontal reso tron %ures 0 Ines, w ich IS muc
bgtter than the Co modore 64 needs, Withqut an 80-column
adapter the Commodore 64 requires only 320 lines of resolution.

Even Computers Have Paperwork—
The Printer

tp rinter turns the electronic t houﬂ ts of the Commodore 64

|no ard COJJ Hak on VMJ ard copr{ Xou c%

t what you¥e done without churnrnrge electrici E
fur com u{er A,n }rou can rest M that o r wor
el out ofthe ¢ ceso Potentra ectronic functrgns

ou're rBerefste In printing what you've comPete
500N as possiple after l)nvestrng e(ourn compute stem
ebe orc[? one of Commo ores wn prin ers

ug |ect Comrnodoresspecra réonn] ust r¥
stangarg ra and spnng to life immediately with
standard’ Commo ore |nst ction

ommo orecuré ently erssever prr ers. The VI 15%

VIC-1525, an enewe PS se vrrta

s me mec anism—a cever Irgh ut esr n

aout 20 letters on pager e(\{ ryr seco orec |rns
53(? charac{ers er secon hel MPS 01 print

80 columns o cha acter? acrass 95| an ar com

Puter &ap r with tear-off e ﬁ en ra l0ns are
emov lte paper is the standar 85|nce wr e. The 151
rints only 40 columns across, the same as the standar
omm ore monitor screen, andnses narrower non- ?tan ar

ne of these. Rrrnters wi convenrenty handle single
so requ artg aner .or statroner
ou Te erros bo dp ntrng 6yo virant tQF somewhat
mOJ ensrve mmo re C-1526. 1t will handle standard-
per mn acrosg and Prrnsalmos hdﬁclalmea

aster an |ts |tt rothers—a(0 cha acersRersecP Ime
characters er se ond In._ normal operation.

H |II e on Indivi uaIs eet I

(Q,o 6?{8 esadlrre SO Eﬁeperrnt otter,
ode % a eowre |p rereﬁ coord ens,
mdﬂ?] égsﬁS N/PPSg |00thtrnf oo

IKe spee demons
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In t heora/ however, with the adﬁr lon, of the Commodo[
RS 232C adapt %artrrdge or a para ehprrn er ad ter near l}/
%e printer can rated with the Commo

ro[%radnmrng experHse may. be necessary i ui ar;%

Ly o

its proper paces.
e Sy pfu? o (i?rr]rj ﬁtrong RepPanets aould

nun the rgr
? Wfar] ouseanon ommodore printer for
one or ore the following reasons:

) Hr her aPrrntrnsg geed Commo ore cIarm? its fastest printer
runs 80 charact r second. rmanu actgrers printers
that se orun er 500 oas dou e that spe

High egqya g/ outg None of Commo oes mac ines
cIarms etter quality,” meanin comEara to what a
standard t Pewrr(” oul ari)rfrducel xpensive letter-quality
mac Ings are widely aval

Qureto eratron AII Commodore?rrn ers re just ?rsy
?rsrrrtTaOrSrtrgy eu‘%'s ers in operation. Other machines ofter less
» Use “of wider paper. Commodores printers onI hand]
Per 8.5 mclr% \He after t rrmmhg F3)t[a]er m c)|{nes er

llon 14-Inc comuter paper, which is particularly usefu
oreectronr? nrea sheets.

Special features. Color grrn ing, for example, is unavail-
able from current Commodore printers.

On the other hand, Commodore printers have special, non-
and gqapnrc character sets t opmatch tnes Eraﬁ charac-
ters e Commodore 64 puts on your sc een Printers
made by other manrﬂ‘acturers are arﬁt 0 print Aa lB/ unex-
E%cr%ergloggagacters en given grapnic commands by your

Choosing a Printer

Sortrn% throu%h compatrble non-Commodore printers is quite
a chore, because the term compu er Prrnter refers not 10
Pne kind of machin bg ﬁevlera L % (agorir e most
lﬁ to encounter an Ind the Commodore offers) are
called impact printers

Ong ngor anot er all impact %rnters reB on the same

rinting principle as typewriters use, tfie 1m acto
ﬁamme some kind ¥8 force Ink fro a ribbon 0 opaper
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0 make an image. Like riters, all Impact printers
have a num ero ges(]rable Xrﬁa ities. Th i aﬁd I?une-

i

lon, ssrarg1 tforward, easy to understan ﬁssurngy

amrrar n%/ can prrnto an paper){oumrg ave 8

aroun our home, ‘from onioriskin to thin carg stock. An
easily make multiple copies using carbon paper or

Camonctessrrntejrs e Z?e Serrt wrifey heritage in another
g/pﬁa ﬁammerhrttrng garny) erl hon angaper mape]s
of nojse, a sharp staccato rattle somewhat akin to eig

tee r]ancrng mice
Te ternative to the mnact(nrrnter IS (as yo a?/hae
%esse the nonimpact printer, Currently two different tech-
ﬁgre ar?< used to make aﬁfordalfle under $500 Image

rs—In {t rrnters and therm h) ters.

Ikrretprrn er rt) ny drops of i krom several nozzles
nna(er Instea {rng it on. The norse Ink
ggng ets aehrttrng paper |s as close'to the sound of silence

”errn?zra? érr ters wrpe Yoprnlrke st}/h across a sBecraII?/

BT R
h n?e beysure %agrelra)b go the eeracﬁ?
ngr Per it requires, an e aware t ha ItS Images will fade

Most nonrmnact Ennters share some haracterrstrcs sim-
Plerme?hanrca construction than that of erm act machines,
atrvef/ qulet o er tron an he | K 3 e carbon
coples. That mak goo nerg ors ut bad business-
m nwen uneed te InvoiCes. .
ur ne ch or e |n c oosr a prrnter IS H\neen marré
rrx an dar grrnescal [ly forme
arac nters A af or arsX wheel p rl)nters are
|ma |nes rrx char? ers ca be made by impact
erma rrntheasasw as ink Jf
ac ersr}r %e als Whe hnter look like the
Produc an oId as 3/ rrtero e printing found
Hmagazrnes and oos Th s becausg the?e prrnte% W
their ¢haracters on t he as orsokeso Sprrn ee
uch t e same w ¥ as |o ewrrer carrred their
characters on ind| es T ves of each ¢ aracter
are r un smoo co rnuou and ften eﬁch letter IS
IPep \hserr emac nes at make suc charagters
USUﬁ y called letter-gua hY printers Fcause 0CU-
ments they spew forth reSemble "husiness letters. They are
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thﬂe mgrt]ers to choose when you want your hard copy to look

I\F/)IatrB(characters Iookmugh rougher than dais wheel chtar
ac ers ecayise each Individual ¢ aracter IS FX

fre ers he

dot pattern. Each

co ection 0 trng 8 name "matrix” itse

ot IS hJ CI? acert mo(reassrgcne posr
tron m a Mmatrix—essentja X a E es st r]
verﬁict%r c0 umns an horizontal rows, like the prgeonho es

used for sort mg mail.
The uadey 8haracters8r|n ted bfyamatrrx rinter. is
orrmarry t]ermrne by the number of dots In the matrix.
enser the matrix {the Erore dots In a given area), the
better he characters Wi
horizonfal, b vertrca(} “rx grke the Commo
Fore 1525s3 IS SUff| cre to render

rcase an
inercase tters. of t eaphabe unam gHousry Fmaesthet

Ically. Suc amrnrmarg rré IS t00 ?m et descendrn
c aracters go P N rooR elow tr] Eeneral (P

eand dth efore ese ¢ aracteri o]cramno
sc unche eter matrrx ﬁ Inters Ih e mo ore

C-1526, usee]readable but sé ewha t inelegant 9 x 9
matrrx hatalows or descen mgc aracters,

When cost_or sgeed ounts more than qualg ullg/ formed
cha acter rrgter suf er the disadvantage of Bein OJn(Para
tre generay oreex ensive. Home-oriénted dais
\(r}/ | machine é b |c the rrce of eComm
ore 1525 or M in ong t1 0 ch rla fers
per second Trs 'f wc % are our own nim
Eers ut truly turtlelike when com are omatrrx mach mesh

the same price, a matrrx rinter. will coat paper wit
characters at from four to es t hrss eed.

Althou hh let telrs and nmbers ma matrix printers
look rou those 0 lhly forme caracte rrnters
matrrx c mes possess ﬁnot er advanta eover compe

tition. The dot p ate[né t make yp In |vl)du charact rs
are computer controe and can ec an ed ecompu er

out rH chanical adrustments e mac mf You can
swrtc a |sy Whee prnter from Ro an or |ct ce

or  from 0 ert e size me swa
dais whg ? se ve pThe swrtcms et// il efa” r wrth
matfix ormters I the printer is capa om

ﬁnt It \hSt send'a computerized mstructro o cha ge
wha ever}y

The ins tictrons to the matrix printer need not be limited
to making letters or numbers. Some matrix printers have
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T A
ares, rctan riang es h rrzo tal and ertrca ines

a0 5, on a oftese Sha pes 15 ele ectronic I coe and

recognized by the pri ter SITI vvere etter oft

The printer ‘mere own line te [ne of t eseboc

char ctecrgoomrgk gctruretmg Irn In rnTeﬁtchsuare

E(M‘ frtte c?r d)k pb{ceau\dveI the buerldrn (F 4 ures

100 S aré Dl
Itg'[ﬁg der srnc 5q

cross The Q%nmo ore 1
ecaractrc an rn caar treso marrx m
hines. Yo can easr SWit Wen uppercase and
owercaec aracter mode an at rsp ays raphic sym-
0ls and u percasec aracte S on

Mostmérrx printers, rnc udrn the Commodore% even aI
low you to decide where t glacer dtvrduaLdots onthe p rr(n
seet] With the a&r trolnrrat instructions, t rrnterca raw

Ao S ] W T
urtrto e sever rrnt o osrtron o

contro ed 0 print wrt An e rre
S r%rag“ots “”its high asevt%"’nd’nt “re “tt%'s”t 't?s
rinthe dt papér. Because each rnd) rvdual prrn

ot can be agsigned a p trcua ocation, or "2 ress on

paper, t eaure I often called dot-add ressa ra hrcs
dot graph rcs or bit- rmae ra ICS. Te Inte
ctlre can ve cause ots are ver sma
rom 72 hém er rnh utro measured |
os er rnc rs emea r ota ressa Ie qua ty an
ow sharp the prrnte etar can

Masses of Storage

erha e greatest advanta%e of%com uter is its drsidvan
swe a com rso at rt ro ram ma

thou hetnlro[%r orso ae a.com | onot rn

I e Dl sof e ro I rntot ompue

ére A1 ToUr Ways dsgteeyoar 0 enter
prograns anuam usrng arfridges, using tape cassettes,

n usrﬂg

Ws medthods ave.difficulties. Bot‘h are one- wa}/
affa!(rs Itho aﬂ Itiona rpment yOU can preSﬁrve
work or your igh score w nyou ofyour cat or the power
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st eoffswrtc Entering programs by hand ma
jn gnp % wantyo en er Pl
un reds mes

e progra
tryin e those lines into
chine wrthoutmak y r%taae rg one o? he tastest ways
veanervous rea own
ecﬁrtrrd est Dat ett Salsok own as theVIC-1530r2
drsk rrve h 1541) let the computer ru
rea rrca pro rams. they can aso e use to sAore

ro ram hatyou wrre ourse R n other 3
tou pé into your compuiter.”Because they Iet you recor
text,"and data,

rese ve ssive quantities of pr gramf
8g\s”scese te and disk memory units are oftén called mass storage
The easiest mass storage device to nnderstand is the Com
modore Datassette unit, It resemqes a normal casse |e
recorder, and In essence ghat IS exact what 1t Is—a portable
cassete recorder in a nifty streamlingd case.

that éhe cassette unit can handle your comguters oHt-
put |nstea of music or VOICE, your Commodore ¢ nvertsé
data In rk ItS memory in 8 \ﬁ%cra tones t at can Re recor d
r[ust li eang oth rs un en you want to put the informa-

10n Or program Into_your com ters emory yOu JUS

ba YOUF ommo istens to the' tones an
ck into data.

asse te apes ave rsadvanta es, however No matter
hether usic or (lata are ecorh R t0 a tape, eﬁch sel ec-
t ntst e recorded one after the other, seq uentra -
oirtea orate ' auA nifatrcmusrc Sensin sstems he assette
Pa er must rea %se lections (cut, é)rorgram ata, or
iJe eexac or ert (e were recorded, from the be |n
nrnﬂ (s % Because com ters are S nsr

t eexacts ee that (etape traves y ucantset ge
to whiz.by In tast rward and exp Sctrselectronrc ear to tel
one werr squawk_from ano nce your omPuter starts

oras ecific piece o aandmus throu
Y)vlhot rs%aa \sgt} eapeou lf medratefly recognize t ne cassette tagpe S
%w %k d[)rve combl'rnes the best qualrtres ofat e recorder
i el £ e b o
erasgctI magnetw Ily with ufmost fidelit erecors Io%ﬁg
ISks are “random access "Just as yog can drop the nee
own g where you want on a ecor our cgmputer can
select afa rom anywhere onaf rog/ % q an dro
Its “needle” (actualfy a moving maé) ead, rket e mag-
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rte tic head of a tape recorde nywhere for_any amount 0
g d\ then g%?) Q r?ext%mfectron Bechse of t qrerr
ran om-access anilities, disk drrves are much aster th
tape cassettes H)r the mﬁss stora%e of gata. |n fact, disks re
S0 superior, and so much more_convenient than cassettes for
aa/ses sgarahe 1 ac}”t/heeS majority of Commodore 64 owners
In truth, any tape recorder could tr}t the data created by
the Co mo ore o4 onto ta e, becaus the Commodore, Data
sette HOt work 0 excl usrve or u usua f crlo
Hovvever the Commo ore aassette 06s tﬁ Irect nto
he Co modore 64 and provides all the g nas and
eve? that the Commodore 64 needs. ou mi t
S me otnercassette machrne to Wor |t t Co
ore 64 (1fyou have an extensive e ftromcs ac%
easy expedient, and dnexpensrve solution IS to uSe the sta

ard' Commodore product.’ Tt &ust srr ht In convenrenti}/
rawm ItS operall % |Joower |rec Htthe Commodore 6

(e ssette ecor S afe S0 muc C 1{e at rewrrm
vvou e wort r]e trouble O COUrse, u already have
cassette ecor er lying around a ot ler h oin owaste
0U can kttin Ccommo ore wrt eral a apters
hat are avar ab

Because most| hese adapters eJust cop-
nect t e at]a an motor cont[) lines Put not the electric
sup%/g Il still have to bvr)/ atteries ftor Xour recorder.

oSt an cassette tape will work acceéat bl WrthaCona
modore Dat sse te owever short cassettes -are ener
ﬁcommene soth atf)éoHre not tem e to store so nuch ata

ou have towart #rrs to find what you want omputer
cas? ttes are available in fjve- and ten-minute engts

Ou want to use plain ord |Qary audio 1a rt P fassettes
choose an mexpe sive errrc o %mu ation.. A

e Was ed on t

more exolhc tape ormula ¢ pe estrian
tastes of the Datassette and. may even fail to work;

Digging into Disks

G %ttk dtttnes mata'°°ko‘au'ttea"ﬁ'”%témt'nrt"are TR
Ve 0 rComm ore o4 computer. A nearly
al omeco uter use same 1ze.floppy s 5 Inche
lameter (insi astic envelope), nearly a
rnachmes Use a erer%teectr |c ormat to rec rd ata“onto
the magnetic surface of the di
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The format rs epartrcular wag the recorded infor Aron

is stored on the disk nessence ac machine records

on adi kas If the djsk were rw % méo sgg(arate concentric

b?ﬂ Iled tra ks? each of rcg Ivided into a number
or en ths (called sector Different com ut rs use If-

?erent nu T racks and’ sectors even t
the sam%qg éf dr§< ence, drsgs wlrrtSe rgreco,rd j
ran ome
ent machines from the same co
f rect%/wrn erchdae eabJ etween Com odore models, ang
esigned for the \{]CZO computer, can e modfi
echnician to adaptt
atbrrt
nt varietfes can epH ?he out.0
or densl e data to be recorde
Qre drsks

on one ine wi ay) on angQ
brand. Sometrmesdh S are rncomgratrb?e bgt)welen two drtfer
Co modore ISKS are 8ener ? Xom atrble—rrborma(s %n
store from man Commo ore PE comﬁut%rs 3 e rea
ommo ore or nstance. Howev ISk drives ar
the lug into the Commodore 6
rvv rt eearirer -m rr]t Co mogdore 1540Ds DrrveIe J%
?/ gﬂe ler to work h Commoﬁore Other ommol
iore drives can em%eto WQrk wit he 64 too but
re uire nﬁ erience
r&/l -Inc onpﬁj NS are noéesme Dis Pac a a
ae In g confusion of terms: ensitie g N
oub\e so{ts of sectors mrd an? a Q and numiiers fsides
srn oh g Act rs S are equa
h the ITrer asrnﬁ]
et. ftlhe same raw material. fference s how e
rn rvr ua kr gs of disks Ere tested. Thegrejert ea orw
more sérrh[o E Qe test on each rﬂs §
rejected. Disks esrgne reater recor n ensrtres

more expensive because mo are regec? estrn
e e %‘th%%é‘ St ey %r%'d%d edso
onegsrde Double-sided disks are fest ed on both sides, anH ¥hat
ma es them more expensive,

Commodore 1541 Disk Drives are desr%n ous% the least
exBensrve rsketts srngle -sided, srnge ensi 3/ eans

cangsea cf rate aang density with ney Er %
ested SA es, a |t shou rlﬁ L ou do o \rﬂt
extra sides or ensity, you'll simply be’paying orqualrty
you don't need.

pave

The one Important difference in floppy disks that

watch o 1m rp ?s Sec rrn —hard orpsp ¥ Most ﬂopv’o Hl
now ava ﬁ re ca ed oftsectord Th means re rsa
single sma epunched In the disk a short distance from
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the b,g cde ter hole Th smaIIe hole is nsedv%thedrf(k dn
as a [dndmark from which to find its ace en look
data on the disk. Harg- ec(ored drs(f r] where ro
to 16 of these holes. A har corg not work wr
%Hr I%mmrod/gre 64 because t drtronal holes will confuse

Beirdes the 5.25- mch varbety disks 8 inches acr?ss are also
read| avarla(tfle but for obvious reasons(she will not fit.in
your ommodore kdrrve The size difference I urte
obvious sobﬁou(fe notIr ely tom keamdstage when you

the

astor% isks. However, | you order aisks throug
mal ue sdjre to spec a/th]esze 1S Issttgato %unre(e:dmmo e
grs esi<etsor5p 25- mch S| gsrggﬁysrngﬁe -density, so?t sectored

The Modem Connection

Althoug h there are nundﬁeds of ﬁrands of computers and
ozenso Iangruagest t the sp enou%hs (an ards exist
that com u S can tal am n emselve %are infor-
mation. primary san that will soon become ex-

tremel tamrhar to o IS caI the American Standard Code
or In ormatr N nter an e an |s neary aways ab revr-

ate onouncedI ske&) ls cade defines digit (!
valugs assr ned to each ete he alphabet, numbers, “an

Eecral com ands earI a communrcatron etween comput-
srs done usrnq | code

owever In i srmmense wrsdom %ommodore has ch sen
not 1o fogow the ASCII code L time. Nevert he 8ss
enough of the code 1g pre erve e Commodore, 64 that it
can communrcate with other ccim puters and be understood

Many rie databases (mostly mainframe comPuter? with
extreme rememones that are willing t oshaerg orma-
tion wit achines for a price can e connected to the

Commodoe64 roy

vrdeaw
variet ?{ mtormatg nd services, from yst%c% uotes to
game ctronic mail, sﬁ) (5

oo -at-home services, an even mag-
zInes before they are punlishe
ut connecting a com uter to a telephf) line is not as
sim Ie ust nAgeshan[o ele onF lines v¥te
deso ocg signals,“which are om? ete

t from t a srﬂnals our com ute IS comforta ew,
or computer signa e sent over p one wires, the elec-

h telephone. i es
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tronie bits dofda da must first be converted t ovoro elike frequen-
fres and apt the speclal re urremeatso he tele R
ing. The c mputer on the recel []8 st deco et

vorce signals hack | toc m{nuter a u] VoIce encoq-
calen eer%%tsutatre evice et cot'e” the Slgnaks in
elt herdrrectron Hgn WO Idc? |cad eca da 'mo ?ator'd
demodulato or modem or sh
Most modems ar expensiv a ets hat |t under teIe-
ones and send In or ation ro one |c aoom
ano er or let the user hoo opu atabase rvces
e range In price from two nd ed't ot ousan so dollars,
ore mone sua s more speed: premium-priced mo-
r[r] c

‘0 Cﬁns H Co dore tseerllsr VI Modem ak
16002 an amazrn ImTow rrce—welﬂ era unéred
ollars. | fornex pensiv eoause |t|sends an recerves

reIatr(Y W|P/ and becauser es op your telephone to
Provr tﬁe mos expen3|\ée

emoe ciycuitry. Rather
de (a%mgkgour te d)one when 1t’s worLrng Yas ot ner
uses some th e clrcults to It, ?ave money% -

m“fakes over Wour teléphone
oeause you ont have to pay for what’s already In your
'T‘Tz saclever idea, but it mea]ns }d ICModem W”d onl
w%r Ith standard ssue modu pone—the kin wrﬁ
to tanedseeteg recel ved that |ftso a cradle and Is gonnecte

one ase by a modular cord. The handset must
ave |tte pastrc modular connectors S0 you can easily un-

pu[g]e r%m?n %atm%es[?teVICModemwork |ssuP-

ﬁlre wr |t on cassete That meaP % | either nee ﬁ

a}/ea DaasseLte or e F oecra a dextra priced

s tware o ma e use 0 uf you won't need an ab es
Modem gD rect Into t eex anshon onneftor
mmod e’snack panél and u sr to the pnone line

rou%n e colle Wrrenowte ering yo Ehones andset,
ms CModem IS about rrmrtve d

stone whee srnco venjen t0 USe, SInCe you Switch canles

around. sognuch you'll feel Tike a snake charme An It Was
Brrmarrly ned to cal| distant compu |evd ge s

etterlto recejve hﬁn Sen Bué Commo ore as int ﬁ
new alternative, the AutoMo "é e C-1650), whic E

e a”dwe“ ik

orms of data inferchange,
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includin ading.(sending data to another computer
cJ vvgnFoagmg g celvi hg I o?m t|on from anotherpco
uter and 1t ncl esaFJ are disk or cassetAe with he

Erog am EasyCom 64, Inc h e AutoModem are one

e hour each on the CompuServe Dow Jones, and Delphi
S serv ces

o ﬁou h uto ode does not require a modular
eleph mus mtoamo q ck—theq ?

uarlsﬂ oe In t h at most st angara ﬂe& 0nges ﬁ

rlce(}N to T”%?OV% haore t]h r? eeVIuCtI(\)/Il\g emmlltss we
ort t erence

ou need to talk faster than e|thJ the VICModem or

Auto odem allows (3 5 00 bits Per second: Just a *ttle faster

%an the Co modP 1525 printer can type 0r| X

ave a modular telephone, you can connéct nearl othe

mo emto t eCorﬂmo gusm\g h(e Commodore 8232
n to Wor

or

ter. Gettin %lnatl however, may prove
ﬁg) U|(h1e C a? enge. A Commodore desi n%%
error an EJ ems akerunnln n RS-237 ada erat

the hi rﬂh 1200 btper second speed used by some more expen-
sive. mod ems Qancy P enomenon. Yo aly ? have a
%gigulltt vvlonh? inding“or writing the necessary software to

Paddles and Joysticks

Ifyou're serious about playing games, ouI need, at least one
tlgshch orpadul E|tth%r)éev 4sengmg|?orma-

b ey i T
ﬁ bog tm?eregce bet gen the ke\zb%ar and Nog)shﬁ
e is wha to ¢0 mumca] # mac
i S Heb
Q stick are more natura? an qum er thn typing your

com unicate

re
th anJ]ﬁflseso%rgnSpeﬁacloPnecl?tlesrecorh% s e gac Htpiad\'e

ntiometer t at reas 0
y Its kh

|ss
dg? way W Tast ouscp nh
ea o has a |re utton onn ﬁ 0 ano d|nar
nand 0 switch, Not n&an)( mes ommo orer
quire that you use a paddle to play t hem
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The joystick has much in com ith a keyhoard. Both
commdnYc h% the co r% cos}?n W ontacts of

ute
switch eqheV\{: en [E’GSS ng Eﬂ/ inesteaeﬁ Of’ll‘ a\)/é)u
S only Tive—rour fo In

signal orn ter ycosrn Itc
tton. Push mg

r:aer Sl)r(ectrsnl\rlrl i otne j Frre t
joyst |c forwar ackwar [ or r| oses the cont C|t of
aswrtc t0 SIg na the comp uterw ou want to do, |ke
ﬁ g uwanllomove Pac- Man nt gscreen
can also | drc%te In-het ween irections.
¥ estrck In, t |rﬁctron hetween o[)war an
v% ou cose WOF witches. That particular combinati n
|tc es ma){ srgna your computer that you've move
Joystic east.
yr gei] an oys tick is to feel asngural and resPonsrve
sSible S0 0u can react an comglunmﬁ our

rea '[* q our CO uter as quickly as ROSSI e. The ﬁ
an ?e ot the joystick are very important to how we
can play ames ow man space mopsters you can zajf or

Vol
how man rs}an world s” can, save from Lo al destructgon
S

Commod g TIersa d ”rrce strc that I easy
ﬁger te an eI ective, utrg stm h ématc you, org/rr(r
el subs At r%pc%"r%’nr%es'é‘ufr%"of Qi s e

Fortunately, a wide variety of outside sy ?rers oysticks
re com ?etemom(f) |bIeW|nthe comm dgrp fhe/re are
ée”” PARICKS dfplaned rorerl;tt ik %rou?aé?)mvsd%é’rgamr%sp
your thds around a Pew ana frn the one that feeVs best.
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GETTING TO KNOW THE
COMMODORE

AItho%oQ ! the Co?rpodore 64 does co[oS C)(/)ou c0 8Iete!}/

8sse ano| erapé)ed na 00 n -
ore doesnt P/ h % Lﬁ odore com uter
o)fshead ggs tehing ab|t %uarsspear %ur Obelgeﬁgﬁlea a P
cate as Wef In %roo‘w s 10 etfwerun mlcr sog our

an Is to taca eor ocorrect rl( om
Hﬂs Ust as crit |ca Mgl ngé/our%fte wor 3/
ctorysassembyo ommadore 64 central I

ces ni |sn’t tqugh. You can probably do it without so muc
an ’ 0B \)plt .some backg)oun

iiea i eat“t ﬁtlr\ﬁguct&ono | ive you a greater
Hoé/e{sb%gr Ing ogfyour %ommodorev& cgmpu Br systém and

Coping with Cables

A computer must be able to talk to and coptrol its peripherals
and o1pen it must be abtl 0 fmdal out from t eppeﬂp?weral
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exactly what is going on. Just as human beings have nerves
that C%Hnect ﬁegw b?ams to their muscqes agdssens? our
ommo ore 64 uses the current electronic equivalent of nerves.
(%re called wweah
nnectln% eripherals to ourCommodore 64 is a simple,
alng f [0 edT that’s ne rly impossible to do wrong—if
you follow two elementary rules:

NEVER, NEVER ...

1 Never, never plug or unplug anything when the power
is on! This includes any cable or cartridge. Disobeying this
rule can result in a dead computer. Accidentally crossed
connections or surges of power can damage the sensitive
internal circuitry of your Commodore 64.

2. Never force a connector into a jack. If it doesn' fit, it
was probably designed not to fit. Many of the connectors
for the 64 look the same, but the spacing of the pins or
their arrangement might be minutely different. Forcing a
cable can result in a broken connector or a broken jack on
the computer or peripheral.

ou dont want to depend on your native instincts as to
wh| % cables go where orpon your% Ilities to unTs Pngly put

1 2 3 4 5 6 7

FIG. 1: The back of your Commodore. Each jack and connector has its own
important function. Be sure you plug the right cable into the right slot!

Cartridge slot

Channel selector

RF connector (for your television set)
Audio/visual connector (for your monitor)

Serial port (for disk drive, printer, etc.)
Cassette interface (for Commodore Datassette)
User port (for RS-232 adapters, etc.)

NoOrODNE
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J] are %Jn the round hole, let’s ryn hro(wh more
efa ms ruct cl)ns or connectmg your Commodore 64 to
vanous peripherals (see Fig. 1)

Connecting Television to Computer

If you've ever at[(ached an anteHna wire_to yo%r television

?e you can hook up a Commodore 64. The'c H run

rom the 64 to your television set |saV|deo canle,

tures from the Commodore 64 work exactg/t e same ta

r] y other televmon Enctur You oné r ve to turn off the

telgvision oconnectt P %to avoid loud buF sofstauc

o% ay want t os Itch 1t oft berore you beuq eoperatdon
thou hmakmg IS connection w gn your trne

o)rre»[o urt the computer, 1t's a good idea oturnt e Commo-

The Commodore 64 is sh|Hped wm\ the proper cgble to run

between your computer an y elevision set. Of the two

cables pac ed In the_hox, 1t’s’the one with |dent|ca cornec-

tors on Er end. Each connecl]or nsa argﬂe cent EI

orroun e g/ in outer metal wa e calle

ﬁ1 gs and théy e identical to the connectors used to hook up
home ste 20 § stems

? cable mtg he Commo?ore 64 is; an eas
n one the small, round sil ver

mlddeof he back ane of the com see

olrrr]a largr you re |rd to one- a

end is no as easy. Ifyou jjtave a recent- model

A
i a%j

The

FIG. 2: The cable attached to your television set plugs in here.
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tel vra|on set desr ned to Jtave a vrdeocassette recorder or
videodisc % ged recéy Into r| e]rewu%
comEuter ca ew er ou or rnanIy pug ther Video
accessor eCommo ore 64 wil] now show_ It rctgrg ex-
acty as the pﬂevrousy connecﬁe v o eQ urpm n

course, youll have to 'plag 8U| an every time your

Hterest In co utrn or vide wanesa 0u want to ch
t ef urce of the te rsrti ch ure.

0 ertelevrsrons usually have screw terminals onthe back
for attaching antenna wires. Find the ey}mrpals ma]r ked "VHF
nd ynscrew the aﬂtenna wires. Find the little silver swr tch

ox that came with your new comPuter an sﬁrew OW-
ooseantennawrreso escrenh minals on eswrch 0X,

Use one wire_per terminal one qoes where doespt
matter a bit. I%g herpree eH ot ne com%uter cab( rnotﬂe
Jac on the box Now ch \(ryo srfae lugs, he meteh
connectors at the end of t ewrre a o eswr(i
box, o t eVHFantennatermrnaso y ur Xeleyision, exact
where the antenna wrres came from. Again, ert}her Wire ca
0 to either term na L ou want] ove t prg FC“\f
aper cover from estrc e switch box and firmly
attach Iftothe b afc evrsr%n st
The functi t]hrs Irte ox should be onrous I}s a
special swrtc to change the Input to W television ro
our antenna to yorar compute You have to switc
etween antenna an comg uter, depending on which you'
ike o use. For obvjous reasons, you canriot use both “com-
ut ran ant nnﬁ srmultaneousy}
ave n]agrna lon ang Iogrc you can hook your
com uter to your elevision or video sg/ tem 1IN any
ariet Ee ausete Commodor€ 64’5 video rnaIs
rorfn IJ the back arejust television srgna can
e fe ect our video recorder or roar rourcy y
other st na vrd accessory with littl e&;rada 10 o
an send the Commodore 64’ &rcﬁore an d to multi
(eevrsron sets by usrng the same kinds of " sg tters us to
Ivide a srgna rom One antenna or ca mong different
sets In ﬂh e 0r ap rtment An alrd antenna acces-
%ray will wor wrtht 04’s sig als Inc udln adaﬁters 0
ng Q ommod?re 64sroun o]one rp c nections
rnto tan ar cable t %vrs type cq necHr called "F" con-
nectors b ose rn or Into at win-lead wire
connections. With the right adapters, y a]n Eﬁ]u the 64
f)t any Amerjcan elevrsron st Surtabg ters can
ought In electronics, television, or video stores.
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channel 3, or to the right if you're using channel 4.

The Commodore 64 lgewes you a choice of two chﬁnnels
R L T Bl
B|de£hgshwnch nexté \}(8 %Tejac (t %n “ %Z
ﬁ Commodore 64, channel 3 Is 1o t q
anpel 4 is. to the r|%h eg F R To av0|d ossd
mte ference, |tsbest se which e er channel snotu
at evision station In your area. |fboth channels 3 and 4 ar
se either. But the best selection

h g our area, Xou ca
e the channel furthest remove from any stations
transmﬂtmg In your area.

Connecting a Monitor

The other cable sul[g] plied W|th the Commodore 64 IS de5|Paned
b innecnlourco puter to a video ondtorl has one g

ac tipin connect?r on one end and either two or thr
smaller and more colorful connectors on the o er.

No matte W et er you av% a two- or three- connect?r
onitor cab te g plug on the ot er end goes in ex ctK
tesame ac onte om oore64 oquo the
of the co uter ?tet a]t ere e two ac 55| b?/
5|de hat %k ve Ilar and that hep % If
f fit elf kr) e, T e correct one |s on he le when
ookmg at the bac ofthe fomputer see |%

ere’s a dent In the silver'metal ring at eend of this

connector. The éent marks, the top of the conn?f 7 Thejfi ck
has a corresponding ridge in if to assure that all the pinsine
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FIG. 4: The cable attached to your video monitor plugs in here.

AR S
|nto e jack trg rotattnﬁ ttle In e|ther Irection unt
th e ent and thé ridge line up,

3 cah es W|th 0 conne tors at the e]ther end use one Lor
sound an teother or picture. The white one caries t
sound (or audto) t ered or yellow one( Commodore, In a fit of
color blindness, rbacked monit or cables of either color
with the 64) carnest e picture (vi eoz ou use a Commo-
dore monttor check to make sure the switch on the back that
seIects between the front or rear Jacks IS In the "front” position,
Pl_tl% two connectors into hegacks on the front. of
tese ewhtte connectorﬁlugs to the jack with the white
cen er (labeled audto? and t e colored connector pIu s into
f ck with the colored center (labeled videg). In the un-
I|ke y case that you get your wires crossed, you'l know about

It a5 s00n as you turit the computer and monitor on. After the
monitor has had time to warm'up, you'll still have no_picture,
and you'll hear a buzzing sound fr om |s speaker. Just un-
cross the cables, and eve gthtn g will be fine.

Ifyou use another bran ofmonttor he red or yellow video
conriector should be plugged into the monitor’s “videq” or
"composite” jack. Since most monitors have only one jack,
you won' have too hard a time getting it right.

Most qutside manufacturers’ monttors 00 not have sound
capabilities. You can, however, plug the "audio” plug from
the Commodore audiofvideq cable |nto Iyour stereo systems
"aux” or "tuner” input. With the singfe cable provided g
Commodore, that’s a neat trick, because you've got all of
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inches ofwrre to play with. You can erthgr push your am ?
%ce er back against your monitor or 3/ ?arn vanilla
ed audio ext ensron cabeat your local hi-Ti emporium
egoure at |t etayY Et I too S0 yOu can get sound
rom th sides of your stereo stem The adapter Should be
shrelded and have nefe ale connec or and two male connec-

ors to ate pr?%er n¥ A Most stereos.
atest modore’s Video o nectrn% cables co es
th hree connec ors on onee ne for so '”re for t

bac and Whre pictyre signa an one for the colo srgnal
reaking t evrdeQ srgnal mto two parts 1S supposed to-give

eter prct re uarl}/
aso orce to yse the C?[nmodore 1701 or 1702
uality.

monror [%; Ha % Fora g crca furposes
two are identical: wherever we refer t0 the
assu e our omments adpert the 170 2 as We 2) |thaHn
sresup |ersmon| the %u can do 15 black-an
|te (or -green o am er) evenwt a color monitor. Pug
eComm ore’s yellow. umrnanc& connector Into th
mop tor’s video or omposite Input ja

ou av a 1701 ‘monitor, whjc Com ﬂore seems to
aﬁsu (i Mee connectors Iug}rn E( Jyst matc

Tco?rsotecon fL acs—w ora
¥ or umrqance b ad ern ormaé%ng an red
or "c roma co ormf rmation). You avehfrve rentwa
of connect mg wrong, but none of the wrong combira-
flons can h X dr computer o Xour monitor. Just swap
thrnlgs aroundu fi t the np icture. .

e Commodore 1 1let Fee Wi ec nnectl ngdve? the hest
Prcture you can g rom t The on)( monrtor
hat can makea harper color |ma%e rs ca eda B moni-

ri s It useaase arate P ?r each 0 te nmary
olors of light—red, green, and pfue. Alas, the Commod rne
W%ern ma e the poper signals, so RGB monitors will not

Attaching the Datassette

he Dat ssete may he thee siest peri he[a Battach t0 g
ommoor Qeen 0 |sumb||ca f' areey
ermanent ttac dIo rne Dtatasse te nr |tse TTE

ifre)g Er?JSt) e rrgﬁrn as you face the back ¢ of %”ed cgrrﬂ%t%er
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Do not, forc this connect(ir on! Ify U Iook cIo at t he
cassefte interface slo Y(? note, a sot |n e of
clrcuit poard. You shoe} also not|ce ver |ca par ition pe-
tween econtacs In the connector. The parti |on must3|e
|no hesotf%r Trl hAfI'[ It 15 ee so att e Datassette
ecanno In up 5|e own and produce a fire-
wor S show. you ﬂro anl wou enJoY |f'the cable does
not insert mto the slot easily, merely urn the connector

over

Now Kou Te left with an extra piece of braided wire with a
lug on the end that doesnt seem fo have anywhere to (IJO This
wire 1s the shield of the cable running between the Datassette
and the computer. It's an impenegrable wall for wandermg
electrical mgnals preventing Interference from creeping Into
the Datasse econnectlons and, more importantly, prevénting
the signals going to and from your Datassette from being
broadcast to_nearby radios arid televisions and causmg
Int erference Towork pr erly, this shield should be?rounde
by securely screwing It down to a computer’s metal chassis.
Look closély. You'll" notice that he Commogdore 64 has an

all-plastic case with nary a groun mH SCrew in snT}

Fortunately, the computer/Datassette system will work fine
without this shield’s being attached to anything. You're likely
to rece|ve interference only if you and” your computer are
sh ar|n%0 ice space with apowerful X-ray machine or broad-
cast interference only if you try to watch television (on a
segarate set, naturall )and compute at the same time, with
the television set sitting on to of the ungrounded cable!
However, you probably ought to'wrap electrical tape around
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s dangling wire so that it doesnt inadvertently touch some-
p rq gause a sh]ort circuit that might %amage your
com%uter system.

The Disk Drive

The neces ar cable for connecting, the C-1541 Disk Drive

come5| ox W|h he drive unit |tseI[ The two ends of

t e ca ear%| dentical interchangeable. This Is a stan-
le |tsan or eu tsch Indﬂstne Normen or

German n stry Stan ar That means |

| are
accidentally end a lnm on’.on ?]e connectors when éog
use a ammer gug in securecy not a recommende
grocedure or |rrer% mash %em some way, ou
anhu are;flace ent ereyoubo w mutero
nearg ¥ ectromcsorsLereostore holld fate r ghlre
to seek a eg lacement, make sure the arrangement g

ISeI dCe%rt]Pc%(i rs of your old cable and the praspective n wone

TR B O
Lo e
coriero the.back ﬁw& [Ive.

e ex on the back of the disk drive allows
conneetmua]tJ ?e penghera the Sﬁrlml oul\éut (oW g

gngr ommo 15 YOU anlf’laltrFlC I“R 0 e(t)uer The ca?

rinters by daisy-
tot he n%tdwk dr?/ve ph}/gs wect?y into thé computer. Each

FIG. 6: The cable attached to your disk drive plugs in here.
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tional device, kdr e or printer, plugs into the vacant
?<” Ene bo”c E? eprle/vrouspdevtrce P ! !

neers ‘] Htee Waryo g 6}iE\e/IrrgS at?antrnq@r? bg et!ter
”té?hwoven n”r 5 ?f” v ongrans ol
f ent?/ use %I' pro 6]16 never evgn seen ho
ngL, g eal ars chaln can e P%I’ aps ab tte[]term woulad,
%IneppYeagur(lehaln Owery speech seems to e the engineers

The Printer

An% official Commodore rinter is corrnected 0 the 64 serral
rnexacg a % as the disk drive, | foodon pﬁ
on usrng isk rrve 1r;rn er p Iuos djrectly nto’ the
ore 64sserra ort. Xthuse Ith one or more
# r| es, conneclht rrnte a e last device in the daisy
chain, that 1s, {0 t ﬁ as rve ou’v connected. The
rason or makrngt 8r|ner the last in the chain will be
vrousw eg You discover that It has only one conpector on
back and_that more evrces cannot e chained from It
ew versr n of the 152 E PS-8 0% can be connect ed
an w ere In t T aisy chain, because |t a& two connectors
on |ts rear. Rane lke“the ommodoredrs rve
onnecti onon Commo o grrgters re urresalg ttle ma rc
and exactly Re rrgtH! Interfac ? n Interface Is
onnectron w ere erent parts ora computer g/stem meet
ace-to-face. varret 0 Incompati Ie interface schemﬁ
ave een evrse : 8/ en meers who saZyup ate at ni

rying to find wa rn thelr stems Imposs)
y n%rma 'nu bernz to un ersEand and qet V\FI)OF In

Stalz)%ingn] gt e H%?se” 1a Gt

ro nter
lers g her than Commodore 8 da%{)ters 0 convert
re. 64’ outpfut Into a‘standar entrogrcs paral-

eI or RS- interface Inte hat equire t
ordo cauton IS In order. inter rth
neo esesan ard nterfaces ant eo etrca emae
ur%“”rﬁt’t”do'e e, ShaPeratginn sonun 'tH
reagg Xre u{)re:)n enoﬁ der? e
sional o ) I

ertise, anrt ehe he L
%sure yourself ﬁ {) e
Brrnter [computer combrnatron you hope to"create will Tive In
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harmonyb seerg etwos me perform herrduet 0gether
Hrdeaerssh Wr? |The oré ecan é;etthemt V#)
te%g{ert”enrfe)rou need to find er ther a different dealer or a differ-

Game Cartridges

Game caétrrd?es and canned ap Ircatron rograms hat come

in cartrrg orm) are perhaR eeasre accesso to con-
Ho th C? odore 64J averrr]) taglrng res an

on It oneBace the cartr geslot on the farleftoft ebac
the compliter (see Fig. 7

FIG. 7: Game cartridges plug into this slot.

Just Irde the cartrrd e in firmly. The cartridge in
sr e up. ']_ agown at H]eycompufwer YO shg fé e

e to rea the on the cartridge 'when yoir Insert It

e most h{rPortant th qu % rementber IS to’ slide in the
befo n the

cartridge before you turn computer.
Modem
Either Commodore modem will sIrde into place as easily a
ame c rtrrH] § tIts conneeor IS |%he [l ht[rn oSt siot
hen t e cogrR er |s vr wed from the rear: sée |g 9). ﬁ
o em f ¥ e Inserted when the power | oL
n souﬁ 01In sot at you can read its name as you loo

0Wﬂ at the compu
il 'ett%tehhrtt e the oy ore
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ads to re p shandse et Iu ed into the mo
o (e ehefd"bm
st o see oes m ur anythin
or et to plu t our ephone; the ext ca
ema r rrsr gI iet.
d& 0 Into zﬁn%ephone jack that acce ts

astan ard mo W most peo
our Aufo

i e Hii kr;fer i

ones are sod It u Into a srnglep one Ja
grv you two to use as you ease

Paddles, Joysticks, and Light Pens

R IR R

e mach hne uton the ri (ht side, just in front 0
Bwrtch T e¥ are tra ezor |ns e S0t eplugs ca on
;fnser nonew X
It you want o use on { stick, set ofp ddles, or a
li ht en, use t e ack he front.un esst ame or
o r m ou want vrsesoherw eonrs eor
nshee ron ack prrorrt pos lon,
Ight pen erl onIy Wor In hrsrac

The Power Supply

The last thing you should connect is the powe ly. Be
sure to use Ior?lry Coummor?ore 84 Ipower %u\ﬁvp{y H%pt ¥:ame
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e box with youyr com uter Other power supplies ma
d]ceddferen a es at can amapeyourGDZl0 y

o RN e T
cord EI% a WaPLou tlet. lHS pect aIFthe other cgbie W]
Installed to ma e sure the connecnons are Secure.

ou're sure that everything is connected properly, then, and
X F then, are you red ogbeg?n urntmgpln Ifngsyon

Turn-on Procedure

Unll(ke the other electromc miracles LP{OU mag be used to
eris v

wPor |n ea\r/]vdagpr?g |[y anjd Jct%nclgnous penrevhgraalslcvkjn%r
ectr] SC| \kllhen putere pment is aP to create Very st[]ane

sldna Jt1S Lirn d on—smna that can wreak havoc
th ot er enﬁherasconnected he seystfm Some comp ut
ers and r|p als are designed ore t cncmr

nected fo at the m entof n-on, ﬁ
nzeywﬁaa te ? d and some Ing eIse is added later, t H]ey

ma there.
1yeu It WI'[ t mostelaboraeturn on pro edure is tﬂ
Commo ore 64 |tse Conse uently, ts ou avy)a ys be t

[ast unit ofthe system you tu non n the first to eswnched

0
The order of turn-on for the rest ofthe peripherals is no
critical. You shouqd esta[)hsE areg {arpro edure; prob i)
turn%em nitor on first so that It has ti etowam R ﬁ
g\(/)vr%out(e)n Ittsel Isk drive(s), then the printer, and fina lyt

If@ou violate your wn Procedure ou”probabl dLscover
that the vanous erip erasare ha{d ert{a ou thin Yog
can swno[ our on|o you 8e 50 [noved an

U won sea bit ata ou'll"avoid subtle surprises
YP&PICK 0are u(i rocedlurg

efore Hrn prmer be su Qu haye it Ioaded
WIA Pdapr an ure {0 have th or tions bet een
H \] uaLsheetso continuous pa U Wlt the to of
rinthead Most rmters |cu e ommo ore
machings, memorize t gosmon 0 aper at the t np
OWer IS drnfe nan ssume it’s | me ;ﬁroper e/ or
H 0ses of “‘form ee commands by which the machine
ancF $ fo the top ofthe next gag
imilarly, be ¢ rtam that no disk is in your disk drive
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when vou turn the power either to it or he computer.on or
off. When you { urnpon the ? rfrel er the gk §r|ve
he computer, it dakesaw 1[ eeec ronic ra| Insi e
to "wa g ain 1ts com os e |HI WIS en you
stch either the c mputer ort k rve off, akes a
while for the electri aI s| nals |n5|de to die ciown even th ugh
the mmroq{ocessor ram inside immediat [y fo swor |n
The net ectlg] hercse Is that uncontrolle 5| naé
comman sm%t amage the Information you have stored on

?e m|gl\</e|rhssq<e em%chmlvese est preventive measyre |?t

be re turning any rpenp era or
the comp uter? fame en, donﬁms t
tedrl unti

fter ﬂ ast component, t
él p

e computer |tseltQ
ready 0 Operate.

IS turnea on an

TURN-ON CHECKLIST:

1 Make all connections; insert game cartridge, modem,
etc., if desired.

2. Load and line up paper in printer.

3. Make sure no disk is in disk drive and no cassette is in
Datassette.

4. Turn on monitor.

5. Turn on other peripherals.

6. Turn on computer.

7. Put disk in disk drive or cassette in Datassette.

TURN-OFF CHECKLIST:

1 Save program or text in computer's memory to disk or
cassette (if desired).

2. Remove disk from disk drive and cassette from Datassette.

3. Turn off all peripherals, including monitor.

4. Turn off computer.

5. Unplug computer power supply from outlet (if you don't
plan to return to your computer right away).
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TAMING THE DREADED
READY

You've got our Commodore 64 computer ho?ked u[rg ith
0 s G e el
secon s( the monitor Screen; %ntsu ?see Box 3). Then UP
Bor% jide sonae evil spirit in the night. Sarrn at you Is the

Sure, It Hks innocent enou‘tJ7 There’s %thm% on the

note apout the amount of memo our
and that elpfups unﬁm tomrno>(r kg [% %Varm
el ter for
Irst time, your.emotion emfptjlowmg
se uence rde rere then he sness

%creepulbutabﬁjnner announcing-the name of the m ch’(ne
at \ou wit as re of | as rng rmpatrenth
Y reanorm uman. ern or rn? with aé
he race through t
ride fr all e made yog rrst venture into tve
known word of ¢o % you've met success. YouV
utéggether awor gco puter system with your own WO
Then rﬁlref This first o screen messarﬂe reassures

that o ave a completel ona c0
youfY the powersvr?rtc Xn the ommo é4runs Wro ﬁ
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%re ertoire of mterrl(al examinations to make sure ehver
in W|th|n| tIs Temessaec nfirms
assed |tsP ma& aminat |onsa at our com-

E;ejtteﬁrnllse qomg aﬁaso?utelgn fea%rtbj I ojhe t?wp d{)e/cau ou %r}’et

gtbesomesubem %f,acurm efects N W|th|n|
cIr u|t"]y But if [(|s scree message od sare
evetr Ing 1S in dood Wor |n%or er,
the pro ra S you enc? ?ter [n q are eIeva
f|tuat|on comedies, “your relief wil qumk ase into help-
essnes You eg ot the c mputer urne on an runan
gaFt{Jes 10 JS at Are You Gom fo Do wit
The Dread ead%Li s at goir maching IS rea 0

nearly anytnin But first you ave to
f|gurgouty o | it odo and how t odo Y

BOX 3: THE TURN-ON BLUES

Before you try anything with a fledgling Commodore 64,
you should make a quick check that the factory didn't
make any mistakes and that all is well with your new
computer.

A few seconds after you switch your Commodore 64
system on, your television or monitor screen should turn
dark blue in the center with a lighter blue border and
several rows of light blue letters across the top.

If your screen remains gray or filled with static, check
the red pilot light on the Commodore 64. If it's not lit,
check and make sure that the black power supply trans-
former is plugged into the wall outlet and into the computer
and that the Commodore's power switch is turned on.

If you're using your television set for a monitor and the
Commodore’s pilot light is on and your screen is still gray
or filled with static, make sure your Commodore and tele-
vision are both switched to the same station. Be sure the
switch box attached to your television’s antenna terminals
is set for the computer. Adjust your television set’s fine
tuning control for the best colors and least static.

If the on-screen image is shimmery, shaky, or otherwise
unacceptable and no adjustment of the controls on your
television set or monitor can correct the problem, you
might just have a defective computer. Try it with another
television or return it to your dealer.
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You eIearn]ed dthe first bra lesson about computers WJth
out software, hardware can to nothing. Both are ne?de
akeacom uter system work orermpo”ant . You've learned
that a com ter do?nothm unless outle somet mr[]
Learning the art of progra mmg ere rp]eans earnmg
commuicate wrtht ec m uter— earnr ow to Ive It'the
mstructronsr P/%li em
s a]p roac t e comButer problem with t e logic ot a

rma éh eng. You want to run grogram right?

what ou need to do is press t

kevhgg?oyt t makes the machine runa rogr ahtu toerrar%r“g
kehboard and find h llfleglmarked RUN/S || dyou want

to°run aprogram y button to press would be RUN.
S0 press it

Nothing ha pens The Dreaded Ready is still staring at
you, No change. No hope

You've ru? smac Into lesson two. Computers can perfor
s0 many different H%trons and (iomman s that givi geac
one a ep rate push button would (i uce a co tro pan
that would ma eaNASAs pace center ooksrm e. And eve“
wit eve possrbecmm onasepara% Iyyou st
need a typewriter ke i to en&er data Te st'comp uter
B 9rapt ers. got. t * lant | (ﬁt Sin same e-
p or tPrgrngdata as for controllin A cm uter In a
If Information and commands ar? the § ag my
can be stored the samewa sr prymg the computer yste
To a con(tjqu h everyt

Inste F%U ST Pke mg the hree let ters
RUN. om thm %Jened Yo 3”5

ewor
screenq Qats nor accomplishment tou%?w
cou vety ang utthec mpu er as ne not
Th ats ecauet[t om ﬁa h doesnt k nowx/oug net
h ave to let the ac ing now ou've finishe
and that you wantr to do someth m p]st computerﬁ

O -
nrze one “particul ar sr%nal to rn1 iC te at you've_finishe

lpmg a mman refs of key e com-
trwr p m%untr you p ressR U
sactuaér 4 ou make a mistake, n}/ou can %o
back and correct It be ore enp(mg It t0.the co pute
mstance r you make a mista

rnstead ﬁOU c?n COFTG(i'[t € grrlh]rel#}) ﬁ]t € |NST [%'E)L

egl 10) erase the of endmg fr Wh ave ¥{our
ﬁe on t escreenpo er%/just prés sRETU osrg-
omputer to start running

hat appened? YouVve gotanother Dreaded Ready! They'e
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mu\l lyrn | What can you do? Are the y going to take over?
P Lhe maching run aEro?ram
Posirb the Drea %d Readies will take over. The machine
is still t II you that 1t's rea to run a groHram And
ouve t o o run % ronoram BUt because avent ye
|ven it Mro ram, the machine has nothrn o run Ater
e N it went looking for a. ram found noe
?o ready to receive our ext | st |on 06s t
|tua 10N Ioo ho eless? Wé ou sgend e next twelve years
earnrnyq am your $200 to
ou IPa ame ¢ Hdge in and start plag ?
|mme]d|a tely. Warn g urn, 0 ecomgu er be ore inSert-
ﬁ %trr Re or onnectrnti ang ir
g computer h u wante aey
%\e/t (}/ou C uId ave Just bou tav ame mac
at q Is fearn to astert |s rt)uter .
o an t |n wrth a com uter withou Futtrn
your o n progra first? Yes—r someone else writes a pro-
gram ou. A game fartrr %e w%r s without your doin
rogr mmin at al a

a/d |t en and stored’ |nsre ecartrqgg] e RW o%rmna\?eatg
frid ggeme he progtam ito your computer is g the ca

The Commodore Command Center

There are many. ways people can communicate with computers.
Jo strc sanoPYthyans gonve Im t]amounto Informa-
|on omedaﬁ our home com uter may evnrecognrze your
voice and Y0 handwrrtrng t Hv ecomputer and
OHS are ‘one common group o sg/m etters, numbers

unctuation, That’s why hek Foar 1S Kour conrmand
center for the Com]modore lows Yo your
com uter g ﬁactlér at you wantr t to do.

Even wrt 8m uter, mmunrcatron mustb % ﬁg

rou

tree sen omman S.an structrons
e boar he computer re Ires htr g up t he onror
SC (een Show haa reco nrﬁe Q/ u) %goe
omputer oar S I8S ype rrter Ey oards, but
xre Just erent enou e usrng0 conve
nre trf ourea ey ndr you're not
}/ gﬁt wrters oard 1S inC nvenrent o mo
0 oar contr s this ort |p er ra tion.
T emo familiar par ofthe d 1S its arrange-
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ment of the letters of%he aIPhabet which f?]llow the an}rlrar
T %%uence 0 mos ewriters. T P%O X

on’t n Vil ommodore 64 er elp teach
you where the eter are

The chief difference between KEI % on a computer and
typrng on a yp?wnter IS t hat computer uses a video
screen instead of paper to sh ow ou your work. C uter
mark the place where you are ty |n wrthaspecra t%o
on the screen called & cursor. odore 64
ursor Js usually a flashin rectan On ot er corHP ters
and with some rorqrams rt e6 ecursor mi ea
onflashing rect ngeorljustat a]t maey 0r nay not
fash The rﬂrrsor P ea ﬁ exactly w ere the next character
you type will appear on the screen.

A Critical Look at the Keyboard

Com uters and t wnters are di fer tin their ke boards,
|o emotsr Iticant keyhoar erencesa pe ratlh
t <Sides of th rows o etters. O
'%Sree% eS Vo mafr%r%"&mé‘a #”e““a“ ”rs"% 21 ke
gevo égn\/ ry Io)wﬁ terrsk gAI ouﬂam stery t X
the new owner hrs one |ttekey can econl) veryr porehnt

|n e |n ou save ro es once you Degin“to ise t
ram Not on |s |t a foofno
sym rt |n Ication an as a Wi
car es ro tedrs rve. Yo s IScQVer
rea mworkrngw IS nu
And he arae pus an nus Signs” i eyour I|
easler as wel

These kez?e Sasre eas eoS uge be(ri:fause1e %/I keeg you frrhm

avin

fihetines o o Wl el

senous gralnmrng Com prments t0 dore for m
af ttle bit easr

e § s o0 O?réoreswa Ooo S&l%k dbaye the
encounter %ASIC 8 A |scovert g %Vﬂ%%ﬁ gro ?X

the mo It -used symbol in most pro ams
e ere

S erﬂua %g%oua [inp rogarams 2 erlrtess fght Bounds

et RN
(Sterling) sign 1s grante ts own ke oon you will join
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the ranks and curse Commodore for its befuddling lack of

ignt,

Fr allru the br es t differenc bet eent e Commodare key-

d ost wrrter oar SIS { ecomputerslar

co ec rono ecra unctro sT eunr ue CO l\/IM O E
X t] wer |eft and F at uEIpL tare t

x m es ore than merely saving rokes, these ext ra
e S mu y the um e of sym os ou can Put on Iyour

video screen here y giving you Immense cont the
computer,

ove

The Shifty Keyboard

The tamrlrar cary overtrom the vrorld oft ﬁpr HheSHIFT
re\% syou might expect, 1t allows t etwen
ercase tters and capitals, but not n he Wa3/ ou mr
exRec n] g ommadore on, and ermake n C?ﬁl A

When you hold down S IFT hile you
rnscrr trons

at resem thd

screen V\thf ragg e Elyrrse symbol % eac er
%/)\%)h%n shr 1S Indicat ed on t)he rrgm ront side o h
srngﬁhefSHlFT kegcallows mos o{the other keyssto ve

ou tw e[en characters—one shifted and &ne an
oug b owFr from ¢ esames %oar
ked at the ower left ot he C m ore ke o}ard IS a
SHIET OCK ey, Pressr % own. In the down
osrtron] h ?o modore hrnk hat
ou’re mP own e HFT aI the time. ﬁ
rff nce SHI OCK does not s rtt

ﬁﬂmlg]erort%ﬁspecra unction
The Commodore doesn sto g rth just dout%hng the amoypt
ots mbols ou can ut on th screen The shift lie gctuaIIR/
Lnt 0 "modes. One(mo] F ewe earéjy%e
B rtts etween caprtgls an rerog F the ot rfts
Al R G B RIS
Lguerccase—%rst hog down the gHIFT key and press t Re spe-
But h Snot a Fﬁ FeyCOMI\/IO ORE keuy does. Iﬁ ou u%el
bg tself as anothershrf ey, ]Jtah o to use the symhols
%reje“teh ZSU'FJ e o e eagr o Bt thatsstil
not alﬁ Anot er ey int rﬂ F¥L?f [ﬁ?ou

e same group, CTRL (for Con
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o R el ek

s | ts an somet mg unlike anyt 19 ever ru# Into
gour ypewrite Instea ? be tween di eredat
m s onthe screen, ds \zo en commans
0

f/our computer Ho In neC ressrn%

through'8, 0{ mstane WI Xoutr Com{n re
toc an tesc een’ c%or CTRL and Ietter the alphabet
create {co es wgt spechLmean 0,10 0your co Puter
Iﬂaérsl Ive Tunctions from each key and & lot of power at your
Eg Pte vanety %ffunctrons each Commodore ke can han-
e osn s €. rogra scan caus ‘<e 0 have

altoget db{ E(Gﬂdt UﬂCtIOﬂ e comman S 50 S IS
Sue can or C an

h|n you or

rammer pleases. on rpnse ou runa an

r ram .an none the keys work ey
. [t'sjust part o the Co modoresversa t

Dedicating the Keys

A number of the 64 keYs have par rcular functio sto make

our computrng life easier once you e ISCOvere é

ecrets gf 9 mmrn%] These are ca Ied dedicated hecause

h%yre icate odon?apar cular hrnP

[ e %u qurckl drscover the
e_Commodore 64's dedli-

!:Oa ecdieehlsnguﬂsehrfugﬁlt na]meé RIHOME li]eé/ sends h cursor
osition: t er etcorner
”i]o I SHIFT an B

r}Slﬁe screOnItSBSS Cﬁo r?r ressin
E |l erase ( L%aFﬁg everyt tgmg 5#
efo e |t takes t ecursor e,

e same rme
the screen o stop a pro ram from running at
u r an

|me ere (5) ssngﬁJ ;wnga b |tseFf Af?er what
ou’ve earned a out HOME key, you mrght expect
hat to start a program ranrn again, go ?[JUS'[H sS SH\}FT
rhd eRUNSTPatesmtrm Atter all. 1sn't that

why the word RUN is above STOP?

R% The ommoﬂorem asters ofrII tC have struc agah

Shitt t STOP e tne resu IS @ comman

com uer a t onet at mstructs the mac ine t
rogra omcss e you can't figure out

[
RK e key wasnt srmp a e LOAD STOP, you're not
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The other dedrca ed functron keys ﬁre refreshrng l}/ re
Io ical. Two o h)m ou move the cursor ardund the
(een The ‘a ed C SR, an abbr viat |on for CuRSoR,
mare wrt ﬁrrowss 0 rngw IC waZ send the
cursor along. Unshifted Ks move t sor rn the
directign % the Iower Ifting each ey sen s the
cursor In ¢ k

edrrectrono er arrow. Ho rrr%rert

dovrrn tma the cursor- movr command auto arcal

eat itself

wok ys have not |n wbutasrngle arrow aPre%
tan

th%"baﬁ arrow ont the usp arrdw” on tLe
they do ma sur ns ou, Pre srn(g ac ar ow
salrtt arrow on

oesn't move tnec sor tsr pI

the screen. The u arrow n% [ a u War
oInting arrow on he screen uta arns Com odore
at any number foll owrnq 1S an exponent at 1S, grrotrng

"3, ar ow,” and "2 ﬁ fs the Commodore you W
enter Lormula }3]2 Snifting the ug arrow’ Is entire
different; t at ets 1 omm ore rea h Into its memoriﬁ

ban and_pull ou the value of p
é /N'D 1 anés for INSerT an DELete Pressrng down
thrs e F

uns ted wil deI rerase an character pe{ar-
era ujto the eto he curso [(essrng gu
srm taneously will insert a blank space immedi-
eI?_r to(Se eft ursor
b |tseIf oesnt do anythrn% But when presseg
Jacombrna 10 wrtg RUN/STOP e gwer{ul—ag
an%erous It presse uninfentionally. lately eradl-
cates any and all comman %you’ve rven our com tran
restores{ resetsr) the mac ine to the settings 1t woyld have
Immedia berno ﬂne on. Bﬂ t (luck for ou |t 06s
no erase] rogram rL e Commo W
n other computers, ey %at per orm srmr functions
are %alled reset ke so oot keys. In fact. to reset some
mac Ines, ou act aI (\! urn hem off, The RESTORE
unctron 0 odore 64, however, 1S much more
ﬁvan%ed beca ser eepsrntactwha ever rogram ou ma
%Vrﬁmoe%”rew‘” s e e d;t
will ou've fee
typrngh he nXac rne for hours. Tyhat‘[s)vegry ve¥y 00 anH
some ngdt ou will rarse to the stars when’you are a
e i g
U Inati an
EOREJYout et

qf r} y return fo a clean blue screen
with your program all safe and sound.



THE COMMODORE 64 SURVIVAL MANUAL

To the far righ oft)he keyh oar are se four func |o
kes rnce they can euse errs %r u(n?hr te
% l%/%a control a rand total o erg ferent
unctions. Eac cano] pro ra med to rep res combina-
tion of ke strokes u want. You cou oro ram
one to type out your n me every fime you strr e it
change your screen t ?ue with” pink_ stripes. Ogce ou’ve
mgﬁt re

tb Ine art of 64 programming, you'll be i com-
at each one doesp J 4

Ever comB uter, mcludrn the Commodore 64, has 8rogram-

mrn |nstr cHons bué | to it. The machine couldnt”even

e Drea on the screen without a simple pro-

o oso tucked dway In its ermanent rﬁado mem-

M). Just typing In Iett%rs nd h a\ﬂngt em aP ear on

cree re rresa ogram urtrntoﬁ eo t]

These rntern ﬂ srun so smoothly all by t emseves
that our} er even notice t urce ere,

S0 the |nstructi ﬂns stofed in ROM let you make the

com ute[] do thmﬁfewlt out wrrtrnﬁ programs You c%n grve

The Colorful Commodore

the ine simple Instructions that ciuse the maching to

runoeo |t| Rro rams,

Pro abky esrm r? ou can get the Commodorhe 64
|sca ethe coIoro the'letters on the screen, Perhaps

ue on our color monrtors SCreen gust doesnt go

vr]r my H vu (ag Maybe the cha[]acters N your. mono-
chronde disp % nt stand out eHou Lna case, just X

Bressrng two uttons you can changje the ctiaracter of t
n-screén characters.

I)(our f\nger P CTR% (or Control%but on and hoId
dow estill ho |n it dow pesst e numh er ke
Note t attecuraor cane color. Type in R ag

|g{res N and observe t reade

erencern e ne
p B ppears Yd“’tﬁ.%tta J oot ao‘te"’%a e 1
that turpe he charactesgiack as t hep
S0 have
@wander

ey gen
|ts front an rest o t e nu ers up t
colors Eher Flel g‘? Iﬁem arPd
thn() ecoIor av r uro scre n cha
F? ot er rnd own
t ostk estt ro oft eke oar
and esa enum rs, ote that anyt Ing tha you o
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the com utr yes afte ress he ke comesu in the
new co revr characters yemain the
ame. otet acoor |pa one olor 0 charact rs
ecomes invjsible. Thrs happens hecause echaracterc or
and the ba ro nd color are |de tical, roducrn

somet m roverbial polar bear | zzar
monog rs many character and ackground eoor
com matrons m yyreld invisibility.

Computer as Character Generator

Wrth the little you've al]ready le rned bou our Commodor
you can do somet mri/ se uI ntr vrde ta es an
%ake titles for our own feo creatrons usin 4 as a
charact er er tor, O[rou can |50 use (5 e com uter o to leave
£ssa es notes his |scever and an atténtion getter,
ut aerrscea erl)
Xou need t odo 'f‘ connect the qutput of the computer t 8
the antenna t rminals of your Vi eocassete recorder an
dype away on the screen, YOU can change colors to sult your
esIres. r#can even aﬂd raphics by Using the SHIFT key.
Here are a few hints to help you out;
ght sid

RS e
ro rrate er am time.
|cs o s tsr e ofthe fro
eac ey an be |n downt CO MMODOR
pressrng ro rratec aracter key at the saﬂn
pital and owercae eters rat ﬁr t aﬁ

0 ant
ﬂraphrcz/ sLnr\tyt cfes b”)ressr COM O
HIFT Eys simult eoua %S T ranvlrc
canernoeerswhenyou this, but the COMMODOR
grap rcs wi|l not.
?ﬁt e cursor around with the CRSR keys on the left
frorh fé/ oard or gre s CLR/HOM put the ¢ ursor
eir(p t corner escreen onot ress the R
—un £ss you want to earna out er or age

2ss

make a ISta dKe, move he cursor Over el Cor
re%rcna t@gt “et”s JUSt e over them, The new chrec trjrrs
i fet % ﬁ“éﬁ ol

ar cter\7 t% hec rsorb
rng own t e%/ F will push In
an’ext raban spacet at youc ater type over.
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? To erase all of what You’ve tgped without chan([rnng Syour
%:o or settings, press SHIFT and CLR/HOME at ame

70nc ou've got everythin ight, record it for poster-
yexact?ty he sa?newayyyou \% Té [€c0 rd at eIevrsronpshow

Making Memories

The characters ar%n’ﬁth nly colored parts of your monitor
screen Tne area e c aracters 1 called the back-
%oug rea surroun the bgckgroun 1S known a
or er Their colors are IS0 _ynder your direct control,
ton ou kﬂow the secret of how to’tell your computer
te or 0 ma e them. .
The ommo ore 64 uses its memory 1o rem%mber what
co IS.i ahoud ut on the screen. As you know, that memory
|vre |nto ytes. In aclt each b ersasr nedanumber
at the comguterc nteItW ar fron] eother& Each of
numbers ssrgne oeac ryte IS ca Ie d an gddress. The
itum er or% dress actually 1s a representat m?oa "memory
aocgtrorn]e The Commodore 64 can Keep track of 64K addresses
The Commodorf 64 uaes on% me{norx location for the back-
ground screen color an H er for the border screen color:
ddress numbers 5328& and 53280, res ectively. (Note; Many
comlputers are confused when yo uh om as’in umbers so
don hese addresses, are mes |e meanrn
a ]p fone speor IC mac Ing. S resses
fren ven or 8 reaedcmputers e screen mem
8r¥eroecnatrons for the 64’ cousin, t eVIC 20, are completely

Stored jn each sc[)een memor loc tron at each of the two
a? ressesl) IS a num throu

colors ﬁ ommo or %4 can ta r oe ntsarong
color a e on the screen, | ou need 0 IS chande
t num ppro rr te add rss
mm n ange e ont nts of memor
Iocatron |s ?/ d ﬂ] the word,
uota |on ma our Commo ore emem er when
eon It automairc sets |t]se D 10

r%ssernt 5 tgfrl]eryi(ég/ Fceﬂca |t§reS tﬁn th ut our
tydpr compt?tlercwar un erstang é ?rnga aerltumb [ key,
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however will st ﬁrll display the symbol printed above the num-

er E” OR the key.
ow It sa POKE o%he screen. Next you must t eII
th eco uterw a memorya

type "5 am don't res Our%aa]ttrc;n Omcar?ﬁnj he

ayclodressf2 rthe order color YP%/ouw Hoar can. leave a

ace etr\”lnvgegrepcgn sot{hd outertuetrvea ont have fo
\%rhat color ?/ou Want he border

rna ou m st rn rcate
to ch an o Re WI most dfamatic ch anzg E?e-
cause the code num er or re is 2 (see Table 1

t
apgrjotpvr\;glte n g/]oue;rége Re 2 rmrEedr}ely after the addre?a

53280, y 02—a numbper t Binmo ore wou

mrstake ora erenta dr ss with undesira econsequen 6s,
T0 Separate t conten the address, the Commodore
USeS a comma, ,,an 50 sh Olh you, T at’s wh you shouldnt
put commas r numbers, Commodore U es commas to

TABLE 1: POKE VALUES FOR CHANGING SCREEN COLORS

For Color Make X =

Black

White

Red

Cyan (blue-green)
Purple

Green

Blue

Yellow

Orange

Brown

Light red 10
Dark gray n
Medium gray 12
Light green 13
Light blue 14
Pale gray 15

o ~No ok wN PR O

©

Command form: To change background, type POKE 53281 ,X
To change the border, type POKE 53280,X
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separate two different nu he proper instruction typed
onpyourscreen shoulé Io h Prop WP

POKE 53280,2

frnrs%w ress RETURN 50 your Commodore knows you're

ed Wrt our omma
Presto! A re bor e, Wrt %same srmple instruction you
can make t he ackground and border an color combipation

ou Wan codfe L#] bers to be P drritotedrfferent
ernor%/ ocatrons or the various available colors are given In

Wrth some co#or combrna ons, Ih eters B/ou tyge can he

hard_ to read not unintelligi e The problem ‘IS in your
mon or ﬁn ever one else’). The unreadable Ietters ar%
result J vyja ﬁxpensrve &olor m?nrtors Bre mae at
ﬁesrg one about the nonwaorking color comninations? Dont
Usrn% the POKE rnstructron ou can change the conferhs
of an emor){ location rnsrde PmmodoreG Most 0
trmelyou won no Ice a change, ath east not right away. But

ut a number somew J {nac |Qe exPects some-
r?'ou can ca se un esrrab ISastrous conse-
guences like making the computer jam and refuse to do

hin
r ou do that, you have two esca routes. Pressin
RUI\VSTOP ke h/?le ouh Ygdowgp eRESTOREie er
wipe out any changes you've P Int Iyour Com od ores
memory an take ou back othe ery Ti tscr gou
saw whe n(lyou ¥ ed on t he ac ine. Bu % oe

work, tlicking off the Power omputer orﬁcougeof
Seconds, then urnrn% bach on, will eree ut of

the com uter’s me |nc udrn (% % u can-
germanent a rcom uter hardware wit

sollt af commands, utmrst kes can cause temporary an
paintul program problems (see Box 4 3

Examining Errors

Befor an further, y usg ld be rntrodnced 0,50me-
>3v an oId rlen ({J
accrdent

Mf) uce ry ev hanv rouasleeh?h et
)r/noeures’)(y ou name 0I owed Kya ET%J N. [mme Py

ate
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? SYNTAX ERROR

emblazoned ont he screen

R/ time XO X n an instruction that the computer
doesnt recognize, it will t aun# you W|th pose same Infamous
Words "SYNTAX ERROR” tJ ormally ¢ edan error essae
Itsyour com uterswa of say IH un? | dont un ersa d

5 ou w? ¥usure t's what you mean osay
Ony ?nn to me the way | want you to, I'm not going to
oula be eas

l1 }/ to hlame this obscur Ve dblagg nsome
eectnca engmee or ro rammer who oun |f lcult t
commtimcae In E fg{|s an s? came h this Aerm

Actuag Sy tax is t ehstructur form o rammara this
message. warns you that the form of yotlr command is In

When urouse this error message $us t look back UP
screen a % to see what you di When ou y
%our na[n e reason you ngot the mes a e Was d;
ASJC ngouage In"your contputer exgects Pe first wor
an¥ ine f0"be Eithera numpey or one ofthe Tew ozen wor?
It Tecognizes as a command (like POKE). Your name, in a

BOX 4: TRICKS WITH POKES

Okay, so you don't believe me. You don’t think that POKEs
are too dangerous to type indiscriminately. If you need proof,
try this:

POKE 56322,1

Guess what! Nothing works. You've told the Commodore
to stop listening to the keyboard and turn its ear to the
joystick. Nothing you do with the keyboard will change
anything. However, if you turn the Commodore off and back
on, everything will revert back to normal.

Useless? No. It's actually a neat command to sneak into
a program. You can make your program run forever and
keep its inner workings secret. No one will be able to see
how you wrote it, because to do that, they would have to
stop the program from running. And the only way to stop
the program is to turn off the computer, which, of course,
destroys the program!
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Wéer hood is not one of the authorized BASIC command
Inc rre ntax is not t he on error you can make, hut it
?f) e most co Qst err rmes]sa%es are re

uestron mar equrva lent to a

ou un jnto one be ore you're groper rntroduced 0 rt

ust rehoem er to chec gn make sure ¥1pe In

Qrecrsey what You Inten Even th | t st difference

an result rnasrangre obscure and /Q a [y H Bre ens)-
[ POAK Instea

ble error message In ns OKE If
you readougterg y yping

Poking Around in Memory

There are a total of 65 g36drfferen addresses ou can o]oe
Into Inside the Co[nmo ore smemo[) ggeac one
ne, would noLonX ake a onan ut wou P neral
ruitless. Mon eg rhh most o erp will qrv Iscerni-
le results. However, there are two arg so me ory
here 0u can see effects rrﬂme%ra % resses
mo ore 64 stores aracers at Ao be ds
Ra%% Q e scren lock of memory ds a code
er 1dentif r esapeofeach charac Isplayed,
and the other %tores _coor of%)hat cnarac er. ,
The C ommo ore 4 can disp a% 00 characters olrocr(s

screen 40 columns across by 2510 s down, Hence wo é
of 1,000 addresses each are necessa(xoost%re es aI%e aH

color Information. For reasons un
resses rom 1024

engineers at Commodore chose mem rf)(
to 202 tosore%aracters om ?5296 to 56295 to
ocgtrons are also

es an
sn%%rc rtneesc% glr infor atron T$ese memor locations
StartrnéfJ hh efrPt rgﬁs int %e u&aper Ieft?n homeg
P tlon On the screen, eac aracAerE ition fro

r\;Ntrs assigned the next era dress, Eacp subsequent
rsason ere from ettfo w ht. Thus, the a drhessto
netecoroteu ecaJcterrs552r?
r| t osrtron 39 furth er woul h: the leftmost
g htrndpértenetro wou F ? n. A chart
ress assigned to each locat ron rs caI amemory

oIors re coded at e ch, address with the same num
ouued or ﬁgqggrng e hac groHnd ané borger hue? 8
an c ange tne color o a single character that has already
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been rinted by POKEing a new value, into its color address.
FOr | stance t%change t%e first arstens[;I of ﬁe Hrst grsplay
you get upon turningon your computer, you coul type:

POKE 55340,0

becayse the asterisk is the fifth charz%cter over in t he second
row (remember, start countrn% at the tagdress 992 963 10
try it out turn' your Commotare b4 off and on a?arnt get
tfie mnitial messa%e Then type in the command in Tesponse to

th readed
?t[s) eas ? r}/re any P osition on the screen from a row

?gl scgnlé srt]arr]tueo?renrtrnlzIrS zve(rg rﬁnnk opt]rlrrekfrlrlslrerocv?rnr])ﬁ tneer
are N as number 0 zﬁn th F others as b Hnurn ereg up_to
tart tzero for the co umns t00, whic rom
It erow number by 40, then add the olumn num r
?LnOOO add d the startrn address e first numbero t

r sses cover the memor ma nin
? ?orm)nlaw y B9 §

dt ritten gut as X + Y*4
W eeg( rne col umn number, Eor th rdin tﬁ

5 X-axis ¢

Y is the row number (or the y-axis coordinate), and Z 15 t
startrn address.

want to ghane the coIor of ever charac er t(;r(ft IS
area ?rsp y POKEing eac ress
individually. Or you cou y yprng

FOR 1 = 5529G TO 56295: POKE 1,0: NEXT

thl see each characterﬁhat is displayed. turn black in turn
ast e Co dp e F (0] @p cgde into eacﬁc aracter
col or mem ry location. It characters dont magically appear,

se
erhe Commodore uses a numher_called a screen code for

each_shape that can be displayed. The code foradramond 1S
9. Top tad?amond |en hé’ n¥|ddle o?the screen, try this:

POKE 1500,90
To fill the screen with diamonds, type:
FOR J = 1024 TO 2023: POKE J,90: NEXT

Note: some Corgmodore 64s are different, as Box 5 details.
Ifnermer of the |amoHd making commands wor ed,r Was
probably because you have a néw Commodore 64 and you
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BOX 5: HOW NEW IS YOUR COMMODORE 647

The examples to change the character colors at each
address and put characters at each address were given in
that specific order in the text because some Commodore
64s work differently from others. If you poked a character
into an older 64, odds (15 in 16) are it would immediately
appear on the screen in white. With newer machines, just
POKEing a character may give no visible results. Although
the character will be tucked happily away in its new home,
it won't show. The reason is that each time a new Commodore
clears the screen, it automatically sets the numbers stored
in the color memory locations to be the same as the
number stored in the background color address (6, at the
time of turn-on). Because your POKEd characters are
exactly the same color as the background, you can't see
them!

To make POKEd characters visible on the latest Com-
modore 64s, you have to POKE in both the character and
a color for it. The examples in the text had you POKE
in a new color at every address before you POKEd any
characters.

To see if you have an “old” or “new” Commodore 64,
turn it off and back on. Then type:

POKE 1523,83

If a small heart does not appear near the middle of your
screen, you've got a new one. If you do have a new Commo-
dore and you want to make the heart visible, you’'ll have to
type POKE 55815,10 to change its color.

didn’t type the g(revmus command (FﬁR | = 55296 TO 56295:
EOKE 10: NE p thalh made all' the .on-screen characters
lack. Y(?u can nfake the diamonds visible by typing that
command now. _ _

Now to reveal the secret. The magical, mysterious com-
and that caused a thousand POKEs1s callea’a FOR/NEXT
loop and 15 one of the most powerful and useful commands in
the BASIC language. Here's how it works,

The computer treats the letter J as a variable—a number
that can change. To start, J equals the number on the other

m
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srde of he equals sr n, F mt en. on, whenever the com ute‘
e It au om tically substitutes J's current num rrca

value. If Je(ﬂuas 1024, 1 estatement POKE J,90 1s exacty

the ame as the statemenéP 1024,90.

When the cométuter finds the NE T, rt %os ’ hack to

FOR and increases the value of J V\}/ Then i contrnues
forward agarn substituting the new value of J wherever

ap ri)_[]o priat
e comPuter keeps Iooprn? baﬁk until J is greater t han
the numbe ears the TO. Then“it {Hmrp
whatever command tollows the NEXT. In this case, there are
no m%re ommangs

ommodore versjon of BASIC, frcolonie ) lets yo Ry g(ut
Inoret an on commar] on a single’ [ine
00p you t IS actua g hree ﬁeparate com ans you
se any ot er character t0 brea r %rﬂman ne Into three
S R)ﬁ g pre]rereodao(r3 gor;lnlrrna , you'll say hello to the ? SYNTAX
Th evarr ﬁmgnlou ty ed, theJ Was named entrrel%arbatr%r

rlgr |t cou h

sutwo ave een esame J the version of BASIC
¥ e ommoore64avrraecan eam f

ter W et er combination of etters, or a letter o owe

ﬁta nurg0 u can even use lon er o sor Onr name,

chcltovlrjronw ﬁBILLaXdr%Cq@Ywere eStsameveatrreaglgf
o rtgraevra' AR

é’r”‘ JabiRie gabbrevr ons Tor comma
unc %ns ern t e%} Ca rtan j? you Use a BA#L&
man or just rrst on teso : of them
WW g taoerratonenaarrtnaﬂ e
%en jcts can R‘Oh) LHJ hhrrn ror%a S Cras rn oW %
% fjme OH IS enext , youTl :
amiliar ereserve s But be care

Try typin a other fill- he -screen command, byt use MOM,
inst e%rrﬁ Jgan rﬁtfr rent character Inste dﬂ Puh ramon.
For Instance, try

FDR MOM = 1024 TO 2023: POKE MOM,83: NEXT

You can eyen use the FOR/NEXT loop to clear all the
characters off the screen. Just type in:
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FOR B = 1024 TO 2023: POKE B,32: NEXT

T T L e D e
oace But ale stemg S0 O\C\?F]Nm ab % YOU Gan

also_clear the screen ressin
Horl\élaE adt he amZ time. Try it, an youII fmaIPy be rrg

ﬁeuallg t?te FO NEXT Ioop ou used wasaspecrgl case
ofth mmand, ecaoser colnte orsepggg ﬂ
eac |mehthe8rogram é)ed throug Ing arot
wor R tommand,.you ca mae pro ramse
Pordown |f 0U Use rhega |ve nu ersep an amou
of In an Incfement t rXou wish. For instance, #qrmt
somet msq In every other character position, you would

he oo ep

The creen co e for an asterisk is 42. Try this:

FOR Q = 1024 TO 2023 STEP 2: POKE Q,42: NEXT

coP mﬂgag '”?ens}sSTJEtEtat "B it ”&%p%th%ﬁe i
start mg adtiiress IVE, pOS#’[IOﬂS so that_the first column of

sterisks Is five positions from Frrs clear the scre
§b¥ ks Then t SHE C'-R/HO'V'ES 0 get d of the ol
Sterisks. Then type:

FOR Q = 1029 TO 2024 STEP 20: POKE Q,42:
NEXT

Because there are 40 character positions m a row, by put-
mg an asterrsk every 20 positions, }/Wou get two per row.
using different” numbers tor eaddresses steps, .and
seren G0 es, you can waste half an evening pu ttmg things
all over your monitor screen—and you havent even started
programming yet!
Remember, 1f you have a newer Commodore 64 and Zour
characters remarn Invisible, POKE a color into each Color
addrgss (55296 to 56295) using the first FOR/NEXT loop you

R(ou may notice that when the Dreaded Ready pops back on
the screen, 1t's in a color drfferent from the one You POKEd

Furthermore characters that Iater appear at he locaion

{ message Jr anything else youVve typed in since

POKEmg In | d| idual “character colors) come up not the



TAMING THE DREADED READY 67

colo [)ha ou POKEd but the charact% r color the Co modore
useq oefor oud your POK Ing. That’s because the C
modore ?}4 e Teﬁame memor addresses that you do or
stonngt e color of characters. Every time ne com Uterfli
a cha acter on he screen, It POK S ag or Into 0lo
mem rK POKE colors |nto Individual addresses

’tat e ommodores ofwhat colﬂn should

f emw n it conti e Commo-
qﬁ)rew POKE 1n either th orgoup VIO %ose using

the CT Lor COM ODORE ort e colo ﬁ]a sauto
manca yse hen ecomputer |s turned on, i
t(e too, that what you POKE Into memog IS not

chor

to th screreg g gon};gu Ez?nK croll he elﬁm%nove
|t u?] J S reen ép ?FX erue rea |n from a_scroll
P |s[anenetarUSIH8 e coI reoyf the cngna tersa%ggr?‘?
gc% Because scr nnq éus ma es the comRuterﬁa e W ats
screen me}mor cation an Oﬁ It oa ocatlon
ddresses awa oym uter. accepts(?n at yo I% nto
hsesrgreesré rfne ory andm ves it around as |f|t put e

Computing with Your Computer

——

One of the reasons ou ough a computer was probably to do
ﬁme comp umg saou me that your %mmodoreG
ows off some of its ma emat Ica p[]owesand? WS YOU how
zﬁy| IS 10 get gn answer to event emostdn Icult problem.

0U haveto do i t e|n ronlem you want an an We
d L R

oandn ? I\ ne onl
Prt IS § antg et|c IS done anon Iy;k om I Ilo
usmfg fora t|on for su trac lon, ormu B
%atll Qr division, and to indicate that the num er
owmg It 1S an exponent E ch one 0 these operators has
Its own e arate ke%/ to ma mgs easier for
You dont need a euasmgrn eca se whe you eyﬁe the
problem and finish wit e Commodor nows

&%TU%N ne aannslwsetr nt, t \ﬁeggoamen?odorey %eas calcnlateg the

ansiyer an0 s prou {0 announce it’s rea lgure out
ometﬁmg wrong') Yoa dont see the %nswer’? Thahs he-
cause comptiters aré very lazy. They won't do anything theye



68 THE COMMODORE 64 SURVIVAL MANUAL

(a to do. You asked the machine t oﬁ%Jre out gro?lem
Bu ou orgot to command the maching t )( li
tean%wer Th (iomp ter knows the answer, but 1t wont tel
you what 1t Is unless you ask.

The command to get the computer %o commumcatg with
ou throulg the monitor 1s PRINT, If you command your
ommodare to PRINT 2 +2 and tap RETURN, you'll get Your
anf T Or you can be more com lex, usi 2oarenth ses for
calol ations like PRANT 2345/12)*(53- 9§

%mputer reads r] parent ses an work%ﬂrst on the

arto roblem encose In the most arent ses. With-

F gm ancg ofp rentheses, t %o ? oesnﬂi sim-
ry a problem rom Ieft to right Iows rules of
ece %ce Cert%n o2oera lons are one beforeohers In the
rder shown in Tabl

TABLE 2: COMMODORE 64 RULES OF PRECEDENCE

The Commodore affixes values to NEGATIVE NUMBERS.
The Commodore multiplies out all EXPONENTS.

The Commodore MULTIPLIES and DIVIDES.

The Commodore ADDS and SUBTRACTS.

H WD

The Commodore 64 performs all operations in each of the
four above classes from left to right before going on to the
next class and works outward from the innermost pair of
parentheses (when you use them).

The Comgwodore IS artmuJar%radeEP a Iatmg and

doesnt mind doing it over an |

FDR I = 1 TO 100: PRINT 1+X: NEXT

You can substjtute a fo umber in a command
and He Commodore 64 W|ﬂncaﬂ:u?ate

the number? frg time
f) di For |Rstanc% you can P ascreen illed with
oth colors and shapes by typing in th|s command:

FOR K = 1 TO 1000: POKE(K+1024),87:
POKE(K+55296),7: NEXT

Each time the FOR/NEXT loop steps, it POKES both a charac-
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587 amrc!]g nd acolorq %ell mtg ascreen memor
g ess. As t ﬁcouns ds one to tiae last
address and, |n 50 omg IS eac screen mefnfor%e dress.

Using exactl esam ommand, you can Screen
W|th an 83/ b? of any colr Tr%/ e com maémns
Once Jou Teel secure. W} ving your Co Commo ore one- “line
or your

commarids, you're read ext step toward masterin
the machmey program%mg P ’



STEP BY STEP:
PROGRAMMING THE
COMMODORE

the n|n|t|ated computer programming is.a lot like voo-
0 or b ack mag IC, fullpo str n % rit ua|sgand unlntehl |be
etaHta 1ons. Thesran efor ua compu (f rammers

e *r COTEUter Sﬁ en?s& ooek ewors nrﬂren teras1 and
sm ols thrown together :

Actua once you.wi eaneS eernan ss |c?sn18aeméf mira
comp utery rogra%[n %25 noty 100 tough L% rAerstan&

rogram | Instructions le) pro ems or
ecompt%t% t0 S0 %—arran eda masteE teP { r. The
computer o owseac command and works the problem, hen

advances to the ne>it one. The various com uer omman S
are no more |ff|c o unders and than arn e3|m1p
ones t ou earea used. [n fac usl g Aust W
?om uter | struc onsy ed efore u an write our
|rst to learn |s rosper wa
strin |n e | d| ua |ns tructions o e 0 that the
com UtET goes t rou them In the n

You can actually ake use of BAS programs with abso-

70
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Lutel y N0 énowledge 0fB ?IC at all, Afer ou search thro agh
00kS an Nnes Jo 0

Progrlanltn atygu thmklgoks)fhgrO ne j“Hn%eegnd

¥ r Commodore, ¢ aracterL [)acte eX ctfy
St I ?ﬁ on pa er me 5

e Just r e t ere
are su tH rences efween drfferen "dralmct theB-

%%e Your Commgq ore 64 will only run programs

tata en written specifically for |
turhee%ret&%ﬁoer Sm asn otkJ BdZ%lsCandﬁl ‘un?cfck ehgn[%ersl elrr}]/ge? tsrujcch

refabricated programs ﬁ” elp you custontize ﬂ m for
our own rsoose You'll have to kgow some of t dh
ens o ASIC usé {0 make canne Erograms wor wrt
our 6 sm isk drrve or DatasSette requires you to

ype m sim e AS Instruction

W A SO S b, T
o %Se In?act ?vengr you reaé) %? omputer novice,
eriou need 1S a little experience with BASIC to begin to

gou}r own roPrams
Introdyce you to some elementary con-
cepts o B AC pro rammrng It you tr the e am es on
our {nmo ore 6 ﬁyou read 1 rou rr
ecomg miliar with the”basic BASthmma}nds and eamn
the rudiments for anrzmq and Rutmg o%e er a program.
ut this gngc apter wont teac VO here 1S to n
abou IC |s s0 versatife that covenn% |ts
mtrrcacres akesw oe books and more. Bu}tthrsc ap terwrl
show you t a P programmm IS Ito ng 0 Tear. At Its
worst |t?re trvegeas t can ac ua%g
The rules orR ming t]e Commodore 64 in BASIC
Ere srmPe For assume that each command step must
ewrrt en on a se arate Ine. Later, ai Iyou become g more
prot |cre program er can put mult e commands on a
B Ing b seriaram te ith coIons But whe ou're
eg mn(r)nngman tse%?rv%r tg ollow program logic 1t you put
ac commang \rne must ebe in wrh a line number that
he eom tne order nwhrc to work h robIems
ess X(ou ewrse eCom odore will eecutet
co ma me ore%omg onhttn ZhYou in |cat
It

of each me of the progrant b eRETURN

Te ASCIan bg/ your Co modoreG nas t
modes,. The mo ou Ve Dheen usmg now 1S t e
Immediate or Direct Mode, which react oyourcommands as
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soog as ytou press RETURN at ne end of a line. The Progra
ar more r%oiarerful Ita OWS a/ou to %/fo almost an
num ero pro ram [ines (unii Zour n d] ose BYTE
E our Commodore m ntron 0U When yod turn | ton
and store them In memor to be exécuted oneater anothe
r]en you codngra om uter to RUN the pro raw The
outwar erence etween the comman S in the {
?es IS t hat rogram Mode commands must be recededg

Ine n&rgt er and Immediate Mode commands must not
precede y a number.

Creating and Destroying
Your First Program

Takjng the first step from Direct Moge to Program Mode isnt
hard. % type the tol? wing lines (and dont forget to press
RETURN at}tgr each one% J F gD
1Y = 2 3

2 PRINT Y

Rddﬂe ﬁl{tvt? ‘rttton t&angmrgrsasrrnngtEt”ETy NG TRtany
ous 8 d

r
g d Idenavetﬁed PRINTZ*S and gotten
the Same results. Yes, but ere IS TJ drf rence
computer has memorized what Y stangs r t rem m
bers at value untrlt e next ine. In act it wr remem er
ouasrgne tot t'Y until ﬂorde or]anew
and er nt valug for it! Whe everz ater]
your program it will use the value yodve assrgned Try this;

3 PRINT Y

Now if yo &r RUN our progra[n Zou l 8 your answer

twrce Y0 t ave t Ines 1 an 2aarn Your
modorew reme ber gor an%/ lJo %geram rnes? unti

t enew Ines wrt those numboers or until you
It t era rsmemorg

In mat ematrg and com uter pro rammrndl) letter t hae

bitaike 15 da cf vy Af rr\'f?] ugh ¥ e%fuat o5 6y

i the firt fine o %ea?)%’Sg'rtasnY "Hie Shioateor vl 1 &
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constant, a numbe[) the valug ofwhrch does not change—which
just me hsanun%er Irhe 1 15 0r5

Variables and how they work are extre %Igl important to
{:om erétsegnp\rv%aérammrng An example will show you part of

Try typing

1 X = 2
2V =3
3Z = ((X * Y)Y/ (V + X)) - (X /Y)
4 PRINT Z
Be sure you have checked hat aII our arentheses are al
roeryarrer\f }h L# grorm% w (!
ress t ETURN ke} Igouwokt P mIon and,
ou's ouI com gr%answe uter.If
our nswers matc % esmarer eec your
k rita]qe your Co odor In for repairs!
You e ad eva}r X.an Yonce but the
puter use ea umber Tour times rné e formua
0esn’t make

db h Xand Y are on%onedr git Ion%1 that
much i erence Butt osee oW assigning a v
can save you some time, try typingth

alue to a variable

1 X = 3434
2 Y = 5432

and RUN l]he\}a %ram Voilal A Frfferent answer! B onI
chang rnq s.of the variab es tb -
swer without worrg bout ret i)e ro |ts
verwaee P tecom er ubstitutes t fva ue
you Se In your new lrEe L Dl(to ort ene\?/Yon Ine 2
%rea S saving keystrokes ma or

reven In
blrst r fingertips, r S not the on eh esq
use ?or varr Iues Cﬂan%ﬁ)n e values o? \)e/rrrables auto-
matical y under 9 m control Is one of the most
i)é)rrrverfu abilities of your Commodore 64 and its BASIC
\Pou %hould have notr%ed bg/ now that whenever you re j ‘
Ine

rogram ljne, usin line number as an old
fhg %mmodore o4 agtoma rcn]? relolaces the entire old
with the new ﬁne maer changes nproqrams easy. It does

b Bl el e o et
Prlhes oesnt matter, ertHer Before th rxggore 640 r?nsa



74 THE COMMODORE 64 SURVIVAL MANUAL

rogram, it sqrts through all the lines and arranges them in
Broﬁer nume IC Ior ergs artrn wrtﬁ ﬁ qowest%

¥ P anout It, you ca seea oéentra}l 0 Iem Old
p m ’]nes can get acc |dene}yméxe wit ﬁro ra
Ines. It there wer Nno way of Wee mfg unwa te
nes pretYsoont ered d %as of commands not even
the computer could s It out I tehavri %rent on too long,
g entire memor he computer coud swamped. wi

programs % to er se an unneede pro ram line IS
Jthrst oenter enu ber 0 eunwane In and ress
ETURN. The b ank Irne r% ceséheo one.. The Co pn
pore 64, not wan g % ot ﬁ nonen |taes just lets
menu ers oowg d W anks sfip smrn

But deleting a hundred-ling rograma Ine at a ﬁrmewould
be moret an abrt edrous Obviously, there SROH be some
Way(p the comp ter | hat(mre done with the w oIe of
an ol 8rogram anathat 1t should be entirely thrown ou to
ma e room for a new program. That command 1s NEW. Type

HEW

§p ss the RETURN uttn Nohr ene p{n
oo that waB/ and o
arn oure ack h(p dﬂ rea res

| gane butr | n arn o earned hat
rr)ggsar%ud ways type NE ore you start enterrng any

Learning Loops

AIthousqh we used Irge numbers that increased one hy one tp

the ste step way programs run, most experi
en eg [r) % Ber i eengro ram. qrnes In |ricre

ents gt %ramartrn Oor 100. By skipping ten numbers
e T
to rn? deas In | herr pro ram p e s | tte)trmeg
rite a |ve y u some
enurn an e Unex ec on screen re this.
emem ype n everything exactly as It appears be ow.

10 FOR A = 1 TO 20
20 PRINT A
30 NEXT
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When you RUN the pro rank %ou shomd aget.a column of
numbners; 1-20. You've u& taken our o fm|I||ar one-line
FOR/NEXT comman O%n ertfn it on three

_ Ines, u?mg
separate lines instea colonsag; t0 Separate the.loarts of th

pr grram. By doin s,you’\/eg ed some versati |tg/

After of RUN t ¢ progrem the Way its typ oLabov.e,
F?]EﬁDY ||I pOPn ﬁc Into View. ?etiye Ine 20 as shown In
tshgwhne below, making certain all of your punctuation Is as

20 PRINT A;

Ending the line with a semicoLo? told the c,omther not to
advance a line or skip a_sRace efore PRINTIng the next A.
You can also end lines with a comma. Try:

20 PRINT A,

The c? ma makes the comBnﬁJ(ter TAB befween characters,
much (Q_e atwewntersTA ey,. It puts lhe next character
at_ specific ?c en positions: the “first, tenth, twentieth, and

thirtieth co ugyws. . .
Now let’s a sometanP t our.Rro\gram to emphasize wh
Pro rammers numge thelr lines in even tens. Without u3|r\
he NEW command (because we're not yet done with the o
program), type in:

15 PRINT "THIS IS LINE NUMBER
20 PRINT A

Note that the semicolon must be outside the last quote mark.
Now RUN the program. . _

The computer_Inserted line 15 into the middle of the loop
and used line 15 re?eatedly before each number in the loop
Was tyPe_d. But what about’those quotation marks? _

ny( hing within quotes following the word PRINT will be
sent to the screen exactly as t[yped. It's called a string,
and Itt' hetl_s some very important properties you'll soon be
Investigating,

The_g(iuotgtlon marks tell your Commodore 64 that the
materia tgped between them is meant to stay together as a
string, and that the individual nymbers, letters, and symbols
In the string should not be treated as a lot of ifferent mdivid-
ual variablgs. A PRINT command followed by characters in
quotes causes your computer to type out everything between
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the quotes. In facé %he Commodore 64 V&I” tgpe an?/thl g that
ou have entered hetween uoe ma ven sim ecow
ands for cursor movement rc C aracierc or. The

tW? eXCﬁptlons are D a(n

till makes the comp uter th|n you re |n|shed WI typmg

th e 0 ram Ine.

the K tters ge heeseenn e lgme?e b}/aclhr ?“’P!@m ng n%r@s h”
combination of Keys |ste there.

17 PRINT "<CTRL and O pressed
simultaneously)"”

22 PRINT "<CTRL and 8 pressed
simultaneously)"

You may be suw gsed 0 d|scover hat he com élter d|s\nvlag/n

graJo IC symbo or the cor man

RUN Be program, you’ seet |tca es echar
olors between the t |me| PRINTs the ors

num ers Just as I ouh e m the commandsw
Progr mwas unm V}é modorepnntﬁ hestnn
duplicates t eke frokes you maelnenter n% e %a
Y]entot eextent ISSul &commands to Itse ut atl

? ommodore 6 4actuaq nters a new mod oReranoh/
(f %uoe mo?e betwee euntanon marks. T (r]

mo ea |I|t|eso ourCommo ore allow you to format screens
for you L S. T %t means you can ma egour monHor
%cn[teyen”gﬁ ny way that you want. See Box 6 for another

Another of the powerfyl. features of the Commodore 64
BASIC language gw lfnl}cty 0 change automat?caﬁy the

BOX 6: TIRED OF TYPING?

As you do more programming, you’'ll quickly tire of typing
out the same words over and over again. The engineers
at Commodore figured that PRINT would probably be one
of those words, so they've provided an abbreviation that
works exactly like typing out the whole word. It's simply
a question mark (?). Not only will the computer understand
what you mean by but whenever you LIST the program,
it will spell out the whole word PRINT for you. Try it
Type in “? 2+ 2”.
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I es of variables within a program as it is running. Type
,ﬂen enter this prograrﬁ y g. Typ

10 J =1

20 FOR 1 = 1 TO 50
30 PRINT J

40 J = J + 1

50 NEXT

Line 40 mjght not make sense to you, b { ou RUN the
ro ram t e resuls wont seem nusua IT you wroe an
equation like c! Pnamath ex?mma 10N gourn%v earna
%e In a reme ﬁ arit metlccass In BASIC, ho ?ver It’s
erec %ce[?a e. What 1t meews 1§ t %t ? value of J
o% e change tooneqreatertamso Va %

|s eature "of BASIC 1s quite versatile. Try this simple
variation of the last program:

10 A = 100

20 FOR B = 1 TO 50
30 PRINT B"™,"A,
40 A = A - 2

50 NEXT

Now the computer pHnts ﬁaws ofnumb%rs When one of the
pair increases by 1, the other decreases

The Amazing Jumping Program

ow éhat you have a 00(% ras of FORJ\IEXT Ioo%s
ér another wa Hg around I BA 3'
ommo oyre 64 can malﬁ é)odp gnot er comma
OTOr |srsaomet|rr(1)1ersescsaS 5 P elctauns]e mste?] ofrgttrm
w}m ?ggrdnor% cq<toas b cpﬁée Ine E)Ct aG 0ell

2 0 to” a Iven line numbper wihout a
uesﬂon Trﬂereforge a line number must always }oﬁow Hy

Type NEW, then type in and RUN this short program:

10 PRINT ™"HELP! I AM IN AN ENDLESS LOOPI™
20 GOTO 10

Your. computer will continuously PRINT the string in lipe
AT e TURHEN Tl Lo s B
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gr gresses to line 20, which makes it xecute I|ne 10 galn
fter which 1t pro resseg 0I|ne 20 an g ﬁl
tLa pro ra] has bee P zvresm the RUN/
STQP ave ourc 0|ce0 SQfr startmg
9a|n E Lenn{q‘J Mpm gt an Ressm
essin N ke{u 06S %bsglu K othm? ars he
trogra al| over agal fromt eqin mcg rin
CONTinue) cd ses} ﬁrogra ntinue Nn|n
coneleg {/e#efm oTtg%tdtnfe onCe brg V\r/een i comman S
dont havey v%e through g”p gpremmmary steps Of g
pr%%ram over an over agam _

see what’s, really Rappening in an endless loo e
NEW and try this 5|m¥)le p%gramg P17
10 A = 1
20 PRINT "THE LOOP HAS EXECUTED "™; A;

" TIMES"
30 A= A + 1
40 GOTD 20

Note how the program inserts the numerical value of the
vanabeieARetwe%n ?l}e strln%s anln 20 eacB ime ti]e Ioo
execut e value of A Increases each time cause ing §
IS |n3|0§e the. Ioopmenuou reverse ae commands on. lines

and 40, the m(ire conl)mfi is putside the loop. Try
retyping those lines as sown below and see what happens.
30 GOTO 20

40 A = A + 1
ThevaleofA lI never chan eca prog mnever
|c?ws rn?e4a(1)ted etltzgk(gm(g um IS%\ %&'u% &%%nlf%]n
V\i a% ? olfowe 11 ﬁW {p and sends rogram
?TO ora new fme num ekouto P eﬁ bg/steg g nce
tarts executin

£ program s {0 the new i
UBSUI%S 86% ort Wepmaln program Ca egasubprogram 0%

supr

t makes GOSUB diffe that the s br uting i
I%VYI i myst end WI% E&IE%I%\I omm the wor(s

on a ?rogranl) ne, n% econ used with

RET RN ke mhe e oag The RETURN comman |n
stan es e %ckéot meater the GOSUB
commn t wen b OSUB command, the pro-
gram woul be caught In an en Iess 00p.
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Try this:

10 PRINT "THIS IS THE MAIN PROGRAM"
20 GOSUB 50

30 GOTO 10

40 PRINT "THIS LINE WILL NEVER PRINT™
50 PRINT "THIS IS THE SUBROUTINE"

60 RETURN

Line 40 never does Rrrn t hecause it’ ou srde he GOT
loop and the program never gg th %O
c0 mand orces the program “down t ne 50 n t

N command in line 60 sends the program back to ne

Subrouhnes are programs t]hat appear within Iar er pro-
rams. .1hey are extr mer arrd¥ ecause you ca reuse
em without avrnIg oregrpe ines. The ro ram in Box
8 uses several subrout gey make he pr gram more
compact and easy to understan

The Color Checker

You'e pow readé/ for Your first full-length program that does

somehrng eh
You kndw how to the TJo kground and bo[)dercolors
but ust POKErn% aro&r n el ht combination, IS
|me consumrng a]dte 10US. Thr [%stha re time- consumrr]g
tedioys aré the easiest to computerize, Here is a sim

grr]%gEaOmR}hat usel%(nothrng but familiar old POKEs, PRINTS
One part %rogram gou havent seen hefore | he
emo% loc trnn 64 ir IS OKEd Info. Address 646

the color cade for the colors heing rpenl on th escree

the Com o ore drspla¥sac araQt ép s the va ue rom
6 6 Into the appropriate address in the screen color memory

sq n the stranl\r?e mdrcatrtgn eween angle rackets
g<> (Jn Irst T _comm | It meang |s a you

houl down the SHIFT key and press CLR
see for }/our erforts 15°a F W eH your com-

uter gl%lfNTs this | e It utomatrc clears the’screen ﬁo

rogram. can work wi k screen, You m
wantJ ogrnclu e this commanr?% e beginning of evgry

pror%ram go% QFEGDWN> commands simply indicate that
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X?u should pr ss ne CRSR-DOWN ARR% eey the number
thme? note after the first a racket. A reversed

dapoe ron your screen eao trme %ou do, since he
o]mputer will be In quote mode fo owrng e quote marks

DWN> commands “merely mean XOU

should od ﬂown ?HIFT and press the CRSR-DOW
? That wr(! g ou a reversed dot on the screen
Athou 0

% VY] ROOR commandi may seem to
cancel one ano er out, the combination actually produces a
nroe on Screen arra Igement

Ioro ram WI ne line in each of the srxtee[r
e( ommo ore colors, then cycle th rou everg avall-

%ﬁf Sl s e
avo tue r‘hdﬁors sta we screen lanp rT]memor L}’[)/ ue
ls %utt g g%lnumerrca values for future P KErnger
also be displayed!

10 PRINT "<SHI FT CLR/HOME>"

20 PRINT " *** THE COMMODORE COLOR CHECKER
*** <CRSR DWN>"

30 FOR I = 0 TO 15

40 POKE 646G,

SO PRINT "THIS IS COLOR NUMBER M; 1

60 NEXT 1

70 FOR J = 0 TO 15

80 POKE 53281,

90 POKE 646,J+1

100 PRINT "<2 CRSR-DMNS> THIS IS BACKGROUND
COLOR NUMBER

110 PRINTJ; "<3 SHIFT CRSR-DWNS>"

120 FOR L= 0 TO 15

130 POKE 53280 L

140 PRINT "<5 CRSR-DWNS> THE BORDER IS COLOR
NUMBER ™;

150 PRINTL; "<6 SHIFT CRSR-DWNS>"

160 FOR M= 1 TO 500

170 NEXT M

180 NEXT L

190 NEXT J

200 END

Making a LIST

After a while, you can pile up an awful lot of commands in an
orrger thaﬁ]s ve)rlg hard Po fofl%w It may seem drffrcult {0 keeé)
track of II. But fortunately you can look at the pr



STEP BY STEP: PROGRAMMING THE COMMODORE 81

ram Y0 Ye entered. All it éak s is one command: LIST, Thrs
omma ts you Reer rnﬁ ecomputersmemor nd see
now it _has r%arra ged e program. T pe nd press
RETURN. The whole progr? will fol forth from d[h
comPuters memory, with all"ofthe program lines arranged In

he_program Irs ng is longer than the screen, lines erI
croi ﬁp eg fop of l]ne screen as newoJ‘Lv re adderq

b L i B
rogra sLISe oucans p the LIST at any tim

re sng e RU %
% kat asingle pro1gra IrnT simply t ype LIST foII wed

e_line number. LJST 40 wou o%rvP/ %rna Its
Toseea oupo % Iowe estartrng

|—3<.QD_ o

er ahy n an n rn numb er or rn? ance,
ST5 oud Ist aII INes ro ?}0 rnc us ve
To LIST a%r ne numibera é |nes ereaft r
tyIpeT|B anseea rnergum"eer o]doréve hey rnegl g?cl
efore It, type LIST pa(n% nnen then he Irne number ?Iue

&Y

I_

1S

_|

Saving Your Fingertips

There’s another rmRor*ant way to use the LI T comm
Commodores versio BASChasa owerfu eafure ca F
a "screen editor” that often Costs ex or simply isnt aval
able even on more expensive coputers.

Commo ore’s screg edrhor allows lyou to chﬁn\% fnes of
BAI grograms wit o% avrn e){'oe eac ole Ire
% lin Ccanbec escreen usrn
CRSR an INSTD%L esW resste E ﬁ
ey wit égcurﬁor 0ca edda zw pr gram Ir that
Ine 1S ad the Commodor smemor rog[am
just LIST 1t, move the cursor around dnd_change thelines
gﬁarrr]%ceessary on the screen, and press RETUR arter each
One warning: if you. change a line number our
ommo ore gcr eny Hor re%ember thatnne oIH lrne %n
eorrgrlr num L remarn In memor untdl ou erase
rn t or replace 1t with a new one! Type NE en type
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100 PRINT "THIS IS THE OLD LINE"

Now use the screen editor to change it to:

110 PRINT "THIS IS THE NEW LINE"

LIST the program. You should discover hoth lines on your
screen.

Getting Data In

Afer ou've used the color_checker, yo {l ha¥‘e found Qur
avorrecoorcombrna tion. But runnrng rou? ever rce
every rme ou turn our computer On wastes exact r{
trme you t qhmputer could save yo a o
need |s an a rna rve ou_can use, sim rtl
without resortrngtoaserf(eso POKES ﬁnd my rrous mea -
Ingless num ers o now the t rrc ou can make your
computer as what 8 gou want to f creen
Tne eP/ Retrno Into_ your omPu erw |ea ro-
ram IS funni he INPUT satemen When a B
rorIrram encoun ers, one, ato s and waits for someth rng
Lyipe Into ¢ ekeX oard and the RETURN eg t0 be
struck. An INPUT tatement cap even as the opérator a
qguF r(ln or sugges esort of information t at the program

n
Frrst] get y a program hat6 changes the screen colors.

Type this into your Commodore
10 INPUT"COLOR NUMBER FOR CHARACTERS"™; A
20 INPUT"COLOR NUMBER FOR BACKGROUND™"; B
30 INPUT"COLOR NUMBER FOR BORDER™; C

40 POKE 646,A
50 POKE 53281,B
60 POKE 53280,C

RUN the program. It will ask for he frrst oLor number.
u ype In o r answer and aRETH gro[g
wi ress 0 the next question. When youre don
carr o your command

You can R/dpe In an%number ou want in re?ponse 0 the
question, and the co r%ter will rg R th your
request. Bué oftefnanu er that’s "out %e a% s can make

rogram die. If you want to obstlrna and ave
the computer only accept num ers less t han to comply



STEP BY STEP: PROGRAMMING THE COMMODORE 83

with Jhe Commadore schﬁme for namrnq colors, Vou cana d
stcaotgmelnotnal test” to each reply. It's called an . THE

Conditioning Your Computer

An IF .. THEN st te ent works b}/ tesrn? Rr the tryth of
thee ua |on |mme nyo owin h the eq uatron |s
frue rue eH
prrog e e utes e command mme |at ey oIowr
R

When that comman causes t ro ram

to a subroutme, or thers part of t gram
rogrann IS said to branc 1 e equa lon a er't
?rlrse Ot ﬁcomputer ignores the THEN an goes ontothe next

Add he f?l%wrn lines to the previous program (without
typing N 8 0 p program (

15 IFA > 15 THEN GOTO 10
25 IFB > 15 THEN GOTO 20
35 IFC > 15 THEN GOTO 30

The > |gnme§ns "Is greater than” to BASIC, so it tests
ne v rrah[ and hg you enter t hem In re]sg%nse 0
| e INPU tements % eac one o t er|

af%?h%”ﬂh {Lha byt e Bl ? rrmorac'r.
osrnaT t(u the %re%tronaam ntil you come upwr

reasona 57 or other ompanson sym oIs
useime ’ (?e re HEN statements are ON
688 GgSUB 1F-i ther than Including a single

BOX 7: SYMBOLS USED IN BASIC TO COMPARE
QUANTITIES AND STRINGS

equals

is less than

is less than or equal to

is greater than

is greater than or equal to
does not equal

AN 11 VAN N
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line number to GOTO or GO?UB ON...GOTO Sand GOSUBZ
?ﬁtoevr\gents include several ine numbers. The formats are a

2000 ON N GOTO 128,700,950
2500 ON J GOSUB 1000,2000,3000

|f the value of the 01\14 Ipse%rhof the sEatemen eq als 1 tp

8? ram umgs to the ne numper in the list. if
i eqsasn Soe program jumps to esecond Ime num

NPUT statements gals? ermit letters gor cow

ete strings
to be typed In ms ea umbers. However %e pro%rgm
ex ects a number an ?

y\ﬁ letter, it Wi lg}we y0 E
REDO FROM START érrar, h|c means Sas X can’proba-
yflgure ut) th tBASCwi glvey nother hance

OV\W% Irr]na eesrI : ero%r%rnn |Or at;”ame variable t alt fol-

the INPUT B emen e IS merey a] etter
or ¢ arani er com mat| I|ke A XY, or BERT rh
gram YV e>%pf m N —a numb ut when the
v%mbe | ﬁ owe Y ollar 5| gke or
er treafs t he NPUT as str
te oroheroar cters without an % vau

e strm s e in res onse man s
tbee ose n3|de I tatl ommo
o our response WI eastrm ecause of
bIe ame, Sﬂ It dpesnt req |re quotes.
A vana e WI tral n% ar sl lr)w IS ca ed a strmg

vanab ecause t e comp ter rem ers Its value as

Strin of charac%ers Ifyou to make g strin
r|caI varl I

num ¢ OL ome Ithin
I

these |mmed|ate commands

A$ = 56345
B$ = BATTLESHIP
C = "HAPPY TOADSTOOLS"

vawgto?sh\e\”yt]rﬂgyvgrt{a rIeStar % SN ﬁ]omg et ke(fr ani
)r/]m cert m circu stancesw Ttman uIa the strin

I Svars|ta asea%anvana% ean%a ag strm o ber
q?o é oW Stri gs can he mampu[in 3 c1art byao[]o1 n

next ines 1 your program:

uaI t0, a
marks
ends you a
that error message, try
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70 PRINT "DO YOU WANT TO TRY ANOTHER
COMBINATION™

80 INPUT D$

90 IF D$ = "YES™ THEN GOTO 10

If you yg) e the word Y ?m response to the %ueriy from the
INPUT aterPent ygu run B 9 Doog am again,
AnI\)//Io%therrore %rwelrs Q ant t %e bot%eredb ing all
three le Pter% Wp %

ewr YES ever mea ositive Tesponse
I called for, S0 t neys orten t hefg/tlI p P

90 IF D$ = "Y" THEN GOTO 10

Try it. Note that if yo hole ward YES inreply
fot hg comPutersquergu ﬂngyou sa?dNO ecaus
strin ﬁe

) ﬁtereeX%Crel Woe ngs aroun roplem.. Line 80 could be
rewritten to ﬁ wyoperator knom})wﬁat kmdJ of answer the

program expecs

70 PRINT "DO YOU WANT TO TRY ANOTHER
COMBINATION C®"Y" OR *“NT")"

Beter st|II you can make the last IF ... THEN line ?nly
|00k 8 be leftmost cparfiﬁer In the response string. Replace
Ine 90 by typing In the Tollowing:

90 IF LEFT$(D$ ,1) = "Y" THEN GOTO 10

he LEFT$ command is a string manipulat |onf nction, It
s the ro%rammlt shouEI‘d E ap string

seeI arate of %e co aﬁa tell st t?]
Lﬁer to start% taEméJ leje efltmosh aracter.. Th e% g

Ing 0

cates at It isa string function. The first v?nable In
arené s is the stri var|a to be mani VM

econ enum ero haracterss rt

%0 he Pu led” ut o e string. A

|r f |efter 0 e Iet exami e

omma de PensK?E
W g o ey L

beftcceé er si k::asﬁ]vgh at[n r}gqleommar’{ds work snpnarl

emo

RIGHT ost n characters of S
AS, MID$ % ) will puI racters (%mt e m|dtHe
strm ’@ startin m ters rom the
EW toc art F program from yourCommodores
ry, and try these [ines:
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10 A$ = "HI THERE, EVERYONE"
20 PRINT LEFTS(AS,2)
30 B$ = "EARTHLANDER"

40 PRINT MID$(BS$,7,3)
50 C$ = "GOOD-BYE"
60 PRINT RIGHT $(C$,3)

The command LEN counf the number of characters con-
harned In astrrnr{r The results c? iometrmes esurprrsrng
tO%weve/r rg:ompu ers consider a blank space to be a characte

10 INPUT ™“WHAT IS YOUR NAME"; A$

20 B = LEN(AS)

30 PRINT "YOUR NAME IS "; B; " LETTERS
LONG .

Actually, the Cognrihodore 64 stores. and manrpulaes all
character and symbols as numpers in its memorY tassr ns
each chaeﬁ eranumerhcal cgde known as ASCII.
comman ets you se% e code for any character, t ou?h r
yor gt ore than one character_at a time, you' get
on manedsv lue of the first character. Try these medr te

PRINT ASC("F")
PRINT ASCCFRANK™)
PRINT ASC("7")

The rocess Works the other wa oo With he CkHR$
Rmma ou ca p rna er an 9
aracter’ ss coe ecomma 5.V Ir on
orva ues to ut hot th num ers in betwee

ave prrnta ec aracters assrgne to ry these:

PRINT CHR $(42)
PRINT CHR$(70)
PRINT CHR$(122)

The program in Box 8 will give you ice with strings
and su rogtrnes—a ong wrth ﬁ Pd%ry J

Screen Formatting—Making a Menu

The simple am we put rntog r]com uter’s memog
0 let ucarvr%;1 the screen col PemnorP
m. S meong 0.has never. aeen ne co ?r codes fo

éorhmodore 4 will "have no idea what color equals what
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BOX 8: TIME FOR PRACTICE STRINGING

Here’s a program that will help you practice manipulating
the characters in strings and introduce you to the “real-time”
clock built into your Commodore 64. When you RUN this
program, it will POKE a digital clock in the bottom left-hand
corner of your monitor screen.

The Commodore 64’s real-time clock is displayed as a
string. You can see it by typing PRINT TI$. To set the clock,
you type in TI$ = “HHMMSS”. HH stands for the hours
expressed in 24-hour military clock fashion, MM stands for
the number of minutes, and SS stands for the number of
seconds. Because the clock is stored as a string, you must
enter its value in quotation marks to avoid a TYPE MIS-
MATCH error.

The line numbers of this program start high so that you
can add it to the end of another program. When the first
program is done, your computer will turn into a clock until you
find something else to do.

5000 FOR 1=56285 to 56295: POKE 1,1:
NEXT 1

5010 POKE 2023,13

5020 A$=LEFT$(T1$,2):A=VAL(AS)

5030 IF A=> 12 THEN POKE 2022,16

5040 IF A<12 THEN POKE 2022 ,1

5050 IF A>12 THEN A=A-12

5060 E$=MIDS(TI$,6,1): E=VAL(ES$):
POKE 2020, E+48

5070 F$=MID$(TI$,5,1> F=VAL(F$):
POKE 2019,F+48

5080 POKE 2018,58

5090 G$=MID$(TI$,4,1>: G=VAL(GS$>:
POKE 2017,G+48

5100 H$=MID$(TI$,3,1): H=VAL(HS$>:
POKE 2016,H+48

5110 POKE 2015,58

5120 IF A=0 THEN GOSUB 6000

5130 IF A>0 AND A<10 THEN GOSUB 7000

5140 |IF A>9 THEN GOSUB 8000

5150 GOTO 5000

6000 REN 1200 TO 100 SUBROUTINE

6010 POKE 2014,50

6020 POKE 2013,49

6030 RETURN

7000 REM 100 TO 1000 SUBROUTINE

7010 POKE 2014,A+48 (Continued)

87
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7020 POKE 2013,32

7030 RETURN

8000 REM 1000 TO 2000 SUBROUTINE
8010 POKE 2014,CA-10)+48

8020 POKE 2013,49

8030 RETURN

Q%n %r What we need is a menu telling what selections are
Usmﬂ PRINT stat fatements, we can aln% menu atiross P
screen. We can comblne some ofthe s mboson
e]y oard to make ?lm r%rag ics. The listi 9\’ eow IS, a
fine-tuned version co eetor ro?ram ith a eh-
nmg menu drawn rom§|mhpe graphics. It set
? er, be}c ground and character co ?rs to take advanta%
m I\e ommod or% 64scaspa Ilitjes, but ynowy
shou be anle t cha?g e colors to sult %ure
%agam e Information between 3 g%Ne rackets eIIs
ou what key combinations to ressa mana)i
on’tt pet e rackets or what’ S|n3| e them liter A
rX may have %ues[s) refers to the GCommodore e
ember to type NEW herore you start entermgt e program.

10 PRINT n<SHI FT CLR/HOME>":POKE 646,6:POKE
$3280 ,2: POKE 53281 ,12
20 PRINT ™ *** COMMODORE 64 COLOR SELECTOR

ol POKE 646,1

30 PRINT "<SHI FT 0> <38 COM Y> <SHIFT P>";

40 PRINT "<COM H> 0=BLACK 1=WHITE
2=RED <COM N>";

50 PRINT "<COM H> 3=CYAN 4 “PURPLE
5=GREEN <COM N>";

60 PRINT "<COM H> 6 =BLUE 7T=YELLOW
8=0RANGE <COM N>";

70 PRINT "<COM H> 9=BROWN 10 =LT RED

11=DK GRAY <COM N>";
80 PRINT "<COM H> 12=MED GRAY 13=LT GREEN
14=LT BLUE <COM N>"

90 PRINT "<COM H> 15 =PALE GRAY
<COM N>";

100 PRINT "<SHI FT L> <38 COM P> <SHIFT @>M;

110 POKE 646,13: INPUT "COLOR NUMBER FOR
CHARACTERS"; A

120 IF A>15 THEN GOTO 110

130 INPUT "COLOR NUMBER FDR BACKGROUND™; B
140 IF B>15 THEN GOTO 130

150 INPUT "COLOR NUMBER FOR BORDER "; C
160 IF C>15 THEN GOTO 150

170 POKE 646,A

180 POKE 53281,B
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190 POKE 53280,C

200 PRINT "<CRSR DWN>DO YOU WANT TO TRY
ANOTHER COMBINATION?™

210 PRINT "<2 CRSR DWN> ("Y" OR
"N") <4 CRSR DWN>"

220 INPUT D$

230 IF LEFT$CD$,1):"Y" THEN GOTO 10

240 PRINT "<SHI FT CLR/HOME>"

This ph qr% demonftra es another im ortan feature of
BASIC: that there are alwa smulttple Wa S0 a |evm the
5 eresut sua%/ (ee IS No es ag ther, each
di erentP Q ts ave“aﬁes ang sdgantages For
mstance nstead of ty mP necessary Individual plank
srgacs 0 se arate the selections on the rH nu, you could use
e o ore 64 time-savers; SPC and TAB.

ells the Commadare 10 |ns rt spaces before PRINT-
|an ext character. TAB(n J e Commodore 64

next character in Iumnn Try these samples to

see t he ference

PRINT "BANG!"; SPC(20) "OUCH!"

PRINT "BANG!"; TAB(ZO) "QUCHI™

Instead of mcludmg rompt strmga rt fthe IN-
PUTsate ent an u% one or more PRINT ? ents
fop utwor sont e screen before the INPUT s ak

ms ance, try th

10 PRINT "TYPE IN YOUR NAME™

20 PRINT "LAST NAME FIRST, FOLLOWED BY YOUR
FIRST NAME™

30 PRINT "DON"T FORGET THAT NEATNESS COUNTS™

40 INPUT A$

50 PRINT ™"OH, SO YOUR NAME 1IS" AS$

A command caIIed GET can rm ch of the same
tunccon as INP hut Tn a sﬁhé mfu

different wa
mere matcheswatts Redo %h rd wit \)ama&)
For. @/Ftan e, the command ass{g strm%
v ra ene t char cter ed on the rhoard

lze$t/el¥l rea hree es 1S ma e% rogram pause
untt you pressarl(qey on th key%oard Try thi oo ?

10 PRINT "STRIKE ANY KEY WHEN READY™
20 GET AS$

30 IF A$ = "" THEN 10

40 PRINT "THE LOOP IS "BROKEN"
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"™ in.line 30 is what’s kpown as a null strin strin
ﬁr nothrng ?n It (not even hpanks wharcpr are somgethﬂr g %
Igrgruﬂjar(ntrl a key Is pressed, so the program oopsuntrl key

READing DATA

So far we've assigned values to variables by usin
e uations Irﬁe A= J %56 Tha\ can\f)ecome cur%r/bersoﬁrew en
ro ram mufst use lengthy lists of numbers.
lists of data can {0 a pro ram with the hel

rtseIP % Joweéemeg tlré% toa; {e defr t? i \(r)\}chrﬂc %ﬁ\c ) forﬂé?f”ﬁ
se@ara yac mma. A typical DATA statement Ioo rke

DATA 1,1,2,3,5,8,13,21 ,34,55,89,1 34,223

The DATA statement ﬁioede ut the data into hl grorgram
Ins ea acomman % READ sends BASI? 0o0king  for
saemen W Ich can appear ertner at%r or b [
t e READ EAD command 1s fo varra

ow
names that BA IC matches oHe -for-one ang in"the sarﬁ
order with the data listed In the DATA statements in the

[0
pﬁwe following_ READ and DATA statements assign the
value of6to A7t0 B, ana 16 to C.

10 READ A ,C,B
20 DATA 6,16,7

Ify outg oread more raﬁles than there are elements
rn DATA emens q t the_message OUT OF DAT

ROR The Information nDA statements can be se
oveLa H he commang RESTORE sends subsequent READS
Bgcva 0 1 eginning of the frt DATA statement to gather
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All the Stuff That's Too Complicated for
One Meager Chapter on BASIC
Programming, So It Will
Just Be Mentioned

Files

A file is the Commodore 64’.way of bundling data, Informa-
tron ust be tun1< d |nto a?rle t)clr%e sent t oga perrpReraPor
sore on aEe or
eeasl YV¥ ounderstand t}?w files wor |s to think of
thetmasfrefodeshatcanbes Frnf)mar enveoes
ore ar(}yt Ing_can be put into a file Tolder ?e ust
e opened. The BA %IC co man tat re aresa fe a
entry is therefore logica cae (w le folder
must have a name to" identify It. Te rimmo ore 64 uses a
numoer hetween 1 and 25570 name files, but for reﬁsons
we'll ex arn in a_later chapter, it's best to stick with the
number elow 128.
%ti est e aﬂdress Like the address on the envelo%e
ofoyour éecomﬂe ile ﬂddress tells ¥ourC
ore \rvhere the ta In the file will go or comf rorn
address Is expressed as a devrce nu er usuary F
{rﬁre)n&tcs)r scrrlr\e/een 1'for the cassette, 4 for the printer, and 8 for
Next &onhes a secondar address Actually more of a
comman secondary a Fress tells your Commodore 64
spe(frfrc 1getar a{bwt the f Eor Instance, the seconﬂar
ess or a |s ers called the "channel number,” whic
spec]J les a pathw 3/ (}Neen computer and disk drives.
ter the secon r&r dress Is more mformatgon In the nature
ﬁomman and Identification, %n some of It is redundant
You find t (ede tails m hrs 00k's chapters ahout the
cassette disk drive, and H
Anoth erf%rougro com anas that send érnd retrieve informa-

onérom e GET ft INPUT# an PRINT#. Alt ou%
ommodore no lqnores éxira EJaces in comma

mg go# canno+ ce(?ewent ﬁomman name
I e Gl e
t’eldq Ile msteJ t|ﬁ nrtoP scree/n tgch comm ths
? ea Icaotﬁr a0I owed by the number that identi |es
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The C mmo%ore 64 only aIIows] ten files to be OPE (r)gne
rme To kee trn sundercontro another comman ?l"
e hat ar ? A% SBcommand needs to be To owe
%enumbero ile to be CLOSEd
Xou find 1t o usrm; ou're not alone, Using data files
pYrorp IS One_Qf t e o est arsofBASIC ro rammrng
mastery of file r] 10ns 1S necessa(z/ en yolr
ﬁro rﬂms ust manipula emaasrvebo of atat at can
Pt in, your Commodore 6 fa one trme If
ou're hot pannr on erca rn% h( next e nths of
our reto becomr| g]aso a acker, roba the most
mor Htuse oull Y or Tile co mans esndrno
eb eprrn er. You'll find more about this rnt e chapte
about the printers.

Sprite Graphics and Sound Generation

Probably two of the majo reasons ou. bought a Commodaqre

64aers and ics capabilities. Co mo esrrte
raphics an odore SID sound chi

unctions eas usHarn% Eas compare to Ohan

o rur\?rgssoFrﬁdssratd1 raphl swutht té(orrcmea)%tdeorre]OrGeettrng
detar rrg esa oto atience.
sun ra rc functions can ecre ted by using
ndfu S commands tha ave Irea
ea ned T

e key t them proper sno ng.ho
toPKEt gervruesr%t &“;2 I

emory locations.
t aPrrte rap IC dare anc in eed he sim ¥erorapﬂ

ICS
Xou e alrea earnd you know thatg

ara er you' want into” any memory focation.
t S
gr Phrcsa ou t0 ma e ouro g aracters call
grtes and place them anywhere on metimes o
monrtors reen. uo our sgrrte co e number, s
3 Syou onl faY]e tor qht e cod num er (as orr[)]posed
a ec(rrptro esprrte when you want to move the sprite
The Cognmodohe 64 can ha dle u er ht sprrt s at one
hme De d ¢ shape coIo prtes movrn

t arou r% ulres o ou O he n number
n the rrHB places In t e rr orde ert arn ts an
oversrmP ica

i cobeni the subj Sé'rheprgtear'h could

ggsr?yt Eelasewhoil % &verrngt
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Both sprites and sound can be %evmusly deceptive. Bo
funct|o s are easy lto brin Fo life éex remely complex
use art y. Just ymg ew secon S0 ame 1ycan take
ens o ro%ra mes eac with 1ts share of frustration
eIror as g uwrite It. | eyou plan to make extensive Hse of
e| ther function, a evelopment system is an advisable addition

OXOHF\}NO ram i rarg

evelopment system takes the ﬂmng)le BASIC ?ragmc

ﬁ soand commands and controls with SOE st
er-level com adas Functions that might take severa
ram lings and dozens of POKES arer uce oa5|\§;
mand Ifyou re Serious a outfsoun and graphics, a devel-

opmen system will make your life a lot easfer.

Music Demonstration Program

"Pop Goes the Weasel”

10 DIM NHC15) ,NL(15)

20 GOSUB 1000

30 POKE 54276,33:POKE 54296,10

40 POKE 54277 ,50:POKE 54278,1 25
50 FOR I = 1 TO 31: READ N ,D,E

60 POKE 54276,33

70 POKE 54272 ,NLCN)

80 POKE 54273 ,NH(N)

90 IF NOT E THEN POKE 54272,32

100 FOR J = 1 TO D :NEXT J

110 NEXT |

120 POKE 54296,0

130 END

1000 FOR I = 1 TO 15:READ NH(I) ,NLC 1) :NEXT

1010 RETURN

1020 DATA 16,195,17 ,195 ,18 ,209,19,239 ,21 ,31 ,
22 ,96 ,23,181

1030 DATA 25,30,26, 156,28, 49

1040 DATA 29,223,31 ,165,33 ,135,35,134 ,37,162

2000 DATA 6,250,0,6 ,125,0, 8,250,0,8,1;25,0

201 0 DATA 10,125 ,-1 ,13,125,-1,10,125, -1,6,
250 ,0,1 ,125 ,0

2020 DATA 6,250 ,0 ,6 ,125,0, 8,250,0,8,1;25,0

2030 DATA 10,375 ,0,6,125,0 ,1 ,125,0

2040 DATA 6,250,-1 ,6,125,-1,8,250 ,-1 ,13,125,0

2050 DATA 10,125,0, 13,125, 0,10,125,0,15,250 ,
0,0,125,0

2060 DATA 15,125 ,0,0,250 ,0,8,250,0,13 ,125,0,
10,375,0,6,500 ,0
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Sprite Demonstration

Téns draws a highway and animates three cars—press any
Klote Wes 30, 40, 200, 230, and 270 have each been pnnted
on two Imes here bécause o sp% e re unements Sél w{ou
entelr them as oneJ e ea qon‘t B
unti ou’ve entered the whole ne |e33 an ou
must enter spemal %harz\(ers by ho d|n own Lf
an Ere%sm % er Ust also QsEpce bar fort
time the program |n Icates <4

10 PRINT "<SH IFT CLR/HOME>n

20 POKE 53281,5

30 FDR I = 1 TO 6:PRINT "<CTRL9> <CTRL 7>
<40 SPACES> <CTRL 0>";: NEXT

40 FOR I = 1 TO 3: PRINT "<CTRL 9> <CTRL 2>
<40 SPACES> <CTRL 0>"; NEXT

50 SL=832

SO FOR I = 0 TO 26:READ T:POKE SL+1I,T:NEXT

70 DATA 0,0,0,1,248,0,7,196,0

80 DATA 7,199,128,63,255,192,127,255,192
90 DATA 49,241,128,10,10,0,4,4,0

100 FOR 1 = 27 TO 63:POKE SL+1,0:NEXT
120 POKE 53269,0:POKE 53264,0

130 POKE 53248 ,0:POKE 53251,0

140 POKE 2040,13:POKE 2041,13

150 POKE 53249,100: POKE 53251,100
160 POKE 53248 ,0:PDKE 53251,0

170 POKE 53287 ,7:POKE 53288,5

180 POKE 53271,1:POKE 53277,1

190 POKE 53269,3

200 FORI= 1 TO 255:POKE 53248,1:1IF 1/2=
INTCI /2) THEN POKE 53250,1 /2

210 NEXT

220 POKE 53248,1 :POKE 53264,1

230 FOR I= 1 TO 100 :POKE_ 53248 IF 1/2 =

INnT(l72) THEN PokeE 53250 128+|NTc|/2)

240 NEXT

250 FOR 1 = 100 TO 255:1F 1/2=INT(1/2) THEN
POKE 53250,128+1/2

260 NEXT

270 POKE 53248,0:POKE 53264,2:POKE 53250,
0 POKE 53287,0:POKE 53271,0

280 FORI= 1 TO 127:1F 1/2=1NT(1/2> THEN
POKE 53250, 1

290 POKE 53248,1%2

300 NEXT

310 POKE 53248,0:POKE 53264,3

320 FOR 1= 1 TO 100:POKE 53248, 1:NEXT

330 GET A$ :IFA$<> ,,n THEN 400

340 GOTO 120

400 POKE 53269,0

410 END
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Mathematical Operators

The BASIC built into the Conirnodore 64 r}as a rfasonably

e e
unctions Is at your fingertips:

1. ABS fgr ABSqutegta%rves eI |\Iabs Iutg(vaglue ﬂf Ft)hJ Iﬁl

n"h”%r““ AL IAS

U

ﬁ %PorArcTaN ent) frnd the gr ct n ent of the num-
berfo owing, that rstean rn rns orres[n(?ndr 0]
tetanen then w tecmma Ing
RINT Tﬂ Wou rodue uH53747%33

3. C OSrnee) nds ecosr gt numbper follow-
mgé ere éatnum r IS an angle in radians). Typing PRINT
C wou g duce the resu (%34%6

4, Iuates e value of ¢ | e b {”atural
Ioga ms rarse to gow r of the owrnlg.
That number cannot excee % 19 | ou an -

)
d resul |n ERF

FLO error ceurring.
PRI N 10 )TWO

51 T fo NTeger) returns a n um rica v ue eﬂua to
the inte e va ue nea est an(d below t e num er fo owrnd
the com In other wor dt ‘? s, off aII the dec
places o osrtrve numbers or nas t | tege %ust ess an
algvn eatrvenum er, T INT(8.245676) woul

turn 8 PRINT INT (5. 9%4321 woul 0l earesdllhof 5.

6 LOG Oh rit ives the’.value of the natural
%arrt mo num er ollowing (w dCh must be a nonzero,
B tive numbe hOG 12)"would result in 2.48490665;
EBRN Rlﬁ G 12) woul get 4 "7 ILLEGAL QUANTITY

. RND gfor R NDomI) ?rves a "pseudo” random numpe
between zero r| equires a number (or numerrca
ﬂr%son ) 10 Tollow the commang Oﬁerve as the "seed” from
which the ‘random numbers are calculgted. For every repeti-
\ron of the RND operation, a new random riumber 1S calcu-
ﬁted In se Uence. Th same se d num era ays ener tes

esame dRence | the see gsr Ive. | see

Sg rve the RND function 1S res ed each time rt IS Ca ed

entially |vrnd e_same num er ero cagses the burl(l]
|n Commod g ?ock function (TI) to be used as.the see
giving you a different sequence of numbers each time. Your
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Uess | RINQFO?S F-)I\ﬁ Snrne as to what result you'd get from

|n

gG for SIGN) returns a valye based on whether the
number owrn [bdpsrtrve ne atrve or Zero. Posrtrve re-
turnsa zeroa five

”\r ﬁfor ) IVes esrne |n radi nsk/ I num-
4elrzﬁ owing. Forinstance, PRINT SIN(9) would produce
10 S R 5f0r8 uare Root |ves the square, root of the

umber ollowin he Com o ore 64 has problems frndrnﬁ
the rma%rnar Rs of neg%atrve numbers a responds Wit
an ILLEGA rormessage should you'try.
es Its |n -16) resu ts |n a
ANTITY
ﬂ TAN(f rTANgentl) |ves the t an% ent ft e numbf
8 gr ans stance PRINT TAN(IO) would
Bro uce ", 8 8. Some values of TAN a result In a
IVISION BY Z O error message.

BASICr e% versatile. Ifthg above list does not mcludea
mathematical function you need in yo rwo[k you can create

ne using the DEF F ement, ts ou gIve an
nctron Prmuﬁaavarra ename 0 See vy W% ¥

10 DEF FN A<X) = X + 1 0
20 PRINT FNA (2)
30 PRINT FNA (100)

Logical Operators

I makes decrsrons .THEN and ON ... GOTO/
emen on vaJues mine as stem

e e
af orma |c ca § elg%qle%r a’ ebra, LT‘ ere & I\? %ssen
%hejép Ser% gos I\II%T Arts compexrtres%\?I not be exp arned
BASIC’s Boolean algfbra Uses th]ealo erators AND and, OR

to compare statements for truth or fhoo and makes deci-
sions based on the results. For example, In the statement

IF A = 1 AND B = 1G THEN 50

th il jymp to line 50 only when both sides of the
g R e
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IF A =1 OR B = 16 THEN 50

%pueeprogram will jump to line 50 when either side of the OR is

A Remark to End

One BASIC command seﬂn to do almost nothm; 21
REM V|ses the Commo ore 64 to Ignore everything else
th a% OWSI onapr line.

comma{n so Immense value in documentm

our SOt re ! Ejlan\?f grseﬁ? ?tercognur}w%gs f Sror
ecome ha Jn (P or W%ata

ngsra%th Olhers \g [y d what you

o o f s b
ou sh glre r rogr mming kn T gf with others

REM stdtements otakewyvaua e room In }‘he om-

modore’s memory, however wantt make a
ram as smgq Xsposmble efwgt thing to be eli mmft

WI most like
You can mseyrt I?Rél\ﬁs angwhere in a program or even make
an entire program from them. Try this.

10 REM THIS LINE WILL NOT PRINT
20 PRINT "THIS WILL": REM "BUT THIS WON"T™

Sometimes you need to end a program before he |ast line.
TReDconamgndyo to do %at is END. pTrg/ this program to see how
W

10 PRINT "THIS IS THE END OF THE BASIC
CHAPTER™

20 END

30 PRINT "THIS IS PAST THE END"
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COPING WITH
CASSETTES

Once ou’ve creﬁted pro J [You 1| come face-to-face with

ok e e s g
shorer aneeng uman |Le %rémhs ar? susceRn
I}e NEW comma %urma Ing f l%
chan es an Im of¥ comPutfefr rpg?wer W|tc
and the %r compa |ck he p?we g see(ictr,
E{og@r%an (o acga rﬁ\r!na(g)dpc)rfae es4 orever f i} the vo e
ayn m mor ﬁ ﬁAl\/f%7 fyvxyPnnocen
anesmac P ines antengggramma
rk*n L}P orﬁ |ch a Xou ca
Eg grtgck IS trying to Wor Where you were
Yo 8%%38?”% ke&n R/rll addi tlongl ggRy o}a program IH
¥°Hg ave the ore |Pﬁr10py Ie? gl%\znyfgov]d Ee dupﬁc%te
woul }éejust as’ fragile and subject td the vagaries of t
RAI\/I |szoIat|Ie It for ets when }he power 0es, eve for an
instant. You can prot yoursel howeve y ma Ing a
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ogram duplicate in a nonvolatile stor eme ium. A
r
|n ercn pro uce permanent har you'd sti
t d th d st
?re Bv e the prrn |st|ngs into your Co [no or smemor
GUENEC [0 e i coain, Fartunatel reéh %t“weétﬁt
P et”when t epowerrsturne ?4 % |Iautomat|-
put your favorjte pro rams b the com ter
wrt out tedio sret m reover Iles o t e data us
%ro%rarrgsfﬁ 3I|n ?e } Seﬂa}r:alg rts on cassettes or disks usrng
0

The eas)es save a program rhst almost all
adversit rn/ IS t e cassette Cassette are the cheapest perm-
angnt ass stora%; ou can %et for our odore 64,
and t ey re certalnly’ not hard to use. act whenever

0u as o E or OADaBrogram the cassette recorder
s the eautootron Glve your uter no other instruc-
trons and It automatically ‘expects t0 put or find programs
on cassette
C sse es are dur ble, nearI as Wproofasaset ofbuild-
mg %nd abe t0 Wrth tan F he most seyere
t trumsan tempers. They're an excel ent product for first-
time comguter u?ers
Cassett %re ami O’ar and relj aible based on the same old
echanism first use for porta edrctatrnuq machAnes two
ecades a%o and promoted to a prrmar ic medium ten
ears later. In fact, com tlrter signals uds e converte to
1N olr sound|ike srg als, to e recorded on ta e,
seemin y trrvra act

greaé rjepercussrop mo ore
compu signals can e recorde by nearly any cassette

e
QIghe Commodore C2N Datassette unit |s the easiest to
rnsta of all c(assett% recorders. l]ust rnto the
odore 4. One ca Ie connects%I N n S ot ecassette
recor er and even supplies 1t wit P Except for Its
stream]ined case aHd omrno%rs cable, the Commodore g -
ssette IS not much |fferent rom a normal cassette recor er
ﬁcotds andé) same sgnals using the sa

mec anism. If g/ U ante ou_could use nearly any au o
8%sgeét4e recorder instead of the Datassette with your Commo-
However, most mgchrnes other t hart)those sold by Com 0-
dore will re urre ada terﬁ hat can be as exRens Ve,
recorqers f he selves. Suc adaphers sort out the § ecra con
trol signals t at% 0 to and from the cassette rdecorder and tell
your computer what the cassette recorder Is doing
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Ifyou don't have a cassette r corder \ready |ght as
well b|]J the Datassette. [t wr“r cost 5 H
gurva nt cassette recorder and the necessar¥a apter, an
you're assured It will work with your compute

Putting a LOAD on Your
Commodore’s Mind

gou e cagable of foIIowrngPsrm le on- scrﬁen mstruc%Ens

can USE XOUI‘ atassette Wlt out a propjem
? contro ?(ﬂ tne macnine
are S€ exp atory an work exactly like those on any

ot rcasseterecor er,
Theon ?/ control your Commodore 64 has over t he Datasse d’
is the abi ﬁo stdrt and stloprsmo or, It c ﬁnno presds Qwn
Ornrvtrgf control buttons. All"it can do I1s ask you to do that
Nor oesthe ommodore 64 know which but toF ress
down. | can on sense When one of the contro een
Presse down t ﬁctuatﬁ the motor. The computer assum
hat od]ge the rig thton 0r €0 brnatron% buttons
50 yoU shou awagsve |f%t one your Jo [%rope
(Ht tI; cdsse te |nto our co uter IS
called loa mo To L AD grogram oma ae yR
LOA an the RIE URN gress SHIFT and
RUN ke srmut neods a]te the message
PRESS hdA TAPE will pop %n onitor screen.
Just pus V\r he Datassette PLA tton, and the LOAD-
mgr rocess wr g

—

onitor scr F ill then blank out. More afcuraeIY
t w oescreen wr can owhate%er order color was N
e ediate eore rqave D Instruction.
The Ian -0ut |s more tical"than aest |c LOADing .a

Ing information on your mopitor“screen. Tq_prevent
; e screen is t %mporarqy switched offpdunng

In afew econdﬁ the mog tor screen will revert ex t and
rf]ounce at It nas found a program b(%/s owIn ena e

e program If | as a name. [t you do nothin more
Commodore 64 will wait about 30 seconds and actually LOAD
the program, again blanking out the screen. But you dont
have to-wait 30"seconds if you dont want to wait.”Pressing

ﬁram USGS some, of he same memory locations used N
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the COMMODORE lﬁy the space bar, the CTRL key, ort
a arrow k% cause epro ram to | O Dr l
ou ¢ aﬁg Xour mingd, p 's]smg( RUN| T er
ahort cas ette LOAD] re%smg other eswr (f
ect Be patient. LOADing from cassette can t esevera

mmu es.
ro%r ou want to
msr

You can Is secr name of a
LOAD srm p % he pro ramrtp e uotatron

marks er ! sm uote e closing ‘quote_is
Prronaj atél ter the LOAD command. For(irnst nce 90 qLO
progrant called MUMBOJUMBO you would just type:

LOAD "MUMBO JUMBO™

The Cp]mﬂtodore 64 will then cause the Datassett to scan
throu entire tape, starting at the current tape position,
un til rterther finds he program with that name, ‘an "'eng-of-
tape” soffware marker or fne actual end of the tape. If the
program I not on the tape or ousart the tape running at a
pace beyond the begmmr}gDof e program you want to LOAD,
hr\e/\program cant be L
her a program name 1s specified after a LOAD comman,

the Commadore 64 erI search he entire tape for that pro ram
If you let it Every time it m S al\progFram It wr no
fact on the monitor screen ?as P
making a longer and longer list as it rolls through f
the program IS not found'before the computer reache end
oftl ape or a special command recorded on the tape caIId
aNnOT rI]:%EJf -tape marker,” you'll get the error message FILE

If you suddenly reaIrze hat Kou Te {00 far into your tape
and you want to rewind it to the egrnmr\r/g/ you can get it
ther ebyoutsmartmlg our C ommodore hén the monitor
asks you to press PLAY, just press REWIND rnstead When
you reach the begmmn otthe tape, press PLAY. Your com-
puter wont even not rce your transgression against the rigid
ord%r of Its instructions.

Commodore 64 identifies programs on the tape by
looking for a header—a specral sequence of data codles that
tells it'that a program is recorded on the ta e, th ehame o
pro ram, and exactly where it sta rs Th ecom
ec g)mzeaprogram if It does not tind the prop ea er see

Ev ry time a program header is found on a tape, your
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BOX 9: A LOAD OF TROUBLE

For safety’s sake, the Commodore records two copies of
every program that it SAVEs to cassette. When the pro-
gram is LOADed, the two copies are compared. If they do
not match (if there is an error on either one of them), you
will get the error message LOAD ERROR. There’s no way
to retrieve either copy. Your only hope is to try LOADiIng
again—and again—before cursing computers to the sky and
putting your fist through the Datassette.

Commodores m|cr%$rocessor examines it, sends it to the mon|
Rr scre n and compares | to he name Pat you re uea
chine to LOAD. J ames matc Commaodore
ecass?tte recorder and. prepares to fmts the -
process.. It the [tames on‘t match, t ﬁCommodor? will
searc |n until 1t reaches an end marker or you tel
by pre33| g the RUN/STOP key.

Putting Programs on Tape

utm c apogram ta e is called savm t, Just

E e SAV eRET N yA Your Comnio ore6
nds emessa S Y AND RECORD ON

AE ou ress ose tsntereore”é)
trscre WI| turn co ly the color of the ho

T eCommo ore will write recor co%/ t e program on
the cassette the recorder, provided course you put a

cassette Into erecorger You cant pr %ss down the'RECORD

button on the Commodore Datassette if no cassette Is present

ter ou’ve SAVEd a program, the or| aI 1S |eft un-
? |your computer’s R memo\kll adu Icate |s
sa recorded oncs? ette. | gou ever want oputacopfy
assette verstt %r ram bac hnto memory, first
Commodore’s me rewgt ﬁ tape 0 a posi-

|%n betore espot you started recording t rogram and

The 5| (Ple SAVE IS hardlg/ sufflment when Xou try
several programs on the same tape. Once you pat the casst
away and pull it back out later, you have no way of|dent|fy
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in mdrvrduajl Pro rams on the tape to, LOAD them backrnﬁ
%o r Commo 4's RAM. You could keep prrograms straight
3/ puttrng eacp one on a sepa]rate cassette. The easier way IS
Carrgenft1 %r?ea]camrérogram on'the tape ygrvrng it a name. 1t’s
To specify_a name for a program, just type the immediate
instru tronySAVE Into ourr mmo oreg foIIorrvetm)
name ou wantt ﬁ he program (insjde gquotat |on mar
of course, although the second quote Is optional for most

?] ﬁ64 [rl na sare limite (P in Ien
5 char cteﬁs whic % SPaces an unct atrﬂ
exce t or the quote marks, w rch arent rea part of t
2 Because ro%ra name arelsrrng , apﬁvrously
erne rrrlrzg varra N be use ace 0f the ename
B com for nstance, A$2j E can
eused In either t eIm edrate or ro%vaﬁa Moe ASIC
meanrng you can wrrtea ogram t A e
ITyou'want to SAVE a r ram ca ed QUAC E BUSH 2
you just type:

On the Commodor

FI'I

SAVE "QUACKENBUSH 2"

then \}Jress RETURN. The ¢o /_{ruter res on%s with PRESS
mme aAND eREr%OtEQ[r) cng your When you o,
r r

ImmeJraYP eans that t he% %rfor 64d es not ake
kesrg test lance at your f‘ 10) seew ats ere
avefr ?tant program already on tape, the ommo
64 will re orot lght over It wrthoutasecond

On the ot y Just Rress Y and n? R C
or dont eveﬁ avea ernt e Datasseteat | (In whic
case ou Wi

ﬁ It press PLAY), your Commodore
o4 will never nwan wrlassumet at rt as SAVE your

rogram

pgqovrousl hsrmoortan then, to have our tape st P
and ready af the spot where you Want to SAVE our prog

One wa ofrnd e end ofte at[r?]ro%r
LOADll ast rogram ﬁte[whrc af
matrcalystop t the ri ace. Alas, |)[/]ou
erfect place to put your new grogra
not ergr ram Into the Commod

ﬁSSet e ﬁFgISFtO

have oun

oesmerrhor% (! g
estroye ne you Wa ted to SAVE. Somenow that doesn't
seem 10 esu? rooo Idea.

A better solution 1S to use the BASIC command VERIFY,
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which compares the next EroHram on t £e with the pro ram
In memory, | Yougust enter the word V ourC

ore 6 4W|I te H RE SPLAY ON TAPE After ou’ve
one e name_of the next program on
e age asF UND HAT VERITI% ). Then the com NPUte

will com are epro ram on tape I%n the one in R

4 lh machb srr d7VERIFY ERRO
}[ ematc other S |gh roramg
he Da assehte wr hen StOBe ! Sg{e@er distance aft rh

Rrodram on the tape to preser when you record
ext program,
this command t obg useful, you must have some idea of
atp To rams are recorded on the t ap? 50 th tyou know the
meo ever ast one. VERIFY on rp]e rirodram
a time, and ou user on anX ﬁro one
a ae n er o t the be?m 9 enexépro %am If
n SAVE, gu erase hat o ram an
h okeeparcor of

extone too. Thdt’s why nsa?
a] S N each an every ?asset Tyou USE,
comman al owi g options, to increase its
versarrtg You ca pérona y a evice num er” to
corﬂ n A device num er unam 9uous |den
gres a E Hn era to the Commadore 64 so that ){ u can

w
Na
at
on

e.sure ou and your machine agree on ou're
%Oa{]agsse tee ISde1 Ice number assigned by Commo ore 0 the
Device numbers are most jmportant when ou are deali
with peri rherals otﬁert an t hepDatass tte If)% ntadd' %
evIce num er to[your AVE comgran T 4WI assume
that "1 Wa wha Xou ad I mind. The on Ve
to md(!cate 8Dat ssettesdevrce numberdswen oua a
seconaar ress to tyour SAVE command. For Instance,
ou want o In |cate 0 ﬁ/]our computer t hat epro ram %ou
re SAVErn&r ? ast one on th tgg
secondary address of 2 after the evr e number. o ma e a
Bvro&]lr mnamed KING CANUTE he ast one on a tape, you

type:

SAVE "KING CANUTE",1,2
Note . Oh H]srtro of the commas. The command would be
Wi

mvar

There are several valid se onda add es es. ndrca es

that t r\e SAVE( program, W en é oul occugn/
en |t was S

same location In” memory as it d W
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dt erwise, all ro rams arE LOADed to start ng rg
ress 2048 Worr |t untrI r%ou Te a |I-fle
?sem ly-la ([;ﬁ]ogr mmer R ber 2adds an e

roe marker 1o the cassette ftert ep rooram 1S SAV
¢ your computer there are n? more %rams on t

t pe 0 matterh much tape Is lett. A secondary address of
3comb|nsboth Btrons

IT you have valua Erograms SOf frIes hat ou want to
preserve forever on cassette oucn keep rom ettrn
accrdenta¥ %sed break |n h\e rrte otect or re

protc son back dRNt R tapeless
sre o] ecas eite. T ere re 0t ﬁ ca sette
that contr

t(he cfassette acrn ou t et tﬁ
rr Ing ont e side of the cassett n use Is the one on the

When a tab is broken off Sor when no( cassette IS in t he
?assette recorder) a mech anr al mt rloc greveht

rom ressrn% wn the RECORD button. e %rse It 1S a
mech nical |ter ock, vou will feel a reat dea resrstance
tﬁ h ressrng OWN ebutton Inva aHyou are ron er
f n[< mechanism, sorfly presstoo ard ore et g
a roKen cassette recorder. The moral 1s to think twice an
do ht e cassett% uyou Te using before severely mashing

you’ve I%feorded épreserve apr lPram forever ar“t then

forever comes.an pase vr)/ can write on t %s

sette a%arntO imp tcoa/erreasoa t g)trgtect hPoCIgs wihegeora
ith |

self) -adhesive. Ia? VY In fa& ?re y A ?ng EB? qu)ed for

Write-protect mg 5y4 -inch diskettes oagreatjo «n-write-

protecting cassettes!

Cassette Carbon Paper—Making Copies

The onlgr difference between g compuher cassette an tne
cassettes used in music reco r[r IS that (I genera
comRutercassette iS.Mo aura and emusrcc ss tte |sse%o
to_an amazing bit of prescience on t Eart 0
Comgact Ca fetes Inventors, 8no and stereo %a sette ta R
gtre %tcr |ﬁeand can be Used interchangeably in elther
hat Interchangeability means you coul Iay q[recor
W(mputerc sette$ on your stereo ‘system. won
uch (they drone”worse than ‘bagpipes), ut you on
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have to be particularly quick ofmtnd to figure out that if you
can? r?t? recorg Hn on your stereo, you can copy t hy
ust stereo tapes
om1p uter t&/pe call maktngacoépeyofa ftpe or disk bac mg
htute) 0 acomgA ? tte, a EF ci
ave anot ercassette recor er I ou expectwor able resu
dont use a micro one Hook thé two toqether W|thapatch
cord fromthe T E L{1 acks of one to The RECORD IN
TAPE INMSO e ot e Pay the %omputertape ou Want
achine WIH the patc |ntote
0

co cor U
O acks. Record d er machine. F
bes re?ulfts]tfo not use D % r%/ Ise redﬁuctton on either the
original or ¢o
T warni 5 gomp ters requwe hat 3 very high level
signal be recofde You sh Oil make your com-
P ter tape copies with erecordnp1 lev eta or just above
he Dolhy le eI mar sEon othc nneJs IT you Use a stereo
mac m % aytomatic _ Jevel antro used on some ma-
chtne oud e efeate nossib
co recor ed programﬁ Jnay be.a violation
eco meanlng you shouldnt'do it), Pu can
an shou épél r|m ortant pro?ramsa Xour
Important cassett at ee Box 10 Tor another reason
you mtght want to bac upacassette
an also co yPr rams éhat you wrtte 5|mn§)e¥nby LOAD

in tjtem Into mmaoore “6 aty, then
RVEmg the program onadn‘ferent cassette ape. y

BOX 10: A SOLUTION FOR SPECIAL LOAD PROBLEMS

Many canned cassette programs are copy protected. Spe-
cial signals are recorded on the tape that get mixed up
with the normal program signals when the tape is copied.
Sometimes copy protection works “too well,” and when you
try to LOAD the program, your Commodore gets confused.

In some cases, you can make a usable copy of these
overly protected cassettes if you have a stereo cassette
player. Many cassettes are copy protected by a wide track
of confusing data recorded in the center of the normal
width of the cassette tape. If you play back only one chan-
nel (usually the left) of the badly protected tape and record
both channels on the copy using a Y adapter, you should
be able to salvage the tape.
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CONTROLLING THE
MASSES: DISK DRIVES

A disk drive | |sa ass storage dewce hrece tacle for storln
Informatign, 1t's often compared to a filing cabinet and mor
often used as a was ebase
ass sora e 15 the ce all daé e%ld programs are put
whi ete?f otlmm ate#gn(f e utst must ecl%se
at an t's hoth a reservolr 10r data that would ov?r ow t
M memor the comPH er and a rest home for files—
r%%ram [(1 co lections of data.

IS nveP mgre hanHaf|Iln%cb|ne t, It more
kea% afe with a file drawer o nside. Not onl H
i e o el
X?Lﬂp gmmo ores[gﬁﬁ)l rqu H race

ory are onl
OWGF CO (ﬁllyanXﬁn}] ?/Ien’t en aroun t(fS vmq

o ctlono secon(i %n“nreetrlca
| wav

mterr tlo nl orma-
%p ooq< ou ours to type wi e good- Ibye and

tlon \1
he Wede w(wele ronic memor, ?fy
64 Itsel, t |s rveEr |es an an entK ff
principle: magnetism. Electricity Is rat ers
107

et
Fess an(? Pe
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fers oalwa sheont he mave, but magnetism likes to stick i m
one place. A magnetic f|elo can be ather permanent*
cholr df to metal particles; electricity usually drains offs ock

ingly fast.

The Disk’'s Magnetic Personality

DISA( drlve _work like rHost y o er ma netic sorage
lum, w |c includes ow casgete The elect
ca |mEu seso the music mho | fi, or data in your.com-

puter System, are convefte ulses of magnetism )n an
eIecho gnet often ca ? onetlc head “or []ead er'[?
hea IS the part.of the sy em that does the actua
recording. The ma netl(i field a produces can jnduce
Perman nt magnet c f|e dsin a sauta Ie stora e medium—
he ma netlc r s[o(?n compg rlm(st at coa}1 urface of
cassette h)? uter |s] ? s. W en %e head’s
magnetgcl luence 1s re oved n the record-

'”hsuhaheh]mh”%% o e eh?.ac”e?é e devices ma
?ﬁ i ? th allfexcoptﬁa nehsc bggble emohes/

ehe ctromca
wnl are no et ava ble e L.ommodore 6

on
some form of meghamc(a machine. The riason IS sm Pe

netlcnheande“h gWOUi1 o move 0.3 a;[)IfOHStg afa on { éhe

ry to record. a
same single pa ch ofma erlﬁly FdJnew m#orma tion would be

recorded or "written” over the o

Which Way to Go

Once an enimeer ohakes I%he obviqus dfem jon to. move the

e mediym so that di er nt bits o in orm tion ar
cord’a1 % * uﬁ]
ma ne Ic ea%s he poss b| ities are per more than

[l § Sif a] (ever
in an
even arou aroun
mere
Wr|t heacs pl\/lore thah sim feh
ergone

erent rRaces he acesa tougher choice; w

way 0. move ther arve ou magnetic F |um and/or the
Jus Ietto t or top 1o bottom, ang< Inc

|r ction t ha (o Imagine—back an

The ssett emons rates one of t he ea est solutj #ons
th} Ej move n&l to rlg a}st
the rea gan gnce ch&a
cassette Jnec am?m IS roroven and has un
years of design refinement
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From a mass storage sandgorﬂ the most mnortant as-
pect of a cassette s stem l a daa are Storea one-
ht |ne ene a com uer

drmensronauy in 8
cassette an etcéh e] tap e a e dat]a wou
ter t he other'in" a straight line for he

Br
arran ed one it a
ee ob e Je
er%ar % shortest istance between two points is a
straro Ine, but ?ﬁtrn etween two separate Rornts on
ine requrres through every other Bornt
ewee n the begrnnrn ornts— e eo etric eq IVa-
ento havrng o] 'ﬁ' ever you see%or[; he way home
rom work. Bot eo etnc and rr]f [OUrnéys can
ake an agonhzrng%/ trme espe eqne’ wart
geat the kered ? goprca regron Getrn?
specitic hunk of data from another requrres wandering
trou every hunk o memorg between the two.
Because cdssettes must ch? k each ad ress%eb one in
sequence to find any partjcular yfeot ata re. often
called seﬂuentral storage evrces In %matron rssored in one

confinuous “stream,” one
Theres not ron vrytﬁ se uen ra? stora e m itself. It
can be very as | ny can fin wax move from one
orade pornt arother \reW fast %Iec ron(Jc shrf
registers” move data sequentia a near] tes eed of | Irga
Cassettes, and most other ract ca mec nical mass sto
stems owever are not ssette a emean ers throudh
the mac |ne at a rate 0 ess an 2 | se ong. n
ﬂm puter t unts to onl un re s o
aracters or yteso persecon nterms
meansz need a ram een(? % f
currenay e eornnrn nso ousan $ of ytsaway
hdye lots of time 0 ands,

‘s driyes or anfze aa erentlx Datq are storedﬁ
the large flat are rskssur ace o mens ons, like
the entire area encompassed by a circle hou?h e short-
st distance betweentw oint ﬁortfvv% ytesg IS still a straight
rne shortcuts acrosst width of the “circle can move you
one oyte to anoth er rna urw Because t erecor In
capsrld Jo rom bgtg byte at widel seg)a ateg ocation
rface an ecau daacane a retrieve
rn an ord e{ such memory units are 0 ten& g random
acces gH |ke RAM memgr _chips. Hence, disk drives are
ten called random- acce? evices.
In any two-dimensiona storage syste[n the read/wrrte head
must move in two dimension3 in relation to the storage
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medjum. In reality, it’s usually simpler to move the recordin
eg l1m one way and the rea \frrr h’ead madrfefere tdrrec |o%
usua ly Rerpe drcular) A disk drive rot rH s] ISk In one

ension and .moves its head bac across the
su ace ofthe disk in the other drmensron

Finding the Way

With random access de |cea Irkg drsh drives, new rgr%hlems
arrse Not on ty do the rum move In erent
rect |ons the machine must know where everyth rn%

|nd disk drrve must know where to put data and ‘wher

Di Ldrves use lex schemes to set up signposts
othtelrc’ marrkers ? rr?pherr grdaI around apdrssg ph arﬁsg

surface 1s m gn tr% divid 30 short se mer]ts C
a%ferteosrsses%agr ne r n|c 1S ass ner a number, Similar to he
ome ﬁ S use oles punched h f]e surface, to hndrcate
re each sector egrns Becaus the location of eac sgctor
etemre db dar are the grsk Itself),. such disks
are cI sectored. The Commodore 6 c{rss on the

%r and, are 50 ectore .Onl Tyone reference ole 1S H
n.the qisk, anE the ocatrons? he yarious sector dsa( eter-
Bnne \(mér ers ma netrca written on the surface
sk-drive S 'S software.

ormatrona rrtte End retrieved one sector atfr ime,
n the Commodore 64 disk subsystem, each sector holds 256
tes. That means disk drives can rando Iy access sectors
t cannot randoml accessrr]g e(hnyteso ta. Sectors are
hrlrrt enoy h ow Ver okl g th roug ne sequen
tially to fi ven Xé % st af] raction rﬂ
second. Sectors are” arran? one after anot (seguentra fé
a}ralr % orm Individual tracks on the su face of the dis
nli emost amr lar rotating storag evICe, thT phono-
r%cor which stores rnfor at’] in a spira groovg
oot movement rn the round-and-roun
drrec tions, t ci Puterdrskdr,(ve 8ves
rts forth rnr drvr ual steps. Its tracks of data

ey
aret ere or neentig crrcé?e s of disk dcf 55 use drffer%

fferent ran
arran ements .0 trac s and sectors caIIF té formas
[ ats r%Ut
the usua

softsctoreddsks Ithoug man P n(ar
the same num er ot sectors In each track, th
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0{ 64 drsk form puts different n Hmbers of sectors rn
|ffe ent tracks. T racks nearer the outer rim of
|s ave more sect ors ecause the outer rim has more room
or th
rs
S

fF drfferent numbers fsectors in different t Jacks
offers a | advantage: moredn ormatin caﬂ be recorde
dr ora |ven recorrimg Ity.” S0-Ca

5f23 -inch d ssnorm annot a emore
of data per side an usuaY 51

n% odore 64 formaé single- e(é drs holds 10K as
muc asmany double-gensity disk drives, which require more
costly double- ﬁrnesrlt?/mmks

e sm le-d nosr}a
%8K teg

Therer ano ttq th stora eca acit ofa
dore 64 (Shsk Each can (hog ore mny144 rent

pr%r\;/rams and/or files, omatter ow tin éeg/ are
sector on a disk can be recor ed, érased, and re

rde se arately. Even a sl Cyte In"a sector carl)

anqg e computer reads t %e tor, contarnm ?/te
Into, RAM memory, chan es e m rases
orr inal sector, and rerecords t ange contents of

memory. It all happens a ot aster than 1t t akes

descr]be it

When you start to use a disk drf(ve oull drscover ou can
chan ea p ogrﬁm or fi eon a disk w enever you want. You
car] etefrst gou recorded on the dis an mah
It lon er Or inarily, squ zmg% more, In ormatron into {
same emory area would be [tke trying to put a quart of

| rsLn r?rrv m%ogvet IS rathe[ (r) vro?r(s proble1m W drvrdrn%

Iar masses of data Into smaller blocks, on can
ﬁten Into eac (Srsk SeC rT r! erent%loc sofo q

or HI‘O lram can be recoere IT}IO se&lsa(rs scatt ere!amos

m ﬁ all over the surface wh erever there IS
ace to rrte hem r In rry Ahe result of ran om
scatterr q would be chaos, é 5 rIVes eep track of
Whrc wsecterg are related (and how t e%/ fi to? ether).
rrst2 gteso ata of each block recor sector code
the ocation ?ect(orwher the next related block of data
IS recorded. Each bloc egms

Flls W ere(s e next qne
That leaves the problem of fin mg hhe first sector and
block ofeacnr crﬂd A special file caIL g drrecéo%contams
| e name E [(ecr%rs on the disk and the sector
ocatron 0 t e rst loc afa, .

rl(edpro %{h remains. To determine whether a sector g
blank or used (so you dont record new information over o
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inf rmatlonP the dlsk drve Woul have to read ever block
and see If It were mke to another as ar of an exist mg
record. speuall BIJQ on thedtsk akes ca of[(hts It’s call
the Block Ava |I|t¥ a%? da A rac of
used and unused sectors. Before the rive tem

\E/I\/Vrellteameany sector, It checks the BAM to see if that se tor |s

Using Disk Drives

)&ogr normal ma(de of (igerahon IS to learn b d0|sci t]
r|ve seems like an elementary thing to conquer

a disk Into t he drive, ress down Jte metal ab
Xh rel Onr 8ejsrswzﬂ<e %avm ne Itrr] SOH assk]ol\hlagatse“n
ahgrt)l [hpend of the dﬁlsi n FIFS’[ right side up, yo% Wohl’tth

Indeed. a floppy disk, although square and flat, has a defj
iuteqron ant! ng andaé ?m?tetq nd botto D?sks Weith

[g partlcu aryeasy to an e ecause the same pr H

s for them._as It does 8r g e cartrl (n;es—&ust ake
re that the labe] is on top and i$ the last thifg to disappear
en yoH Insert the disk.

IT th |sk oy want to use does not have a label, the first
Part of |t (? Pto the machine shoulft be the éEJart iNItha
ozengeiaﬁe ot in the eover revea ng tu%
etic m?e T eto moot side. On the bottom,
tee esare olde ove an We ded shut,

uuntl)erstan%thls usmg It 15 simple. JHst add one
ad |t|on§t umber to the cassette”commands, and your data

Oehﬁ on’txau be s%rphsed' Ever E!ﬂvthm WIH seem to

aI rlagatw eng sav at monster proqr at ookx
In an erunnmg e next da

taeask%,) s tt;hatwatt taehah?amﬁt
em

EfbeR s Le fotabo tem

im
n you mmodore\ﬁ
Formatting Disks

Perhaps the most myst rlous and sary process to mak-
Ing your disk drive V\t/or IS often caqf ﬁor a?tmg—the unc-
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BOX 11: THE NEW, INITIAL FORMAT AND
OTHER NONSENSE

Many terms are commonly, and confusingly, used to
describe the format process. Some computer systems call it
“initializing” the disk. That's fine, except that the Commo-
dore 64 has a separate function called “initializing,” and
it's entirely different from formatting! Commodore calls
the formatting process “newing” the disk. Besides sound-
ing more like something your cat might do, it can easily be
confused with the BASIC command NEW. To avoid any
more confusion than has already been caused, future refer-
ences to the process in this book will use the most common
term: “formatting.”

r n that puts ihe all-i rm ortant format signposts on your disk.
he roc ss also has ot er names: se}e X 11
B?(nk rsks as they come out of the box ar exactgl th%.
IQ Lams 0 noise., No nothrn% That should
goo since U

ave all sorts of room for rams.
our Ero ore d?((frrve however, HO r?mk IS as
oo as r% nor to st%re mformai1 equires
erecorded format signals on t eep its
ace aBF find 1ts WTZ ﬁroumg aJr etr\]/een F e drs S 68%
ecorda esectgrs Blank disks do no en/ ormat contr
srgﬂas ecorg on them and are ote called "unformatted”
our rgkdrrve do snoéfm? esr posts It expects
? ts Ios tan frustrate efuses t wrre or record
he rogrsk drives of diffe com ers use different elec
[]omc rmats éherrdfrs'rs eveE ?rs sarg ph srcaf%l
the same. C [n ore’s 1541 Disk Drive format does agrpe
to he com atrb Wltp Commodore 40 Oan 03t1 dis
media. %It ou some commodore gis ormats are
compatib e the Commodore 64 may not be ah
pro rams written for a different-model Commodore computer
And disks formatted for a drfferen brand and model of home
computer will not work with your Commodore 64 unless your
c%r]nputerreforma s them, thereby wiping out all the informa-
ti
Form ttrn? a disk erases all information stored on that disk.

You cannot fransfer programs or information between differ-
ent brands of computers by reformatting. The programs you'd
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want to ransferw (ﬂ]be destro ed in the Fgocess Uﬂlea
ou Want oerasea edaayo have store onad|f
tot format it again once you've' SAVEd programs or tiles on

Beforeayou can use even the simplest SAVE "FILE NAME” 8
comman ou must format the |sk uwan to use Opviously
ne first thi rig oull ' want to do wit glnew disk 15 reco(d
these control signa 3 onto |t You can also forma] revmushl
used disks, or even disks t hahthav been previously used
ot er machmes to recycet em for use on your Commodore
4so on as they are’soft sectored

{(1 ?mmo ore 64 scheme of thin % when ?uf rma&a
disk, you a H%ve |tanameni to 15 Character 3an a
two d| |t |den Ication numb

Your comRuter uses the 1D

0 verify that you'e using the right disk when you
IPt(ﬁsks Xroun/d w%th)(nua nnrg[glﬁ J Y
Com o ore, contrar stoft

the djsk- Orfmﬁolnﬁ co man NEW eToC?or%u“ng(}?{l%nC]agl!P/

type In witlg easy-to-remember (1) comman Into y
(¥gmmo ore 6 Jeny

CPEN 15,8,15,"NEWO:(DISK NAME],[2-digit 1D
number]":CLOSE 15

As with all BASIC con\mands it is mandzi(torg/ that your

Eunc uath comma\s colons, and quote marks e exactly as

hown In the example!

ver command to the disk drive must be routed t rarouh
ommodore 64 ssenal ort. Part of each command must

eII eCommﬂdore 64 to route the Rroger |Hstruct|on to the

senﬁ port sot t 1t can he sent ote |% rlve

The com or ang mfor e sent to the ?ISk

nve mus|\ econtame in teectr%c equ(v ent

o an enve ope {0 be deI|vere hea dresso disk drive,

rmatm%commr ewor mstructs your

ommo ore to OPEN a file for the %lsk nve co L

Irst number fo luwmu eOPEN Identities t he eso at
Information can be put in the right electronic enve ope.

File numbers ﬁln be any number between 1 and 255,
However, using file numbers greater than 127 will cause
extra blank linés to apEear between lines of programs or data
retrieved from the disk. Most programmers use file number
15 for disk- dnve commands, because that’s the same number

s the disk-drive command’ channel, and it makes one less
number to remember.
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The second number is the %ddress on the envelope, t eIIrng

the Commo ore wher the In ormatroR or command 15.boun

hatr sent to ecorrgct p(enp eral on the seria us
n} t host u fs [Ives an(d wognnter?

r m the Commodore acory, disk drives are a
assol the device Qum er 8 Iyou have one |s dnve
nd"do ngt alter its device numbe H gorh 3
ile bound for (or coming from) your disk drive, the secon
number must he 8, It you buy one or more adait |onaI dnves
eac onemust eassl] ned a Separate erce number to avord
confu |on You may ffien route commands to the prgper rve
b%sure %utSrnC% ItS devrce number for the number given In

|
The rrnaﬂ numoer réentrfres trRe channel fo be used. One
channe number 55 IS reserved for the sendin o commans

R}engh(erals N henc 15 callea the “command c?nne
mands to the disk drive must be on channel 15 for the
nve to act on them. Informatron sent to be shored on drsk

owever, ma%/ use any channel rom2 014, C annesOand
1 are use g dyour computer to SAVE Programs from nﬁ
emory t skdnve rto LOAD programs from the dis

rive Into t n compute sm mo
The actual comrﬁ rngk dnve IS
computer a? a stn T at can mea mgs Fir
com uter alway s ps It |ntact an does not evaluate or
rnaan He it un eSS Specia Ig/ oommar] 0 so ost
Im otant%fl e command Its Ifmustaways e enclosed In

uofation
; ? etter or Word after the frrsthquota jon mark IS

nandled bgtyour

The Tir

eactn(afcommag Itis a ecda code tIs reco?nrze k%?/
the disk dri 3 causes the_ drive t Ta%e spechacho
eoomman word or letter is always followed by a drive

at’s that oure sayjng—havent we already identified
drs\< drive |th theyo ice numper §? In?g we have
rﬂmo ore has cposen oma e Its disk comman com atrb
with those used o(r ItS ar% oomButer szs ednfs ose
sys ems re urre a nve nu e specifi oIIowrn%
cé) 1@ éredundant and iffo |ca (the two drive
en yrng num ers on”r even \oree As ommodo[]
Suf |ce |t éag/ r\atr you have sro ISk drive tg
relr{Te]r/\?vr r dan colon () must always foflow this comman
Atypical format trng command \gro mrght make would look
like this (assuming your name is Bilbous Noser):
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OPEN 15,8,15,"NEWO:BILBOUS NOSER,01":CLOSE 15

NEW may also he abbreviated as simply the letter N with
he same rgsu ts. You coulda save two Moﬁe keystrokes by

typing in;

OPEN 15,8,15,,NO:BILBOUS NOSER ,01" :CLOSE 15

s S
num er rnstead ofa name. HOwever, 1. you omit eer 3?
HJSL( name or if you omit rvrr]g an identificatl

nunger to a disk, 1t will not ormat r'p%r
epyou RIETURNater any of the'ahove, commanH
the f K 19 {

mitting Diode, a tiny Indicator i
shou ﬂ VY rch %oﬁnan?if %rrr(ﬂsllr(r a“s\ee)c:naéj %F elareasr
ri??r easmfre readwrrtemrread rnsrdetﬁ zkdrrve

proper posr lon to stayt recordrng orma rn
q nals. Ao%t Ive seconds Jherea ryou'll I?ear
as advances to record the formatting informa-
tron or th enext track.
th tle over a minyte r}he machine will quiet down, anﬁ
he re (Ii:" will go i T al means everything went we
and Your Jsk IS N0 ormﬁ
It th LED remains af] ing after the disk drive quiets
down owever, some error nas occurred in the formattn
process even if no error rg s(sapge a(ppear% on the monrto
creen. In that case, your dis t0, use to store
programs or data. Check to be sure your formatting command
8>I<Sakctéyarlnnatches the one shown above, then try toformat the
Somge Commodpre 64 prog ams have burlt in "utility” syb-
programs hat allow you t0 tormat djsks much more easily
w en th oP lication program IS rpnnrng Commodore’s Easy
cr# pt WO rocessor IS an example
eyou E care whatn me ugrveadrsk and{ust want
tom ta OLoEr;rna u%(ej S0 t at ou an start o use t r% s}gre
Brogr or¥ he Commoéore VIC- 1541 Tes?Demo disk pagcke
with every Commodore 64 drive. Not only will it format any
usable disk: it will also check out the entire disk-drive
mechanism.’ The procedure Is a bit more complex mechani-
cally but will help you get started if you have problems
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ks nB Ansclr(ng your computer to accept your typing as commands
en't:elrrSt' put the Test/Demo disk in your disk drive. Then

LOAD "PERFORMANCE TEST",8

hen the rfd LED o he front of |i/ou drsk drive sto
%owrn? or flashin an the Dreade ea ars on g

oitor scr en T ove th TestDemo rve

and |nsertte |s like to format Mae ure h tthe

e eegns% ti ntstrl(r)n] the rrve ou don agcrsten
| u still

na enr re la Jhe Test/Den% dl one’Yrat %u dont

an erasing and formattin, youlibe grvenage E nce
T ro?rara as sy uto. 1 serta 'serateh fa S
XPrejg oy, 8 that, just press RETURN. It yo haven’t

After you do’ gress RETURN drsTk drive will whir. nd
send str ngem ssages ? the screen he ods re smr g
onoy U, the messa swrlrndrcate Il |s we wr the dr]r
B hat It h asg Mum er of performance ests Ater

80 second ﬁ 0le process (]II cometoaﬂure ha]
riur new disk will now pe Tormatte fectro |ca(¥ a-
P(e set%reESroT Paln%s},( More |mportantly it will be ready td use
g%tem does not pass the gerformance tests, first tr

arn ﬁure there 15 a real % Tum offz I
entres egn en urn It back on agarn efore yourseo

ecertar that ostranﬂe commands are f oathg

aro n |n memO% %OUT rive stif doe ngtJ) $s th eper
mane test, you a% ayv rive, First
I

etest on anﬁ erbank Ifth sgg Isk doesnt
make rngs wor dy li may. a sho sk drive. A
return visi¥ to your dealer is’in or er.

SAVEiIng Programs to Disk

Onceaflo drsk is for atted ou can se it for SAVEing
Hrorms os exactlgl e( ou wo duse eCommo
atassette. But the dis ?f%

|sm much asterthan
cass te unrlts and re ujres tQ/ erent commands

ave on onedrs [y e/En ve not cha rts ev
um er, the ommand to SAVE any program to

s srmp



118 THE COMMODORE 64 SURVIVAL MANUAL

SAVE "[program or file name]"™

The name o A Qro ram can be vrrualoy an thmg ou
want that er enti e&no\goa %ous long as It
or fewerc aracters ont forget that hyour ommo ore
count it L}face as 3 character Also, ro ram name
must eencose within %lrote marks—ot her our com-
mand er causeaTY grror mess e.
él n the comman rste evice numoer of your
disk drive, an rtmerel In rcaftes toyotir com ute{where you
want) eyour program Save ou fa {0 s ﬁ a device
number, your computer will attempt osavgte rogram to
cassette I ou specity the number of a evrcf that’s not
attached to your computer or turned on, you will get a DE-
VICE NOT PRESENT error,
Commodore has tried to catch %II themrstar]es oumrg
make In usmg e SAVE comman butcHrren e 64d
notwarrl o some errors t at ou mol t make t| atcatb
potentiall ata o your Ha 3 our sanity. If,
exa e, our drive s(s on ut 0es not havead?k In
f] s'ah un om”\at msr et yoa %om uter wi []
roug tecom eSAVE routm%a H that It has
kA yourpr? ram Wh]ﬁ tcant f It out
ro er |?]l The on¥ e%o(o wil % IS the fas In
e front of H rive. When you maOW
me%sage rt)ro%ram you |scover only the unfrren yerr
ur |ma matron run dr and you att f 10 qi

ey . ttay Pr ) pdrsﬁ< rr you

same name o a pro ram eady o
rgﬁ a rogram aie reértdtosve It unHerte

en me
version, t ISk drive LED will ffas jt
ou O D the Brogram ou will get the Tirst version or first
?rq[)am oSnAe\tgreverdert at name.’ T esecond later program
avgr such problems, Commodare provides another digk-
drrve rhctron SAVE AND REPLACE, which is just a varla-
on of eneral SAVE comman ‘Lo replace” an exrstmﬂ
f]ewrt a new program or version of the same program wit
the same name, type:

SAVE "@O:[file or program name]",8

The "@" indicates the SAVE AND REPLACE function.
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LOADIng a Program from a Disk

Once yo%’ve sirccessfull SAVEd a o ogram to disk, it is
useful to be ab ore rigve it again. ro ercommadto
LOAD a Hram from disk Into your o m dore 64’s RAM
memory where It can be RUN Is the following:

LOAD "[program or file name]",8

The p[ograna name ou request mush match ou’ve
orevrous ay use f] Brogram ont ame
s, once again, the qevice number of gour rrve I
fﬁﬁt%ﬁ Ive to a different number, bstrtutet at num er
Alt

hOH h improper tmer?r or use of LOAD command

canno stroy or even’In 1p ou have
rousY sto variation e com ters re%u
ormﬂ J ener%te an errormssa %
usually indicates t at ou o ot ote marks aro the
rcates that er er you

rorI;ram N me FILE
IStyped teprogram ame so atr does not exactl th
the you. original ave rogram or that ave
%ewrong ISk (QF no ? 8 the disk drive. hec re
or either efror_Is ere to coryect your com and a
re}y et an orfrnd oper dis an ut it Jn the mac rne
IFyoy cant rememb er enae reo ro ram,
BOXeang called "pattern matc cnhepyou it. See
Once ou’ve hOADeo and RUN the C-64 WEDGE pr}-
s the

on the Test/Demo di ou et when you
% 41 rsﬁ< ngve e C mma y ADrngya proéram
rom disk can

/[program or file name]

ool TS v, ' SESOSEEE oy

The Directory—See What's on a Disk

|'::-—|-
N——

e shortened t0 srmply

ne reason for u adrsb girvg to store rograms i tpat
the memory 0 { ISK 1S etter t?roerowr] After

you've been playing with programs oraw you'll have
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BOX 12: WILD CARDS AND PATTERN MATCHING

Occasionally, you’'ll forget the precise name you gave a
program or a file. Other times you may want to erase more
than one file and don’'t want to type a separate command
for each erasure. The Commodore 64 Disk Drive's “wild
cards” can save wear and tear on both your fingers and
temper.

A wild card is simply a symbol that can represent any
character or group of characters in a file or program name.
When a wild card is encountered, the Commodore 64 uses
pattern matching to find all the file or program names
that match the wild card name. In theory wild cards could
work with any command, but in reality they are only useful
when you want to SCRATCH multiple files or LOAD a program
the name of which you cannot precisely remember.

Using a question mark (?) as part of a disk-drive com-
mand file name tells the Commodore 64 to match any
letter with the symbol. Similarly, an asterisk (*) means to
match any group of letters. Hence, the file name F?0? will
match FROG, FOOT, FOOD, but not FLAP or TROG. And
“G*” will match GEEK, GOOD, GONDOLA, and any other
legitimate file nhame beginning with G.

The Commodore 64 will ignore any letters following the
asterisk, so G*T will match GEEZER, and ‘TWIDDLE
will match any file. That means if you command the Com-
modore 64 to SCRATCH *BLOAT, you will SCRATCH
every file and program on your disk. Be careful.

Because you can LOAD only one program into memory
at a time, the Commodore will LOAD only the first file
that it finds matching the pattern given when it is in-
structed to LOAD a program containing a wild card.

dumped qubens ofth m onto ourd|s collection. About that

Jme you scover owwhat 1S on wh|c
er?ggor evrn sooner afera Iurr ILE NOT FOUND

o dcote y%“or‘%ﬁﬂatef e sk ¢ }<er|e\)/(eac (eens 4
ecor% of g Xm and1l P

et s i
trac of an the ﬂes Le disk [)y na}%e as well as #\
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formation haé the disk drive uses to locate each of the

pro rams Iste
e director g/ i$ recorded on tracé 18 of your disk drive and
Tan e LOADEd Into o rCommo ore 64's RAM memor eﬁ
It were rograﬂt course, It Is notapro ram_ an
notRUN Tan show he ngme of eac

ars(L Iroglr ”e]rnorf how(lvnerctlrtSsp%%g |S%H¢J %R heed?s mPoostohre

prr%%rams % iles.
put the directory into your computer’s memory, simply

type:
LOAD ,8

A FILE NOT F UND error mef(sa% indicates t at _your
drive rls not turne R £ (or one that’s not
Rroper Inserted In nve 8 the r? Ins| e e drive
as no een prﬂpery rma But |1 Z get no error
mesgage a you ave o do 1S type LIST to See your directory

L%ougeh LISTing the directory Lth uiah/ has no effect
on t ? rams s%red on the vr]r qve some un-
waq ed et cts onw atever program 0U have mr your Com-

0 r View e dlrectory
|rt]se The drrector'y Wi Fo/e ﬁy ed over t ?te existin ? 8
an m yeras revrousyexrstrn%gro ram or get mixe
W\ it, Fr hs.are likely to be h elesslu( confused
Wrt Ine rs andt Pro rams e mixed m the
drrectonul ea adsuf of a dec ocarsl ou avea
ro ra memory, the solution IS t
hen use BASIC* NEW command berore LOADmg
e uecory
An alternative to the poss |b| chaos of pro ram andd ec-
tory_mixing 1 ous the C 4 E Eh 0 rovre
t eTes Demo |sk at s wrth mmo ore 1541
ISk drive, Thrs r m anew |rec ory function to
Xour comp uter usin t ou can cal
P he |rec ory Wrt nert er con usron nor m ur%/ to your
Pogram Wher the C-64 WEDGE program is rurinin
he appropriate command IS grven the drrector an e
Wed N([re rogramrsel are stored In a part_of your computers
where the(}/ wont mix with your existing program and
tcan be drsplaye M&omhupse ting dhte proqramd yoi hravgnrcré
e Co [ e command to seethe directo
P 8&1 E% SErsproperly running 1 srmrny y
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or

To Erase a File—SCRATCH It Out

it ?0“'?2§tefrfe e Programs, w“r%}égmé‘s””sobe
”W py (P gks woul g ﬁﬁed W|th acon?usmn of worthwh ﬁ
worthless %rams some t y to never see
ﬂam and som a ou coyld neve find. P mo ore Ero
es a program and file-erasing comman cae
omman your mmodore tg" SCRATCH a eand
never be otBere ¥] 3? dn But be careful. Resurrect n|s
r rpa%%ners etter nandfed by clergymen an neophyte
erase a file with the SCRATCH command (assummgi
thah Od“s\f éillr\eed OPENedaﬂIe and the command channe

PRINT#15,"SCRATCHO:[program or file name]"

or

PRINT#15,"SO0:[program or file name]"”
g T T
%)engsngarg Otherwise, you'll get a FILE NOT OPEN error

Backing Up for Protection with COPY

ecaued|sks can be damaged easily, it’s a gopd idea to
E i gcskaegpafei el

ace se arate 3/ the origina

ommo ore 0 era| hat 1s bullt Into gis dnves
incl desaC uc atc u cate fi sw

sm command H wever | ave yon r|ve

omman wont he % ?y 0

the
J]uphcate files onto the same as t e ongma
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for some reason you decide to make backup copies of pro-
8 rps or f |eles ony % same disk, make certapln b |vept he

cate a rha erent from that of e aV|
files wn Ttesame namg on one dis ?iop
thodgy mind of your Commodore, So the 64 wonT %ou do

ake a duplicate of a program or file on the same disk
usmgmheecoapyuc%rnmang Beg ! !

PRINT#15,"COPYO:[new name]=0:[old name]"

or

PRINT#15,"CO:[new name] =0:[old name]"”
A typical command might look like this:

PRINT# 15,"CO0 :GOLD=C) :LEAD"

Ifyo h1ave invested in tw ?r moreJ isk drives, you caE
o the programs an files on |s to anotf rd|s
|c nee not Ven eformzﬂ gby i
LL L{)robgram mcluded on the est Demo dl% cked
| ﬁx T0 useé %r first set the dgyice
?] f your drives to different vaIues Then
the C PY ALL program by typing:

LOAD "COPY/ALL" ,8

and RUN the program. All you need to do is answer the
8uest|ons the program asks. Be sure to replace the Test/Demo
isk with the one you want to copy before running the program!
It the d|sk you want to copy to has never béen formatted
hefore, the pro%ram will ask 'if you want to "new the output
disk.” Answer

You can make, hackup copies of important d|sks even ifyou
have only_ one disk drive by usmgi(the 1541 Back Lﬁp program
mcluded in the Commodare Disk Bonus Pack. hIS set of
ut| ity Erograms IS 0ften given away as a premium when ou

}/ ommodore 64. 1541 Backup will format the dis
puts the backup copy on, so ¥ou can use a brand-new, unfor
(ng)at ted (or dingy, old, used, Tormatted) disk for your backup

ersion 1.0 of the %r m, _however, is very perplexmg
When you LOAD and RUN 1541 Backup, you get a whi
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screen with blue lettering and boxes and not a hint of how to

prac
The first thing vou should do is type ei B or D. The
d|ffe"]ence tis thq COpIes onIy h égrs o? he d?f]k where
ave Wri tenéa Pams or files. D capies the wnole disk
detail, The bi

b e 4 Jonger, SRR ol e
{Hsca acity is, used.

enext ste IS 10 Lyeln he name ygu want to Hlve our
thoép ror?ann omaNlchhen yog?coorﬂﬁngvgndtv&apts o
you to t ﬁ ?nad?s number qan ¥ﬁ a?('[h L
Once enamm% IS one t i the dis ouwant
¥our ackqu and follow he screen Instructions \n (he 0X
num ehro “mgstorn gere\ne “cigng%%ar%)no s Ufle disks 2
une olgf om Itwg Tqram IS? mOSur glsk sﬁu?ﬂ?n%rouangf
g(elglll Eou dont now onex try pressngthe

Combining or Concatenating Files
Using COPY

Sometlmﬁsso\ﬁlo 1S nﬂ Ret V\erra%n Po Perhelps whcllemcounteen

tl Ig that }/ﬂgotspshou Ee com Ined to etﬂg
we Lheal! e
|t e on EFW]Q é?—l awa ean %

sletover Pl
ra mers often. conB ena? (?
e word combine wever

roce Hblnm ile

PC mb |ne % ou would % up Icat

ut string tode erteol ||es hat WIS oco |ne
sbetweent nce

ft
eﬂu?ﬁgﬂé a command to combme hree es wou
typed Itke this:

PRINT#15,,,COPYO: [new file]=0:[old file 1],
Cold file 2],[old file 3]H

or

PRINT#15,nCO:[new file]=0:[old file 1], [old
file 2] ,[old file 3]n
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A typical (albeit a bit unusual) command might look like:

PR INT#15,"CO:SANDWICH =0 :BACON,LETTUCE ,TOMATO"

Changing Program and File Names
with RENAME

Sic tra srt%lorra and all ha You thoughtl¥ou hlada erfe}c
name ory rogram and yon J ertified etter in t
mall th %Mangler as” already been re stere asa
rademar and document ?o WareEm Jr
Fnrn to sue Xou or an arm an a eg and ol ars
eft i your savings acchE f]o dg? Chan eth(e rl(a e of
your program on't usrn the Commo ore dis nve
command RENAME! [t sim gnfc you’ve lgured out how
COPY waorks. Artter you've opened file"15, just type:

PRINT#15,MRENAMEO:[new name]=[old name]"

PRINT#15,"RO:[new name] =[old name]"

or, to use simulated program names:

PRINT#15,"RO:FROG=TADPOLE"™

If All Else Fails After an Error, INITIALIZE

%nves are understandrpsgnmachrnes When

suall

for?(heglvrr/ ai wo?qu] ISthker |rtrseeadug srt t trng yPausrh?nUptlhe r
red error LEDs and silent umm
Dummy! to emselves. Sme mes neo our ra
res lons rals h es 0 h e relia

ne, w |c wr re use o acce tan erc mmand
Itw | st srtt ere, Ias In efore the machine can
can Hg |htm else, it must ha et eerror condition reset. You

ll 0 Ways.
One will cause you tq r el back in_horror, Tt#]rn off he
ent re com uters tem, rrln%ruﬂ]rn% he disk dnve

turn
e
[rmrunarnriJ H r?eed rorthe S&{/ h H]rst pl‘ace @o r,yh
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fort dat solytion to robIem Although %orﬂmodore does
ﬁet at| %u lérou can switch off the disk drive
aon then. switch 1 bac This will clear some error
con rons but 1t could ossrb ny rt your computer sys
The be ter aternatr d the “one rec mmende g
Commo ore, is to mrtda rze ¥our disk dnve In other wor
ut |t ac m he conditi n Was In wh eH you turne It on,
ou o Y Usin %esse é INITIA IZ
comma rs comm N smI makes the qisk drive t
hat rt as been swréce ci E on aoam
After opening good old file numner 15, to INITIALIZE your
drive and reset'an error, type:

PRINT#15,"INITIALIZE"

or

PRINT#15,"1"

Making More Disk Space with VALIDATE

| genfral the Commodore 64 is laz and on(]y looks in a few
I?/ ocations t osquee e.in new Dfocks of data onto a disk

y Ve used Jora hrean have SAVEd and
S RA CHedbriro rams and files dozens tkm hre may be
somee pt,y 0CKS 0 se (gy |s nve ost orS{ 3t

the
caﬁr ans valua |slk aI tatg be waste
e Emm N causes |s Ve oreo[(%an-
efrles on a disk an squeeeor,rt Iank bloc
soweaks havoc random l at so e ro rams
Inclu I| o ou ow can create poss(hyma In es ctors
rwhoe ear r}othe worszodu beve care
sfn |sco &nd you know yo o -
om on the dis ue tro can

squeeze extra emo{)( anrz u ave
ﬁeor more ra f1es on he |s knoww

er you
ave mQr se the E command.
2\ l% Eadrs& e sure Tile number 15 Is open and

srmpy type:

PRINT#15,"VALIDATE"

or

PRINT#15,"V"
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The C-64 WEDGE—Operating the
Commodore Operating System

a/ou havent noticed. usin me Commodoredrskdrrver not
easiest thing In the er to do. Yorar rngers co!] g
cram ed or arthritic just looking at the rrec res 0
Isks. Most compu er? USe very srmge commands to
rea thelr drrectorre& ?wjustae] tters—not quote
rks, commas, an that “other shiftiness Ahat makes
\tk/le even a Sim eCommodore disk command a creative
rtr 9 lesson in_itself
n neers at Commodore are not dummies, howeyer, E
ommodore eope reated a 8 tem hat sim Ir |es |s
comman S. It co ne tst e Disk Operat rn ste
built into hhe sk rive with the comn er usrng secra
Erogram as tan amazrn% ePro erty, Instead of ern%
Ded Into the first availanl srn our omputer
M memory, H]épro ram takes a hike an vrroges |t?e
near the top” of t Pr rotects itself V\)/ u shuftl
other programsr and outot venaN commg
which erdses of er BA I Erograms rom your ommo org
s RAM, won't %roqram tsnearyrnvrsr
bIe after’ It’s RUN oncer 0esn an ou'd never
know It w% s there 1f It drdn’tmaelrfe so mu asreﬁ
Touse rssecra Iprogrﬁ Tv RUN §C64
[p st Demo sk SUPQ} ith
yourC1541 drve by Inserting 1t into your disk drive

and typing:

LOAD "C-64 WEDGE",8

hen Ern RUN when the Ready returns

e miracle tha makes ur rfe r i not the C64
[ ra wev eD rogram on

sam drs pro am us o sthe
hedrs an ucksr a%e up InR

o em tra IS for o rse é& %
tﬂe”vhh (5% ]LeSI}{D%nQr Wono’tmboecauser{\hg #”gquvnyreeerasa&
Disn here e found.

en DOS 1§ runnrn our Commodor erI become much
mar er w en It comz rgc%%nrzrnsa rrv omman s

key dn gredat ere%rrllsalrgor ﬁe big shift arée thvelnl$eco&glysrr=ze as
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f]sk -drive command angl ?utoma ticall dy opg the_command
channe anﬂ route what follo s ri sk drive, Your Com
modore wi ow reco nrze e names without

arks arov rw (P y U mu t rememb rto
0 1S to tell the machrne ch rrve e command IS
meant forwhgn usrn the COPYa SCRATCH command?
In_oth er WOras you Commo ore 64 got smarter but still

cannot read your min
heﬂrfig \yN FE arso lets f% U rea err rme%ages fromf

our |skdﬁr/|?/eTfas enge?nrssro e un nown re ronteaon
}F%E% a SHJ comman f or > i?owéldp%

messa ew on ourmonrtor cr en
ou be r% \Peahr jr

there |sa ro ngaw(rruthdelserr?%rand orr}rrrvlesrtmge orw etner

0 mere |
y nsum aT%mrIrXP rp kcommands become the following;
DIRECTORY becomes
or
%
SCRATCH becomes @0: [program or file

name ]

@0:ALL GONE

COPY becomes 00:[new file]=0:
&rold file]
@0:GOLD=0:STRAW

RENAME becomes @0: [new name]=0:
&rold name ]

@O0:BUTTERFLY=
O:CATERPILLAR

INITIALIZE becomes @
VALIDATE becomes

LOAD hecomes /[filenane]
READ ERROR MESSAGE 6 [RETURN ]

Changing a Disk Drive’s Device Number

)ég)u |(rjrvest in more than one drsk drive to use X lﬂ
8 odore 64 computer %em It 1S, Im ortﬁnt Mﬁet ac
rive nave a separate and difrerent device number. ITyou try
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use two disk drives that both have the same device number,
nen%W oy SnL ooth hate g same device

ronejsli nction pr
ISk (fnves d V|ce numJ)er carP %e chap ed tem orar|
qrou software co or. ermapent hrough a sl
cat|on to each drive’s internal circuit

r
ou wan to assign.se raedewcen mb ers% our multi-
Iedyr [9 { tlm )

E |ves It IS Imperafive that ou turn them on one at a time.

irst, turn on one g|s k drive, t ?]end Hopnate com-

mandtoc ange Its device number. Then turn oh'the next r|ve

Lw 0|3ng Ahe pgro riate command to chan e Its device number.
U

rVes run Iné] 5|multa eo and bot |th

samg device numb ergl é)% reclﬂ OUF I
%SWrﬂﬁ'}nbé’rC%a?g i Jour Srra” il i
ecomman(f a%ge% fu rve o ewge numb 8

OPEN 15,8,15, nM-W ;11 CHRSC119) CHR$(0)
cHrsC2) CHR$CA1) CHR$(73): CLOSE 15

e general command to change a disk drive’s device
num% Ih n11ardware setting to newgewce number
suggest vaues 9, 10, 11, an 23

OPEN 15,X,15,"M-W:" CHR$(119) CHR$(0)
CHR$(2) CHRS$(Y + 32) CHR$CY + 64):
CLOSE 15

Yes all ofthat has to be typed in without error ever
ou urn on ourcom uers?g ¥v seems &eabf, ﬁ

i e
Iwo;umpers {?ma? onne%tlrng w?r s§y|n3|ne I?S Case. éHiqot%

éle¥ ers ar

ers er§ rive knows It’s supposed to be
0 change a |sl§ drlv?s device number permanently, you
me et¥ r]e or both of these jumpers.

& |ce|nl9mqbn¥ %Jumper marked 1 will change the drive’s
Uttin (Eﬁ %dumper marked 2 will change the drive’s

evice n K
1 and 2 will change th
berfomgngrlve i and 2 will change the device num-

|nStrUCIH0ns B wmpers and make the changes, follow the

an]d mslé‘ﬁﬂe%ﬂ(ﬁ ca ?mplf%% s%steén |v|enCu|H|dtlT ene disk drives,
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2. Lag/ (rve uPsrde -down onatabletop and remove the
fourscr ws r! ts case together

Turn t Ve over nou trng your hands ar und the
rrve 50 tha rt doesn ome apart. " Then remove the top of
the case and se]t It aside.

Remove the two screws on the side of the internal metal
housrngr Remove the housin g

rent the drrve so that its front (the drrve slot) faces

ou. The device nu gumﬁersag on the left edge’of the
rrnt circuit board, the middle. Cut the ap roprrate

6pReassembIe drive in reverse order ofdi assemblv—re place
metal ous nr\;l screw ||r 51 ce replace t?? the ase:
tHver fL e((carefuelv screwrnall

our screws fo hold
e whole thing together.”Connect 1t up and turn it on.
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THE COMMODORE
PRINTERS

y Itself, the Co maodore 64 | ian actoEWIthout mlé M
BdIence Cﬁ ain |t can te tales o d|smay an
out your home bud ? our Income tax or even Wi te

Your most Importa( nt letters a H home\gork assl nmen s acroi

ts screen But| ?everyt Ing, It does a g an/

I] H gse ect Tew ov\yo r nends an am|I who ¢
dle.aroun ae of th emonII?r .
Pnnter ca c IhakIng ee(!usw and \Fola-

tile Tetters an | s o créen and ma |n%

permanent, Pass roun pnnte cuments Why elSe is It
caIIeda printer?
omm dore off(ﬂs seve ‘al d|fferenlI é)nn ers, and a ter/
nntﬁr atarea |rect compatible with your Com o ore
5 MPS-801, and”C-1526 printers
and he VIC 1520 ?nnter/

The most HO upgr0 mogore lo rhters the VIC 1515,

VIC 1575, a# use exacty e same mech amsm
The only difference is f ﬁ VIC-15 a MJDSCII can
use WI [p aner 85 inches (once the pror e ?ges are
removed) a full 80 cn Umns across, Th VIC- dI 5 allows only
40 columns. Not only are the VIC-1525 and MPS-801 more

131
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defrrable buA ou’ll discover o eof them s likely to be the
on1y c(rm oe%rrnter our dealer carries.
he difference between the VIC- 1525 and MPS-801 o ks
o vrou but |sm re subtle. T eMP 801 rs the new r model,
\ aasee new case. But If you |?n|nsrde at cae
I essentra ?/ t]he same mechanisi as. operat es
odofe as added an extra serial connec or
e bac "of the MPS-801 to %V% lY more Vers tll ty
settin u[evgour comveuters ? t the meanr fer-
ences 0 n}e S 8topt ere %rnce a rt/ scrHo
tion 0 h%operatron of T erI e essentially tne
same for the M concentra the more common
of the twosome, t he IC1 5, Assume t taII refe ences to
it In this chapter apply ortsyounger h er as. well.
T emore ex enst)ve C %526 garn her erce H)rrnt-
ree times the rate o either lesser

mgc |th ESI crhaar %etrt It m es N paper have r e,
sharper, aH ore aried Loéh (h t?t pT hose in t Lh)g
will immeaiate yrecognrze at there are more dots In its

matrix
he VIC-1520 printer/plotter Cﬁn draw smoother and
cle(arer chtures than an){ of the qther Commodore é)nnters
8 wit gro er manipulation of Its dra mg pens can pro-
(ie |ma8 n four.colors, As.a printer of text, r\owever It’s
a‘ctg?sm rarnsta ingly drawing each character Iike a labor-

hould you Put and investi atte mnters the V/|C-1515
and VIC-1525"will soon loo ve amiliar, especially since
artj ear in va 10US ?ﬂur drs UiSes, AJ apanese
IeF Ser osha basiC mechanism, which
} oavar eundersevera other names, pernaps the most
amiliar one erngi Gorilla Banana
These prrnter clones are easy to sr%ot because the aII logk
alike, wr(h he same hasic shape, the sa esmo astrc

cover, and the same tin aerav lal on t
hand sice. However, be Xwgr that aa“] ﬁese srmrlar%oolgrng
printers are not the ‘same,

The Commodore dup of erhosha Fgrrnters as We(!l as the
other Corgmo ore priners, mtegrate Ireuit
ch rRs IH f em conAarn ng the sgecra codes neede Ao
gr mo orﬁ 4-character set, Other hran ?

prrnter wr not ave 1 ese ROMs and will notErrnt al
e araﬁters ou se ? he screen Other brands of this

th
|n mechanisi use dif er nt interfaces—the com |nat|on of
ugs wires, and signals that connect the computer to the
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ﬁ]r(r)n%err And other brands may not directly plug into the Com-
The bo tiom line is that if you do }Owant Fo delve into

L e
grrntrrhgea 0res \\r/verj Boba % pecause r

e. An aIthou hrtsd rnrely not the

rmter m 0rks an IS wor
? h(e ec anrcso opera rng the di eren Commo-
ore prmers Iffer on some fine n eso tware Instruc-

tion the Commodore 64 rr] or all [rﬁrmters are ver
H]elirg t esame grscussron of how to use

25 Wi
get you started putting your computing mto prrn

Getting to Printing— Loading Paper

Before ttem trng o run your_new Commadore VIC-1525
Brmer og asu ly of paper for t. TheC%S%? can
se 5”]8 e] [ con uousf [ oaper t proba

one o al the C ommodore VC1515 and VC 525
Errnt rs%so |utely. must use c%ntrnuous orm paper with Y
prac et Les on its e ?es The pript mechanism is entir 3/
unaple to ande srnge sheet% aper such as normal
EtatronerYa zou need to use i

aper, you can
ap | paper with extremelg/ P nep *o)rafJ Pr Y
n continuous-form pap rrntot %onf]mo ore-c m
%rrnter mechanism |sab|t tric Irst time,
othersome once ouVve h at gr ctice. First remove

r mere
tE oked plastic cover. Then o aper drive trac
t %Tck Fastrc assembyjes at r};er sr%epoft Re ‘rgnnet

rrner P our Index finger or il undert
pge ofeac ractor anélrﬁgr tup. Itsﬁouq snap into Its open

II(?e the tractors on their mountin |r il to line up with he
Eroxrmate ed%es of the pﬁperyou il eusrg e correct
ition for them IS to make alr centere tractor

iibOU t \a Inch from the end of its t aveI MOV'”M farther

et however, may |ve§/ouamore easm an mar rn
rogra rstr etween the tractors, are hrﬁ

rollers at s g ort Ire pa Las it goes t rouH

értors Arrﬁnge e rollers so that they are equally

Sp(flrcrger n i?ronte raecg the pa u plan on using from

the rear of the mach %e Push rpé) ?Iatpon the anglegd rear
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surface: then, using your fingertips hr through the slot
unJerthe pHnt egc aqrsw ?( r‘rpgé) ertr s?eeJ h
Phagernrrhot e slot until the ge pop mto View |n
Push the paper a bit farther until_you have enough pa er
pager, .0 rhen pull f Up°about

pro rudrng ront to grab en pul Pabou
mc es an (hﬂ over ne tractors. Lrnﬁup he lef elge and
rgssrah% rfsee oles in the paper over the drive sprockets In

Sna th]e eft f ra orclosed Then deS t the right tractor s
that t e m er fit ne ty over ts s%‘)roc ets an,
i e e e W Ve
Err ter. The aer should extend exacg the >éame drs ance

d show ex C?/ he same num er O%OR h sprocket ?
a ove each tractor. It's easy to be a single sprocket ho

Nex djust the tractors so that the paper curls flat roupd
the ruhﬁ r rolﬁers between t h th Pea 1S 10 H
tractors ar enough apart that there I tension on t é)aper
but not so much Tension that the feed holes in the paper are
distorted by the feed sprockets.

You coyld start Prrntrn? without dorng more. Note, however
that you'll be starting haffway down thg first sheet—and that
first Sheet probably isnt in Such good. condition after being
your first experimént in loading the prmter

Using the paper-feed dial onthe right edge of the ﬂrrnter
advance the paper so that the perfordtions between the first
sheet and the second one are located just af the top of the
prrnthead—the part that moves hack™ and forth to hit the
paper. The paﬁer -advance wheel Is much easier to operate if

?runtreer |Or\éte e smoked plastic protective cover from the

You dont have to be particularly clever to figure qut that
you’ve just wasted a sheet ofpaper Whats more, you'll waste
anot erone ever trme¥ou ype out a single sheet and tear it

rrnter hat’s the price you have to pay for using
contrnu us- orm paper.

As prrnters he Commodore VIC 1515 and VIC 1525
are weaklings, T heir miniatyre mechanisms srug%e with
the ratherodrnar¥ job ofrunnrng aper through th achrne
To ensure agarns gro lems, you must make ure that the
paPer 1S lined up properly wrth the printer. Neither printer is
able to lift a long strrng of several sheets of paper from the
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t th tack of bl I
e 10 B T L
ﬁgmgpe$| St also be directly in line with its path through
fnte{ Stan In Pron ?gyo rJ rinter and %

€ ur 0
2 i e deer
?r 0€s Ot exa H

Irst s

%ast resrstance In
ote printe 00 askew or bind up a
eraI shee s are use

floo
i
t
t
e
? ter the

The Ribbon

Some prrnters use.ribbon cartridges th tare eas to Ioa but
some\(rr expensive because y U en as IC
cartri ea(!ort with the rer that you ne mters
use SP Bons much like thos ono |on 8
riters. The ribhons are chea but t yreIr e urn ur
In ershrpur e no matter o eareu ou are mé rea 9
the h the machrne Whe Inexpensjve Commodore prin
ers chp r[ compromise solution: errlitbon moves between
% al cartrf]dgs Depending how gOH 00k at them, they're
ther V\ucet]ec nve |r}enc r twice the hother.
Actuall rea |n the ri E)on on the Commo%orﬁ rinters
is re!]tI hrst familiarize y urseliwrt rrb r(]
rtrr that come In the’c arpasrc agf
tegrrnte Note that the two half-cartridges” are not
| en ical byt a ebgurr?r |mages of one another.
emove ﬁ' on from ifS pac a%e an stre chr between
the ﬁ%strc S eIIs holding, It In front 8 H 0,
you ave onec ance |n fo rofhavrng ecartrr efribbon
assem ?/orrent% pro erg t readrng In the printer.
Note that ea cart as a tab on one of | ssrdes
tha |s para lel to the riphon. Tgese tabs should be neares
Y he top ofeacg ha ca{trr %e hasarrdﬁe on It %ra le
other hbon. The r“n each cartri s an L-shape
?trc { eaq1 %r[r)r ost af Its outsree
ouh fterr on roRer oriented, gou stretch
the W0 S rrns aPart I%o Ifnga?trtr att r rshg tt?r\?o
’t Ills %paPt aﬁd youql feeIg lI Fe "give” ? mtheQensronrng

p
easdy ey e e URROred Tength of ribon e
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awa from yo% between ¢ he prrnth ad and he paper. Use
finger Zou must. If'you dopt want to ruin gour
anrcur you can use the eraser end of a pencil to sli

oWn

stesetret qesh%nve?tt?earlfs?grm?(tﬁs aprnthel\a?ttechtae bvelr0 SP%%%

he h artrrd es stretching them apart,
rr emaoun a sand DOStS on e otom
P A T

refeaset em. The s?r ? ﬁ prnth/pace e8 OWN ?r
L-shaped ab on the bo tom eac ha -cartridge an

tens nof sprrn rns e the i

h rrn usual tosat the leftmost e dof

its dtrave er

o aron r] HCO venient for rr tio
0aqling, do nof try to movet inthead to. ma ur |ife

0
asrer nuall movrn i\ rcﬁ actuall veg forcl
Ttaong/‘ h Xd our rinter’s life rat eyrahrup tly. Q ng
Itera ouII rp Its

eclam edr herrbbonadva

Frna?ﬁ eIl on mu

e S

a est from y sma astrc ever at IS Su Sp‘pose 0
clamp against he rr on Whent e printhead move orwar
this clamp gu S the ribbon ann adva crn It, When th
Errnthea turns, t e cIa ns an rrbbon stay
tatronary ustbl? ever counterc lockwise
ane Selps tlh? ribbon rnto heg at opens up between it

After ou start rinting, if the characters printed on the

Pa era year to bep ll tor If the rrtﬂ)ons udges. agarnst
ﬁ]aép P tween characteys or betheen rne% a

rrg aq force yroﬁatrng ver on the le h
bbon a vanceg { theag mech anr m. Turn(m

ever counterclockwise Irghens e print; clockwise datkens

It
When you move the lever, you'll notice tha]tr t clicks over
severeh smaII epressions, on Its mountrng plate, TP ensure
that the p rrnthea orge doef got change all by rtsefdurrﬂg
Prrntrnﬂﬁ he everg ttOSt around, make suLe thatt

pera/gerc s into one of these depressions and “locks™ itself In
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The Smoke Test

You can ga I% check to see if youve rorierl loaded hoth
ﬁPer and ripbon Into the VIC 1525 or ]] as well as

ﬁrmmew ether your erter IS me% anically in top orm
wrt ouf eve avrrkg ?co nect t ema(i etofv ur computer.
Th ert)rmter ﬂ t-in_functi ncal test E at lets
it aytomatically an contmuous y type out |ts complete rep-
ertorre of charac ters.

To run t er self-test. find the self-t es device select

est.
witch. Itsa m IblacLs[h bo?as strc on the bac
terfrr nter. W enyou ace erearo eVIC grmher
e se ft st switch is at the far left, next to n
net he printer totecomguter stem. This switch IS
b e hard to-see rarsed plastic ¢ ara]cters ) 154
e errous monr er IS eas oexir ain. ‘Bes) def] %n
dling t eseftes fug |0n t |ss itch aso controls t e
vice number assigne rinter—either 5 or 4. | r{ﬁ
have an astute p rceptro o e 0 vrous ou Cﬁn probd
figure out that settmg the switch to kes. the prin ers
devdce num er5 tting |ttoé akes ede ice nFmber4
An setm o uesse grves t)r/\out e selt %t
Torun t esefte st make e ho rand ribhon
are roper\x loaded mo the pri ter Rgnnm etestwrth
aper n reve )fresu ts,.an a tamage
e riptheaal Slide the sglf-test switch to. T (as far left as™it
0), then turn t he rinter’s power swrtch on. The power
swr% IS the one nexé
rinter shoul

the po er c?d

n its memo ‘(i o ttf ouunet\Ire%ucrgara]ctﬁg
IBower oFf P&e He self test svl[r)rtc %nother position, or
aLgou don’ get any results then ryrgg to run the self-test

matt %ure nter IS getfl Sv\cl)lwer The. ﬂqabgf s(%rorevsgrd
on the r? fron[g Tlr}]gp rint r S oudLrTrow | oefn’t
make surg Brne§ on and p gged in, Sti

8?u?g|ake sare Rrelrg)r?tﬁelts }re printer is plugged into is live B?/

r gelse %a Ps[”eﬁ)eclLr the rrnnregts Ife seO fTrQee fr(r)svserrroléir%r 0|s
e%yﬂra]pasrcporecodu D ri Q

rinter. Make rm er IS un
? screwd 0 twist Phe 1%

rrom af owe en useasma
out courlterclockwise. A good fuse has a my, continuous

sw
0
th
e



138 THE COMMODORE 64 SURVIVAL MANUAL

wire wmde it | Fad ste Fhe wire %bro en or nonexistent
ang ¢ glass shel Use may be Odeéor blackened
|n3|de] use 1 size 3AG anF| S rate am ere.
e rmters Power LE ghts ang he self-test switch
I5.1n t engzj lo05| wn but ou et no self test, planareturn
tnP ealer who sold you the machine.
L the self-test runs okay bg t the characters Iogk
Feavrer smudgy, or too light to’read, adjust the printhead force

|f the pripthead chasesbc and forth across the paper aHd
0 “eers e o b Imonoseite otk
E y h/pqe ayf cﬁaracters ﬁ;% ePop%aIf or the
o om a ? wead{ustm bon
Db, B TS L T
eentW| ourgdeaier IS a na?p
g%l rmt rexecutes the sgffop Ewess a %og
see t ecom ete Comm% ore chargcter se} old ﬁ azone
lying co ors and I

a0¢1. YoUT orinter as passed wit
reagp be put ook, P

Using the Commodore Printers with
Application Software

0st cases, getting a omm dore printer to work with an
Pép ication” software” packag e Ike @ word processor or an

tronic spre%s eet IS a eIemen eiry matte Jushconnect
eprmt% e Commo oresEena outPut ter 3
n se}tt e device num er on t rmte to match the on

feso t(Yvare pack eexpects usually number 4) using

ese test/device numper switch.

fwritten especially for t p]e Co modorec é:rig
dFre printer com ma lon, t ﬁ tware shou rea now
all the secre& ? ?( to access the printer and make | do Its
most elaborate tricks.

BASIC Operating Procedure for
Commodore Printers

Although what a pringer is, what jt does, and how it does it
are alv% raIth for\Pvardi u3|sng a pnjnter Wltqh the gommodore
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(and wﬂhoutspeualtzed sottwar ). is not. Just as essmg
button W|In%tmake anyt ?runon our ommo
?re t ere’s no sni no to press o brin Pnpter
he You have to [garn ecommands and control codes
t Feac Pnntet 0its |0
T eon %Rro em with oPeatn y?ur Commodore printer
sing SIC language that is bdilt into your compu %er IS
t at F commands Just don seem to ma sense I?
You tel your computer to PRI NT and what Qe it do?
Scnbbﬁacross the Screen. In order 8 IJoa er-and-Ink pri t-
Ing with BASIC to work, you must underst dBASICalt
a ommgdore 64 is ratlhe[]fasttdtous dand likes to kee
ata an épr(?gr s sloshing around in |? memoy
o[gantze ta avm @apers scatereda over|
ctronjc des t tries to put everythj n[% % Ytn 0r-
gtaton It wants (fendoapenp ra ust eﬁuttnoaftle
e%rete(;ommo re 64 knows w atto do with 1t
|rst XP ave, therefore, IS opr(epare a]fletolder
the_information_you want 0 send Int t e nnt

tou

In erms of Gommodore BASIC, wan
First, you a35|gnanum er oeac etoi en|y| the way
yoy would pyt-a lab ona ile oIder .
|th the Commodore 64, you can assign any numbrbe
tw lan 255 hesef es. File nu nd over
il e U i 2 e e
|y tecourse sm t?e number 1dentifies he Hﬂ i

ve 10 Use the same numberw enever uvvn
Xen t§yt e file to add something to It or take sot/nethtng out

When\% u OPEN the f|Ie ust also te|l the Comn]o-
ore ere ou want to sn the in ?rmattop in the f
V\% doin Yhtn you utin the eshoud%odtrecty

ere ouw ntt a|n ou mu%t use a humber
|dent|f the destinatio ot e dafa, but this time the ch0|ce
IS not yours. This function (f to your computer sys em
The d stination must be specifie dewcg Der. Ity
want to send something to }/our rh ter an |ts eV|ce nurg-
ber |s4 oumustte { | atssuc in the O ﬁ commar]

comman ile bound for rinfer aso

eman st at ou S eC| eht ou want the printer t
nseu gercase % %a IC symbols, or uppercase and
owerc se letters for e(ery %I prin

Appending a zero (or not lﬁ to the end of the
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OPEN command mstruc the printer to use capitals ang
f mbols. T enumber 7te $ the printer to use uppercase an
wercase et ers

ne ma< oe afile btound for the printer (as device
number 4) ta efo lowing form:

CPEN [file number],4,[mode]

The command

OPEN 42,4,7

crea esa5|lenHmber42that IS da swned to the printey (device

num er 4 ‘nt e%pEoercase er aée ett rmoe
8 gou can send data (or whatever) to

Once a Ti
}epnnter to exg t. Yoy can othhs two Ways.
Irst usesacomma 5|m| ar ot ePRlNTt at sen sc arac-
ters to the sgree Each |n VI |I Ine { ent to the
gnnter |s pretaced with PRINT# f|enumber fo lowed bya

%e # 5|gn distin mshes the command from an ordlnar
PRINT. If you aCCJfL ntall y leave a xpace Det ween the #
t

ePR NT; you wi SYNT Your ommo-
re 64 recognize P INT an |nks the command
Issaannd0<t |en%yP INT fo yasymbol it does not under-

mat|on be RNT the correct file, YOUWI a
gnet L ERR orget to put a comma after

swnh gular INT command n% [msorlmes
aracter Ao have [inte a y 4 you type
em must eenc ose inside guo tion marks,
ol V\yplca command to send data to the printer would be as

le jdentificat I8 ust follow so that the ‘nf -
you% o

OPEN 42,4,7
PRINT#42, "This 1is a test of this printer."”

The Pnnter can also be turned into another outlet of your
com %r?{(sarlds%?gen you use the CMD command, it will mimic

After ou [r];”e nu ber] |nto ourCommodore 64
everyhm ould orm H XP rmomtor Is Instead
sent’t oth eyou’ve specrtied, typically the printer. (Com-
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pdore says that the struc ion. makes the rrnte
mrsten to¥heg rn [; efrrst hrn our prin erwrlli

type after a C D 1S ﬂways a Drea ed ry

As an example to have your rrnter prrnt out aLISTrngJ

the Pro Lam C\rrrenty Inyo rlmmgérlers memo% you coul

type Inthe following series o ate comma
JPEN 4,4,0

CMD 4

LIST

Note that after %u use CMD, all PRINT rnstructr%ns are

sent to the printer but not to g onréor scr}een What you
%)e Into Ihe computer 1s still hsg emonrtor ut

f the orrn er. T at ust howt 3 WOrks.
is, 1t would be

hat wh er as_peda

ang to %a eabrake wou dntbr??T top senorn eer
thing' to the rrgter and route It ackt onitor, all you
nee do IS Sen a INT# command. At eend of the
# command, the rrnter assumes t hat ou're done
send rnIg "daﬁa and I st srsenrn Commodare sasthe
prrnte IS 1tened Do snT that Make everyt rnP lear?

The net result 1s that Wh\le D IS rn effect, all PRINT
staemensare routed direct rinter, But as soon as
th epr”r errecervesaPR NT# ﬁtaeme t, the CMD i rs cance ed,
F obac to the monitor scyeen ere ﬁ
ong Su sequ tPRINT#s however, will still g

rinte

pUsrng files to send rnformatron f the Prrnter seems like a
neat I08a. You ¢an set u éera fi ESﬁ Ire sametrme—sa
one in the g“) ICS mo ea one in t o ercase mod e—o
USE as your ﬁademan% edata In one he ndturr] into
rinte gra ICS, an e ata In the other file would be
rrnte percase an owercase |etters.

You cou even OPEN a new file for every statement,
except that the Commodore 64 does not allow more than ten
frles t0 beo en srmultaneousl And don‘rforget that files are
used not onP/ for sen rn%daa 0 the printerbut to the disk
grrve as well. It you're not careful, you could soon run out of
iles
Obviously, some way of unOPENing files is necessary so
hat Iyou dont qurck use up your alfocation of ten. As’you
sou have quessed, groper command 1s CLOSE followeg

y the file number t hatX u wish to CLOSE. No other specifi-
catrons are necessary. All the information from the OPEN
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statement rs automarcall canceledb hle CLOSE. The frI
umber In t I%lhemen IS miere necessry j

r‘]e ICnoammodore 64 which OPEN statement to refer to an
To CLOSE file number 42, just type:

CLOSE 42

After you are do usrng any file, it sho%d be CLOSEd.
Hra Wa ushoul never have fo worry about how many
Iles are s OPEN at any given time,

Special Printing Effects

Instelad of hav, % dozens of swrtches on jts fron P or back

anel to ?ontro the variet ofsPecra prrntrngf fects that It

can hanrie each Co 80 grnt r uses software instruc-
rons called command codes to Switch modes (see Table

r computer sgstgm séores and sends a command code

exac as rt stores sends a letter or number—as a single

bits. The only difference is that § command

sno prrnt out on the monitar screen or%e rinter.

ut of the 256 p str?Ie com rnzﬁtron of 8 hits that t r?t ommo-

ore 64 can man veral h N reserved to repre-
sent commands mps ?T tters oft ﬁe afpha t, numbers, or

TABLE 3: VIC-1525 PRINTER BASIC COMMAND SUMMARY

Start Double-Width Character Mode CHR$(14)
Start Dot-Addressable Graphic Mode CHR$(8)

Start (return to) standard characters CHR$(15)
Switch to uppercase and lowercase CHR$(17)

Switch to uppercase/graphics CHR$(145)
Reverse type (1 line only) CHR$(18)

Cancel reverse type CHR$(146)

Repeat graphic column CHR$(26)
Character-width tab of printhead CHR$(16)
Dot-width tab of printhead CHR$(27)CHR$(16)
Carriage return CHR$(13)

Line feed CHR$(10)
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8ra hic %yrmbols Tf ese comn?]and codes can be sent.to the

rinter t Hsrn% e PRINT# command, just as
othe}rdaa entto e inter.
The op ou

X ace in sending them to our printer
|sth%t since't hese ontrol codes are not Jetters ofthe al hab
numbers, or_gra |csmo ?/ onoé P?r{
ommo o[)e6 a InsAead esyareren b%/ e]rr
ASCI| (8-bit coge) valug and sent as a command using t
CHRS$ function in"BASIC,

The Commodore VIC- 1}5]25 g{mterunders ndsad en f
feren comman fiodes The following exampes shou make
clear how to use t

Double-Width Characters

The Com odore VIC- 1525 can print hold, headline- er
letters an num ers exactly wrce as wide as normal char-

ters asize arts of your ext It makes . these
SInaraecteortng}J nntrn 0 ho |zonta dots gery time g

occur |n t e normal mgﬁnx he command
et your printer to Double-Width Character Mode
|s CHR$ P

Because its effecsare ao obvrous Double-Width Ch racter
Mode ma esa hntro uction to usin command co es. T
Pro uce oubevvr characters %fte ouV a frIe

R A e )

OPEN 42,4,0
PRINT*42 CHRS$(14)
PR INT#42 * “THIS LINE IS PRINTED DOUBLE WIDE.

Any printable data gncludrng graphic symbols) sent to the
printer” after the double-width™ Character” command will be
printed in double width, until the command is canceled by
enterrng Dot-Addressable Graphic or Standard-Width Charac-
ter Mode. Remember that only half as many double-width
characters will fit on each line.

With the Commodore VIC-1525 printer, the longest line of
doyble- wrdth characters can_be no more than 40 characters
wide. Ifyou command the printer to type a_line more than 40
characters long, It knows that the long line wont fit on a
sheeto paper, and { hepnnterwrl divide the single line into
two shor er ones. Alas, the printer’s mastery of English is not
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ver r?OOd It will split the line up without iegard 0 rammar

? e%e always starting the second short line with f forty-
Hstc ar?cte ftPe lo gerlme sPhttm In the middle or at
e end of words, however the characters’ lie.

Standard-Width Characters

J@ Wara“t'e”rts'%? e o ae[](ral Y rf“é%!ﬁ
rHan to Lse 1S HR%IS 10 ﬁfem?nstratet ee‘ect 0 Eowg
musnrew(gn% >§amp pe this (remember—file number

PRINT#42, CHRSC15)
PR INT#42 , "THIS LINE IS BACK TO STANDARD
WIDTH."

Uppercase and Lowercase Characters

When ou OPEN the file Rgulng fe% shee dE dnter Xl%usdecEe

heth ryou want to us
on or percase ang. low se ont ﬁ mber
ine. Jf you w nt 0, swnc %Ween
You (e two es 0 t nnter ﬁac af
eb ats ate soon dto a shortage o
av a Iles, emem r um IS en

er wa osww between nts IS t0 se command
°°rsesnon?s¥¥'rt fopert0 “ﬁ when a”en.ﬁw e
He use éhe comm nd )eodepéﬂ 1@ ”r S CO r% wﬂj
sta I effect dl you cancel it with an uppercase an
aphics comman
ote Ofhair the monnorscreen ? es not changewg Fyou se
h|s code s and ‘symbolson t
owercase at f]he é)nnter

er%%m%ect he"?%” e

ping a mixture 0 é
screen will app ehrasu Perc se an

??”% ﬁhan 'H%HI?:T mmultanegl@rys

rinter.
Uppercase and Graphics Mode

To fe the printer type gut i u perca é ers and graphic
S o i B B S
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and will remain in effect until superseded by an Upperc se
nP Lowercase M He command a c? IS not Xﬂgec CP Fh
mon| or settings.

Reverse Type Mode

Another way to emph S|ze s ecial characters in your print-
outs Is by rve y ch%acters T at s mstead of e|R
Bn ted as hlac s on CJ< roun w |te apey, t

round js mage H]hr at Ietwhneg nprinted
E c5e8rs show throug ecommand t0 USe revers

The Rgverse Type Command affects aJl letters, numbers
w ra(ppm S m)hps In eh % dsar pf 1p 88[6
1dth Character NMode. o ever1 everse g/p
mand. remains In effect o (p eduramno Ine t gt
conr]ams the comman he nd ofa line canc |5 t hecomman
Therefore, t0 er Ine In reverse type, the Reverse ¥pe
Mode must beo hes me Lnea the aracters ou wan
Rnnt in reverse ydp e fo owm%veﬁample Ines to see
ow the Reverse pe Mode command

PR INT# 42, "THIS LINE IS NORMAL TYPE"

PR INT#42, CHR$(18) "THIS LINE IS REVERSED

TYPE"

PRINT#42, ™"THIS LINE HAS REVERTED TO NORMAL
TYPE"

type |

Canceling Reverse Type Mode

Although the Reverse Type Mode is automatically cancele
gnd o?each line sydpmehmes ou m|% t want t ocance(i

t the
Eh command sooner—for Instance, 1o ne word 0
Fne shand out. Jrlo cance}l th ever em1a e]lﬁor?e commanH
%eendof line, the comman ﬁ n)r
ryt IS exampeto See ow you can use IS command:
RINT#42, "REVERSE TYPE "CHR$(18)
"EMPHASIZES"™ CHR$(146)"KEY WORDS"
Dot-Addressable Graphic Mode
ommodore rint nd its little Qrother
g {4 Facr

1S cap be 0 g |n IVI ual dots on a sheet of
paper to Create ¢ arts rap S, and even rough, newspaper-
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like prctures T%eake advantanrje of this f%eatur% 8u stt

must %ommand Prrnter 0 enter Dot-Addressable’ Graphic
e %rn nselnDlon ! regggommag ?gsersCH i round and
de nrte| J F J Rreart tPre | aY% or tﬂ

g/ not for the mee
Bro grammer, You be able to wh | wag/
Ip P terns on a erusrn (it -addressabl phr

ece vrng ot-Add res e Grapnic M ecom-
man int

3 ? R er becomes an entrrelg fere ?mac ing

nstea Ut g6 Ines on ever vertic I InC tpa er and

eavrn9 ittle Iar]k space hetween each one, | eezes

hem \ge er at 9 line ertJnc sp that there is no h(k
ag r)een ines. nstea of print W characters as_hloc
o J dots %eac Fract r 1S TIve dots.wide, with one
? etwe neac hgrrgts m?rvr ual ¢o umns
do h| oumus ecify whi otso he Hossllb

rint for each column. That means for each g ?e
ant, you or the pro ram ou wrrte musﬁ 40d|

ot p tt{ er life. single-dot-wide col umns

Instead of 80-Character co umns eac h 6 ots wide

The dot pattern for each ¢ Iumln IS det ermrnedb a sin Ie

numner. T Re number for eacﬂ(c umnga M reg sents
sum Of the numpers afmgne to, each dot OIUOﬂ

n60
ryrﬁ

%W'é%%h “hmﬂ Wﬁ?

Ifth dot, 16: t esrxt ot 32 and tom 64 In
ohe words, to rr% hae Irst, t hrrd |f in ﬂ/Ben dosrn
a0 umnhgo to get the

number t lhre})re? nts he attern

nee ave a bers ou need you have 0 5?

them 't mqbrmte mg end a seemingly endless
strea ofnu ers mBS sDrregor Ammea tMoers
mere an exercre In_Trystration. For stahce merex

print ne Commo ore sym ta es the fo owing command:

PRINT#42,CHR$C8),CHR $(156),CHR $( 162) ,
CHR$(193),CHR$(193),CHR$(182),CHR$(162)

Data can b& sent to n} OlPrrnter much) more eaetrl%em pro

ram.mo cur or hich

uch) at Fow 0 o¥t IS (/en m@ %; ore P
%”&c@hhfhhmrhh” mhww
8\)% ? Ife to ?or hrn %rawwu mdrvrdua ’éots

a|r<])nsa sorn \%/a]r%mﬁgrssuppor ts stch capahrllﬂrve%m\?gae A

fSO
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invest in one of the avarlable raphics utility packages that
makes Pte Intricate printer proggra)mmrng mc?/ch)easregr

Repeat Graphic Column

our life with got -addressable ?ﬁphrcs IS male easier bg/
teco mard code CHRY(26), (yv causes the dot pattern of

srng t# ﬁre eate %s many times as you desire.
The correct Torm oft omman

PR INT#42, CHR$C26)+[number of repetitions]-*-
tco liimn dot code ]

ﬁ)népvlvcoadl oggmand that will print a nearly solid bar 100 dots

PRINT#42, CHR $(26 )+CHR $(100) +CHR$<255)

Printhead Positioning

To "tah” the printhead to anY particular 5-dot (1- character
wide) column, the command to use 1s CHR$(16) followed b Pl
the Column position where the next character shoud prin
expressed as a two-digif number. The 2 characters foll owrn

the CHR$(T16) command are mterpreted by the printer as th%
column jn ormatron no matter whether expressed in CHR
form or inside g string.

Both of the following commands. will start typing at the
twentieth 5-dot-wide column. The first line just retdms you
to Standard Character Mode.

PRINT#42, CHR$(L5)

PRINT#42, CHR$(16)CHR$(50)CHRS$(48)nHELLO
THERE™

PRINT#42 , CHR$(16)"20HELLO THERE"

In Dot- Addressable Graphics Mode, the rrnthead can be
positioned to begin at an mdrvrdual srn% ot coumn
command CHR$(27)CHR$(16) followed ythe num er o t e
column to start Frrntrnag In, xrt)resse In 2 bytes. If the col-
umn number Is less th 2 0, ytes are HR$(0) and
CHR$ cqumn num er) t cqumn number IS greater than
255, the 2 hytes are’ C (1) and CHR$(column number



148 THE COMMODORE 64 SURVIVAL MANUAL

us 256). Because there are 480 dot-columns on a sheet
?80 heVI?: 1525 pr?nter% the max(l)mum vaFue or this ta e

Carriage Return and Line Feed

|nd|V|duaI lines of BASIC need not conform exactl

Ines rmlle(r rmts T e C rr|a e retuyn co

CHR$ 13 acts J\J eg/ ny eectnc

[XP |t caus r|nt ea c ack {0 Its
tmost josmon an

é nces the pa erl me Inserting a
R$%13 In the mi d? %afme Wlﬁ plit 1t In two. .
xample, try this:

PRINT#42, "THIS IS ONE LINE" CHR$(13) "AND
THIS IS ANOTHER"™

On the VIC-1525 printer, the line feed command, CHR$(10
has exactly %e sampe e% 5(10),

PRINT#42, "THIS 1S ANOTHER LINE"™ CHR$(10>
"AND ANOTHER™

Why t\ﬁo commands to reach exactly the sarﬂe end? On
man g rm%erg gbut not the V 1525 the carrlta%e
refufn and line [e se\ﬁarate command s line
advances the paper. 1 line without ii terin p rmtpea
BOS tion, an cama ? return mere sen S t rlnt ea
? the leftmost column and sets 1t to print right on top
eprewous Ine.

Other Printers and Other Problems

If you really want to an use printers other than t
a¥]dard¢ % gtory -1S8 e%og fswﬁ gur Commo ore o4, Tne
ea3|e? 0nes owog are t g { are ﬁ d to wor
specifically with the C?mmo Le 04 an s{Peﬂa
ommod re sena Interface.” Those kex Words meii
suc a printer. will % Into your computer exactly as a
Commo re printer wou
Some of t e printers from outside suppliers that are de-
signed to work with the Commodore 64 even have built-in
knowledge of the special characters and codes that your com-
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uter us%s ghese ﬁ]rr ters are as easy to connect and use as
an stan ard Com ore product.
rinters offered by ou tside suppliers often have fea-
tHrest eordrnar Commg ore printers ¢o not. 1n most casg
fhese s e lal Teat re c eactvate using CHR$ commands,
just a eépecra unctions In the Commodore rrnters
are controlled. The comman codes of other manufactu [)ers
Brrnt IS are 8 not e same aﬁ the code numners
rr Commodore. You wjll have to ¢ % }orogrameré
%nua of each printer to find out what the right comman
0 %s are.

rinters of outside supglrers often use esca%e sequences
for co mand C0 es An es ge se Henc can ﬁn
prrn er eany other command cgde—t eonI ITferen 8
are the commands use more tha g 1 chara ter er code
n t at aﬂ "escaPe” charaﬁter CHR 27% 1S nearl}/ awag
e] HSt C| arach sent, The ' escari)e caracter n effet,
Ils t eprrntert af the characters fo Iowrn are comman s
Printers offered b outsr e?&) lers of em do not yse th e
special Commodore err rnterah Rather, t e are |1 ely
Use an RS-232C seria| (or asynchronous) interface, or a stan-
dar Centronrcs parallel interface. Neitfier of these interfaces
IS drrectIY compatible with the Commodore 64
Most standard Centronrcs parallel interface printers can be
brought to life and usedwrth the Commodore 64 (if you allow
for some of the Commodore 5 nonstandard character codes) b
using a paraIIeI interface adapter. Th eadapter recommeride
by most computer stores a%Jearst "Card? A” Printer
Interface (Cardco, % ewson Ave Wichita, KS
67214 (316) 267- 6525 39.95). The adapter merely pluri
into the Commodore 64. It comes with Pro per cab
andtconnector to plug into the parallel rnter ace of most
rinters
: Using a printer that has an RS-232C serial interface with
the Commadare 64 is a definite challenge. Although Commo-
dore claims that its Commodore serial interface 15 the same
as an RS-232 exceot at adrfferen t voltage level (5 volts for
Commodore, 12 volts RS-232 standard), and an adapter can
change the voItage level, using the serial port is an adven-
ture “in frustration. In fact, 1t has been known to take
experienced ro%rammers hours to figure out how to get some
standard RS-232 connection to work”properly. Besidés usrn
an RS-232 interface may not be generally very reward rn(rr
Since any RS-232 communication with the 64 71s limited
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low qata rates, aboui 300 bayd to those in the know. That
tra? ates mto ver slow prin mR

It youre looking for a goo ?allenge an RS-232 adapter
f the Commodore 64 15" available f 29

M. Inc. (27
th US. #1, SU|e 12, Fort Pierce, FL, (305E) 464-754 .
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MAGIC WITH MODEMS
AND CONQUERING CP/M

Making the Most of Modems

You have your choice of two factory-issue modems t ouf]ewrth
our Commodore 64, The chie ffe]\rence between them IS
onvenience. The VICM gdem Mode grsa are ones
model that does noth m ut the ss nralc nv rsro of Com-
modore om&ter bjn Is m ff ne SI na The Auto-

B/Iode ?g ee s o}vertm
H s]p esa oa 0 You Ingers an wr dra -

or(y U Or answer |

ems come from Commod rea Iu -in car rrd 6s.

E ome sup Irgd with ro ra atc oyr -
ore 4 Into"a data ter at ca unrcat
Q/e%rl\x ém other computer m wor oftware for t

oder comes on ca sette Atho rograms or ftne
AutoMo em are supposed to come on s e te,"you may fmd
you Sqe you softw e In casset e format.

ert er m m IS Sim y a matter Of(ﬁ)luﬁ%\/
reme er your o ore e furne never
you Insert ‘any cartrr ADrng he appropriate termi-
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nal program, and dialin P the e%mputer or information
service you want to comniunicate wit

Using the VICModem

After you have plugged. the VICModem into your Commo-
dore 04, tyrne e ything n an LOADed the "64 Term
pro am usin e slde o ro ram cassette mar ed
re6 s time oe ec co unications parame-
ers an ee one. Remember, the VICModem works
Ra dsV\eItt rme elivaer phones—the kind that have a etachable
e the Vic erm ro ram is runni e |rstt|
% the Vil e firt
should do is type Fb ur Commo ore 6 boar
means, ress SHIF F5 3| neousl to see t
Sl g el e
L o e e 2
aie sure t R twhat 1S 8|s Iae matches the aameers o%
the syste u wa eommumcat n most
cases an part|c arly | ou want 1o Jant
LOMpLET|E delabase you. e W°” avr% ?a° a“ : aé‘ g
n}es%r Compu e?ve éwor mffo trﬂqn wnhpm n
er com uters), an e a commumcatlons para
enu’is 0 creen, merer pe In"the
ghie etter on he ou want n
ropere mman |s ar |nd ont he om-
mun|cat| ns meer menu, typin ou back to
“terminal” —he cond t|0 yur omm or 64 must e
in to commumca through the madem.
Ezﬁﬁ“’ 0%1 ch fiha e[lolzﬁ%v(\)/AD |?1 telrrm?lln%rl0 rgde
gﬁr s Ceremreyssag 1Q %MH\YRH READYy(?lspFayed on your moni-
Ut e AEA 0.5 G 0 0 Gt A
sta soror Inate, whi hmean at ou W a|
eAsta s for answer. You .wou if%

SWIt oggtion Of] If you er answering a catl rrom
anot er mdﬁ YR sr% IS;I}[IeIn y'[St € requenmesg %e modem

uss en
lal t ?1 ephone as you normaIIy would. After whatever
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you want to communicat \t(h (proha lyadat se system
compu er answers 0u 'S u hear a grh |tc squea In
Zou eIe one recefver. T at means there’s another modem
tthe o er end wartrng to aIkto our modem.

h{ﬁﬁ qura o¥ hyeoé’ﬂ eoore S eﬁrur?g seconﬂe) luP our
ephone t e han set dow ont

e

han it up! T atwr |sconnect
Pg the now-free end of the wrre he VI odem If

%ou e not quick enohg he aro (Yv obah]y
ang up on h j0es l]he sma re

VICModem wil Irght up, an youI be communrcatrng

The AutoModem

he first steg in e mmunrcatrn wrth an Auto}Modem IS t0
Ph rIr it T usned rg utgl\/llor Xou mustr rerve anﬁ oner
téheru?re)? the c%nn%ctron uvr?eensme wrsrgue?n ?co F For
the connection betwe nt ew*re an%t er”rone or for bolr Lf

you're out of luc

ou can’tdrsco nect ﬂvrre rom the wa
# you Insta odular
our tele hone asa odul r connector that attaches it

to t e wire the wall, srmp unp that wire at the

eoone andpu the resul |n fe otheAutoMoe
{Nc arked Next p ep one Wire supplie

e Au oMo em Int n] on the. madem mar F
e ot er e

8 hhrs wire Into the te

Jn eo?rxgcn ot ou un Iu%grrrn % IrSeevr\r”rﬁe wall jack
one ro ﬁ one |tsgel sconnec the J’Vh
Ar(r)rnthoed eW e he res Itrn Lrjae%neenenrntot
wire supplie |H]t quo em mto he mode sfrhﬁ
0 Vh

{rvhk an eoﬁ er en 0 F e wire Into the wallja exactly
6 4 sr?vu ngngﬁreed Ahue I{/rI%deremarked T/D now controls
wheﬁe lheNR m or% Fe}ohorn IS onﬂeced our
hone Tw(rs swrﬁ 8 gfortej 8 gﬁosr To
elep ne works g ﬁn he

for dateé? osrfron efs t X use t
quo’q

em are uch hr?o ge as

{Srner? }ZWen switch egery thing on am_ t e AutoTerm
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20/64 Lo ram, Be certain to LOAD the side r]hat 7ays "For
use w{% -04. Aswrth the VICModem, the O/A"switch
contro he originate and answer modem modes.

fter the communications p rodram 1S runnrn the neir
ep 15 to set commﬂnrcatrons na Jameters It’s done exacty
the same way as with the VICModem exceg hat to changg
communrc%tronsp rameters you press 5 key. TyprngT
talm the wor DSC%WI\WECl IEO Ao ars hefore the legend
W ore the legen
TERMINAL EADY, oure assured) phat tﬁ mo emg?r
ung up a“wd Qr is not |sten|8g your h) one lme. T
Make a ca srng the AutoModem, press F6 oh your Commo
dore 64. You'l sée this message:

MOVE T-D SWITCH TO D
MOVE O-A SWITCH TO O
INPUT PHONE NUMBER

sr\/lgrlr(e Ssusre that be?rth swit hes frere |0nnehe %rsgrons hag thte
th Eh hr ZRETUFﬁNpke gmoe V\ﬂ gra(i

each nym m sequenc ouve t em—y
to 30 d;grs Do no?#se nsyor other pu gtua&on (suctEi
fu

IJ ever, you can_Use the [etter
lndrcate dﬂ Hpauser jalin seﬁdence Lbrs can, be he
Provr time fo aseoon dial tone when using a r]g9
Istance se ice or o |ce loone that requires youto dig
Hst t? tan outs e line. youm eamrstaern typrnq
H hone num er yo want to W won
elp. YOu must press th uparrow eonterr side of
the keyboard oeraset ew oenum era dst rt over again.
Thered LED on the modem will rgrht AutoModem
hears the squeal ofanothermo em E M READY
message should reaPpear on the screen and ¥ou sh Id be in
communication. If the red LED lights bh he TER NAL
EADY message does not appear, press RUN/STOP key
on your Commadore 64 to start communicating.

Talking to CompuServe

Probabh( the first thing goull do wrth the modem you buy
will be o0 talk to Comlo erve. Not on}¥ IS the first hour of
CompuServe usage included free with the purchase of eith er
Commodore modem, but it also gives you an opportunity to
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check out your mode check out ourself in usin
Rememberyat nh H]efau?ts on the %ommo ore- su éared
ﬁréntmlvulrtncatronsuggo rams are set at the proper va
Your Irst cﬁore IS {0 frnd It r%jorrate Comg Serve
eecP one R E(A list of to re bers should be in-
ed m ace Iat comes wrt our modem. Odds are
m]pu erve asa loca

umoe.in y U area
efrrst omtr%u%erve Wi 63K Yol when you, connect

up is; os Nam % oem ouermrss these
v¥onderfu wordf becaus%t my Jn nt/ ese]n Ih ou are In
the rocessofP grn te 0de h
The proper res |s to press the Fl ke (ih shou)
cause an #)arr %aI})pear on oursc een ollowed E
arequestf %ourl number. It instead C ompu erveasksyo
or Host e a am ou can ert er %p |S=or
HELP, which wi vs g o] IJo PS or CIS One of
those o brnaPonss ouﬂ licit the“respo née rfequesm P
ID numbper. If not be d#sconnec er ah o t
tHes When ComRu erve asks for your ID number Ey{pe |n
(u er on the secret Com u erve e veo e eﬁ
rovr ed wrhyour modem. As y eeac ber, 1t w
the” screen ge sure ude any _punctuation
% acomma mcIu ed In ourIDnumber ont Iinclude
V Y]enas
éat muc H; o[n uServe (!I aswou for
}/our(oass ern terforeter—rnc unc-
between or s— two- w?rd asswor | enh
side the seﬂet CompusS erve envelope. As
assword Wi pgear on the scre n. Beca se ur ass-
0ra |s ou can keep you secret pass ord
sec et Trom pe]o eering over ours oulder,
you get't ucgn rght, mp Serve erI welcom
n ash what md terminal y ave ou? ont
t answer an ask or an ex anaf |on1you ro ab

t e r
he I0eq t hat Ioroper response 15 “1* for personay
Wu rwrt |na o% m.” It isnt, and ComBuServe
Wi you so a a

pro ang uH] on you CompuServe
cIassr es gour Commodore as a‘number 4, other.

your foolnard y eyu | keep pressrno the RETURN key
everg me Compul? Ve te Isgou 'Press S o Enter to Continue.”
oin }/ou %et explanation upon explanation. Youll
Bro Hg he ‘same en S over and over aoarn

I Eavet m me orrz %ats ust CompuSe

way of making money. T eyc arge by emrnute and
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more of ourtrme they waste with lengthy explanations, the
more yod put In herrpot
You may want to look through the menus the erst oﬁerrrle

f times you Io? on to Co o erve[|ust tﬁ see whnat’s there
%er on; probably scover hat the smart [es onse
whne u erve |rst a

W” Press S ner
(r)gc“ ue I to ?n!)n dore menu Th Peat comm]anuna ar
|
he SIG gS pecial Interest Groué ayrtJ aal< ?anr?er at
evarrous% dresavarlableespeoral torCommoo 8Whers
Y n- me ou can or er ext ra cost additional
documen ation a out v mgu erve features. 1t's defi-
mte}(/ ort wg uc s for the Irterature sing |ts
chockfu t ou can.peruse at your ersure wit out
Incurrin ao aPe On a servi eL eCo 8uServe time tru
1S mon . You'll save p entg of both It you learn the tricks
an Ra oursessronf ?
W ou Wap] og for exit Com uServe remember
hJ]'(tJ g emrnt, odcom ersIB
th tell ou sa aIso
%e Rxf_%ou m most cases W en | trou own
de Je? C. That \grll usua X mterrup
ou're doing and let you send a new command' to
ompuServe system.

Inter-Commodore Communications

%nt databases arent the onIy computers you can talk to
ourmodem Nearly an¥4c g|u§rwrthamo em IS fair

game or your Commod o[ other Commo or

ers To) arrg/ ongqsance board-to- ny(t)oar
con ersa lon, both énds ofthe call must ha e modems arid com-
pal rograms

\fur on onern |sh the odem one end of the
cal estm e O mode an er en |n he
otean ataloomm nrcaron ameters esmea
oth en

By setting onscure co matrons ou an our
conversatron mag o]n Ive yourselves.a grr ||ve for
securit sstem Uch a Secref co ers% asy to bre ut
\Intr (r)nﬁté b lgttle 'éht?h esnt electronic eavesdroppers, Ifyou'e
eV Modemgjust dial h/our telephone (if gou[
orr |na |n ?an connect the modem (with" th
switch In sition) to the handset wire when you want
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to start sendrng comonuter characte s back and forth. You can
conrlectu emo when eponesartsto rrnrlr or walt
after it een answere and you Ve gotlen your
verbal c(ommunécatrons out of the way. ‘Th e erson a
other end should have that modem’s O7A switc settot]e
Posrtron a'n connect the o em to the phone when he hears
he_squeal trom g/our mqh
The AutoModém will andle all the handsetm?nrpulatrnﬁ

chores on its own. Dial rtrus ﬁs you would 1o reac
CompuServe, as exglarne bove. I eAutoModem on he
recel rngl Hd has 1ts. /D wr&ph Int erosr jon and its O

Switc eA osrtron an

a communrcatrons prooram 1S
runnrnﬁ rn]odore 4)0 énden}]wrl automat-
cally a swert eteIe one and De ready to chatter away.
Other Programs, Other Features

Commodore has slipped a bi ast | ou never

noticed. Your new modem an ree erm na so w elety

co mun cate with almost an otherc uter | ewor

rr rrst trme you ry I, you robab notice. an
azrn rntormahmlgo ur monitor

g aﬁ SOOH as {
scree Crofls 0 | S gone! There’s not you want
tO fa 6 anoth er 00K at somet T" zoom ast on

CompuServe, you'ye got to go throu hesameen #es stream
[os $nus of Yrg orr%atrona 5

; over ﬁgarn |T you tsten
ey feg ommo 3e commynications software lac

}/ou can heaJ eCom uServe cash’registe rr

ma%or an necessar eature: It does not erm (HOU oca

e Ifr ou ¢ ud 0a ump Into cassette o

3 L mor aY | the rnformatron é) rp tabases sen
abase

rou he data Wréhout wdprrgr out the reqister

rrn%mg Another eaure ommodor ermrna ro rams

tur r atio our mrﬁute recgrvsan AVEr
rsconnec from t J you  could
lack 1S the ability to UP

0ad—to se ddrskﬂ h es from
your computer. sy?tem 0 someone efse’s wit mo erg
Several termina gro rams from ot fr companies have down-
loading and ugload features butlt nto them. But even
man f the more adv nce termrna programs %u fer from
morsbt ouca usetem osn

e omission. Aat
files an o/rogramsto an ou canno programfsth
U receive ProIg ms are sent roug mo e s-as 1f the
ere text rather than programs. They must e converted
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back to Mm before t he?/ can be RUN, but software that
can acc IS rs conversion %rarg
Pro ram that not onl I% the file- tom ram
convers on"ut lets Xour Com odore nction &ut
major comPuter datah e asswor esan the like
IS the Smart 64 Termina |cro | qur ons, Inc.,
PO Box 2940, New Haven CT 6515; 383).

Controlling CP/M

You’ve r?babllyhe?rd all the claims. "With CP/M you have a

le over (fill n an[)r] number between 2,000 and 18

busrness 0 rams atyou can run_on your machine!”

(F It ?/ e Commadore 645 CP/ ada ter car-
triage wi hat mg 1resoftware Ih raLy

T at It]swoh er It?terrrfrc B what 15 CP/IM?

r? e claims actuag a
s, for Control Progrdm oerc(roc%mputers It’s

era ing System, the DOS _that
comes on r%fth rsk wrth j 54& Isk Drive
nrt It determrnes rles are recorged on rs s and how

eco teé faccesses e Inform tron m hose resh
Th ec e ergnce between, CP eDOS that co es
with the Commo

Pre Dh Drive |s l PM works wit
mrcro rocessor aled 0 and only with that sgecrfrc
microprocessor. (Untortun te the ommodore 64 uses 65%0
mrcro rocessor.) Because t gr ferent mrcroproces?ors 0
understand the same commarh gro rams written for one
mrcroproceésor will not work with the other one.
housands. of programs have. Fe n written to rely on the
CP/M operating system prrmarrB/ ecause m ny orthe first
busines mrcroco E uters.were grlt usrn? e 280 micro-
Processor CPIM was the frﬁstsan ard ope atrn? system, an
b e
h)a t's where the %8mmodore CPIM ag ﬁter cartrrdge comeé
t&?r” 8t”r%rto e ACh, e DL rogne
comrc]tda ?te rest o? the computer Because th
car ridge adds t ere ursremrcro rocessor 0 your com uer
t d t t I

ntear? ?F <0hg]s% ehgﬁé‘éndoné 88?!\% rof%i#) € of fufining

|as, at least for now, the romrse a bit fhort of
realrty The existence otprograms does not necessarily mean
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that they are usable. naComgtodore ?4 with the added Z?O
mrcropr cessor cartrr gfe The %rirob em IS that |ts near ntl

Impossible to get any ofthe av rogra smtot e Co
d%ore 4s AM nYemor S0t Ehat p %
Perhaps the most &S%tmon wa movm %usrness pro

H ams around is on é) tasds% that once
% go}gram on a CP/M disk It dsrapéemater
snove the disk Into your Commo ore 64s ISk drive arlg
put Its ro rams owor However, things in the CP/M wor
are no tsrm Dle.

P/Ms eatures is;t hat it’s [Iexrble and allows co
es ner to customize the electropic format of t e
|s s use f elr comp ut r systems. Takin vanta e of
aversatr ?ozenso ét tIerentdrsk or at h%
freate nearly ope rever}/ erent com uer T (ﬁ)

n_one for Sa(t not be re

em 1S that a disk written
on i machme hat usesadrfferent format, even t ough

both digks mi /

h éommogrpor 64s rﬂrsk format is partrcularlt\i dif-
terent from any other CP M disk format because Commodore’s
engineers facéd a nearly insurmountable problem: Commo-
dore 64 CP/M disks have to be compatible with both CP[M
and the Commodore DOS. Otherwise, the disk suB lied with
the CP/IM.adapter cartrrdge that holds aII ofthe CP/M and all
ofr s utilities would not be loadable into ¢ he Commodore 64,

The Commodore engineers solved the original dual compati-
brlrt){ robIem But the could not solve another evengreater
P blem—that few, If an programs are avaifable i disks

hat use the Commodore 64 special CPIM disk format. Hence
few (if any) CPIM programs are available on disks that will
function in"the Commadore 64,

There are other ways of gettmg pro%rams into a computer
One 1S to use a modem and transmit the programs from one
computer to another. In theory, you could dial up a remote

M system (a large number of them exist, operated b
?enerous -at-heart computer hobbyrsts) and transfer programs
rom the remote system Into uour computer. But the Commo-
dore presents sevéral difficulties in accomplrshmg that goal.

\When the CP/M cartridge is in use, you cannot use a modem,
or so Commodore advises. Of course; you can try to use the
Commodore modem when you're not running CP/M and down-
load the programs from 3 remote system™to a Commodore

IK, But once you have CP/M_running on your Commodore
64 the CP/M system cannot find the programs on the disk
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You’\/e created using the Commodtire opteratrn Xstem Other
ile trans errrno schiemes are srmr arly frystrate
The net result is that jn thtea sen %otCPM pror‘;rams in
Lo i S Bl 1)
assembl rP ggie ing rgctrons {nt?te program rnt/o) your
computer | rne by rne T trsn’teas or fast or un
It that’s not enou {0 rsco ra ou notef the Com-
moglore 64 CP(M format S orrn rh aoout 136K
of ataon each disk Compare 0170 sl gt Co mogore
atrng system). rther short contr g when the Com-
4 1 runhijn CPM only 48K of Its RAM memory Is
avar ab e for runnrn proqrams
tor he Commodo[e 64 is the complete

e / pIre
eraérn e cludes features like he mysterious
% o Ing stan S for PerSo eral Inerc an Prt())%b
mucch P a%e IS ?t on a dﬁrsi and rote ts re rot/n ern
overwrrtten D, a primitive ling ¢ rtor t makes th esan
dard Commo ore screen orrente e rtoir Igo Irke eaven and
280 assemb ou’ve worke before,
?PM on t\ ommoﬂore i lsee Irke an oId friend—
amrlrar a little crotchet rn o slow.
e] Iscouraging wor ss ou ou hrnkhar about
whether olu really nee CPM Atou heresno en rn
rtsa Do uaro rattn vr)/ tem, 1t ar not_at IS
when use In cor unctro th the C omm or 64, The rrma
a%vanaeo usr ? M—the_availability o aIar rogra
Ibrary—Is consta bz decreasrng In hmp ancea orea
more programs are ing written”for t ommodore 64rse
df u absolutely need CP/M, rnvestrag te a non- ommo
add-on CPIM ada ter that cla r]ms oh ve solved mérny
problems and sh otcomhngsrn erent in the Commo oeC
co ersron ?artrr e. The Estes Engineerin Inc Nort
é darna 67401 E913 82 0629 Ornte ace bo
IS esrgne oreconr ret ommg 4asaid
ste that scompa ewrthsan ard IBM torm 8
pfy rsket (AVI pro rams are gva b r
ormat, an e Wou her ore be usable (put sti
sow onaCommodore6 system with the Estes rnterface
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and housewife who had eno
cre'/wI remov abaak from t eset T ubes—
arm re ectrrﬁrtrr/—were eats}r dro get at,
0 ore arrana 0 set was i onet
ost ow an acer
or aI \A; re rs rnsrde tOdaﬁé flevrsron sets he
IC

backs cou mI 0 warm, glowing tubes—
rmp [sona kc(h rednorn a?ronwﬁetHerth

wor rng or not s e or hat you see or dont see on't he

1ehe view fde éhe Cgmmod,ﬂe equaII}/ Rno t ess,

Wardrnér go Aere H Lrtt rﬂoet a Bree
|ac te te ale a

dozen lé egra IC ﬁcrrcurts a out
allI eay etaonew er th e}/ 0in

(s tsa nows rm t open our n modore

64 and see vtv at mak es uwrl be hot

ﬁrr nd a}scrnatrn mrra ectronrcs An

ou% earn d one, you wi

allF gr(r)tcare tﬁ i rUtcetrronr]r%C jow no one will

ever nowyouqvey been rnsd P’ve ound no disclaimer on the
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arranty mat openrng %chrne will forever dest ro our
a]ncecg e%%'ﬁ alrer l( i e urr nt com r?rrlryrnsrde to
rnsta?fgac Ip that WlIFmaﬁg the rogramw

Getting Under the Commodore’s Skin

Lfyo] precrate how complicated a com uter IS, you proha-
gmore an a few 1 ﬁervatrogs bout opening your
mmo j] artsrJ

ﬁ 64. You're Broba hat one wrong move
as |f$ ouve o eng hoxo?nﬁpert roc!
0

ave ten In every direction

rasshoppers, Youre

ronahly worrie ?t even F ng 0X oes all right,

%u lac %dgzenso extra parts left over when you screw't he
| W

Actual the only reason gou shou nrnk about opening
Y&UE computer Wat |tss eas ou’re very un-
ke o any harm. The tot I ort re urf Involves
rem ving three cre S. Pelnod Ever] ulos three, your

Commodore wi he on ool that you need IS a
hillips screw rrvero smaII to-med l|(um Size.

Yo must take one recautron Ma es re electric ty doesn't
even ear our rno Qre 6 eyou er orn] our
?ure en (ar}s unp ulo I he lack owrsup

a rom %o C mmo ore6 nfac
everu 9 rom, your (i gore You mtJ twant
g aerpecautr ns still and unscrew the fuse going to

that powers, your computer.

Note: The descript rons %rv here are 3r the current mogl
Commoclore 64 at of writ |n% Jna var
pro uctron ryns Iand aer ones Pri g elrh s etween
mo els are c lef] g In Inter eren tron alt more
sophisticated revi Ions ﬁiee In osr eatan |me

ear 0 asma tér rn yo
Sso that It rs own). ear [

ne neare ace b %u |n |II|
screws at t otto s oft sma eg ssrons emovete
crews and put them somep ace wher they won't get lost.
r¥ to reme erwh rey 8}[18

urn our mmo ore ver qjv hatr rsrr rde

rarroan Jerteb e it
iy r%
eo oard. They

8ang down' Trom' the fight i
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tach\ asI conne to on the bottom half ofthe computer.
aref u ewrre fof he connec orfrom Its m te on

|ﬁte T ezgrtﬁr f\u(r(r)cjtrona\ﬁg srggrals Int %n )Cvur:)e Earvearrs] ?gh
ere on your Commadore lr the power |s or.

dorgl ?éagcrgama ?or(r)rreoree |se heeb(? oﬁn;c thCE(l:UOSrEnW"E

ar |sh solely b Iastrc ab an
TR R
eres— ut ﬁi(% \on er. Putey or |en F 9a| %On
one end an and carefull |

t
P ts oudcome freewrt?r little ef orA Thgsg wrresrran le
toﬁrSI galr%oooarnd rolrrsr no i(rr% eces—the top half
ggﬂ]amrer}gl N keygoard and VYre tomphal contarnn?g %
fore you put the ke board in a, safe, ﬁce take note p
rr(set T li e interco nectrﬂﬂ res JS knotted Prou
ac % e ring, Be care T frrn? IS actua ” ead-
breaka le cerantic compaung called Yerrite, Far fr ‘n
T%:coratron It serves.as a radio H(%Hency Interference |her

e ferrite in the ring. absorbs fre ener
may be in the whrres g o the yPoar T%se rern%ys hffp
errn%wrthyour amily’s

i rragar%areana (g
¥nhdeof”8t hrn%gt ||P tJe aH]out the %% om haIfof

Proba
Your Co smaqe from cardnoard, ora

eiast 00kS a |f| IS, This t % ¥§r ecom u%r In realit
aluminum foil-covered card ?3 1S not so much to p roteA
¥ ur computer from t ewor as trs tﬁcf the wor
rom vou com uter, It ?shrf at aso sprevent
radro requen%r/ nt’erference rom leaking out of ou computer.
)(now 0u_may have the |dea thatacompu Br generates a
0 ofEPo ntial |n errferefnc]e oe?

ear { e rear this mT nd-cardboard sheetoy
Boud find anorece ofcoptper coore f e, It copper col
ecause It's ade from “copper. ee}rrcay ?{mecF n
car boar cover to the co putter Its ? I
tape oif e car boar] —hut Fomt e metal box t ow
f) odereo rather than stuc you are done, é)us
e q e%o (Jerearo ecar oar covera
bendr? It forward. Do rn) try to rem ve scar board cov
derneath you will see the worso ecomputer |ts
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Hello, Mr. Chips

Presumablfy ou felt at Ieasta HX twin e(Pt[p trrohcprrde
when ﬁou rtgavggour om r IS ox t eonce
over are embl % e}d wit £ yous wors Maern
USA.” Betore ou 00 furt ance é e front eg}e of t de
nonggosed %n prrnted cr Cult car tran
P% n% atsth "Made In Hong Kon nee
g e cabine yourcom uterma av en screwe
togekt [ on Amerrcgsshors emaotv easem
wWOr as done "offshore,” where laboris cheaper. In act the
wh oeo th ec%mputer IS the assortment of H arts on th green
crrcur fard e A errcan Wor Was only. done onte a
note that t rrrreen clrcult ban IS made rom% s
%ooxyT af meanst It's a.top-notch g uarv
Ve W%acrracnurt boardaqurc inspectiofl, even If you dont
Yrve rg pro?nrnen thin say u_should ng ice atterthe
crr urrtb%ar are the nugtero S inteqrated circuit chips
a an Hy orange, disk-s aped capacitors that lean this

drsk -sha d capacitors are eﬁsentrally all the sa e
and eac serve esa ep ur ose ra Si nals that t
va ou te rated cl curtc ayr verte gner te
Lv nter ere wit ot er crrcurt% connect
?ame powers oply. | neff ct, they ?ro ect t eCdmmodore
rom interference amo % e circuits inside itsel
The black integrated Circuit chi sdo the heav dut%thrnk-
gwor of the om uter. They rnerrworco mans
mani ula]te S| nas and ven enerate ictures aﬂ
souns 3 % one contains t
wvalento hu re sof hoidsan s of Individual tran rstors
or hundred sa ousandso ubes like the ones inside that
twenty- earo vrsron set.
no ervreW 0 qurt bﬂard should give you h% nl(
hessron m ?drvrde |ee distinct™are I
Has on the a central wa ed In area wrt a tin.
hnd gt and %col ection of misce aneoua B n the rrg
hese three areas does have R 6
e mi erst e VIdeg

ﬁe |eft ﬁrde gs the %omguter Itself.
the €lectronic versron of your monifqr’s

section t Prms 8
EJCIUFG an rns the compu el- St com OSIIQh VIOEO

nal .in fre uenc or us our
te?evrsron set, Thte rr e IS Pt?ost'l% power-supply r:rrcuy
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whrch modn‘res and conditions the current coming from the

bl a('h externa power SUBP . box.
eone user-repl acela e’item ip the entire co te(r ISIooﬁ
U

ower-supply area of{ h]e clrcul boarrq1 po
tit, you s see at hrn squl and continuous
wire. nsrd f our |ns e your Co modare 64 on a repair
Ission and no this wrr has t urned ra |n
E: as tu Facer se 8rjresc 0kjra usenaor |s useUtrsJ
nP eres l |sas|ze an e calle replace thrs
us and Its re(olacemen me |aey W

e power on, do not replace 1t again, buttie ourygomum-
dorep64 the repair sﬁ%p ! y

ol &t

The Cast of Characters

Each of the Iar,%e mteguged circuit chrps rnsrﬁc e the Commo-

ore6 5se nrtse
t sde of t e re r o e clrcyit board ou
see pair of twins—two Identical circuit chips
ore s t ese Complex_ Interface Ada ters r
Commodore 64 Intern s| he ev
ata |t arrangements that can se by externa

be [eft CIA handles the signals from t he keg oard (which
t0 ecom ute -3-Car |s an external device and Infer-
rets the sgna that come rom the Datassett htW en
OU Use one In ourco uter sysem T ther CIA handles
e s| nals go ng ser g the serial port. Lt
aso ntarns |meo ay clock hat you access throug
BASIC
RO

A ou ees wander r| htwad the n xt three compara
tiv efy ;y te ra ted cl %3 sare eCommo orep64f
A IC Ia

mos contains he
code grtehrgjh Ieve g %or

rheua[% XOU usua o

Prograﬂr H 3 omm {
NS the digita commzi\lr or he co puterskerne e Set
mstructr ns that tell the Commodore 64 exactly how a
comPute 1S SU posedtI enave—what odow t epower
|st ere to look in memor for artr ar |no a
|on owto gec |cprobesTer| moto
Ms Is the C om 0 tscharacter memory. Coded mrs
n]o IS every ocatron or every dot of each character
Isplayed on the’monitor screen.
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In he rather |gr}oh]le posrtron ofsrxth from the left is the
hear brain of t F ommodore, 64—the microprocessor
c | T |s crérg does all e comg trng inside, the com uter.

Commodor ic microproc

04’ specl essor 1S, a ty
You can probab?y see that number sr k screened on t 0] ot5 ]he

1phe 6510 |sasI| mod fied version oft he650% rcropr]
cessor used In a um er o other compu éers, |nc
Comm? ore 64 I| tle ?rother VIC-20 dE
as well as comput i rom oth n]ant# |ncu
Atarl an even ple. T rnrrnc er nce etween
ﬁ 3 IS that the newer 6510 has two rerqrsters
trtgatstere 6502 does not have—an 1/0 port and a data direction
ne frequently asked question is h}at if the Commodore
64’ microprocessor IS so sr Ilar to the brains in so many
other computers, wh the software that runs on these
other com uters— atrcu arlg the vast bu?m $S an feegctao

tional s%ft are i rar pple—easily be modi
run on e Commodore’ Aas there 15 no good answer

The last in the top row of large integratéd circuit chips has
not been blessed with a Comniodoe- aPproved formal name.
For that reason alone you e not likely to encounter refer-
ences to it. But it does handle |mporant internal "house-
keeprnq funct |onsF Ern[% an eye onw hat goes on in the
Internal circuitry of your Commodare 6

The integrate crrcurtc Ip drrectley |n front of the anony-
mous one Is'what Commodorg calls th Sound Inerface Device
or SID, .also known as the 6581 The resident noisemaker, it
synthesizes the waveforms of all the sounds that the Commo-
dore 64 makes from your programming instructions in either

BASIC or machine coge.
The ga ? ﬁ;gle of smaller integrated circuit chips nearer the
front of the computer’s Prrnted circuit_card are various logic
support devices, except for errtrht identical chips that deserve
special mention, These eight chips hoId the Commodore’s

M memorY 64K bits per chip, totaling 64K bytes. (Re-
member8 s per byte

Surrounded C}/ a seeI waII just right of the center of
the circuit car is the famed "Video Interface Controller
or VIC-II. chip that handles every bit of the Commodore
04’s monitor screen Image. It’s penned UP almost all by
itself because its Interference-generating potential is Preater

than any of the other circuit-board Tesidents. After all
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\r}%tér(rns carlr interfere with a television signal like another
Anot Er notable ?hrﬁ]resrdes int heVIC IIc?rraI the quartz

b S0 2 C°ch% heecféﬁr “edo¥e G titks TS sl

spee

can at farn a

T emetal rﬂe dhrect? be rndc Re video area is the RF

o ulator W c combines he fu utof heVCIIchrép d

I\EWHR a television frequency to make a 9

?{n atrbe the antenna terminals,of a te vrsrons |n
t dts a trn teIevrsron ransmrtrler t’s Pete

nclos amea# case t [%eventr rom hroadcas mg

and thereby Intertering with) nearby television and radio

o dont have to be sharp-eyed to notice that nearly all of
the byg rnteﬁrated crrcusrts |Rsreg the Commodore 64 belar the

Cr etMSWa 0es it mea
ek s Cr'nrrreirs.rdfa e

e Tl e st

onal
?tsae Inte rateg Ircuits 1t needs

o ) e ol ot £ vty
(ﬁﬁ[%]/OdOl’e Can rﬁaLe computers c%eapgrt an nearly anyone

else, or so it seems.

Picking Up the Pieces—Reassembly

All too often, the rea emblg ins ructronfs rZ?r anythrnPe ‘rom
sewrn machi es to diigiblés are srmRI to srnr‘r eh
evers rsassem procedure.” About halfwa hroq
tereasse yreversa you drscover steP 12 of disassemply
ssome th % ieces o the four winds
rch roves erat rcuI oreverse Alt h%ugh put-
lr% rn)nrodoreG bac to et er I qurtfe It easier
tha reaf(se ng sagf n(m ptg these few kind words
maFy ma et e task 0o even sm ot er.
e r ces You sh R ave fiye—the tog
E oard] com uterwrt circult c%d and hre
ea scre s Ina inch you can get by with fewer
screvY ut don' srrn]n e ot er rts
o own the aluminized. cr bottom

uter. You COV r med1 ecrease a
Fttle extra so that the cardﬂ o% stays down N t, fold over
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he copper tape and ressr down S0 hat it holds the card]
oar cover down. ure %tr ma es good contact wit
eaumrnrze % the cardboard.

arseh F ard ove tical on ts left edge and Iacer
nextoteeeg tomotec ter atg
gctch] conne og vart rertggarpeatc(hrn ne stc ! Iack
ic thi U Wires sti u

Ehe eftsrdegoYhe crrcu(i oar 9 ong rn rs%n? o
rom the reqularly spaced row of pins on%ehea er and

one hole is mrss ng n t e onn ctor. O vroHsy these Awo
areas mush mfa f]h ite wire from the eX oar
closest t ront uter, o got the Connector

proﬁ % orreltted ressrcfomnt)y rnh éJOf packrng

note é)notremovet
on theaumrﬂrze cardboard covering the green crrcg bomr% f

It performs the 1m rantt netion o?rnsu
th sw?c Pera H the %H\FT LOCK key fgom the a?umr
num rnter ence re entron ﬁyer on_the “card oard COVer.
Removtn lo rian cause the SHIFT LOC ey to short
ou —WI} un es rahle on- screenc nsequegces o that it is

ower the r
dhrre above the rtan dd eo thecrc it oard bg rotatrﬂg
otﬁer% board. Do no rarser up an dont worry abou

Lift he Jr n ed e of the keyboard abou thrrﬂ haIJ
wa Hsert abs on the rear eyboar
Int tem rngc annels orf]t ergar h] tom dectron
to orm rne er he rontegeote w ﬁ
% esma wreconneto onto H -
ea er on e far left ofthegrrcur card. t elthe
tw Ways but its orientation does not matter ere. Justmake

wer tp #egboard until its frong edgemaes with that of
the ower nal 1o force It own Occ siona Iy the connect
gwrreso Ferr %rrre loops will prevent tight closing. If
Y lift the keyboard and r ﬁ range them until you“can
easI mate t et%o bottom alves of ecomﬁutr
?W turn th ommoraore 64 over a]nd sce the three
Phi sscrew in any order, If ou’ve ost all the screws, you
canJ st tape the co mter 0geth
ou’\/eP e comes out ﬁn you urn your computer on again,

e one omething wrond

% q owever, almos nothrng ou can do in
grsasse blin orr assem Irr%your Commaodor fe64 short of
ecoming a Vvandal) will I

arm °Its operation. It you've care-
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fully followed hese instructions step- by step, N0 One W JI ever
suspect that ﬁ“ Ve, been ‘o ermg the works and your
Commaodore srm? ife and continue to give you con-
tented hours ofco puting.



1

THE CARE AND FEEDING
OF THE COMMODORE

The Commodore6 r urreslrtle care and will ro%ati take
%unrs ent that ouHrr ht give it s rto erate
ammer stroke. Yet u] aea enerous eardr?
ngvvm%?a\(/)grc ?PI appy and working and loo rng rke
There’s littfe doubt hatrgrvrn %omputer he sPecraIrzrl\d
care 1t req urrfs air % ?? eyond wpat ereg
necessa \)/ Yv 0 on% f your sop rstrcar] an
ens eeetctr nic rndpstment hekey words In the com-
'r%rgs nmrj) comdogte)r om are “preventive maintenance.

emrnrmum can do is the abso temrnr um not hr
Factor re%on&m dronszjr minima ecaus mrcroe -
tronics of q 64 (or an comR ﬁatmatte
rﬁgurre N0 mec anrca care or maintehance. There are n

P F[S {0 Weflr out.
voics Tl cAaguoh %”ﬂ A omant e S%‘&&“J% e
next oment HO'[[WH e%te % 1¥atr

cept your 0 mat-
taenryvgorarrtpYJ(thr@mrghtresulffer aﬁggt%est}/oryhrrgy ?ar r(ﬂ)re 8

170
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prtunatel for the space, (prodram and any other critical
? prcatron at relies on mi rp ectronics, such catas roghrg
rur?s are rare, A tefmar inal components avp been weed

modern electronic devrc rM ou étnt %x(pect
drsas ter more often than onoe In tens ofthousands of hours o
ope atr N or years qf normal use.

|rst reventive thr 9 to do is to tr prevent ay

ommo ore trom far(!rn aer |ti<warran run { t
than trying to exen if 8 eeping your use of it to
mrnrm Im, g(ps your ommo re6 to1ts limits.

out” g Inal components In any.so |d

staedevrce ocgurs duri ﬁt?ﬂrst e\ern ours ofoperXron If
our Commod or? 64 works a o(p frrstturn It on and rug
py ays lrrn an out}sr

Paclly lon 0g I%rOmheU'[glrrSS O?U d co It te Jor years without
j d
oar

n fstrnga |n%er xc&ptw enrr]assa %ecome eowner of a
pran Commo dore 64 15 | the tIe r? rgguter
rom rts urn |to N eaver on ext
wo. You A uSe the added "hurn-in’ time for familariza
earning the new an uage the Com r speaks,
ourtavorregame orjust allowing t e edging com utr
er ao on-Its own,

Once t e computer has prove itself, you can take. added
$recautrons nla t%;o beyond the aatorys e plmrmen ations to

ssure yourself that your Commodore” 64 will remain in per-
ect shape

A Happy Home

Th mandato %care the Commodore 64 red ,res | TIact
e Commodore 64 Is not entirely trouble-free
AIthough |t requires no maintenance, it aIso redurres that
%ou do not abuse It. That means that you must give it a
home |n the type of atmosphere it"likes and fake care
of |ts articular needs.
n fact, the Commodore 64 does have some moving parts
and delrcae eIectrrcaI contacts—in it keyboard
R/oar S i enemres are mostly airbomne—dust and
extreme umidity—Dut the keys (and the contacts below) can
also be tainted and trapped by more worldly problems, from
grease to peanut butter and runaway coffee spills.
The Commodore 64’ computer circuitry is likely to suffer
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” effect%from its envdronmené ofo The cIr can he ei-
e{ ofo o& too cold or t0o or It ema Ine can
f er roma let of noxious nas fes %reepfng \?r £ power
Ing re% grvemrcrocom ters a fatal form of In |9estron
The estavrc% In tryin Ygrve he Commodo E
ha Dy .home 1S fo be reasona Ie uwouldn’tBut our cloc
radio rn a sangbox or swimming pool. Dont our com-
puter there, either,
Maybe your thoughts arent that abSJ b% ou might e
consideri acom uter room In Xour nk basementor [n
our hot attic. E nthough the omputer doesn comﬁ ain
bout |ts svrroun In d[ tlis a bit rtrcrr]ara ouét
Its internal circultr 1esr ned towr within a wi etem
Eeratrire range, 1o ?h reezing to near
0-called commercia

ﬁ:eratrn range or Semic ndluctors IS 0°
1o 70° C. EveR If the room Yo oyour computer in
oesnt seem too ot oyou remembe ts"circults generate
eat, ﬁoo aﬁ the tem er ures can add up,

Rather t éreatr Commodor 64 as a erdIess
mac Ine, pre end that | |sasensrt|ve an feelrgg good frien
ompuﬁ)s are genera ro(oy t0 0 era% rany cong|
[)rons 0 oth erature a humrh that humans wo*d

g That does no mean t a}co{rn&uter nee st
fame rfect temperature that oumrget oraso
ute comfort. Rather, the best %Ostelven IV measure IS Qtavord

utting any computer | ile envjronme store
?our ? rXo orep64 In t efreezer an gon’t Borl It to thaw

tou ITyou do.
Moreaver, y u should our Commodore 64 the same
Ve an expensive machrne or 10

cowr%eratronetrsat P ocuELIVde st asasu r laden cup of
offee WOB dp sastrousnrl srlle n the de d‘ ZourchoJ
ori(goure mto your stereo rec Wer the Commodore 64 wou

ly succumb Jo so}ch a drenc rng
In”other ‘é Ich XOU set up your com-
ButeLs ould be Teserve the compute one eep our
reakfast o overbrrmmrn% Coca Cola an chocolate-co f
dou?hnuts away unless the equipment is covered by flood

Insu
rg from t ne Commodore 64,

P |dssh uld be kept aw
becauseqrjs %rd e|s reﬁat?veal nsophisticated and has

contacts t asil sugar pollytio
T ese cont acts can E E g]rn otn)ery f % ﬂ F
humjd environments, for mstance contact cofrosion wifl be

accelerated.
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The keYboard h the most Hlnerable part of the Commo-
dore anot er way. ?h t]he Internal computer
crrcuHr |tsefW|IIYv t) and severe shack be ause |t |s uilt
ona quar %qassepoxy printe crrcurlt oard, y
oard L by a th ea er p olic” |rcu %
at |smuc moeeasrl fractue roma rorp\ g
tabletop. Too much anﬂger an amme

massage of the keyboard can be fa aI D nt pound; Just press.

Power-Line Problems

Although t e elecArrc Irne that your Commodore 64 plugs
Into 'ﬂ Its 30 gour computer’s worstwe em
N(it at eectrrcrt 1S ba f f puter. In theory,

E 1d-state comgutrwon electrrcal wear out dter
ow lon ve It ﬂe IF currents nlie
your a 0 |teeectr|c %rs ar trom the purity t at wou
argnt tat ‘fr%‘érS 'taar cngess it

the n%ﬁ)nrna %

ORI e o
st current o Tregeg yr%lrgefuseaen Absences o% ey b el%

grcﬁon i aurat?on Your cont Ttte %xpects A cert in norm
putearln%r Ett%v(rj%rgn is potentially Tife-threatening to your com-

Glitches and spikes are. real trouble for most computers.
Both t ermf esgrr%e esser“rally heszi\me phenomenon: a tem-
porary pulse of abnorma yhrg voltage on the Powtrsoe

gorar]y can mean% here from-a ewnH F
secon early a secon ?ng Abnormallyhrg V0 tag gan
ranqe from ustacoupevo s ahove w atfy%u% fugﬁ sed t
ge 0.10,0 Ovo ts and_ high r Beca seot re ratr ns
sprkes and power-line"g are mvrsr e T
wont eaue the sIr htest |c er |g hts, a
specialize equrpme can det ermrne het eror not t yar
rseEt on [né)uhnower line

esa ches can he caus thing from light-
nrngstn In ﬁear %po erqrne %rret/phq{ tg werangd
to the electri when large motors (in all kinds |ances
from Fetngerator 0] arrfondrtroners and Industrial e J)mentg
switch on"and 0 arge s[%rk(e can be enoug amag
the mrcrocrrcur% eyoH 0 re6 erm? n(
Some stud , ownt| Fffects 0t SpI s&an bg
cumulative, like getting small doses of poison over weeks an
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months. Each s&rke can slightly damage the tiny internal
structure of the n&modore Smicrocircuits. When enouRh
ama%e has been done, asy e ove& a year or more, tne
compUiter may mysteriously Pwor ing or just work errat-
ically, refusing. td execute srmpefunctrons or giving strange
ans ers too vious questions.
The hest way to_protect your Commodore 64 from ower
!)rne ggrkes an glrfhes IS Wrth a su ssor
rands and styleS of suppressors are a arla rom a arg
ero ma uaoures
rP oh operatin g r] iples va({ rﬁo t common of
hese evices sean vel electronic dévice ¢ e varrgtor
which ef ectve nX swa ows up most S nP es an grtc es ana pre-
vents t our computer. nsu presgorrian
be use o rotec our modore 4 and all its peri erals
T eIated Prkes and%rtc TS are tru sur ef "and
overvo ges, which aep wer |ine volt 9 ,[g eran onger
asting than norm%—wr less chanére n voltage ozen or
W0 VOlts rat er than hundreds 6\ ous n ﬁurqes are
onrg r\u? t you might be able to see the Tights Tn your
efrc ero ecome omentarrl brrﬁhter :
The low-voltage rise of sur es that most jne pensrve
Ior e or sure rotectors ac ua |tte oo rnermrnat
the best an otex ensv '‘ferroresonant”
r’vroeescoors]urge suppressor or voltage egu ator offer genuine
orl]rlrnatel In‘most. cases such ? rotection is genuine
overk tical ex errence Indicates that the Co modore
robanly Im evrcius to most minor sur% and com-
olee rotection 1 likely to cost more than the computer

?wer eproble(ms In the other direction, low volta ?%r none
f unlike K arm rCommodore 64 itself but are
Ikely to Wre&k avoc wit vﬁhe atz? ams in

r0g

P srrrrur o rufpurrrru
dy g ans everyt Ing mgrts Pnemor

?v e RUt and w enlgOWﬁr a%arn rres%hes he more norma

o
_rl—i-

the turn-on cycle will begin a ?
The orgt dama ewr be suttered by your patje oe as %og
ust reload whatever was In RAM, was rgv secon s%
een Hsrno R gfim sgfel store o “‘gl[’ %‘i
were rfY< Et blge Fvoram at yol had laborio 3y

entere roke ystroke and not bothered to SAVE
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ustrhge 3 oj'r%%ecar%s?f b drOPoSmCStcgf e
ower SUrpé)

to your %rE puter to the optimu Tvefts Your
comgute mserr;nori canIn errGtP {[iSh t(nr%trr hcomrzete orver
8eret tuhasgag t-In septl Wer oo

atteries and the nec
ectronrc Ircuitry to convert their output to n] rn me
curen so at its outout IS constant no materw at nappens
eeectn su X rom your riwer compan]y
Even eas e ensive re t]rators and mterL ptihle
W les are o cost several times moef]an the price
Commo ore 64 Your rustr tron and t reve trﬁ
thereof must be worth a great uare {0 ustr
rotec 0 suc dev ices affor Lebs olution_ IS t AVE
r?rlrjrrgmrlrg{r %aryan often and Keep ac up copreso every-

Static Protection

The, other electncal enem&/ ry computer rs st tic
Hrcrt y—the blue sparks yod feel a your nogerro a ters
Ing"across the car ?t and. touc kngb. on a X
vyrn ers day. Static eectr |t urne eectncrt %s
o ated by a

%an so
Near
rarely fatal—except to computer circu tP/ 3/ de Pc%emrﬁrcro
FUReR
ata heaven and run the repair
brI rnto undreds of dollars. i

In ur fingertips ev ltage gene
shgrt sfn ¥ﬁe can% e)nso F J
}/ever one knows hat there is Irtte current. behrng

this vo aagf 0 statrc shocks are mostl
cIrcuits, a?atrc can be mor than a spi %
B [)owe Ine In sparkso static ca e en u%
a a silicon micrqc ?

eon Eroﬁectron frorﬂ static wreventron If you don't
make sH K wont hurt anyt Dozens 0 pro ucts
are availabl ohe keep static yn ercontro —special carpets,

charrs mat ands r% T ere?htte doubt hat heg/ work.
However, a%hougeh e form of stati contrg neces-

sary In the pusin ﬁcomputerroomw erelY aam%
mean a mi r%n gorla]rs expensive static protection may be
In you

unnecessa
The Cor{fmodore 64 |ts f does oop job of Wardrn%
statrcs arks. S a ks u uai ro er to met 1[ hat

y ﬁjumg
rom your tore a .great deal of stati
ectrrcrt toaco tgctor I&t candrar% that e?ectncrty o?f
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u|e uic ouching the Commodore 645| suIattn |as-
tic cage 2 ra|n 90#1 he sat?c charge ast eno (ﬁt

enerate a damaging electrical s .
gThe h%st stattcg gv tive (]S nPex ens!)ve and grood for¥
It’s wort otngeent out u computer’s

e g

health. Static electricit can%mgu In your body (or a
en%onllz henh |ve |dP |sI enou {ﬁ rWe

motst re 1IN the air oes nat slowly r{tno the st t|c c?tare

ﬁ ast a3| IS created. R sm he re tive hu M P
ercent or | ﬁtrou e use of a humidifier
WI ef%ecttggl ocks 0 you and%ourc?mrﬁu er,

y;t)reven ttcs
n according to some people, a higher wintertime t
P grevent colds 'and make you feel more comfortah

at ower temperatures.

Disk and Cassette Care

As with the Commod§re 64 itself, the worst enemjes. On)le

maﬂnet\c storasge n(]e la gdtsks and caﬁettes ) are Invis
amgl an |sk are vuInera the same ene-
mies, that pague Yo(u gortan uments and e en oHr
furnttur Ene he ro(n CI arettes e teet
ooch. But ompare the records pt mt]en aper
t rparts i;e IC me ia require extra thoug tan care

se and stora
tre tr?n hstngeda C%OemCongrrnc%Fore 64 ne(ed Jtee same S eC|aI
A iy e Lol i)
Tlspea ers, gowr ransfor ers, etiectnc otors and Z
in your f rphone T eerra rB? ne IC(T lds from such
ewces canat or erase Irreplaceablé stored dafa.
Take care aweays to eeﬁtﬂ gas(lnmde helr rotectlve

sleeves when they’re not | rives. T aa/ ﬁ
alrborne contamt ants grease and grime wont poI te t

Set‘/tﬁéheh%"na r|]r? |ca%ugfa diskette uard rttcuI rly against
t?uc ; |cp%t/trtace W e it Fs) ows. t hgu% rh

uts n |t|stsblra]c61§1 ﬁ stic case. Tiny drpps of oil In a t
S G 8 R el ¥

a{ettes 0se a particular dan%er as hey can have Ie
th Cts 0 coHt uters, Errant as %s havea snfa
co lecting on hig Brectswn parts, which include disk drives

ou ve
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and even the c’rske es hemseIY AfI}/s eck ofasE or ev%
asin [partrceo arfromacoudofc ret esm ecan
enoudh to foul some disk units. In an a azranr y short time,
the airborne tar from cigarette %mo e %ar] owly coat the
mechanrcal pasz and bri d dyour

asseées aE heir recorders ?nd obe more robu% t than
drssan disk drives and are ab owl)ths tand much more
ause or years stereo cassetshave een tossed around,
da hfe af nd left inside cars on incendiary summer
aKISWIt ew ill e

ects.
evertheless carelessness wit h cassett s can lead to drfaster
r#c ga Pe sura e with rn ers can Iue It
I nd shorten the rfe rme the cass tt an
Daassette Orve Throwmgacassette 0aded wrt Im ortant
Pro%rams an rIes into a.desk drawer with a pair of magne-
1z¢ scrssors is also Invit mg ruin.
Takrng e same careo omputer apes as you vY(ouId with

stereo tdpes is. bot uate and necessary to keep your
programsP and files neal ﬁq and ?ong lasting. y b

The Datassette and Disk Drives

cassette drives oper protection, their proper

o aelr]atrﬁg can be safeguarc?ednby regd)lar care and prev%nthe

ﬁ d] sk_ drives Cand the Datasseée work exactly like

ot er mag etrc cor mach Jaes and use "heads” to record

F Ply f rrthe a%( read, In computerese merr Sig-
0 s Wit

AI ou% heri IS n%esténdard recommended care. for disk

an e disks or cassett gs J&rsta Stereo
ta e recorders, computer cassette an }r]rve heads can
gea |arrt]y al\rlrrdI gragne Ized, causing damage the signals they

in sounding muddier an moremu
Stereo tape pla ers be di ddier and f
fled as dirt a agnetism acc Ite on herr head
glause computer cansoettlens ah rrrg/e nCeam : 8 r rta
r e cta mrsrea ormrs rite data, Ohvious ts
t a umpere
est to cean omputer cassette and disk-drive hea s requ-
ar fo avold data errors.
hou h various sourcesdrsa re n how often he ch n
g0 IS ne essary, once fve syan ours of use ?

revent problems and can extend the litetimes of
drsks and tﬁe drive hemselves
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Head- cIeanrng cassettes and disks make this Boutrne chore
simple. Just insértt ehea? eanrnﬁ casse teInt eDatassehte
drive and run It for a few seco ? ou cant g
Datasset Ia%ghe cassette, jUS | your Commodo

D an rma y%ro ram When you e done wrth he
ea ceanrrh res F%
e 0

clean ourdrsi ve, dampen any commer
cral? avar able ead Ieanrn grsk wr% specla ?eanrng
BOV nt. nser% he disk Into t he rrve Then exercrse the hea
nné) ? e number 15an en rns rucrngoyour om
0 ?re 64 10 LOA "IMAGI (ITdE can
an}/ ile name.you like. Just esure to add the devrce num er
e rs drive to eend Iafteraco ma.
ont Want

with slos l solven z%r und,
we ome r%ro(? he Datalifé _system o
eanrge era In w c a pre reate
[es0a nrn rs rovre 'in a seale envel e Ihe
ISPOSa edrs IS trnto reusgbleéac et and rnsered into
edrrve slot for ear%y ceann}
fyou're mor ventureso €, yOu can orrn t otréehear t of
th e atter ag erectI clean’ the read/write heads of [yg
cassettf and rsli [IVes. Acoton swab %oake rnasuh
ea ceanrn% vent can eas P/ escrul%e ar‘;ross F
the Com Ee Datassette 8 ean them_efrective Just
open ¢ atassette ny pressing EJECT. Pessrng
tePLAY tah on the Datasseternushes the e[]a outwap

Int0 a more, ac essr VR%?IUOH read/write head on {
Datasset he IS s e%sse that moves outward wnen t

AY ta
Simi a[)Iy Ph eads of a Commodofre Disk Drive can E
rom te rrve e

cIeane tyt frrst removrng the cover d
rs)lfrr?et a%a P% IShe rbvrﬁm'% lrj)reP ggg% vr8us rolnnshougv e
turned off be ore 0p enrnlg It UP Turn drive_upside dowp
an re ove the four screws from eb%ttom Tlurn It back
A R S
{L q% rr]hn area with lint /ree cloth (a ﬁotoc mors a\rg

rom hoto sup Doy stores, Works w eo

ﬁe@dr% g o S e Sﬁtr?a‘e?VXSE%VXm%”oﬁeaan”d

'
%e rive nE e| 5
The recommended solvent for cIeanrn% either cassette or
dik -drive heads, Is t Be head cleaner a pecral fluoro?arﬁon
solvent that can be hought in nearly any stereo store. Alco
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e| her isqpropanol rdrna rubbrn aIcohoI—a 90 g rcen
ution | gre[erre erce 1S okay) ano
met ho ors(Jt % er can

rlve- ea

esu eh ﬂ
of drsk eanrng solvent. Even I
proofvo%awr do in a pinch

As with a_stereo ca?se e recorder, com lit r cassette drives

and disk drives bene %rom aNn 0Ccasio a demagnetr-

zation. The co?stant rH ing of the magnet q%drs or cassette
magn IS

ast t ereadwrrte ead car] cause the to orR
gdn |enou esr ua drt P te
ea eabr |tg/ resp g ata, fates (
ernnermost ector or mstaﬂce[) an ermg |re
And magnetized eas ra uaI eraset ordrnﬂ lum.
There r? no outward ndrcatr n of heads’ becoming magne-
tized untl unexp arna da]ta errors begin to occu With In-
creasrn retgu arrtX ten t atwarnrng comes t0o late, after
|mR r] nt Xhave een destroye
(ugm (Itnltude gnd exte to[)the effect %of POSSi-
ble hea etization problems are subject to debate, yolu
asaconcern Com odore 4 user, may want to reqular rx
emagnetize the read/write heads in yolr computer Syste
JUStn b%c?r? ug“stafeasrge ead demagnetizer designed for use
)gtgreo 9corr¥erspwrn pro%am ggo a easor?arl)le ]O%
o rCommo ore 64’ heads. For cassette drives you ¢ arse
attery% [ated casset(]e dema netrﬁ[ IS0 _calle
geﬁtsser tInto a standard a tte S ordrskdrrves
need gu?krn varretg emagnetrzer tha thas el-
er a single rodlike extended pole pr ce or two Tl oIe
eces that cure ﬂether No m terw |c t¥ erXOH ref
ec arn é [pole pleces that xen 0 t atn
nt/ emag %zer are covere a soft g ast|c
P un o reduce the ch gnce that you mrght accidentally
scrac your reaa/write hea
srng any. demagget er or de ausser ake less than a
minutean |saeg uM ourJ ea cleanrng
routine. T at means ave é unls sgs}emh le your drE

rIVeﬁ?noetrz?edIt Tﬁtlerntbﬁrrtn (tJhe H qausser ne r?grltr
ouc t on, slow rmovrgt

t the head Y] ent&rr

rom he Prox mit &f e head (to about three feet aw
urn ? ge demagmtrzrnﬁ process IS e

su den turn N ands W reduction alternating mag-
netic Tield of the degausser.

€d
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Good Housekeeping

enemyo an comguter sysWn A ke onprrnS[nWri anis

A clean computer IS a ha com uter. Dirt |s the mortal
Ses éj q ygrm

arts.

L b

on %searorrng oyt tﬁo ranycards and In pectmg

H waly gﬂ( tﬁrst from becomm Eroblem |soy
;] }ou

devel opmg qular (o J ram for Commodo
4Asotnas necessa]rg/ g running your fin Tr over
tee%urpénentosee w uc (st |tc aPsrm vac-

an ogr away Inest nBzzeav Lablet suc
Irt from et ﬁdrs drrves rom between the keyboar
eﬁ rom within the p rrn er,

e dust that nevitably ‘collects on urm nitor or televi-
sion screen can be removed wrtlh a i cIo and ordrn
wmdowoeaner Use p Per owesan how_qrease asrTf
?creen weﬁejus an or na'r heceo gass course, |
ee weal a/and want to_lgvis >itra care on rCom 0-
dore 6 V\yo can bul}/ sroecra CRT cleaners, butn e endt
res Its g the same.

e same Wm ﬁW cleaner Js perfect for rem ving smu%g

awayé] esan peradtlﬁerca 1S dr

grime from ¢ eCommodore b4 om uter/ boar
rtve an prrnter cases. [ake carg, however, Ity an on
usmg an sora pe window ceaners Don an
ver swa Into an emn eoo ter
incl m s tsint torcaea -0rive s t or
etween eso o hoard Rat an sprayin
re ovesmu sro eosorkes a en a otoot
with window gentywr eever ou?o

alner a
6 ik %%gmrrg?er or i i, sl o g

cleaner mag be Tsed The tou pastrc cases aré immune to
most every aiy eaning solvent
?(mg an%/ strongasolventﬁ that fro§t glaze, or

“ Seactne or rpolr rEMover Bemove
rea stuh1 nsmu riweve ﬁegfcan r |n etex

ture fmrls (of the outerpas |c st\ the co J
Herr herals an B even melt holes in t] c?
am enac ons tlnhe an |crpa1tedc nmg uid and
try the resu ts on the back or bottom of the cahinets



THE CARE AND FEEDING OF THE COMMODORE 181

Liaccrd ntally s |I|s m thrn on ourkeyboard there’s
no r%

turn the power or ? rrunp?ug the ESrnS ter i mmedratﬂi

en furn
com uter over an the ‘excess drain out. WP Le It 1S stil

ttom an

side down, remove t he three screws. from the

nrt u&) Get whatever |%urd| msr e ot as aa a]s DOSSI-

e and dry the machine thorou Y ayou sg “Jarn ta
g/eron emachrneand ou rgacted fast e gh CPrevet
rrP%onto the main circult oar ourmachrn ould spring

ife after It is groper?/sgrre out,

Yoyr Commodore o4 ettero en it is protected from

he drr ar?r]i r?ust around It F il potec mg

rom dirt and grime en? loo |n I| Tnew but 1t will also
otential mech

eﬁ]greventp anra rob

otection against dus II? ust cover. Becane
the Commo or? 4 has “proven Itse ? £ S0 Very ﬁ p% ar
?everﬁ es of dust covers are availa ec%mmercra%
rom deglers and by mail ofder. Even the official Com odore
brown vrnyl cover 15 a good buy.
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THAT DOES NOT
COMPUTE:
TROUBLESHOOTING
YOUR 64

Is It Hardware or Software?

Sometimes t hlngs ust don’tng H%h'[ No matter what key

ou pres% mu [g or your momtor
Icture shri oa |y dot In t ecenter of eSfreen or
ou ke Cﬁ d|scover the ten-thousand-line pro-
rabm ou inished at 300 - Yes erday morning Is now ere
Yo rlflrst rge ma be%) et a pammer to gent| eral{,ade
our Commaodofe 64 to get km |neW|thTy%rW|
OWeVer, a copler gead revai dS%Ot emsg
our Commao 0{ 4su ers are caused by, minor slips of t
SRR R RS
AR I 3

pro 3 Minor fransgressjon on your art le
upposed major failure on the part of your computer.

182
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Sometimes your mistakes, or omrssrons can b% subtle,
|Iooncal ureasoqable and obscure. iS the more
com on an ? Pexm bIems are ie below aon
W alrhe usual steps and ¢ ecks that will lead to promp

our first job 1s always to determine where he roblem
jes, srt In t?t lhardw% rint he sottware Rtave
now what’s wron e anle to repair |L You) wrote a
Program torashesgour system, ure I eP/ e
IX L. Hardware lems “can % ep arr Oh)
they're serious. O viousl then efrrst hrn en
ever y OH u]n Into a pro em wr your compu er |s o eter-
mmew ether 1t’s g "hard” or so error.

Whenever somet mg seems to ave one wrong with your

rogram, your |rs yS De 10" pres
Et P\t/a E{ ge grouqi)ube bac m controLwth ﬂ
We come Read fha pens, }uou (i robab ?/ Fun
moas(ofware roblem, Bé teasrg re |efandno epare
to spend time tr mg to find the error in your ro%ra

o etrmes a %ram takes control an ores mere
RUN/STOP com Sometimes holding do TORE
while pressing RUN/STOP for extra emphasrsg er clear
everyhrﬂanr up. Your screen should turn blue and give ?/oua
Redd that happens uour problem is stil most kel
to he |n your program. LIST it and go looking for your faux

S,

If all else fails, the radical test is to switch off your
Commodore, walt about five seconds, then turn it back on.
Your Commodore should show a blue screen, a "Ready,” and
a clean sIae Any pro?ram you had stored in RAM memory

y will be ered out. If you dont gle a normal startrng
%sagne and a Dreaded Ready you've

pro
The Rrocedure for frndmg problems m canned programs is
much the same. It 1s likely;however, t lYoure not going to
be abIe to fix the rogram Frrs heR N/STOP bt ton If
et a Dreaded 'R |¥ rogram again. Try
ES OR E and RUN/STO Try to the program agair,
It it still doesn’t work, switch the computer off and_ {ry the
Brogram again. If that doesnt work the program still Tould
e at faul Swrtoh our Commodore off and” back on, then
D and try another program. [f that program works,
Ysoglr %omputer is probably alive and weII and your software

Ikely got a hardwar
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Hardware Problems

|fyou've never tan%Ied with an thmq eIectromc before
torepair a comput rwgrobab 5 he best place to eth La
Initiation. But there arg some problems, with com ut ar
are that anyone %an fli( the wrong, switch throw a tape In
tew[(ongp ce. The only hard part’is knowing exactly where

to Ioo f? roblem.

Cp on your way % comﬁ)utfer roubleshootm
roﬂmen% re’s a umlé ntr some_of rLe Mos
common are-relate prﬂblems tha t you'e likely to
encounter an ow to cope with t

ptom
a Televmon screen fllleg with a television program rather
%n acomE uter |ma§;

Power LED on Commodore 64 glowing red.

ourse and the Commodore are tuned to, the samec anne
P Wlth hox |n anter%na lead to television set |s |mprr0£

set F| k the sww7 the comﬁuter position. Then
ma e sure the proper channel 1s selecte

a. Wron cnannel selected on ele(\{|3|on set, Mahe SUE

el =

. No ower—Comm?dore swncﬁeﬂ off. Switch it on!
NI ower—I% 8 esurde e entire syste |sproP
)( qe In Wer cor from blac anstormer 1o
I rom bIacktra former to Commodore

po er—b own use in Commodore. Replace fuse (see
Chapter

a. Television screen gray or?ﬁ)erc?wnh static.
b. Power LED on Commodore 64 glowing red.
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Solution . .
a. Wrong, chanpel selected on teleé{mon set. Mahe suie
your set.and the Commodore are tuneq to the same channel.
b. Switch hox in antenna lead to television set is |mprrop-
erly set. Flick the switch to the "computer” position. Then
make sure the proper channel Js selected.
¢. No 5||qnal getting to television—check cable from Commo-
dore to tefevisjon sef. Make sure all connectors are in solidly.
Make sure wires are_solidly screwed to terminals both on
switch box and television. Try wiggling the connectors. If the
chture flickers and you can”glimpse gart_ of an image, it Is
ikely that the cable 1s defectiVe. Replace it,

_ Symptom |
a. Monitor screen black or gra%; no image.
b. Power LED on Commodore 64 dark.

Solutio .
a. No power—Commaodore switched off Switch it on]
b. ower—loose Elug. Be sure the entire system is proP-
erIY %ed In. Check power cord from black transformer 1o
wall and Trom black transformer to Commodore,
¢. No power—blown fuse in Commodore. Replace fuse (see
Chapter 10).

No
No
plu
a

: Synlg)ti?m :
a. Monitor screen gray or hlack; no image.
b. Power LED on Commodore 64 glowing red.

: : Solutipn

a. Monitor switched off—turn 1t on!

b. No signal getting to monitor—check cable from Commo-
dore to monitor, Make sure all connectors are in solidly. Try
wiggling the connectors. If the picture flickers and you can
%Iémggg gl)tart ofan image, it is likely that the cable Is defective.

Sympto _
a.  Commodore does noYresponT. Pressing keys does not put
characters on screen.
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b. Dreaded Ready on screen: cursor not flashing..
. Screen image “jumps” between two different sizes.

a._Disk drive connect ed o Commodore 64 but not turned
on. Turn off Commodore, turn on disk drive, then turn Com-
modore back on.

a. All the keys suddenfy stop workrng Pressing keys does
not cause chardcters to appear on screef.

a, Software problem rnad\; rten POKE switched off
k%beoarr]t Try holding down RI%Sth % and pressing RUN/

that doesnt work SW modore off, wait five
seconds, and switch 1t back on.

a. Canned program run Smm cta?rr’Psto rogram hy pressin
RUN/STOP opr gre RUN/STOP and R&p %2 Y PIESING
Solution

a.  That’s how the program was designed! The canned pro-
gram can' be stopped Decduse. the, software company doesnt
want you LISTing 1t or COPYmg It

ym to
a. Ever Ry command, o ea er\?er results in SYN-
TAX ERROR or DATA OVERFLOW R message.

a. Software é)roblem rnadvertent POKE put erroneous
ata somew er in your Commog oresmemorP/ Try hol rnp
down RESTORE arid pressing RUN/STOP. [f that doesn
vrtr rgcksgrrr]r tch Commodore off; wait 5 seconds, and switch
h. H?rdware roblem—RAM memory or other microcircuit
has failed. Visit the repair shop.
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Symptom
a. Strange symbols appear on screen instead of characters
from keys pressed.

Solution
a. Nothing wrong—pressing SHIFT or SHIFT LOCK nor-
mally resufts in graphics Characters on screen. To get
uppercase and lowercase characters, you muyst press fne
SHIFT and COMMODORE keys at the ‘same time. Pressmg
thatbkley combination again will return you to the strang
symbols.

~ Symptom
a. Lowercase letters instead of graphic symbols on screen.

Solution

a. Wrong keyboard mode—you accidentally pressed the
COMMODORE"and SHIFT ke%/s at the samie time. Press
these keys again to return to other mode.

_ Symptom
a. Cartridge wont work, and cartridge has worked before.

Solution

a. Dirty confacts—the coptacts that connect th carén%ige t0

our Commodore 64 can hecome contaminated and fall to
make ?ood contact with the connector on your computer. The
contacts are the small metalized areas ‘on the inner edge
of the cartridge that goes into the computer cartridge
slot. Clean contacts b}é gently rubbing a pencil eraser over
them. The eraser scrubs off the contamination so that giood
contact Is made. Be sure_to remove the tiny pieces of Teft-
over etraser before plugging the cartridge back in to your
computer,

Symptom

a. New cartridge wont work—strange patterns on screen
or nothing at all.
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Solution
a. Defecttve carridge—sometimes bad cart[]tdrg et into
thesors }/runmr\tl\? a(nother cartridge or other program.
I becot er pfogram works, your new cartridge is bad. Take

. Symptom
a. Cassette fails to LOAB.

Solution

a. Cassette recorder or Datassette not plugged int oCommo
dore. Turn offﬁt Commodore an(li ma epsuggh connector 1S

securey f ugged
Tane problem—wrong cassette. You may have acm{ten
result? oft{be wrong cassette Into the tape” machine. (The

C Tape pro FFFOF aaer IUItgrgSreréCt??t%e cassette ha
o (i éa agﬁy erase ana

Eeen pro erys ed, It can become part
m|é; tnever I? 1ea ain.
ea s If your cassette umt IS not Properlx
mamtamed he eads can get S0 |ry[ at errors result |
% es may not ? ata eanmgtetape
heads usta soves t at proplem ”(iee PmPterl

Ja ape— |acssette s.or tails to properly run
hrou he ca ete mac ne resulfing In |m rL AD-
|n 0 0 e cause cas-
se e toss |t or a a woun cssette T eI ercondttto
sua shows U hera%ery on? tape has, been rwoun

nother. The actual problem is that t

e end to
H rhe cassefte 15 unevenly wound and I bmdmg agat st
t eglassC%tte S een| ma e such cassettes workable by holding

te o el Sharld

them In t our han rap pmgt s arply

amstaso oj t na proﬁrtate amounto sho}c CaUSES
the taﬁ ack Into line and frees up the sticky
mechanism.

Symptom
wont press down.
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_ Solution
a. No cassette in recorder. _
b. Write-protect tab missing from cassette—use self-stick
tape to cover the write-protectholes on the cassette.

. Symptom
a. Disk drive will not SAVE. _
b. Green LED on front of disk drive not lit.

_ _ Solution
a. Disk drive not Plugged in—plug.it in.
b. Disk drive not turnéd on—turn”it on.

e Symptom
a. Disk drive will not SAVE.
0. Green LED on disk arive glows; red LED does not.

_ _ Solution
a.  Disk drive not connected to Commodore—check cable.
Make sure hoth ends are plugged in.

isk drive will not SAVE.
n LED on disk drive lit; red LED flashing.

Solution

a. Disk in drive not formatted—format disk using NEW
command (see Chap. Seven). _

b. Write-protect tah on disk—remove write-protect tab, the
sanall r]glehce é)'f Lape that covers the write-protect notch on the
eage or g 0ISK. : L : :

g Disk improperly inserted in drive—remove disk and in-
sert properly.

_ Symptom
a.  Modem fails to communicate, or strange characters ap-
pear on screen when using modem.
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a. Modem not ro erI pluggeg In, Check %ables—parhcu

be sure V odém’ Is ed Into the bas
[%hone a}nd the hands? g'?urn off Commodore ang
esure mo emis Pro erly

in 1ts slot 1n the Commodore.
ommumcaponsnptah eters Im rogerl% set. Check the

Barameters In ¢ GCFI e communicatl rogram you are
sIn [STPH egarameters usin Commodore 64
pr ress F displa arameters using the

Commo oeAu oTerm 20/64 rog am ress F
Vanous communications systéms use vanous %ar metg
ﬁ}ngs The onIy |mportant consideration Is that
tem use’ the same sett|ngs
Two he most common setnngs are shown below:

TABLE 4: COMMON COMMUNICATIONS SETTINGS

Baud rate 300 300
Word length 8 7
Stop bits 1 1
Parity None Even
Duplex Full Full

The other common_error ls tp have the O/A letch set in
the wronlg; ?ltlon eneraI |fyou dlal the t hone this
vy]nch should be set In't osition, More ecmcah/
when two mo emf e%e commu | atmg the swifc es on e
two odemss ould be set In the go Site osmons% t s,

her set to A 'If these

one % eﬁ to O and

It es are. et e same af Ibo h en sofa commumcahong
canne nejther modqu | Isten to the other one, an
communication wont take place.

Printer prints s mbols nsteaH]oert ers; o
Pnnter opnnts Ioh/ercase ‘etters Inst eats fsgraphm symbols.

g tmoese en OPENlng f|Ie h)Jlnh
|nav entI sen(J—th| mma an]goes
me”e Pﬁﬁeé\ ettesan grap icS no matter how
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¢. CHR$(17) inadvertently sent—this command changes
Prmte_r to print cagggll\lar&d lowercase letters no matter how
S

he print file w . _
In%trucnons ?or swnc?ung modes and an explanation of

them are in Chapter Eight.

_ _ ~Symptom
a. Printer prints too light.

_ Solution _
a. Printhead force too light—rotate printhead level one or

more_notches clogkwise. _
%. Ribhon dried out—replace ribbon.

_ _ Symptom
a. Printer prints too dark; smudges paper.

Solution

a. Printhead pressure too high—reduce by rotating printhead
lever one or more notches cotinterclockwise.

_ _ Symptom
a. Printer prints only top or bottom half of each character.

_ _ Solution - _
a. Ribbon improperly mounted—either riding too high or
low. Center ribbon on printhead.

. Symptom
a. Printer chews holes in ribbon.

Solution
a. Ripbon threaded improperly—the ribbon will not ad-
vance If It Is.not routed between the paper-advance level and
the front shield on the printhead mechanism. See Chapter
Eight for proper ribbon-loading instructions.
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Software Troubleshooting

BASAC isn't %(i bad. It | readgrwrllr] ri and ab(!e to solve your

E est problems, an mgerrors you
make In pro rammrng fsomet mg &I%swron C doesnt
just desert you and [&t you wonf at ha ened Rather, 1t
grvewoua error mes age to went wro

ou
ey rma%r mﬁtantnt'tretra'a
can find what ou ong (or what your Commodore” 64
thinks |swronﬂ The error ness q(es presented on the screen
re meant t ou find mistakes or potential

earnrn whate messagesm an an th oss

ems hat they point to can spee our rogram ebu grng
and qge urto error-free com utr faster.

Th hg{rsacom@letels

PYO%i es W they " indicate, an al\a%gsm %O(igr?(%re e

Error Message: BAD DATA

This FSS je oceurs whenét a are ber retrreved from an ﬁ

diferent tybe front what I actu %grraeeene/)e( eCLtJSsua a Or]

Bro ra]m r ex ecting numbers instead of string data aIp
etical chara Frs

Severa g a ene ate this ngssaﬁr oum eac
0essIn % err t a rent
conte s rom eones you expec You eo ookrn for
the right data i the wrong, place in the re or vrce versa
You might have your variables, strrng and numerical, in the
wron order oryou may have forgoten one. Or you] jUS might
have Torgotten fo put the ubiquitous dollar sign (§) after your
string-varianle name.

Error Message: BAD SUBSCRIPT

This message indicates that your program is trying to find an
element of an arraY that is outside the dimension ofthe array
ou set with the DIM command. It cant find the data becaus
e arta cant possibly exist, at Ieast the program’s way of
The obvious error is that you typed in the wrong number to
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request the eIement of the array that you wanted or that you
Incorrectly DIMensioned the a a

Amoreﬁ teerrorcan oo If urefer oar] arrag
before It has been D Me srone au omaticall
?9 the array en e?ments In eac mensron used |n at
trte erence you later t g oDIMensron the array,
|

st re erence, you'l Fi] %R erro
messae However, if {our J) ram as the rj rwron%
eleme

Hsts and turns, you “coul pgro gl the

ca n out- of
efore your DIMension comman w f woul

REDI DARR Y error essane IS calle ﬁ]ro%{
In other words, when de u% hec noton% |men-
re |n e program you've set

r|]%ns that you've set but w

Error Message: BREAK

Actually, this is Hota error mess e, It merelg 80Ht|(mg
that you've squashed down_the RUNISTOP nd halte
eXeC tﬂon of the program. EprngkCON will start the Prvrﬁl

Sart the p %E&Fn ol ol 15 Qe R e,

A more e orate message, BREAK IN LNE X 8<
curs a ter prosg m encouniers g STOP comman Dont
about It. It na ura If the messa% oth(er &J
su srtute END oull get a Dreaded Ready

Instead of a BREAK N LINE X%XX message.

Error Message: CANT CONTINUE

This messa e means that you havent been payrnﬂ1 atten t|
You've trie oCONTrnue runnrng é)ro ram ‘without R

ning 1t in the first nace Or you'r {0 CONTrnue
run |n% ;| program hat sto ned beca se | C uIdn‘t

properly. Or'yol have changed the program by editin a(rne
srneyusto tero ?J nrngp ! y J
The'messa |§noh|n to worr Hout It1H15 says that the
computer ¢ 0 what You've it to rogram can
be restarte rom its he |nn|ng

rather then resumi
It broke off) by typing

0 Where

Error Message: DEVICE NOT PRESENT

Someone’s stolen the disk drive! More ljkely, however, yaur
Commogore 64Jnust doesnt [mow h gerrphera?d %ce
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that dyou’ve tried to rouse with an OPEN or associated com-
mand IS attached.
One ossrbrlr IS t hat ufor toturn on the %rsk drrve
prrn er or w tever eripheral I pot switched on, it
t resp on co puter’s queries. The computer
asspmes hat the p ericpheral rs“ tfached. he perrp -
era h] uestron c0 eattﬁ uf not p ﬂge rn -
eCo modore 64 will let you OPEN a o ‘
ape phera it does not know exists, most likely it will not
you sen aCMD PRINT# INPUT#, or GET# command to or
ro evice
g’ve dop}ble -checked and have tounp ha(t] eve uythrng IS
% Orlr}to rOe rceorr]nputer system proper manr! orrrn?n Ionf
haves ecrfre% agdevrce nur\n (hat 06s not exrsty oh

Error Message: DIVISION BY ZERO

[n math you were ejthe taught that division b ﬁro IS
rmpossrbe undefrne "No'm ttfrw ich ongy uc 00Sg,
you Commodore 64 refuses to deal with it. If you try to
vide by zero, you'll get this message.

While oumr%htn ve Intent ron tried Lo divide b
zero some variable In a formula may aesnea wore
v(yay ownt nat value and then turned up on erro
an eo a division operatron Your rogram will run ntri
this ro emr ou Ve B‘ denomingtor-a chance to equa
zeroa any varia e that wr appear hna enogr-
Bptorhas ac ance o zrpErngG own ozero ou shoul ﬂ a-
yrnsertan lFX 0T RE ELSE grgrrr?

i
is the variable on rts way down) line to your pr
efore the division occurs.

Error Message: EXTRA IGNORED

You're tryin o to fit a gallon of beans into a one- %u(prt can
You've put an INPUT state entTJn your rogr a %

it t0 acce t a certarn nymber o respon

?one and moret an rt}needs Since BASlﬁ gq
orgrvrng or as accept t e number fhat Wi et
teresto rrtawa to oblivion. h

(y)our response
eo vious answer to avoid this error messa eis o ithe
e fewer responses or to add more varr?

ement so that It will accommodate all

you type in.

either
% your INPUT
the responses that
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Error Message: FILE NOT FOUND

This message mear\s what it says. You've sent your Commo-
dore I?(okrn forafile (ora I[p r%;am[? onertheryourDatassett
or di drrve and 1t ¢ ehn d ore b&/ that name For t
message to pop Up when you afe (sing a cassette,
Datas ete must e counter N en of taére mar er. The re
ques lon eR/ actually. be on t sette but If |é

esec lon of tfe tape It |s on may a Tarea y[r)(asse 2
the D tasset}tes heads Wh%P Kou called for |t and the 64
rﬂrss Therefore, rewind that cassette and trgr ﬂar
t e Js not on the cas ett |n the Datassette t all, your
o modore 4|s Very. un n( y to find it.

ou weﬁ ookrn for a eonadr% and got this mess&ge
e}re rSher eedoeg rr%]exrst or ou ave tdeltrvr(g)rngou Kl
r rv You
'Pav trre o OPEN the ?Ye and he drslé drrveygavey
Ias error ssae hat Qu missed, so it did not
PEN he after , try adain.

Error Message: FILE NOT OPEN

This message_occurs when you call a file that has not re
vr%us[n s B e oy el &g 3 B
or PRINT# command. No file exists for the command to

WT e Hsual mf] stakes t hat(!ead to this Htessa%e Care ettrng
comman s In the wrorh order easy to do with GOTOs an
GOSUBs), asi ﬂnrn e wropgd fife Bumber In the
command. of justpla lin oroating that ”uWnttustaosttE?t%”?
?rrstrg rf]ore ydu can do any?hrng% the }ﬁ

Error Message: FILE OPEN
This essage will, Hop ug if g% PEN the_s me frIe

%(r)é%tto CLO8E the eorone olptgour }\steresnsuEpet rluous

Error Message: FORMULA TOO COMPLEX
You’ve grven1 our Commodore 64 more than it can handle a
gmessa R/épsu pforﬁtsrtoamathemarca
%rrrenrtra it indicates )90u t'full of too many pairs of
pActuaﬁ?y parentheses are unlikely to be your problem. The
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Commodore will handle more than a dozen pairs without a
Problem More I|kex he protilem IS 4 Strin exgresshon hat
he program Is tryl %to eva ate. 1T you run_into t s-
sage wfien you're”d a.lengt ?/strmg break the
string Into two or more sma er strings before opérating on It.

Error Message: ILLEGAL DIRECT

YOH ha¥ e tried t%useeﬁ ?mmand in t hedrec tor |mmed|%te

mode of BASIC atwluncwnon H e pro ramEn

Commodore, BA C the command that will Ikely

glve this error is |

T |s 2Iror oc urs most freq entI when youVve f rgo dtgn
a line nu er In nto PUT omman he

|g t line number, an eerror Il go away.

Error Message: ILLEGAL QUANTITY

IfR/ou trg 0 useanumber hatI the C%mmodore 64 cant use
errgFg| O) yant 10 PU“ | get this messla%e Common

%grltjt3|326768 and 8d0r§ va

values of the

e Infege
23 767 or Iesgs
t an
¢
N the message.
that

I you ryn into this error mefsage check th

aum [st at% ﬁut on the mg SpECIfIdII

You'll |ke find that yo ’ve use avarta e scret ;%
in val or ms ance, gop 1 1o 500: P

CHR ) uaran ee %glve éou thIS messa e as

soon as it ste 3% e 295. 0 rogram may { é ave
gotten out of hand because ofsomeoer complicated math.

its (greater
ues reater

Error Message: LOAD
ThIS messa e |Pd|cates a malfunctton in the process of | e] -

ro om cassette tape. The Commodore 64 double-
%t%rge ! %t Irt'o{) ds on?t tPe and senth you this message

When you' get Message, rew nd the tape an
LOAD |t a at% Ith hat does twor g% 0 LpOAD ano¥her

rogre d’s on antither tap€) to verify whether
E 10 em S tht o a single prograr, a cassette, or the
at ssette itsel

epoblem urns obewt th the pvro ramlon the ta R
you Zhou({g%acavuepaaw gtzrc?r%portant/%urogerﬂjrﬁs an ??
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hour%h hhe Commodore ?]Isk drive check%for errors aner
e gF]% ryeagaaItr?SSEtte e message IS the same when It

Error Message: NEXT WITHOUT FOR

General% this, error m ssage is elicited when your program
nes ork its Wag %h a conighcate rogram ha(s
you Ve created Wlt ozea ne ted ops n&ps hea
on into a NEXT comman as n0| een preceae
matchi n FOR, it hasanroblem Actu I |tsan easye or
t0 make When \ you Futa 00p Wit mm
The best Way 0 oc%te the unmatche gns and find your
Frob em Is t rewnl| ﬁogram 005| enll|n eac esI7
to keep é m all straight," Veri %t ?]ach 00p ends wit
EXT an esameva|a le wi |c It begins.

Error Message: NOT INPUT FILE

ou’ll get this message if ou ry to sendd e wrong way,
TIatIsgtr oINPU B Td%affoma 'I ougse

|e s oftput only. This. error will pop up whe you e
vn IaﬁeaeseIe ik e NG

afi
Ay gt

r%er onfe e lre tlon you want Iyour ata] 0 oor
R or rea and W (I write only). You can
INPUT or G a a on
Casse tesw I ave no pro gIreadm data from he file |f
ou for a second yad ress to ourO mand.
e secon ary ad-

owevgr s(nou ou |na ver% X mak
dress 1or 2, the file will % or Wnélng
Make sureyou\/eOPENe afllethat goes e right diraction.

Error Message: NOT OUTPUT FILE

This i an%ther message that indicates that you've tne& t0

send aa e Wron That is, ou’ve ned {0 PRINT ata
e that Xous ec|f|ed a%m ut onl [ror | | pop

upw e a Jn wit sseﬁe HIS rive i

When ccesmg ati eona 1S ;istd| |to the

OPENcmman at you used to create the 0 Want to

PRINT data to and make sure that it is th one for the
direction you want your data to go to or?g ﬁ Ple? Por
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read fo[tly and W for write only). You can PRINT data only to

Wr th cassettes, you must add a secondary address of L or 2
to our OPEN co % Snable ou owrrte the file. {
X Specify no secon ary add shs?? odore 64 wi
ssume you meant O and make, the file read-only.

Make sure youve OPENed a file that 00es the right direction.

Error Message: OUT OF DATA

G”eetérn% FhiEsAe[gronronraees[s)a e in rgﬁtesouh tyour Ecﬁ]rgm has
eoten han

qhtherwords the READ comman 1S texecu mo
ere are DATA S atement? 0 satls

Count u rlum er of READs You gve rnc‘udrn the
recursr e arrFty urkrnrbrnsrde lo san esur atyu e
lven t | ‘enough DATA to ﬁ) ef gour
ATAto ma g sure H aven’trbnI vertentotglets
trnﬂ ?rsa articularly trou esow rp lem when
you, ha eIong iss of numbers as DATA. The item most often
omitted Is a Single comma.

Error Message: OUT OF MEMORY
AIthou 38911 hytes é:r howeﬁer man)g1 M)u] fee with your

?mmo re 64's openin messaﬁ J]A’ Sgﬂ]e e 7 (I)S %eessag
e

Hs must co
rndrcates indeed Iyou Ve a up ourc Putersent
\trv?r rnq memory. Ap?graﬂt oesp e really long to
he me ory as a lot 0 FOR NEXT ‘loops or

OSUBS In effect at one time, the hytes disappear

ou encounter t ds message when tr Oyrn; o RUN a

ou mag % to restructure rt] mrnate Ioo%s

srmutanei) routrne% "Crunc r%r rﬁ)ro%ra
eIrmrna rnga unneﬁessar aracters, rentarks, and

Sp%nts) can-also go a long Way in providing needed memory

rean

Error Message: OVERFLOW

The Commodcire 64 can h ndle pi B uq Problems and work with
overwh emrn% Iar e num ers here IS a limit to Its ca-
aclty—170 ,88 %00 000,000 ORO 000,000, (%00 000,000
or 170141884E '+ 38) to be exact. If the result of a calcula-
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tro reate r than éhrs“umber the CoHtmodore 64 won' he
e ndle it an Wi nsta rvetrs error essaeas
atw rm er. You ma?/ T work aroundé 1 Ifa-

ron r{ defi) rnge your problem rn terms of quadrillions or

quintiflions instead of single units

Error Message: REDIM’D ARRAY

ASIC rerlurres that aI arr shaveDIMensrons set, 50 if you
ont d ou re [ence an array without
DIMensronrngr BASIC au omatica l%/ DIMensions it to ten
elements In dimension used In that reference. Bu

BASIC won?t fet u DIMension an arra more ?kanocel
gu made r sm%?er w at woumn )é the Ie? tover
ements? | you Z ensronan%/ar axase ond time or
you try to” DIMension. an arra% ter BASIC has DIMen-
srorredr ou will_get this error ssa%
ensjoni Ig Ioroblem can tle, If our ro ra

er?hto ong) GOSUBs an RET
accrdenta yca for an outo ran ee men ore ou DIM
ensron f rhrag/ 'nﬁnst atwen oure d georng
%ous k not 0 teDIMensrons at you've Seth
here In the program you've set them.

Error Message: REDO FROM START

This message Pops qu en you've Wrrtten an LNPUT com-
mand into your program that expects to see numpers and you
enterasr characters Ins Tad It warns of g type mis-
matc eerror message of t Fsam name Ith one

e e, Sl d ooyt o
trenﬁ Wartsuntr gou hat It wants. rsrtp
typing characters nste of numbers, it wil I
you endlessly.

0 course ou mi ht Want oenterastrrn variable at t
partrcu lar INPUT statement rn uestron S0, ousou
c heck the |NPUT stat ekmgr}t and % ure th a Zg aven me

the varigble that | or with the requird string identi-
fying dollar sign ( % : !

Error Message: RETURN WITHOUT GOSUB

As the proHram was leaping about from line number to Irne
number following your GOTOs, GOSUBs and whatevers, It
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ha ned across a RETURN when no GOSUB was in effect,
|ss%§% ??RI\? as mean%Jng th when a GOSUB has heen

YouronI course of actio otrace through the Ioop and

knots In ogram an ur ou where t the

[ ram o st r N Its quest of the unmatc e RN
re that there’s a orrs m unmatched GOSUB

s e b

Error Message: STRING TOO LONG

The %rst of this meésage is that somehowr fit ofcrezi\ Vit
Ve manag create a sgrin c arac&ers GP&r

nt e Commadore 64 can, han Ie nee you e ocate
oune 0 IS to break It Into fwo rmore

) r
lece ee}mg e Iargest at less than t he 255-character
ASIC maximm.

Error Message: 7SYNTAX ERROR

It Irkegty hot1 Zoull find yourself starmon t these words
ulte often. s the Commodore 645 mos goH] ular (or
ost f reg e]nt errormessaoe Itsrmg l}( means -

maodore no |dea at all re h g ﬂ eII |t

Remem er, compu ers are frmck machines that re urre

mstruc lons to be letter- Iperfec IS means a mrssp

wor a. |€s1r 8ﬁ° ma of parenthesis, w}st an extra char-

w erwr the computer so much that it wont know

onI wa the computer "ynning again i io
ebar% out o trans;ﬁressron and fix it. seeﬁungysrm

r ut yoU'l soon discover how commas and other mark
thlecre your eyes into seeing them when they're not reaIIy

Error Message: TYPE MISMATCH

This erro[ mesiﬁ%e alerts you hatouou have rred 0 setf?

numeric varrﬁ equal to ?(strmg astrmgvarra eg
10 a number. Chec Yurwor Ifyour varia eendsma ol ar
sroh a 9" that nr cates that it |sastrm muste
stfing that Is enc Mm uo atron mark \f our va |a e
F snot eHd in a Iarsgn It must equal & number not
ocked Inside quotes.
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Error Message: UNDEF'D FUNCTION
This message indica es that you have asked the progra
execute a ? Hctronh ouyhaven’t et olrs pn]g a
unctron |s T ecomr%tte cant uess%/ go% ave In H
N command must appear beforé the use o
functron m the program.

Error Message: UNDEF'D STATEMENT

Pro ram lines can call up other program lines, but if a line is

gd and. ng one answ IS, thrspmgssa erI Plash onto he
screen [t In |ca es t |

N command has called for another Irne number In the

rc%%ram but hat the line number does not exist.

eerrormrg ave on% se e[] uses. You may have
renumbered lings and not ange e_reterence In the GOTO
?r other statements. You m%y av% forgotten the requested
ine. You ma have isnumbered the reterenced Id e (or he
reterencde |tse[ the GOTQ (or whatever) could be a le
over and just tloating around 1n"your Commodore’s memory.

Error Message: VERIFY
ou cant do anything about this error. I merely tells ou
esaa % HZM% rogram does not match Yhe
|tsekf on aeor k. 1f'yod used the VERIFY ¢ omma Lo
e sure Your rogram was propergfwn tten to t a e or dis

E)rs err r message ‘Indicates tg ur pro ram as not ye
een sa y stored. You s ou t< ro [ m
again, ERIFY 1t arn e certarn

ssuccesstu Dont forge 0 rewind your casse : |rst
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WHAT'S NEXT? ADDING
HARDWARE AND SOFTWARE

Sorting Through Software

Computer people, and especiall com uter writers, have a
knacE $or gssgmmg the Pest of the V\Porw IS gamlhar W|th
w hat P r(f ard a fu damen aIs They toss about %ermsso
oten e qutOrH unicate without us-
g hem an ve or otten ow betudaled they were before
earq the secret jargon of compuhgg Peth the

moS ngerp exlng ofterms are t hose assoclate W|th software.

are IS ssentla set rograms fo rup a co
eﬂ.el? any gt ”!g ). & ptogan 1 nerly

fixed order. Ever actV| can be hroken |i1to such an ms(ljruc
t|on set: usm Eone consists of ftmq the_handset,
mmrl{q aI or(pr ssmg he buttons, wai mg for requi-
site ac nowle (a "HEllo” is always reasstiring), and
he beqmnmq 0 communlcatlon
Simi arIy he Instructions to the computer must ge in a
specific order, or the results wont be as anticipated. (Try

202
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E'a"”ﬁ i Pe';p(’ﬂ?e?&ﬂ%en'n'&' Bettons Complrets can 30
one t at time

Other Voices—Computer Languages

The com ands %nthm a é)rogram (the _instruction
com ust ne in a formthe mac ine can L# ersa
(%JS ‘tyknoen yor cannot t com uter w f

uter ungers d
5r0?¥\élra1€m\1%[ljletl¥lc(i (flp)gij gre glven EF ?angua e; USteéq

roper name
erjc names (like. machine "lan uae Te ner es

Ivide languages into dirferent ha WO d|Pferen
was aP groper names d in IVId aI anguages
ditferent advantages an |es n ua es Te-
ggn craoﬁg%lund the computer or mmroprocessor t ust be
The micro rocessor |n5|de gour Commodfore 64 compr%
hen sms ru |onsglven to It nlm |sto nnmbers Eac
number |sagar icular act|on 0 take or the In eranon the
action is é taken on rogram that the comguter
understan then, If not mg u gﬂse%uence ofnumbers
|s num ers- OP an ua% 1S ca Ine lan ua%
Every type o |cro ro sor (a Hp |e b?/ S nimber,
LkeC m odoredﬁ % as 4 ren re eton‘)e of num-
ers It understands and unctmns at each num ermeans
Hence, mac ine lan uag gro grams are machme Epem IC
*n qfnerﬂ two mi r? 0cessors thaf are not In the same
6y( atds not related by their desl%n the. Com
64’ 6510 and 6502 Aigropro essors are In the "6500” an
computers t at run GP/M have microprocessors that are In t
£80 family, etc.) will not understand one anothersmachme
language programs.
or will most human heings understand machine language.
The long strings of numbers befuddle and perplex more than
they communiCate. Human beings prefer to think in terms of
Words rather than digits.
The link between tachine language and human language
IS caIIed assembly language. Each™ number/instruction n
machine Iangiuage IS gIven 4 mnemonlc ’ description or name
that hints at itS function (for instance, LD would stand for
LOAD). Although confusing to the uninitiated, the mnemon-



204 THE COMMODORE 64 SURVIVAL MANUAL

ics. are relativel asy for experienced programmers to deal
with and understan
After all t e commands are or dperly arranged in order,
specral prewrr tten ro?ram called an assem er IS use
convert the assemp al rouage instructions of the h um
bern%nrnto the mac e la [%%g ecompoter nderstan S,
o ore sells an assemblgr package for do-it-yourself
assem ¥ an ua e programmers
half step apove a sembIX Ianoua e is a "develp rhent
sst wh]r oe more ha ustr slate mnemonr sm
ers edeve 1ds In cre |ﬂassem
ua ro rams %/t ﬁrrors an

oqra

he even Watc hemrcro cesso ru
m sow otr osmp eco |ca

com challen e of thinkin achine. e

ment fs stem with exce ené

eas r e nners to negr‘éca”nme”a?té%”&vh“h maa ei
r U U
\)el%o varfable from Frencﬂ Srfk S oot%vr?areg
7, Cannon ﬁ

For those who think Ike peoplg ra grer than achrne
even mnemorfncs are con usrng an Ifficult to underst an
The rigors o ste assembly-Jan ua e ﬁ]ror%rammrng
e enerall mor n ost castia wan

I t tt
eal wr Terea Inks between people com puters are
n level J% esIkeBASIC H hlegl gag?are
charact errze re tr eyeas rstan I unc
|on]s and astructure or com ands as ntax) t at IhSIWIﬁ
0 F an anguags No matter wh enameo e
evel lanquag COMAL, Logo Pascal, P
whatever), It canb classed as one of twd types, an mterpreter
or a compiler.

An rnterHreter or rnterp{eted lan ua is translated or
"Interpreted” Into machine language ? ste as the é)ro
ram 1tself Is runnrnga Eqch cfo(nr an nterpri1 h
anguage can initiate a series of dozens or un re s oTmachine-
angjuage mstru%trons

ecalise each high-level command may take man underly-
in maﬁ ine- Ianguaqe Instruct rons (o carr Ih out and . be-
calse t ﬁ? ntegretrng one a e same time
as the hrIg evel angr rpog m IS ac ua%] unnrnr?

U wly in both comp d

ﬁuch programs tend to Tun”very slo uter a

uman {
lled programs are written ver n hCh the same wag

Gom
as Inte Pret 9gams However B Iyare run on h]
computer, t he arg first processed by a special program (t
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com |Ier rtseIlP that converts he hrgh -level Ian%u ge into
mac rne language instruct ronﬁ program ca 1
run on the rjouter In machjne Ianou ge.

o
rams. run much faster than .Interpre ones becaui h
Fom‘oircated an

time-C nsumr\r,r\ﬁ] | ans tion to the lower-
ile th

evel lan uage 1S NOf ger orme rogr M 1S runnmg
|ﬂ Sonie 8868 Same l1anguqge cde t € commanus
er tten In or er py the pro%ram er may be er er mterRret

e or com deyendr he language program run In
e g?n Sp IC co or mstan%eg hJ ﬂh @
rrect an int erpre er or processed by a compr er an

RL%'r\rler% tdrelilteraﬂ“n 0 rlg o%gr?rffer nt cogdevteL langua es
each wrt rrrs cr)vvrn zartElﬁtl‘\JS% S gr?rnua sean A gg nees ese
?hs?esrllede I ﬁd) 8ommodo£g g4 o e}n%a%tger hdgrﬂ feve[ ﬁehd/

gula es are. frrea % aval Lkb ed
ection will widen. There rs no reason, other than conve-
nience, that you must use BASIC with your Commodore 64,

BASIC
her AII urp%se SB/mboIrc

i e

BASIC %rvh tands fo J
Instructi ode Was (eve op ]]
emeny and Thomas Kurtﬁ Dartmou %

ecome the most common of a mrcrocom%uter %uages I
uare ajread familiar with langUage, you

oon wil be r onh cause rt rs bur to Eﬁur ommodore

BASIC s re(! XSt{ orwar P Icated.
and rtﬁ commands amiliar En%h oo 0t hem
Perhaps the mot rmportan reaso rt IS built mo our

Co o 8eeb6u4r ItSr 0 ﬁ(ﬁﬁ/\e ﬁ 5 Eg BASrlncng% Al
o el
o

8?RUtgddﬁﬁ%na comman d1 ?unnc]f71 o?rs ?cgﬁ\%gr gaded

Into UI‘ ?ompu EI'AUSt as Ift p] y made up aéNOt er sottware

9&05 oen anc L qursa ther ru m f%rog{ammmg

/ i
ne of the best c olces Tor extendr %H 9
ROM based]BASC is,Simons BASIC, w r rs ava abeasa
cartridge, so rsk drrve or cassette | eco er IS necessar
use I, ame errts sr nyear o(! aut or, David O‘m ns
the software pac age mc es 114 additional commands that
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add a é)(!ethora of welcome features the BASIC Iang a%;
nc!)ud are commands most exp errence ro ram na
e necessities—an auto ar,rc proagsragr num erer a
rne renum erer pro%ram isting a|(fs, debugging aids, spe-
clal commands a{ rogra lines rnvrsrble top rrngi
eyes 5? ou can eep %o grammm| str tegdy secrel)
Barr ?mman 0°SI fy sk hand n evice num-
ers or e numbhers necessay Ggrap rcsa sprite enhance-
merrhs musIc en ancem% ts, “and_ more.
e rodram IS not wit out 1ts flaws, hdwever For instance,
when BASICs renumber program lines, line references
HGOTO and GOSUB tat em nts are renumbered to match
eneYrr line num er(féeg( er o r onssBASIC 0esnt
renum er GOTOs an s 50 ave 0 tromp throu
tot th h
Eroqpfroﬁdram and do It oursef Ot erwI our renumpered
im ia

will crash very ﬁ P/ P commad are

ar to commands rrbot er BAS ects but ditferent

enou% dr at swjtching between another c? utran our
0 re co dgfet| confusrnﬂ] NevertE
powerful and yseful enough that it Is

8ommodore el éing drstrrl? %%m

Logo

Perhaps the brgg\es ihreat dro BA ICs mrcroco domr
nancer 8 g/use in education, it wa eve Peg
from alanr%; age calléd LISP, which has 'a more structu

syn ax

as eveloped bZ Se mour Papeﬂ eﬁnd other scien-
trsts assach%rse Institute of Tec ? g asacomh
natron of eorres sed on artificial nte Ce researc

aerrveﬂv rk of ps¥eeoo rs(Hean Pra%%t gname Logo Is
Log oexl]ends L SPi é)(?vverwrth ewcs brerse "turtle’ %ragahrcs

Ig 9 gp Ics are cal urtIe [%ra cause creen
cursor” draws a pictur oves aroun as | rt were a
urtIe with a Jo attac orsshel

sIn

(%] IE Y not rm rove. the Ioo\<< Jthe
Commo re 6455 e ens ve bullt-in rcs it can make draw-
|n Ictures wrth em muc easre more un. The tertIe
oved 3§ out rndepeHdent control rn% two 0 rts
carac teristics, pos POH and eadrn For InstanCe, rrhsteado
doze db aractfrs raw a square, the Logo

commangs would be as simple as:
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TO SQUARE
FORWARD 100
LEFT 30
FORWARD 100
LEFT 90
FORWARD 100
LEFT 90
FORWARD 100
END

Each FORWARD 100 command causes t he Turtle éo move
00 os trons on the. screen: heb LEFT corn a gbcause
t e ur oc ange its heacfm%'_ rgtatrn the eft

: ke
ra 0g0’s mQst obyious featyre,
rts moft gowerf a%épc ian r st herrtae rom LI #
Its apl rtgl ode Ing unctr ns using th esrmpe comman
For Instdnce, the ab ove QU RE rou Ine muyst ony
efine ?nce T0 cre te further sq areso yrequrres Cﬂ |Rg
the new efmed iron (%UdAR which elicits a
com ands t adr orr ma th rrsts re In effect
oloo etsyu efin own even h an Uage.
the angu %e preferre b ome ore uc |on he-

faus |ts ease of Use. In a |t(! uncron fining
unction teaches a structured met dea ing with problems.

Pascal
To listen to academrcrans the higgest 8roblem with BA?IC

EAthOEe gm ie I?%n raunnest o?snake d’fnarllmé mgmse VES
an d t m?

se Into wh atmanY consi ram ss. One com-
P rsc entrs In Swrtzerl&and decided to somethm a&ou
ne plague of GOTOs and wrote a new rfene n which

egweenotabyabsn t. His goal was to %a u
e used sole }/ ecoIIeecIassroom teac -
ens ow to wrjt rucug% comp ter oe

WISS SCI ntrsk3 rck us rrt}r]r name rs an ua
ﬁscal lais asc eseveneen cen

il

er mat marcran and ph srcrs
é ugh Pasca was never meant to be useFam the rea(!

y)vas A fvr%{idL ssfoom

rohlems, rts n escaped th
rf enuhne %o ?%rérorsegﬁrmg F{ecentfy It has
echre antage m asca rss él?that Igforce HS USers
0 Write In a clean, ﬁrg stn.i tured form xact(y ow ann¥
ascal program works'is fevealed to an experienced progran-
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(r)nuesr bz)an almost casual glance because there are no mysteri-

Pascal 1s V\g} Hera my reserved for co||ﬁ e classrooms. Other
1[ rgua?es it 1 lar structures COMAL ) are pre-
ed for lower-class gra £s.

PILOT

The PILOT. lanquage for the Commodore 64 evelo
harry KLherrat % gGeorge Gero rsasrm1ple werpr}r
r% Jevel language. But'not on rs ILO anguage
function asa an uage net a can re oge her subro trn s
nassem uae reven dis operarng %stem commands.
The ﬂn 6 Ve sron of PILOT has been de}srgne f0
take full a vantaoe oft eCo madore ?4sful P s apjll-
tres g“clu hngs 1te qr ﬁo ICS) U ﬁrn% orm oft Prcs
as well as the sonic abilitjes of t our]d Inter ace eve
kLOTSsronHest SUIt IS [<ext maan ation: sending a lin
of characters t sclreen es hut a two-charact erco and.
Moreover PILOT facili ates the rogrammrn 0 cus om charac-
ters for specialize nota(Jon Inl 3 age, mathemat rcs science,
or yo r own secre codes, Becatse PILOT can tie toget e
ass % nguage ddrik commandsﬁ as.been sucesfulg
use ake™"user-frienq proga that srmplrf ot erwis

baffling procedures apd 1s°an excellent choice for writing pro-
grams% at are easy For others, partrcular?y children, t ge@

COMAL

COMAL r]as more than asupe{frcral resembLance to Pascal. Its
rndented Istings automati document t oro ram str c-

ures It inclu esc mman ssmrar to those 0 sca an
Hearx (f oweru Most important, We er, g 'ﬁ
esighea to be easy fo use. Whereas Pasca 1S esrhg'ne c
ro rammrn rI In a rigorous 3truc ure, teac es
trucﬁure r]ha %rl Ftoa oodun %rstandrrh gprogrammrn
|cra g % % In"Denma

and Ire an ut It has flot Caug ton In the United States.
As with hu n ton ues there Is no on e compu}er
Ianuqru8%e hg and bu anot er an uage for
mmoo roa gg reaJoa]-

er experrence ome ot er anguage n would rat

work 1n that part rcu ar one.
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Utilities

Au |I|ty ro ram IS one (hat makes. routine chores easier.
h Te uua short, and each utility specializes in one
tion that helgs your comrtJute( rup better
Per a st e mostim or(tan collection, ot utiliti |es are hos(e
include ﬁ Commodore Disk Drive Test Dem
F ey perf or{n e necessary formattip r! o( rasing, other
emanrpu ting functions for our IS |ves stem
Anot er |m ortant utr tg add on or your C mmodore i
the set o gram ed Int om odore Sor
Cassette) B Pack. ro ram hd%p Icates f(s ls
ngonedrsk rve |s vrror rrce of onus Pack alone.
T e Bonus also Inclu rof?ram 0] co% dis susrng

two rrves |?Oyou can orrowo om a réemrasf]onf 8&%

ram change the deyice num
8rrve3}s S0 you da 't,havegto type In-a mis
er ut Irt sotrnterest on the sinale Bonus Pack
qhs(h in Iue tgoafm PgE muiaor
that al ows Commo ore 64 o run BASIC Hro rams
rréen for ore expensrve PET-series co utetrs E?
oadin an monitoring rograms chreY %e
asseml anguage rogrammer rr%raphrcs utilities to Mou
es HQ our. dwn"char cter sets and sprites; sounq éprog
Inc gerght soun effects vou ca tIST and learn trom
and sevéral sjmple games educationa go ms, and R
sonal trnancral roig ms, which are val iefly t o
ﬁou the ommF e’s ca abrt les (rather than be rea
seful In themse vesgl ese same utr |t|es e ce t r
dse aimed sPecrfrc lly at husae
copr g ograms, are duplicated in Commo oresCassette

|t|es var 'Q value to o de endr on yg [ inte
rawin omm dore, |cs

trs il ) rr gl e el rE
er s on e Screen ra hrcs utifities a mman
hat make raw easy,_ closer to turtle s
|cs %N % |n% For#nsta ce, Seree

a
an E?h)andsﬁ{/I

? 5 ﬁ Sfro gray
s twenty-four. new ¢
ore6 ]C oenohancey ur ahility to W sprites,

hrg reso tion, an multicolored graphics.
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Another speciglized kind of utility is call d dra nostics.
st ename implies, diagnostics eI find or condi-
tions t hat all yoUr computer. Diagnostics can I bts of
a com uers RAM e Or¥un assure t at a

com er’s peripherals are tunctjonin e tou
pdo P rfroﬁ‘ems diagnostics ca% Peﬁp ane‘tr gr
Ie sIre andw ether your computer 1S due for a trip t the
reparrsaron

Compute S ftware Asso iates offers g diagnogtic program

aca ca 4Doctor at can check your Commo ore
rive,. Datassette, pripter AM memory,

son andv 80 2 |lhres Ikts Ylarla eLrom icro Soft Ware

International, Inc., The Silk Mill, 44 Oak St., Newton Upper
Falﬁs MA 02164, PP

Application Programs

Amazrngly at least for the computer world an applicatign
rogran. js xactI what the na er s—a rogram wrig-
ens ecr |c fo one app cation. That distinguishing mar,
aps hrng at ap Ircatron programs ave in

? mon enu g irtten 0 surlt any purpose, from
Indin as% an eectron é)a e? an - eat-em- up
ngt

T o o
%dn zenJ 'SR Jy[ Xnﬂ] Ke a%/%e any prrpce gro ree t
ousandso [ars.

al lication programs are described by th lica
tion H!t yheBpalre t(l) serve. gHere a&e some”ofe qteymoset %%defar

applrca lons and programs to work them.

Word Processors

A word rocessor does more than just urn our computer
Into a typewriter. In t hf WOrst case, aﬁnmrr e word proces-
sor IS aooorrectab K pewriter that lets you see Fvour

ghrstakes grore yqu tiomm e WOI‘dtSO \ﬁaﬁ]er tBreeteEJ [[)]qu ams

|%/ou 0 manr ula
earra ging sent ences and paragraphsrust ypre srng afew

%/ord proce sor drffr chrefluv t]r aspects; eﬁrtrn
abilities, 'w ICE ectt e ease |t which you can ¢ ng
your mind an at you type; formattrng a Ilities, wni
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include th lit h d dipg
% “rbg a?rdajl 'd “a”%ﬁsﬂraargé%?rd%s %rcneranclr de
IS yon emonrto screen something resem-

et on paper.

nera X ﬁbe easre word processor iS to learn, the more
tdrousr I e Inth c(m fa g%ramsare menH
riven.” Youre p resen ist of possible functions a
choose what to do rom the menu dis aa/ emenus ma
the program eas o learn because you on ve ome
rrean P ut menus soon eom % |g C{er
fa Va uable screensace Pat could he devote ot
and can in and rearranging t aes srf YCh |me
marhy rrv n progra srun pon %

The num er ord processorsa a or t eCommo-

dore 64 1S 1 Increasing. Some o emor widely adver-
tised (and o ard/able prog?ams Include the o Iome

Easy Script
Easy Script deserves 0 head the list of Co 1[leodore 64 word

B essors If on becauser comes m an.o cra C mm ore
There’s a certain securit owm
Pﬂroduc oucose asbene race by eorr mae -
ent manufacturer, an asg Script won't disa om
It's a competen oroduct nv e ed int eco
other Wor -Mas le for the 64, however

i

8 ﬁroducts

tsnert er outstan nor ;1(wrrI

Cert ar sey Script 1s likable and well desrPned It hﬁ
bur’]t In d}drs command You can even format dis
withou eavm the program |tsef You can make t escreen
an coor ant an fime_you want. You can do all the
oma \i\(rr roceésm fungtr ns: write and drt text, move
g blocks of wor d)P/ bocs 0 ext insid
gcume t, even combine ocirme 5 10 Fr AsC mmo or

WOra Processors F] ! szo\/\/%eSt POSSI 868 O?IZ(FOUqb S%dn eé

ocume
ext OHer Comgnodore% rd process ﬁsf rce ou rea
Trr? ocument Into. one- or two-page chun ¥ou havg
exr Ink 8gee Ihter to print, and waste tomman sente Ing an
Tr]F current,y rsaon of Easg ScrrPt |s] suréglred on drsﬁ,
nee drs rive 10 Use It. It} py protected, o
oy, can o uplicate the Rrogram disk.
you Ve E er used a Fer wor é)éocessor Eas Srr
may Seem like heaven, but 1Tyou Ve tried processing woras
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a more powerful machine, you'll find Easy Script to he pu
fory a gest Perha srts mgst obnoxrou eyharaeperrstrc wtrr%n
f] ares ommg { ro ducts srsrgnorﬁnce of
esrm le fonce tofawor yu type & line more than 40
characters g asy Script s ﬁt the, next newr charac-
ter num er 41 no matter whether it ? e] e(ﬁrnnrngog
rﬂr le of a word. Com ute(rsha]ve nQ roF em nandling words
t at are randomly ch In o,o
asy Script aI 0.5 ares a charact rsgc with mosi g
?r ms that ar esigned t o be easy or ornn 5 10 lear
lousness after rYO e no lon era eginner, Whenever you
Want to comman rogrrﬁ tQ do som thing, m mtﬁt
switch to %ornman mo ere Is a brie np(au e 8
program Shifts modes: then  the (oro ram a yboar

act drfteren yuntrl ou swr comman mo e bak
o ed rrn a %ers e swrc wont matter;
lrs] son1 ther; for the rest, it ni beacatastrophe
Altho t eEas ScrrPtprogram its swrrt] Prnaway
that ma eas 0. leam rt]smanua oest e aters
much. naso ile, )roul re f hat the manua as
Wrr tten in England. In a 1o

n ou ma SUSPEC
L r W
PI‘O ram manya SZ 1S 10 reaé We Wh? hing and let 1t sin

Ive the program a spin, trial-in and error-ing your
way 1 % g p g gy

Quick Brown Fox

If products were au ed by their bIrcth promotron and
dvertrsrr&g gurc Br wn Fox wo W’t he'list o Comnlo
aore or processors In rea however, It may

1Sappoint rn
gﬁt qrg%est advantage is that ttg1 ommgdor
version rs a arlab S a cartridge, so ont nee rsk
drive éo use rt th the a]rtrrd ol can write on
trlv and Tile awa aF V\}( ur Ories, poems, or
tever on cassette et ou store our ocuments
on rsk to0, S0 It wil] [owwr Y0 rcoin[%u EYsem
oU ma eurc ytrrg 0of OBF%s d dbilities. Its
shor co mgs are %gron rsga S on your monitor scree

In basic black, with white letters, ev U hav
ol 2 et B o aiad

y confusing. As you roll throug adocumentyoure edr ting,
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lines deve [in reverse orde}r 50 that the prevrou Ir

P the current one. The rnstruc flon manua

everI?/ written, provides ingde ua Instruction. A

times the cursor has a tendenc Isappear S0 t at you

never know quite where you are

You can get used t o] he srange estrHP |f yor1 e a

monochrome monrt %ewhrt -and-hlac splag e an

sse Instead ot F 1S nice en not to

rea W0 srn ha een S o Irnes In other wors hf

our neeqs zﬁre mrnrmal he uick Brown_Fox may matc
erfectly. It’s available from Quick Brown Fox, Inc.,

way, Suit W
548Boa ay, Suite 4F, New York, NY 10012

Mirage Concepts Word Processor

The Mirage Concept %Word Pracessor fo ﬂ ?ommodore 64
showso man)& capar res—an mitations—of
t ? base(ﬁ grogram(ou nee adrsk drive to use
rs s(sra /_ght orward and easyﬁ ose ecause It Is menu
rente | the command avi h o rirom mg
e
rs ernnarn Vaaréreeng Yzed you ﬁts rf Hatone third ofyourscreen
Oneeem [ fetreofhs rogram is Its ability to
X &m §u thi gamrr hry

il R

add- o[r ?rdware mo
com etely legible on most color monitors (because of 1ta-
on In the on!)tors thems| VES Mrr%%e Cogceptsa rse?
i vy)rde |s e used only to check how a document wil
ook eorer §]rrne

o e B0 ¢ ol St
must pe refqrm tt omte -Colu ndrs lay 1
80-column dis n re ormat rn rswere ebr es
eakness sho s—te eSslsos % ge(n erou SWi

%)ttfr{ B@ hrie %a%ap o ?amea?eopar be orjem the i

%rarea ch arSn all ect coIors for text djspl
R e e

iy, ol B oo %Xg
ange If Wit éut start ng ‘76 program all over ag |n

Jou ant see the results”of your thotce: Until the program
tarts running!
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Th | hat th tak
Omr%orqanu% states that t eqrogralts%es i most

Whats 1( (!S esngtuemorg Reca 0 0-column abr?rtres

e only a out three P ?es of
single-spaced text, oucan % er documents hree
ge sectrons that you Save o to disk rn%rvrduall}/ But th
ram rvgs no warmgg en It 1S about to fun out f

wt%en ou ay lose complete control—

urentrret re ﬁgﬁ ay e‘unworkable. Moral: save

our extr tw

yDes tﬁ t?ePec% urckly Iearn ho work our wa
roun t the wor proce sorrs?neo e better Commo-
ore Joro cts overall. | Lavarlabetrom Mirage Concepts
Incorporated, 2519 West Shaw, #106, Fresno, CA 93711,

TOTL. TEXT 2.6

onventional wisdom saIys an agéplrcatron software Aorodu
andrt artjcularl awod rocessar) . wrjtten rg
ra e, mo ‘o BASCr sow an mos#
products e S eea errn e ru rments o err
enre f” OU% 26 S written In ({A
o{alle Imitation can actuallly b(e put to rata antage
ma the ro ram oth useful and wort
Most a(o atron 50 tware pacKages are Irke se%Ied black
onesY ust utemr an eey Pe”rj but ou
ave ng r work ma% R [ygs hid
rnsrde the box ere nothrn wron with t H[JUSI
want to e 00 gone, Some rmes owever, you ni get
curious ts orn% o you might want to get it
the i?ro o some |nke o and ‘make the a(chrne
Work better tor your part rcu ar pu Bose You cant rn er or
e\reE peek Inside’ mos WP lJorocess 5. Special mming
tri revent r{ou rom oor rﬂrn]s ]tosew at ere,
T can e%°§n'(tt'rﬁ rovements t surt %ru?sel \(r)vloW(?n] t
e ta’tS'éEt?u@ntrserﬁr i
gcr I%n wrgrﬁt f é’b‘rﬂg ey%e rght hargwatge a ons) 0
the copyright laws rhrbrt ou from copyin
arts ory(me ro rap d‘ca rnr_ﬁ) ur own ouJy rct
heacopg Pro ram (It’s pro ece rn Ker
¥v it to your heart’s coptent, a use emodr le v]e{)sr?_n
To )u]o 5 npurpoaes For pudding programmers,.
6 can be" educational, since” you tan peer into the
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ogram oean ean W it works. urse sortin
r de and | h k Of
hr u N t e ump teen undred lines is a cha enge for any
prcF)ﬁr mmer, ovrce Or_expert,

fro the hox, TOTL. EXT26comes oomgle te.with
ost{of he rcword processrngfea es youl n)?
Rafl[es ale a88é’r‘r? e egnation, anc S0 o OYjer desfeDe
an [rg breaking ofIrnesatspacesraPn %é’X.n emrédle

[ roramsBASIChgrrta doespresen someb|rm rons
continuous docu ents ar 0SS bu
manX two- paqers as you Ji e
tbg gam] %e%sow and quo Ttron ar s are
or n In t g nother s e substi-
tuted to force quote mark rrnte w hen t ey Te, nec s-
sa% on pager Because T 0 works ‘Inside
modore’s ‘BASIC, oP [(n rarry wit oth hat
ee}]negcula ? and the Commodore disk-drive “system to use It
It's g ggabl% t the Word Proc ssor to use to write an
| p ut rtc o

srn
can rn d

encyclopedi an he a ? elp with routine chores.
TOTL, E 6 is avallable trom TOTL Software, Inc.,
1555 Third Ave. Walnut Creek CA 94596,

Paperclip

When a software comHany that writes a word Cor c?ssor reco
mends another wor processor as the "Cadillac for t
Commodore,” you know |h roduct BSErves Serious consr
eratron And lbs exact hWI e aout Pagercr

a er Irpe %rjrylt A most sg r%OWGT(?P EJFOCGS or for the

usrness compyter Instea 82 quome ma {Hennl{lne?
?ver rmagrna%ﬁJ

€ worad processing commana Is at your

i

esr]eer ower of th pro ram %an beadrsadvantirge
if ou Te on occa rona use h.the_manuga |s
c0 pehensrve an]d Inc udesatutorra anrn aﬁ]erclno

ot eeme tary. The more commandsusegb ore

tere rs zﬁn hut ourgwet con
Pa ercg rog am S not ¢o otect?d In fa (i(
}rlour frrs po % E ake a worki g X 1S
M Ml et U ol e
n?achrne at™a time no matter?r n¥any copPesy U make
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Like a growin ber of other Commodor 4 nr rams
Pa erch% come% W|ma "key” (tsome Imes ca?g pg&
tmust e tf(gged Into {og Ick port number one or
ro ram t or r furthér p |ra%y rotechon Pa erc
comes W|h ROM chip that must be msta ed |n5| eyo r
Commodore 64 to brin the program to [ife. ITyou're afraid

open U mach mg ou cant get the program run
BEutyoB |ght be able't persuaaegyourdeale?ton}nsta“ W?e

C
PDa erclip is_available froga Batteries Included, 71 McCaul
St.,, Toronto, Ontario, Canada M5T-2X1.

Scriptimus

Scr|Pt|mus IS actuall% a subprogram, Part ofa pa&kagee calt
Master Ke tat combines a home O,aance ac %
manager, dra f ame, an a wor groce sor, S nP |mus
!)s not"as powertul as stand-alone wor xJorocessm go duct,
ut It 1S an easy-to- u?e menu-driven text editor IVes
ggul full cursor PntL gnsert an del%te functions, an tpe
tytomovebocsoco usttgf ht margins.
Pro ram eveq1 |ets ydpu wor I\ﬁ thematical problems
W|t In the w rocessor aster Key feauresake or
on se oasmg“eoﬁglm]pu er at a time. The

0. restr|
Eacgﬁge IS avat?able rom Intern rl Micro, Inc., 4122
. Chapman, Suite 30, Orange, CA 92669.

Word Processing Enhancements

(]?Cstel(}/nglhed with r\évsorﬁ]gtrovcve so(lrjﬁlca(ﬁ ellmﬁrche ker oL[
ortls you've t

ever r¥ gro%a m e a do

reallg exlt In ! he fﬂh anguag —0r XP least In t 8

computer’s |(:tb ar)( rograms gIve wor
SIS he ity 10 com |ne tso names andaddresses

W ﬁﬁorm g er?h eckt ms can he useful, the
Commo gre %et P P E r(tlg?ke S ee gi Y sm

c software pon erous an time=consu |n
errors the computer must read throu ntlre ocu
me Pd check eac feren ward aga] st |ts edlatlo
eIIe WOrds. our Commodore

ary of correctly s
43/anﬁt he regdth)g and comparm astr han you can, but
no spelling program™can give you mstant answers. Nor are
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BRI Ed S
ord the

etter com
e etaom an ly,” gssu
that accet IS proper. ent e right wor xce
|n ck s only Verity the eX|s ence o wor S a do not
Ocne orrﬁcrtstugagfmnc negféersf the Commodore 64 i
TOTL PELLER % Even though Re program Js compﬁea
and has a slimme own 10,000- orddlctlo ar4y some p I

mg Erograms or other computers inc uge ,
rds! TOT},SPEhLER 3.6 o spee wi
OWeVer, Verity spe mgs in anZ reate ¥ e T T
sogtvxégroevgerles Order 1t from the Same address as TOTL.TEX

—||—_—o

Spreadsheets

1& ds dsheet IS tge electronic equwlalen%ofan accguntants

ook expanded onageran scale. The spreadsheet pro-

sspaces like pigeonholes, to Till with rows and columns

o |gure labels, and—most importantly—formulas. The con-

tents of each pigeonhole can be made”dependent on one or

more others, so that when one chanPes the whole document
wil| reflect the effects of the origina chan?

Because of the great analytic power unfeashed by making
one entry dependgnt on_one or more others, spreadsheets are
chiefly Used” n financial modeling to answer "What if?”
questions. It’s easy. to chart the fferences In conclusmns
foIIowmg a change’in an under ymg assumé) on.

Electronic spreadsheets vary “in Size éth number of rows
and columns 0 flgures that they can handle) and in versatility
(the way the entries can be altered and mampulated) For
Inst ance ome spreadsheets allow the length of individual
entries to be varied, while othersunalterabyﬂx the number
ofd|?|ts that can be ﬁhd into an¥ pigeonholé.

Although you might suppose the o4 incapable of wielding
such a program becduse effective spreadsheets require a com-
puter to work with a large number of mathematical calculations
very ﬂumkly, the Commodore is up to the task. Remember,
the” 64 is hased on a m|croprocessor nearly |dent|cal the
brain in the A (l,) ple, and the combination of the Apple com-

puter and_ VisiCalc spreadsheet is partly oredlted with start-
|ng the mlcrocomputer revolution. In fact, you're likely to find
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any. more spreadsheets for the Co re 64 very soon.
”n ¥|rst was ro% %q é ﬁc avaﬂ]a'EP ?rom Com rnodore
Prac ticalc, mCom ut %rAs oclates, |s an alter-
natrve sgrea sheet cu Lent% avara the omn]odore
ou to war H rows or [1)000 umns
|gures ut not wrt com[%ement In |men
sron srmutanegsb Atnou OnltOJ Wesen}ts onl
0-character-wide by 25-charat e[ ndo e datai ﬂ
e s reaqsheet, you can gl{(C y SC Praf icalc the H
g and width'of the work space ysrm %/ ressin
cursor control buttons oB the Comodore’s k oard Individ-
ua columnwrdt S can be varle om31|03 caracters
Praetrca%handles normal mathematical, triqgonomet rre( and
statrstrri unctions, can sor entrigs, and cafl even se Rg
particular entr onasprea sheet. Eveey ime ouc an et
umbers ?r fo muas |n the work sga ose tee fct on
eres (13 eet oumu it ak ey r}ecacu ate
the values. Nev rt ess, Prac |cta|c can g n( rg ct-
gower oumn% %pecton romamutr ousan o?
ersonal computer, The progra f(s |srr|bu Ey icro Soft
are International, Inc., The Silk Mill 44 Oak’St., Newton
Upper Falls, MA 02164"

Databases

A database is an electronic frIrn%and sort r\% syst m. Informa-

tion | wrr ten( onto #r\e electr Erva ?x cards
and t ed safely away in I!) or cafset Iles. AS
necessary e computer can sor | of the cards,

grran mgthem Ina artrcu ar ﬂrder |{%gg§ss§ar Eorrnstance
Ec ast na ?r birt a %rseg ating out cer-
%s (for Instance, mdrnq B es?

T et e
Xﬂlrjnrna |Ie¥ orpa{)hbjﬁﬂrn% he mfeormatron B
need In one place, Alt omputer wont turn ¥

o
& *aarnrs?era'ssreidr L AL
sor ed Ey Zip code or asked to dsrsp ay §h Its phone numbers

Iven area code,

Datahases differ chrehy in versatility and their re ort-
generating capacity—what information they can display and
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ow, Some of the datapase programs.currently available for
eN Commodore 84 ?ncP (fe R ?ﬁowméJ ty aval

File Organizer

Th|s totally mepu-driven djsk-hased database pr ould
be eas ﬁsep erenT{?ronedefec Whehp %?o owﬁag
Instru ‘hons rinted on the box or in hei(cantty |meo raphe
HrEp -manual, M ork, From rea tne
IS d|rector you coul dﬁ veré at two versions o e
er%ram are resentln |?] and LOADIng FILE ORGA-
runmh{ B will actua y get the program Into0 memory and
Its egpautw not qreat %roughlg fwo hundred files offour
lines of thirty charac erse n spowe[ 1S notawe(f
E ou ca reate |ed§ typically as'an electronic a resa
oo store them on dis| rca sete retneve them, an

te or anize, and print our ”Pag needs are
rud|menta Y, F|Ie Orgam er should” be anle to

he program by Cardinal Soft wate is distribyted bh Vir-
%V ia M 5 0 Systems, Inc., 13646 Jefferson Davis Highway,
oodbridge, VA 22191,

Mini Jini

Mini Jini m he umgue It’s haPs the onl database
ro ram aval ﬁ e on a cartridge he Commodore 64,
th ou% rogram 1S.on ‘cartrid E save }/our
es toc ette or disk, provided ¥ouhve roper V]
ettm? eprogram runmn IS S g a5|c ou u
teca tr| E turn your Commodore on, and you're rea

to go to wo
h%m Jini 15 a kid brother ofa pro?ram called Jinsam, t hat
runs ?n Commodore PETS. Th tetrans ation ocart ge 1S ho
comPete Strange remnants oft amspast eremal

ESék”“a”Sh %o‘mh%“{o“r‘éé““’m) a" eethapfeﬂh i
won }i ou anywhere gcaus% eJ|H| cartridge com-
Peteg es over the Commodore’s brain. T e prog ra(ﬂg MISSES
S Cemsof! Quner, areas, 1o Although It uppcbcely tfes
)éhangec aracterco?ors 15 by pressing the CNTL anﬁ nurXb

e
¥he program is what it purports to be, however—a quick
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and simple frlrﬂg systengreylrnr Jini i vvorkable but d?n‘t

ex ec a Super- Ir%SD W rogram. Mini Jini I de manufac-
tured ZJrnerc stems, Inc., ox274Krngsbrr ge Station,
Riverdale, NY 104

Practifile

ﬁractrgle is a slick, menu-driven filin %y tem. It seems t

ave been wrrten omaxrmrze the amount of memory rn
ourﬁommo ore aval abefor workin on files, because on [y
a small part ofte rogram asat me. The rest awaits

your ﬁomman SGCFG ?ﬂ IS d)(fthlase h?me

Al* ough It ol ?re ag/r Prag reegges tﬁ?eucmemn%rp-

ree as 033l
el P o T
acrng z is ¢

LN S0 1 PO,
we{ry prd[ untf 3uﬁart uarP P?tselron%
ram drsk 0ads Ifself, and decides to
e program oes &ave R eatures. The menu rfnakes |
easy ol Bd | oSlrS o"mdeoP““adamd K rarr sl
B?ore Jyou do orrn tswreiten In BAS? S0 you can
t

ang see orks.
ute yMcroSqtr; ware International, which also
handles ractrcalc ad ress above).

Research Assistant 2.0

S fdrs'ggrg

0KS
Pg? azines. It can [) d erenc IStS an %

%oss re
rencesb keywords a scr
ource of inform tron e an r
dets ou ente[ note? um er
as well our creens wrth co ents
Intormatiqn can be saved an eit er §11 H
ese rr: Assr tant rswrrttenr BASIC, antl if dcan sort
th ou rts near one ho and Ines, YOu can m 8
ate uwa andun di ed tsu sarr
utwo estructur epro ram d? errors reas
or rnstanc ou r to oawrre pro e}cted

ISes you Or your error rat er than_simply Cras
ang Iettrngyou%rronegusly think your SA Ewa@ uccessrufJ
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e
f ? s>|; ﬁ%me coomgan%a Sr?toanengd at marlrn th Gmaalilrn”-
orggnrzrnng anquprsrnti0 y y )

Your Filing Cabinet

As anot herselecHon of afslerKe acombrnedwor processor
acfoun |n% r%;rap ICS, an eha dr pro gra Nour

iling Cabiret Stores upto wo un edrcorsn] ea -
ase ou, Create usrng with UP fifteen frfe In eac
Cﬁ’ The Pro ram dllows a limlted amount of sortin %
Wi mage printou (Hour address ists or w E)ever
you need them. For istributor, see Scrrptrmus anove.)

Mirage Concepts Database Manager

CreaAedb the same folks who ’\h)roduce heMrrage Conceps
Word Processor, the Database ana er ars a strong famil
resem an?e It’s menu |veré ore easy to"use, al-
?st simple Its owerfu and can an e advance sortrng
ca

C atro s, and co lonals as we e normal fil
a 3 ?unc tions. ﬂre criticisms of !re srbpng product ap-
othrs one as well.

Accounting—Home and
Business Management

Ot LA e,

proper. account bers accolnti software

ksrm ustrons tow |ch |ve Impl& ansyers.

our com rarranges everyt runs a balance

Just maesu that you and realit ree

cely aadl & BECOUDEING SYSLT r make Joneymaal

aﬁ oegp eon(i advanta %taﬁrn owered usl-
ness microcomp te as over ommodor

0re EXpensive computers usual manrgﬁ atenum er ster

enuttertrhnegttneeffgounrse% POt fost peorﬂz Ce"%%ﬁe'é‘ Sthe attual
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caIcuIa tiqns does ‘watteras long as the results ﬂre rr%n ith
tegrowrng avara It [)accou hn g software, i) modore
64 become abettera ettercorce asafrnancra tool.
rae Finance M nag re are by the Center for Ad-
vance }S]crenc S an gter 0X 593 Vrenna] VA
Snows ¢ eCo modr nancra assesan l1ab rtre[s(
Wrrtten In BASIC, t Rro ram 0u Set up a home boo-
keeping system muc y a bu nefss tem works, rn-
cluding a multitude ofsPecraI co?es {0 class X uyé)ur exPen |-
tures. But the rogram drrns sosowg hat swea our
computer was ired In grtal m%lafs es. A PT rna
word, it carn be several seconds before your I tters | the
blanks on the screen!

Games

Games re arg)hcatron pro rams too eir ap Irc tron IS
avrn% un an ch asrng ou troubles an S ae gg
Curre t es are ? Htot 0 maé casss arcE

st Ra eswere%ra hrcsfas onthe scr nandhrns [t)
g H explode; and a vthure ?ames whic our wits
guessing abil rtﬁwrtht 0se pfa comp uter an [0 rammer

ac!r?ea%vgm“rf% e gt sy il 8urmw““
out 0 burrgr? caverns, The com&auter r!n ffl gmay ey %§
In$ the situdtion an

nothrng but text, as t he computer ex
a Uy, response. Once you vae In your action In a particu-
ar situation, [t places you' in riew sit aHons and asks forne}w
res onﬁes untr ou sove the case, find your way out of

eearrr:%rpegga)nrgévcehgﬂen eyourdex erity, reflexes, ﬁ F
ometrmessraregy vrsrn ties Kent re g%me? -
I gt our wrs an 8rna%on \ er can”be fun or

N\ ner?an Ll dfegrenn s on. how well-the game was de-
% low Is a mﬁrnrqS tenqames ﬁoth 00d an% bagethat will

\rlnvgln§/ rgwﬂg are ehvarlab ortn 8omr(r)ro%roere é4dtgcaruoi
hoecgrrr]l dsbe r%atrpeer Jcl?dgggnres recommended as t err

Oil's Well
Although it’s another eat-the-dots game, Qil’s Well goes well
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beyond classrc(fa] c-Man. Rather tEan a roaming, munchin
the mandibles dq thejr work on the UFf of a growing,
rqprpe Ine. Your Joystick points tr}e drr(! anngI Its way,
te |6’ utton causestore rata rom anng nnurH -
raphics

are goog] thgnsoirog \}etrraevs rnte rateg The me ha OVeN
to bé a personal favorite. Disk fr m Slerra O -Line.

David’s Midnight Magic

Turn your Commodore ntoaprnball macB rlel This rog ﬁm
does namazrn transaron the little bouncs olls
? (Y10C et from umper an%p rese en
contro or 0se vY]ho rﬁ resr to ?
eeectronrc ee and rnor Irtcker ontb en still
ont conv%y sheer e crﬁ 8 nba ut CO(T
Rﬂarg Prrce of a tull-tledg e nE %am David’s
nrghtMagcrsawrnner Disk’tro Broder

Choplifter!
Your joystick becomes the control stick of a helico ter d
}40 eJc){re ost esfro the fire oircrbrke ﬁq
r\r,r\? atac% T esa drone miss| es The n tin
r(rj ving or elicopter r scu% are amusrn '(v
re ictanle:t hetrglaﬁes Hr rctaJ he dro rm ossr

he copter coasts ajon 000 SUpp rner ra {0 ee
p Qrmred rg tor[p ar:rrrdg%#)p

things tense. But
%ma es it abit borr (? afte rst few hours

artrrdge rom Broderbun

Snakman

Put Pac-Man in a Xerox machrnf and this rsvrhat Xou mrqht
ex ect to et, Snakman is actually easier to play and master

% e orrgrna he maze Is, smaller, the excitement
more elusive. Cassette by Microdigital.

Frogger

This game m my be the best translation of real grcade ame
toahome computer. G iﬁhrcs are Wt een ess musica

accompanrmen IS4, e t—fo %ka rhy rears
d sanity, It%s e}asr switche Fe 0 stiould gog
never have seen t g%me 1S t0 pr roga 055 bothar
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nd an Ilro -infeste grrver 8 %ehome Sound%srr‘t
ut as e v9 enser and threats, loom |
er?ac a enngee gro s and grows. Genuine fun. Dis from Sr-

Gridder

Yo réﬂ stick controls a S Irtagl charac fer that am
g omo ItS co ras sses whre el ase
ers—a st WO re and four, Thou the g rag
[% are e an e soun mokronrﬁIS ae S | er have

with rea |s re |ctgb| Ity o m% g enume
itratem/ 0 t]mo est, 1t has ecomeafvorrte assette
rom Micro |g|

Labyrinth of the Creator

A cross_between rca r?] ri enture me Labyrinth |s a
maze of rooms m ste sortso ||ends and o
must a venture t rou% 0 reac a oa t]s challen ng
enoug and seems to De habrt ormind. Is the second tim
hrou% as excrtmogf as the first? You ay never know. Cas-
sette Dy Victory Software.

Shamus

Th*s IS a aze adventure %amelrﬁ habyrmlth but the actrodt

ds aster, t raﬁ IC [, an éfe oe even more a

| %Teon a roug IS T Ire, blow-everything-up,
plunge forward regdrdless.”Disk from Synapse.

Jawbreaker

This i |sehgame that might be fun |onu re frve ears old but
not muc therwise. Ja feaker IS n -dots Pac-
varr tion wrt ovm walls Inst a amaze H pose X
teac eé rush our teethater eating candy. Perhaps.
Cartridge rom Sierra”On-Line.

Sammy Lightfoot

The concept IS chaIIen%m% create a co uter game that
brmg excrtem%nt clrcus aeria SI %he monror
screen., It borrows a bit from onke ong] ong t e(waﬁ
game is demanding, as every move of the joystick must
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recisely_right. Alas, so precise that the game proves frus-
Prat(tng yD|s?< trom Slerra%n Line. Jame p

Mr. Cool

Another -Bert clone, Mr. Cool is an |c cube thatniust hog
own eveson? ramtd that chang telr olors a M’
){ nstead o akes, et& 1S t reatened “with

tm(g; ettc Cool proved to be an easy game to put away.

Cartn ge from Sierra On-Line.

Seafox
At first ou may want to give this submarine action game t he
dee 5| b#]t |ty FOWS ong ou at ah Ehe same ra[ge asY
master It. po nt IStom ne ver oursubmannes nmg
oes {0 SI ene ubs eore heg get you. Yo scoI Z
ac nv u"masger one leve g/o

%ce mgh speejgg%?stt’vtlstaﬁ pp ngd}:a tnd%;nedb?/t erroalét [tln
Beach-Head

Thet’“tters %;‘E”ehe% AR Shbthw.ts“ 0l 0o Peﬁ‘
su mann? bow t[tTnXa rafto attac

rou ined maz
1a|rcra thhaﬁacw% Eanene Cdpnvoz?/tcwanour

Irathe selrf0 ag?amsta mail levucl?t%rr%%le cannon. At |rst
evel seems impgssi ewn pr&ch . YOU canu%e (st

Oﬁﬁ ﬁgtyouﬁll?e 88|skg{amhlshsccess sfioot¢m-

Skramble

Th|s IS anoth?rblast -the-enemy-off- the face-of-the- ef1 ame
oumuté) ayour etrog a we ﬁmmes 3
cave n ﬁcs are |C|ent %n

secon rate % ame en |n %ﬁ ag i
even after seve éLrs 0 an a( a | % tot leve
seeme |mp033| assett yM|cro Igital.

Crossfire

Ele%ereIsth%yfaﬁtrea%ttloyouchtahleeTJ ér;, 8atn eﬁd \r(eosuerhlh?es a% 89&



226 THE COMMODORE 64 SURVIVAL MANUAL

ma of hnter ectrng ar% Itreetfl ajnrtstu%?ro’\lrjer aot odash bacg

b l(rfre a§§ 8 at seem [ike a thousan uarr%s an ﬁ\é(r)rlr
N n-Line.

Quintic Warrior
|f you like action a fast as the ar]cade game RobR ron Ern

ch ou frre our aser ratest at make a mac |ne

see n ou love this game. Your tiny. e-
craft hers all*the whi eavor |n
crossfir ec |on one-wrong. at low eed
your pulse eracrng ass tte from Quic s va

Revrlew copi sof the foIIowr ames Were recervdbutl

ouldn mag work rt Apocal gsle\lbﬁ X

erpentine by Bro er rv vor nap

3/ ceess. | also bou dda re on

drico er the car { eactua conta ne |c man.
y—Krc man atr ISCOVere d IS rtealer ter game

Was
Moral If'the game doesn work, Visit your

Software Shopping

ompared to hu |n software for many other computers, the
c% ofselectrn§ ramsfo our@gmmo oregw |ssrm|oJ1er

f er they have nou%mﬁtemory ait ne ri ta%cessog
- or now, the Comrﬂodore 64 is [(elatrvel standard-
certajn specific rts? etrnr%data Iﬂr eans

stobrrné their 3 program ? e, you edH worr
zeﬁ % [Iters ca erefor eran ass mg-
lons apout the 64 t t Eno var frimom%j e to macnin
Ratas%r 8Wn¥modoreeg4 onqltremmvev?ﬁ run r?n ”féﬁt“ cso 0pute

[
\\IIVVRIE OWners 0 moe C machraes need to cons
r
a.pro comes on disk or tape, all yoU need is the pro
rﬁt?t%ra P, ety Proper
For 1nstance, the e\mor and
out,
Not com tems can make that clai

uter sys
s times CE] %Wev sowrrthe Com(nodore 64 and t
accessorres a¥ ble 0 It, ew rograms wil bﬁ |tte§ to ta
dvantage ort esBecr |c featur New peri a oon't
ommo ore anta ernst P ardrz tro wil gorve way to
the new virtue ofada ta iity, allowin % asrccdmputer
0 even more than 1S originators had ‘ever intende
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The i Rcrease in versatrlrt will brrngR gw problems, Wheﬂ

OU PICK Up a Pac says Commodore 64 on It, you
% P epcer\%r%igat € CO !

h qram expects is
r]tted exact e?amewa eoneﬁ (vou own. You
thneeét ara port adapter, a Koalapad, an apstr ct
ragiation ete tor, or whatever special accessory to bring the
software to Iife.

Cartridge, Cassette, or Disk?

urrentf avarl(able software ma n(]e in one of three

orms—on cartridge OR casse]tte on di
artng rolg alvet e]br advaHtageo ern? nearl
indestryctible raetrcalv rr anater he nt)
rammrn Instructions focke 3 in the ROM m orz
Inside ecartrr ge. The so ememor Inside th

car rr ewr‘]neve wear Htatter W muc ou use If.
Cartfl Tg 1 can ﬁ use on t nn%(est Commodore 64

s ystem 0 aI—ustF ri rpEut ritself a eIevrﬁron set as
gnrtor operrp erals like t eDatasFe tte or disk drive are

needeq to brin gro ram cartri %e t

And cartrid es rje Ightning. fast. Because Qo nte hanical

Parts re neede ata move™in rfut and all the wa

hroug them at nearly the s ee ro ram 0

artridge means no waitin en thy LOA even a
foncg gnt bgv}ourdrs% drr\/q heaél g %
ar e grea r advanta%e for herr makers
t} ossible fo the ical Co odore 64 owner to
prv [ BVEN eekrnsr osee howth S0 twarernstru-
ons work. Srgcee er mac Ine that runs 1S ptr %arﬂ nee
|ts own cartridge, ea user must h t1 rom the soft-
Ware company. That resu ts In very little piracy, and he
50 twafec vprors
tera € cartridge prog ams do have herrdrsadv nta%es

tou ust s ou”canndt change t K/l accld enav v
cant chang on DUIDOSE, er r. Most ?artrr d
take "h ccount th %ou may add some nrta/ accessrf
super% a v9 gour Co odore 64. The rEa bstinately ig-
ore the wondr on or, worse 50 COF
ybbweeruHexpecte the programs will e uce emselves to
r
gT B advantage tcasse ttes is chea ness. ADatasseHe

IS an_ inexpensive ad Ithﬂ to any.. Commodore 6
cassettes you purchase t0 use on“it are mexpensrve too, at
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Ieast when Xou comoare the expense to that Rfdrsks and drsé
drives, Bec #sed chatrng ciassettes IS a rat er common aH
uncritical affair IS decades old: |n fact, t
same machines t hat oopg ere casse“es can mak ecomp ter
cassettes), cassette oo S are genera ess exgensrve
disk coples. AF OW price"of he ﬁ Iakes |ta
rime target for i ‘tware makers Even the smallest com-
uter s st m |sIh % have a Datassette, so programs on
casseh nreach a eaugrence .

(] o]u% assetteg are sy Aect 0 injury and ¢ ém be dam-
%e phy |caé/ an In rtaroprrae or_acclaental com-
Pter comman are easy to "hack up” by just copying
he orr%rna wrth tW ﬁ recorders.
times have you be(i told that the worst
rob mwrt oa sette memory-is |tssowness Casse ttes are
anty ys‘]ow hA g ogram can take maPGy mnutes
OAD. Althou ofcasse tesou be e or
ractrﬁal reasofs, cassete ca acrt rs |m|te time.
our fsmrg the grownu ¥ %rme herrfavorrte game
LOADs from “cassette a%er ow atren ou are,” you
Won’twanttﬁwart%mmues orﬁép %ram RUNnng
esp n ou want to use t gr ? save time!

|ssare delicate, quick, and mor stﬁ/ Youmust take
?P lﬁ care with driks Because they ar e ir(]

exr plastic shell, they can b ccrhentaIY ent o
sta g ormut ated, any one of which Is su frcrent to rur(}

isk an a he pro rams and data on It. You. shouy
8| %ysma e a back n\p copy 0 adrskjust In case the inevita-
a&pens sooner U ex ec
Disks make LOADIn ro ra ||ck—man(¥ imes faster
an cassette Fast LO mean onger pragrams can be
rnoyﬁur com ter aster t ou caE 0se mtgrest

UNnm em A erandomacesa tb/o Isks

ca help ut |gger pro rams 0 wor tnan wogld fi hn-

EJIe:% Ournee b mamory e+ meu b Céﬁrorfgq"’ atit

softhe drs when it eedsr

ena ans as usual, expense, Df(sk drives, cost four or

five tinles as much as a Datassette. Dis eneral#yc st more

t Ian oaisetts But the 9reateB stor ? Ity ordisks actu-
ally makes them abette buy byte for byte.
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Hardware Helpers

Add More Columns

(L L o
£ sl
pulton arwg haggna ? éA a P ta u{rse te
BB‘%”%XJ?%?QTJ | menens urs'rfrm RO
Hmn@ IS the m stYhF eavera%e color t ? ?ron r:érn Ieﬁrj%/
resguronfn¥orlrjrt8pas weWOreC umns, youtl ee

Add More Cartridges

An expanfron int erface multi (!res %he number of cartridges
ou can Prno our Comm E at one fime, NormaY
ou'e 1 sé cteg to one, because the Commodore 64 has only

cartridge slot. .
i? n expansion interface seems like a pretty stu |d
?ea Tne reasonpén ommoJore gf nas onf R Q/peﬂP
ot és because it can use on y one cartrrdge fa time
couI connectt car rrr;]%es time, It'Is Tikely that our
computer woul ecom ess 0 Tuse
ut expansron |n ace or the Commodore 64 arer
mea run more.than one cartrrdesrmul\meouslg hex
srmr¥ ou Switc etwe car rrd en usin
sion interface % rch (ﬂn uter
il removeac%rtrl(d (ouhqanot eronein, a rna tur
your computer a(n rogram catrr [nstead,
ﬁi Ick'a few swit hes an reset. uttn of on
It save a brt time, b the expansio mterdoce wr
keI savealoto wear an tear on your Commodore 64’
Sin eexoaqsrons
hﬁ Ittle conven}ence worth the price? The people who
them seem to think so.

More Buttons

ou've ever done a lot of work with numpers on another
eruter youﬁ note that the (Eommodore 4 lacks one big
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necessity for reall urck data entry: a numbers-only addin
mach igney SW ﬁ yq But whe[e%//er there’s a nFe% fandga
otential orR ?{ eral suRE lers are quick to leap In. If a
Eomputerg%efas number cru hin 9ou ana

asf wa ring I fl gooe an gW%u sneeveeraT
dton %eypao %at are aval Lfa 1 % |Sre Commodore 64.
A Touching Experience

Do you think that the on reason computers have keyboards
IS because com&utﬁrs ays have ke oards Actually, the
mrcroproc%ssor 1thin does ’tcarew re 1t commands come
from. ‘Key dar $ can be convenient or confusing and time-

con%umrng epending of ourexper%ence
T e Ong'per ect org] ){at try for a computer has yet to
be found. Some people t n the GnsIver 1 the mouse, aei

moving push butfon. you ro across your desk (or a Speci
mouseg go[l?] that rnfrlrc% es to your co%guter where to trts

fhrrso rawe\r/rsrrl’frr”r %ra Joysticks to zap aIrens ome

enewe rtron oihe rn%t rmada is the KoalaPad
a touch tab et rom Koa noo les Cor oraAro 310
Patric Heg antaCara CA9 iog InStea

Ing down 0 enso eys ona ewrrter boar you s etc

o[ point rawn he neces ar
[e tronrcs qt into It t %Pranslate tR actﬁe camman sgf
our rngers or a Stylus) on Its pressure-S risrtrve surface
nto microprocessor computerese. "Your nim Rgers can
¢0ax music from your C ommodore6 4's music SZ Size
draw or f te on”your monitor icreen |t can 24
arfferép e or joystick controller, with a quic frngere

An rncIude disk- bgsed pro?ram Koala Painter, Jets ou
use ¢ he KoalaPad to raya/ 8rcures %n your Commodore 4?
monitor screen without knowin rﬁo programming. Al
you need Is your finger as a paint brus

The Talking Computer

As good as the Commo ore 64sbLHIt g ound Integacfe
vice may. be, it cannot excetbg urt estsretc our
imagination mrmrca huma cg But your Commodore, 6
need not remain mute. For anout $100, you canpugavorce
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synthesizing adapter into an appropriate slot and have your
aemmorforegc?r Perrn awa pp?%vmmu Y

Both ease of use and so n r \)/ arsy ?rom rodue ﬁ
pro uct, I case ont exeta oice synthesizer to ?
Rrrnte wo san In tant convert th m rnto Perfect(}/
Rro ounced syllahles. Ert ust bre
emes (discrete In rvrdua soun or su er t rou some
unusual mispronunciations. You want to have some pro-
grammrn% perience before you egrn experimentin

Ong S0 rce for a spe%ch synt eSizer—the \VoiceBox—for

the Commodore 64 rs The Alien Group, 2/ West 23rd St,
New York, NY 10010

More Information and User Support:
Magazines

Technology and computers are changing so fast that hook
Publrs% rqsy re har §ressefl J<ee%g gwrh hem By Fhe
3 most hooks areé pu ovements and other
In ifications ¢ ange ucts 50 muc that books may no
onger be accurate. N w programs are heing written every

¥here are t gé)odd gs of keepn abreast of the IatesA
ommodorer dre Bve pments 0u have a nia(odema
atr nce a occasion to use it, you can check with
Co mo ore Inormatron etwo[k ot CompuServe, Usuay
however, your quest for_know ed%e and your access 10 a
modem do’ not, coincide. The answ I is a magazine that fo-
cuses on yo r favorr te comg e
few °0 rpfore readable, interesti H available
magazrnes hat offer news and features about the Commo-
dorg 64 include:

Commander

This magazrne deals with all Commodore computers and tries
to cover all area? of 0t1e tial rntereat to users. With the rapid
Increase In popularity ofthe Commodore 64, an ever-increasing
Portron of the magazine IS devoted to that machine. It includes
ypical computer magazine fare, from hardware and software
revrews to futorials and news about the Commodore ling of
computers,
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COMMANDER

Micro Systems Specialties
P.O. Box 98827

Tacoma, WA 98498

Commodore

Commaodore is the official voice of the %ommodore company,
%ommodore as you might expec 1S a DIt t”a ed in avor of
the com anay rooluct? In IS p]aﬂ H

00d ne nd ttle of the bad. SiS |s on ettmo
0u, to buy. and use more Com odor roducts, You' won
mdfa Iot fprognram Ilsnn s rather, the magazine concerns
Itsel 'oest |cat fs. the magazine cov-
ers al oore rs

thou
rece|vm more and
more space. After all, It'is their est se

COMMODORE—THE MICROCOMPUTER MAGAZINE
Commodore Business Machines, Inc.
Magazine Subscription Dept.
P.O. Box 651
Holmes, PA 19043
Subscription order line: (800) 345-8112
in Pennsylvania: (800) 662-2444

Power/Play

ThIS fun- Iow 3|bl|n of Commodore IS Rubhshed by the

eo ew om %oo] favorite com uter QU can uesa
F name, asls IS on a ﬁ” eraf(nme t”.an

avm un Wo\t ourcom uter, other looking for it on
the ne ssta Fnd myour 4swarfant re |str8
send"you a complimentary su

i
tion car ommodor
above).

scription (address as I|ste

Compute!

GRS A e R o R TR B
cla an the now-dis ontmudTexas Instruments 99
speC|at|es re ames an yete -Int ourownc uter
gt Sl holp e e
olumns™ all writte |na5|m ec ar style that even chi

ren cangunders?an
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COMPUTE! THE JOURNAL OF PROGRESSIVE COMPUTING
P.O. Box 5406

Greensboro, NC 27403

Subscription order line: (800) 334-0868

Computers Gazette

An offshoot of Com ute| the Gazette deals exclusively with
the Comm dore 6 computers Ifyou're rSater\t at

t%%mgetween Ié % \PGI'Q/ The re mos meng Ofsln(? é ”‘atésrte-

tried and tested by the ma% ine. t1 S

ommodore news n? tutorrals. that will he ouunderstan
femac Ing better all written |nt esamee s{-to-understan
| noteementary style as is Compute! magazine (same ad-
dress as above).

Creative Computing

Here is a azrn rifgeneférl |Pterest with excellent nevY
coYera e 0 computers n a_month

cojum evoted eXqusrve y to Commo ore [0 ucts Jtema-
azine Is particularly strong on coverage o games and educa-
tional software.

CREATIVE COMPUTING

P.O. Box 5124

Boulder, CO 80321

Subscription order line: (800) 631-8112

User Groups

A us rtgr l“S atherrng of computer ysers who get
M erocc sron ¥ :irptr Fro rams, and orrrirstorh

St User grougsaeloca ﬁ ons, friendly clubs that

meet |n oné or nothehr membear’s home periodicall

ﬁ youps have natronal and. International -

bers | s r%r roue Ve vast sot are |l rarresw ose

ro rams are Us h llable tg mRers R/I a mrnrm%
which ovest FR%nse of 8|cat|on a g/ ublis

Hr Z(gazgrrtlees or Szlrra erships to exchange n tips,

ronto Btz‘gr Us%\rgt?}roup %jzlrscaoqer Odoé%rr?r%n ryrteer84 c eaptgr
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nd a growing library_of Commodore 64 programs. Man of
ne programsin 1ts PET librar can be converted to ru

i ? modore 64 as well. T %u ubhsheﬁ a ne? K
monthly ma ?zme The Tor et w Ich 15 not near fs IC
as commercial compu er[)n %zmes but 1S chock-Tu H
mat|on on the EJarnf fa rand of ingerest. Issues 0 It ave
% evoted a%rea dea ? space to the Commodore 64. Alt %h
TII memb rsh|g mplies the attendance meeUHg he rotip
gws assoclate (nonattending) members to share programs
and receive the magazine.

—— Q>

Toronto PET Users Group, Inc.
1912A Avenue R<#, Suite 1
Toronto, Ontario M5M 4A1 Canada
(416) 782-8900

%Commod re 64 Users Grou anat|onW|deo anlza-

|on at speciafizes in w e\t prob now your Y
uter Fe3| es a.montnly news etter fgroug Ishes
onh agazine an qIves reports of recent articles

P %e ont%Commo ore b4, The qr ?ugaso has a qrow-
orary of public domain software available to its members.

The Commodore 64 Users Group

P.O. Box 572

Glen Ellyn, IL 60137

(812) 790-4320 (during business hours)
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WEDGE, 119, 121, 127-28
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6 (printer), 22 25 131, 132
1 Backup’program, 123

1 Disk rlve, 8, 17 13, 28,

29, 42-43 119 121, 158
-1650. See AutoModem
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017201 and C-1702 (monitors),
C-2031 dand C-4040 (disk drive

groblems 185

ee alsohCorlmectmg
eri

CANT ONTINUE (error
message), 193

Ca acrtor§ 64

Card? A” Printer Interface, 149

Care.and mamtenance 170-81

Carriage return

Cartrr es, 12, 1 78

ad va ta%es an disadvantages

expar]sron mterface and, 229
See also Games
Cassette(O% 12- 13 26 28,

adv{antagqes and dlsadvantages

bac ing up, 105-6
care of, 176-77
LOADmg Wrth 100-2, 103,

SAVEm rograms on, 102-6

Cassette gcgr(?eg See
Datassette

Cassette recorder adapter, 99
athode rag tuhes (CRTs), 19, 20

Centlrgrl pracessing unit (CPU),

Centromcs parallel interface,

Character(s)
dgressés of 62-63
comfouter as generator of

Characterwrdth 6-7
double, 143 145
standard. 144, 145

p (g) é‘ Tnglcrtg ror]essor 164-67

Chi
C
C function
Crrcurtr reventmg damage
C
C
CLR

|0E< 4-5 95, 87 165
k command) 92 141-42
Se

OSE

[HO

eea Iso spécrfycprogrammmg
operations

CMD (command), 140-41

rin scEee
Color checker, 798
CoIordrspIay 19-
lan ?uageg, 208
Combmmg files, 124
Command-center, 51-5
See also Keyhoard
Command cocles, 142, 149
Commander (magazine), 231-32
Commogore aﬁzme 232
Commodore Dis ?orc ssette)
Bonus Pack, 123,209
Commodore Information
Network, 231

Commodore keyboard, 52-57
Commodore ke§ 56, 57, 67, 88,

Commodore serial interface, 148,
Commodore printers, 13,
131-4

app |cat|on software for, 138
BAf IC ogergtmg procedures

flcm ribbon in, 135-36
self ? r 1

37-3
speora prmtrng ef?ects with,
See a&o specrflc rmters
Commodore prqducts. See
en rres bvqmnmg with: C=,

Com o ore 64, func}rons and
characteristics of, 1-3, 7-8

Com tler, 204-5

Complex Interface Adapters
ClAs), 16

Component video, 21
Composite videg signals, 20
Com uServe, 32, 154-57. 231
compute! ( ma azme 232- 33
Comi)u ers Gazette (magazine),

Comguier Ian%uages 203-8
Computer system, 16-17

See also specific component
arts 0 s stem

Computin
Con ectmg% J)errpherals 3447
Datassette, 41-42
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Constant e ~161-67
fa Disks , 8 12 13 27. 99, 109
comb n|n les bz 124-25 110-14, 116-27 176-71,
dis kand isk drives, 122-25, . 228
128 Disk(s) and disk dr |ve
COPY / (pro ram 123 ,13, 27, 28-30, 70 107 30,
COS ( |ne co man
CP/M Control Program for advantages and disadvantages
Micrgcomp utes 158-60 of 227-28
Crea5| 3e Compu ing magazme) C- 647\/\£I§DGE and, 119, 121,
Crossﬁre ame), 225 26 ﬁre of 177-
CRSR C SoR key), 55 anglna eV|ce number of,
CTRL ConTRoL key), 53-54, 3
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Cursor, 56, 57 Rro rams on
de crlbed 52 conn tmg
COPY mg) 4 128
DIRECTOR Yan 120-21,
D 121
formattm% 110-11, 112-17
Daisy-c a|n|n INITIALI E|Rg 175-26
Daisy-wheel |nter, LOADing with; 115, 118-19,
Damage prevent |on 12?
DATA stat emen s, 9 grob ems, 186, 189
Data a 30, 218-21 AVEm%orograms from, 114,
Datalife System, 178 1151
Datassette £VIC 1530), 10, 12 SCRATCHing files, 120, 124,
13, 27-28, 71, 99,7100, 102, 128
103-4 n-on Aprocedures for, 46-47
advant ?e s of 227-28
care of 177-79 wor £rocessors 211 213
connecting, 40-42 DIS ettes e Disk(s) and disk

diagnostic pr ooram for, 210
DaV|2253M|dn|gh Magic (game), DISE format defined, 11? 11

Disk Operating System (DOS), 8,
Dedlcated kegs 5456 f g oy )

eel%aatest? nEorg:toCrs e¥ DIS ?Ia% dW]hIte, 21 40
command), 96 8 2140
De ausse 179

idenin W|th adapter card,
ETE gcommand 229 g P

hi dafabase & e, See also Character width;
rﬁagnet|zat|on o? ?(dnves 179 Monitors; Tefevfs}/\on
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DIVISION YZERO (error
messaqe), 194

DOS WED 209

5 I%Ie Graphic Mode,

Double-Width Character Mode,
143, 145 ,

Dow Jones database service,

Downloading, 32, 157
Dust protection, 180-81

E
readsheeti 218

Eas I
Iv rogram
Eas% It (Word'pro essor ), 116,

Scr
(1) 12
mn adapter, 21-22
t%ommanp) 97

19% -201
See also specific error

Escamessseaci gnces 149
EXP pﬁunclfon 95
Ex a 5|on |nt rface 229

EXT ED (error
message

F
F connectors 37

File(s
%blmn 124—25
conversm from to

prlntgrgound 139-42, 143,
SCRATCng 120, 122, 124,
Fllehname 103

changin
FOU &err

CJ"l

FILE

messae 101, 118, 120, 195

FILE NO PEN (error
EQN 2,195

FILE g%P (error message),

File Organizer (program),
o1y (program)

|ks See Disk(s
XT (loops), 65(6)6 68, 75,

T
oS
s
=<
I'I'ID_

Fro 3-
Fungc%on( egs 53 IZ%

<D
Q-
_"

G

Games, 51, 222-26
connecting, 44
creatmg
?]e als ¥SthkS Paddles
er old

9Iand GEIq# commands), 89,

Glitches, 173
Gorlclla Banana (printer),

GOSUB %command) 71849
GOT% 7(cgmmand) 77-18, 206,

Grap |cs2 657
Brl[e 92- 93 94

ut|I|t|e for 209 10
Grldderfgame) 224

H

Hard co
Har se%red disks, 30, 110
Haraware, 17-19
dd- ?ns 'to, 229-31
unction
troublesﬁoohng problems
wi
See arso speuf1 Ic hardware
éom ponents
Header, defined, 101
Home Finance Manager, 222
Hum|d|t level. and Care of
computer, 172, 176
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DIRECT (error
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Im ac printers, 23-
IN TIALIZE (command) 113,

com - 9 91
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Mathemgtlcal operators, 95-96
Matrix ot matrix) printers,

Me%ahertz defined, 4

of Co¥nmodore 64, 5-6, 8
POKE instructions and,

62-
See als? RAM: ROM
Memory [ocations

color'change and, 58-60, ?2
machmes ecific nature 'of, 58,

Memor}f E
Mlcrog ocessors, 10, 18, 166,

M|n|J|n| (program), 219-20
Mira ea nCéJnceps Database
Mirage C %cepts Word Processor,

Mr Cool (game), 325
od%rg‘ls 14245157,

grob Fms 189-90
ee also utoModem

CMo

Modular telephones 31 152
Molutors 13, 19-22. 180

ceamn? 180

connectr%g 38—40

Seeaso elevision
Monochrome.monitars, 21-22
MPS-801 gormter 22' 25, 43,

131-3

Mult1|4outlet power strip,

messa (IJe , 197-

NTSC (Nati visiop
Stan ards m|ttee) color
system, 20

Null string, 90

CD

iI’s Well (game), 222-23
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N
96
y GOTO Acimmand 83, 96

EN0(|S(1<m{n ?m% t|%1q 9114
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139-42, 144
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messa
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198
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(program} 116

Peripherals, 17
connecting, see Connecting
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importance of, 10
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ET Emulator, 2

|%et ean, 206
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foregoor chan%W 59, 62-63, 64,

for sprite rap ICS ang sound

T(erat 92-93, 94
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Power line problems, 173-75
Power/Play ma%azrne 232

Power su
8 P g 75

é -65,'17
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Practifile (program), 220
Precedence, rules f 03
PRINT (and PRINT#
c%rmands) 68, 75 76, 91,
abbreviation for, 76 i
See also specrfrc ogera ions
Print er 9), 10
4%nd operatron of,

choosrnn 23-26
connecting, 43

ragnostrc ro?ram for, 210
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nonC modore, 23, 43-44,
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ul trc Warrfor game ), 226
uote Mode, 76

INDEX 241
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Reserved words In BAS
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RETURN (ke
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SAVE (comman 3
to cassette, 102-5, 106,
188-89
to disk, 114, 115, 117-18
SCRAZTCIilzgcommand) 120, 122,
Screen ¢o pe 63
Screen colors, chan mg, 82-83
Screene itor, 8
Screen ormﬁttm 86 90
Screen G rap ICS rogram6) 209
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|kosha rinters, 132, 133
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Sees also Cassette(s) 109
rpentine (qame), 226
ﬁﬁr SGN(g unc%ronZ), 96
HIFT &g)% b3, 54 55
See also spec ch operatrons
HIFT LOCK (key), 53

e also spec frc opera ions
[ tr
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