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Memory map: Original ROM to Upgrade ROM Jim Butterfield

To identify a function of PET's original ROM, and/or convert it '
to the equivalent upgrade ROM location, use this tatle. .

All addresses are given in hexadecimal.

OLD

ADDRS 0/8 1/9 2/A 3/B L/C 5/D 6/E 17/F
0000: 0000 OCOL 0002 OOOE #% %% % 8
0008: 0011 0012 0200 0201 0202 0203 020l 0205
0010: 0206 0207 0208 0209 020A 020B 020C 020D
0018: 020E 020F 0210 0211 0212 0213 021} 0215
0020: 0216 0217 0218 0219 021A 021B 021C 021D
0028: O21E O21F 0220 0221 0222 0223 022h 0225
0030: 0226 0227 0228 0229 022A 022B 022C 022D
0038: 0228 022F 0230 0231 0232 0233 0234 0235
00L0: 0236 0237 0238 0239 023A 023B 023C 023D
00L48: 023E 023F 0240 02h1 02h2 0243 02hk .02LS
0050: 0216 0247 0248 02L9 02LA 024B 02LC O2LD
0058: 024E O2LF 0003 000k 0005 0076 0007 0003
0060: 0009 OOOA 0003 000C 000D 0013 0O0ll 0018
0068: 00L& 0017 0018 00L9 OOLA 001B OCLC OQ1D

0070: OO1E OO1F 0020 0021 0022 0023 002 0025
0078: 0026 0027 0028 0029 002A 002B 002C 002D
0080: 0022 002F 0030 0031 0032 0033 0034 0035
0088: 0036 0037 0038 0039 003A 003B 003C 003D
0090: 003E 003F O0LO OOhl 0042 0043 OOkl OOLS
0098: 0046 00h7 0048 00L49 OOLA OOLB O0OLC OO0LD

00A0: OOLE OOLF 0050 0051 0052 0053 005k 0055
00A8: 0056 0057 0058 0059 O0SA 0O05B 005C 00SD
00BO: OOSE OOS5F 0060 0051 0062 0063 006 0055
00B8: 0066 0067 0068 0069 005A 006B 006C 006D
00CO: O06E OO0SF 0070 0071 0072 0073 007h 0075
00C8: 0076 0077 0078 0079 007A 007B 007C 007D
00D0: OO7E OOTF 0080 0081 0082 0083 008, 0085
00D8: 00856 0087 0088 0089 O08A 0088 008C 33

OOEO: 00Cl; 00C5 00C6 00C7 00C8 00C9 OOCA OOCB
O0OE8: 00CC 00BlL; 00CD OOCE OOCF 0O0ODQ 0O0OD1 OOD2
00F0: 00D3 00DL 00DS 00DS 00D7 OOD8 00OD9 OOFB
O0F8: OOFC OODA OODB OODC 0ODD OODE ONDF  #:%

0200: 008D OO8E OOBF 0097 0098 0099 O09A OOF9
0208: OOFA 009B 009C 009D 0096 OO9E OO9F 026F
0210: 0270 0271 0272 0273 027h 0275 0276 0277
0218: 0278 0090 0091 0092 0093 OOAO OOAl =

0220: OOA3 OOAlL OOA5 OOA6 OOA7 OOA8 00A9 OOAA
0228: 00AB OOEO OOEl OO%2 OOZ3 OOEl OOES OOE6
0230: OOE7 OOE8 OOE9 OOEA OOEB OOEC OOED OOEE
0238: OOEF OOFO OOF1 OOF2 OOF3 OOFh OOFS OOF6
024;0: O0F7 OOF8 0251 0252 0253 .. etc.

0260: OOAC OCAD OOAE OOAF O0BO OOBl O0B2 ¥

0268: OOB5 %  #3% 3% OOB7 % #% O0B9

0270: OOBA OOBB OOBC OOBD OGBE OOBF 00CO 00Cl
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Now that 2 ressrdlon has been made there 12 one last
e ot b, bihern the eeosram 13 LOADed ksl into the PET.  the
Stzeet of BRSIC Fointer 12 vt sutomaticallas set. It =taws at
3408 bat o eroptam st hs 22T a33AR, POKE 122,927 arnd FOEE

123.3 will Fil= Thiz we.

A Skhort MHote on Taees o

Whern 2 eeosram 1S Pecordhed or tase. the  start o znd e
amddiesses of that peosran e also recorded a2 et ofF the
tarme header, Therefor=. whern  tee prowsesm i LOADed.  PET
#1r=st looksz at the start zddress sedd besins transfering bates

from taxe 1oto RAM.  The fi1rst bots = transfered to the

location seecisied ba thwe ztzrt adddress, Increaszing Qo
pesmisees w3 le thiz methood does HOT 0 sz that gour erosrams
will LOAD to tihils extra =wace, Howigszte, thew can be modifisd

+o oo =0, Trez inFocomatlon assdsd iz in the  article b Jim
Euttectie ld o the Fiest pase or the first Trsesactor 10 Yol,

Sy

Cassette file END markers : Jim Butterfield, Toronto |

End-of-tape blocks may be written on cassette tape.

If the computer is searching for a program or file and finds
this block, it will stop and report ?FIIE NOT FOUND.

This is useful since it saves having to search through yards
of empty tape.

Here's how to write such an END marker. When you're saving the
last program on a tape, use SAVE "PROGRAM-NAME",1,2. The END block
will be written behind the program. If you are writing files,

open the last file with OPEN 1,1,2,"FIIE-NAME". The END block
will be written after the file is closed. In either case, it's

the value 2 which triggers writing of the END marker.

If you need to write an END marker on tape without having a
program or file to write, you can do it with one of the following
statements:

Original ROM: POKE 241,1 : POKE 63k,5 : SYS 63673
Upgrade ROM: POKE 212,1 : POKE 34,5 : SYS 63622

The first POKE statement specifies cassette drive #l. You my
change it for cassette #2 if you wish.
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Atterntion Multi-Ferichsrasl Useprs—

It has beoen found that whzn more than one eericheral  is
conrected o the IEEE-428%5 buss. a2 =lisht  eroblem w2 ocour

showld one dewvice be DM 20d the otlher OFF. Takie Ffor-  sxame ls
the Followins seaushce of susnts .

FET O
Feimter OFF
Disiz OFF
Towme. OFEM 1 » & + 4 o, ? @ DISKFILE - 3 ., W "
FET reseonds: TDEYWICE HWOT FRESEMT ERROR

Thi= iz of course what 200 wowld sxepsct. How  peowsr we the
Fr-irter, leavins the dislk unit OFF.

Tz OGPEM 1 + 5 o 4 o " 8:DISKFILE » 2 , W "
FET reswkond=s: EEADY.

But the dislk i=s OFF or essentialle "NOT FRESENT". Therefore:

FREIMT#1."FILE DHTH".
ceomill Fresult in lost data.
Theres 1. howswer, a tezt that can be mads to protect
aasinst lost info. The =tatus  word. =T. i= =t to —-122
whernswer the above situstion ocowrs.  Theretores the Ffollowins

test could be includsd immedizate 1o after the OFEH s=tatement:

IF 57 < & THEMW FRIWT "LIEVICE HOT FEEZEHWT"

darmed =ince 29 proorams uSine disk File
112 loaded from the disl. the  disks owill ke
oS znd the skowe =itustion will erobakb o neoer

Dot ke
2TTSSE 2SS

turred OH o 20w,
ke erncounterdd.

o
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7LOAD ERROR

This note desls witﬁ.PPDSram load errors on the 8K FET
(Release 1)y snd how to recover from them. :

Within two daws sfler getlins ms PET (Nov78)s I discovered the
merits of bascK-ur cories of rrosrsms and dsta files.

All I did wass rress PLAY sno RECORD when the messsge said to
rress PLAY! It wss onlw some twenty secondsy hut il wss

sufficient to wire out the file header and maske the file
inaccessible.

Ever since I’ve maoe sure Lo Keer multirle coriesy on the same
tere for rrosrsms under develormenty on s dedicaled bacK-ur

tere for rrosrasms thsl are more or less ststic,

So a8lso the Journasl rrosrsm that I was develoring bhack in Julw,
The only thing wasy I wes slso working on snother rrosgramy which

that I sccecidently seved on the wrons tares Scrstch Journsl
version 0.6,

No real harm dones since I still had, version 0.5y rishl? Wrons!
It Just so harrened thsl zZood old 0.5 had & losd error.,

I tried Just sboul evers things demsgnetize & clean hesdsy
poth tsre drives on ms FETs LOADR vs STOF/shifty freeze c;qsrii
rewind tsre evenlus loosen scrows in cassetle housins and rlo
seversl other FETs. Abouil the onlz thing T did nol rlawe wilh
was head sllisnment (since the tzre hed been wrilten wilh this
sllisnmenty it ocushi to e ortimel for resdins).

All to no avasil. A losd error I oty and losd errors T Kertl
ocn settinsg,

Yet I Knew the dats wzo there!
on Lhat tasresy most of wiiicihn o
LISTy RUN or SAVE.

e owere some 3000 cohinveclers
caded correctlys ot could not

Since I slill necded thc dourng] srogrems me choloe was simeled
salvedse or re-develor end re-enter from memorw.

Soy with a&n ingenuity born of laziness (lhael beding one

of the rrime cuelificobiong for 21) srodgremmersds T ooelve

From Jiwm Butiertielad’ s memsre e £

=ar Thie Best of Trensasotor wol 3 : i &

shid my Ownh Giszssemnclen listinsg of is T & e
essentizil informw=zticon on rointer Ticlods andg rﬁutjnva.

First let me introduce the cesl of cheroctersd

sbhe rrogremy 1l slarts @
othe file hesdersy ot Yoo éi«
e Jlosd stert woand ol U
e lood end »t;ul Lhd
yUhe steri )
Sthie end of
Jthe end of
Ahe stert ui oA el BN
+Lhe Next Instruction Foiont

BASIC rrosram instruce

~~

aré for terc 2
F.cl b
J“
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+the BASIC Line Number {BLH) thzt is rart of ever:s sliolement
+the zero bste thsti identifies the end of each RasIC

stalement :
+the End Of Frosram {EOF) markers which is & dumms RNIF of
which sl least the second bste conlasins ~ero.

After 8 normal load FET urdstes the end of BASIC rointers the

end of variasbles and Lthe sisrt of available srace rointors

based on the end of load sddress from the file hesder.

Not so on 3 loso errors the end of RBASIC/start of verisbles

P01nter Temsins at 1024 {(the stsrt of Bﬁ%IC rointer Lo be
»waect),

However’ if varisbles sre used thew will be stored starting

location 1024y i.e. smscK on tor of Lhe rrosrasm.

The following code will fix that (assuming LOAD from lere 1)1

TPe( 537 )iFPe(638) - which results in the values being rrinted
{remembers no varishles msy be used zet
237 17 exasmrle (237+2556%17=4587)

Pol124y237'P0125517- sel end of RBASIC/start of variables
Pol126+237tP0127y17- end of varishles
Po128»237:Po129y17- stsrt of avsilable srace.
Hhew! Now we can use varishless 5incé thew will now be slored
startind 3t 4589.

Next ster is to rebuild Lhe NIP rointer chasins wh@r? e RIF
rrecedind everys BASIC ststement rointz to the NIF hefore the
next statementy until we set Lo the dummz NIF thct marks

end of rrosram.

SYS 50224 is sn orerating suystem routine thet does Jdusl that.
Howeversy it does that bssed on zero bules, Tl sszzumes bLhal evers
zero bste it encounters rerresents eilher the end of @
statement or the end of the entire rrosram. Thus 5T

the load error introduces srurious zercess thes mawm throw

SYS 50224 for a3 loor» and the routine would =s=tore HNIFs on lur
of valid dats., If it does workKy howevery 11735 the bu fTar easier
method., If 1l does nol work .ust reset the szsten and trw Lhe
other rossible arrrosch.

The slternstive is to write s one-line immediate rouvtine Lhat
will follow the existing chsin &5 far as rossibles i and
continue.

The following routine will rrint s list of NIF=s 1 sscendins
ordersy with line numbers (BLLN)y 5ls0 in SZCENGINS Oroer.

Ans irresulsrity in either list indicastez & lo&d error,

I=1025 initislize rointer to first NWNIF

FoK=1T70900:.J=Pe( I )+256%Fe{ I1+1)iB=Pe( T+2 )4255%Fel J+3):
7IyJsBI=JiNe

This results in a lisi such as!

1025 1052 10 ;
1052 1066 20 ;
1066 1099 21

1099 1120 507 !
1120 1156 &0
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The followine 15 2 machins lansuzos subroutirs that will

o hee Cortents

e loies

ir

“;}‘;e =Tl '}

27 fes

4

screen ':‘f‘p't«:r
CasEFeTT &

coPry ¥ tihe Soresn miant o8 ssgeed,

J—
DT 0D T D

b T

ot

,.
DoOIDCCIDHOCNOCI

-,
DU

DDA

DO [

...
Ao l,:.'

.
osat

oUN)

S i) DI R RO R
[a Bl v B o~ B RSN OB ]

Dy Y o

[x]
(]
NS
m
e B 0 0 0 O CSCR0H R R 08 NN R R e R K

R A o
OUNNMo() I._“;I l‘_;,l I_.'l

ey e D

= S
= Mo o on o

ot

i RSN ORI g R~ =LY

) T T T o 000

o p =R RXY

o 0 AL

< YES
Dol 1 e SO 3 9 (8
Dol W O (U SN ORI o B OO o o o 0 O o it (8 O

(f. DO e DR VRN R &) IO | Irbe (YO8

T o [

.._:‘
2
o

U Oy IOUNAA I N

.
ma!

I &

= FF

FF

FF

+ SCREEH FRINT ROUTIME
i CALL WITH ;

FOINT
FELAG
COURT
Ck
DEVICE
CHD
FRINT
SLISTH
RTHOFF
BEUSOFF
ZCREEH
CHSE
SCPRET

LIHE

LOKEFR:
MORE

SHME

A=

wowowownn e

-
=
I I

™ O
=
I

STH
LIR
=TH
STH
JER
JER
LDAR
STH
LA
=TH
JSR
LIF
LIg
CP¥,
EHE
LDH
JZR
Loy
LA
AHD
TH=
LIA
EOR
EFL
LDH
STH
RHD
EOFR
JZF
T=H
CHE
BECS
ORH
EHE

=ZYE R

S0

-

FO32A
#1F

F21

F22

FaD

$D4

FEB
F¥FFD2
$FOER
¥F12D
$FFCLC
F2095
FES4C.
#>SCREEM
FOIMT+1
#SCREEH
FOIMNT

#4

CHD
DEYICE
SLISTH
ATHOFF
#25
COUNT
#CR
REFLAG
FRIMT
#1511
CRSE

#12
LOMWER
#5311
FRIMNT

#7
CRPOIMT .Y
#3TF

(POINTS,
RFLAG
SAME
CFOIMTY.
RFLAG
#1o0
e

FRINT

-

-

#¥z
HOTHLF
#3403
SEHD

2022 "=
byFf+er
Srrs BRSIC o

e imhers, It

oo 1 ke

2m where 2 kFaeed

sLISTEN TD IEEE

s GRAFHIC

o
-

R LE

JSET POIMTER TO
sSTARET OF SCREEM

GOFEM PRIMTER
;25 LIMES

+STRET HEW LIHE
sREME-0FF

JSHIFT FOR LAC

EHIFT FOR GRAFHICE

+SCREEM CHAR

JESTRIF REVE

JETORE

sCHECK RYS

sSRME AS LAST CHEPRIE

SLOG HEM EMZS STATUE
SBUILD EMS OHASOFF
;RECHLL FRIMT CHAR

+CHAMGE ALFHA Z0OME
ERAHCH ALEAYS
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43 HOTALF  CHMP  #%40
BA i "BCC SEMD !
& CHF  #3E0 s

; ECS GRAFPH

a5 ORA #5320

B EME SEHD 2ZFEND- Alk= o3

RS} GRAFH EOR  #3Ca

D2 FF SEND JERE PRINT RN
IHY

28 CPY  #40

93 CBE BCC MORE

iF LDR FOINT

27 ADC #3232 o-

1F STH POINT TR

50 BOC %44

o0 IHC  FDOINT+1

22 DEC  COUMT -l

RS EHME LIHE e

an LDA  #LR

2 FF JER  FRINT

C: FF JUP $FFCC - CLESR BUZ ¢+ QUIT

Do N RN RN oURY
Do)
s

TIPS fa S D T

Dot

.
-
o'

-
v

o e = (u (e )

-~
't

DO DO OO N ]

Ty 00

'n'o

1%}
i
%}
5|

DDA A DA
I
{

LT Mg

LREEEM FRINT ROUTINE

1T
)}

n
mm
D=

(a3}
— I

D]
=
Dix]

fue o) o= = o
| DX
DU )

P T WM M
mm
o
-

I

BE DIRTAR 165.128.132 . 3.3
18 DRTA 16%.49.133. 2] Z.ig4
O DATHA 240, 35,49, £ ERECE
SOLATH LS5, 130133 z : S.oic A

171747 &, 24 120508 2
18£S, 145, 22, 2 255, 1A 8. 177
31341127170 LTTL31.68. 32 L8
LE o 1yy 21.133:32.41.122.73
148.32.210.295.136.20, .32
175.4.2. 64, 208,14 501.64.:44
14,201 .58 i) 3.126.208.2
V3.132. 322, k Qi 192 .40
LATa 144, 205 1 &° R 5= IR A S AN
LARTA § 4.5 Iy Lo
AT 12 1z, 20 1. 7S
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1isa
uEs
BRK

b and ».'1

G658 /0
F680LF 12445

Cilesrlys 115651157 du not contain & velid NIF.

In this srecific instsnece it arresrs thset 1158851157 sre
indees the HIPF (since the RLE looks to he correctds bul

tite RIF hss been vlobhered due to the lozd error.

Freauentils losd errors asre & resuli of timing errore,

This is where the resd routine cennct heandle the varistions
in tsre sreed Lhel 1l Frerceives,

The result is communly thal the resd rouline resds more hiis
than were scltusliz written Lo the tzre. Convercelw the
rouvtine mss aciuslly resd Tewer.

In mz case the errurs occesionaslls were wrong characterss
or in some instences one or more characters missninsg or
extras., Yel subsewuenl chuorcoters would stil) by and Yarse
be correct. In olher wordes it would srresr thal Lhe

read routine casn recosnize and sunchronize with bete
boundaries a8s recorded on Laire,

The imrortsnl thins here is that Treguentls & NIP sddress
would be out by »lus or minus one or two huetens hul oo
would Lhe nexit one sna the next,

To view uwhat the internsl rerresentastion of the Frosoomn
looKs liKkesy sn immediste routine =uch as the followins
mss be useds

I=115%5 -loc of ls=t valid{T) ®WiFs winus 1 Lo cheel
for rresence of rreceding 2000

Fok=ITOI4869:i7TFei R )i tiHe ~ would vesuli in
0 132 & 7O 0 l4m 33F 33 4% 48 4B 44 T¢ A0 ..
NIF BLM O CGOTE ; { & 7 LA N
{sorrsy not the interrreiztion shown i Lhe seeona Jines

(__'

An other asrrroasch iz to rrant ih
mu e

a5 its content. Thzt mekes 3L W
soins ons

FoR=ITOI+SO:T R K " Felk i e

EaN = X4

- Rever
‘v’ - Rever

This would show slternsicly & jocetion cdoaress in reverao
video ly Tollowed be it contentd

Qe g . . . R .
7 g L4 HISY nl
132 3007 4 E TS I T I ¢ &

10C
1 1074 4 ..

Ulm
cr

73

This facilitstes vieokKin:s Lhe HIF coluel oo
the exrected one (wn Cohbodned in bhw Freoond

A further vsiraistiun on Lhis to inclute two cursors ledt
charscters:
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Foh—ITOI%oO'?’?'h el Peli R el
cl - 5 sinsle cursor-lefi character

This sets rid of the cursor-rizsht the FET inserts afler
all numbers. Not onlvs duez it comrress the listinsg, it
also sllows reuse of the slastement {such as sfter & POKF;s
or for s differenl asrea) withoul oceassionsl disits from
the rrevious data showins Lihroush,

If an individusal NIP is wronss the mosl exredient solulion
is to FORE in & new vaslue,

Ify howevers several subsecuent NIFs zre =11 out bw

the same amounty moving over lhe rest of the Frosram

mas be indicsted.

Visusl insrection will hsve Lo indicste which hstes to
surrressy or wherre to oren il ur.

Remember the msin concern risht now is to set the rrosrem
in such share that it can e LISTed snd urdasled normalls,

On comFressionsy as in the followinsg rouliney bstes sre
coried into lower numbered locations. Thus if locstion 33132
is stored in 1111y 1113 in 1112, 11314 in 131135 elc.s
location 1112 hss slresds been used bw Lhe time 1113

is stored into ily snd thus msw be ssfelw clobbered
For exsmrles

FoI=1111T045872J=Fed It2)IFolsJitle

The +2 in ihe FEEK commsnd csuses eversthing tc he
oved over (“io the lefi’) by two butes.

Note ithst merel=w chsasnsging tihe +2 to -2 wWwill not move everaibngs
two rFositions to Lhe isnt,
Instezd the leftmost Lwo chsrascters will bhe

Fraresat Lhir oo
the entire section Geing moved., In the shove exenrle {wilh Lhe
+2 chansed to —2) bule 1111 would be esicKed ur firsls ang stered
in 1113, Then 1112 would be siored in 1334, Hext 313313 wouid b

ricKeo ur Lo be ztored in 1115, Bui 31113 conteins the value
from 1111 bw nowy and tnﬁi ig what would be derozitest in 1330,
Thus 1111 end=z ur in 13335 1135y 311375 elcoes wilh 13372 enciin:
ur in 2ll Lhis inbetlween rratiwna.

To handle such & shiit rishl srorerlsy the move hae to stari
from the rishty e.s.1

FoI=4582T011118TEF-1{J=Fed T-2)iFals.dike

That essentislls sumsz ur the totzlits of this technicue for
salvasinsg rrosrsms from Josd errors.,

I desy howevers sincerelw hore thisl zou’ 1l never have Lo use

1o
.
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The IEEE-488 Bus

A varallel interface designed to exchange data with selected devices
comected to the bus.

Many devices may be connected at the same time, but only the one
that has been selected will send or receive data. For example,
two printers and a disk unit could be connected to a bus; the Basic

program would arrange to send to or receive from the various devices
as desired.

Selection works by means of a "calling" system. Before sending data,
the computer first sends a selection character, which commands the
appropriate device to "listen". If the device is connected, it will
acknowledge the command. Now the data is sent; each byte is
acknowledged by the receiving device. Finally, the device is
disconnected by an "unlisten" command. . To receive data, the
computer instructs the aporopriate device to "talk". It then
accepts data until the device signals "end of data", at which time
the computer sends an "untalk" command.

Commands are distinguished from data by using a special line called

ATN (attention). If the ATN signal is low (meaning true), the
information being sent is a command: talk, untalk, listen, or unlisten.
If the ATN signal is high (meaning false), the information being sent
or received is data. In this system, only one direction is used:

the computer sends ATN and the devices receive it. When ATN is low,
all devices receive the commands, to see if they are being selected.
When ATN is high, only the selected device will accept data.

Another line, called EOI (end or identify) is used to signal the
last byte of data. It works in both directions: if the computer
is sending, it signals EOI low (meaning true) with its last character;

if the device is sending, it signals EOI low if it has no more data
after the character it is sending.

When a device sends to the computer, it delivers each character only
when invited by the computer. Similarly, the sending computer
delivers characters only as fast as the device is ready for them.
This flow is controlled by a "handshake" procedure.

An examole of selection: When Basic executes OPEN 3,4, the IEEE-L38
bus s=ts the ATN siznal low and transmits hexadecimal 24 to the data
lines, instructing device #hi to listen. If the device does not answer,
Basic will return either DEVICE NOT PRESENT (ST=128 decimal) or
WRITE TIMEOUT (ST=1). Subsequently, when the command PRINT#3,"HELLO"
is given, the ATN signal is again set low and hex 2h transmitted

to instruct #4 to listen; then ATN is set high, and the characters
H, E, L, L and O are sent, with EOI set low during the transmission
of the O character; finally, the ATN is set low and hex 3F is sent
to cause the device to unlisten. Note that we haven't closed the
file yet; but we have (temporarily) disconnected the device.
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Using CMD on the IEZE-4188 Bus

CMD does two things:

-~it opens the approoriate device to "listen";
--it will divert output, normally directed to the screen,
to the IEEE-h88 bus.

Both CMD activities are cancelled in any of three ways:

--preferred: when the bus is addressed with a normal PRINT# command;
--when any INPUT or GET is performed;
--vhen a Basic error is encountered.

It is best to avoid CMD within Basic programs, since any use of INPUT
or GET will cancel it, and the programmer will have to arrange to
repeat the CMD as necessary. Use PRINT# wherever possible.- CMD is
most useful in obtaining program listings. The preferred method:

OPEN L,k (identify the printer as device # L)

CM L (open the printer to listen & redirect outout)
LIST (do the 1listing)

PRINT#L (cancel the CMD functions)

CLOSE L (close the file)

Never close a file until you have first cancelled the CMD command.

IEEE-}188 Handshake: - a brief technical descriotion

The same handshake orocedure is used for both command and data
transmission.

The talker uses the DAV (Data available) line to indicate that valid
data has now been placed on the bus. The listener uses two lines:
NRFD (Not ready for data) to indicate that it is not yet willing to
receive data; and NDAC (Data not accepted) to indicate that it has not
yet taken data from ths bus.

Transfer of data takes place in the following manner:

1. The talker initially places DAV high (meaming false) to indicate
that data is not being sent yet. The listener will have NDAC low
(meaning true) to indicate that no dzta is being received.

If the listener is still working on something (say, printing the
previous character) and can't accept data yet, it will set
NRFD to low (true), meaning it's not ready.

2. The talker checks the NRFD and NDAC lines for both high (meaning false).
If they are both high, something is wrong. If the computer is the
talker, it will send DEVICE NOT PRESENT.

3. The talker places its data on the bus, but doesn't signal DAV low
for data available until it sees the listener's NRFD is high,
which signals that the listener is ready to receive data.

The talker will wait forever - there is no timeout.
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. The data is ready, so the listener accepts and stores it.
Then the listener sets NRFD low (true) and NDAC high (false)
to acknowledge .its receipt. The listener has a time limit

on this activity: if it doesn't complete in 64 williseconds,
the talker will flag TIMEOUT ON WRITE.

5. The talker respoxids to the acknowledgement by setting DAV high,

meaning that the data is no longer offered, and then clearing
the data bus.

6. The listener detects the change in DAV, and realizes that its
acknowledgement has been seen. It returns NDAC to low, completing
the character exchange cycle. There is a time limit here:

if the listener doesn't see DAV go high within 64 milliseconds,
it will flag TIMEOUT ON READ.,
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Ielete Resp of Instructions in Prosram

One of the more excitinsgy slbeit undocumentedy instructions
on the PET is Lhe ‘Delete Rect of Instiructionsin Prosram’
or DRIP instruction,

If vou haven’l set had occassion Lo use ity consider sourszelf
lucks.

Under cerisin conditions the urdzsting snd rerlacing of & RASIC
rrosram instruction results in the disssresarsnce of that and
3ll subsecuent instructions in the rrosrsam. As this seems

to hsrren only after extensive (and not as wel saved) rrosram
changes have been mader the result is & lol of excilement.

This note describes what herrenss whens how to recover from ity
and covers a technigue thal seems to rrevenl 3ty bul since T’'m

not sure how or whuy I can’t be certsin thal the rreventative
measure slwsss works,

The content of the note asrrlies to feleaze '} of the FFT BK sustem:
the ‘olgd ROM‘ .

The onlws casuse thst I =m cerizin about is an inlerurt of =
rrosram occurs that is using Lhe PRINT2 to write to the TFEFE bhos,
{Where ms rrinter sits as device no 4.)

Ans subseruent sttemrt to chanse the rrodsram frecuentls

results in 3 “DIRIF’,

Howevers if I enter =z ‘CLR’ command in beluween o CEuse 2n
errory such 85 & RUN commsnd with an invalic r

does not arize.

The szmrloms sre sz follows. P
that Lthe newls entered {urdated;
number. BASIC Lherefure iresis
new oney ano moves over the res
to insert this "new’ .dtrukiao

+

Howevers BASIC msKes othner errorss Lh

el BrE BVEDN NG5 ReVERE
It inserls & =zero in thne hisk-order {=zerand) sosilion of the
Next Instruction Fointer (RIFP) of ihe Tirst coon SO
the urdated inztructions thus siznsllaing ke cnd ol Progy .
The rarl of ihe rrosram thaet bies b ved to allow fTor the
insert of the “new’ i1instructicns b fiael dhn Poamter: updatesl,

Fortunatelss BASIC leasves Lhe “end of BEASIC/starit of varsable
rointer intscis so veriazsoles can o ]

The solution of thisz rroblem 3z sctuslis auile =inpie’

+ remove the srurious zero
» rebuila the Fo:nt@rch( i

I hsd visions of BOPhjatita’*w srcstem degie Lo peoconstoucd
rointers based on the minimus nuaies of bytes

rer instructltionsy zero butes

sz hetween Iteterienl
numbers znd visusl insrection

*
But once morey Jim Butterficidg o
routines identifies one cslled

»
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petween HRALIL jane:s «iler jnsept/detete 11}

As it turns ouls it is verws siwmeled 3F Lhe =sodress epointed

be the current NIFs which itselT 3s & NIPs contains & rero

in the second bsiter it is considered to be the end of errosream
All other zeros starling st NIFt4 (to make zl)lowance for the
BASIC line number )are considered to rerresent the end of an
instruction.

Thus bz removing the zero thst eronecuslw fTlass End 0f Prosrams

the rointer chsain cen be rebuill by invokins this routine
{9YS S0224),

Theoreticsllys 5Y8 50224 could 3lso be used to find the location
on the End OF Prosram zero bules 5z it lesves lhe sddress of
the last NIF in locstions 1135114,

Unfortunastelsy howevery this is not a closed subrouline, Ji
terminatez by brasnching {(JHF) inlo the PET s main command
Frocessing logicy rsiher Lhan returnins to the caller.

Locastions 1135114 have been clobbered huy the time control
is returned to the Keshosard

What can be used is an immediste commandssuch ast
I=1025tFoR=1TO1000 . J=Pe{ I )4258%FPe{ I+1 )iTIs Jt I=J e

which will rrint s list of HIFssy that is in &scendins
ordery urto and includins the sddress of the fsulls RIFy e.s.d

*

3255 3272

3272 3301

3301 3358

3355 S5

99 123586

BRK {(stor &5 soon a3 dir occurs)

In this exsmrle locstions 3354533537 contain the faultw NIF,
{ These bstes contasin 55 and 0 resrectivelsw.
How 3ll thst i1z recuired is the followins!

FORE 33537»1

SY5 5022

The FOKE instruction erasdicates the value zeros and the 878
rebulids Lhe rolnter ohigin.

<le bwie 33546 would originzlle heve contsined 13
13)y however thst iz dmmasterial as the
L

inslruction tist wes Lhere nss oeen movedy while the SYS 0224
onls wmakKes th

In sbove exdswm
>

g I TIEn gL
(13X2565450=3

oy Yt

-

i
e distinction zera ar nON—-7erc.

I hore this will sllow olhers to desl) with the DRIF instructions
howevers the srrrosch of frecuent savinsg of erosram uedatles
is still rreferasble!



Cross Reference
I‘ve recentls comrleted s crosz ref
in the 8K PET sustem (Relesse 1) th
RaM snd PIA/VIA locstions.,

The rrocess was ascluslly cuite simr
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erence of &)1 insbhracison.
et reference individuei

Je. T used a dinestcwhier

thst scsns for selected orcodes and srecific orFerond sooreonen,

It onls took some 280 hours of =ror
the required few hundred times.

Becsuse of its size I‘ve only inclu
srrroximstels 25 rsse listinsg.

ecning o ccan the ouvatom

der the firsl radge of Lhe

The tere Tile for tlhis cross-reference contains some 77000

characters sng 3000 records.

If ansone is interestesy I°11 s5ladl
eilher the lislins or the tsre.

I musty howevery insist on = coruin
charse. Photocories cost me & dime
anzbods elsey anod il taKes oaver an

If sou sre interesteds send me & nole

include $4.50 Tor rhoto coriezsy 3 4
3 rrint/oisrlas rrosramd)s or 310,00
For the rhotocouries srecifs decimal

Frens Vsnliuinen
T

75 Westminsisr & .
Torontosr Ont, HER INY

Ve

v send them & coryv of

g5 rpootase and henclins
{(actuallse 2 cenls) Jike
Fponr Lo cory e Lenee File,

-
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— , - - )
CROSS REFERENCE LISTING FAGE
LEGEND .
notstion rrecedind sddress -
A - Accumulstior ) -
a8 M - Memoru 4}
X = X-resgister
Y - Y-register
F - status flass
S8 - sisck register
notation followins address
I - Indirecl sddressinsg
XI - Indexed indirect (on X res)
IY - Indirecl indexed (on Y res
X - Indexed on X res
Y - Indexed on Y res
D - Dunsmicalls modified instruction sdar
0 L=3 Juwmr insir to USKR routine -.
bute 0=%4C - JHP
A C423 X A C4C8 X A C4F8 X A CS16 X M N3E7 X  nage1 XIJ
M EOED XI M EODR A E199 IY ™ Fn4a M FRS4 IY MW FN&F
F FD6B IY M FEOS A FEOI IY M FF11 IY F FE13 IY X FF43
A FFR2 XI
1 Jumr insilr to USR routine
M D3RB X M 773 X A 780 Y A N7AR X Y Ne&& X M NBAC X
# D878 X M O87F X M nagal X M Degx X M FOF1 t §D4A
A FIS0 M FIIS9 F FDSH M Fhisl A FNG7 M FR72
F FD74 M FEO9 H FE18 F FE1A
2 Jumr instr to USR routine ' ,
M D3BF X AN II792 Y s I79C X Y Onas2 X M ngag X M N285 X
1 E0E3 A FOGLZ 8 FIS9 M FFO2 A FEOF M FF2n
F FE2F -
3 L=1 Active I/0 device no (for rromrl surrress)
A C35 M €364 Y C47C M 0222 A C9CE n Cen?
A CPE2 A CASE A CASA A CARs M CAR4 X CACH
H CADI A CRIDS H CADN & UaFsn & CR10O A CRY7
A CBSD A CCOS A IWV92 Y A D775 X Y neaE X M nla4 X
M 0887 X M EOF2
4 L=1 Nulls for carrisse return & linefeed inot used)
4 C76A X C9ES8 A II78R Y A NF8F X Y Iaaa X M NR&O X
A 0837 X M EOFOS
S5 L=1 Cursor ros’n for INFUT & PRINT {calumn where next ch
ar will so) T
M C4DE Y A C4E1 Y H C501 Y HoOYTA H C?2F 4 A C9F9
A CAl4 A CASA M CA&2 Y noees M FOF8 H F1CF
A Lil4
6 L=1 Terminal width (not used)
4 w,
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Technical comment on FOR/MEXT loon structures. Ji~ Tutterfield, Toronto.

Recent remarks on popular Basic immlementaxtions indicate that
difficulties may be encountered if the prorrarmsr jumns out of
a FOR/HEXT loop.

This would be very serious if true. The nrogrammer doing a tabtle
search would be required to continue scanning the table even after
finding the item he wants; or to use questionable nractices such
as medcling with the loop variasble while still within the loon.

rortunately, it's true only for a few comnlex situvations - and these
are easv to fix if you understand how the dwnamic FOR/NFYT looo
works. (Dynamic looos are those set un durins an actval nrogram
run, as contrasted to pre-comiled loons which are checked out ’
bhafore the actnal rin starts).

When a dyrnamic internreter, such as Microsoft Rasic, encounters

a statement such as FOR J= ,.. it sets un internal tables to manare
the loon. These internal tables contain such things as: where to
return if a NEXT J is encountered; the identity of the loon variable
(in this case, J); whether the loop is counting up or down, etc.

These tables will remain until one of three things hanvens.

If the loop goes through its comnlete range (by encountering

a suitable mumber of NEXT J statements); if a new FOR J statement
is found; or if a higher priority loop is terminated for either
of the previous reasons.

The last rule is very sensible, and it's worth a closer look.

Suopose we have set un a sequence of cormands such 2s:

Xafxdmxs FOR I= ... : FOR J= ... : FOR K= ..., and sunnose

the computer, while dealing with these three looos, finds a

new FOR I=... statement. It very wiselv says, in its own comruterese,
"OK - looks like the big loop is being restarted; so the little

ones are finished, too". And it promptly terminates the J and

K loops, removing the tables from its memory.

Fxactlyv what we want - hut there ar=s a courle of hidfer zotchas .

that the user must know about when he gets into trick: coding
rovtines.

The easiest one to snot is the situation where ever, loor has
a different variatle name. The first looo is. sav, <02 A ...
the next one, YOR B ... and the oro-rammer contimes throurh
the alnhabet with eac loon. "is idea is goo”: he can analv-e
how each loop has tehaved, for each varizble remains untouched
for his examination. But each time he jumps out of a looo,
the loop tables remain in memory, using up valvable stack or
table space. He'd be much better off to give at least his
outer loops the same variable name, and reclaim that snace.

The second protlem spot is a little more subtle, and an examle
would best illustrats it.
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Here's a simple program to imut a string, extract the individval
words (elirinating sinple or multinle spaces), and nrint them:

100 INPUT S$ get the string

110 K=1 mark start-of-string

120 FOR J=K TO LEN(S$)

130 IF MID$(S$,J,1)<>" " GOTO 150 skip spaces
140 NEXT J

150 IF J> IEN(S8) GOTO 900

160 FOR K=J TO LWN(S$)

170 IF MID%(S$,K,1)=" " GOTO 200 scan to space or end
180 N=XT K

200 PRINT MID3(S$%,J,K-J)

800 IF K< =L7N(S$) GOTO 120

900 “ND

The nrorram works ouite well, and isn't hard to follow.

It should be noted that if either the J or K loops

run to completion, the variable will have a value of LEN(S8)+1;
this is intended and allowed for in lines 150 and 800.

Before we extend this program into catastrophe, let's note
one thing: by the time the program reaches line 200, both
the J and K loops will still be open most of the time -
we "jumped out" of both of them. o real problem; when we
go tack to 120, the new FOR J= .. will cancel them both.

Now let'!s get into trouble. %e may be writing a little FLIZA
here, and want to check the word we've found against a

table of keywords so as to pick a suitable reply.

Wie'll assume a table of twenty keywords, and start to build

a search loop. Revlacing line 200, we start ' a new loomn:

200 X§ = MID®(S$,J,K-J) pet word
210 FOR I=1 TO 20

Cur loop is now three deep - J and K are still consifered active,
remember? No orotlem with three-level loons; we're still OK.

Put here's where we mirht get clever and wreck evervthing. ‘e
need to nreserve K - that's where our search for the next word
will start. But J has served its purnose., an? conld be used

spain, rirht? ‘ell .. let's see.

Tkis tatle of 20 words is really a double table. It contains
pairs of words such as "I","YOU", or "MY","YOUR". To make our
computer talk we must spot a word from either column, and switch
in the word from the opposite column (so that "I HiV< FLEAS" will
become "YOU HAVE FLZAS"). So we need one more loop to search
over the two columns.

sion
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3.

Let's be clever ‘and use J, since we have decided that it isn't
needed any more.at this point. We code:

220 FOR J=1 TO 2

230 IF X3=T$(I,J) THEN X3=T$(J,3-J): 50TO LCO  swzpn word
2L0 NFXT J

250 NEXT I

LOO PRINT X$3" "3 reneat word

Suddenly everythin-~ stons working, and the world tumbles down
around our projram, Yhat hapnened?

Let's stop and analyre. Just before executing line 220, the

computer had three active loops, with variables J, X, and I.

Now it reaches line 220, and what does it see? A loon based on J,

the "biggest" loop! So what does it do? It cancels the K and I

loops, of course, and starts a new .J loop. - !

When we reach line 250, the computer sees EXT I - but it no longer
has an active FOR I= loop, and you get a NEXT WITHOUT FOR error notice.

The rule here is slightly more complex, tut not too tough. If you
use J as an "outer" loop variable, never use it for an inner loop.
If we reversed I and J in the coding from 210 to 250, we'd have

no problem. Try to think in terms of the hierarchy of loops, and
vou can make sure that a given variable is used only at its

proner hierarchy level.

iet's try to mut the rules tcgether and create a tiny Eliza, nelishing
ur some of the coding as we go. You'!ll have fun adding vour own
features to it.

100 PIM T5(1,L) two bv fiwve array

110 PATA MT,YOU,I,YOU M{ YOUR AN ART “VAZELF TOURSFLF

120 FOR J=¢ 70 L

130 FOR X=§ TO 1

110 R=AD T8(J,K)

150 N=YT K

160 N=XT J

170 IN?IT S&

160 K1=1

190 FOR J=K1 TO L=4(S3)

200 IF AIN3(S$,J,1)=" " TYEN NEXT J ‘
210 J1=J

220 IF JD LEN(S$) GOTO 900

230 FOR J=J1 TO IEN(S$)

2LO IF MID8(S$,J,1)>" " THEN IEXT J

250 K1 = J

260 X$=MID$(SS,J1,K1-J1)

270 FOR J=@ TO L
280 FOR K=@ TO 1
290 IF T&(X,J)=X
300 NEXT K

310 NEXT J

320 PRINT " ";X3;

3 IF KL<=LEN(S$) GOTO 170
—=O179 3o PRINT 2P

Qoo &goTo N¢

>

-3

WEN ¥8=T2(1-K,J):70T0 220
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Mote that the outermost loon is now always called J, the next down
alwavs K. I've tightened un the arravy to use the zero rows and
columns to save memory; and the search loopos are a little faster.

Bven thouph the nrofram is riddled with oremature loon eximts, there’

are no nroblems, Just observe a few sirmle rules, and you'll have
efficient and trouble-free loops.
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The PET® Gazette With A New Name

COMPUTE.

The Journal for Progressive Computing™

From: the new publisher of the PET® Gazette AUGUST 1,1979

_To:readers of the PET Gazette

During the past year, the PET Gazette has grown from a one poge newsletter with a circulation of 50 to a .
multi-page magazine with a circulation of over 4000. Due to this ropid growth the magazine has reached a crucial
turning point. Len has been aimost single handedly publishing the magazine each issue, and writing for it and many
other magazines, as well as typing it, handling advertising placement, and followups, and new subscribers, and print-
ers, and .. well you get the picture. The demand for the PET Gazette has begun to exceed his individual resources.
Regardiess of best intentions, the press of business problems left him falling behind in adding new subscribers, press-
ing his printer for delivery, and so on. Worst of all, he found himself losing the time needed for writing and progromming.

. The solution? Small System Services, Inc. has now acquired the PET Gazette. We're responsible for handling the
many problems associated with bringing an active, energetic magazine from conception to your door. We're lining
up anindustry sensitive group of contributing editors; we're expanding the emphasis of the magazine. You'll still see
the PET Gazette with a primary emphasis on the products (and problems) of Commodore Business Machines, Inc. But”
you'll see other 6502 products as well. And continuing features orrsuch areas as Education, Business, New Prod-
ucts, and Reviews. You'll see an on-going illustrative column on maintenance and trouble shooting for a wide range
of problems. And you'll get advice on program design and style.Plus new features to bring you more information
from several viewpoints. You will most assuredly benefit from all these additions.

Your role as a reader? We'll continue 1o solicit your odvice and written contributions. From our perspective,
we’ll shape up. The PET Gazette’s next issue will be a massive super issue, Fall 1979, including a Christrnas Buyers
Guide, and general hints of what's to come. We're upgrading the quality of the magazine, and redesigning it for
reading ease and practical use. This super issue of the New PET Gazette will be distributed free to all current subscrib-
ers. It will be followed by the first of our normal bi-monthly issues. As of the January/February 1980 issue the PET
Gazette will cammy an annual subscription price of $9.00 for 6 issues. The single copy newstand price will be $200. A
third option. which we encourage where feasible, is a “personal/retail” subscription You subscribe through us at the
reduced annual rate of $7.50, and each of your prepaid issues will be included in the advance shipment to your local
dedler with his standing order. You simply stop in and pick up your prepaid copy. We save the mailing costs, and you
get your issue as fast as UPS recches your dedaler, and save a few dollars to boot.

But what happens to Len Lindsay after all this? Well, we’ve ocquired the PET Gazette, not Len Lindsay. He'll-
give.up the title of jack-of-all-trades while retaining the title of Senior Contributing Editor. He'll remain his outspoken
self with no allegiance to anyone. We'll handle the business end, help coordinate the material from the newly odded
associate editors, etc. but best of all, Len will retumn to the more exciting aspects of this “business” ... writing, progrom-
ming, and reviewing. The new expanded PET Gazette will continue to include all the help and information as previ-

ously, but will now also include articles and columns by the leading names in the field. Included will be specific help :
with PET Assembly Language Programming and good hardware help.
Stick with us. It’'s an exciting time for the new PET Gazette. Our title is "COMPUTE, the Journal for Progressive B

Computing.™* We plan to live up to the goals implicit in that statement. if you've sent in a donation check to Len
since May 1, let us know if you wish it applied toward your new subscription (include a photocopy of your receipt from
Len). If you are interested in our “"Personal/Retail” subscription plan, include the name, address, and phone number of
the dealer you'd like to subscribe through along with your check. Checks should be made payable to: "COMPUTE.”
Regardless of your decision now, you can expect to see the next issue of the new expanded PET Gazette in early
October. Or stop by the PET Gazette booth(119-A) at the Boston Computer show Sept. 28-30. We hope you are as
excited as we are about these improvements and additions to the PET Gazette. Thank you for your continued support.
Cordially,

Robert C. Lock President, Small System Services, Inc.

Len Lindsay Senior Contributing Sditor, COMPUTE. The Journal for Progressive Computing™

PET® is o trademark of Commodore Business Mochnnes Inc.

“COMPUTE. The Journal for Progressive Computing” Is o trademark of Small System Services, Inc.
200-90?2 Spring Garden Street
Greensbeoro. N.C. 27403
9NG-272-4657.



