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= "= =+ti 11 Her=

Most of wou probak e know that ARESCO stoeeed publishine The FAFER
becagse of Terre Laudereau’s fa3iling health. He owe a sread deal to
Terta for her worlk on The PAFERE. Im Raleh Bressler and I will be
pub lishins The FAFER and attemecting to meset all of its cblizations.
Helepinsg me will be Editor Dous Haluza.

Hete on Lons Islamd we have a larze users aroue of about 158
members. The Lons Island Fet Society (LLILF.S.3 has been publishing 2

ez letter for two wears. This issus of The FAFER consizts of the
kest articles from the L.ILF.S. Journal., Because mang of our members
are teachersz there are a lot of educaticonal articles.

Me will be comeleting Yolume 3 of The PAFER and Yolume 3 of the
L.I.F.S, Journal with this eublication (The PAFER). HWe maw hawve to
print some double issues like this one to keer costs down. Come letins
the transfer from ARESCO o ws has invo luved some tremerdous and
unsspected proklems: most deal with various bureaucracies like the
sarilez, post office and the Internal Eewvenues Seprwice,

Az 2 subscriber 9oy can he e malke The PAPER word: in several wads,
First, encourase other users to subscribe and use The PAPER. Second.
write lettersz oo %
zame, Third sussest that gour Fauorite comeuter store. dealer o
manufacturer advertize with sz, Monew 1s wera tisht 2t thizs time =o
are hele will be asppreciathed.

tzzt ozE owe can produce it Flease let

;. T+ wou have ang suesticons or
e of call us.

s know 1 de livery ok lems eni

camments ©lease feel fres to i

Editor "= Hote=

Az wour Editor I work closels with Raleh preparins sour
news}etter. Because this iz wour newsletter we welcome wour comments.
criticism. and contributions. MNe carmot pas for articles. but all
cortributors will receive one or more software exchanse credits
depending ueon lensth and content.

The PAFER iz not corgwritten =o all articles wou contribute remain
Hour proeertd, You may have wour article republished by ang of the
1ar?er pading publications. Angone interested in reepublishinag ang
article maw do so by arransment with the author; klease inc lude a
riote ztating that the article was orisinally erublished in The PAFER.

Me are sspeciallw interested in wour commerts on our format.
Althoush the L.ILF.S. Jowrnal was done in a2 two column format. we
uzed The PAPER "= full kaze format for this izsue because Terrw tells
s ol like it better that wao. When we get a2 proportional seacins
letter aualite printer we will probable =so back to 2 two oo lumh
format., Mhat do owog think?

Thi=z is=zue of The PAFER was produced with a moditied wversion of
the CMC WPF. Future issues will be eproduced with MordFro 3. so if wou
can provide contributions on HordPro 2 or 2 disks gou will set an
zatra software exchanse credit. ALl dizlks will be returned with wour
zoftware exchanse prosrams on them.
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Lro== Fefasr-aernseod Plemosr—= Plases
kg Douzm Haluza

To ke le 9ou conuvert erodrams that worked on the old FETs zo thew
will worlk on the mewm EOM=s. I uve comel led this cross referenced memors
mar. It exists az a composite from many different sources inc ludins
the FET User 'z Grous Hews letter. Jim Butterfisld s old and rew maes.
Commodore’ s brief old and mew mars. and what [ ue Found from m=2 own
digging throush disasssembled coriss of FET EBERSIC.

I @ouw use this mar to correct gour own prosrams. =ou will then
have 2 prosram that will worl: crle on the pew FOM PET=. It wouid he
better to have one prozeam that would worls on both PET=. Remember
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that = ) SEEES at zet goure worliins
with, =o @ou can weite smart programs thet will work with either
ceetrating sustenm., PEEKC(SHEEZY returnz 2 1 with the rmew FOMsz and = 8

with the old ones. IF Qou want to zero the kegbosrd butdfer and mai%

Ffor a kew o be pressed on either FOM zet gou should includs this
line near the beginning of gour prooramd

e

A P=FPEEE(SO00Z) K=525-F¥267  T=125-F%22
Thern all wouw would have to do to eerform the oeerations shous iz

188 FOKE E.6 @ MWAIT K.7
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HEH DESCREIFTION

-2 H- USE aume

14 Ineut device for promet supress
Humber of nulls after = CE ddef. =00

FOS falso used bo INFUT a2 PEIMT
Terminial width Cunuseds
Source oo lum scantiins limit
Indirect index for SYSOWAIT.FOKE.GOTO
EASIC irwut buffer
Ineut buffer wointer: # of subscoriets
Flas to rememnber DIMed variables
fFF==tring result, B=numsric
A=imtessr result: G=Ff loatin
list auote, DATA s=carn of memord
subzcriet ar FHx ‘
A=IHFUT. #46=GET. F32=FERD
trig scan oF comearison eus luation
= +=normal,. —=supress oueut

Fointer +to warishle esuedostack
=1 Fointer to last tenworars strios
3 Z-bate variahle psusdostack
Indirect indeces
a2 Seto paxe s=oratch pad Ffor math functions
dE-41 Fointer +to start of BASIC prostazms=30401
42-43 Fointer to start of sinelse wvariakles
44-45 Fointer to start of arras varizkles
de—47 Fointer to beainnins of fres EAM
e Fointer to bottom of strinzs (mowves dowrns
aE-51 Fointer to tor of strinas dmoves downl
Se-53 Fointer to toe of awal labkls EAM
54-55 Curtent prosram line numbesr

st
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Lirne number $or COMHT

Frosram eointer for continue

EEAD DATA lime number ©for errors)
FEARD DATA wointer Cinitialized as
IHFUT pointer

Hame of current wvariable

Addresz of current wvariable
FOEAHEAST warizbhle wtr. /-EOR.AMD For WAIT
Addreszzs of current opserator

Ture of compearison

FH:x pointer

SRR Soratch pad

Garbaze collection routine constant
June For FH:x

Floatiny accumulator #2 (Ffor tris func. 2
Fointer for block transfers

Floating point accumulator #1 CFACC)H
Expormnt + $208 (zero £laxl

. MSE

FESOE

~
iy

E

tiz==a

Sian of man )

Tad lor zeries eualuation counter
Humber of kits to shi+t FACC
Floating point acounulator #2 CAFACH
FRCC <= AFAC =sian comesrlson

Low order rounding bate for FACD

Cazszette butfer lenath ' Tazmlor series ptr
CHEGET routine—setz next BASIC character
CHEGOT routine — ressts last character
CHEGETACHEGOT pointer

La=st random mumber (seed For fpexts
Fointer to address of beginning of line
‘ozition of cursor on current line

G.F. pointer (tawe buffer. scrollins?
Fointer to end of prosram— for tzee warite
Tarpe timiny constants

Tare buffer character

Cuote mode switch (8-rnion auotes mode)
A=timer #1 interruet dizable

Tare write flax CEOT preceiuved:

Character read error

Humber of characterzs in F1le name
Curtent loxical F1le number

Current sec. address ddeuvice commard
Current dewvice number

Mzzcimum # of characters on current line
Fointer to ztart of takme buffer

Current screen line (E-2d3

Butfer checl=um ¢ last les pusheds
Foinmter o SAVE. LOARD amd YERIFY

Foimter to fi lename

IHET lew countdown Cnumber of IHST leftl
Serizal kit shift word

Humber of kb locks remaining to write
Serial word buffer

Doer+ low For- FRCO to FETSCII Cornwersions
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wad Ffor- binargs o PETSCIT con.
=l area
o ertor los For correction

Matrix coordinate of kew down

Shift kew status (l=down

Cloclk correction factor

o d1FFe o lock dunusedt

azzette #1 =tatuz =zwitch

ette #2 =tatus switch

switch FIA CSTOF and EYS Flazss herel
miry constant buffer

Switch: LOAD=1. YEEIFY=Z

Status word (ST

Fegbozr-d buffer wointer (# kews pressed?
Feusrze uideo Flan

Fegbozed ineut buffer

IR interrurt wectordMew: FECZE. 0ld: FESES)
ERE interrurt vector(Hew ¥FL017.01d: $8680606
HMI interruet vector (Hew: 03390

IEEE mode

Humber of characters on current line
Cur=cr los Crows oo Tume

FOE imase for takpe 170

Feg imaze

Switch: B=cursor flash. l=cursor off
Cur=sor timins coutdownr (=283

Character under cursor

Flaz: B=curasr mowed. 1=hlink started
Tawe write
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Outeut CCHMDY deuvice J3=soreen
Tawe parita
Eate received flaw
Fointer in i lename transfer
Serial khit count
Count of redundant taee blocks
Cocle counte-
e wite countdown
Tare buffer #1 count
e buffer #2 count
Tawe leader counter
rew batelread error flan
s=tart bitdread bit sed error
etror oo pointer
errotr cortection et
1-1S=count. F40=LOAD. FSB=end
um worlsins word
te #1 buffer
azzette #2 buffer
Mornitor vector
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Maum:bd s Lo =S =St i=
Fe=%twr Th=s oo ThHd ks

b= Dowus Haluza

To demornstrate 3
compearizon to Basic we 11 tre o Fil1l1 211 18988 =
the FET with all 258 diselawak le characters as fast as epossible. A
=imele Basic erowsram to oo that miskht look like:

TI#="G0Q6aa4a"
FOR I=& TO 2=

Do B o U
il
-
e
i
Y]

X
=
i
X
—
oo
0
Ll
=l
Ty
<

FOEE J.1
HE=XT J.1
FEIMT

T U a0 P e

Tr= it zrid wou’ 11 see that it ig wverw slow. It 11 take over 16
mirets to run (remcwring space eutting it 211 on one line and

de leting the wariskle reference in the HEXT statmernt will cut off two
Mitie 3

A eauivi lant machine lamsusse proseam misht look like:

1]

START : cCLI lezr decimal mode (Precautiornarg?
CLC lese carrsa Flag (Frecautiornrnarg?
=ZEI =t interruet dizakble (saves time?

LI
THH

o Me-reuister
ramsfer M oto A Czero acoumud lator)

3*
K}

mEK RO
i

LOOF - STH #2800, Store
STA #8100, % %5 chiar.
ETAH #2200, ) (aly
ETA #2200, K Y Eoresn

IH= Ircrement X
EHE 18668 locations dome 7
AL Ircremert A
EHE LOOF 258 char. done ?

DOHE - CLI Clezr interruet disasble
RTEZ Feturn From subroutine

*
-
]
mn

The first fiwve statments zre initialazation. the meat is in the
locex., The four STA= s=tore the comtents oFf the accumulator (A on the
soresn 1n 258 chractrer increments. o four avree needed to Fill the
soreen. Feally we F111 211 1824 screen memore locations. but only
18008 zre diszelaged ba the FET. The erooram looes throusk this 65,536
times in less tharn 2 secords.. .. That s 56,0085 faster!

Yo can tree this erozram For Qourse 1€ b using the Machine
Larmzuazz Momitor. Twes "M @32 62547 a2t the dot. and chanse the
crteut tos

[KA]
A

.,_
o
(LA}
]
L
Lan
=
3n

. 21 Az a8 2R 20 8c
e g = 21 20D ga =2 20
. o 2 D8 F1 &3 81 Da

L]
o I U I o |

[N

R R N

1
al

X O I e X
LR B B |
D Y]

O e A I L e o

Mmoo

a
=
-

—

=

¢

- I3

=tarts the program. The RTS (F800 instruction was
e laced ba = BREE CFOEY 4o returm control to the monitor. See gour
FET marusl For more infFormation on how to wse the FET TIM Moritor.
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Thriv= Ev'oo gt dicrmrmn o-F = Frasm= 1
k= Eill EBatcher

Don‘t saw imepossikle to zn intermediate studsnt. AT least. that's
the lesson I learned recently while teackhins BRASIC +o a2 aroue of
fifth and =sixth araders. A motivated sounsster who doesn't khow that
something carn't ke done: will explore all kinds of uncorpeentional
avenues and might Just zrrive at a solution.

I was teaching a lesson on the strins functions. LEFT# and RIGHTE#.
We wrote a simexle prowmrzon in oFder o eqxe lore them

1@ INFUT Af
20 FRINT RIGHT#CA$.4)
e GOTO 1@

The students then exk lored what hakcrered whern thew twred in their
rames. other words, sentences. eto. Thew tried including skpaces.
tiumbers and srachics. Thew tried words shorter tharn 4 letters. And
thew tried charnging the FRIHT commauvid be charmsing the RIGHT# to LEFT#
ardd by chiamging the number in rarentheszes. (If wou e not fami liar
with these string furnctions. tre exrerimenting with this erosram
Sourse 1€, 2

- We then went z ster further auid made use of the LEN function. as
well as the RIGHT# zvwd LEFT# functions. MWe charnmsed line 28 to:

20 PRINT RIGHT#:A%.4)LEFTFCAF, LENCAFY—4)

As the rurils again experimented. thew discouvered the effect this
simele combiration had. If thew ireut MARKE JOHNSOW. for exaune le. the
comeuter reskored NSOMMAREK JOH.

So, I save them a challernse. 1 asked them discowver what wou would
have tco eroklem to ireeut for the comeuter to resecond Jimmz Car-ter.
Furils aweroached the in various stules. Some experimented directly
o the PET and others worked their answers out ol paeer as if thew
were afraid to twee in 2 wrons arswer. Mang found the solution
adickle., but several could not kback them cut of the dead end allewss
their initial attemetzs brousht them. I azlked the sroues that found a
solution auiclkly to tre other rmames like George Mashington aeod
Akrahem Lincoln. (Tre these on wour- FET. 2

Once a grour fourd 2 solution for- JIMMY CARTERE. +the other rnames
were gasy to seperate. I =till wanted o sive the 7= lowsr” ohnes &
chance to catch we, =0 I decided to =ztume the “fazter” aroues with a
ruzzle I khnew was imnkmossikle. I lkpew it was imccssikle. because 1
codldnt do it and that was the definition I was wsina. But of
cogrses, I dida 't tell the kids i+t was inecszible. I Just wanted to
lieer them busg for 2 while. The prokblem wzs o use the same wroesrsm

zd ineut 2 =tring that would causs the comeutsr o Feseond ABE
LIMNCOLH.

Mhi le at first, this seems to be 2z straisbtforwsrd 2= 211 the
others, the srowues auiclk 1y realized that here was 2 chal lense of 2
different crder. Aszin. trae it gourss ¥, There s zomething asbout that
three letter rmame which comelicatesz the Formuls which worled =o
eazily for the other names. O0F coursg, kids agickles realized thew

cod 1d so lue the wrok lem by chamsing line 286, =0 I inforosd them that
+this was not = walid solution.

Euvertualle, kids wsre calling. me over and aonouncing that thes had
solwed it., O+F course. I fournd reasons not to accest seach one a=

The FAFEFR
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walid., Mara 1+t out the zwace after AEE or inserted a2 bheehen or Sons
other character za=z 2 “place holdes". biat T +told them the comegter had
to rezwornd with ABE LIWHCOLH zrd mothing else. Some entasrerizing
=tudernts Found wazs to wsmerasts AEREE LIWMCOLH with ome o mores spaces
+o the left oFf AEE. Mhils I hadd o adwmit to moze 1+ that thiszs was
clever solution, I was bheing porticulase e pesative that daw, =o 1
inzisted that AEE zhd +to bewsin directle undes the ausstion marls, Just
a2z JIMMY had.
Mell, 1o and kbebold, bBefore the period was. one aroue bhad callsed

e ovser e ooer b z=how thedir =o lution. Sure ernodsbe theg bad Found
& waw to sernerzte AEBE LIMCOCOLH within the parazme
that dao, I repezated the leszson for another o lass. MHoulde 't 9o koo,
o grour of =tudents in that class zlso =olued the suzzle. These
students had dizscovered a different solution. Sewveras = later. 1

o L3 =

i

terz I had =et. Later

l'[:
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L teacher 'z in—serwice
session was owver & trio of teachers had =o lueed

A1l thres solutions demonstrste zome intereszting characteristics
oF Commodore BASIC. characteriztics that maes heoes some otbee
practical s lications.

Matoh for the thres solutions and arw other I collecst in a6

= 1

1
epcomity issuse. I wou Find ang solutions e lsas et me lpow ! !

Hlher 18aa =2 9=

ks Ealeh Bressler

I had occasion to want to treat numkers. seecificalls. student
grades as strinss. I wanted to set ue 2 zerneral sort routine which
wo 1d =ort a set of data based on any field in the record. So. 1
cou ld alrhabetize by name or ranle order the students b2 final
average, The sort I worked out was fast but it would worlk best if 211
the fields were strinas rather than numeric.

I zet ur the =sort and everathins went +fine. The routine would sort
ot the basis of ang kew field and it was FAST ! One eproblem dewve loped
which made thinass less than eerfect. 1 have one wvers smart student
who haeeened to have a 188 test averass, When the students were
sorted with tests as the kew Field this student alwass went dead
LAST. I Finallw found that the line in me erogsram which comeared the
test averases in string form was to blame. A auick checl showed that
the comeuter considered 188 in string form LESS THAM 22 in strina
form and. in fact, less than evergthing down to 11, It did show that
188 was areater than 18, I could rot fisure thiz out. I was stumeed !
With the helk of JoAnn Comito I mow understand the reason. Do wou
brow wha P Actualle after she exe lained it the answer seemed rather
cbhvious, Tra the Ffollowins on Qour PET and see 1 gou krnow wbya:

IF STREFC1665:
IF STE$(18

IF STE${1848
IF STRE$C1665

STEFC33Y THEM ?Y0K
STEFC11 THEM 7"0OK
TEFC182 THEH #""0K
CSTEFC32 THEM ?"0E

e A
ity

The reason. of course. iz that the comparisons are based on the
ASCII walues of each character in the strins. The compaerison starts
at the lett most character in the string and continues until a
difference occursz. At thiz ecint one string iz the “winner” and is
Judsed less than or greater than the other. Hull characters have no
value and are. theretore. lessz than anethins e lse

Th= FAFEF = Siamirnsr— 1 S
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bw Dous Haluza

Usine a bubble sort to sort a list of numkberzs will show machine
lansuage’'s blinding sceed.

First some backasrourd on how a bubble sort worls. A seriez of
rasses are made throuash the data. During each rass each =lement is
comeared ta the next and is swawpred if it's larger (i.e. 1iFf thes 't
backwards>). A flay is =zet each time a swax is made arnd checked after
each rass. If no swars were made the rass is comelets, It'=s called
bubb le sort because the =maller rumbers “kbukble ue” +to the toe
CActually if the tabhle i=s arrarnsed in ascending order the la-asr
riumbers sink to the bottom forcinms the =maller ones ue),

A small sort misght look lilke:

=

Nk ¥ » *
4 1111 1111 1111 1111
1 4333 3333 3222 z2z22e
3 444 422 333 233
S 52 44 44 44
2 5 S b S

PASS-1 PASS-2 PASS-32 PASS-4
#¥=Swar was made

First the 4 is comeared to the 1l.:=ince thew're kackwaerds thew're
swaprred. The 4 is then compared to the 3 and asain thew're swarred.
When the 4 i=s comepared to the 5 no swar is necicara, but 5 i greater
than 2. so thew're swarped.

This rrocedure continues for each rass until Ho swaees are made aund
the sort is then comelete. One way to sort 168 pumbers betweern @ zod
1606 (e.o. test grades> would be:

166 F=@:FOR I=@ TO 9&:IF ACI»> ACI+1> THEN H=AUI+1>:ACI»:ACI)=
ACI+1>=H:F=1
110 NEXT:IF F THEN 106

ACBY—-AC(99>)=Numbetrs to ke sorted
H=Ho ldirne variak le
F=Swar made +lasz

I=General rurrose courrter

An eauivi lant assemkly languase routine is shown in listing-1. Its
efficiency is increased somewhat by zorting from the bottom wure rather
tharn from the tor dowrn za= in the EFARSIC routine.

In the assembled routine in Listinw—1 that is also used in

s

Listineg-2., the table of rnumkers to ke sorted was set up to reside in

the first, and rar-t of the secornd cassette buffers. Because the
routine itself resides in the urker rpart of the second cassette
buftfer., the tabile maz have z= many as 255 entries. Haturallw the
tab le may be moved arnawhere else in RAM ke chaenxinzn the S tak le

address references.

TRRL.X is the takle. It'=s uzed like ACI» with the H-trexizter bein:
used as the rointer instead of 1. F. the flaz in the EBARAZIC routine.
is reelaced by the Y-rewsister. Finally instead of usinyg = ho ldin
variable H crne of the items is pushed on the stack znd eulled later.

The FARAFER 1
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Both routines carn ke used to sort wue to 258 numhwr- rthe BARSIC

routine car handle more if wouy hawe the new EOMS Witk the machine
lavisuase routine. howeswesr. the rumberzs muast be between A zudd 255, It
can be chansed to handle arnw combination of more. larssr. aeddsor

regative numbers by wusing multiele precision techhiowues., but thew =zuve
bewond the scorme of thisz discussion.

The BRSIC krosram in listina—2 will sort ue to 255 mumbers in both
EBASIC and machine larmsuaze., erint out the zorted numbers. the time
for each sort. arnd the median.

Devenrdina on the rumber of itemz to be sorted., machine larnausse
can be almost €0.06068 faster than BARASIC. For this reasson the machine
larisuage routine should be very uszeful., Fesl fres to modife and adsest
it to any of wour awerlications.

L,i=+titri=m—1 HA==cmlk 1= larnm=muu=ste ot ine

STET LDY #& Zero swar mads £ law
LIns #32 Set counter for 188 numbers
GO LIA THEL . Get one 1tem
CHMF THEL- IJH ard comesre 1t to the one beanE
BCS HOSM I it not smaller no swap’'s needed

SHAF FHA otherwize save it on the stack
LDA TREL-1.¥ Load the other

STH THEL.= and switch 1t
FLHA Fetriswe the first ons
STA TREL-1.% and switch 1t
LDY #-1 Set swar made flaz
HOSW DEX Decremsnt counter
EHE GO Dore =211 99 Comeares
TYH I+ =0 check swar flaz
EHE =STET I+ 2 zwar was made do it asain
ETS Otherwise sort iz finished

Li=tirmnz Z EASIC DDemo Frosir-s=umn

1 REM SORTIMG PROGEAM FOR HEW AWD OLD FETS BY DOUG HALUZA
© FEM LIMES 16-26 SET UF THE MACHIME LAMGUAGE FPROGRAM. SYS 9@ CALLS IT.

3 EEM THE HUMEERS ARE STORED IM ACHY AMD MEMORY LOCATIONS &34 TO &3d4+MH-1
4 FEM THE EAHDOM S0ORT OPTIOW SETS UP A TAELE OF RAMDOM HUMBERS TO BE

o REM SORTED. THE WORST CASE OFTIOW GIVES THE MAXIMUM SORT TIME EY SETTIH
& EEM UF A TRELE OF HUMEERS IM DESCEMDIMG ORDER <E.G. 168.93,33,..2.1).
18 DATALeE, B, 162, 29,189,122, 2,221, 121, 2. 176, 12,72, 189, 121. 2

=8 DATALST. ::;:.1”4 157,121, 2. 168, _J? 262, LDS,_J_.IE_JEBEJEZS;QS

8 FORI=20GETO221 :READH: FHEEI H:HEXT

48 IMFUT"HUMEER TO SORT":H:DIMACH-13:FOKESE3. H-1

42 DEFFHHCHY=H-T : IMFUT" SF®AHD0M OF S®ORST CRSE SORT!:AF

47 IFAF="E"THEMDEFFHHH =IHT CRHD 1 »#186+1

ol FORT=8TOM-1 A=FHHCH  POEEEZ4+T . A AT x=AHEXT

g8 FEIMTYJIFFIES" . "HHMMSS"  TI$F="000000" : SYS900: FRINTTI. TI#. "MACH LAHG"
23 TIF="0EE00E"

188 F=0:FORI=0TOM-Z IFACI AT+ 2 THENH=AC I ACI »=ACI+1 2 AL I+12=H F=1

116 HE®T:IFFTHEH1GS

128 PRIMTTI.TI#. "BASIC

128 FEIMT"ERSIC MEDIAM" CACHAZ D +ACHAZ2-. 5302

144 FFTHT“WHFH MEDIAMH" - I=M/Z+8332, 5 FFIHT FEEP'I+ 3

280 FORI=c34TOEZ3+H  PEIMTLEFTH#CSTRFCPEEK (T a+" .40 HE“ ‘FEIMT

Th= FARAFEFR 11 A e 1 =
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Str-imnmnzins Youwur FET H 1lornhs

ks JoAnn Comito

All of wou are eprobakbly fami liar mith rumeric constants (1.2, -3,
L

1EE: ... 2. numeric variabl H F2, D2y ... and numeric functions
{SOR. TAN. ABS....>» in EA Some of suu mzd not be as fami liaer with
string constants. “ﬂllﬂb and functions in FET ERSIC.

What is a strina? Hn-oﬂm oy taee in Ffrom the FET kegbozeed and
enc lose between auotes is a striny. Letters. numbers, sraehic
characters. even curzor controls can be included in strinas. (The
excertion to this iz the aucte itsel¥. =ince it serwves &= the +r1nﬂ
delimiter.» Here are a feuw Hfamhles of strinas: “HELLO": “1.247;
cd cd cd HELLO cd cd cod ih-'. I 9o haven 't worloed m1+h FET =trinas
before, tra tacins the last examele on wour FET rreced_d ks FREINMT.
Hhen 9ou enter the strinw *Pam the kegboze-d. the “cursors down” will
aprear as Q7= in reverse field. BEut whern the PET actualls erints the
string it will move the cursor down thres lines. erint HELLO. aznd oo
down three lines kefore printina the 123,

In the same way that numeric variable names can be used to
reeresent numbers, striny variable names can be std to represent
strinas. String variables have the zame format as numeric varizboles.
but are followed by a #. For examele: R¥F. R2¥. DIf’“. Strin
variab les can be used everswhere strins constants are used in =2
prosram. In LET. IF. FRIMT. IHPUT. eto. StdthEﬂtE. For e:xamels:

16 A¥="HELLO"

20 INFUT EB$

36 C#="SAME"

40 IF A$=E$ THEH FRIHNT C¥

58 IF R$<HB$ THEN FRIMT "HOT “C#

l'.l'.ll'l'.l i

I

|'l._'|

BASIC contains a number of functions that allow us to manipulate
strings. These functions include LEFT#. RIGHT$. MID#$. zvwd LEH.

LEFT$("HELLO" . 2> would return the strina "HE". the two leftmost
characters of the strins "HELLO". This function requires two
arguements. the first is a string. the =econd a numeric espres
The arauements of the LEFT¥ function can also be varizbles.
following krosadm: .

10 R$¥="ABCIDEFGH"
28 FOR I =1 TO =
380 B¢ = LEFT#cA%. I
40 PRIMT E#

58 HEXT I

RIGHT$#C("HELLO" .2 would return the string "LO". As =@ou erokad 1w
ayessed RIGHT$ does the zame thina as LEFT# excert starting from the
right., Tre the progsram usinsy RIGHT instead of LEFT$ in line 28,

The MIDF function reauires two or three arausments. The first
arguement swecifies the =triny to be esxamined. the second seecifies =z
staerting location alons that =tring. and the third seecifies the
riumber of characters to return. If the third earameter 1= left out it
returns the rest of the =strins. For examele: MIDFEC"HELLOY. 3.2 wowld
return the =trinma “"LL".

The function LEH =imele returns the number of characters in =&
specified strina. LEMO"HELLO" =5,

I¥ 9ou wanted to scan 2 word. or sroue of words and Find out bow

i
5l
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matrd times the letter E7 was used. wou would use MIDF and LEH
Ffunctions., Tra the followina:

2 H=8
18 IMFUT E#
28 FORE I=1 TO LEMCE#>

28 IF MIDFCE$,1.12="E" THEM M=M+1

48 HEXT 1
S8 FRIMT"THERE ARE"M"E‘s IN"E%

The =trina functions are not onle useful $or examinins and
maciiry lating strinss. but can be used 2= epart of 2 simele routine to
add cur=sor control to gour eroorams. The followins routine will allow
oy to seecify two numbers, D oand B, for the number of lines down and

spaces over, <Qoy wish to position the cursor from the home position.
At the besinnine of wour prosram define the two strinss DF znd RE as:

18 DE="0 k325 dowrna”
28 RE#="048 righty"

1868 REM THIS IS THE SUBROUTIME
1818 P¥=LEFT$D¥. D +LEFT$CR$. R
lo28 FREINT F#:

1638 RETURH

Suprose that gou wanted to eprint something in the fifth row from the

tor of the screen. startins in the tenth column. You would inc lude

the followina statement in 9our erooramn: ’
I=5: E=16: GOSUE 1808: FRINT".

Whern FET erints F$F in line 1828, it doss not erint ang characters on

the screen. but it does home the cursor then erint the reauired -

number of down and risht cursors. The EEMILDIHN after F£ in line 1828

keeps the cursor at that wozition reads to erint aeoethins gou want.

Mor=s ZStr-imno=s Attaoched

ba JoAnn Comito

The wroblem I would like to discuss arose in a2 erogsram desisned to
Aive students practice manieulating alashralic expresions. The . ‘
reszwonse that the students are to enter iz an alashralc ex rrezlnn in

LR L

two variables and inc ludes three terms. For exame le: bn+d -2, Since
there are mane sauivalent correct answers. the eroblen s asttinsg the
prosram o recoasnize all the correct “1P14f1' ns. There are two
approaches o this eroblem.

One aeproach iz to structure the exercisze in such a wau that the
student haz only one correct crtion for each entra. For exame le. the
student could be directed to enter ‘H'u-' coeeficient of ﬂu—' wokern.

followed ba the cosfficient of the =Y term. stc. The erosram would

aon e have to check the thres cae++1uients. Hhile this aeproach eases
the burden on the erosrammer,. 1t also creates 2 wverg artificial
zituation for the student. If the fuder+ were doing these exercizes

I:l ]
|I|

with a waper and pencil for the teacher to correct. the student would
ke required to determine not onle the 'nrrwnt cosfficients, but the

bt I T 1 1) L 1==:
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The FAFER 1



correct terms as well. On the other hand. the teacher would have Po
difficulty recosnizing all the correct variations of the expected
response. The student could write: SEY+3E-2Y) SEY-2Y+3E: 28 + SHEY -
2Y; etc. and thew would all ke Jdudsed correct ba the teacher. but
incorrect ba the comeuter.

The second aprtroach involwves some worl on the ezt of the
progsrammetr. The 20al iz to enable the comeuter to recosnize 2 wide
variety of correct reseonses. The student iz given a minimum of
erometing and must enter ot onle the cosfficients. but the correct
varcak les as well. The student iz zalso allowsd maccimum Flexibki 1itw
with reskect to the format of the reseonse.

Before continuina., it should ke made clear that two strinos are
eaual ohly 1f thew are identical character for character. While 4.
2+2, 212, S-1, etc. would 211 ke recosnized as equivalent numeric
expressions, 47, “2+27, etoc. would not ke considered eauivalesnt
strinss. Neither wouwld “HELLO” and “HE LLDOY ke considered squal
Cseaces count!),

Before being able to checlk the student's responze. all extranecus
characters would have to ke deleted from it. Ew extransous characters
I mean characters that are not meeded. but that don't necessari s
maze the response incorrect. For examele. swaces, multielication
sumbo 1=, parentheses, etc. should 21l ke delsted from the student’z
respeonse. The followins routine will accomelish that taslk.

Suprose AF rerpresents the studernt = reskwonse.

166 REM DELETES " ., "s","(", "an
116 L=LEM<A$ (determines lenath of A
126 FOR I=1 TQ L
126 BF=MID$A%.1.1> ) Cexamines 1 character of AF on
each wass throusbh Tooee
148 IF B${>" " AND E#I:-"#" AND Cif BEf iz not extranscus
B$<>"(" AND E$I>" 2" THEH13G then continue with next character?
156 TL$=LEFT$(A$.I-1> (TL¥ =tores all characterz form the
beainnina of A% ue to. but ot
inc luding the extraneous character?
166 TR$=RIGHT$(A%.L-I> {all charcaters From the end of AF
ure tos but not includins the
extraneous charcater atve in TREF:
‘A¥ is redefined as the
concatenation of TLF ard TEF
all characters after the deleted
character are moved back one
space to the left. counter 1=
decremented to alian it epropse 12

176 A$=TL$+TR$

-~

180 I=I-1

o,

128 HEXT I

By the time this is comeleted. all extraneous charcters will have
keen deletd from the student’s reskponse. The onla valid characters
that should ke left in AF are “+7, =7, 787, %Y and some numbkers. In
order for A% to ke a correct reskonse. it should contain an ®. Y. and
=Y term. each multieplied bo the correct coefficient. Another routine
iz rneeded to scan AF, find the variables and check the coefficients.

Mhile this routine is desisned to analusze a seecific alsehbraic
expresion, it can be modified to recoanize other expressions as well.
Compenzations would have o be made for the numker of terms in the
expression and the varizbles that zre to be found in each term.

The routine. with exklanations follows. Azsume that the

Th= FHAFEF 1< Soammeesr- 1 5|EE
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student s resrponse 1= stored in AF and that all extraneous characters
hawve been removed. Hssume Further that the three reauired
cosfficients are stored 1n am arrag C. where C01) =tores

the correct

walue of the ¥ cosfficient: 0023 stores the correct Y coefficient and
the correct &Y coefficient iz stored in CO33,

.,..
| 1t
s

D e

FEM ESFRESSION AMALYZIHG STEIMG ROUTIME

T=R (T =tores the number of terms found?
IFLEFT#{A%, 1="+"0F LEFT# Cohecks first character of AF. 1f
CAF. 1x="-"THEH148 ' T+ g =7 then QKD

A¥="+" + A% (+ 1= added to the front of AfD

1 Hi HI 4 e i+ added to end of A%

fua e
n o
= =

1 FOR I=1 TO 3:

el

IF T-_ THEM FEINT "WROMHG":

FETURH
IF CoTadB
THEH FREIMT"MEOMG" :EETUREHN

TF=3 THEM TF=1:
HEXTI

MF=: YF=@:

IF ¢B$="+" or B$="-")
AHD TF=1 THEN GOSUE 488

GOTO 288

A IFE$="%" THEM F=1

GOSUEZO8 HEXTI

A IF Bf=""" THEH |F_.-_..

GOSUEZB0  MEXTI

Lscanning routine

malies sure onle 3 terms found. Pls-
Af wrons, re+urn to main erosramd
(malkes sure all 3 terms found and
returns o main Prnﬁramﬁ

128 HEST I

1268 PRINT"RIGHT" :RETUREH Cif two tests passed. AF correctl
288 FOR I=1 TO LEHCRF? Cztart scanning roytined

2160 BF=MIDEFCA$.1.12 [=tore one charcater fo H$ in Bf)
228 IFCE$="+" or E$="-" AHD (if term Flazg (TF) iz not zet to 1

and a +7 or =7 Found Thﬁn start
of term ——-TF =zet and 3+ laz and

T lax 1F1+14112Hd——uur+1nuﬁ'

i+ TF =et +t0 1 and “+° or "= found
end of twrm checl: cosefficient—
zoan AF from besinning?

u Found. 5&. H+laﬂ to 1.
Dntinue SCEN.
e

s

de lete X.

Yofond t rflaz to 1. delete ¥,
ontinus s=can

255 IF (E$3="8" AHD E$<="9"3  (now character should be @ to 2 or
OF Ef="." THEH Z&8 TeTs 1F 0K eet next character,

=57 EETUEH Cwrorny charcater—return to 168, 2

258 HEST I

270

=

P Pl v 500 00 T] e 10000 o e
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T
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Thi=

FETUREM
FEM DELETE ROUTIME
TL#E=LEFT$<A¥. I-12

TEF=RIGHT#(A%¥. (LEMNCAF -122

A=TL#¥ + TE#¥
I=1-1
EETUEH
FEM CHECE
T=T+1
TF=B

=5F + YF
1F MIDFE JAF. 2
C=1:60T0446
C=YALCA$
IFCES =

COEFFICIENT

+13=F% THEH

THEH C(Sx=8

1 AF=RIGHT$ A%, (LEMCAFI-I+15%
1 REETLEM

FRFEFR

all characters done- return to 1682

e

CAF redefined with ¥ and Y deleted:
Crealisn epointer
cao baclk to 248 or 258

Cincrement # terms found ba 12

=T Hnded——ru:u+ TF +o 82

CS zum of X oand Y Flaasl

rif 2nd rhﬂrac+er of AF i= “+7 o -7
then cosfficient is 12

Creturns numetic eart of AF

CC compared with value stored 1n
cosfficient arras if correct. cell
in artad =et to 8 to indicate usel

(e lete leading coefficient?
cosfficient

rao baclk to 2230 to scan pew HF
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I. An Introduction
bw Jages Fow ler

This is a series of articles for the erosrammer who worl:s well
ericush in  EBASIC to wgwet dorne what needs +o ke done but who susrcects
the PET is caweakle of zomething more (zuid it certadinlw ish.

The “"heauwt” of the FET is the micromrocessor. It is a network of
switches anid cornductors =o arranaed that the switches are set bg
electrical signals (the 87 armd 17 in an incoming wordd and these
settings affect the rext irncomirs word. Yarious kinds of settinos
correseond to lowical “ANDY. or zvithmetic additions and so Forth.
The “vocabulaer-w’ of words that st the erocessor and the “arzmmar oFf
hiocw the words and the data are combined comstitute the MACHIHE
LANGUAGE o the microxrocessor.

Humaris find machine lanauasge almost imeossikle to read and werw
difficult to write. Of course. ore mistal:e czun be catastrorhic. Sc
comeuter engineers malkke a secornd larmsuase zwald labkle which is more
humarn—oriented. This i=s ASSEMELY LAHGUAGE. It keses 2 one—to—one
relation with machine lanouase. Mang computers se suerlised with a
erosram called an ASSEMEBELER that takes assemble larmsuzse s ifecwt s
turns out the eauivalert machins lansuane s outeut. Thers e
assemb lers awval lable for the FET but thea talie 2 lot of memcora. Me
will start without one.

Whe bother with assembly larizauass 2t 211 T The FET does = sood
Job with BASIC and even koints out mary kinds of errors foro gou. I
assenb 1y lansuage programming wouy will hawe to do this all for
wourself. It s a lot of work: debusgsing can be wvera frustratingg so

wha bother 7 There =zvs three ressons: 17 Yoy can do thinss in
assemb 19 larmsuage that wou carm”t oo i BARASIC. 22 Assenk 19 prozvramns
- generally use a lot less memory zuid skace thae BASIC does to Ao the

same thina. 3 Assemk e erogram=s run nuckh faster. Here  are two
exame les:

This is & erosram to dram a2 white framse on the screen. The main
kart of the prozram Call excert lime 382 tales 122 kbotes. It takes
almost 1 second <Cactualls 2°168% +o run. “The last line is dust +o
surpress the ready until 9ou kit the STOF., >

18 PRINT CHR$¢1473:F
15 FORI=32847TO3IIT2T
20 FORI=33726TO3IE€E3
25 FORI=33645T0ZZ56
3@ GETX$: IFM$=""THENSS

27es ToOz22287 FPOKEI. 156 HEXT
@: POKEI.1&E:NERT
1 FOKEI. 166 HEXT
48 POKEI. 168 HEXT

Here is ancother wrosram. Line 15 reads &5 bates of machins
lansuase into memcrd. Then the progsrzm waits O line 28 for Qo to
it SPACE. Thern it executes the machine wrosrza 1t et 10 memors sed
waits for- STOFP. You cazer run the machine eroseam without the BRSIC
Erosram tonce it has loadesd memorg b rummins 2t leaszt onced with
commad SYS Z25Ea,

18 A=2552 :FORI=1TOEs

15 READN POEECA+T 1. s HMEXNT

28 FEIHTCHE£:C 1472 "hit =kacs"
25 GETAH$: IFA$F=""THENZS

38 IFA$E=" "THEN =SYS2ZSed: SOTOZS

The FPARAFEFR 1= =odmm=r- 1= =
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Do BT O A ]

I+ it doesn t run Fisht o eeokable mads 20 error in one of thie
DATA lires. e e o
The machire eromesm took we skbout half the = oo Lo+ time
EASIC wprosram o122 betesi, Yet it executed =so +§5t o o lddm ,_,1m_
i+~ i ez loulated it took about one thousaedth of 2 second to run -
1868 times +taszter!
o oo ey set o= : LR
Ffud:w—d:ra;fin I wsed Casctor Fosters kool “Prosrsmning s
ai:;:c-mpu;pr: 2 puklished bo Addison—Heslew. It was one of ﬁhﬁ
Do o e o } 4L - . 9 - 3 B SN B R D1t
first on 6582 Assemb 1w Lansuass whickh is what the FET :L%JL—-;P ;Fp
+hn;n ;re mare such boolis - look them ower and tale the DHE-T{J: %;:
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Folze = Eor-cder

by Gerra Eisher

The FET screen contains 48 columns from lett +to risht and 24
rows from tore to bottom. Each sreace has a number associated with it,
At the tor left this number is 32765 kezide it is 227FE2 2 below it
iz 32888 (3I27VEE+48), The lower risht hand corner is 23TET: this is
the last srace on the screen. These numbers e realls memora
locations and we maw chanze them bs using the FOKE command. Hormall
a blank screen would have a 32 in each of these locations

o
i
the FET code for a blank seace. To see how this works trg:

since 32

POKEZZVES, 1 ' POKE327E3, 2 POKE3SE0S. 2

ot A st

FOKE x.9 iz the commarnd to put the character represented by the

rumber o in the position siven be x. In this case 1 i= the code for
R: 2 is for B and 3 is for C. There are 255 possible characters =o 49
can be from 8@ to 255, There are 1000 possikle skaces =o o can be
from ZZFEE to 3ITEF.  To find the code for a character tra this:

13 Home the cursor and ture the charcter in the HOME ko=ition.
Hit EETURH.

23 Tome TPEEEC3ZFESY and hit RETURH. The rumber oy aet is the

code for wour character, Call this rumber 9.

3y Clear the zcreen. kit RETURH and +ore POKEZZFES.q. You show 1d

get gour character in the HOME eposition.
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FOEE chanses the conternts of 2 memorw locaticon, FPEEE shows wou what
iz in 2 memors location.  The character codes for the FET are unilaue
i= machine and are not staedard. To Fi11 the top row 2o cogld:

16 FORI=1TO44
28 FOKEZZFEF+I . 232

23 HE=TI

Hetre we hzwe made 2 look to repest the POEE instruction 428 times.
Ezach time throush the looe the location sets bigser ke 1. To F111 the

h;ttom o 2 lote with the o powmowe could acdd:

25 POKEZZTET+24446-1.23

Thi= additicn elaces =z zecond POEE locaticon 24 rows $from the toe. To

add the =zide borders:

FORI=Z2TET+IITOZEZTET+24%48 STEF4E
) CEDCFOEETY+ES 2R

L) QNN
T 1T

i

T 1
b

To cktain the lett =zide border wou s=tart 2t the 222028 location and
FOEEY euvere 48 spazces whick 1= the pureose of the STEF command. The
zecond FPOEE aives the szme imasne 39 spaces to the risht or a2t the

e

1 T

riabt border.,

To polish we thiszs eprosram,. add =2 CLEAR screen the kbesinning and 2
look at 2t the end to prewvent the EEADY meszazxe and the scrolling of
the screern.

A further refinemsnt on POEiRs bhorders is to nest them with
alternating sambols.  For instance, 1f 9ouw want to create a =econd

line undesr the tor row in our exame le, fra:

S E=23

FORN=BTO1
FORI=1TO48-24HM
FOREEZZVET+3 1#H+1 . E
MEST I

H E=189-E

HE=TH
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D o R R R k]
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= the rdmbeer ofF Fows. E oz lter
i Tra other numbers.  For

emete Smace,
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) Puni;'DﬂEd the row of hearts first, then ewicked w: the = s9mbol.
sack to a2 mew number for M. oz2nd Finallye e laced the row of B7=. The
FOEKE =tarting woint chamnged when the H chansed to 1 and the numker of

The Followins i=s a2 rogtine to accome lish nested borderzs with f

rows of alternating hearts and larse 7=,

S PEIMT"(zlka" .

A=227e7 (B=33727 1 C=3233% II=332

FORH=GTO18
FORI=1TO48-2%H FOEEA+41$¥H+1 . E ' POKEE-22%H+] . E HEXTI
FORI=c+41#HTOE-25%H STEF 48:FPOKEI.E: FOKEI+Z29-2%M.E:-HEXTI
E=153-E

HE=TH

GOTOYE
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Mowrirmn= Arocourncd the Scorrreerm
by Raleh EBressler

Many times rrograms reauire moving a “man” around the screen which
often uses the PUOKE command. The standard is to use the 2 kew for
down, 4 for left and so on. To use all 9 keus on the number rad vou
wou ld have to use 9 IF..THEH statements to check the incut and then
add or subtract from the rresent screen location to move the “man”.
For examele:

278 IF A=2 THEN YP=YP+40Q
280 IF A=4 THEN YFP=%YP-1
2960 IF A=€& THEN YP=YP+1
300 IF A=& THEN YF=YP-4@

O+ course. vou need 4 more statements for the diascnals and one for
957 which usually stors movement. Now this doesn’t move the “man”. it
cnly indicates which wavy he should 20. A is the number from the
kewwad which is usually inecut using the GET statement. YP is wour
rosition on the screen from 22768 to 23767. To actually move the
‘man”’ vou would hawve to include a line lilke:

3186 POKE YP.&7

This will not erase the old "man” ror will it check to see where the
man is moving. Dous Haluza gave me a routine which does this whaole
thing much auicker and it is included in the rrosram ke low.

18 PRINT"Cc1r>" :CLR

28 FP=332¢e8:YP=FF

38 POKE YP.,42 : REM 42 IS *

48 GETA$: IFA$=""THEN40

580 A=VALCA$>:IF A<BG OR A>9 THEN 4@

60 POKE YP.32: REM 32 IS ELANK

780 YP=YP+SGH(INT (S¥(CCA-12/30—INT((A=-12-305-.9>>+
40¥SGNCINTCRA3-1.12D

806 IF YP{327Ve& OR YP2>337er¥ THEN YFP=FFP

98 POKE YFP.42

18e GOTO40

This routine is shorter and really dces rerform its stated function.
It also eprovides a challenge! Tra to decirher hlow and whae line 7@
works.

FET Twutor Leed=tae=

Lessan 1 calls for information to ke POKEd omto the scoreen for user
viewiny and manieulation., On the old BROM PETs the “imase of soreen
memora” was 4K wide, The pnew EOM PET=s use the uepesr 2K for memord
expanzion. The eproaram uses the section of FAM now z2s
expansicon. The cure 1= to set the address to 2 lower
=creen menord ba BOTH machines.

Litwe =28 FOEE 26009 khecomes POEKE 22322
Lire = FOEE 28188 becomes FOEE 2 =2
Th= FAFEFR 1= Soamime=r— 1 32EE



No+ IFf= FArmnds COrr EButs=s

kv JoArn Comito

The If...THEN statement is one of the most rowerful statements in
the BASIC lansuase. It enables dou to determine if certain conditions
lave been met or not. It is a decision making statement. rerforming
certain operations if & conditiorn is satisfied. rerforminy other
orcerations if the conditiorn is rot satisfied. The format of the
IF...THEN statement is as follows:

e e

n I+ [logical exkression] THEN [BASIC statemert]

n = line number
lowical expression = discussed in text
BASIC statement = ary valid BASIC expression

When an IF...THEN statement is encountered in wour prosram. the
logical exeresion is evaluated kv the FET. If the exrresion is true.
then the BRSIC statement follocwirns the word THEN is carried out. If
the logical exrression is false. then whatever follows the THEHW is
ignored and the next numbered line of the wrogsram is executed.

What kind of BASIC statement can follow the THEW? Anw EBASIC
statement can follow the THEN: FRINT. LET. GOTO. IF...THEN. OH GOTO.
etc. Some statements such as DATA will be isnored arnd others. like
another IF...THEN beccome uhwei ldg.

What is a logical exeression and how do 9ou know if it is true o
false? The second part of the auesticon he lks to answer the first
rart. A logical exepression is an exprsssion whose truth or falsity
can be determined. The expression 4+2 i=s true to the PET. kbut it is
rot really a logical exeression. on the other hand. we carn determine Q
the truth or falsitu of the exmression 4+2=7. In this case we have =
logical exeression whose value is false. Generallws. in &2 =ime le
losical exekression. two items are comeared and a2 statement is made
relating them. The relatiorn betwsenr the items can be expressed in
different wavws. They might be the same (=), thew misht ke different
C<>), the first misht be larser thar the second (. or the cother waw
around (). The following are exaunw les of simele losical expressions:
A+2<=7; A=R., B$<>"HELLO": A>4. Thew are all lowical expressions.
because in each case. assuming we khow the value of the war-iakles. we
can determine whether or not the exerezsion is truese. Thew zve =imels
logical exrresions. because each statemert corntains only one
compearison.

We must also consider comecund losical esxpressions. Thesse zue
comeosed of two or more simele losical exmressions connected kb AMHD =
and/or OR =s. vFor examrle: Z+4=& AND Z<S: C=A+E OF EBFf="FET" AND MI=E:
CA=1 OR A=2) AND (B=3 QR C=17).

While the truth or falsite of =simele logical exmresions is easilw
determined. how ca we determine the truth valuse of comeourd lowical
expressions? The method is simi lar to that for evaluzating arithmetic
expressions. If wou were to evaluate the followirme: Z¥I+01+4%¥50. wou
wou ld not attemet t& do it all in ore shot. You would sroue the
numbers sa that vou evaluated cne oreration at a time accordinsg to
the “order of oceratiorns" rulez: first pzuventheses. then
multielication. thern addition. For exame ls:

e
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When evaluating comeound losical exeressions. first determire the
truth value (truth or falsitg) of each simnele excression. Then think
af OR as addition and AND as multielication. In other words, first
dou evaluate exrressions in erarrntheses. thern AND“=., then OR“s. Here
are the “addition’ and “multielication” tables for OR and AND {where
T stands for true and F stands for falsel.

TORT =T TAMD T = T
TORF =T OR T AND F = F AND
FORT=T TAELE F AND T = F TAELE
FORF =F FAND F = F

I¥ either one or kboth of the simele exkressions in ar OR statement
sre true, then the comrkound exrression is true. The comecund
expression is false onlg whern koth simele expressions are false. AN
AND =tatemernt is true only whern koth of the simele expressicons are
true. I¥ either or both of the simele exptressions is false. then the
comeound exkression is false.

Let's evaluate the following expression:

4 + 6 =2AND S + 7168 0F <2 >3 0R 4 > 1 AND 5 < &2

F AND F ok ¢ F OR T AMD T
F Ok ¢ F OR T »
F OR T
T

therefore the exeression is true.

0F course wou do not have to evaluate the logsical exeression when
woy use in IF...THEN statements in wour erogsram. PET will do all the
evaluating. However, wou must know how to evaluate these exressions
so that wou can ke sure FPET decides thinss the waw wou warit them
decided. If we tae the same expression as above arnd add & pair of
rar-entheses. we get a different result:

4 + & =2 AHND (S + 7 L 160 OR (2 > 2 0R 4 > 1 AND S < &>

P

F AND ¢ F OrR ¢ F OF: T AND T »
F ANI ( F OF ¢ F oF T 30
F AND < F R T >
F AND T
F
The FAFER =1 Summer 1525
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therefore. the exepresion is false. You must ke sure to include
rarentheses where thew are needed in order to exeress what 9ou mean.
otherwise wou will have surerising results,

When would wou use comreound logical exkressions it an IF...THEN
statement? Here are a courle of examk les:

1> You want to be sure the user inkut an inteser. I. between 1 annd
1é.
166 IF I<K>INTCI> OR I<1 OFR I»18 THEM FRIMNT "TRY AGAIH"
BETWEEN 1 AND 18"

You avre lookina for animals. A%, for wour zoo. Tou will take =
randa of either sex. S, but wou e ornly interested in 2 lion
if it is & female.

200 IF A$="FANDA" OF A$="LION" AND S$="FEMALE" THEH FRINT"OK"

P
o

The last comreonent of the logsical expression to discuss 1= HOT.
NOT simele reverses the truth walus of the expression immediatelw
following it. NOT 4+2=7 i=s true. HOT 4+42=5 is= falss. HOT C(d+2=& AMD
3<=4) is false. NOT (4+2=7V AND <=4 is true.

You ‘must be careful whern an IF...THEH statement is the first
statement in a multirle line statement line. I the lomical
expression is false., thern the wrowmram continues on the next ruumbered
iine. The later statements in the line maw rnsver be executed. For
exame le:

18 IF A=3 THEW 18@: FPRINT"A DOEZS HWOT ECUIAL THREE"M
20 PRINT"THIS IS LINE THENTY"

I+ A does eaual three. then the rrosram will continue at line 166. If
A does not eaual three. thern the progsram will continuse at line 2@, In Q{
either case the second wart of line 18 i= never encountered. '

And riow, Ffor somethins come letelw different. This routine will
move a ball around the screen using the rumber epad. It avoids the
‘snow”’ You set whern usirg FOKEs and wou need only determine i+ an
even or odd rumber was tored (lime 138>, I+ wou e only usins 2. 4,
&, and 8 then wQou can omit line 1328 and OF,

MO“E A BALL

S PRINT"INWeee=r b ERRERRe " ;

16 Os="1EDEBI<EAPREEI NP : E+="IDERBRED)"

16@ GETA$: IFA$=""0ORA$<"1" OF A$>"3" THEM 10@

il1e PRINT"NI ":

12e A=VYALC(A$>

138 IF INTCAAZ0<3AA2 THEN FRIMT MID$E (OF, C3%A-10.2. 305 :GOTO15G
146 PRINT MID$CE$. (A-12.23;

156 PRINT"@":

166 GOTO1@@

e
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ke FEaleh Breszsler

Rkt 20 wesg = S22 PETE besszen their trel: across the
= =)

cortra, Thes nachines contained a =liakhtle altered Microsoft BRSIC.

Lo chaeacter asneractor and who lesale chamoes in the mazse 8. paoe

andd paoe 2 menpord locations. How tﬁe retrofit ROM= are zwesd lakle
o bl o ldd SE= oand &=11 mew FETz will kawe the pew ROM=. The mew ROM=S

balie care of Some serious mistalbes in the old ornes aend are worth

b 14

5

Fravsima,. Howswer . many oF s heess aood peoosrams whickh rzae well on the
ol machines but will pot on the pew. Certainly. amgthins weitten iR
machine lamsuwsse will khaws o e almost cone lete 1y overbau led.
Froarams weitten in straisht BASIC will nesd o chanses exscert for
the reverssal of weeesr andd lower caze. Softwsee that uses POEE

i

statemsnts mae have to be reoized,

The point of this zrticls iz that, z2 much as epossible. softwzere
=Moo ld use onle s=tandzed BRSIC zend awocid referins o memors loczthions
which mae chanoe wuhenewsr the manufacturer likez. The Followins
@xanr lez show bhow 2o czn use BASIC to do zome of the worlk that POREE=
Ao, For thosse of wol Just s=tartina these techrniques should also be of

interest.

FOSITIONIMG A FPOIWT OM THE SCREEH

2B zZpaces ouetr.

The +ollowirs limes oz be uzed 4o pozition 2 point 18 lines dowr zed

Old REOM=: 1688 FOREE 245.5% @ PRIMT @ FOEE 228,18 © FRIMT"#"

FHew FEOM=s: Z16.3 ¢ FRIMT @ FOKE 123,18 @ FRIMT"®"

ey
i
x]
T
|
m
el

1Ty

ERSIC S DIDFE="Clome 025 dowra

166 FRIMNT LEFT#CDD#F,. 18> @ FREIMT TREC1G8: "¢
CHote: Angthins in prarentheses iz ot to be tueed a2z shown. For
exanz e, Chame? mesns hit the HOME kew once, 2

CLEARIMG THE EEYEROARRLD ELUFFER

2= possikle o sst the
o thoze that

Goood proarams mados
dezired result. This mesins =
Feduire onle 2 ane charaoter response showuld ase GET statement=. For

s mme 1e,

S PRIMNT"Do wou want instructicons"
1% IFAF="%" THEH GOILIE 1866 @ IMSTRUCTIONS
18 GETAF: IFAF=""THEHI1S
=28 REM Loma z=et of caloulations

28 FRINT"Another runt

28 GETEF: IFBEF=""THEMHZG

186 IFEF="4%" THEM 28

-

pz

‘e

I this case the comeuter doss a2 1o ==t of caloulations zud then

slis i+ the user warts to do it amain. 1€ the user is imeatient and
2 when the comeuter iz caloulating. the GET statement in

= that character. Thisz means the prozram mas end or

perform some other undesired result. For paive yzers 1t is best to

The FAFEFR == Soammsr 132
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CLEAR +he EEYEOAED BLUFFEFR betore ezach irewt. The prosrsm wol
Tk like +thi=.

=OFPRIMT"Do 9o want dnstructioss"
GETH$: IFAF=""THEM1 &
IFAF="%" THEH GOSUE 16
FEM Loms zet of oz lou
FEM Clezr the bufFor b
FEIMT "Another rum”
GETEf: IFE®=""THEHZ&
IFE$="%"THEHZG

o
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=t cEEse W may ussed

Moy For line 28 in the 1

1

01ld ROM=: 28 FPOKESZS. @
Hew ROM=: FOFELISES.Q
ERZIC Dol FORI=1TO2:GETARF HEXT
STOF EEY DISAEBLE

Aazim.,. = maive user oz Find s number of wags to destrog o

pcErams.  Thew mag. throush o fo Fzoalt of their oums seresz the

and bresl: the erosran. Hot rowims that 2 =imels COMHT will aet them
rial

baclk: where thesa were. thew oftern wall awaag. In most educatic
Aemornstration erograms malkiing the STOF kew inoperative malkes
zerse. Unfor-turate g, there iz no sthandard BASIC wag to oo
must therefore wuze two difFferent POKE locaticons or malie our

will resed onle one statement o dizable the =tor kheo.

O1cd ROM=: FPOR 25 0 FEM di=zahlez Stoee
b f

FEM Erakles Shom

Hew ROM=z: POEE14d44.48 @ REM Dizsab les Sthom
FOREE144.42 © REM Enakbles Shoe

SMART :

On the old ROM=s FEEKirs at BASIC results in 2 walus of G
BASIC was protected. Mith the mew ROMz 2 PEEECSOEEZ) will re
Len Lindsag first cublicized this techrnique in the Julw 12373
Microcomeutinmza and we zre indebted o kim Ffor the ideza. For

comee lete sxe lansation sed other ssame les see that zeeticle.

Hotice in the zkbowve exame le +hat the FOKE locations kbetwesr o ld

@] rew difFFer ba tozrd the waluaes For disabkle and enakle
HdiFfferent in each casze. Therefore 2o a short eroczram lilke the
fo 1 lowims wi 1l worl For both =ets of ROM=.

| FT=FEEK(SEEEEY © FL=SIF-FT#333 : FOKE PL.FPEEKCFLI+3

Simce FT CFPET toees? will be 8 o the old ROM=. PL will ke 52

ez BOF= PT will ke 1 znd FL will ke 144, Me POEE into thes

locations whatewer was thers, PEEE CPL2. plus 2. To enakle +

=ime 19 POEE ;L, FEEECFLy—2., Cauyutiorn must be used here =ince
statements can obwiowuslg khams e the FET.

Th= FRFEFR ==} S
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SCREEH MEMORY

The =oreer memors locstions Ffor the o ld zend mewn BFOMz zere the same.
= = = the bFome position. o Z2FET For the

bl onEs run Feom 32
lowesr riabt hend corner. This mesns that ecosrams theat FEEE or FOEE
ke menory should be OF on both PETs. The aduantaze of using these
FOEE=s iz that thes zre Faster than the eauiuvalent FRIMNT =tatemsnts.

The Followims erosramn will priot 2 s=coresn bordse on both machines.

i
N

.
st

FOEE I.16

FoR I = A TO ZEIFES ZTEF 46
FOEE I.182 FOREE I+32%. 142

HE=T
FOR I
FOEE
T

LTI I e A | S O O (% I
(YRR B B I B A B B

"
-t

UFFER~LOMER CHZE

There iz one difference betwesy the old znd new EOM= that can
calze ok lems and canmnot be be leed. Whes the CEM ensineers chansed
the BASIC ROM=. thew also chamsed the character senerator ROM. This
chir iz the orne in the £z right haod cornsr of the main PO o losic
bvmzeed. Itz omerastion was sisnificantle chanaed in the new FET
vErsions. The tabkle e low shows the charses that were made.

FOKE S99Es. 4 : 0l ROM Hew  FOM

=120 unshiilfFthed et CaEs lowsr case

shiftad Hezerbh i os sr-arhilcs

J1]
11}

w=140 unshifted LIRS SEE lower case

LIEE CSSe

Iy
(]

zhifted lowsr cas

Az wow oo see when ¥=14 the ueeer and lowesr cases of the FET zres
reverzed, Mhat iz evern worze the ASCII codes for letters aee also
mzdified, Im thiz mode on the old ROM=., ASCII &5 4o 28 represents the
e case @ lehsbet. It the new BOMz thezs rumbers correskeond to the
lower case @ behaket ) The conc lusion iz that prowsrams that MUST hawe
ewtersive lomer case will look $umes on the ceposite FPET.

There are other dseful POEEZ znd techoiowsss that misht ke

(]
il

discussesd in 2 F£ollow e zerticle. et us lrnow what o prefer to =

bhat lkind of informaticon do ooy nesd 7
F lorkerke=a Fai lur-ae=

. Usine unioue disk IDs with the Commodore 2848 Dual Drive iz a =ood
;dea for mamd reasons. In some cases. uzine uniaue IDs i= more than
Just useful. Hhen using two disks in the dual drive eproblems mas ocour
if both IDs e the zame. IFf the IDs are the zame then onle one Elock
Auval labi lite Mar is written and data mas be lost. In fact. both disks
L] end ur with the zame name and the zame number of blocks free. H
disk with only 109 blocks used could show onle 288 or =o free. The
solution to this eroblem mas be usiny the YALIDATE command. Fetter
wet, use uniaue D=,

U}

e

Th= FAFEFR == Suamm=r 1 332G
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Troubkb le—shoaootirm=: 9couuar- FET
by Douzn Haluza

What do wou do when wou turn on gsouwr PET and its dead b lanl: screen
Just stares back at vou? There are some basic troub leshootins
techniaues wou carn use before wou have to return it for service. if
it’s not =till urnder waantee.

Naturallg wou shouldn’t start disging into sour PET before wgou’ve
read this article at least orce. zunid are sure that wou understand the
procedure. If gou’ve rever fixed anwthing kbefore. or if wou’'re not
mechanically inclined wou shouldn t stzue-t practicing on an F#3200
comeuter. Let somecrne else with exrperience do it., or return it to
wour dealer.

First be sure that it's eluggsed into a workiny outlet and has a
asoocd fuse. You can skir this ster if wou czen heasr the hiskh eitched
“whine’ the wvideo monitor sives cff, or if w9ou carn see the reddish
o low from the CRT tuke throush the back of the monitor housins.

Turn the PET off and thern auiclkly back onm. If€ the monitor is
workina gou should see a randon eattern on the soresen. I€ gou don’
check the video connector after ceening the FET. it =z the one with 2
rairs of twisted wires comminy ot of it. It must make sood contact.
I1¥ this doesrn“t worl give we. The problem is erobakle in the monitor.
and there asuv-e alwavws dangerous hizh woltazes pressnt there.

Une luse the FPET before oreninz the case. FRemowe four screws from
under- the “1lir” of the FET {(ncte: the newest FET = with molded casss
only have twc screws svid a suerport stand in the front of the lower
halt of the case). CAREFLULLY 1lift the white wpart of the case ue (it’'=s
hinged in the res). Watch for short wires., especialla the casstte
cord on older 8K machirnez. Eemcwe conmectorsz if mecessary notins how
to reconnect them later. Take the suppcrt ztand from the left half of
the lower case and rlace it in orne of the sorew holes. This will hold
the case owenrn much like the hood on & foreisn caee.

I+ the CRT was on. but the FET =till didn't resrond. then checlk
that all the IC “chirs” mounted in sockets zve securels in elace. Tae
each one firmlu. but don’t breal: the PC board. Make sure ooy set all
22 in front, and the sewen in bacl drew FPETs only hawe mnine. located
in the rear?. Also check that 211 four connectors are on secure 14,
Check the rower suerlu conmector on old FET s for burns. especialls
if wor PET “carshes” wher wou Jzr it. It = the connector with two
krown, two red. snd & kblack wire coming out of it——mores on this
later.

Close the lid. clus it in arnd try azzain. Your PET is eprobablw
cured. I+ not try asain carefulls rocking sach chir in its zoclket.
Don’t truy to li$t it out because vou’ 11 probab iy bkend the rins.
Remember wou ' re only traing to insure that thew're making aood
contact with the socket.

As a las=t rescrt wou czun tre swaeeing the scoratch epad RAM = with
the hish RAM “s. If thew're bad the PET worn’'t come uw. Use the
procedure descrikbed later in this article. but remember this iz =2

long shot: the eroklem is ewrobabkle in the ROM s,
I¥ the rower sueplw connector was burned it must be cleasned or

reelaced. To clean it remowve the conmector noting which waz it was
on. Mow remcwe the =mall metal contact inzide the burned section of
the connector by pullins on that wire while pressiny the =Zmall
locking tak in bacl: with 2 screwdriver. Atter itz out, olesen the

contact surface with fine emora parer and bend it out 2 little =0 it
makes firmer contact. then put it back in the connector. Cleser the

lower half¥ of the cormector be lishtly scraeing ezch pin. FEemowe all
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£ilinas o prrevent shorts and liaskhtly “tin’ each ein with zolder if
wou can. How put the tor half of the corrector on baclkwards. This wae
it’ 11 malkke contact with the other =zide of the wins which zhould =till

- ke wsood.
I¥ the wroblem persists lift the main logic board using the
rrocedure descrikbed later. Checl: the =solder Jiocints for the wower
sure Iy connector on the bottom of the PC bozd. The heat from the

connector maw have me lted the =older and caused 2 kbad connection.
Resolder it if necessard.

If gou were experimernting with the user eort and zve now khaeeins
troubk le with the casette decks. the uzer wort. charmsing character
sets, andlor the JEEE port. 9ou mas have b lown the €522 VIA chir. IF
wou know how to remove znd insert IC s trg switching it with a2 €322
from a workins PET. Be careful to leee the chir awza from static
electricity souwrces like sturofoam. If this was the proklem sese 20ur
dealer zsbout getting o new 8522 chik. It shouldn’t cost more than
#15.

I1¥ =ome of the characters om the screern flash or do other =trarnse
thinags the wroklem iz erobakle in the scresen RAM. Hew FETs hawe them
sa ldered in wlace:. so @ou’ 11 hawe to return the boseed. On old PET =
triele checlk the two IC = at boze-d locaticons C2 and C4. Look down the
edase of the FC board to find the letterszs armd numbers Just like 2ou
wold on a mae., If gou’re sure thew're maliing socd contact then
switch them one at = time with the tor set of eprozram EAM =, LUse the
rrocedure be low. !

I¥ 9our old PET shows less thar Fl1E7 bates free. wou probkak e beoos
a bad RAM chir. Look wur znd triele checl: the two susepect EAM = in the
tab le below for acod contact. Turn it on aszain, and if it =till ocut
swar them with the wuewer FEAM s,

FREE MEMORY 2114 &8558

F167 to 144 JI-1 JI-8
6143 to S120 JI1-2 JI-7
5119 to 489 JI-Z JI-8&
4695 to 23672 JI-4 JI-S
3871 +to 2848 JI-5 JI-4
2047 to 1624 JI-& JI-2
18623 to @ JI-7 JI-2
Scratch Pad JI-& JI-V
(Screen RAM)> C-34 C-34

This table shows the locaticrms of the rair of suswect RAM " =. Check
the markinss to see i+ thew're twurxe 65560 (24 pins) or 2114 (12 rpins).
RAM = marked TMS-4645 are the same as 21147=s. Swar the susrkect RAM =
one at a time with the urcer RAM s (F167 to &€144), Carefullw lift the
chir out of its socket b =lowly eraing it ue on both sides. FBe very
careful rnot to bkend the wins. Mhen inserting the chirs back in the
sockets malke sure the =mall kew or dot faces the same way as the
others for kroker orientation. After Qou've swaered ohne. close the
PET and turn it on. I+ the rumker of free bwtes i= largser. but not
167, then that FEAM i= kbad: mar-k i+t with red nail wolish so 9ou can
reclace it later. If the numbker i=s smaller. checlk the chiks for
rrocer alisrment. If the rumbker is the same. thern swar the other ore.
I+ wou were swareing the screern RAM the slitches will disarmrez and
free memorw will come down whett gou ' we found the kbad one.

This wrocedure will =aive wou the maccimum amount of memors until
wou can repe lace the deffective RAM. I+ wou set different numbers of

{1
5l
b

Th= FAFEFR = Soammeesr- 1 32=



free butes wher wou turn on the machine. remowe the kad RAM
altogether: the intermitternt chirp may csuse prodran ereors.

You should be akle to obtain either twepe of RAM chier from oo
cdealer for unrder $15. The 2114 RAM=. however. e aorzd labkle from
Radio Shack for #11. Ask for catalog no. 2ZVE-25E4.

I+ wour kroblem wasn’t menticorned. o =till i=n't cured Qou mag
only have to returt the main lowic board for serw . I¥ the monitor
works alrisht. the cassette deck iz 0OK. and the ol m luminum heat
sinks get warm after the FPET has been on For a2 whils. then the

raoblem is orm the main logic bose-d. Youw caen remowe it to return it to

wour dealer for reeair or reelacement by remowvina the 2 zcrews that
hold it dowrn avid carefully lifting it off the 3 klastic lockinas tabs

after remcving all four convnectors on the bozed zlonz with aenw
external connectors wou may hawve added. Maturally wou should checl:
with wour dealer kbefore removins the hozed.

T aAdm=s Fas=so= _CCaiclks 1w
b2 Raleh EBressler

There are many rezsons why 9oy misht want to measure time while
W=inmg wour PET. Sometimes wouy wart to wait some time kbetweer two
=uents such a= the end of the instruction for a erogr-am and the
behgirning of its execution.In some erosrams wou might want to know
hiow lons the user tocolk: to do something or limit the time for a
certain erobklem. At times it is imeortavit to time the executior of
statements in & proosram. Other stewrs in 2 erogram must be de laved to
21 low for- humae recosnition and rerwsonse times.

The &522 FIA dewice has sewveral differrnet clocks. some of which
e assigsned to reserved wariab lezs arnd others which maw be accessed
ba using FEEE. Perhavs the easiest wags to create a delaw in awrosram
is toc use a =imele time wastinan FOR...MEXT loow. Thi=s is not exact
and carmmot be used to time everts. AR exane le:

166 FREIMT"READ THIS QUICKLY SIMCE IT WILL DISAFPFEAR!"
206 FOR ¥X = 1 TO 2466 @ HEXT
200 FEIMT"Cc1r>I TIOLD Y0 TO READ FRAST!"

Thiz wrosrzm will erint the first line. wait akbout 2 seconds., clear
the scoreen and erint the second lime. B chansing the ueker limit of
the look Qo can control the delaw. Each 48@ iterations of the loor
socount Ffor sbout .5 zZeconds.

Or the FET the warizble TI§F is resrved to measure time in hours.
mirmates and ssconds. This walus is stored a5 2 striny and rewresents
time it the 294 howr =aw=tem. The form is HHMMIS aund to se=t the clock
Ffor 226 AM 2o miskt s tore the following directly orn Qour screen.

TI$="@a2508"

I¥ wou set the clock whern wou turn the FET on. thern 9oy will ke akle
to find the correct times ba towing ?TI$ at anw time. If wou don't set
the time then the striny returned will represent the time since the

FET has bkeen turned on. To time the executiorn of a program gou could:

80 ET$=TI$: PRIMT ET#

Thi= FRFEFR == Sgmmeer- 1S3
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This would wiuve the elarmsed time ketween statements 16 and 300 in the
form shouve. FRememker that this strinmg maw handled as any other. For
exanele: LEFTHFCTI®. 22 would return the numker of hours between
statemerts or =zince the PET has keen turned on.

To time shorter interwals the variakle Tl may be used. This clock
messures time in “Jiffies’ which zve 1768 th of a second. Tl cannot
ke zet direuvctly but iz affected by settine TI$. To time the above
prcgram i diffFies wou miskt do the followins:

16 TI#="0EE000"

388 ET=TI: PRINT ET

I+ FPET prinmts 200 it means 308 Jjiffies or S seconds have e larpsed
betuwsern =tatements 18 zund 3640.

Eoth of these crosrams reset TI$f to zero and so interfere with the
use of TIF for keerima the time of daw. To avoid doing this vou can:

16 BT=TI

286 ET=TI-ET: FRINT ET

Eu doing this we record the time kefore and the time after the
statements and subtract to set the e lawrsed time. This is a most
commor; awre lication of timing short time intervals. This method has a
cdi-zwkack related to the fact that if midhnight strilkes before the
timing is dore Tl becomes @ and the ET will be nesative. To avoid
this. add the followirng statement to wour rerosram:

31@ IF ET<6& THEH ET=ET+2Z4¥5@%3

This zdds 24 hours worth of Jiffies to the neaative number to aset the
true elawesed time in Jiffies. .

In commorn usease these are the only c locks needed. You misht want
+o be zware that other clocks are aval lak le.

FEEE CS24€%5)> counts in units of 256 microseconds
FEEK ©S=24&4)> counts in units of 1 microsecond
FEEE. 512> 01ld ROM  counts in units of 18 minutes.

FEEK ©141>: Mew ROM counts @ to 869 in 24 hrs.

FEEEK ©S13>: 0ld ROM counts in units of 4 secs. counts
FEEE <14Z2>: Hew FOM @& +o 255 in 18 minutes. increments

every 258 Jiffies
FEEK ©S14>2: 0ld ROM irncrements ewvera Jiffg. counts 1
FEEE ¢143>: Mew ROM +to 255 irn 4 seconds

Orne interesting awe lication is to use the WAIT command. For exame le
for the Old PETs: WAIT S12.2 will wait & whi le and exrerimenting with
the last rumber will increzse or decrease the wait time. This command
can be used with ange of the locations akowve.
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Hh=at HMal-ae=s = Eoodd
Edoug—m=ticornmn=s1l Commrecgater Frooosoir-=um

b= JoAnn Comito

There zre threes lkeg words in the title of thizs article:
deycational, comeuter. and wrosram. In order to answer the auestion
xozed in the title. the word “=sood” must be associa
the three keg words. In other words., a2 piece of software 1=
educational comeuter erostam 1iF 1214 iz Toood” educ
iz “good” to present the lesszon on the computer.
O A .

The leszon eresented must be pedazoxically sound. As educators aou
hiawe been maliing thiz tawe of ewaluation rereatedla: when lockine at
text books., Filmstries. wreparing gous omn lessons. etoc. A lesson
presented on a comeuter should meet the same standards as 2 lezson
prezsented wia ang other medium. The facts eresented must be accurate.
The conceepts dewve lokwed andAdor reinforced must be clear znd correct.
Correct ztudent responsezs should be rewarded with more seectacular
results than wrons answers., To many erostans use the reverse
princie le which actually sncourases students to reseond with
ihcortrect answers. You are in the bkest pozition to evaluate the
soundness of a les=on in Qour subdect sres aoccordins o our
sducational whi losorha., I+ the comeuter prostam does ot meet gour
s=tarndards., +then it iz not 2 good educational comeuter erosr-am.

The second keg word in the auestion is= “comeuter. A comeuter is
ot 2 texthool: nor iz it 2 Filmstrie eprodector or a tare recorder.
It should not be used to imitate ane of these items. It iz a2 waste of
time and effort to tale a2 wood lesson from a texthool and transform
itz o that the words aepezr on a TY screen instead of cacer. The
compidter should be used to present lessons in wags that thew cannot
e presented in a2 texthook, The wrosram sould tale full aduvantase of
the computer 'z carabi lities: text and wrachics diselass. animation.
sound, fast comeputation. and storaze of larse amounts of data, I+ an
otherwize imkortant concert iz glossed over because the computations
inves lued zre oo come lex and numerous. then use the comeuter. IF it
iz imeractical to set hands—-on experience. sa9 running a nuc lear
reactor . uze a comeuter simulation. I€ drill and eractice lessons are
borims o students. use the computer = ararchics. sound and samins
caakl lities to malke these recessarg drills more azpeealing. I¥ the
ezt wae to prezsent a toric is by e lasborats animation. eerhars under
student control. combined with immediate fecdback is more
approeriate. then use a comeuter. I$ the comeuter can enhanoce a
lez=zon thern use it. IF gou onle wusze it to imitate other media alreads
at gour dizwoszal., then gou’re wastins gour time and erobak 19 moned.

The lazst of the leg wors iz “prosgcamn”. In some wags sood
prodrtamininsg can be the most imeortant of the thres criterizae on the
other hand it can be the easiest to correct i+ it iz lackiny. Once =2
zon has beern deve lorwed that will be presented on the comeuter. the
auations worked out, the seauence of imazes determined. the tuore of
riimation decided ueon. etoc. 9t must ke turned into 2 worlkins

moatam. Without thiz ster there will be nothing for the student to
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zee after turning on the comewher, O0F course. the lesson
zpecifications can be turned ouver to 2 programmer for codins. Stills
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ot emoush o have 2 worling erooran. A potentialle excellent
ces, These prodsrammlns
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witfalls are in four arezs: presentaticon of materials on the screen.
prooessing student reskponzes. inefficient erosramming ancod erosram
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mairtepance. The first three problem areaz are aeearent when the
rodran 1= running. the last when an attemet iz made to modifs the
prosram. Aaain I would like o stress that while poor proar-amming can
zeem to ruln a sood lesszon. the prosranmins can be corrected by
ahother proarammer 1€ nesed ke, but fo amount of proscamming can
zalvaze a leszon that doez not meset the first two criteria.

zome of the problems in the wrezentation of materials. or screen
manzsement are: not clearing the screen st the keasinninze of the
Eroaramn. allowing material to =craoll aoff the tor screen. forgettins
to zwitch from lowsr case to sraehics oF wice versae o forgsetting to
turt off the rewverse field mode. Hhile these prokblems are easa to
correct, uncortrected they malke a messg eresentation.

Arcther prosramming eroblem concerns the was in which student
reskponses are handled. The erosrammer must anticieate the tores of
zn=wers the student will provide, The eroaram nust be able to hadle
all thesze pozsible reseonszes. Once trams have been set ue for
anticirated replies. another trze must be deuvized to handle the
nexpected responses. I+ the prosram iz expecting an intearal ineut.
ae zure o checlk that the ineut iz an inteser. I wou use the ineut
2z a2 divisor,  be sure that it i= fot zero. Use an ineut routine that
will ot 2llow the student to $al1l out of the erosram if RETURN i=
prezsed with no other ineut. After determininy the tore of
irnaeeroprlate response the student has used. print a messaze
cxp laining the responsze needed. don’t leawve the student suessing.

Inefficient prosramming mags oF mad not be a problem. depending on
biow inefficient it i=. There are two wags it can be inefficient:
intermzs of skeed of executicorn: or interms of memord used. If the
progran 1z short o besin with., then it does not matter i+ it wastes
memord. On the other hand if the erosram threatens to exceed 7K, wavs
mdst ke found to cut ang waste of memord. Froblems cohcerning
execytion seweed are relativels rare. but if the progsramming is so
inefficient that the =tudent must wait for reseonses from the
comeudter, then the inefficiencies must be removed. If there are so
mard caloulations that lons reseponse times are unavoidable. then a
meszsaze should ke printed on the screen to that effect. It iz much
motre comforting for the student to lknow that the comeuter is working
A Eill ~eturn wmith a reseponse. than to wonder i the sustem has
crashed.

Fraoklems of erosram maintensnce will not be amparent to wour
student=s, but will ke to wou if w@ou tre to revise Your eprograms.

e problems deal with the structure of the erogram. use of REM
ztatements., efficient use of subroutines. etc. ,

Good prosramming techniques can be learned. Deve loement of 200d
educational software derends upon Qour imasination and creativity,
The microcomeuter can be 2 verw walusbhle classroom aszet. use it to
itz full potentizal.

Mr-itirm= Th=at Good
Educaticorn=1 Fr-ossr-=un
ko JoAnn Comito

terrific ides for an educational erosram.

S0 ogouTue come we with 2
it iz zound pedazosicalle and it will make good use of the comeuter’s
special powers., You also have an alsorithm that will set the
computer to cared out wour idea.  How oo wou turn Qour idea and
alaorithm into 2 good prosram 7 There are several factors that will

=
1L
—

.{; a run of the mill proseam into 2 sood erosram.  The first factor
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I will discuss iz program orasanization.

Mzevz besinninsg programmers are overwhe lmed. or even frishtened by
the thousht of hawving to write 2 whole prosram.  There e PEEKs and
FOEE=. all kinds of varizakles. rnested loows., cursor controls. and
mans other details to worrs sbout. Once the erosram is written there
mas ke problems debusgaing it or trgins o modife it. There may be
rumerous GOTO statements transfering control to different earts of
the prosram =o 9oy can ho lonser follow its logic,  IF 9ou haven 't
worled on the wrogsram recentle, oy mas find it very hard to remember
what 9ou did and whe,  The =olution to these eproblems can be found in
“structured programmins” and Ctoe-downn deszianT.

Whern usina the “top-—down” aeeroach to prosramnming. the large
igmker of details that zeem overwhs Imina are isnored until the wverw
erd, An esxanme le would ke relocating from sour eresent wlace of
residence. You wouldnt worry sbout the color of the switchelates in
the bedroom first.,  You would make the much broader. fundamental
decizions first. You might decide on the countra. the assuming wou
choze the USA. qou would next select the state., an area and rerhacs a
zeeciftic school district.,  These first, tor lewvel decizions are
relatively =imele to male and mane of them maz be decided ke external
circumstances —— Job location. for instance. The next lewvel of
decizions might inuvolue choosing a erice ranse for the house: a
bul ldins and the number of rooms. It is not until after the simele.
broad decizions have been made that 2oy start worrgins about
decorating individual rooms.  Ewven when wou reach this “room lewvel”
of decizion malsing, 9o would not start with the color of the
switchelates., You would start with 2 more bazic decision. such as
deciding betwsen ez 19 american and french erovincial. Desizn wour
proaram from the toe down, Decide on the a mador sections of the
proram. but don t worry about the detalls until later.

How do w@ou decide what secticons zre needed 7 Think of the erogram
2z a series of tasks that the comeuter must eerform.  Some of these
taslks might include rositioning the cursor: setting student ineut:
printing corrective messases: diselazins the sameboard: etc.  How
should these various sections be arranzed 7 Structured prosramming
provides the answer here. The idea behind structured prosramming is
to hawe a relativels short main erosram followed be a series of
subroutines. Each subroutine eerforms one seecific task.,  The main
proaram acts as the conductor of a sgnehons orchestras as a traffic
controller: a gseneral directing an invasion. UOnce the erogram has
been orchestrated. the main progsram simele calls the subroutines as
they are needed. The main erosram will look like an ordered list of
tazks to be performed. There are not a lot of GOTO statements sendin
control all over the wlace. Control iz switched to the subroutine.
but 2= scon as the task is performed. control returns to the next
ztatement in the main erosram.

Sirnce each subrodtine eperforms onld ore task. the subroutines are
relativels inderendent of each other. Hot all the rouithnes haee to
ke deve loped for the eprosram to besin runnins. At 2 very early staze
deve lopnent the prosram misht look like this:
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8 GOSUE Zeod
8 GOSUE 1868
=8 GOSUE Z80a
28 GOSUE 1680
48 0OH H GOSUE

FEIMT DIRECTIOMNE

FOSITION CURSOR

GET IMPUT

FOSITION CURSOR

B60, 5860 @ PEINT X/0 IM BOX
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GOZUE 60888 @ CHECK FOR WIM
IF M=1 THEH M=2: GOTO 116
M=1:G0T011@

EMD

ol O O e

- = . 1

Doy S MY s | I;T_| |;£|
" "

Doy oy o R U R R

DoV IO IO R AR A

FEM CURSOR POSITIOMIHG
FEINT"CURSOR POSITION®
FETUREH

FEM DIRECTICONS

FREINT "HOW TO FLAY."
FETUREN

FEM INFUT ROUTINE
PRIMT "GET INPUT"
FETLUEM

FEM FRINT X IN BOX
FRINT "x"

RETURH

FEM PRINT O IM BOX
PEINT "O"

RETURN

FEM CHECK FOR WIN
FREINMT "CHECK FOR WIM."
IF WIN=1 THEN GOSUER7@@@ & FIREMORKS .
FRETLEHM '
FEM FRINT FIREWORKS
FEINT "FIREWORKS"

END
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Even thouskh none of the subroutines hawe been deve lored. the erosram
a3 be run. You can checlk the flow of the eprosram. You can make
zure that the erosram actually sets to all of the subroutines at the
risht time. How wou can start workins onh sach individual subroutine.
Az each subroutine iz dewvelored it will rerlace the PFEINT statement
that merely tells =9ou that 9oy reached the subroutine. You can write
and debus each subroutine individually and elace it into the
structure of the prosram.  Dewvelorins gour erogram in this mannher has
several advantazes.,  The details ave left for the end and having each
task of the wrosram in a2 sekarats. labe led section simelifies
debusxing and inderendent subroutines ca

prodrams. There are seue

to main prosrams. The easiest method iz using the Basic Prosrammer s
Tool Eit,  IF wou lack the Tool Eit see the article in this issue
shout mersing proseamns.

Arcther ineortant ster in prosram deve loement is the use of REM or
remals statements to document Qour erosram within the erosram itse 1f.
These EEMz azre crutizal if @ouw do not intend to dewelor the erosram in
e =ittins, Hithout them 9ou mas not be able to tell what vou were
dolns last time. Since these statements tale wue memordg oy may have
to remove them as the progsram sets bigser. 5Still it iz better to
inzlude them in the kbegsinning.

Uzire the sumsestions aiven here will make the dewe loement of
thosze sood educational prosrams much 2asier. The easier it is to
prosram the more proscams 9ou can weite,

= can ke used in different
ral different methods of adding subroutines

1
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R CREREATIVE USsE FOR COMFRFOTER PMODEL =

For the last vear I have used mw9 FET to do basic research in
deve loemental kioloaw. Models of bilogsical swstems have been run oh
comeuters for many dYear-s. The usual pureose has been to test the
effect of wvarious assumretions and to set results to be comeseed with
reality. Ancther and a rather difficult auxerocach is to use comeuter
made ls as a wournsster uses some togs — to shavreen skills zend to gain
an insight into relationshicrs embodied in the togsmodel. For
examele, a tagw crarne will tip ocwver i+ the boom is down and the load
is heavy. Plaving with = tow crarne will sive a “fesl" for the
relationshir: the more wvertical the boom. the kheawvier the load can be
without ticring over the crarme. The mathematical arnalwsis of this
relationshir is not difficult but the child reed lnow nothing about
it <rnor., for that matter. need =z crame orerator kkhow ang trisonometrg
to orerate his machine safelw). Humavis krhnow a lot zbout natures.

Only later does the theoretical analwsisz  catch ue o supeort this
khowiedse with theorw. Mot all krowledse comes thiz wag, but it i=s a
“ratural’ waw - a mode of irnvestisation that is comfortaskls for our
sewecies and one that has been kprettuw successful.

One prokblem I word: with is the relationzshir betweer cslls of an
orgsanism which result in the dewe lopment of epatterns. MHe kRow cells
have identical senetic eprosrams suiding their bekhzwior ke directins
their interactions with their ervirorment Cwhich, of course., consists
mostly of other cells). But in skite of their identical instructicons.
thew behave as if each cell had uniaue epersonal instructions like
plavers in & marching band — the outcome is a eredictskls pattern of
hish eprecision that swrezrsz in seite of perturbations from out=side t
the organism. This i=s imeossikle to exelzin in light of pres
lkriow ledge euven thoush we do lknow at least =zome of the processe
o inside cells.

The model for this situation is a “cellular zwtomaton’. This is an
arrag (I stick to two—dimensioral sheets) of indiwvidual “‘machines.
each controlled by soms sort of programmed interaction with ths
ervirorment <which consizts par-tla o entirely of other such
machines?. So far the rezults hawve beern encouraxinzg. The main
difficulty is mreserntins the user with imeortant information in such
& way that cone can dewve lor the rules resulting in eredictable
catterns. The rules are embodied in a “trar=iticorn matrix" dreallw
Just a fancy takle) common to 211 cells. The matrix allows the cells
to find cut what to do rext under z2ll sets of possikle ervironmerntal
rarameters auid all rossible internal states. O prosraon dise la

ba James HA. Fowler ‘

et

Hoir

pe e

tes = SE
the “state” of each cell as an inteser (8-90 on the screern. We can
transform integsers to sumbols weon command so that the ess can easi -
see ratterns develor. A second dizklaw shows the s=tate of = "o lock”
within each cell - kbicolovical rhgthms e erobab 1o 2uers imecrtant

e lement in the devlormertal sequence of arnimals zend wlamts. The
transition matrix is also diselazed on command Cat lsast one paae 2t
a time. because the whole matri:x has too many e lements to Fit on the
screen comfor-taklud. AR of thesze diskelags caen be modified b the
users as easile as vou can modife text on the FET =2 scresen. The
modifications then become part of the modsel From that moment on. The
sgoal of the wuser is=  to malke = tramsition matri=x that meets certain
reduirements of rpattern. =tabilitw. and reszwonse o operative
irnterfererce. In other words. the model mimics naturs.

Ll g
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The work is still irn an ezr 19 whase. Several underaraduates at
=

[11]

-
Stong PBrook hawe done independsnt worl: on ane o more of these
erograms and have dewvs lored tramsition matrices for a2 mumber of
interesting and sisnificarnt patterrns. Interestinale encush. aracduate
students have rot shown as much flexiki lite and interest in this worl:
- and, of course. facultw zve ewvern more mustified ba the whole idea.
We started with =severzsl prosmrams in FORTEAM and used 2 larae
minicomeoeuter CMODCOMP IYW) +o run them.

Our real erosress kbesar wher we transferred the worl: to 2 PET
2081-8. The rich srawehic recetoire zid screen addressakle feature
made the FET the kest personzal computer for the dobk. WNe haoe agone
through mang wersions of the orizinal prosrams. More and more of the
routines e writter in assemb 1w lanouazns. Our latest version is
entirely in assemblw. It is & Jow +to run Cexcert for a bhit of
tiuisance in the FILE. LOAD. SAYE routines which Commodore newver mesert
for us to mess with)., The sreed of the routires iz so sreat that we
have had to rwut in HAIT seausnces to slow thinzs down. He e aoins
to rlay vournd a bit with sceed wverus user resrconses this comins
wear. There is probkabls an cetimum ranose. AfFter 211 the kid e lagins
with the tow crane wouldn’t lezen very much if the crane either
exr loded or the load flew to the tor of the kboom at the instaet the
lkid touched the controls |

I have lezured marng thinss from witinmg these programs: For
examele, it is worth srending = lot of enerag avid ingenuits on wasgs
the user car erase something Just aiven to the erogrzon. You must be
akxle to “back ue’ so to srealkk evern thoush it iz raz-ely needed.
Remember how wou felt whern wou took the wrony turn off the paelwaza 7
You could rot kack ue and corect wour error. You were rpenalized by
the swstem ! wou had to continue down the wrong road until wou could
° figure out some waw to wet baclk on the tracl:. Hothims can turn off

. /.

the enthusiastic user faster tharm not being able to escare from some
run that has okwiocusly sone wrorns. WNhen vou write assemk ly routines
wou have to rerovide all the rolite rescorses the FET madies wher wowy
are working in BASIC such as allowiny vou to delete o chanoe the
response to an INPUT. Me have also found that a erogram to be used
repeatedly carn (and should?) hawe fewer zvid shorter erometsz - but thew
should be consistent in reauiring the same lkind of reswonse it each
case. If wou call for a rumker in one case and a letter in another.
malkke the eromets very different in awepesd-ance by making one in
capitals auid the other in #? or =zomething like that. User=s lezen to
work very fast but madie mistalkes if their responses avre not prorcer 1w
cued.

I¥ vou are interested in more detalils of this worlk. with reference
to bioclogical works. there is a summars in the FPERSOMAL COMFUTIMNG
FROCEEDINGS of the AFIFS WATIOHAL COMFUTER COMFEREHWHCE. 13782, rpagses
187-121. I would be harmey to talk to anvone interested in troeins out
comeuter—run models in this mode.

Frr==ttag Frrimter Li=+timn==

To list a2 prosram to 2 erinter connected to the FET = IEEE port
T

OPEM4, 4 :CHD4, "Tit1e" :LIST

Thiz will provide a title +or 9our listinzs., On the PETACEM erinter wou
can enhance the title ba usins:

’ OFEH4 . 4 :CHD4, CHE$C1», "Tit 1" LIST

Th= FAFEFR == =uammer- 1 220



FET File=
b Raleh EBressler

After using the FET for a while gou bewin to realize that to
exploit its f#ull rotential wou rneed more tham the =tandse-d BARSIC
commatids. PEEKs and FPOKEs become second nature aid evern a few short
maczhine larguase routines maw creer into gour programs. The PET file
commanids se-e indesrernsible whern using almost anw of the aval lable
perirheral devices. These commauids are hnecessard for listing prisrams
arn the erinter. The FET krinters also malkie extensiuve use of these
commatids Fore formatting data sent to them. File commands must be used
wher eme lowing the cassette taeme decl: for data storazse and the disi:
drive for wrogsram recording or data storase.

This article assumss that not everworne has $F1235 for a disk but
max want to s=tore data on tawe. 1. therefore. have concentrated on
the use of the +ile commaecds with the tzee deck. Since erinters and
disks e beginnins to find their way into the hanids of more ceor le
2 article dealing with these dewvices ard their file commands would
bz zeepreciated by mans users.,

The FET BRSIC file commands see listed kelow. In these commands LF
stapids Forr logical i le numker . IY means device number, 10 is the
irmut or owtrut orticrn. FN is the file name. znd VL is the variable
li=st.

OFEHN Initialize=s & file +or use ba the FET
CLOSE Tells FET to remcwse a +ile from use
FRIMT# Writes data to a2 File

INFUT# Rezads data from a file

GET# Gets ome character at a time from a +ile
CMI Sends BASIC s outreut to a file
ST Fecords the status of I-0 orerations

OPEM LF. D%, I0. FH

This commaeid tells the FET to send information to a earticular
device or retrieve it from that device. Only the LF must ke given but
it is kest +to srecity all the rarameters. LF cann be ketween 1 and 255
byt only 168 files caun ke ocven at ornce. This is mauiw more than gou
will ever rneed to ocetn at cne time. IV tells the PET which device to
adddress as follows:

FET lkegboszed

first casszette drive
second cassette drive
FET screen

FET krinter

FET disk.

LI T Y T

DA D= Q

Actuzalle 4 to 15 address the IEEE cort

I¥ not seecified IV defaults to 1. or the first taxe unit. For the
I/0 cetion IO mag have the following values:

= read file onlw.
= write File only.
= wr-ite file with an End OF Tawe marker.
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The FN is used to name data files when thew are recorded on tare. It
is not necessary to use a file name but it heles rrevent reading the
wrong data file. I¥ FN is srecified as “Class Data” the PET will
search a take until it finds the file bw that name. The LF. IV, 10
carn ke comeuted exepressions and FHN can be a string variable. OPEN
“¥Y., 1. A%, WE# i=s lesal. some commorn exame les follow:

OFENH 1.1.1 OPEH= file #1 to write +o tare deck #1
OFEH 1.1.8 (OPEHs file #1 o read form tace deck #1
OPEH 4.4 OPEMH= file #4 to outrut to the erinter

Remember rnot to foraet commas. Also. if gou want to seecify a file
triame 2ou must include all other rarameters.

CLOSE LF

This commaund removes the file from use and outeuts ang characters
stored in the buftfer to the tare and writes and end of file marker if
the tawre was being used. To write to a file and then read from it
later vou must close it first. Failure to CLOSE a i le before OPENing
aaain can be a fatal error.

FREINT# LF. YL

This statement outeuts the variakble list to the indicated +ile.
The file must be OPEN and I0 must = 1 for writine. Be sure to spell
out PRINT# kecause 7# iz rnot lesal. This command will write into the
fi le exactle what PRINT would rut on the screen if vou handle it
correctly. It is scod practice to follow a PRINT# command with a
FRINT Jdust to check to see what data i=s keing sent. Examine the
faollowinay exame les:

OPEN 4.4: PRINT#4., X% Will erint on the erinter the
string reeresented by X$

OPEHN 1.1.1: PRINT#1.A Will write the number reeresented
ba A onto tawe deck #1

INFUT# LF. “L

INPUT# reads data from a file and assisns the data to the variable
indicated. The file must ke OPEN to read (I0=@). There are three
ok lems which maw interfere with successfully reading data from a
tzoce. What is read using INPUT# must be EXACTLY what was written
using the FRINT# command. I+ there is a difference an error will
accur. o rnot INFUT# a string of characters over 79 in lensth since
this will close the +file and not allow any more ocrerations. Finallw,
HSoud may use INPUT# to read more than orne variakle on a line but do
triot use FRIHT# to write more than one.

INFUT#2. H. H¥. FG This will read the variables
indicated with no eroblems.
PRINT#z. M. H¥. FG Thi=s will cause the above INPUT#
to malfunction ad DATA will
ot ke read correctld.

FPEINT#Z. M Thi=s i= the correct wavy to write
FRINT#Z. H#¥f the three varisb les onto tawe so
FRINT#Z2. FG that IMFUT# will read them.

The FAFEFR
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GET# LF. VL

Just lilke the GET command this will srak orne character from a file
at = time. The kbest way to use this is to only GET# a string variabkle
since a numker can ke read as a string but not vice versa. This
command workis well for readins DATA from aue file esrecially when wou
aren’t auite sure waht the data is. GET# will not stor automaticallw
at the end of a file. To salve this eroklem alwazws write a chaeacter

at the end of wour datas files zuvid then checlk for that character.
CMD LF

This commarnd allows the FPET to communicate directlw with a file.
Mhen BASIC does somethinsy it sercs what it has done to the orerating
sastem. The ocreratins swstem usuzallye reswornds by erinting information
or the screen. CMDO redirects BASIC s outeput to a i le. For examele:

OFEH 4.4 @ CHMD 4 : LIST

will cause the listing to be cuteut to the erinter and not to the
screen. After gou are throush crezate a SYHTAX ERROR to get thinss
bacl: o normal.

=T - Status word

This warizakle is reserved to tell the status of arny 170 oreration
after it haz been rerformed. For exame le. after loading & erogram
+rom tzeee ST should eqaual @ if thers were no errors in readins. The
e lues ST maz talke during tarme 1.0 are:

4 short kb lock tried to read erogsram as data
& lomg b loclks tried to read erosram as data
16 urirecoverad le read error  FET unabkle to read gour tawe.
32 checlksum errar clean tare heads
&4 ernd of File useful to determine i+ wou
1z2& end of tawe z-e at end of File

To check the end of = tawe wou could use IF (ST> AND 128 THEH....

The following errosrzan illistrates the use of some of these
coammatids. It also corrects for two eroblems which e lasued old PETS
but were corrected in the new,

1@ X&="DATA"

166 FPOKE 242,122 : FPOKE 244.2

165 OFEH 1,1.1

116 FOR W = 1 TO So@

126 PRIWNTH#1. H @ GOSUE SG6

126 FRINT#1. X% @ GOSUE SO@

146 HEXTN @ CLOSE1 @ PRINT"REWIND & FRESS ANY KEY"
156 GETH1#:IF x1#="" THEN 1356

le@ OPEM 1.1.8

1vé@ FOR N = 1 TO 588

186 IHFLT#1. X. Z%

138 HEXTKN @ CLOSE1 @ FPRIWMT"END OF DEMO" : EHND
588 REM¥¥¥BUFFER CHECKER®¥¥

S1e IF &9 <= FEEK(&25) THEHWH S:z@

S2@ FOKE S5411.52 @ FOR 22 = 1 TO 148 : HNEXT @ FOKE S53411.&61
S32@ 29=PEEK(&ZS> RETURH

The FAFER
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Line 168 makes sure that the data file header is written
correctly. The subroutine at SE@ to 538 is alsc imeortant. When using
FRINT# FET does not immediately write data on tare but stores it in a
buffer. This buffer camn contain 191 characters and when it is full
the PET dumes it cnto the tare. Eetweern each “dumre’ of the data is an
interblock szox:. a chasical skace on the tawe. This gax is imeortant
when reading the data back. Sometimes the sare i= too small and the
datza witter carmot ke read bacl: correctlu. The sukroutine inc luded
increases the axe betwsen blocls. For the second cassette the
fo llowing chanoes showld be made:

166 FOKE 243.52 @ FOKE 244.3
1@ IF Z9<=FEEK 626> THEN 536
538 S9=FEEEK (626> EETURN

The krosram kelow is from Commodore and will show the data from
e data file in 88 character hurks.

——5HOK TARAPE——

FREINT"D —--SHOlW TAFE--—-H
FREINMT"FUT YOUR DATA TAFE IH
FRINT"CASSETTE #1 AND FREMIMD IT.
GOSUE 428
FREINT"®THE TAFE WILL EE EERAD AHD SHOWH ToOo YO
FEINT"IH 28 CHAEARCTERS HUHES. WHEH YOI WMANT
FEIMT"TO STOF FRESS AHY EEY. |HE FROGEAM
FEIMT"ASE IF YO WAWMT MORE DATA TO BE SHOMH.
GO=UER 428
OFEH 1
FEIHT"" :H=a
H=H+1 :PEIHT"HUHE #"H
FOR J= 1 TO S8
GET#1.E%
IF 2T » 8 THEH 3256
IF ASCC{E$>=12 THEH FRIMT" " :GOTOZ7A
FEINTES:
HE=T T
FEINT
GETH#
IFA¥=""THEH=Z&
FREIMT"HMORE™"
GETA$: IFA$=""THEHZZG
IFAF="Y"THEHPRIHT : GOTOZ18
EHI
FREINMT :FRIHT"STATUS MWORD IS:"sST

CET» AMD 4 THEHW FEIMT"SHORET ELOCE
CZT» AMD 2 THEHW FREIWT"LOMG ELOCE
» AHMD 1& THEH FEIWMT"EERD EREOE
» AHD 22 THEWM FREIWT"CHECESUM EEROE
* AMD &4 THEW FEIMT"EHMD OF FILE
AHDY 122 THEW FRINT"EMD OF THFE
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ke JoARn Comit

o
FEaleh Bressler

The abilite to merase eprosrams is of areat imeortance to the
zerious software deuve lorer, EBeina able to combine to erosrams or add
pre-prodramned subroutines saves time and frees the erosrammer for
more creative worls, EBefore dizcussing some of the wazs to combine
erosrams, it is imeortant to define two terms. Meraing can indicate
two zerar-ate and different functions. Arkending means adding code to
the end of a eproasram onld. Areending will Aot elace lines SE-108 in
the middle of the program. Heavinza will pertorm this function. as
well as appendingy and iz, therefore. the more powerful tool.

The =imelest was to weave requires no extra hardware and no
seecial preparation of gour prepared subroutines.  Prosram oo
subroutines =o that thes fit on the tor 12 lines of the screen wheh
listed., How follow the procedurs outlined be low after recording a
copred of oy routine on taeed

12 Home the cursor and LIST the erosram: scroll the
LISTiny to the wers tor of the screen

23 Flace the cursor on toe of the EERDY and take
LOAD. Fres=s FLAY when asked and then hit RETURH.

23 Mhen the EEADY iz sivern home the cursor and hit
RETUEH for each line of code on the screen.

Azain, thiz method reauires no seecial harware or software and will
weave dour subroutine into the main eprosram. The big disadvantase is
that the routines must be vera shart,

Ariother wag to weave prosrams iz to use the Likrarian eprosram bd
IO. J. Dzawid in the Acril 1928 issue of Microcomeutina (k. 1722, This
amazing 25 line prosram 21lows dou to prosram Jour routines and then
record them usinay the seecial method in the eprosram. This saved
routine iz not comeatible with the normal PET save but is read be the
Librarian wrogram. This erosram resides at the beairnning of and
erosram and eerforns several useful functions. It has automatic line
rumbering as well as the weaviny feature. Likrarian will also save a
rart of a prosram bewteen certain line numbers. For the erogsram and
2 come lete description see the articls mentioned.

Ancther wag to merae iz to use the MERGE wtosram in the Februardg
Lz=sue of CURSORE masazine. This erosram will eerform a0g weaws oF
acpend and worlks with normalle constructed and SAVEd erosrams. This
program does readire the Commodore 2848 Dual Flopew Disk DIkive. IF
oy alrkeady hawve the drive the program 1= sreat but $12860 would be 2
lot +o0 pay for thisz function alone. ‘

There are two remaining wags I know of to aeeend subroutines to
exizting main eprosrams.  In realite. apeending i auite adequate
zince dou are only adding subroutines 0 mand cases. Subroutines can
and should 2o 2t the end of the erosram anowas,. (See the article
e aBood Educational Prosram” in this issue.? The Basic Frosrammer =
Tool Eit iz the easziest wag to apepend that I know of.  This eiece of
Ffirmware from Hestar Coreoration costs bewteen #3238 and $#28. The
“chie’ adds 18 commands to gour FET and b taeins AFFEMD 9ou can
zime 9 add subroutines directla to the end of ard erosram. This
redquires no skecial ererparation of the routines which can also be

1)
i
b
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loaded 2= normal prosrams.

' The last method of aepeending proxrams or subroutines a2ain
~equires o seecial haedwares but does pequire that the routines be
Sneciz] 1y prepared. Once’ the tames have been preeared the routines

an ke added to and proscam. The skecial ereraration. therefore, is
not a areat dizadueantase. Follow the directions ke low exzactly as
wreitten. Thizs method is contributed bo Lartg Tesler and Jim
Eutterfield.

zter 10 Freparing the Subroutine
ar Enter the routine Frah the kewsbozed or LOAD it from tarce.
by Put a2 blank taee in the casszette recorder,
o T ’DPEHIJIJIZCHDIZkISTf and hit RETURH.
dr How g lace RECORED and FLAY.

22 When the cursor apepears tuee “T"POKES1L1.68" PRINT#1:CLOSEL“
arnd kit FETLEM.

x 20 Mergins Subroutines

1y
+
1)

a2 Enter or LORD the wrosram to which the routines are to be
fsrsed,

by Place the tare with the prerared subroutine from Stee 1 in
the recorder,

. cr Tawe “0OPEH 17 and hit EETURH.
d» Press PLAY.
22 When the tare stors tope [clr]l4 downl.
1 Ture “POKEEL11.1:POKES2S.1:FOKESZ7.13:?"[homel"” but RETURN.
22 Tawe “[homelle downld.

by Toee "POKES11.1:POKESZS.1:POKESZY,13:7"[homel"” and hit
FETUREH. '

=tart and comtinue until a 7SYNTAX ERROR or 70UT OF
sppears betwsern the two lines vou entered. IF & messaze
after a reasonable time press REUNASTOF. The merae 1=

The tazeme =h
IATA messasne
does hot seepear

Fow come lete,
i Tae “CLOSE 17 and hit REETUEH.

You can mow LIST the progsram and see that the aorend has been done.
U=zina one or sewveral of these techhniaues —ou can dewe lop gour own
zubroutines and add them to 9our programs 25 needed.  The Frosram
Exchanse has many of these subroutines aval lable under the titles of
lzeful Fot 1 and Useful Fot 2. Each raclase contains 5 to 7 routines
‘ru:: luding auto line numbering and deleting and rereating keus.

O
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reasonab le rplots can be cbtained by usins the auarter sauare b locks.
Using them auadrue les the FET = resclution giuving arm 88 kbw 58 zutrag
of roints for srawhs. charts. sames. etc.

Using this method is made ezasy with the routirne called by the
demonstratiorn erosram shown in Listing 1. After the avrraw THROIS) has
been prorerly initialized. calling the sukroutine in line 56 with the
N and Y coordinates inn the warizkles W auvid ? will either set or resst
that ecoint, derending on the value of 2. I+ £ is eositive., the point
will be turred orn tset): i+ £ is nesative the poirnt will be turrned
off C(reset>. Hothing will haxeaen iF Z is zerc.

The routire worlks b assisning &2 value to each awuarter character
block as shown in Figure 1. Adding the wvalues of the kblocks to be
turned on in any charscter sives the character code. The zeraa TH
contains the FOKE values for the correct characters for each
character code.

Setting or resetting zuviw rarticular block iz dorme be addins o
subtractins the value of the bloclk: from the currernt character cods.
Care must be talken to assure that the bloclk to ke =zet Jor reset)
isn“t alreads set (or resetd.

The routirne in lime 58 =stzts by +1nd1rﬂ the location of the
character containing the kblock to ke elotted zewd savinz it in L. The
loor looks ur the character code znd Etares it in K.

b Dous Haluza .
Althouskh the PET does not hawve a bullt in high rescolution mode.

In line S1 I is set to the waluse of the block +o be e lotted.
“CCKANDI >>@r=Z2<ax" checks +o see that the block is=n't alresde
e lotted: if rnot it i= klotted by addins or subtractins the b lock
value from the character code zoid FPOEEins the correct walue kback into

location L.

When usinag the subroutine in Hﬂnfhwf Erosrann Femember o =st HoY
and Z2; include line 5 and ke sure to keep the DATA in lins 18
separate from ang other DATA the erosram needs.
Li=+tirmn=—1 Fi=swur= 1 ‘
1 EEM =28 BY S8 FPLOTTIHG ROUTIHE 1 —
2 FEM EY DOUG HALLZA =
2 PRIMT"O"; g j=

S DIMTHCIS ) FORI=ATOIS EERDTHCI 2
» HEXT :2=1:FEEM ##%SETS UF DATH THELE##
DATA3Z. 126. 124, 226, 1:“ a7, 255,236
IATA 182,127,225, 2581, 35,
EEM ##%#DEMOHE TFHTIHH+++
ARl I Y=-ZOESITHO S 875 +20,. 5
GOSUESH: GOTOLS
FEM #%%FLOTTIHG IUEFuUTIHE+++
L=327eS8+IHT 20 +40% IHT Y A2 0 1 E=0 I=FEEP'L CFORJI=8TO1IS : IFI=THI I3 THEHE=T
?E?n;g=21fiﬂﬂﬂﬂlg+k HHDl;H:liIF EAMDI 3@ =280 THEHFOEEL  THOE+T#®SGH S
ETLFH

QORI ORI ]

DI B e e e e e e N

A=)

Feslsirmn= =t EA=IC
b Dous Haluza

Arnvcne who has tried FPEEKing at BRASIC orn an old FET knows that wou
alwags set a2 @ no matter what location vou 7 loak” at. whether that
laocation cortains a O or rot. Commodore zond Microsoft did this to tra
to protect their BRSIC. You maw ke abile to understand whe this
haprens ba lookine at the dissssembkly listinsg from the FET ke low: ‘

= s 1 ==

M

Th= FAFEFR =3



IEEEG: =z Do e JSE DeD& Evaluatezs a formula a i+ it =
8 +to 55325 puts it in 2.9
(. IeES: Aa aa LDY #a Zero ¥ resizter
) DEER: 2 Ba CMF #¥C@O Checlks if MSER i= ketweer #¥CO znd
I'€ER: 98 64 ECC D&FZ ¥$¥E1 fea. traina to FPEEK =t BASICY
(. D6&EF : C3 EIl CMF #%E1 ad if so eutz & in Y. BARASIC is
DéF1] - Sa az ECC DeFe locations $¥COEE +o FE10G
DEF3 - Bl B8 LA &g,y Ioes the PEEE
DI&FS: As TAY Put it in ¥
DEFE - 4C &7 DLz JMFP DizZe7? Load the floatins roint

accumu lator with Y

You see in #DEEE that a checl: is made to see if‘soufre traing to
look at BARZIC and doesn”t do the FEEE if wou are. This can be easily
defeated bw the routins ke lowm:

a3Fs: 26 Da s JESR FD&ela Evaluate exkression
@3FE: A9 @a LIV #46 Zera Y
Q3FL: 4C F= De JMF #DiEF 3 Ard dume i after checl:

This routine iz eput into the vera tor of the second cassette buffer
and can be loaded using the monitor zrnd tueing cver the line so it
lacks like this:

.M azFe @3FD
.'@3F8 26 Da DEe A @a 4C F3 D&

or by using the following EBASIC routine and USE instead of FEEEK.
16 DATA 32.268.214.160.4.76.243. 214

286 FOR I = 181e TO 1623 REARDN N° FOKE I.MH: HEXT
38 FOKE 1.248: FOKE 2.3 \

e

FET "= Focouricd ooFF FreokbBe lemnms
by Rzex 1k Bressler

The FET has some serious eproblems with seeminstly simele math
erob lems. The =simelest i llustratiorn of this erokblem is to toce:

TP THRFLTTIE. The PET will print 43 43, 8e0EBE] © ! Because the
FET uses natural logs to do exkonentiation (and sausve roots)d an
ertor of a few bits was introduced. In this case the error was larse
ernoush to show. but in some casez it is=n’t.

I was writing a prosam that was sumposed to erint Poathasorean
trieples such a= 2 4 S. These =zu-e risht triansles whose sides have
integer lenshts. The wrogsram was suerosed to erint the value of the
sides of the triangsle zvid then erint o stz if it was a trierle. To
check the walue of the hwroternusze o see if it was = inteser I used
the statment:

16 IF IHTCHYFOM=HYFO THEH FRIMT "#%©
Imagine mw surerise wher 3 4 S aempezred without a stz What was

more amazZitg was that the FET erinted S for the walus of HYPO kbut did
ot recowmize it as S, I7we fournd the followins statmernt worl=s

’ better:

166 IF STEFCIMTOCHYFRO) »=STRFCHYFOY THEN FRINT "

The FAFEFR =l

lﬂ
1
™
=Y

=oamime=r- 1



'ITS| covERs . . .

A BEAUTIFUL
COMPLEMENT
TO ANY DECOR!

® Attractive, Durable, Leather-Grained Vinyl

® Double Stitching for Extra Strength

® Corded Seams Assure Perfect Fit

® Colors — Gold, Chestnut Brown, Olive Green
or Black

OTHER COMPUTER
COVERS AVAILABLE.
WRITE FOR DETAILS

PET/CBM - $18.95
Apple Il — $12.95
Apple Disk — $8.95

NEW-CURSOR ror PET 2001 0LD ROM
INSTANT PUSHBUTTON CURSOR RETRIEVAL
©® Reviewed in Issue # 1 of COMPUTE
@ Restart without touching power

‘b() ® Machine language programs in second cassette buffer not lost.
é\' ® Simple, illustrated instructions
® Installed in minutes — no soldering
@ Improved mounting — no sticky tape

UNCRASHER for PET/CBM 2001 - New ROM — $14.9F

INTERNATIONAL TECHNICAL SYSTEMS, INC.
Box 264—a Woodbridge, Virginia 22194

R Phone Orders (804) 262-9709
SHIPPING AND HANDLING ADD $1 00

PET
RABBIT

Load, Save, Verify, Execute
8 K in 38 seconds versus
PETSs 2 Minute 45 seconds,
plus more!

High-speed Cassette Routines work with 8K, 16K, or 32K
new ROM PETs which have the new Commodore cassette
deck (like the external version which sells for $95.00).
Note: If you have a new ROM PET with the old style
lift-top deck, everything but the high-speed cassette
routines will work.

— Auto repeat of any key held down, toggle character
set.
— RAM Memory Test, convert #’s to hex and decimal.

12 Rabbit Commands

Note: Rabbit is 2K of machine code at $1800 for 8K PETS,
$3000 or $3800 for 16K PETS, or $7000 or $7800 for 32K
PETS. (Specify one of the 5 versions.)

Cassette and Manual — $29.95 (Add $5.00 for foreign)

Eastern House Software

3239 Linda Dr. Winston-Salem, N. C. 27106

Finally, MAE — A PET
DISK-Based MACRO
ASSEMBLER/TEXT
EDITOR Works with 32K PET

— Works with 2040 Disk, and can drive 2022/2023
Printer, and/or RS232/20 ma Device thru User Port.

— 100% Disk Based, 100% Machine Language.

— Macros, Conditional Assembly, and a new feature we
developed called Interactive Assembly.

— Coexists with Basic, Auto character repeat, Sorted
Symbol Table.

— 27 Commands, 26 Pseudo Ops, 5 Conditional Ops, 38
Error Codes.

— Creates relocatable object code ~~ disk.

— Assemble from Memory or Disk.

— String search, search and replace, and inter-line edit.

— Auto line #-ing, move, copy, delete, renumber.

— Labels up to 31 characters — user specifies length.

— Includes extention to PET monitor (disassemble,
trace, etc.), Library of PET ROM locations, Relocat-
ing Loader, plus more.

Manual, Diskette, U. S. postage — $169.95

(Requires completion of License Agreement —
Write for details)

Eastern House Software

3239 Linda Drive Winston-Salem, N. C. 27106

per/ceM UNCRASHER™
WHAT IS IT? — UNCRASHER™ is a two button devijce that
allows PET/CBM users to regain control of a cursor that's
been lost due to programming errors. BASIC programs
may be recovered. Machine language programs in the
second cassette buffer are not disturbed either.

WHICH PETs/CBMs? — UNCRASHER™ is for all PET/CBM
computers that use the “NEW" Version 2 ROMs. (Older
model PETs should use the ITS NEW-CURSOR™.)

DOES IT WORK? — You bet!!! See the detailed review of
the types of crashes and the concept of recovery in the
first issue of Compute.

INSTALLATION — Simple, completely illustrated instruc-
tions using only a Phillips screwdriver ensure installation
in minutes. No soldering or modificaitons to the computer.

OPERATION — Just follow the simple steps—push the
buttons and reset the stack pointer—and PRESTO . . .
recovery!

And all this happens without powering the PET/CBM down and up.

WHY UNCRASHER"? — No first class computer such as
the PET/CBM should be without this capability. Whether
your fancy be programming, business, education, or hobby,
hobby, UNCRASHER" saves you time by uncrashing your
slip-ups.

AVAILABILITY — Now in better computer stores, or order

direct from ITS, made by the people who brought you
NEW-CURSOR"™

INTERNATIONAL TECHNICAL SYSTEMS INC.

P.0. BOX 264 - a WOODBRIDGE, VIRGINIA 22194
CUSTOMER SERVICES -

? RICHMOND. VIRGINIA (804) 262-9709




COMPUTER PROGRAMMING:
BASIC for Microcomputers
Bridge the Classroom Literacy Gap.

A series of five full-color filmstrips and five
cassettes prepared by Arnold and Seth Fried-
man. This is a systematic approach to the essen-
tials of the BASIC language.This series can be
used at any grade level to teach the universal
concepts which apply to the PET, TRS-80, Apple
or any microcomputer.

PART | Getting Started

PART Il Mathematical Operations
PART Il Loops and Subroutines
PART IV Original Programming

PART V Techniques and Flow Charts
Available for $84.00 for the set. Also available
| for preview.

EDUCATIONAL ACTIVITIES
Freeport, NY 11520

B.C. COMMUNICATIONS
The Family Computer Shop

Software Swapping

Factory Authorized Service Center (Same Day Service)
Commodore Word Pro 11|

Word Processing Service

Computer Products leasing with buy in percentage
Factory trained personnel

Centronics Printers at very special prices
Consummable supplies at discounts

Reference manuals and magazines available

Atari and APPLE Il **hands-on’’ demos
Commodore’s new 80 character Computer

NEC & Qume Electronic typewriters

Special interfaces

207 DEPQOT ROAD, P.0. BOX 228
HUNTINGTON STATION, NEW YORK 11746
TELEPHONE: AREA CODE 516[1549-8833 or

692-2735

-------—_1

PET™ 2001 STUDENT WORKBOOKS

For Classes Beginning to Program

COMPLETE TEACHING UNITS
e Step-By-Step Instruction
(Teachers Can Be Beginners, Too!)
e Daily Lesson Plans, Classwork & Homework
Worksheets, Quizzes
e Hands-On and Hands-Off Exercises
e Group and Individual Assignments

FEED ME, I'M YOUR PET'" (Beginner-1)

LOOKING GOOD WITH YOUR PET (Intermediate-1)
TEACHER’S PET (Plans, Quizzes, Answer Key)
Workbooks are $4.35. Quantity discounts available.

L
i
i
i
)
i
!
i
i
TEACHER’S PET is $4.00 or FREE with workbook orders |
i
i
:
§
B
B
g
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of 25 or more.

EDUCATIONAL SOFTWARE
e High Quality Teaching Skills
and Programming Skills
* Graphics Used to Enhance Learning

REMEDIAL MATH PACKAGE (84 Concepts)
MATH IN SCIENCE SERIES

Signed Numbers, Physics, Primary Primer, Elementary
Grade topics and More. We Will Send a Price List.

COW BAY COMPUTING
Box 515 e Manhasset, NY 11030
F.0.B. Manhasset, NY
T S P U I N M N S G N

Riley Enterprises announces....

TOP Quality Vinyl Cassette Holders
12 Capacity in Black or Brown $2.80
16 Capacity in Blk,Org or Lime 3.50

Add $2 for shipping orders under $20
Other types and colors are special
order.

75 Pearson Street

Portsmouth, NH 03801 603-436-6564

Programs !l
®Business Research $50

=  ®Home & Small Business $15-40
{ ®Games &Simulations $15ea.
. ®Education(HS)Pack $15

Send for complete catalog!

HARRY H. BRILEY
®Shopper ®Home Addresser Catalog Info.
®Inventory ®Deluxe Addresser P.O.Box 2913
®Museum! ®Dinner's On! Livermore ,CA.
®Mansion! ®Fyr Trapper 94550
®Pentagon! ®High Seas (415) 455 -9139




AMERICAN PERIPHERALS
First in Education
Have You Seen?:
MTU’s new Visible Memory
3M’s Datronics card reader with our special
test marking software
Commodore’s new 80 column CBM with
BASIC 4.0 and WordPro 4
Centronics’ new 737 high quality printer
Xerox's Diablo printers for letter
quality output
Did You Know?:
Atari now has a special 3 for 2 deal
for schools
Send for a complete list of our full line
of educational and business software.

3 Bangor Street
Lindenhurst, NY 11757
(516) 226-5849

CENTERBROOK SOFTWARE
DESIGNS

““Learning is Fun’’
Remedial Math and Reading

Science, Utilities, and Games

We have over 70 programs in the topics listed
above. All programs work in 8k and there are
versions for all PETs. Prices for most programs
are in the $10 to $20 range and special packages
are available. New programs are produced every
month and custom programming is available.

For a catalog and more information write or call:

Centerbrook Software Designs
98 Emily Drive
Centereach, NY 11720
516-585-2402

American Peripherals
3 Bangor Street
Lindenhurst, NY 11757
516-226-5849

COMPUTER LAND of Nassau
““The Full Service Computer Store’’

Come SEE what you’ve only READ about.

Hardware...Apple...PET.. Atari...Texas
Instruments...Cromemco...Dynabyte...com-
puters for personal and professional
needs...Diablo...Centronics...Spinwriter...
printers and disk drives to complete a system.

Software...programs for ALL the machines we
carry...programs for recreation, education and
business.

Books and Magazines...Osborne...Blacksburg
Group...Hayden...Sybex...Scelbi...or pick up a
copy of your favorite magazine.

Computer land
79 Westbury Avenue
Carle Place, NY 11514

WEST RIVER ELECTRONICS

Can Your PET accurately represent complex
mathematical symbols such as integration or ex-
ponentiation?

Can you write equations which include Greekl
symbols and closed intervals?

Would you be able to have your PET displayl
French, Spanish, German or other European
languages as they are written?

E

E

-

E If you answered no to any of these questions
then you need our PET Alternate Character Set
ROMs. Our replacement character generator
chips do all of the above. In the UPPER/lower

I case mode the shifted upper row of characters
and the numbers are redefined. There are two

I ROMs, one for the foreign languages and one for I

H math symbols.

i

i

"

Math Character ROM . .. ............ $75.00
Foreign LanguageROM . .. ........... 75.00

PO Box 605
Stony Brook, NY 11790




8K or

@QRUALITY SOFTWARE FOR THE PET*

*PET is a product of Commodore Business Machines, Inc. 2001-8

‘ METR'C'CALC" Turn your

PET into a powerful stack-oriented (RPN)
calculator with many extras! Log, trig,

RER . exponential, and many other useful
scientific functions in addition to

‘ SWEE-PING™ Metric-English unit conversions. Switch

$5.95 between two "keyboards" at the touch of
_ - a key. See the stack while you operate.
HECK Look at all 20 addressable memories at
‘ C“EQUE' C ¢7.95 one time. More functions than calculators

costing many times as much. Unlike other
converters, this one lets you use results

in other calculations! $7.95 i

‘ BILLBOARD™ Turn your store window or counter into an attention-getting
advertising display! With BILLBOARD, you simply type in the message of your cho?ce
(up to 254 characters), then see it march across the screen in aiant, one-inch high
letters ... even pause, or flash off and on if you like! A real crowd-stopper, and
it costs less than a single ad. Order yours today! $49.95

MICRO SOFTWARE SYSTEMS Send check or money order. Allow

two weeks for check to clear. VA residents
P.O. Box 1442, Woodbridge, VA 22193 add 4% tax. Dealer inquiries invited.

57.95

4
MEM-EXPLO

PET’ MACHINE LANGUAGE GUIDE

pEy’ PET © PET ¢ PET o PET « PET o PET « PET ¢ PET © PET o PET o PET o PET o PET o PET
PET PRODUCTS
Programs — Workbooks
LANGUAGE for Floppy Disk — for Cassette ? /

Contents include sections on:
GUIDE ® Input and output routines.

® Fixed point, floating point,
and Ascii number conversion.

® Clocks and timers.
® Built-in arithmetic functions.
® programming hints and sugges-

— .
% | tions.
T I ®Many sample programs.

Dealer

T o PET o PET © PET © PET © PET o PET o PET « PET ¢ PET o PET o

S\\\* = oyl o
G R RN T R SN
/""*- Put your PET to work!
T1S \7 /
If you are interested in or are already into machine language PROGRAMS WORKBOOKS
programming on the PET, then this invaluable guide is for il ::;‘:.(::;L‘,".fy‘;’c‘ofé"" we2 f{:‘:f,.:,"",::,’:",,';‘:‘zz :g ggf

SW-3* ACCOUNTS keep track of who owes you how much ¥B-3 PET Graphics $4.95
SW-4  MEDIT create and maintain data files xg‘; PET Cassotte "'21_ - :; gg >
SW-5° CALENDAR appoiniments. meetings at a glance Whe :n""""cw"““m :“ Loae res bt
‘These programs are special purpose data base management systems They all can
® Sort numeric or string fields
* Select based on numeric or string (=)
* Select based on substring match
® Select based on range of entry number
Prices' $9.90 each for programs using cassette storage for data
$12.95 each using sequential floppy disk storage for data
$5.95 each for instruction manual. approximately 40 pages

Add $150 for shipping and handling

you. More than 30 of the PET’s built-in routines are fully

detailed so that the reader can immediately put them to good
use.

Available for $6.95 + .75 postage. Michigan residents please

include 4% state sales tax. VISA and Mastercharge cards

accepted - give card number and expiration date. Quantity

discounts are available.

TiS
Money back guarantee P.O. Box 921, Dept. PP
Los Alamos. NM 87544

® PET * PET o PET o PET ¢ PET ¢ PET o PET © PET ¢ PET o PET o PET © PET o PET ¢ PET ¢ PET o PET o

ABACUS SOFTWARE
P. O. Box 7211
Grand Rapids, Michigan 49510

PET i3 a trademark of Commodore Business Machines

® PET ¢ PET ¢ PET © PET ¢ PET

o PET o PET

PET o PET ¢ PET © PET © PET o PET o PET © PET o PET © PET o PET o PET ¢ PET ¢ PET




Ba taking the inteser walue the round off error 1s removed form the
left half. Usiny STEF ta'ez aduvantaze of the fact that the FET erints
57 ewen thoush it is not exactle 55 this talkes care of the round off

error on the risht side. Comearine the numbers as strinss removes the
“irvisible” round off error.
Prokblems also exist with the triz functions. Trw this:

FRIMT COS(@»:IF COSc@r=1 THEM FRIMT “OK"

Evern thoush it printsl it realle isn't. Azain STEF will do the
tricl::

IF STR$CCOSCE2="1" THEM FRINT"OK"

Comearing numbers as strinss should talke care of the FET = round
off error eroblems.

RN

R '."

LIFSE Mesetinste InmnfFfor-masatiom

This newsletter will carra announcements of LIPS meetinas. Since
editing, erinting and mai ling the newsletter taliez some time.
announcments may not reach everwone on time. Flease mark the followin
dates on vour calendar for LIFS mestinss.

December 11 Januard Febtruara 12

All meetinas are on Thursdags at 4:88 PM at Harborfields HS.

Greeri lawn. Directions and more mesetins information mae be obtained bw
calling (516r 535-2402 hn+menr T8 and 18:08 PH or (5163 261-4988 ex.
121 hetween 2:86 AM and 268 PM (aslk for REaleh Eressler). HAnw
interested wpersohs are 1nu1ted to attend. Flease w4+Lh for chanses in
cach issue of The FARFEE.

The Harbortields Computer Center has 1 8K old ROM PET. 2 8K new ROM
PETM and 2 22K new RFOM FET=. He zalszo have =z 2048 Dual Flopew Drive and

a 2822 Tractor Feed Printer. All wou realls hawve to brins to the
meet1nﬂ= iz uniaue hardware to show off. software to trade (not

=0
copdr-ighted?, a medium for copging progsrams and some friends.,

THIRD CLASS POSTAGE
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