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fnprovements
Figure 4 shows sone "extras'you can add to the c i rcui t .  SWI

renoves. power f rom the circui t .  When pET is f i rst  turned on, the userport  p ins have enough vol tage to turn on the osci l lator,  even though
they a-re programmed as inputs,  so you may wish to keep the osci l lator
!-uj , " - . j  " f  I  ug: l l  your prosram nis in i i ia l ized the user lo i [ .  Rl
replaces the 68K resistor wi th a 50x potent iorneter so you cai  vary the
fr-eguenc-y of  the osci l lator.  n2 i i  a lox potent iometer to *rary the
volurne of the apeaker.

EDITORIAL

One of  the rnost exci t ing events in l i fe is starEing of f  on a new
adventure,  and we are both happy to be start ing on this one --  the PET
PAPER.

We know that many of  you are also start ing a new adventure,  ' lust
enter ing the fascinat ing wor ld of  personal  cornput ing.  Werre looking
forward to being part  of  your new world --  point ing out interest" ing
sights and warning you of  h idden pi t fa l ls .

We also real ize that  many of  you are exper ienced travelers in the
land of  The Conputer,  and for you we of fer  the camarader ie of  the open
road, a chance to s\rap tales and informat ion,  to compare notes wi th
others who bave traveled the sane path.

Many of  our concepts for  the PAPER came from anoLher publ icat ion,
the KIU-I  User Notes,  edi ted by Er ic Rehnke. As you look through this
issue, you'11 see that ne've t r ied to provide much more than nere
technical  inforrnat ion,  as imporLanb as that is.  Of special  interest
to many of  you wi l l  be the software we of fer .  Herers a chance to
expand your own l ibrary (at  a lmost no cost i f  you have programs you're
wi l l ing to share),  to f ind people who are at  your level  of  interest
and expert ise,  to f ind out who is planning to bui ld the i ten you've
been looking for,  and to get around the scarci ty of  avai labJ.e
informat ion.

A lot  of  what we hope to accompl ish depends on Eg. What do you
want to know? What have ygg been able to f ind out? What are yS
doing with your nelr  PET? We vrant to hear about your expert ise,  your
programs, your local  User Group. We would be very surpr ised i f
somethi .nq you read in th is f i rst  issue doesnrt  tempt you to wr i te us
ni th a quest ion,  an answer,  a cornrnent,  or  informat ion rre should have.
So m i t !

The PET is an incredibly powerful  tool ,  and werre convinced that
the PET and i ts compet i tors wi l l  have a very real ,  very posi t ive,  and
very large irnpact on our society. But for that to happen guickly, the
omers and users of  PET (as wel l  as other consuner-or ientet l  computers)
need to be able to give and receive inforrnat ion,  to share exper iences,
thoughts, software, and expansion plans.

llhe PET PAPER i8 dedicated to that task.
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Spent-er

SUBSCRI PTIONS, ADVERTISING,
and Other Money Matters

The PET PAPER is publ ished ten t irnes per year. Each ten issues
consti tutes a volume, and subscript ions are for one volurne on1y. your
subscr ipt ion wi l l  not  span two volunes, so i f  you subscr ibe at  issue
18, volume I,  you' l l  6t i l l  receive al l  ten issues of that volurne.

You may, however, purchase a copy of each issue separately for 52
each.

I f ,  dur ing any publ icat i .on year.
send us Sl5 per volune (or $2 per issue)
ASAP.

subscr ipt ion rate increases r iL l

you nish to buy back issues,
and we' l l  ship your order

not occur dur ing any given
volume, and subscr ibers wi l l  be not i f ied i f  the rates are being
lncreased for the next volume.

Advert is ing rates are:r

L/4 Page -- I 50
l/2 Page -- 90 rFor other rates,

I  Page --  I50 please rr i te.

Pryoble rlth the canera-ready copy for the ad. Ads not lcconpanied by
P..ytcnt  y i l l  not  be publ ished. I f  ve Di8pr lnt .n.d,  the nert  issue
ur l l  c . r ry the anee ad at  no co6E, provided the advert igcr not i f ieg us
r l lhtn l !  dayr ot  thc rai l ing date of  thc issuc ln r t r ich thc Grror
* crjt fsd.

Rick Siapson
Terry Laudereau



Port  for  othct  purpo!. ! ,  . l lght ly dt f f r rcnt  progrrrr lng vt l l  be
regul  red.

Pint l ly ,  to turn tbc olc l l l r tor  on yhcn y!  yant to b.r l ,  u3e the
atatenent3

FOKE 59{57,1
utr ich sets bi t  zero of  the user port  htgh and, of  cour8er

POKE 59{57,0
rhen we eant to turn the oaci l lator of f  again.  So a short  prograrn to
nake a 'b i t '  would look l ike:

l0 POKE 59459,255:REfl  SET AS OUTPUT
20 POKE 59{57,0:R0l l  sEt OLnPUT tDw
30 POKE 59457,1:REt l  sET OUTPUT HIGH
40 A=SIN(2):REl l  WASTE TI[{E
50 POKE 59457,O:REl l  SET otTPUI tO{ AGAIN

What is l ine 40 for? Just  to waste t ime so PET doegnrt  turn the
osci l lator on and of f  so fast  you hardly hear the 'b lp. '

Construct  ion
I  bui l t  my test  c i rcui t  on an AP Products breadboard. You wl l l

probably uant to use a smal l  p lece of  perf  board glued r ight  to the
connector you u6e to connect to the user port  connector on your PET.
you nay have trouble f inding the l2-posi t ion user port  connector and
the 6-posi t ion connector used for the second cassette.  (we need this
to get +5V, not avai lable on the user port  connector.)  What I  dtd was
to get a 44-pin (22 posi t ion) edge connector (Radio Shack againl  and
careful ly cut  i t  v i th a f ine-tooth saw to get the two connectors I
needed. '  I t le connect ions look } ike th is:

2Dd

PET FAPSR fI''\ IARXET--SOT*{ARE E)(CTIANGE LIBRARY

Hlve you vrt t ten a neat but t r iv ia l  progran for your PET? Or

traneCr116o a publ ic-domain program fron some other BASIC to PET

BASIC? send us the tapel  we' I l  send you a coupon good for any other

FLEA HARKET Program in our l ibrary i f  we accept the program.- V{hen we
have a prograir  in the l ibrary that  you want to use, send us back the

coupon (and 92 to cover dupl icat ion costs and postage) and we' I I  send
you the program you nant.

I f  you don' t  have a Progran of  your oldn, but you see something in
our l ibrary that  you wan!,  send us $5 --  wer l l  send you the ProgratTl
you sp€ci fy!

Here's a l is t  of  the current FIJA HARKET Progratns:

Flea l tarket  Software Exchange

l .  Addi t ion Gane--A fun gane with 10 levels of  addi t ion ski l l .
2.  Othel lo for  one--The famous othel lo gane, but th is one plays a
good corner game as \ rel l l
3.  Othel lo for  Two--PET does the vrork and keeps score.
4.  Codes--PET selects the Codes, yourre decoder.
5.  Road Race--Race any of  5.Jehic les,  don' t  run out of  gas and doni t
get  h i t  by a bus!
6.  Slot  f . tachine--As fun and as tense as the real  Las Vegas sty le
slots --  bub you keep your noney in your pocket.
7.  Useful  Rout ines--cET (wi th a cursor)  instead of  INPIIT.  X9, Y$ for
cursor control  - -  Bal l  demo --  Prane your PET -= Simple sort  - -  Forms
and others.
8.  Address Fi le--Put your mai l ing l is t  on tapel
9.  states and Cit ies--Do you know a] l  50 st .ates and their  capi ta ls?
This game teaches and dr i l ls .

PET PAPER SOFIT{ARE SHELT--SOFTWARE SALES

Have you wri t ten something signi f icant or or ig inal . that  you'd
l ike to share wi th others but which requires nore than average
expert ise to wr i te? Send us your tape! I f  we agree, wer l l  send you a
contrac!  speci fy ing royal ty terms (normal ly 20t per prograrn) .  Al l
royal t ies are paid quarter ly and are based on the retai l  pr ice of  the
tape.

Do you see a program on our Software Shel f  that  yourd l ike to
use? Send us the purchase pr ice and werl l  shlp you the tape. Al l
prograns on our softrrare shelf are adequately docurented.

Here's a l is t  of  sof tware Shel f  of fer ings:

c66oettc corurecBot

l l
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Flgure 3
Back Vlew of PEI Connectorg

u6er port cormector



Software Shel f

Def lect ion SI0.00
One of  the best PET ganes we've seen, fu l l  of  fast-paced act ion

involv ing targets,  def lect ion shields,  and yout

Data Retr ieval  for  the Horne Sf0.00
@ i tems l is ted on tape. A true f i le-k€eprng
system.

Stat  920.00
A real  s lat ist ical  package for up to 100 data polnts --  baElc

stats --  I inear regression --  moving avera.ges --  p lot t ing --
t ransfornat ions.

Software Guarantee:

Because the PET's recording systern has been al tered somenhat
since the PET was f i rst  introduced, a program tape nay not load
properly on a very snall percentage of PETS. If the tape you receive
from u6 does l{OT load, send it backl We'lI re-tape the program on the
oldl recording system and ship lt to you r.rithin a week.

Nevr Product Announcement

RS-232 PRINTER ADAPTER FOR THE COMHODORE PET

Connect icut  n icrocomputer announced the f i rst  in a l ine of
peripheral adapters for the COltuoDoRE PET. The PET ADApter model 1200
dr ives an Rs-232 pr inter f ron the PET IEEE-488 bus. The PET ADA 1200
al lows the PET oHner to obtain hard copy program l ist ings,  and to type
let ters,  manuscr ipts,  rnai l ing labels,  tables of  data,  etc. ,  using a
standard RS-232 pr inter.

the PET ADA nodel 1200 is available assenblett and tested, without
power suppl ies,  case, or RS-232 connector for  $98.50 (Ptus 95.00 for
shipping and handl ing) or comPlete for  $169 (Plus 95.00 for shipping
and handl ing).  speci fy baud rate when order lng.  (300 baud ie
Eupplied unless otherwise requested.)

can only turn an output port  on and of f  about 100 t imes a second.
Thi .s neans that the c i rcui t  of  Figure I  would only produce at  best a
tone of  100 Hz --  just  a loud hum.

To circunvent th is problem, we vonrt  efXS PET nake the nolaei
instead, we wi l l  have PET just  control  a 'noisenakerr  - -  a l l t t le
circui t  vhich wi l l  produce a tone as long as PET tel ls l t  to.

Figure 2 shoua the schenat ic diagran for PET'6 'voice. '

+5V

sround >l
Spea&rr

PM

Figure 2
PET{ontrolLed Noisemaker

The circui t  is  bui l t  around a t lpe 555 integrated clrcuiLt imer
wired up as an osci l lator to dr ive the speaker.  t fhenever pin r l  has
rnore than about 2 vol ts on i t  the c i rcui t  wi l l  produce a loud tone
from the speaker.  Lower the vol tage on pin 4 and the tone wi l l  be
turned of f  - -  i t rs as s imple as thatt

Software
In order to al low PET to control  the osci l lator,  only a fer

s inple program steps are reguired. First ,  s ince the pET user port  is
set  up when you turn i t  on to read frorn external  crcui ts,  not  control
them, we. have to change i t  f roman input port  to an output port .  fh is
ls done by a program statenent:

POKE 59,059,255
Yhich changes the value in the user port  .Direct ion Register. .  Ttr is
has to be done only once in your progr;trn.

-  Ne:( t ,  we rant to nake our newly created output l ines (pET has 8
of them) al l  9o to their  lou state so the osci l l i tor  is  turned of f .
lb do this through the statenent:

POKE 59{57,0
rhlch puts zeros ln al l  the bi te of  the user port  rData Register. .
l loac of  you yio are knovledgeable sbout pET hardr.are v i l l  real i re
that tho t rbove tro ataterrents ar€ psograrnirg roverki l l .  g ince ve hrvc
lot t l l l l rcd l r ld c le l r€d AI.L the uaer i ines,  not Juat thc onc re nccd
to control  th.  orcr l tator.  t (  you . tc ur ing o{hcf  l lnrr  on urr  urcr
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?hare l !  no doubt th l t  pF! hae nony lppi le. t ton!  ln businegg and
industry,  but  for  tany of  ua the b€st part 'of  pUT lE l t8 lb i l l ty  to
Play gaaes. PEfrS graphic capabi l r iy ,  ease of  use, and high- jpeed
operr t lon nake 1t  ideal  for  endless'v ideo gamear.  but  every pET
del ivered so far has one glar ing problen b+ren r t  cones to progranming
gaees --  PET is nutel  Except for  the 15,000 cycle vhine of  i ts
hor izontal  osci l lator in the v ideo display and the faint  c l ick of  the
keys as.you respond to i ts guest ion,  your pET is about as noisy as a
pet rock.  Think of  a PET prograruned as a pinbal l  machine --  how dul l
to natch the 'bal l '  bounce of f  the bunpers ie iLhout al l  the fun noises
of the real  th ingt

Teaching your PET to nake noise is real ly very s imple --  a l l  you
need are 2 resistors,  2 capaci tors,  a smal l  speakeraDd a connector --
al l  avai lable at  your nearby Radio Shack storet  ( l { t r i le you're there,
take a look at  the TRS-80 and f ind out rdhy you,re lucky you bought a
PETI }

I f  you are gett ing impat ient ,  look at  Figure 2 which is th
schematic for  PE"r 's electronic voice.

_ In many microprocessors such as the KIM, you can nake 'beepsn and
fboops' by rapidly turning an output line on and of and connect-ing the
l ine through an integrated circui t  buf fer  to a speaker.  (The b; f fer
is.necessary because nost output.  l ines canrt  provide enough power to
dr ive a speaker.)

SOFIWAaE SIIELF: Please send the folloving p(ogran tapes. Paltrnent in
ful l  enclosed.

NAI{E Cash, check, or noney order I

ADDRESS llc VISA (Circl.e one) I

CITY, STATE, ZIP

l,lail to: THE PET PAPER llaster Charge Interbank t

P.O. BOX 43

AUDITBON, PA 19407

I{C/VISA Expirat ion Date _

PA'

FLEA I.IARKET: Please send the following progran tapes. Payrnent in
ful l  enclosed.
*f enclose_ programs inst-ead of payment

NAI.IE Cash, check, or noney order $

ADDRESS t{C VISA*(Circ le one) l

CITY, STATE, ZIP

Mail to: THE PET PAPER

P.O. BOX 43

AUDUBON, PA 19407

l,laster Charge Interbank*

l lClVISA Expirat ion date

*CREDIT CARDS ACCEPTED ON
ORDERS OVER 9IO.OO

NAl,tE APPTICATION FIELDS

ADDRESS

CITY, STATE, ZIP

cash check noney order I{C
WSA (circ le one)

Speakcr PET_PROSE: Please publish ny narne as an author of specific
appl lcat ion sof thrare.  I  enclose g2!.00 for publ icat ion in 10 issues
(one volurne) of the PET pApER.

F{gure I
lllcroprocessor Speaker Output

PET has Euch output lines (the user port) and, if you are uilllnE to
do nachine language programning, Figure I shons 'al l  the hardwars you
need to nake nuslc on PHt. However, since nost of us bought a pET to
avoid Dachine language programning and would rather progran in BASIC,
ee are going to have to add more extra circuitry. : Ihe reason for this
is the fact that. even thoughPETrs BASIC lnterpreter is very fast. i t

l lail to: THE PET PAPER

P.O. BOX 43

AUDI'BON, PA 19{07

ltc,/vlsA I

7406

Interbank *-  Exp Date
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I  Ufont the P€T PRPER for o ruhole
I  enclose r t59o for lO lssues.

SEOUENTIAL PROGRAU STORAGE

Your PET can do many wondrous and nagni f icent th ings with
cassette tapes, but f inding a blank space in which to save your nert
program is not one of  them.

When you t ! 'pe rSAvE PGM 4" and press RETURN, PET starts r ight
of f ,  saving PGI. !  4 h ' i th al l  i ts  might.  Unfortunately,  i f  yot t  d idnrt
have the tape proper ly posi t ioned, PET destroyed PGU 1. I t  saved PGl l
4 r ight  over i t .  Even having destroyed a week's vork,  PET is ut ter ly
incapable of  understanding why you si t  there beat ing your forebead
against  i ts  CRT housing.

So, Ietrs save PET from bewi lderment and you from frustrat ion.
Once PGH 4 is in rnemory,  rewind your cassette tape and type

VBRIFY PGM 3. (you see how sneaky this is? PETt i l l  f ind PGU 3 and
try to ver i fy i t  against  PGM 4 in memory.)

Eventual ly PET ie i l l  announce sorrowful ly,  ?VERIFY ERROR. And i t rs
correct ,  of  course. But now the tape is proper ly posi t i ,oned at  the
beginning of a blank space on which you can save PGtl 4l

Press the STOP button on the cassette uni t ,  then type SAVE 'PGl, l
' l '  and hi t  RETURN. Now PET wi l l  happi ly take charge and issue
appropr iate instruct i .ons for  you. When PET says i t rs ready, renind
and VERIFY PGl.{ {.

Good luckl

PET 0010'130 CALLING.. .

Therers a lot  of  speculaEion and dreaning (and naybe just  a
l i t t le planning and designing) for  a vast ,  long-distance
cornmunicat ions netnork for  personal  conputers.  That includes us,
foI ks !

Seems l ike the biggest problem is the standardizat ion of  s ignals
between one brand of  conputer and another.  But then therers the
problem of data storage (What happens i f  a l l  Ehe l ines are busy? Or
i f  your computer isn ' t  taking nessages today?) and data t ransfer
(Someone has to route al l  th is t raf f ic ! ) .

Some of the popular plans are based on the telephone nettdork
(Everyone has a te lephone --  but  the bi l ls  could be astronomical ! )  or
on amateur radio,  which neans each part ic ipant would have to learn
l lorse Code and get an FCC l icense to let  h is computer out into the
alr .

But th ink of  the possibi l i t iesl  Your PET could be progranmed to
plan your menu, keeping track of  every i tem used, check yi th you to be
sure you did fo l low the nenu, re-order for  you wten your suppl ies run
low, t ransfer funds fron your bank account to the supernarket,  and
pr int  on i ts dai ly calendarr  'STOP AT I{ARKET -* PICK UP ORDER
f102348.n ( I f  someone wi l l  hurry up and bui ld a robot. . . )

And inagine hal f  the personal  computers in the country playing
sinulated war ganes --  new strategies and defenses. (On second
thought,  werd al l  get  c lassi f ied as TOP SECRET.)

A long-distance communicat lons netwo(k is a highly desirable
8tep, no doubt.  v lben i t  wi lJ,  happen is anyone'e gueas, but re ' l l  keep
you posted ag yc learn more about i t .  l leant l t re,  your l l  f ind . r t lc les
ln the February 1978 iaeue of BffE vtrlch dieeuas thls concept in great
detai l .

Rdd ress
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Pet does not reguite closlng guotelr in Pnlfn ltltem€ntB vtren the
prlnt nessage ls at the end of r l lne.

IO PRINT'TIELLO, FRIEND
lequlre8 no closing guotes, but

IO PRINT'HELLO, FRIEND"
does -- because of the senicolon.

r rat t t t

I t  is  not  necessary to separate i tens ln !  PRINT l lgt  wi th
senicolong, ei ther.

IOO PRINT'SUE JONES'A*3'TOIIORROWTL$
and

l l0 PRINnAB (10) 'HELIOi l234TAB (30) ' , r '55?8
vorks too. You get sernicolon spaclng ( i .e. .  a cureor-r ight)  between
nurnerics and no blanks bethreen strings.

t r t* f ta

PEf, prints nunbers in this fornat:
. SIGN.SPACE NTN{BER CURSOR-RIGIIT

yhlch ls nice -- because you can print numberE rlght up to the edge of
a pre-dram form on the screen.

**t t t t*

To get a l is t  of  a l l  the prograns saved on one tape, t l4)e l0
PRIt tT tben t l |pe VERIFY'?' .  PET wi l l  search the tape for a program
naned r? '  and wi l l  l is t  everything i t  f inds utr i le searching. Al low no
more than 7 ninutes to elapse af ter  each progran narne is displayed.
I f  PET hasnrt  found a prograrn wi th in 7 minutes,  there are probably no
nore prograns on the tape.

t i t l * t t

Press the reverse (RVS) key to slow down the scrol l ing durlng a
LIST.

STAI{DARD S}]I8OLSi FOR PET FUNCTIONS

People around the country are cry ing for a gtandardizat ion of
synbols to depict  the PET special  funct ion keys, but no one has done
rnything about i t .  Here are the symbols rde plan to use in TI IE PET
PAPER. Wet l l  repr int  them in every issue so your l l  a lways have them
handy.

Cursor HOIIE

CLEAR Screen

Cursor RIGIIT

Cursor LEFT

Cursor UP

Cursor DOIiN

Reverse FIELD on

Reverse f ie ld OFF

Carr lage Return

Shif t  on

shi f t  of f

DeIete

INSERT

Space

Stop

Here's a sanpLe progran to shon you hox the code looks:

Send the cursor ROIIE

Print rcursor iown. 10 t lnes

Print rcursor r ight '  l0 t ines

Print a nessage

o
o
o
@
@
@
o
o
@
o
o
@
oo
o

10 PRrNT'@"t
20 FOR I=1 10 I0
30 PRTNTi @ 

i

40 NEXT I
50 FOR I=1 TO L0
60 PRINT" @.t
70 NEXT I
80 PRINTNHI!N

We chose these syrnbols because they are easl ly drawn,
typesettable,  and sone of  them are nnemonic.  I f  you havi  a better
idea, 1et us know about i t t



INTRO TO BASIC

BASIC is a language intended for use by beginning computer ists.
How i t  was invented, where,  when, why, and by whom, is a topic for
someone else to cover -- we are going to just USE BASIC to comnunicate
vi th the PET.

BASIC is very much l ike Engl ish.  I t rs less confusing than
Engl ish,  more organized, and i ts rules are more r ig id than EngI ish
syntax rules.  Let ts look at  the word RuN. In Engl ish,  the vrord RUN
can be used nany di f ferent ways. Look at  a l l  the th ings RUN m€ans in
these sentences:

1) I  have to run ( turn on) the dishwasher tonight.
2 ' )  George runs (operates) a smal l  grocery store in Des Moines.
3) Sam, wi l l  you run (dr ive) down to the post of f ice for  me?
4' ,  El l ie h 'ants to run (contend) in todayrs t rack meet.
5) Tom just  h i t  a home run (uni t  of  scor ing).
ln BASIC, the vrord R[rN means " to execute" a prograrn.  That is AL[.

i t  neans!
LIST, in Engl ish,  can rnean (a) an arena for a contest ,  (b)  a

rol l ,  or  catalog, {c}  to t i l t  or  a t i l t ,  (d)  to hearken, or l is ten.
In BASIC, LIST always and only means, ndisplay the l ines of  code for
this progran. '

So we can see that BASIC wi l l  be easier to learn than Engl ish,  as
far as Lhe word def in i t ions go.

Then there are punctuat ion and speJ. l ing ru1es. In Engl ish,  a
sentence starts rr i th a capi ta l  let ter ,  contains a subject ,  a verb,  and
an object ,  and ends with a per iod.  In BASIC a statement l ine starts
with a l ine number,  contains a keyword* and one or more operandsrr  and
ends with a carr iage return.  In Engl ish,  i f  more than one senEence
occupies the sane I ine,  the sentences are separated by th 'o spaces; in
BASIC they are separated by a colon.

One more very important comment before rre start .  In Engl ish,  i f
you misspel l  a word,  or use incorrect  grarnmar,  the chances are that
you' l l  s t i l l  be understood. PeopJ.e can pick up your intent ion f rom
the context  of  your whole paragraph of  wr i t ten or spoken words because
people are much'  much smarter than a conputer.  I f  you misspel l  or
misuse a word in BASIC, PET wi l l  NoT understand you. Wtlat 's  more, i t
prints a message on the screen (?SYMTAX ERRoR) telling you you blew it
-- and then lets you guess how and where you made your mistakel

okay --  now letrs get on with learning BASIC. In th is art ic le,
we're going to ta lk about LINE NLI.{BERS and I  kelnrords:  READ' LIST,
DATA, RESTORE, PRINT, IF, @TO and RUN.

rAt the end of  th ls art ic le is a BASIC dict ionary def in ing the i ld

words.

TRICKS TO HELP TRAIN YOI,'R PET

Because people l ike to bui ld grandiose coding structures,  r re
often t ry to conserve memory space by concatenat ing staternents and
et iminat ing as many l ine numbers as possible.  And prograns rrhich
worked qui te wel l  before statement concatenat ion suddenly bomb- Wtty?
The codi 's the sane --  only the l ine numbers have been changed to
protect nemory sPace. So r'hat happened?

One possibility is that statements were concatenated following an
IF,/TIIEN statement, like this:

100 IF A=B THEN PRINT"A=B':@TO 2000
110 PRIM'NO }IAICH':G0I0 1000

In l ine 100'  l f  A is equal  to B'  the program wi l l  pr int  "A=8" and
then go to 2000. I f  A is not egual  to B, PET stops scanning the l ine
before i t  reaches the keyword 'THENT --  so i t  wonrt  Pr int 'A=8" and i t
wonrt  go to 2000. Instead, i t  wl l l  execute l ine 110. Sounds fair ly
straightforward, doesnrt  i t? But '  in an ef for t  to save spacer.suppose
you tr ied th is:

100 IF A=B THEN PRINT"A=B':C€|IO 2000:
PRINT"NO }IATCII'

PET wi l l  never,  ever f incl  PRINT'NO UATCH.'  I f  A-B'  i t  y i l l  go to
2000 before it gets to the PRINT itlo llATCHr -- and lf A does not egual
B, PET wi l l  go on to the nert  nunbered l lne.

Ttis code takes up ?0 bytes of nenory -- and lt rnrkar

500 FOR I=1 TO I0
5IO IF A(I)=B(I)  THEN 540
520 PRINTfNO MArcHi
530 NEXT I
540 PRINIiFOTJND IT'

And, to save space, we concatenate!

500 FOR I=l  TO I0: IF A(I)=s111 THEN 5'10:PRINT
"NO I|ATCHi:NEXT I

540 PRIMiFOUND IT'

which takes 60 bytes of  menory --  and doesnrt  nork.  PET ei l l  never
pr int  rNO I{ATCH' and i t  wi l l  never f ind the NEXT I  part .  Because i f
A(r1=9(r) ,  PET wi l l  jump out of  the loop to l ine 5t10. And, i f  A(I)
does not egual  B(I) ,  PET wi l l  s top scannlng l ine 500 and ui l t  fa l l
through to l ine 540. A safer way to do l t  ls :

500 POR I=l  To 10:IF A(I)=9111 TIIEN 540
520 PRINT'NO llATCHi:NEXI I
540 PRINTTFOUND ITT

and this yorks --  and takes up'62 bytes of  memory.
If you rant to try all these eramplea, renenber to assign valuea

to the arrays A and B before you start!



with th is program:

10 PRINr '@O@ @"r:FOR 1=1 rO 100:NE)$ I
20 PRINr 'O @";:FoR I=I  TO 100:NEXT I
30 GET AS:IF nS=" THEN l0

And now you have a bl inking cursor!  You can add a l ine 40 PRINT
AS i f  you nant to be sure PET picked up the character you typed.

GET can be useful  when the programmer expects a s imple "YES/NO'
respohse from the user of  h is program. PET wi l l  p ick up the Y or the
N and go on, so the user doesn' t  have to type in the ent i re $ork.  GET
can be useful  when a s ingle character is needed in a real- t ine game
situat ion (such as the LUNAR LANDER demo seen at  sone Cotnnodore
exhibi ts i  ,  and GET can be useful  when try ing to drav,  p ictures under
progran control .

I f  the prograrnmer wants to input longer str ings'  he can t fy th i6
code, added to the above progran:

40 Ir  A$=CHRS(13) oR AS=CHR$(14I)  THEN 80
50 PRINT AS;
,O s5=sg+A$
70 GOTO 10
80 PRINT:PRiNT BS
90 PRINT'DONE"

In l ine 40, the code values 13 and 141 represent the unshi f ted
and the shi f ted RETURN. Line 50 pr ints AS. The progranuner should be
aware that because of  the t iming loops ( the FOR/I , IEXT loops) in l ines
l0 and 20, the user may be able to type faster than PET pr ints the
character.  This can be changed, i f  desired, by decreaslng the number
of t i rnes through Lhe loops (change 100 to 50).  L ine 60 puts al l  the
A$ characters together into one long str ing,  and l ine 70 tel ls PBT to
check for another input character.

lttre following routine allows the user to read a screenful of data
(or Just  a few l ines at  a t ime),  then signal  PET by pressing a key
that he is ready to receive nore informat ion.

3000 irr REit WAIT RoUrI'INE r*r
3oI0 PRrNT'@'
3020 FOR I=l T0 22
3030 PRrNT'o'
3O4O NEXT I
3O5O PRINT'PRESS ANY KEY TO CONTINUE'
3060 GErA$:IF A$="" THEN 3060

The next l ine should be a RRIURN, i f  you use this rout ine as a
subrout ine cal led af ter  each screenful  of  data i8 Pr intet l .

Non you know aIl. about the GET key*ord (lt says heret). ff werve
Ief t  anything out that  you think should have been lncludedr let  uB
knor and He'II prlnt that infornation, too.

LINE-NLIIBERS: When you have nany tbings to do, you oay nake a list of
them to be sure you donrt  forget anything. Your List  r ray look l ike
this:

Get stanps.
see about cost  for  f ix ing Tv.
cal l  J.B, re:  car insurance.
Pick up dry c leaning.
Cal1 R.P. re:  Saturday's dance.
Order new address labels.

You nay not do al l  these things in exact ly th is order,  but  that 's
because you can go over the l is t  again and again and check things of f
as you get then done.

Your PET needs a l is t  of  th ings to do, too,  or  i t  r r i l l  forget
everything you tel l  i t .  The List  is  calLecl  a 'progran."  Each i ten on
a l is t  has to have a nurnber ' ,  so PET wi l l  know the order in which you
want i t  to do things, s ince PET canrt  look back over the l isb.

Line numbers are very important to PET. First ,  wi thout l ine
nunbers,  PET wi l l  forget your conmands as soon as i t  f in ishes
execut ing them, so your l l  have to t l r [ )e the command every t ime you want
PET to perform. Second, PET can' t  decide in what order you i rant  i t  to
execute the cornmands. And PET can' t  even guess. So i f  you have nore
than one thing for PET to do, you have to have l ine nurnbers to let  i t
know which thing to do f i rst  and which to do next.  And, f inal ly,  l ine
numbers make i t  possible for  you to change the order in which PET is
supposed to do things, by te l l ing PET to 90 to one l ine i f  an
expression* is t rue and to a di f ferent l ine i f  the expression is
fa1se.

Over the years,  as BASIC has become more and nore popular,
prograjnmers have ]earned that i f  they use l ine nunbers in increments
of l0 ( i .e. ,  10,  20,30r 40, etc.) ,  they don' t  have to retyp€ the
whole progran i f  they forget something which should have been 1n the
middle of  the l is t .  I f  you have l ine numbers I .2,3,4,  5,  therers
no way to insert  a new l ine betb€en l ines 2 and 3.  I f  you use l ine
numbers 10, 20, 30, 40, 50, you can insert  9 l ines nore,  i f  you have
to,  beth 'een l ines 20 and 30. So --  use l ine numbers in increments of
10. In fact ,  thatrs so inportant,  you should put i t  on YOUR l ist  of
things to remembert

Another neat th ing about the way PET handles l ine nunbers is that
you donrt  have to type the l ines in the sane order as you rrant PET to
execute them. You just  have to NUUBER the l ines correct ly.  For
instance, l f  you have a program idi th l ines 10, 20, 30 and 40 already
typed in,  you donrt ,  have to go through any strenuous exercises to get
PET to accept a l ine number 25. you can just  type i t  at  the end of
your progran and PET wi l l  put  i t  in the r ight  p lace in the prograrn.

Not only that ,  but  i f  you t lped an error in l ine 30 (and dontt
f ind i t  unt i l  you're t ry ing to RtN the progran) you can just  retype
the l ine.  PET wi l l  delete the old l ine 30 and replace i t  wi th the nes
one.

Purthernore,  i f  you decide you donrt  need a speci f ic  l ine af ter
all, you can get rld of lt by just typing the number and pressing the
RHIURN key. PET ylll delete that line from your profrran.

Renenber that  PEI doea al loy you other neans of  deal ing v i th
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ty?ogr lphlc errors,  but  verd real ly get gldetracked I f  ye go tnto thr t
nou.

! !E! :  Nor that  you under6tand l lne nunberar LIST begins to nake
sense. l lhen you tel l  PET to LIST, and press the return key,  pET l is ts
al l  the nuibered l lnes in your program. Suppose you have l0 l tnes --
l ines 10, 20, 10, 40, 50, 60, 70, 80, 90, 100. I f  you type LIST, PET
l ists al l  the l ines.  I f  you t l {p€ LIST2o, pET l is ts t ine 20. I f  you
type LIST3o-,  PET l is ts al l  the l ines f ron l ine 30 to l ine 100 ( the
end of  the progran):  30,  40, 50, 60, 70, 80, 90, I00.  I f  you type
LIST40-70, PET l is ts Lines r l0,  50,  60, 70. I f  you t lpe LIST-8o, pET
l ists al l  the l ines up to and including l ine 80: 10, 20, 30, 40, 50,
60, 70, 90.

The secret  is  in the minus sign, of  course. Letrs summarize,
using L to [Ean' l ine nunberr 'and N to indicate a second l ine nurnber
vhen needed:

3000 REil rr 1$, Ys ctRsioR collrRol
3O5O PRIla LEFT$ (Y$,Y) ;LEFTS (X9;X)'AS:RETI'RN

GET

The GET keyword perrnits input of one character at a time fron the
PET keyboard.  Ttre greatest  value to the user is that  GET el in inates
the need to use the carr iage return af ter  typing in data.  The
greatest  drawback is that  GET is so fastr  the user doesn' t  have t ime
to type a character before PET goes on with the rest  of  the progran.
Characters input wi th the GET keyword are not pr inted on the CRT,
ei ther,  so the user has to make al lowances for that  by adding a PRINT
statement to his code.

10 GET AS
20 PRINT AS
30 PRINT"DONEi

Run the above progran and you'1l  see what we nean. Note that PET
did not wai t  for  you to type a character before pr int ing the DONB
message..  A "nul l "  or  empty str ing is considered a val id characterr '
and since you didn' t  type fast  enough, PET assigned a nul l  str ing to
AS, then moved on.

10 GET A9:IF A9=""THEN l0
20 PRINT AS
30 PRINT"DONE"

In th is prograrn,  PET is instructed to cbnt lnue try ing to GET a
character f rom the keyboard i f  A$ contains a nul l  str ing.  PET wiLl
s i t  at  l ine l0 and wait  unt i l  the user presses a key (eny key except
STOP). I f  the user presses the RETURN key, PET wi l l  s tore the code
for RETi'RN in A5, but will not jump out of the progran as it does when
the INPUT keyword is used. The only \day out of  a GET staternent is
through the STOP key.

I0 GET A$:IF A$=nirHEN l0
20 rP As=, Q " rueu so
30 PRINT AS
110 PRINTiDONEn:END
50 PRINTiPRESS THE SPACE KEYn:GOIIO l0

In th is program, PET hrai ts at  l ine l0 unt i l  the user presses a
key. Line 20 tel ls PET that i f  A$ does not contain a space or blank
character,  i t  should go to l lne 50. Line 40 tel ls pET that i f  Ag
contains anything other than a space, i t  should pr int  the rnessage
"DONE' and end the program. Line 50 contains an instruct ion message
for the user,  and Cel ls PET to go back to l ine l0 and let  the user t ry
a9ain.

Have you not iced that PET does not supply a quest ion nark or a
bl inking cursor when GET is used instead of  INPUT? you can f ix that

LIST
LIST-L
LIST L
LISTL-N
LISTL-

List  a l l  progran Lines.
List  a l l  l ines up to and including l ine L.
List  only l ine L.
List  l ines L through l ine N.
List  l ine L and al . l  l ines fo l lowlng I t .

S, :  RtN Eel ls PEf to start  doing al l  the th ings you told i t  to do in
your progran. PET is ready to start  f rom the very beginning, knowlng
nothing ercept that  i t  has a l is t  of  th ings to do,

You can tel l  PET to run only certain segments of  your progran.
RuN50 tel ls PET to RtN the program, but to start  at  l ine 50 instead of
at  the very beginning of  the program.

Non you knon the | {OST IMPORTANT things --  how to LIST and RUN
your prograns. (Hhen you want to type in a new program, te l l  PET NEW
-- othereise i t  y i l l  add your new progran to the old one. I f  you have
an old program which uses l ines 10,20,30.40,50,60,70,80r 90,
100, and you type a new progran which uses l ines 10, 20, 30,40, 50,
what your l l  get  is  a new program with the nen l ines 10, 20, 30, 40,
50, AND l ines 60, 70, 80, 90, 100 from the old prograrn.  Be sure to
type NEW before enter ing any nen program!)

Now let 's  look at  some KEYWORDS. Keywords tel l  PET what i t rs
supposed to do. (Remember,  l ine numbers only te l l  PET the order of
th ings to do. Reywords tel l  PET what th ings l t rs being asked to
per forn.)

DATA statements te l l  PET what infornat ion i t  can use rhi le running
your program. I f  you put your data in DATA statenents,  then PET wonrt
forget i t  every t ime you t lp€ RUN. But each i ten in a DATA statement
can only be used once. You have to put the data in the DATA statement
in the same orcler in which you i {anE PET to use the data,  f ron lef t  ro
r ight .  (DATA sbatements can contain alphabet ic or graphic characters,
of  course, but we'11 only ta lk about nuner ic data th is t ime.)

EEAP statements te l l  PEt to read the data contained in the data
Etatenent.  L ike people,  PET reads fron lef t  to r ight .

RESTORE tel ls PET to start  a l l  over at  the beginning of  the DATA

rd;i .. e1{rx?rt'tt: r1 }'



USEFUL PET ROT}TINES

or: Why Re-invent The Wheel?

This colunn wi l l  be devoted to those rout ines we are al l  apt  to
be using lots of  t imes. Such things as a bubble sort  rout ine,  a
routine to force PET to wait for a character when yourre using the GET
keyboard, and so on. Remember that  i f  you use these rout ines as
subroutines, you rnust add a RETURN statenent at the end.

3000 REt{ rr FRAIr{E ROUTINE ***

301 0 PRrNT' @ " : ron I=1TO39 c PRINTF$ ; : NEXTI : PRITTT' @'
3020 FOR I=11023: PRINTTAB (0) FSTAB (38) F$:NEXII
3030 FOR I=1TO39:PRINTF$r :NEXTI:PRINT" @ 

i

In th is rout ine,  F9 can represent any one of  the PET'S unique
graphic characters.  You can replace F$ in the rout ine wi th your
favor i te character (enclosed in quotes,  of  course) or change F$ every
tine you draw the frane. For exanple,

40 F$="X' :GOSUB30OO or 140 r$=" ! . ,COSUB3OO0

But remember -- if you use this routine as a subroutine, you must add
a line 30i10 RETURNT and you nust have an END statement somerdhere above
the rout ine so you donrt  fa l l  into and through i t  as your progran
executes.

X$,YS CTJRSOR CONTROL

The progranmabi l i ty  of  PET's cursor controls p€rni ts the user to
place the cursor anywhere on the CRT with a nininum of ef for t .

At  the beginning of  the main program the user should assign
values to X9, Y$r X, y,  and AS, so PET doesnrt  have to reassign then
each t ine through a subrout ine.  The assignments are placed in the
rout ine here so i t  wi l l  act  as a stand-alone rout ine.  In real  l i fe,
the rout ine i tsel f  can consist  of  a s ingle statement.

3000 RE!{ r** XS, yS CUnSOR CO}TTROL

3 sfiHHgg^gg'qg-qp'qB B B s B B B 3 3 3
3040 PRII im LEFT$ (Y9,Y) ;LEFT$ (X9,X) ;A$
3O5O END

statenents 3010, 3020 should be includei l  at  the beginning of  the nain
program ( in the f i rst  fen l ines of  code).  Statenent 3030 has the X
(nuaber of spaces right), Y (nunber of Iines doun) and prlnt nessage
(AS);  these can be changed anywhere ln tbe naln Progran before .

cOsUB3000. then l ines 30{0 and 3050 can be conblned --  and your
routin€ becmet

statement.  Since each data i ten can normal ly be used only oncet
RESToRE tel ls PET i t  has perrnission to start  at  the beginning so each
i tem can be used a second t ine.

PRINT tel ls PET to display something on the acreen.

So let 's  wr i te a progran. Something to readand Pr int  t r ro number6,
60 you can concentrate on the Progranming instead of the problen!

l0 DATA 10,20
20 READ A,B
30 PRINT A,B
40 RESTORE
50 READ C,D
60 PRINT C,D

This is tbe data.
PET reads i t
And pr ints i t
And resEores the data
To read i t  '
And pr int  i t  again.

Not ice al l  those comrnas? Every i tem in a l ls t  of  i tems has to be
separated fron al l  the other i terns in the l iEt .  The conmas do the
separat ing.  what are al l  the unexplained let ters (A, B, C, D)? PE?
has to save the data in storage places, and the storage places have to
have labels so PET can remember where i t  stored stuf f .  Let ters of  the
alphabet are used to label  the storage places. (We could get into a
very compl icated explanat ion about 'memory locat ions,"  "var iablesr '
'var iable names,n and so on, but i t rs not necessary.  Buy a BASIC book
i f  you real ly l rant  to know al l  that .  The important th ing is that  you
understand that PET stores stuf f  in places which need labels so PET
can f ind the stuf f  again.  Any let ter  of  the alphabet wi l l  do,  for
starters.  )

Okay. l \pe the prograrn and RUN i t .  Try delet ing l ine 40 ( type
40 and hl t  RETURN) and RUN the progran again,  to understand why
RESTORE is so important.  PET tel ls you i t rs out of  data,  r ight? So
retype l ine 40 and you're al l  set .

So what good is al l  th is? Not nuch. But PET has a neat edi t
feature so we can change the l ines.  ( I f  you donrt  have a copy of
Commodore's sof tware bul let in,  PET EDITING, cal l  thea
(415-325-4000-X203) and ask for  one. l leant ime, just  retype the l ine
in order to change i t .  PET wi l l  replace the old l lne wi th the ret lped
l ine i f  they both have the same l ine nurber.)  No$, ret lT)e l ine 30.
Just change the comna in l ine 30 to a + (so l ine 30 says 30 PRIM A+B)
and change the cor i lna i .n l ine 60 to a /  on the nr.uner ic keypad (so l ine
60 says 60 PRIM A/B).  Now RuN. PET added in l ine 30 and div ided in
line 60. Change line 30 (+ to a -), afiE-line 60 (/ to an ril-ffiPeT
subtracts in l ine 30 and nul t ip l ies in l ine 60. RtN i t .  Change l ine
l0 to I0 DATA 50,100 and start  over r i th comnas, + and /o and -  an * .
Or change the DATA items to suit yourselft

Letrs do a more cornpl icated progran shich u6es a neu ke:dord,
GOIO. @IO tells PET just that -- @ TO soneplace else.

10 DATA 10,20,30,40.50,60,70r80
20 READ A,B
30 PRIIIT ATB,AA,A+B,A-B
a0 coFo 20
Noy RT,N thiB.

Nor,  uhen PBT runs out of  data i t  y l l l  3top and pr int  !n error
E€a3age. But lclnt lre, l t  has prlntcd four aets of nurbers on thc



screen. ttith the additlon of the lF keyrord, ye can get aray frotn the
error negsage.

l0 DATA 10r20, 30, '10,  50r60r?0,80
20 NEAD A,B
30 PRIt fT ATB,A,/B,A+8,A-B
40 IF B=80 @TO 60
50 GOTO 20
60 END

Do you see uhat good the IF statetnent is? I t  te l ls  PET to do
6orethin9 IF the speci f ied condi t ion ( in th is case, B=80) is t rue.  I f
the condi t ion IS t rue, PET goes to l ine 60 and ends the prograrn.  l f
the condi t ion is NOT true, PET executes l ine 50. Neat,  i6nrt  i t?

Let 's look ah what werve covered in th is art ic le:

LINE NUIIBERS--NLIIBERS rrhich tell PET the order in *hich it is supposed
iilbe--ur instructions.

LIST--List  te l ls  PET to l is t  the progran l ines --  to LIST your
instruct ions.

RUN--Tel ls PET to start  doing ehatever you specl f ied in your l ls t  of
instructions, to execute or RIJN the prograrn.

DATA--Tel ls PET what data i t  can use whi le fo l losing your
inst . r  uctrong.

READ--Tells PET to read the data fron the DATA statenent.

PRIM--teIls PET to display sonethlng on the screen.

RESToRE--Tel ls PET to start  over at  the beginning of  the DATA
statement and that i t  can use the data again.

IF--Tel ls PET i t  has to nake a decls ion about shether sotnething ls
true or fa lse.

@3g--Tel ls PET to 90 to a specl f ic  l ine to get i ts next instruct ion
instead of  going to the next l ine in the proper order of  th ings.

t , / r* , -  - -Ar i thmtic operators,  mult ip ly,  d iv ide,  add, subtract .

And here are the def in i t ions we promised:

Kevyoral  - -  A keyword is the word that te l ls  the conputer WHAT to do.
RuN, LIST, DATA, READ, PRINT, RESTORE, IF, and @K) are keyeords.

operands -- An operand is wbat PET does sonething To. fn our prograrnt
A, B, c,  and D are operands. Line nunbers are operands in the GoTO
staternents.

ExDression -- An expression is something PET can evaluate. Ihe ansrer
alirays corne6 out to a nurnber. An expresssion is always on the RIGHT
side of  an equals s ign (or somet imes a not egual .s or other such
sign).

Condi t ion --  The condl t ion is sonething PET has to decide the truth or
fr6iffin or. conditions are used in rF statenents.

Now that you got th is far ,  wr i te a let ter  and tel l  us what you
think of  the way rre Present.ed this nater ia l .  Is i t  c lear? Easy to
understand? Your feedback wi l l  help us do our next presentat ion in
the INTRO To BASIC sect ion of  the PET PAPER. Next t ine'  wer l l  ta lk
nore about PRINr and DATA, and we'll cover FOR/NEXT loops and INPUT
statenents.

USER GROUPST

I{e'd like to llst your PET User Group in the PET PAPER. !{e need
the nane of  soneone to contact ,  an address,  dures infornat ion --  a l l
that  sort  of  th ing.  we rrant to l is t  a l l  the local  groups --  PET
ormers in your connunity rnay not know how to reach you.

We'd also l ike permission to repr int  your Club Notes ln the PET
PAPER. Authors and Groups wi l l  be given byl ine credi t ,  so everyone
wi l l  know nhere to go for more infornat ion on thg speci f ic  topic.

Hopeful ly,  i !  won' t  be long before everyone in the country has.
access to al I  the PET informat ion,  sof tware,  and hardware in
existence. Let us know what you know. Let us know what you want to
know. Let us help the PET Users of  the i ror ld .uni te!

PET PROSE

There are many people who rrant speclal ized appl icat ion Programs
to use on their  PETS, but who are not knowledgeable enough to wr j . te
them. These people are rrilling to pay for the software they want. lf
you can wri te s igni f icant sof teare in some speci f i .c  f ie ld ( i .e. ,
educat ion,  business, engineer ing,  etc.)  and are wi l l ing Lo do so, we
can help you f ind the peopLe who are wi l l ing to pay you to wr i te
prograns for them. Send us $25 and we' l l  pr int  your name, address,
phone number,  and your f ie ld of  expert ise,  in the next I0 issues of
the PET PAPER.

I f  you are someone who WANTS a program wri t ten for  your
sPecial ized purpose, rde can help you f ind the programmer to ldr i te i t .
Just  send us your nane, address,  phone nunber,  and some idea of  what
you're looking for.  Vle '11 pr int  your reguest for  help in the next
issue of  the PET PAPER --  at  no charge to you!


