(REV,

BINARY TAPE

BASIC
B)

SOURCE TAPES

SOURCE LISTING

20392-60001

20392-80001
2039280002
20392-80003
20392-80004
20392-80005
20392-80006
20392-80007
20392-80008
20392-80009
20392~80010
20392-80011

20392-90001
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8661
PRZAD
WRITE
PUNCH
REED
LWBHA.
Flal.
LUAR
PBUFF
PBPTR
FRABP
FCORE
SYMTF
SYNTA
LSTAK

A8BTB

8B8T0OE
IHOFF
IHON
TLINK
PLSTR
LI8TR
TLBTR
«BUFA
BADDR
CCNT
SBUFA
SEPTR
TFLAG
TTYFL
T8TPY
L8TPY
HBTPT
PRADD
NXTSY
+LNUH
TYPE
DBTRY
NXTDT
RCCNTY
REYH
Si8N
EXP
o

1 {8
TEMPS
HLABX]
81

62
B3
8TARY
RUNA
FABES
PEXHA
RDYDA
DRUSA

008164
BOg162
VD163
8ea1n4
veo106
oE0118
eepity
a0a1ie
589113
ooBLL4
PBOLL5

#00116

BOGLL7
60120
909121
509122
209123
000124
000125
29126

- 800127

0668130
00013}
wea132
200133
283134

#e0138

P80136
000337
voei40
6ovl44
vUR142
PoBL43
vooiLaa
PEB14%
0UpL46
popL47
%oB150
0eo16e
ponL62
8008303
Pa0154
202156
wagioe
eoeL1s57
A0B1L71
Heel173
0e8178
eBQL77
ofp2ayl
epez02
PRE203
0ap204
0802068
003206

AStB,AB,L,T

BASIC LANGUAGE == JANUARY 1, 19070
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L]BYA
HATA

ENATA
T8RCH
FKDPA
CNETA
NUHCA
INCHK
ENOGTA
NUNDA
PGINT
ouTlA
ouTSA
ouTLA
OUTCA
GETCA
DIGCA
LETCA
88YHA
FETCA
FORMA
+LOGA
oEXPA
oFADA
«FEBA
oFHPA
oFDVA
ARINA

HPYA

FLUNA
PACKA
FLY
IFIXA
PRNIA
CHRBA
ACCSY
DELIY
FDAY
LCKRA
XEC4A
F8C1A
FOR1A
FOROA
FOROB
FORLD
FRI2A
EOF
NOEOF
ESHIA

- EBYN3

FSCEF
E6MLA
EOUFA
ERBFA

LBUFA
LNBFA

080207
002210
eooats
868212
880213
geanse
809215
600216
050287
059220
900221
800222
589223
200224
008228
200226
095227
260239
609231
p93232
A08233
vee234
880238
089236
600237
660248
050241
660242
038243
8008244
038248
966240
800247
906256
000251
ea0252
0002863
669254
059258
000286
689267
209268
908264
069262
560263
000264
800208
068266
080267
000279
080271
008272
089273
0008274
eno273
p00276
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ERBS
REGER
Fopas
STBAS
XECAR
ARBAS
PDFBS
TBLAD
STTYP
HATIO
Mcaor
PDFNS
MATFN
ANEXT
ADATA
ATHEN
ATO
ASTEP
ANQT
ATAB
MBXL
ol
Y

3

o4

N

o7

8
9 .
10
el
15
23
26
%14
o268
030
o33
52
33
034
37
040
o4}
43
045
46
47
048
«49
.58
203
8100
€

F

72

0aa277
660300
000301
BUP382
BO93D3
PBa304
EREL
200306
QBn307
pOA310
8UO31 1
009312
PAN31Y
een314
eea31N
eBE316
B68317
#An320
0B9321
060322
8ap323
4np324
BB0325
2ep326
BBY327
009330
#GO3ISL
828332

480333
888334
enn33s
320336
000337
P80340
200341
000342
880343
088344
eue348
808346
06y347
0ag350
0op351
BE0352
890353
p0R354
600355
0609356
0PA357
o8B360
06R364
080362
009363
800364
088365
28P366



PAGE 0604

800367
280370
900371
806372
200373
POD374
800375
008376
00337y
008409
8n04as
fep402
808403
P00404
9658400
860406
0nB4n7
008416
BHO4L
800442
890413
LELY YT
(LT YY)
800416
PeeaLy
pega’o
00942}
popd22’
900423
AHGERS
000428
0ED426
006427
080430
BOH43Y
ARH4I2
PBOA3IY
POI43A
0BO43H
006436
800437
080440
Q80441
806442
080443
080444
POV448
BeB440
papaay
900480
000491
0B0482
Peo483
030404
800408
880406
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D§33
MH236
M310
M100d
MAXSN
MSK3
FN
OHARK
HALF
HONE
MNEG
FLGBY
MAXFX
MINFX
BLANK
ERROR
MVTOH
LUALR
CONST
CONS1
CONS2
CON33
"SYELR
NURCK
NUHCY
NUNC2
NUHC3
NUMC4
NUMCH
NUMCS
NUMC?
NUKER
NUMCS
NUMC9
NUHMLO
NUML2
. NUML3
NUML 4
NUMLS
+PACK
PACK]Y
PACKS
UNDER
PACKA
OVRER
OVFLW
NORML
NORMY
NORNM2
NOGRM3
MBY1O
DBYL®
MPY
MPYL
MPYQ
SYMCK

00p4a57
020460
0ep461
020462
380463
Unn4a37
000464
08p465
#00466
480466
288470
200470
oAv4a72
08AA74

008476
0Bae77
000554
0Ap5586
neps67?7
700602
690505
088611
UBA614
000616
¥08626
800634
BOPE52
080657

BeN664
068703
000706
pev716
0eu725
vee727
Bon7S4
280753
8808772
800776
6A1005
VpL020
001048
801073
001874
0810877
101108
791103
801113
001125
091127
va1130
001147
001200
081236
0e1256
001271
001274
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SYHCS
8yinca
FNDSB
FND3)
CALER
HDIN
HER9
8BF1X
71X
1FIXL
IFIX2
IPIX3
ARINV
ARIN}
ARIN2
oFLUN
SLMST
£l
BHSTP
8TTO0P
OPCHK
€8

OPCH}Y
RECHK

bleck.
LETCK.

GETCR
BCKSP
ENOUTY
EDELM
EDELY
OUTLN
QUTCR
TEMP
TEMPL
TERP2
TEHMPY
TENP4
COUNTY
8TENP
HANTY
MANT2
EXPON
DPFLG
ARYAD
EOL
FINBP
RDYA
READY
LFEED
QHRKA
8TOPA
CHMNDA
ENTRY
FLUSH
RDYPT

091302
091312
501323
261326
001330
091336
051382
801383
001364
801404
PHL410
901414
061423
801442
881452
01456
001467
001473
001478
BB3E96
061515
001826
pa15a7
081536
081578
201683
201614
901633
BE1643
831656
051660
001677
801718
200160
20016}
089162
000163
000164
009165
085183
B01274
891336
001603
091633
PA1748
POB567
BO1734
GORGNS
802001
082084
¥H2008
BAZADS
002007
Quan1e
062020
602027
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PEXHK
DATAL
GTRCD
RPRCS
RTLE
REOUT
DREST
CKRCD
INYSC
CHNDS
RUN
SCRTH
TLIBT
PLISY
PTAPE
PRERR
EOTR
ST0P
TAPE
BYEC
SYNTX
SYNEL
SYNTIL
QUOTE
COMMA
SMCLN
RPARN
RBRAC
SCHHA
ABSOP
PLUS
MINUS
TIHES
DIV
EXPS
GTR
L8S
UNEGL
EQUAL
UNHIN
LBRAC
LPARN
UPLUS
OROP
MSFLG
ANDOP
DFLAG
NOTOP
PFLAG
GTREG
UFLAG
L.SSEQ
LETS
SYNE2
EOST
DINS

202841
602046
2020856
¥02064
002066
202115
P82121
292126
002137
002146
002146
282150
Q82161
222153
202160
0e2470
PB2174
202200
0A2214
$e2216
002220
202236
¢p2247
0p2297
202261
602263
Pe2265
ea2267
v02271
602273
an2278
pe2277
602301
282303
202305
222307
022311
¥22313
BA2315
QRR3L7
002321
002323
292325
LY PREY
BB2330
20233}
PR332
Q32333
202334
0P233%
202336
202337
002340
082346
#02346
902351
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COHS
SYNE3
cohsy
DEFS.
SYNE4
SYNEB
SYNEG
REHS

IFs

SYNE7
90708
FORS

SYNES
SYNE9
SYE10
HXT8

ENDS
HAITS
CALLS
. CALL2
SYES)
CALLS
DATAS
READS
SYEL3
PRIN
PRINS
PRINZ
SYEL4
PRINS
8YELS

PRING

PRINS
MATS

SYE®
8YEL7
HATS®
8YELS
HATS)

HATS2

SYELD
8YE28
- HATSY

8YERY
HATS4

SYE22
HATGS
SYEQY
HATSS
8YE24
MATET7
SYNTB
F8c -
F8Ci

Feca

F8C3

p02389%
P033614
802363
002374
002409
ega4d20
802424
002434
282437
862448
002448
262488
oR2482
ve2408
Bo2%ce
Ba2302
282506
pE2%12
82514
032832
062540
802843
082547
Q3RuI7
2025614
enasry
002577

002084

882613
862623
032628
082647
8832091
202654
302646
0e2671
nazse7y
oR2702
202719
gazraz2
2027863
go2778
g02776
¢63037
8030186
Po3020
ooy024
BB3L4Y
fg3e48
633687
883061
803667
onsiie
033117
ops121
283146



PAGE A@9ve

FSC4
F8LY
FSCEL
F8C?
F&6CO
FSC8
FSCE2
FSC9
FSC1o9

FSCil

Fsc12
FSC1J
FBCES
F8C1a4
MGBCK
FPOP
FRCUR
$sov
FSCE4
SBSCK
§838C1
8B85C2
.8BSC3
ARRYS
ARREL
ARRID
ARRE2
VAROP
VARO!
VAROZ
YAROS
VAROG
VAROS
LTR
STROP
LPCK
RPCK
MATSB
GEYPF
NUMOP
SYCMD

3TCMD

LET
DIM
coM
DEF
REM
6070
IF
FOR
NEXT
eosus
RTRN
END
syp
WALT

ga3162
vasizoe
¥o3201
603210
oB3227
783253
BB83258
863264
pa3271
6a3275
8O3
aes304
pe3388
0as317
293322
003330
203353
883371
BO3401
va3403
033436
223450
603473
AB3530
083534
603344
093547
B6R3BGe
ga3608
BO3604
88356106
863620
3634
BEX63S
B03650
2330061
ea3e74
BR3704
803734
BB3I744
we3rIs
aas776
e24006
Ba4011
084014
ae4as?
ea4022
Ba482%
bu4030
VR4e32
AR4B3IS5
64040
64044
0340569
2049033
2R4056
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CALL

DAJA

READ
PRINT
INPUT
RSTOR
HATY
THEN
T0
BTEP
NOT
AND
OR
eTE
LTE

AUNEQ

TAB
BIN
cos
TAN
ATN
EXPN
Loe6
ABS
8aRr
INT
RND
SON
ZER
CON
IDN
1NV
TRN
TOBRH
T8RC1H
T8RC2
TOR1O
T8RC3
T8RCY
T8RCS
T8RCO
TSRCY
TSRCS
TSRCH
PRGIN
8YE2S
PRGI1
INTCK
INTCH
INTCR
CHRST
CHRS1
CHRI2
CHRS3
DLSTH
ACTSY

80400}
Q34064
204807
2840872
0340786
aeqasne
084367
go4is2
204118
004ttL7
204322
0041238
804430
204132
2434134
204136
0o4ar40
864143

804146

004151
09841054
0041087
684102
804166
P6417¢0
004173
poarzeé
894208 °
064204
004267
pa4212
964319
204220
834223
204246
204262
804260
Bo4271
@94276
pe4sse4
BG4316

884313 .

oR4a321
8p4a326
eo4333
G LR Y
204346
084381
gpa364
284373
De4410
BOad4L 4
604432
004433
004437
004447
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ACCSY
ACGS2
ACES3
ACCS4
FNDPS
FNDPY
FNDP2
FNDP3

FNDP4.

CLPRG
CLPRY
CLPR2
OVCHK
L1187

LI3Te
L1STS
LISTS
L1872
LIBTA
LISTS
L1876
L18T7
LIST8
LisTe
L1siad
LISt
Lisia
LIBLS
L1814
QUTIN
ouTIg
outle
ouYId
GuTsY
quTss

neour

MCOULL
HCOU2
MCouJ
LDVSH
SFLAQ
TABLE
LNGTH
SMEND
SLENG
TBLPT
T8PTR
INTGR
LFLAG
DIVSER
LDZRO
MIND
MFASE
HLOP1
MLOLD
MLOL2

804472
BB447 4
@Bad4r?
pe4naz
034513
B0A4ASL6
P04533
094534
0049535
004537
PA4544
824553
BP4556 .
204572
BAAGEY?
904614
234638
PB4640
PB4644
84679
BBA703
04710
604725
094732
004751
604765
Apazze
885903
Av5a1L
VOBBL0G
pasE2d
Po5U43
BPB046
205085
vE5a506
vosar7
VoG 100
$95112
%420
205132
ee353Y
PR4A3IT
BURL67
004351
PR4556
024613
0a4537
PRASB6
@R4333
84351
204556
PRaG13
Pa%5137
205151
PuUB1I61
pObL76
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HLD13
nLoP2
HLOP3
HLOP4
MERS

HLOPO
MLOPO
HER4

HLOP7
HLoPO
#LOPO
MLOP9
MERD

niLOP
HEROG

H2L0P
MERLOD
M3LOP
HER?

naLop
STDiIM
ESYHT
NERO

H8YHT
HBYH

MBUF

MBOXS
HBINL
MBIN2
- MPTR

ANPTR
CORL

MEDNO
DlecT
FORMX
FORAHY
FORNM2
FORHNO
FOR11Y
FORLD
FORHA
FORMS
FORMGE
FOR12
FORM?
FORNKY
XKECTS8
XEC

XEC2

XEC4

XECS
X&C6
FEYCH
SETDP
STBAN
8TSRY

pes2e2
2052114
008244
209261
206204
acgar2
805391
026312
pBE320
28339
an8837o
BeB3I7y
208377
nes487
606413
085414
2084314
POHE4l
pag4o4
205406
apBs00
005888
a6go12
2085322
0089544
208543
eae167 -
801467
083536
800135
801549
030179
eapir7y
eopna
passc44
236347
006867
enso12
ea6617
gas6ae
0850638
ROBOAS
285651
6487144
063726
0E378Y
BGE6B701
806086
veoezs
Ave044
0006094
206089
006064
Wo6v74
0a6106
206110
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3T3R2
FDATA
FDATY
€4
FDAT2
FLWBT
FVSRH
FYSR3
FYSR2
ELET
EGOTO
EIF
EFOR
EFORY
EFOR2
EFORS
ENEXT
ENEX1
ENEX2
ENEXS
EGOSH
E2
ERTRN
E3
EWAIT
EWAIL
ECALL
ECALL
ECAL2
EREAD
PRNIN
EPRIN
EPRIO
EPR1}
EPRI2
EPRI3
EPR14
EPRIS
EPRIG
EPR17
EPR1S
ETAB
ETAB1
IENTA
EINPY
EINP2
EINPT
EINPS
ERSTR
AROTB
BINOP
BINOY
BINO2
ESCHA
ESCM1
€6

V06124
266126
Be6127
206135
036137
ea6147
236163
eA6L73
vB6294

"BO62AGI

#6285
226210
936216
0R6230
w6263
nee6274
086312
vH6333
p065406
RB63I47
896333
296363
ve6364
086367
V06373
pRe404
Boediz2
206423
Pp6438
296441
006456
006474
688477
d06%82
woos5iad
©®e6327
PEoLI6
0806%42
06656
Q06569
PROGHI
a1 15 1]
noe6a7
vase3t
e@so32
206634
2O6643
26652
20606056
296663
206747
gas717r
206720
vper22
adazar
vo6769
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€388
EBTR
ESTRY
ESTR2
EFAD
EF58
EFNp
EFDY
EPHR
RPWR
BABER
EPHRY
1PHR
IPHRY
IPHR2
IPHRS
IPHR3
1PUR4
POHK
POWER
ZRTNG
PCHK Y
EGTRT
ELBT
EEOL
ECoL1
EGORE
ELORE
ENEOL
ENEOL
FALSE
TRUE
EUMIN
ELBRC
EOR
ORS
ORS1
EAND
ANDS
ENOT
ADHUP
ADHUS
ADHU2
ADHU3
ADMUA
ADHUB
oFAD

.F88

.F3B1
UNPAK
oFHP
oF DV

JFDV1
FOV2
DBYZR
IDIV

0ner71
607002
0076087
Aaeyaaa
687026
087631
Be7034
0g7037
ga7042
0070984
887057
6e7068

corn73

207103
807107
007117
007124
067136
207144
207183
207156
997164
207164
@e7471
887176
087200
067293
007240
007218
6a7247
p07221
007224
097227
007232
007240
eE7242
207244
207246
207250
007283
0a7287
627261
A87382
607313
007334
067337
007343
007347
8Oy 362
007366
a07416
887463
807643
Qu7546
007647
007562
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ID1vL
10qv2
83YMY
8YHTH
SYMT2
SYHT4
SYHTS
ERR
RCERR
ERUFF
EBFF
LBUFF
LNBFF
PDFY
NUHOT
NG 1
NB2
NUHO4
NUNO2
NUMOS
- NUHKO3
EOUTR
‘EOUT3
EOUTA
EOUTE
EOUTS
EQUT7
EQUTS
ERND
ERND2
ERND3
EQUT!
EOUT9
EOU1D
BETDG
RETCR
AL
A2
ci
c2
ETAN
TRGER
BOTHL
ELSEL
ELBER
FOPI
K1
XTEMP
YTEMP
UTEMP
K2
COEFF
CEATN
BTHL
ELSY
ELS2

047677
207601
807620
687640
007647
287667
067674
087701
@18601
o10207
016913
P18815
210022
210024
016040
218852
010658
p1o101
210110
e10127
210438
810153
210164
210475
#16213
010217
010223 |
010227
P1e242
919262
610276
213393
918333
019340
210344
918370
006074
006105
286147
206163
210486
210420
219441
210467
010472
910475
P1e477
810501
210683
810505
010507
¢10611
912532
016546
210576
p10601
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ELBI
plavy2
HP2
COEF
EADB
£CO08

ESIN -

PAST
. ToPl
HM4
COEFY
ERND
EB8QR
SQRER
BYHR
S80X
oDD
Sal
842
8y
882
EINT
EINT)
ELOOG
oL 06
LOBER
«LOGY
LNZR
R22
LE2
AAA
MO
cce
ES8ON
EEXP
«EXP
INYE
4ERE
oEXPY
EXPER
M124
o244
AAAA
saB8B
ccce
DpoD
L2E
+CHEB
LoPC
cout
X2THP
ATHP
8YMP
CIMP
DTHP
«JENT

210664
010611
915613
910615
810642
018645
010647
810702
810717
810724
616723
049736
818768
e10773
815608
011932
811034
8340485
013047
911681
211083
011068
431068
814070
ei1072
811077
813159
811164

P11154
0111536
813160
811162
811164
911166
#i1177
011201
011274
911276
2131301
911308
©11310
013311
011312
811314
053310
011320
011322
011324
011343
811371
011401
911403
011405
011487
011411
011413



PABE 00147

FLOAT
.PSRZ
oRET
7T
172
73 -
74
FFLAS
EMAT
EMATS
EMaT2
EHATY
EMATA
EHATY
EMATO
- EMATY
EMATO
EMATS
EMATO
LHAP
LBABE
EMALG
EMALL
EMAL2
REDIM
REDIY
E7
MCKS
GENER
BEN2
LOOP
MODY
Hon2
COHPR
LERR
LCHKR
LCHKE
LCHK4
LECHKS
LCHKS
ADD
ADDY
sus .
REPLEC
REPLY
SMULT
LCON
LCONE
LCONZ
SZER
LIDN
LIDNE
«DLD
«DS8T
GETAD
GET

0131432
Ni1440
0114954
0G7463
887552
CLTAR T
202104
011032
#11460
011471
211635
ei18460
¥14559
P14561
a14690
711610
higor2
211626
0131662
2150866
811667
811704
011718
211729
811732
RLi74¢
814766
213767 °
212008
012504
P1206143
eLasty
a12029
012632
0LRa38
312040
#1205
012061
912667
812500
Pi2103
912109
2121146
212123
B12430
p12137
wi214b6
012150
V12461
Bi2470
012476
@12216
012230
DLaR40
2122506
vi2283



PAGE Q0108

ADRES
TINY

TRAN

TRANY

LNEXT .

HULT
HULT4
HULT3

. RULYTR2

LINY
LINgY
LIKtO
LINVE
LINvVQ
LINV?
LInVa
LINYS
LDUnL
‘LINVe
LINg2
LINES
LINgd
LINV4
LINVS
LINLS
"LINLS
LINLY
LWHR
LWHRZ
T4
T2
13
V4
T8
76
L4
78
79
V10
T3
T2
V13
V6
T8
7190
LRIV
LPLUS

- LHIN

LYIHE
INCB2
FINIS

012204
0323208
Gi2a66
612382
013304
083331
612364
612306
2323374

813448

242802
012622

Pias3y
6125314
@Laszy
P12682
912026
012704
P12716
212733
a1274e0
012782
13760
013006
013833
N13840
nL30662 .
@138087
¥13101
813813
PLILL4
PL3110
613180
013447
843120
8131214
g13122

0335123

13124
613128
013126
013127
913130
13132
913433
613134
#33138
913437
P13340
013144
g15142

ve  NO ERRORSe



PAGg PG19 #B1 BASE PAGE LINKS AND CONSTANTS

00014 ASFB,A,B,L,T BASIC LANGUAGE «= JANUARY 1, 1978
Goa3 ouazy ORG 778

204 SUP PRESS MULTIPLE OPERAND PRINTING

0008 0837y 1820677 HLY 778 CHANGED TO JSB 107B,1 B8Y °B0OSS*
00R6 .

BRB7+« ENTRY POINY FOR CONFIGURED BASIC

60068

GuG9 20100 3124201 JHP START,!

0810 ‘

Y1l Q95101 COPBOE PREAD BSS | PHOTO READER LINK

9912 801902 630990 KWRITE /S8 1 TYY QUTPUT LINK

0013 65193 8990P86 PUNCH BSS 1 PUNCH L INK

Pi4 00124 90VB68 REED 8SS ¢ KEYBOARD LINK

018 QVL85 602200 DEF STOP STOP LINK

016 93106 HI0BECE LWBH BSS 1 LAST WORD OF AVAILABLE MEHMORY
Q017 B91H7 B8QPVOG 833 1 '8B08S' DRIVER LINKAGE

PRL18 @81108 613142 FWAM NEF FINIS FIRSY WORD OF AVAILABLE MEMORY
#3319 COi111 ORPEZE LWaM BSS . 1 LAST AORD OF AVAILABLE HEMORY
B2 ©8112 206200 PBUFF BSS FIRST WORD OF USERS PROGRAM
PP 0B1413 PuPpga PBPTR BSS 1 LAST HORD¢) OF USER'S PROGRAM
RB22 ©31148 DOLI7%4 FHWABP DEF FINBP FIRST WORD AVAILABLE BASE PASE
7023 A8118% GUOBYY FCORE BSS 1 STARY OF FREE CORE

Ap28 PB116 600099 SYMTF AS8S8 1§ STARY OF SYMBOL TABLE

0023 06117 BOYGH3 SYFTA BS3S 1 SYMBOL TABLE END

BRA6 VO1I20 BHYUBLO LSTAK PSS LOW=CORE STACK ADDRESS

0027 08123 015142 ASBT8 DEF FINIS STARY OF CALL LINKAGE TABLE

PG28 PO3I22 BL1IL142 SBIBE DEF FINIS LAST WORD ¢1 UF CALL TABLE

0029 00123 00PBBR IMOFF BSS 1 LIRK YO INTERRUPT OFF

0030 6Gled COPEDE IMCN B398 LINK TO INTERRUPT ON

2031 06125 O0EHABA TLINK BSS 1 TTYY INTERRUPT LINK

ep32 Q0126 Lovi03 PLSTR DEF PUNCH,I

B033 @812y 106302 LISYR DEF WRITE,I LIST DEVICE REFERENCE Jsa, 1

0834 OCa130 109482 TLSTR DEF WRITE,!
6638 00131 000200 L BUFA B8
8836 00132 OBVIED BALDDR BSS
@837 €133 D000EB CCMT  BSS
#0838 0BHLI4 002000 SALFA £83
8039 00135 B3000A SBPTR BS8S
BB40 001306 OCHURA TFLAG BS3
804y ©@L37 vebUBY TTYFL BSS
P42 ©R143 GBRVABE TSTPT 5SS
0043 0014y POBORE LSTPT BSS
PB44 00142 AROOOV MHSTPT 488
D045 0QUL43 00HBOB PRADD BSS
0046 ©a144 OODBLB NXTST BSS
8047 00145 PLVAGD LJLNUM BSS
BP4a8 0BL46 BaBEVE TYFE 0SS

170 BUFFER ADDRESS
170 BUFFER

POINTERS
SYNVAX BUFFER ADDRESS
SYNTAX BUFFER POINTER

TEHPORARY. STACK POINTER
LOW=CORE STACK POINTER
HIGH=CORE STACK POINTER
PROGRAM EXECUTION
SEQUENCING INFORMATION
CURRENY LINE NUMBER
CURRENT STATEMENT TYPE

ot b uo pub Pup (B Juth fud Put P Gub Dt S Subt Put Db Jut fuh Jub Pab Jun Pub Ono

P49 80147 O6bVBO DSTRY BSS DATA

QUG8 201592 000000 NXTDYV BSS STATEMENT
6051 on1S)1 GBO0O0d DCCNY BSS POINTERS
PoBe VE182 GU00BE RKRSYM BSS

8883 001U3 G60eed SIGN (S8

0084 00154 VVOBVE EXF 883

BU55 00165 98BV XNH BSS RANDOM

056 0vlG%e Vovewve XL B6S8 VARIABLE
AesS7 vei1S7 evvewe TEKPS 8SS 12 TEMPORARIES



PAGE 202H 981 BADE PAGE LINKS AND CONSTANYS

A956 061734 HLBX) EQU TEHPBel@
0089 QG173 000008 61 836 2.
2000 00178 000500 82 B8s 2
P06L @O177 caveae 063 888 2



PAGE

0663
Bepae
0355
0966
PBo7
gooes
6069
8070
8871
Ber2
0973
0974
0073
Q076
8n77?
0978
6079
oee0
8081
epsa
gaed
8034
0936
Baad
0967
enes
8889
8pon
nB9}
0692
0093
8004
0006
88900
2897
o698
Vo9
dLen
0101
g1pa
0183
B1@4
CRYC R
8166
o107
eies
8109
9150
01114
0112
0113
0114
2118
8116
pLL7
8110

2821 #01 BASE PAGE
B0201 802818 START
88202 VADL37 RUNA
PU203 036RA6 FASE3
02204 032041 PEXMA
G920% 082827 RDYDA
9206 992121 DRGSA
A0207 696572 LISTA
PU210 CO41L0 MATA
BARLL DEE450 EMATA
@B212 634223 TSRCH
30213 BIAHLI  FNOPA
Q0214 BOUGO7 CNSTA
03215 050615 NUFCA
Q0216 ARAIBL  INCHR
90337 BO1643 ENCTA
BYR20 GLBGED NUNOA
09221 M04333 PGINT
99222 BOBYLS OUTIA
PDRR23 OGHHEH OUTSA
6224 ONLI677 OUTLA
BHR25 001716 OUTCA
B2226 D01634 GETCA
G027 BOABYH  DIGCA
BHRS0 POISE3 LETCA
A0R3% 067620 SSYMA
60232 UG6B64 FETCA
00233 060544 FORMA
U234 G11872 LLCGA
06235 0811281 LEXPA
0236 OR7343 LFADA
BO237 807347 FSBA
POR80 BU74L6 ERPA
00241 067463 FLVA
96242 BB1423 ARINA
GOR43 BAL2E36  MPYA
08244 PBLAS6 FLLNA
66245 991029 PACKA
2U246 B11482 FLY
PO247 BO1364 IFI1XA
BU2EY GO6456 PRNIA
BC251 0G44L8 CHRSA
00282 BDA44Y ACCST
GA283 0U4437 DELST
PB4 OUGL26 FDAY
BuRBs 032045 LCK2A
Y0256 BUOBA4 XEC4A
$9257 G63317 FSCLA
00260 DOB54Y FORLA
PP261 GOL612 FORVA
UR262 BED617 FORAD
80263 PEH626 FOKLB
PER64 BOEYLA FRY2A
QU265 814477 EOF
OP266 014477 NOEGF
QAR5 OPIS25 EBMIA
0B270 002360 ESYNI

LINKS AND CONSTANTS

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
bBEF
BEF
REF
NEF
DEF
REF
hNEF
DEF
DEF
DEF
REF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
NEF
DEF
NEF
DEF
LEF
DEF
DEF
DEF
DEF
DEF
DEF
LEF

JSB

Jss
LEF
DEF

ENTRY
MFASE
XEC
PEXMK
RDYPT
DRGQST
LiSY
MATeL
EMAT
TRSRAW
FuDPS
CONSY
NUMCK

INTCK

ENOUT
NUMOT
PRGIN
OUTIN
ouUTST
OUTLN
OUYCR
BETCR
DIGCK
LETCK
SSYMT
FETCH
FORMX
.L0G
JEXP
QFAD
NITE
JFHP
JFDV
ARINY
MPY
+FLUN
.PACK
FLOATY
IFIX
PRNIN
CHRST
ACYST
DLSTH
FDATA
LCHK2
XEC4H
FSC14
FORM)
FORM®
FOR11
FOR1O
FOR12
ERROR
ERROR
Edw1
SYNE3=1

_INITIATE BASIC SYSTEM

PHASE 21 BUILD SYMBOL TABLE
PHASE 3t PROGRAM EXECUTION
RETURN TO MONLTOR FROM SYNTAX
RETURN TO MONITOR FROM PHASE 3
REQUEST INPUT DATA

L1ST OR PUNCH PROGRAM

MAT ENTRY IN PRINToNAHE TABLE
FIRST WORD OF MATRIX EXECUTION
SEARCH PRINY=MNAME TABLE

LOCATE STATEMENY SPECIFIED BY #
SIGNED ASCII TO BINARY

UNSIGNED ASCII TO BINARY

ASCI1 TO INTEGER CONVERSION
SIGNED BINARY NUMBER TO ASCII
UNSIGNED BINARY NUMBER TO ASCII
FETCH PROGRAM INTEGER

INTEGER TO ASCI] CONVERSION
STRING TO BUFFER

DUMP PRINT BUFFER WITH CR/LF
PUT CHARACTER INTO PRINT BUFFER
FETCH NEXT NON~BLANK CHARACTER
SEE IF CHARACTER IS A DIGIT

SEE IF CHARACTER IS A LETVTER
SEARCH SYMBOL TABLE FOR SYMBOL
EVALUATE FORMULA & RETURN VALUE
EVALUATE FORMULA

TAKE NATURAL LOG OF ARGUMENT
COMPUTYE EXPONENTIAL OF ARGUMENT
FLOATING ADD

FLOATING SUBTRACT

FLOATING MULTIPLY

FLOATING DIVIDE

NEGATE FLOATING NUMBER

INTEGER MULTIPLY

UNPACK FLOATING NUMBER

PACK FLOATING NUMBER

16=~B17 INTEGER TO FLOATING
FLOATING TO INTEGER (TRUNCAY{ON)
INITIALIZE PRINT BUFFER



PacE

011¢
0160
0124
0122
8123
8324
0428
0126
8127
9328
8129
8130
8131
0132
8133
8134
8138
6136
8437
0330
0139
0140
@141
9142
0143
B144
8345

0022 091 DASE PACE

eearg
68ara
62373
88274
8037
80276

aoary

80300
08301
00392
00303
8304
20308
86306
80307
83310
80311
easia
8H3LI
60344
28318
80310
20317
p0320
00324
gasaa
08323

833461
030767
010987
9100812
8108015
618021
pe7790
038400
600258
103038
106727
106655
950023
BU37 58
806306
00480y
0Dé126
004443
GUAZHA
604036
604064
054112
Q84148
004117
004122
BR4140
508171

FACEF
EGRh1A
EBLFA
EBFA
LOUFA
LNBFA
ERDS
RECER
FOPBS
87048
XEGOR
ANBAS
PDFOS
TALAD
arvye
HAT1O
HCOOP
PHENS
HATFN
AREXY
ADATA
ATHEN
ATO
ASTEP
ANCT
ATAB
MBXL

/

LINKS. AMD CONSYANTS

DEF
DEP
DEF
pee
DEF
DEF
HEF
DEF
BEV
ngve
DEF
hgr
bE#
DEV
DE®
DEP
DEF
DEF
DEP
DEF
DEP
DEF
DEF
DEF
DEF
DeEr
DEFP

FSCE4
EGed
EDUFF
EBFRe1
LOUFF
LHBFF =1
ERRw~Y
RCERA=ERA
AUOTE=2
BYNTB=26,1
XECTO=28,1 .
AROTB=8, §
POV Tt
BYCMHD

LET

READ

AND

SIN

ZER

MEXT

DATA

THEN

T0

STEP

NOTY

TAD

HLBX1



PAGE 8023 #01 BASE PAGE LINKS AND CONSTANTS

0147 00324 BBEGOL L1 DEC 1
03148 00325 ABVG02 .2 DEC 2
03149 68326 VOBGOI .3 DEC 3
B189 00327 OPVABY L4 DEC 4
6133 06339 ©BBAYG L6 DEC 6
8192 OV3IIL BRVGE7 .7 DEC 7
@153 ©0B332 6bwAle .8 DEC &
G134 ©03I3IF BBLALL L9 DEC 9
0153 B0334 0Beka12 ,10 DEC 10
A156 BO33I5 0U9014 12 DEC 12
8157 08336 BIEVL7 L 15 DEC 15
2158 08337 GuYLBN? ,23 DEC 23
91859 D0B340 H9003I2 26 DEC 26
8160 VB34 @APAR3II L,27 DEC 27
8161 0342 B3BA34 28 DEC 28
G162 6U343 0ABA36 L3¢ DEC 33
0163 Q3344 CH0A3I7 L3t DEC 31
#1064 Q0343 B30840 ,32 DEC 32
8165 69346 CGlVA4L L3I DEC 33
91606 029347 22cp42 ,34 DEC 34
Bre7 0O3BO B3BBLES L, 37 DEC 37
84606 068IGE 628289 L40 DEC 40
169 ©0352 PBLeSY L4t DEC 4%
0479 G353 QINGB3 43 DEC 43
8473 00354 GBS ,48 DEC 45
A172 0BE3SS ORBE56 L46 DEC 46
0173 24356 BADES7 L4 DEC 47
6174 0U3H7 HAIB6G L 48 DEC 48
0175 00362 BOOB61 ,45. DEC 49
PL76 G363 PUYE72 ,58 DEC 58
8177 @362 PUOBZ7 .63 DEC 63
B178 00363 6UB10Y Biew OCT 100
83179 ©6364 OPABIGS E 0CcY 105
0106 0P3I6E BORIO6 F 0CT 186
A181 ©0366 OIYIE .72 DEC 72
03182 BO8367 DEELIL12 .74 DEC 74
8123 068370 BOBLLII .78 DEC 78
Gidé 0937% 059116 N OCT 116
0160 VU372 0EYLRI S ocYT 123
@180 POA373 PEO133 BIII 0CT 133
8107 00374 PBYBLI77 BL?7 OCY 177
0108 003I’S peA20p B2gb CCT 200
8139 QU376 AGA377 MSK® OCT 377
0100 BO3I77 OEY4APD B4C? OCT 400
@103 00400 HERF76 B776 CCT 776
9192 00401 BEO7YY MSKL OCY 777
0103 04402 0GLUOE B1ENA OCT 1000
0104 DEAC3 0BR000 B2¢00 OCT 2030
6198 Q06404 PUIYOD BI2GY OCT 30A0
01906 ©04R% QA3IBB2 SCCNT OCT 30n2
© 197 02D4A0 BB4PVP BACEY OCT 4300
0198 0QV407 VGO0NE LF 0CT 5000
P109 ©@O04106 W1400N BL40A OCT 14000
0280 00411 P214808 UNMNC OCT 21090
B84 @v¥412 @22000 B2200 OCT 22020
0202 0QB413 023000 B23CY OCT 23vdu



PAGE

9203
9204
9208
0206
0207
0200
0209
6218
8211
9212
8213
0214
0215
9216
@217
92358
9219
8228
0221
0222
9223
0224
0225
0226
0227
0228
9229
0236
pa34
8232
8233
0234
@238
@238
0237
8230
0239
0240
02414
0243
0243
6244
9246
0246
8247
9248
0249
8260
02614
0252
6253
0254

0824 891 BASE PAGE

80414
08419
20414
66417
80429
Ba4ay
R422
09428
0424
00429
05426
Graaay
03438
€843}
20432
GO433
28434
60438
60436
8437
00449
BU441
00442
00443
80444
03448
BG448
00447
BZAES
G049y
03442
8a453
G6454
60458
LI LT

80487

pB460
80461
6gs62
0Hes3
06437
Bod404
POA6S
66466
00487
08466
80479
80471
fg470
00472
BEAa7 4
084790

a356a0
856060
65H268a
0063149
8770608
e7?s00

Q777

1606447
100837
168777
136000
£400990
174020
177777
177778
172778

177774

177773
177772
877771
177770
177767
177766
177768
177761
177700
177753
17778y
177749
177728
177706
177700
177670
177667
177604
177848
177488
17733h
176330
184300

043416
037 4449
46068
genpus

je0000
899376

162756
114638
GonaEa0

DEFOP
REROP
RDCP
TENTH
0PMIK
MBK4
INF
TYPFL
TABCN
OPDHK
RHCDE
UHNRHN

MINSBK

M1
M2
"3
H4
L1
Hé
L
L1
Ho
Hie
AL
B2
Hié
M21
N28
K32
Y3
D72
btae
K72
H73
H7.8
D133
Ma2ge6
H310

-Mi008

HAXSN
H3K3
FN
QMARK
HALF

HOMNE
MNEG

FLGOT
HAXFX
MINFX
BLANK

LINKS AND CONSTANTS

ocYy
ocY
ocY
ocy
ocY
ccY
ocCY
0cY
ocTY
ocy
ocY
acy
acT
DEC
neEe
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
BEC
DEC
DEC
DEC
ocY
ocy
ocYy
DEcC
DEC
DEC
ocvy
DEC
pEC
DEC
DEC
€U
A3C
ASC
ocYy
ocy
EQU
ocCY
ocT
EQU
pEcC
nec
ocTY

38090
sopeo
§2000
631408
77000
77688
77777
1090487
139937
108777
138008
140080
174969

-y '
-2

3

=g

'y

=@

-y

=8

=9

=10

-11

-lg

«18

w2

nzs

»32

-53

«72

-100

-72

=7y

78

-133

=256
310"
-i000
10080

n7

1,FN

1,?

40000

@

HALF :
106000 MAXTHUM NEGATVIVE FLOATING
376 POINT MHUMBER
MNEO
-099000,9
+03,00900009039
40



PAGE #0235 #01 BASE PAGE SUBROUTINES

N256wne

BaB7ene  EHMIT ERROR MESSAGE #«

Pp2B8ew '

#2559 ©0477 082008 ERROR NOP

0260 Q0500 P6PL3Q LDA TLSTR SHIFT YO

2261 00501 676127 8TA LISTR COMMAND MODE

9262 0983072 Y68133 LDA CCNT SAVE

BR63 00583 071515 STA OPCHK QUTPUT

8264 V504 868132 LDA BADDR " BUFFER

0265 80595 871536 STA RSCHK POINTERS

8266 008506 ©60274 LDA EBFA SEV BUFFER

6267 00bs7 979132 SYA BADDR POINTER

9268 00510 @60332 : Lha .8 SET CHARACTER

0269 Q0811 670133 8STA CONT COUNT

0270 688812 B64A477 LDB8 ERROR ERROR SOURCE IN (B)
8271 0BGL3 0668277 LDA ERBS ERROR ADDRESS IN (A)
P72 00514 692004 INA MOVE TO NEXT ERROR
8273 GA513 184090 crs 9,1 SAME AS ACTUAL ERROR?
0274 GB516 BO3YDS CMA, INA,RSS YES

A275 05317 824814 JMP el NO

8276 03520 840277 ADA ERBS COMPUTE ERROR

PR77 ©6B21 671643 STA ENOUT SAVE MEGATIVE OF ERROR
@278 P0H22 993004 CMA, INA NUMBER

B279 ©OH23 114222 JSB 0UT1IA,I NUMBER YO BUFFER
8280 08524 0646273 LDB EBUFA LOAD BUFFER ADDRESS
0281 62525 ©50133 LDA CCNT LLOAD NEBGATIVE OF
0282 PNOB26 BOIYV4E . CMA,INA CHARACTER COUNT
8203 ©BU%27 1idie2 JSB WRIYE,I OUTPUT ERROR MESSAGE
B84 GO830 668276 . LDA LNBFa OUTPUT

H268 @B53% 670132 STA BADDR

€366 00532 B6Y3IIL LDA .10 -

P267 00533 679333 8TA CCNT LINE

eR68 BU53I4 UOBL4S LDA .LNUM

Gap9 Qon3y 114222 JSe OuTIA,l

0200 00536 ©64275 1.DO LBUFA NUMBER

8201 ©OBBI7 BO6D13II LDA CCNTY

0292 0E549 1143182 JSB WRITE,!

8293 090B4L D61643 LDA ENOUY RETRIEVE NEGATIVE OF ERROR
6204 Q05A2 240300 ADA RECER RECOVERABLE

§29% 00543 802921 8SA,RSS ERROR?

$206 pB544 124204 JHP PEXHA,! NO, RETURN TO SYNTAX MODE
BR97 00545 D68426 LDA RMODE RETURN TO

6208  PB0646 B70127 STA LISTR RUN MODE

BRO9 080547 96151% LDA OPCHK RESTORE

2300 Q8300 970133 STA CCNT QUTPUTY

8301 ©0U51 061536 LDA RSCHK QUFFER

8302 Ba56G2 678132 8TA BADDR POINTERS

8303 bOBYI 124477 JHP ERROR, I RETURN TO PROGRAM



PAGE 2026 61 BA3E PAGE SUBROUTINES

83aBeo

03V6eee HOVE WORDS TO MIGHER CORE oo
B3@7e _

0358 00854 COPROB HVYTOH NOP

0309 006630 064102 LB VEMP2
2310 00006 £354163 MVTI0L CPD TEMPI
9311 008307 124884 JHP HVYTOM, I
0312 660960 0034P0 cca

8313 00801 040164 ADA TEHP4
8314 00802 070164 8YA TEMNPS
B318 908903 DAaAd44a3} ADD Mg

8316 008064 1600014 LDA 1,1
0317 06008 170164 8TA TEHP4,
9318 0OPB66 V24836 JHP HVTO1
0310w

B8320eee  [NPUT A CONSTANT oo

8328 ww _

9332 060567 590000 COANST NOP

0323 00870 5816614 JSB GEYCR
0324 00873 124347 JHMP CONST,!
0325 808572 006490 cLB

- 0326 (BOO7I 674103 8$YB SI0GN
8327 00974 006004 1]

83268 ©057% 008383 CPA .43
0329 088706 824602 JHP CONSBY
9330 0057y 0HA3ZB4E CPA .48
8331 Q0609 G57481 CCB,R38
9332 06601 024608 JHP COKB2
0333 00602 074193 CONSE 878 SIGN
P334 08603 0310644 J8B8 GETVCR
9333 00604 024613 JHP SYEfi2e}
6336 MA00E A14618 COKE2 JSB HUKCK
D337 Q06606 24611 JHP CONDJ
338 060607 634667 182 CONMHBY
8330 0063@ 124867 JHP CONST,I
0340 04611 NH4LB3 CONSI CPB 316N
8345 00612 023401 CCA,RSH
£342 060043 084477 J38 ERROR

0343 00614 134807 8YEL2 JHP CONST,!
B344ne

FETCH BOURCE ADDREBS

ALL RELOCATVION DONE?

YE8, EX1Y

BACK UP

S8OURCE AND
DEBTIHATION
ADDRESSES
HOVE

WORD

SET 8liIBN
POSITIVE

160 ?

YEB

~°p tet 9

YEs

NO ‘

RECORD SIOW

FETCH NEXT
CHARACTER

FETCH COMSTANY

NONE FOUND .

SUCCESSFULLY FOUND,
EXIT VEA (Ped)

8IGN FOUND? ( (D) = p)

NO

YES, BOLIVARY SIGN
EXIV VIA (Pel)

N348s0n  FETCH NUMBER AND CONYERT TO BINARY oae

234000

0347 00619 08006P HWURCK NOP

03468 00616 GuG488 cLa

0349 08617 R74464 8TR EXP
P38 00606286 670274 878 HANTH
0358 pa62) 070336 870 HANT2
8362 00622 B75603 870 EXPON
8333 00623 074183 8T8 TEMPY
8354 090624 BOV 400 cce

8355 00625 B75633 8§78 DPFLO
8356 00626 DBBISE NUMCE CPA .46
8357 0R627 A30633 182 DPFLG
B368 000630 0238634 JHP NUKHC2
0339 AD63Y GI2400 CLA

0360 00632 671603 - 8TA EXPON

CHARACYER 1IN (A), 816N 8ET

ZERO
ALL
COMPONENTS
OF WNUMBER

SEV 'NUMBER®* FLAG FALSE

SEY *DECIHAL POINT!
FLAG FALSE

DECImAL POINT?

YES, SET FLAG TRUE

MO

INITIALIZE POST-DECINAL DIOIY
DIGIY COUNTER YO ZERO



PAGE 0027 #0% BASE PAGE SUBROUTINES

8361 VO633 024653 JMP NUMC3+} FETCH A CHARACTER

csga PP634 V16370 NUFC2 JSB DIGCK DiGIT?
P363 MO63IS @R4706 JHP NUNCY NO
0364 @3636 R3IS583 182 EXPON YES, COUNT DIG]T
0365 00637 DOL727 ALF ,ALF LEFT=JUSYIFY
0366 00640 OGL723 ALF ,RAR BIGIY AND
8367 88841 P7R164 STA TEWPA SAVE [T
P3I68 00642 6153147 JSB MBY1@ MULTIPLY PREVIOUS NUMBER BY 1@
D369 RMBO6A3T 684154 LDB EXP
8370 QU644 DBOAB2 828 ZERO EXPONENT?
0371 08648 G240657 JHP NUMCA4 NO
6372 0064806 859327 LDA .4 YES, SET
373 PO647 B7D154 STA EXP EXPONENT TO 4
374 0065D V50164 LDA TEMPA4 LLOAD '
8375 0A651 006400 cL8 NUMBER
@376 DB652 0153113 NUMC3 JSB NORML NORMALIZE THE NUMBER
@377 BO65S3 034163 152 TENPZ SET *'NUMBER OCCURRED' FLAG
@378 ©B2654 915614 JSB GETCR ANOTHER CHARACTER?
8379 ©£3653 024735 JHP NUML2 NO
380 BE656 P24626 JMP NUMC1H YES
0381 00687 B44434 NUMCA ADB M4 COMPUTE
0382 PU6GE 0A7@00 CHMB EXPONENT
8383 0M66) S6B164 LDA TEMP4 BIAS AND
P384 RNHB62 BY41064 STYB YEMPA4 SAVE 1Y
83385 ©GU663 G056400 cLe
8386 GD66A 034364 NUMCS 1SZ TEMP4 DIGITYT POSITIONED?
8387 0866 824703 JHP NUMCO NO
0388 DAGSE BEUH4D CLE YES, ADD IWN
9389 00657 B45336 . ADP MANTZ LOw PART
398 L0670 1B3191 cLO 0F NUMBER
0301 00671 G6R649 SEZ OVERFLOH?
8392 009672 9E2904 INA YES, BUMP (A)
P393 HU673 041274 ADA MANT1 ADD N HIGH PARY OF NUMBER
0304 00674 10230} $08 OVERFLOW?
0306 BO675 624652 JNpP NUHE3 NO
9396 0@676 ANBOGS CLE,ERA YES, ROTATE
0397 02677 DHLHBUE ERS DOWN AND
9398 QP700 B34164 1827 EXP BUMP
6309 08701 03000 NOP EXPONENT .
AABB 08732 8240682 JMP NUHC3
P4HL VATO3 RUBISS NUNCG CLE,ERA SHIFY
B4y2 NO704 DUDSEQ ERB DieiT
0403 09705 0240864 JHP NUMCS RIGHY
0404 98706 ONSA0H NUWC7 CLB DECIMAL POINT
0405 ©ATYN7 B7A564 STR TEMP4
0406 0GO710 ©54163 CPB TEMP3 OR DIGIT FOUND?
0407 0B71) 124615 JHP NUMCK,T  NO, EXIT VIA (Pel)
0408 ©B712 BGY364 CPA E YES, ‘E' ?
8409 Q@B713 BORUBY nSs YES
0410 0714 B24785 JMP NUME2 NO, NO EXPONENT PARY
411 0PB71S ©16614 JSB GETYCR
0412 0O710 H14477 NUMER JSB ERROR
9413 ©A717 BHBIST CPA ,43 tet ¢
P44 00720 B24725 JMP NUMCS YES
418 00721 0458334 CPA .45 NO, tw® 7

8416 08722 BAI40) CCA,RSS YES



PAGE 8020 #81 BASE PAGE SURRQUTINES

ﬂ«l7 R8733 B24727 JHP NUMCO NO
04108 ©B724 870164 874 TEWP4 NOTE MINUS SIGN
04319 08725 010614 NUMCS J33 GETCR
0426 08726 024716 JHP NUHER
0421 99737 B16578 KNURC9 J8R DIBCK DIGIT?
84232 060739 B24716 JHP RUMER O
0423 007331 070163 8YA TEMP3 YES, SAVE IV
8424 00732 G106 4 J6B GETCR - ’
8435 ©BU733 08324701 JHP NUMio BECOND
8426 00734 915879 JGa DlecK Dlelve?
0427 08730 6247014 JHP HUHiO NO
0426 007386 BO4163 . LDB TEHPI YES
0429 00737 ©26%02¢ BL8,BLS HULTIPLY '
0438 00740 644163 ADB TEHWPJ PRIOR RIQIY
0431 03744 6e3000 8Ls BY 10
0432 060742 640001% ADA 1 ADD NEW DIGIY
0433 00743 970163 SYA YEHPJ SAVE EXPONENY
D434 00744 010014 J88 BETCR '
D435 0A740 624751 JMP RUMLH THIRD
D430 0d74% 015370 J88 DIGCK DiIBIT?
P437 ©0747 BO2GQY RES NO
0430 04700 A24716 JHP NUMER YES
0439 0y75) 860163 HNUNIG LDA TEMPY LOAD EXPOMENTY
0440 00782 034104 182 VEMP4 POBITIVE?
BA41 BO7H3 0BI004 CHAp 1HA YES, COHPLEHENTY 1YV
PA42 ©e0784 002061 . R8s NO
8443 60708 003400 HUWLI2 CLA CLEAR IF NO EXPOMENT PART
0444 060756 0IHEIY 182 DPFLG DECInAL POINT?
8445 00797 841663 ' ADA EXPON YE8, CORRECY EXPONENT
. @446  ©D700 GO200I 82A,R88 ZERO EXPONEMT?
0447 BO763 Q24776 JHP HUMLAE YES
f448 0GO782 BHRG206 838A HO, NEGATIVE EXPONENT?
B449 09763 024772 JHP NUML3 MO
0430 08704 903804 CHA, INA YES, 8EYV
6483 00703 071603 8TA EXPON COUNTER
8452 86760 018200 J80 bavie DIVIDE HNUMDER BY 10
PAB3 80787 830603 182 EXPONM DONE?
A484 00770 ©24766 JHP o= - KO
8488 BO771 ©24776 JIP RUML4 YES
0456 0AY72 871608 NUFL3 8TA EXPON SET COUNTER
0487 6B773 B108147 J8e wWavie HULTEPLY BY 10
0488 0B774 036603 i82 EXPON DONE? '
8459 QG770 024773 JHP 0=2 NO '
0460 00776 061274 NUWMIA LDA MANTS YES, LOAD
8461 00777 P6BII6 LDD HANT2 NHUHBER
D462 01800 9343153 182 SIGN POSITIVE?
N463 01CCL P2BNGS JHP NUMLS YES
0464 9i8CR OOI600 : CHA NO,
0406 0LOC3 DO7007 CHO,INB,SZ8,R83 COMPLEMENT
N466 BL106G4 002094 INA 17
8467 01000 048020 MUFES JBB ,PACK PACK NUHMBER INTO (A) AND (B?
0468 O1006 B34435 132 38PTR
D469 Bina7 170138 "S§TA 8BPTR, ! gvoRre
0470 091810 034136 182 SBPTR HURBER 1IN
P4a71 BL1011 374139 . 87D 9BPVR,!} PROPER

0472 01912 034135 I8 SBPTR (LOCATION



PAGE 00829 #01
0473 01013 015633
@474 01014 015614
04%5 91015 060334
D476 DINL6 BIL6LH
B477 01017 124615
B478ee ~
P479wae  HORMALIZE
0480w
G481 010620 A0LAAG
0482 01021 016113
6483 91022 0902103
8484 01023 12520
485 91024 244374
2486 01025 9920214
0487 ©lu26 PV6N04
0468 01927 183101
8489 ALIB3I0 0B20B40
0400 01@3f 682104
491 ©1p32 192301
G492 ©1L1033 0821200
0493 01634 0802031
8494 10635 025040
B496 91036 0VP2360
‘2496 01037 001130
B4AG7 91040 V1300
0408 0104y B71147
(3400 01042 B680P1
G508 01043 010460
9501 #1044 0700014
BH82 01045 060154
P5G3 081046 002340
%94 01047 040a3y
o5  A1OSH 102201
P56 01851 02004
507 01052 P4037Y
508 ©1053 962028
509 01054 B25073
PE10 01055 D4P4E60
P511 01056 0020821
0512 01057 025377
P613 91060 040375
9314 01064 G01200
615 V1062 819376
G816 901063 44000
0517 01064 861147
8518 01065 059470
05419 Q1268 002001%
@520 B1057 125020
0521 01870 084471
68522 ©91071 0206a77
2523 010472 1250329
0524 B1073 014477
8525 081074 002400
9826 N137% 0066400
527 01076 125020
0528 Q1077 P14477

AND PACK FLOATING POINT NUMBER

+PACK

PACKY

PACKS
UNLER

PACKA4

BASE PAGE SUBROUTINES

JSa
J&o
LDA
182
Jnpe

BCKSP
GEYCR
.10
NUMCK
NUHCK, 1

NOP
JSB NORML
CLE,SZA,RSS
JUP L PACK, I
ADB BL77
38A,RSS

INB

cLO

SEZ

CLE, INA

308

RAL

854 ,SLA,RSS
JHP PACKL
CCE
ARS,SLA,ALS
RAR

STA MBY1@
LDA 1

AND M256
STA 1

LDA EXP

SEZ
ADA
80¢
INA
ADA
SSA
JHP PACK3
ADA M256
3SA,RSS
JHP PACK4
ADA B200
RAL

AND MSK®
ADR ©

LDA MBY1®
CPA MNEG
RSS
JHP
cPB
JHP
JHP
Jan
CLA
cL8
JHP
J8B

ML

8200

+PACK,!
MNEG+1
PACKA4
+PACK, I
ERROR

«PACK, !
ERROR

NO,

FETCH
FIRSY
UNUSED CHARACTER
RETURN
VIia (P+2)

1]

MANTISSA IN (A) AND (B},
EXPONENY IN EXP, (E) CLEARED

ZERO RESULY?

YES

NO, ROUND

POSITIVE NUMBER?

YES, FINISH ROUND

OVERFLOW FROM (B)?
YES, BUMP (A) :
OVERFLOW? (A=100000, B=0)
TWO HIGH BITS 1'S? (A=140000)
NO
YES
SEV (A) =108083 AND SKIP
COUNTERPARTY TO o=
SAVE (A)
DELEYE 8 LOW

ORDER BITS OF HMANTISSA
SAVE LOWER MANTISSA
FETCH EXPONENT '
DECREMENT EXPONENT?
YES '
NO, PRIOR OVERFLOW?
YES, INCREMENT EXPONENT
EXPONENT
UNDERFLOW?
YES
NO, EXPONENT

OVERFLOW?
YES -
NO, RESTORE EXPONENT,

POSITION SIGN,

MASK TO 8 BITS, AND
COMBINE WITH LOW MANTISSA

RETRIEVE HIGH MANTISSA

NEGATIVE
OVERFLOW?

YES

NO

ZERO RESULT
ON UNDERFLONW



PAGE 0030 #81 OASE PAGE SUBROUTINES

0629 011060 061147 OVRER LDA MBYLO

@530 @1161 N15163
@531 91102 125020
0532%e
BB3IZene
85340
8535
8536
8637
9838
8539
#5840
0541
0542
B543¢e
@544000
@540«
8546
@547
8348
0649
8350
@554
- 0852
8553
8B54
@659
0556
8557
8508
2559
0560
as61
9862
8563
0564
0565
6666
0567
0560
PHE9
e570
05714
8572
@573
Bb74ne
OB7Gewe
BB76%e
o877
8678
8679
B588
0561
8562
PB8d
6584

21103
P1164
811e8
93108
01497
01310

089090
864432
002020
¥04400
030422
_ 002020
P1111 960470
01112 125103

HORNHALIZE

#1113
g1144
01116
1116
eL184?
81120
81121
011232
p1333
23324
Pi128
21120
01127
aiisa
81131
81132
04333
934134
81839
21136
91137
811449
P1144%
p1142
B1343
81144
#1149
1146

060008
871147
ce2400
p71236
061147
002003
0e6ca2
826130
6791854
871274
074336
125113
£35238
0040266
801600
002061
025127
082060
825127
©01508
086548@
@74274
061236
283004
8401054
678154
861274
826128

21147
04166
01161
01152
011383
211%4
011569
p115e

661274
0o2003
1208147
364154
544326
874164
965336

LOAD INFINITY ON

OvFLW

(ar,
NORHL

NORHY

NORM2
NORM3

JSB8 OYPLKW
JHP PACK, ]

OVERFLOW we

NOP
Lhe
854
LD8
10R
8$8A
LDA
Jue

M2

8776
INF

HNES
OVFLHW,!

(B)y AND EXP

NOP
8TA HBY10
CLa

STA HPY
LDA HOY1O
SZA,RS8S
8z8
JMP
8TaA
8TA
878

NORM3
EXP
MANTY
MANT2
JHP NORHL,!
182 HPY
CLE,ELB .
ELA :
BE2,88A,R38
JHP NORM2
SEZ,88A
JHMP NORMA
ERA
ERB,CLE ~
STA MANT1
LDA HPY
CHA, IHA
ADA EXP
SYA EXP
LDA MANTY
JMP NORH]

HULTIPLY UNPACKED NUHMBER BY 10
©o0008 HOYLO0 NOP

LDA HMANTY
SZA,R88

JHP HBYL10,1
LD8 EXP

8T8 EXP
LDB MANT2

LOAD
APPROPRIAYVE
LOW MANTIBBA
LOAD
APPROPRIATE
HICH HANTISSA

BEY
LEFT=BHIFY
COUNTER
Y0 ZERO

ON
ZERO
CLEAR
EVERYTMING
O7ORE
HANTIGZSA
AND: RETURN
COUNTY LEPFT SHIFTS
ROTATE (A) AND
{8y LEFT INYO (2)
YHO WIGHESY BIYS o?
YES, ¢ UNMORNWALIZED
NO, THWO HIGHESY BITS 1?
YES, = UNNORMWALIZED
a4IFY YO
HORMALIZE HANTISSA
NO,
COMPUTE
CORRECTED
EXPONENT
VALUE

(2 ]

RETURN ON
1ERO
MANTISSA
MULTIPLY
134
8
LOAD KHANT]ISSA



PAGE 0931 H@1 BASE PAGE SUBROUTINES

0685 01157 000065 CLE,ERA DIVIDE

A586 01160 B8B5500 ERB 8Y

N587 01163 OPOQ6S CLE,ERA 4

0588 P1162 2058540 ERB,CLE

0689 #1163 P45336 ADB MANT2 DOUBLE

0590 V1184 902940 SEZ ADD TO

9891 01165 0020Q4 INA PRODUCE

P692 01166 B41274 ADA MANTH 1,25 » MANT]IS8SA
0693 91187 8pRa2 8SA,RSS CORRECT .
8594 01178 825175 JMP e85

2605 01171 @2RAB6S5 CLE,ERA ON

0596 V1172 00%Sep ERR :

0597 01173 B34154 . 1sz2 Exp OVERFLOW

0508 01174 60406R NOP '

8899 V1175 671274 STA MANTY

f6py 91178 B75336 STR MANT2

0601 PL177 125147 JHP MBYLD,1

B602%w

B6Q3Iwwa DIVIDE UNPACKED NUMBER BY 10 aw

06040

9685 01200 APGEOG DBYLO NOP MULTIPLY BY DOUBLE=LENGTH TENTH
@606 0120) P61274 LDA MANTYH RETURN

B6v7 01202 DO20AI 9ZA,RSS ON ZERO

0608 ©V1203 125260 JHMP DBY1E,! MANTISSA

2609 03204 BGA432 LDB M2 ADD EXPONENY OF
0610 O12u5 44154 ADB EXP *TENTH' TO

Bosl 91206 074154 . STB EXP MANTISSA EXPONENT
9612 01207 061336 LDA MANT2 JUSTIFY

8613 01210 Y0RAGS ) CLE,ERA LOWER MANTISSA
P614 01218 016236 JSA HPY MULTIPLY BY

064153 01212 080417 DEF TENTH 63146 (ONE=TENTH)
B61d @1213 200266 CLE,ELA SHIFY

P617 01214 Bnde4g ELB,CLE BACK :

0618 @1235 B40P0Y ADA 1 ADD IN LOWER MANTISSAw
B6L9 ©B1216 OC2m4p SEZ TENTH®(2) =16

0620 81247 0060P4 INB AND ROUND

8621 01220 B75336 STB MANT2 Y0 16 BITS
0622 01221 661274 LDA MANTH po

6623 01222 0195236 JSB MPY SAME

9624 ©VL223 BeR4L7 DEF TENTH FOR

B625 081224 GO0BAD CLE HIGH

9626 V1205 840001 ADA MANTISSA
0627 ©1226 941336 ADA MANT2 (EFFECTIVELY) SuUM
8628 01227 vE2649 SEZ DOUBLE=LENGTH
0629 061230 066204 INB PRODUCTS

0630 @123) @75274 STB MANTY EXCHANGE

863) 01232 970001 STA 1 (A) AND ¢B)

8632 01233 061274 LDA MANTH REGISTERS

0633 01234 015113 © JSB NORML NORMALIZE RESULT

f634 1235 126200 JHP DBY16,1



FAGE 0032 @2 UASE PAGE SUBROUTIKES

eaglee

0o02vea  MULTIPLY IMYEGER IN (A) ee

0003wne _

0004 ©1230 G38008 nNPY NOP ADDRESS OF HULTYIPLIER IN HPY,t
0068 61237 864432 LD8 M2 8ET «2 IN

eP06 091240 073147 878 MBY1O 816N TEHP

00087 61243 106236 LDB HMPY,1 LOAD :

0008 81242 1040601 LDB 1,1 HULTIPLIER

BOCY9 ©B1243 9BR120 CLE,O8A (A) HEBATVIVE?

P10 G1244 PB3IR04 CHA,CHE, INA VES, COHPLEMENT (A) AND (E)
POt 83245 0006020 3388 (8) NEGATIVE?®

0B12 Q1248 987284 ‘ CHB,CME, INB YEB, COMPLEHENT (D) AND (&)
0013 01247 082049 8E2 (E) » 0% .

214 01280 938147 IST MBY1O NO, SET 8IGN OF RESULY WEGATIVE
0018 21281 878113 STD NORML SAVE HULTIPLIER

0016 01292 0644483 .08 ™16 SEV

6017 ©1283 874604 870 MVYTON COUNTER

PB18 0312864 BOGA00 cLB ZERO PRODUCY

0039 91259 291699 ELA BIAS (A) TO LEFY

820 B1350 001588 KHPYL ERA,CLE,S8LA 8KiPYT, TESY,

Bo21 N1287 @BEBLLS ADH NORHML AND ADD UPOHM

0022 61260 BOBB0Y ERB HNONZERO BIT

PR3 B12061 034BH4 182 MVTONM DOHE?D

Ag24 01232 225268 JHP HPYH NO

8B28 01263 AB1%40 ERA,CLE YEB, ADJUSTY Finral RESULT
8026 0613564 6383147 " 182 HBYLO NEGATIVE RESULYTY?

Ap27 BH1268 P2B27}y JHP HPY2 NO .

BE20 01246 88723060 CMB YES, ‘

Po29 01287 083007 - CHA,INA,SZA,R83 COHPLEHENT

BY3P® ©1270 906084 INB ‘ RESULT

8031 81271 183161 HPY2 CLO

0332 063272 936236 182 MRY

B33 G273 126238 JHP HPY, !

BO3dno

06350es PFIND AND STORE ONE-CHARACTIER OPERATORS oo

@308

BE3I7 Q1274 6060308 SYRCK NOP . CHARACYER 1IN (A)

0038 01278 8741066 8Y8 COUNT o {ENTRIES YO BE SEARCHED) -
PB3Ie Ci127o easray ALF o ALF POSITION

GB40 1277 835348 foR .32 CHARACTER

B4l 01320 166274 .DB SYHMCK,I STARTING TARLE ENTRY « 2
@042 G1331 B8IN274 182 SYMCK SET RETURN ADDRESS

0a43 01302 044328 SYRCL ADS .2 UPDAYE TVABLE POINTER
fB44 013083 182894 CPA 1, HATCH?

8045 S13554 028312 JMP 8YMC2

0046 G13U5 B341068 182 COUNT MO, CONYINUE SEARCH?
PB47 OBL3506 028302 ~ JHP SYHCH YES

26048 01307 0861727 ALF,ALF NO, RESTYORE

PDP49 G5310 910X74 AND BL77 CHARACTER

0250 031311 1256274 JHP SYMCK,! AND EXET

6051 Q1312 903408 SYMRC2 CCA BET

0a82 e1313 040601 ADA 1§ INFORKATION

0353 61314 169600 LDA @, HORD

Pe54 0813195 9164306 AND OPHSK AND

0685 01316 L7043% STA 3BPTR, 1 STORE IT

8036 01317 030410 crA B14066



PAGE 08033 #@2 BASE PAGE SUBROUTINES

JMP FECLA,]

9857 01320 124257

U538 01321 035274 182 SYMCK
P89 01322 125274 JHP SYMCK, 1
GO6Rwe

PU6Leen  FIND CALLED SUBROUTINE #e
PRB2ew .

PP63 01323 208C80 FNDSB NOP

9p64 21324 874162 STR TEMP2
0065 01325 064121 LLDB ASBTSH
PB66 01326 054122 FNLSL CPB SBTBE
0067 01327 014477 JSB ERROR
062 021330 160081 CALER LDA 1,1
P069 01331 910362 AND .63
0R70 ©1332 P50162 : CPA TEMP2
PA71 B1333 125323 JMP FNDSH,I
2972 01334 944325 ADB ,2
PR73 ©1338 025326 JHP FNDSI
02375

@@76w

Ba77e

PA78w

0679«

0080

VoBLw

8082e ® 2aDIM{wDIM2
P083w

0P84 01336 00P9EA MDIM NOP

8085 V1337 wvroeet STA 1
PO06 01340 B10376 AND MSK®
GBa7 01341 671486 STA FLUN
8060 01342 B60VGY .DA 1
0989 01343 001727 ALF ,ALF
8000 81344 819376 AND HSK@
0001 01348 601090 ALS

0202 01346 015236 Jsg mney
2003 @1347 501456 DEF FLUN
0694 01350 BO2020 SSA -
0p05 01351 516477 JSB ERROR

AP96 01352 125336 MER9 JMP MDIM,I]

RETURN VIA
(Pe2)

SAVE SUBROUTINE NUMBER
LOAD (B) HMITH SUBROUTINE TABLE
END OF TABLE?
YES
NO, EXTRACY
SUBROUTINE NUMBER
DESIRED ONE?
YES
NG, MOVE TO
NEXT TABLE ERTRY

R R LR R Y
SUBROUTINE TO COMPUTE THE STORAGE REQUIRED BY AN
ARRAY WHOSE PACKED DIMENSIONS ARE IN A UPON ENTRY

RN AARARGAOIRNANRIRGRARNNQREROIRANAANAREANR QARSI RS W

THE SUBROUTINE RETURNS IN A THE NUMBER OF LOCATJIONS
REGUIRED FOR THE SPECIFIED DIMENSIONS

STORE PACKED DIMS, TEHPORALILY

STORE # OF COLUMNS

A = g OF ROWS
DOUBLE FOR FLOAYING POINT

CONPUTE 2¢ROWS«COLUMNS

RESULT <« 32768 ?

NO, ERROR DIMENSJONS TOO LARGE
YES, RETURN
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0898we

0@pVewa  ROUND A SUBBCRIPT TO AN INTEBER wo
01009n

01030

P162» RETURND INVEGER IN (31,32767) (BIABED 8y =4)
@103« OR EXIYS TO ERRCR,

0104

2165 061383 036000 S8BFIX NOP BUBSCRIPY 1M (A)Y ANMD (B)
0106 031384 016304 J8B IFiX 24eB17 INTEZOERY
Oin7 91398 124272 JHP EaNgA,l MO

B108 A13%36 £02941 SE2,RSS8 YEB, ROUND AWD
0189 01337 044433 - ADB Hi "BIA8 BY of

0110 @31308 0C20693 8ZA,R88 10-0817 o

114 81381 £R6020 L E:1: ] POSIVIVE INVEGER?
9112 631362 124272 JHP E6Mia,l MO

0113 B31363 135353 JHP 8BFIX,1 YES

Di1d40e

@f10cen  JNTEGERIZE FLOATING POINT MUNBER oe

81460

8117 61364 800200 IFIX NOP

8118 ©1365 1082401 a70

9119 01368 871614 87TA GETCR BAVYE (A)

‘91206 01367 910486 J38 FLUN EXPONENT

0121 01370 0602020 S$S8A HONNEGATIVEY
9122 831371 0826414 JHP JFIX3 NO

0123 61372 848445 ~ ADA M16 YEB, EXPONENTY

0124 BL378 cHzc20 8SSA an 157

6125 931374 10351014 cLo YES :

0126 01378 B4AV44D . ADA H3 EXPONENT

9127 81376 B02021. 88A,R88 < 237 A

0328 G137 129364 JHP IFIX,1I WO, ALL BIGMNIFICANCE I8 INTEGER
9129 91408 B48449 ADA M8 MOVE BINARY POINY TO END OF (8}
9330 01408 6714856 8YA FLUN SAVE SMIFT COUNT
D131 51462 661614 L.DA BETCR REVTRIEVE (A)

0132 B1483 BR5410 JHP IFIX2

8133 ©£14064 638873 IPFIXL CLE,8LA,ARS SHIFY (A) RICHY
0134 01400 952208 CHE 8KIFT (B)

0135 (1408 OB4GIS SLB,ERD - RIOHY

Bi1356 @497 10231061 870 NOVE IF A § 18 LOSY
G137 01410 B30486 1P1X2 182 FLUN DOKHE?

0138 61483 BZDED4 JHP IFIXQ NO

0139 (1412 635364 182 IFIX YES

2140 01413 129364 JMP IPIX,1

0841 B1444 068614 IFIX3 LDA GETVCR RETRIEVE (A)

9142 01448 802120 CLE,S8A TRUKCATE

9143 01486 BH3401 CCA,R8S Y0

B144 B1417 8D2401 CLA,RIS l

G143 01420 BO740Y1 . CCD,R83 OR

0146 01421 HUO400 cLe 9

0347 01422 023412 JHP IF1X2e2



PAGE 0039 #02 BASE PAGE SUBROUTINES

Pi49aw

B1582+%  TAKE ARITHMETIC INVERSE e

01519e '

PI52 01423 20000@ ARINV NOP NUMBER IN (A) AND (8)
B153 01424 871677 STA OUTLN SWAP

9154 81425 Bavaat LDA

B18S 01426 0065577 .LDB OUTLN REGISTERS

P156 81427 297100 CMB,CLE COMPLEMENT HIGH PART
M157 ©1439 220460 XOR M256 COMPLEMENT LOW PART
93158 01431 0A4A0377 ADA B460 ADD IN

0159 01432 292041 SEZ,R8S OVERFLOW?

0160 01433 025452 JMP ARIN2  NO '

9161 01434 0006084 . INB YES, INCREMENT HIGH MANT]ISSA
0162 01435 064470 CPB FLGBTY OVERFLOW?

0163 01438 025442 JHP ARIHE YES

0164 01437 ©@54427 CPB UNNRM NO, NEGATIVE UNNORMALIZED?
2165 01440 902031 RSS YES

0166 @1441 625452 JMP ARIN2 NO

2167 01442 ©44427 ARINL ADB UNNRM FIX HIGH MANTISSA

B166 01443 CEPE3I3 SLA,RAR FOSITION EXPONENT

0169 01444 83042} I0R MSK4 FILL IN BIYS IF NEGATIVE
0170 ©1448 BE6a2} $SB,RSS POSITIVE?

@171 01446 602003 -~ INA,RSS YES, BUMP EXPONENT
‘8172 01647 HADAIY ADA M1 NO, DECREMENT EXPONENY
0173 01450 POL20H RAL POSITION

0174 DBL4SY BLO376 AND MSK@ EXPONENT

9178 01452 071677 ARIN2 8TA OUTLN SHAP

A176 P1453 PGHARY LDA 1 ;

8177 ©14G4 065877 LDB OUTLN REGISTERS

8178 01455 125423 ) JMP ARINV,I

@179ee » o

018Aeew UNPACK LOW WORD OF NUMBER wew

0381wa

0162 £1435 66200 LFLUN NOP WORD IN (B)

0183 91437 860701 DA (A) w (B)

01564 B14060 010576 AND MSKO EXTRACY EXPONENT IN (A}
9188 01461 97800 cMB SUBTRACTY OFF

0186 01462 044009 ADB @ EXPONENT FROM

2167 R1463 CO700d CHe HANTISSA IN (B)
P188 R1464 BAOOG3II SLA,RAR NEGATIVE EXPONENT?
0189 01460 238421 JOR MSK4 YES, FILL IN LEADING BITS
9108 01466 125456 JMP LFLUN,T NO

P10 wn

Pig2eees  STACK (B) ON LOWCORE STACK ww

FCREL

9104 @1467 DBE0COQ SLKST NOP

0105 81479 8341414 182 LSTPY ADVANCE 'LOW

P106 01471 B6V141 LDA LSTPY STACK® POINTER

0197 11472 6850142 © CPA HSTPT SYACK OVERFLOW?

9108 03473 @L14477 EI ~ JSB ERROR YES

B100 (1474 17414} : STB LSYPT,! NO, STACK (B8)

82006 01475 125467 JMP SLWST,!
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B262ne
8283ae
0284w
0299
8206
@287
82608
0209
8210
8211t
B2sAwe
021 3ee
0214vee
0219
8230
o237
8218
8249
8229
0221
paaz
02230 w
02240
g2atee
0226
8227
n2ae
9229
0230
o023l
0232
0333
8234
02386
0236
8237
0238
8239
P40
0243
w242
P24Jee
024400
P24Bew
6246
8247
0248
8249
P
6251
g2y%2
8293
8264
0289
0256
0297

® BUWP HIGH 8TACK POINTER we
l476 20PO0O DBHITP NOP

81477 807498 cce

91000 Ba4142 ADO HETPY
01591 074142 STB HSTPY
01502 604141 cPB L8BYPY
01523 028473 JHP EQ
81684 126478 JHP BHBTP, I
« FETCH TOP OF 8TACK @@

81608 096698 STTOP NOP

01596 015318 J8B OPCHK
21507 015838 J8B8 R8CHK
B1519 164142 LDB HATPT,!
015131 16000y LDA 1,1
81812 636004 IND

B1513 144901 LDe 1,1
01614 320600 JHP 8T7TVOP,1
@  VERIFY LEGITIMACY OF OPERAND
01513 PoPOB8 OPCHK NOP

91816 104142 LD8 HBTPT,I
1817 190901 LDA §,1
21520 ©50476 CPA MNEG.
#1631 636005 INB,R3S
813522 826827 JHP OPCHL
81523 1600y LDA 1,1
81524 08084714 CPA MNEGe}
915926 014477 J38 ERROR
01526 044431 EB ADB Hi
@16827 656149 OPCHE CPD TITPY
81530 002049} R8S

81531 120018 JHP OPCHK,
@1532 poci4e L.DA TBTPT
91533 040432 ADA M2
81034 679140 8YA T38TPY
01658 1299515 JMP OPCHK, ]
@ ALLOT SPACE FOR INTERMEDIATE
81536 P06068 RSCHK NOP

N1937 cevi40 LDA Y8TPT
01849 840328 ADA .2
21541 070140 §TA TITPT
01542 640431 ADA M}
01643 RGO120 CPA LSTAK
P1544 o02001 R38

01548 125536 JMP RSCHK, I
#1546 6060120 LDA LSTAK
91547 002004 INA

01538 B87P163 8TA TEHWPI
¥1531 P40333 ADA

o9

ADVANCE

POINTER
OYERFLOH?
VES
NO

VALIDATE
OPERAND

SAVE

L.OAD

. NUMBER

e

OPERAND ADDRESS T0 (B)

HIGH PARY OF |
OPERAND 12000007

YES

NO

LON PART
77687

YES

TENPORARY OPERAND?
YES
MO
UNSTACK
VTME TEHPORARY
OPERAND
EXIT WITW ADDRES8S IN (B)

REBULY o

ALLOY

8PACE
OVERpLOW INTO
LOW-CORE STACK?
YES
"~ HO
8AVE
" LOWER
STACK BOUND
UPDATE



PAGE

0218
0259
8260
8261
6262
G263
B264
92689
D266
8267
2268
8269
g2zoe
8271
B272we
8273w
B2740e
227%
8278
0277
B278
8:79
02890
0281
0282
8203
p284
p289
B2660w
8287 en
020880
0269
829@e
0291
gav2
203
8294
2298
0296
e2e7
D2oae
P2o9e
e3oee
P3IDiw
0302
2303
8304
2305
8306
0307
8308
0309
N318
0311
p312
0313

Q837 #02 BASE PAGE SUBROUTINES

01552
B1553
81534
PLI05359
81556
21997
11560
018614
91562
01563
#3884
015693
BL566
01567

870120
o614y
202004
€790162
240333
870441
002004
878164
$83004
248142
022020
925473
014654
125536

* CHECK FOR

81370
81671
81672
0Es573
21574
PLI570
815748
31877
01609
81694
BL1OY2

P30060
264000
N44452
ap6a2y
1268570
844334
pRGY23
125870
835579
pepaey
12557¢

« CHECK FOR

01603
aien4
81608
01666
6697
picie
B1O6SS
21612
D613

00009
B64AG09
844457
gasnat
125663
844340
fe6021
236663
126003

DlGlT
Dl6CK

LETTER
LETCK

STA
LDA
THA
STA
ADA
$TA
INA
STA

LSTAK
LSTPT

TEMP2
.9
LSTPT

TEMPA

CMA, INA

ADA
$8A

. JMP

Js8
JHP

*a

NOP
LDB
ADS

HSTPY

€1
HVTOH
RSCHK, ]

o
D72

§88,RSS

JHp
ADB
858
JHP
182
Lha
JMP

ae

NOP
LDB
ADR

588,

JHP
ADB

DIGCK, I
W10

DIGCK,1
B1GCK

1
RIGCK, ]

2

D133
RSS
LETCK,!
26

35B,R88

152
JHP

LETCK
LETCK, !

STACK BOTYOH
SET
SOURCE
ADDRESS
UPDATE
STACK ToOP
SET DESTINATION
ADDRESS
OVERFLOW
INTO
HIGH=CORE STACK?
YES
NO, MOVE |
LOW=CORE SYACK

CHARACTER IN (A)

ASCII 728
OR GREATER?
YES, RETURN WITH CHARACTER
NO, ASCII 608
OR GREATER?
NO
YES, SET °SUCCESS' EXIT,
LOAD DIGIT INTO (A),
AND RETURN

CHARACTER IN (A)

ASCII 1338
OR GREATER? :
YES, EXIT HITH CHARACYER IN (A)
NO, ASCII jpi8
OR GREATER?
YES
NO

ON END=OPF-FILE CONDITION RETURN TO P4y ELSE
RETURN TO Pe¢2 MWITH NON-BLANK CHARACTER IN (A)

w1614
P16y
BL616
BLOR7
w1620
pLozt
81622
B1623
ni1624
01628
01626
21627

P0HGBY GETCR .NOP

634133
22001
125614
P64432
034132
234065
169001
po2v4t
ea1r727
BLe374
50476

I1SZ
RSS
JMP
LD8
182

CLE,

LDA

CCNT

GETCR, 1
BADDR
BADDR
ERB

1,1

SEZ,RSS
ALF o ALF

AND
CPA

8177

BLANK

ANY CHARACTERS LEFT?

NO, END=~OF=FILE EXIT
LOAD BUFFER ADDRESS
UPDAYE FOR NEXT TIME

SET CHARACTER FLAG

LOAD CURRENT BUFFER WORD
FIRSY CHARACTER?

YES, POSITION 1T

MASK EXTRANEOUS BITS
BLANK?
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0314 0Q31063p 825618

125606

JHP GETCRe1
0345 01631 935614 192 BETCR
6316 81632 129614 JiHP GEYCR, !
9317 0w

0318ece DACKSPACE OVER ONE CHARACTER
0310w

0320 01633 900000 BCKSP NOP

0321 01634 023400 cCA

2322 01038 040133 ADA CCNT
0333 81636 070133 8YA CCHY
£324 01637 0634¢0 CCA

8328 01040 849132 ADA BADDR
0326 01641 870132 8TA BADDR
8327 ©1642 125633 JHP BCK3P,1I
9326w

@329¢ee PRINT A HUMBER we

B330ee

0331 01643 006800 ENOUT NOP.

8332 01644 092300 cCE

9333 010645 514229 J8B NUKHOA, I
8334 01646 8156677 J8B OUTLN
G335 01647 C0BI4S LDA .32
0336 91659 015715 JSP OUTCR
0337 61681 064172 L.DB HiLBXiel
9338 081652 $44133 ADB CCNT
0339 01653 006802 820

8348 01654 025847 JHP ¢eB
P341 01655 125643 JHP ENOUT, I
P342ne . A
@343nes  SPACE FOR A COMNA oe

B344an

#345 01668 0AOOG@ ENELM NOP

0346 ©1637 064133 LD CCHT
@347 91660 606903 EDELL BZB,RSS
0348 81601 126666 JHP EDELH,I
8349 81662 644444 ADD H1B
8358 01603 D0OD2Y 898 ,R3S
0351 010064 025660 JHP EDELY
0352 81660 673677 87D OUTLN
G363 01636 B60345 LDA .32
B354 ©1607 915715 J$8 OUTCR
P385 81670 234677 182 OUTLN
0356 01071 025666 JHP a=3
8357 01672 864133 LD® CCNTY
0358 01673 PA444B6 ADG W76
@359 01674 006821 $50,R38
0360 01678 ©15677 Jse OUTLN
0361 081676 JHP EDELM, I

YES, FETCH HEXT CHARACTER
UPDATE RETURN ADDRESBS
AND EXIT :

aa

BACKSPACE
OVER
LAST
CHARACTER IW
INPUT
BUFFER

SEY SIGN FLLAB TRUE
QUTPUT THE NUMBER
END-OF-LINE ACTION

ouTPUT

A BLANK
FIELD

FULLY?
NO

KO, LOAD CHARACYER COUNY
ZERO?

YES

W0, SUBTRACT ZOHWE WIDTH
‘REGATIVE RESULTY?Y

WO

YEB, SAVE BLAWNK COUNT
FETCH BLANK

ouTPUT

BLANKS
LINE

FULL?
YES
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0413

200000

P8a146
geovolo
282004
P40133
864131
114102
2964172
B44133
874172
Po2400
@75146
1142509
125677

OUTLN

NOP
LDA
SLA
INA
ADA
LDB
J88
LDB
ADB
8T8
CLA
8TA
J88
JHP

QUTPUT A COMPLETED LINE ww

TYPE

CCNT
+BUFA
KRITE, ]
MLBXL+E
CCHNT
MLBX11

TYPE
PRNIA,!
OCUTLN,!

FETCH
CORRECT FOR START ON
ODD PRINT POSIVION
OUTPUT
A
LINE
CORRECT

MARKER
RESET COUNY OF
CHARACYERS PRINTED
CLEAN UP

*  ADD A CHARACTER YO OQUTPUT BUFFER wa

0363u%.
A3pdann
8365w
03606 015677
0367 01709
0368 @174
8369 B1782
037H 061733
0371 083704
p372 ML705
0373 04788
8374 091707
V378 ©81719
8376 BL741
6377 01712
9378 Q1713
N379 01714
B380ve
0381w
B382ve
8383 01718
0384 01716
‘9385 041717
0386 61720
0387 81721
388 0@L1722
8389 91723
0398 01724
6301 @172%
PI02 w8L7ed
6303 01727
6394 81736
a395 0173
gl96 01732
0397 0$733
0398
B399«
B4R 0160
540y 0016%
4P 08162
D403 08163
P4p4 ©OB1064
2498 861686
2406 B8G163
0407 BL274
P4AR8 041336
D4BY V1663
. B419 B3633
@411 B1715
8412 QBBSY

81734

Bao0es

B71364

834133
664133
084010
2341352
168132
80doip
oat727
818460
#31364
299343410
getzarz
170132
125715

OUYCR

TEMP
TErPL
TEFP2
TErPS
TErP4
COUNT
STEMP
MANT
HANT2
EXFON
DPFLG
ARYAD
EOL
FINBP

NOP
374
182
L.D8
sLe
182
LDA
SL8
ALF
AND
10R
S8

IFIX
CONT
CCNTY

BADDR
BADDR, 1

e ALF
M256
IFIX

ALFoALF

STA
JMP

EQU
EQU
EQu
EQU
eau
EQY
EQu
EQU
EQU
EQU
EqQu
EQU
EQU
EQU

BADDR, !
OUTCR, 1

TEMPSe|
TEMPS+2
TEMPS 3
TEMPS44
TEMPS+5
TEMPS+6
TEMPS+4
SYMCK -
MDIM
LETCK
BCKSP
OUTCR

CONSY
*

CHARACTER IN (A)
SAVE CHARACTER
COUNT IT
FIRST CHARACYTER
OF BUFFER WORD?
YES, MOVE TO FRESH WORD
LOAD BUFFER WORD
SAVE
OTHER °
CHARACTER
ADD NEW CHARACTER
POSITION
WORD AND
STORE IT

*CHARACYERS PRINTED®

COUNT

FIRST UNUSED WORD OF BASE PAGE
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34415 :
BAfGeonsorananennce BASIC INTERPRETER CONTROL eetenecococessacesncooanes
B417e

04400 THIS PROGRAM LINTERPREYS VHE SYSTEH COMMANDS AND PROVIDES

0449w 1/0 COHTROL FOR THE B8A8IC INTERPRETER, ALL UDER

0420 COMHUNICATION 13 DONE THRU THIS PROGRAM, USER REDPONBES ARE
Da2te CHEICKED POR SYSTEM COMMANDS AND §F A VALID COHMAKND I8

B422e DETECTED TVTHI3 PROGRAW INITIAVES APPROPRIATE ACTEOW,

04230

8434 02000 ORG 20000

8435w :

P426+ DATA LOCAL YO KCNITOR '

0427«

#8428 82909 022001  RDYA DEF READY
9429 PaANAY GO1185 READY ASC 2,READ
B4a30 Q2003 904413 0CT 544106
B431 02004 6U2407 LFEED DEP LF
8432 020088 BUR468 OGRRKA DEF GMARK
@433 02000 0U3778 STCPA DEF BTCHD
0434 820087 0B2146 CHNDA DEF CHNDS

‘D439%e ,
P430 ©3010 67708 ERTRY CLC @,C STARYING POINT, TURN OFF ALL /0
0437 B2G1Y 102109 STF O TURKH ON INTERRUPT BYSTEH
BA38 02812 669106 LDA LHBH LOADED
439 220313 030311 CPA LiAN BY '8088°'?
PA440 02014 BE68RG 02027  JHP FLUBHRPYT NO
0441 82913 070441 8§74 LUEAR YEQ, REBEY
9442 02816 CH2IB4 INA " POINTER
0443 08301y 870447 i 874 SYHTA VALUES
B44de
448 02829 7606330 FLLUSH LDA FHAH
84406 DRNAY GOt 87A POUFF SEY PROGRANM BUFFER ADDRESS
0447 52022 B7G143 87A HBPTR SEY PROGRAM BUFFER POINTER
P448 0B2P28 FA534H LDA .32 INETIALEZE
D440 PIB248 B79476 8TA BLANK DBELEYE CHARACTER FOR OETCR
6458 02028 COR400 CLA BEY LIME MUNBER
B488 (2028 0701486 8T7A oLHUN O & IWHEITIALLY
8452
0483 02027 69130 RDYPY LDA TLEBTR 8ET YO
0464 O©OZ039 078587 8TA LEBVA COMMAND NWODE
8450 02033 CHR400 CLA
9450 02032 672121 87TA DROST CLEAR DATA REQUESY FLAG
P4aB7 O2033 079139 8TA Y¥LAG . CLEAR PMHOVO READER INPUT FLAG
B486 62034 A78437 8TA TYYFL CLEAR TVY VAPE FLAG
0459 02838 114102 J88 HRITE,] DO A REVURNM AHD LINE FEED,
64606 Q2036 Q60436 LDA o
0403 B2E37 0656009 LbB RDYA
B462 0AV4D 114102 J8B URITE,I PRINY "READY® ON TVTY
04030 :
P464 02041 ORI PEXMK LDA TLBTR SHIFY YO
0465 02042 B7R127 §7A LIBTR COMMAND HOBE
0406 G043 066130 LDA TFLAG
- 467 Q2044 662002 82A I8 VAPE FLAG SET?

04068 02948 2261061 JHP PYAPEe} YEB, GET RECORD FROM PHOTO RODR
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0479
0&;1
0472
8473
0474
0478
2476
0477
B478e
6479
0480
Bag1
0462
8483
0404
0485w
8406
6487
0483
0489
8499
8401
0492
0403
8494
04908
0496
0497
9408
2499
0500
8501
8582
6503
0504
8505
8566
0507
8508
T
0510
0511
0512
8513
8514
0515
06360
0317
BH18e
P519
8520
0321
@522
0523

p2646
22847
82a9%9
820061
02652
B2053
02064
020593

p2056
02057
062668
02061
02062
P2063

92064

82066
82086
a20a7
B2079
02671
vee72
e2073
02074
82075
02076
e2a77
eziaa
g21014
g2102
02103
02104
Q2165
02106
gaier
B2110
w2111
2112

P2113
82114
#2119
221146
02117
82126

THIS

02121
92122
p21233
p2124
02125

066004
874152
a684137
8o2p02
826066
Bo3400
854152
114402

114123
860366
064131
114104
P50432
926115

03021
014477
8676133
A60131
830066
879132
f10614
326046
p66121
go6ed3
026126
@be372
016200
6uzane
114182
915633
868426
p7BL27
066121
a024v0
ara2121
114124
124004

856040
602113
866114
pa2404
114102
826856

SECTION REGUESTS DATA INPUT

23000
064130
074127
266008
na6a4y

DATAL LDB
8T8
LDA
8§ZA
JMP
CCA
LDB
J&n
6TRCD JSB
LDA
LDB
JS8
CPA
JHP

RPRCS
C’SB
STA
LDA

RTLE

LFEED
RSYM
TTYFL

GTRCD

RSYM
WRITE, I

IMOFF,1
72
«BUFA
REED, I
M2
RBOUT

CMA,S584,RSS

ERROR
CCNT
«BUFA

CLE,ELA

§TA
JSu
JHP
Lba

S$Z6.,

JMp
CPA
Jse
CLA
Jse
Jse
LDA
SYA
LDB
CLA
STA
Jsa
JHP

ASC
DEF

RBCUT LDB

CLA,

Jsn
Jhp

DRCST NOP
LD8
STH
Lo
JMP

BADDR
GETCR
DATAL
DRAST
RSS
CKRCD
S
svop

WRITE, !
BCKSP
RMODE
LISTR
DRQAST

DROST
IHMON, I
i,1

1.\
]
LR
INA

WRITE,

GTRCD

TLSTR
LISTR
AMRKA
DATAL+!L

LOAD ADDRESS OF LINE FEED
STORE ADDRESS OF READY SYMBOL
TYY TAPE

INPUT?
YES, SUPPRESS LINE FEED

NO

LOAD LF| OR
PRINT LF OR

TURN OF

GET REC
RUBOUT

SET Asw
RECORD

wiwi CH
LOAD BU
SHIFTY L
0DD/EV
FETCH F)
NULL REQ

DATA REGQ
NO DATYA
ASCI! 8
ASSUME S
L INE
FEED
BACKSPAG
RETURN T
RUN #O

CLEAR DA
DATA REQ
G0 To DA

ouTPUT !
CARRIA
AND

EXIT/ENT
SHIFY TO
COMMAN

PRINT - *?

*?' ADDRESS
2%, NO CRe~LF

KEYBOARD INTERRUPY MODE

Rp FROH TTY

N RECORD, INPUT AGAIN
~# CHARS AND CHECK FOR
00 LONG

RACTERS « @,8ET CCNT
FER ADDRESS

FT,LEAST BIT USED AS

N FLAG

RSY CHARACTER

ORD, INPUT AGAIN

UEST?

REQUEST,G0 CHECK RECORD
FIRST CHARACTER?

TOP REQUESTED

E
0
DE

TA REQUEST FLAG
UEST,TURN ON INTRPT HODE
TA REQUESY CALLING POINT

N HITH
GE RETURN
L. INE FEED

RY AND FLAG
P MODE

P AND WAIlTY
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9525
6506
6527
0528
0829
8530
8534
9632
PB3I3w
8834
8538
0536
8537
0538w
8539
0540
@341
8542
@543
0544
‘8648
0546
8647

042 #02 BASIC INTEPRETER CONTROL

THIS SECTION CHECKS RECORD FOR SYSVEM COHMANDS,
02320 004134 CKRCD LDB 8BUFA

62127 B74338 870 SBPTR INITIALRZE SYNTAX BUFFER POINTER
02130 170138 S§YA 8aPTR,1 PUT FIRST CHAR [N BYNTAX DUFFER
6213y 615603 J38 LEVCK I8 CHARACTER A LETTER

N2132 826220 JHP SYNTX MO, TRY SYNTAX

82133 060306 LDA TBLAD LOAD 35V8 CHKND TAOLE OTVARY POINT
82134 064440 LDB M8 LOOK FOR A

A2138 114282 -J8B TBRCH,I SYSTEHM COMHANMD

02136 614477 JoB ERROR MOV A VALLID COHMAWD

92137 INVSC EQU » INVALID CHND ERROR REPERENCE
B2137 A91727 ALF,ALF ENTRY FOUND

82149 801166 ARS HOVE JHP ADDR YO LEASY 8178 POS,
B214) B42007 ADA CHNDA ADD STARY ADDR, OF CHND ROUY!N§8'
02142 072200 8Ya 8T0P SAVE (A)

02143 802400 CLA OUTPUY

#2844 114182 Jég WRITE,] A CReLF

P2146 120200 JHP 8STOP,I EXECUTE COMHAND



PAGE

8540«
0880«
LT RS
0552
553w
9554
P859
6886«
0537
8550
0599
0560
0561w
9562
2563
9564
2563
8566
8567w
0568
8569
09570
0371
2972
0573
8574
875
0576
577
o878
0379
0580
9581
o582
9583
584
0585w
B586w
587w
@588
0589
05900
0591
0592
0593
PB4
0595
0596
0597
2508
0399

0043 #0802 BASIC INTEPRETER CUNTROL

THIS
02146

P2140
02147

n219se

22151
02182

82163
82154
02835
#2156
02157

02168
22161
82162
HaL63
02164
62168
621066
02167
A2470
021714
02172
02173

02174
B23708
02176
naL77?

SETS UP ANL EXECUTES THE SYSTEM COMMANDS

114124
124202

B2s6v20

GUT R R
006401

0601268
B70127
B74136
114124
124297

114124
H6B366
864131
11410}
us9432
826174
250433
@447y
802003
n261614
B70136

026064 -

064136
086803
826161
p26@27

CHADS

RUN

8CRTH

TLIST

PLIST

PTAPE

PRERR

EOTR

EQU e

JSB IMON,I
JMP RUNA,1

JHP FLUSH

..DA TLSTR
CLB,RSS

PLSTR
LISTR
TFLASG
IMON, 1
LISTA,l

LDA
8STA
8T8
J8n
JHMp

JS8
L.DA
.o
Jse
CPA
JMP
CPA M3

JSB ERROR
GZAyRSS

JMP PTAPE+Y
8TA TFLAG
JMP RPRCS

IMON, I
W72
<BUFA
PREAD, I
M2

EQTR

LDB TFLAG

$ZB,RSS
JMP PTAPE+1
JMP RDYPT

STOP COMMAND SERVICE

w2208
n22491
B2262

- 02203

022a4
82208
82206
B2287
22210
ga2211
02212
02213

000009
£116123
064130
B74127
866470
802006
026205
114162
060327

B66006

114162
0260627

STCP

NOP
Jsa
]

IHOFF, I
TLSTR
878 LISTR
LDA MNEG
INA,SZA

JMP wwi

JSB HRITE,!
LDA .4

L.DB STOPA
J8B WRITE,I
JMP RDYPT

COMMAND LIST REFERENCE

TURN ON YTY INTERRUPY MODE
G0 TO RUN ENTRY POINT

SCRATCH CURRENT PROGRAM
L18T PROGRAM, TFLAG m @

PUNCH PROGRAM, YFLAG # 0
8ET DRIVER ADDRESS

SET DEVICE FLAG

TURN ON TTY INTERRUPT MODE
60 YO LIST ENTRY POINT

PYAPE COMMAND

GET RECORD FROM PHOTO READER
END OF TAPE?

YES,GO SEE IF START OR END
PHOTO READER READY?

NO

YES

NULL RECORD

SET FLAG # @

G0 PROCESS RECORD

START OR END OF TAPE?
STARY
GO To READY POINT

.

TURN OFF KEYBOARD INTERRUPT MODE
SHIFY TO
COMMAND MODE

DELAY FOR fo2 MILLISECONDS
CARRIAGE=REYURN LINE~FEED

PRINT ®*8YopP"
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000%e

B6b2ee BEY LINE FEED SUPPRESSION

H003»

0604 02214 704137 TAPE 67A VYTYFL SEY YO °*VAPE®' MODE
6603 02215 026086 JHP GTRCD

0006w

06p7%» RETURN TO *50SS°* EXECUTIVE

BOuBe

0600 082216 002400 BYEC CLA
8610 02217 024077 JHKP 770
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fea2e

BOQ3* (T2 L R R Y R R R S R XX R
GO0 d4ewny : tAR
PO0Bewa CHECK SYNTAX CF STATEMENT wow
. B0P6nany AW e
BEBR79 AAQ0 RO ARGV EANNANARGRARTRAARNGA
2068 e

0889%ew

BB10evc DETERMINE SEQUENCE NUMBER wow
U RR L

@012 02220 114236 SYNTX JSB INCHK,! RECORD

0213 02223 800463 DEF MAXSN SEQUENCE NUHMBER

P14 02222 B34435 182 SBPTR SAVE SPACE FOR LENGTH WORD
PR18 2223 B744145 3TA LNUM SAVE LINE'NUMBER

0816 02224 864134 ..DB SBUFA SET

BeL?7 06222% POOQAL4 INB TEMP TO

8@18 62226 0874160 35T8 TEMP (SBUFF) e}

Bpi00w

B8020nve  DEVERMINE STATEMENY TYPE e«

B823an

68022 02227 PIVII4 cCPA 10 NULL STATEMENT?

BB23 82230 124253 JMP DELST, I YES, DELEYE IT

8024 (2231 179135 3TA SBPTR,! NO, RECORD NEXT CHARACTER
B028 €2232 060307 LDA STTYP PRINTY=~TABLE ADDRESS

0026 02233 964446 LLDBR H2% ~(NUMRER OF ENTRIES)

8027 02234 114212 JSB TSRCH,! FIND STAVEMENT TYPE

2028 02235 014477 JS@ ERROR NOT FOUND

0@29 (2236 064441 SYNEL LDB M9 SET MULTIPLE STORE

P30 02237 876338 8378 MSFLG YO FALSE

0031 02240 064113 L.D8 PBPTR NULL

P032 0224) 054412 CPY PBUFF PROGRAM?

G033 62242 Q020901% RSS ‘ YES

0834 GA243 126247 JHP SYNTY NO

0a30 02244 064110 ILDB FKBAM INSURE NO

036 62248 076112 STB PBUFF SPURICUS COMMON

P37 BR246 8744113 8TB PBPTR EXISTS

B30 02247 Q74157 SYNTL 8TR TEMPS SET S=5TACK POINTER

B39 82289 0006450 cLn SET DEFINE FLAG

0040 B223) B76332 STB DFLAG Y0 FALSE

841 02282 706334 8T8 PFLAG SET PARAMETER FLAG TO FALSE -
BR42 62253 008727 ALF ¢ ALF COMPUTE

0043 02254 P01300 RAR ADDRESS OF

B044 02255 048302 ADA SYBAS SYNTAX ROUTINE AND
ppals 02286 124060 JHP @,1 BRANCH YO [T
BBA4A6ew

PBA?wav  SINGLE CHARACTER AND/OR FOURMULA OPERATORS en

0048ee

BP49 22357 001469 QUCTE 0OCT 1000 BITS 15G~9 OF THE LABELLED HWORD
PBGD 02260 021040 : ASC {,"

Peby ©2261 6882266 COMMA QOCY 2000 ARE THE BASIC CODE OPERATOR
852 N2262 0206048 ASC 1, :

8053 02263 6A3¢BB SMCLN OCT 3000 NUMBERS, B817S 3~0 ARE THE
peB4 02264 BIB440 ASC 1,7t

0288 022685 BR4081L RPARN OCT 4001 OPERATOR'S HIERARCHICAL
BUB6 B2266 D4440 ASC 1,)

00%7 @2267 HES001 RBRAC 0OCT 5701 PRECEDENCE FOR YHOSE OPERATORS



PA6§ 046 S03 CHECK SVNYAX AND TRANSLITVERAYE

0088 02279
680 02274
0688 02272
@80y 02273
P0o2 na274
2863 02278
8964 02376
0065 02277
6086 02360
o267 03301
6068 nald2
0069 HaIOI
0070 02304

8071 062308
en72 82370
8873 63307
8074 Q2310
8875 a2341
0076 ©2312
0e77 ©62313
0078 02314
0879 ©2340
. 0080 82316
0081 03317
6882 82329
6e83 02321
984 02322
0288 02323
0866 02324
po87 02328
0088 ©2320
opae QA2s27
o000 Q2330
6691 0233¢
092 02332
8093 02333
pe94 p2334
fees8 pPA3IB
8006 02336
8@97 AASIY
P898e
9000wy
@010ase  LEY
OiBlvee
01020

B8ie3 0a348
9104 D2IJ4Y
0168 pPRIA2
L6 02343
o167 HAI44
PIe8 02346
B109 0O2I46
118w
Biiinwew
031200

A306440 ASC §,)
pHend2 SCHMA OCY 6802
f206040 ASC §,.,
Po7692 ASSOP OCY 7062
036449 ASC t,=
B48987 PLUS OCY 10087
pab440 A32C 1,
611667 MIKNUS OCY 3138007
B8204409 AGC f,»
#1209 TYIMES OCY $£2010
ganodn ASC 1,¢
643648 DIV OCY 13910
827440 . ASC 1,/
014012 EXP8 OCY 14012
gB734@ ASC 1,°
015008 BGBTR ocY 195665
037040 ASC 1,»
6106083 LS8S OCT 16089
8360409 ASC 1,<
@798 UNEQL OCT 170095
021448 ASC t,#
20068 EQUAL OCY 200895
836440 ASC 1=
821911 UNMIN 0CT 25011
80448 ASC L,
620028 LBRAC OCY 228206
859449 ASC 1,1
023820 LPARN OCT 23029
R24040 ABC 1,
N246611 UPLUS 0OCT 240113
NaB440 ASC 1,¢
BA5803 ORCP OCY 28603

0uoe88 MNSFLG KOP
N20884 ANLOP OCY 26004
AEO508 DFLAG NOP

827141 NOTOP OCT 279114

80RO PFLAG NOP
A30093 OTREG OoCY 3leees

BOPB29 UFLAG KOP
831668 LSSEQ OCT 31488
) [ XX ]

BYATENHENY SYNTAX we
anw
077838 LET8 STB 8FLAG
$50440 LDA #8
B72330 STA MHSPLE
817144 ' J8s Fsc
au7n38 CPB SFLAG
B14477 JSB ERROR
SYNEZ2 EQU e

@113 02346 600334 EO3IVY CPA ,10

BELONOING YO FORMULAS, THE
UNLABELLED WORD GIVES THE

ASCIt REPRESENVATION OF THE
SINGLE CHARACTER OPERATORS,

SET *RO STORE® FLAG ( (B) = 0 )
SET HULVIPLE SVORE FLAG
YO YRUE
FEVEN FORMULA
DID STORE OCCUR? ¢ (B)=G )
NO

CHECK FOR EAD OF STATEHENT we

END=QF=8TATEHENT?



PAGE 0847 #03 CHECK SYNTAX AND TRANSLIYERATE

0114 02347 124252 JMP ACCST,1  YES, ACCEPYT STATEMENT
0115 82330 024206 JMP NOEOF NO, TLLEGAL CHARACTER



PAGE 0848 #83 CHECK BVYNTAX AND TRANSLITERAYE

P117e
G“ﬁ*i'
01199
D1208ee
0121

0122 02361
8323 02392
0124 02363
01268 02354

8126«
0437 cen
031200¢
Bi29wee
N338»

9131 02369
8132 02368
P133 062337
8334 02369
A135 0364
83436 12362
0137 0623063
‘8338 52304
0139 02308
8140 P23560
03143 023067
83142 823370
8143 023713
8144 02372
0346 02373

Bi46e
Biarene
8348w
Bl49ewe
B150e

@383 02374
#i182 02379
041683 02376
Bi184 02377
P88 ©2A4CE6
BL86 o0ddet
21957 824062
G358 B2403
0359 02404
0166 02468
U161 02486
8162 024Q7
83163 82410
Ag64 924141
8160 ©2447
3166 02413
8167 02414
P68 02418
8169 02416
0170 02447
0171 02424
Bi72 02421

-2 %}

STATEHENT SYNTAX oo

L2 2]

830332 DImMS ISZ DFLAS
017832 J83 ARRYS
124252 JHP ACCSY,!
826332 JHP DIHSe}
' I
STATEHENT SYNYAX we
aow

834143 COM8S LDB PBPTR

854118 CP FHAM
02081 RSS
014477 Jsn ERROR
074166 SYNES 8YD TEWPSs7
036332 182 DFLAB
903498 COMSY CCA
072334 8TA PFLAG
917539 JSB ARRYS
LLELETT RSS
026363 JHP COMS1
864166 LDB TEMPSe?
a74812 878 PBUFF
874113 $TB PBPTR
124282 . JHP ACCST,1
[.2-X-]
BYATEHENT SYNTAX we
ade

81706385 DEFS JS8H LYR

026406 JHP SYNEMA
866161 LDA TEWP)
801727 ALF,ALF
930162 10R TEWP2
©59464 CPA FN
B2001 R8Y
920405 JMP BYNEM
017635 J88 LYR
614477 SYNE4 J3D ERROR
068161 LDA TENPY
064361 LD8 .38
8170660 J88 STROP
960162 LDA TEMPR
917661 J98B LPCK
0308470 10R FLOBT
170433 8TA SOPTR, I
017896 JSB VAROP
Pe0800 NOP
014477 JSB ERROR
@17671 SYNED JSB RPCK
807460 cCH

SEY DFLA@ VO VRUE
CHECR AN ARRAY

DONE

HAS A COMMA, CONVINUE

HA8 PROGRAM BUFFER
BEEN HOVED?
NO
YES, ILLEGAL COH
BET ARRAY POINTER
SET DEFINE FLAG YO YRUE
SET COMHON FLAG

Y0 TRUE
CHECK AN ARRAY
DONE

HORE ARRAYS

FETCH UPDATED POINTER

SET PROGRAM BUFFER ADDRESS
SET PROGRAN BUFFER POINTER
EXIY

FIRGY
THO CHARACTERS

'ENYY
YES
NO
LEVTER FOLLOWG?
NO
YES, RECORD A
FUNCTION
NAME
RETRIEVE CHARACTER
LEFT PARENTHES]S?
YES, SEY FORMAL
PARAHETER BIY
FETCH SIHPLE VARIABLE
NOKE FOUND
SUBBCRIPTED VARIABLE FOUND
RECCRD A RIBHT PARENTHESIS
ASSIGNHENT



PAGE

BL73 V2422 0615274 JSB SYMCK
G374 082423 002272 DEF ASSOP-1
B178 02424 V14477 SYNESG JSB ERROR
0176 D425 A60432 LDA M2

0177 02426 DAB135 ADA SBPTR
0178 02427 60000 LDA @,1
0379 02430 610401 AND MSK¢
180 02434 B72334 3TA PFLAG
018y 062432 017144 J&B8 F8¢
01682 62433 826348 JHP EOQSY
B183e

Aiddnoen ] . [T Y]
B1oGee  REM STATEHENY SYNTAX we
B8Gawe 'Y
B8

8188 02434 D6I3I4 REFRS DA .16
0189 082435 114261 J88 CHRSA,I
0169 02436 124282 JMP ACCST,I
0194w

B102ven T X
0193wa IF STATEMENT SYNTAX »#e¢
Pi0dnae nee

8195w

P196 B2437 817424 IFS JSB FSC
D197 ©244p 170135 STA SBPTK,1
9198 ©B2444% B606316 L.LDA ATHEN
01909 02442 2074940 ccsa

BBD Y2443 114212 JSB TSRCH,!
08281 P2444 QL4477 JSB ERROR
02062 0824495 5YhE7 EQU »

2203w

D2@4nan

B205we GO TO AND GOSUB STATEMENT SYNTAX
B206anw

B2p7 02445 114221 G6GOTOS JS8 PGINT,I
8208 02446 BAVB4GI DEF MAXSN
0209 Q2447 026346 JMP EOST
2210

aese

B212vaw L2 2
P21392 FOR SYATVEMENT SYNTAX wo
Q2fid4ne0w whw
9215w

G216 02480 0175%6 FORS JSB VAROP
0217 024031 @B82000 NOP

D218 082452 614477 SYNES JSB ERROR
0219 B2453 017460 cce >
0220 QR454 015274 JSB SYMCK
B22L 62455 6672 BEF ASSOPw}
P22 V24506 820424 JHP SYNES
B223 02457 617114 Jsa FSC
fR24 WB2468 L79135 STA SBPTR, I
9225 Q2464 060317 LDA AYO
B226 Q2462 0B7400 cca

@227 02463 114212 JS8 YSRCH, I
0228 Q2464 14477 JSB ERROR

03849 #03 CHECK SYNYAX AND TRANSLIVERATE

OPERATOR?
NO
YES,

RETRIEVE

PARAMETER
AND
SAVE IT

FETCH DEFINING FORMULA
END=OF=STATEMENT VEST

DUMMY STRING TERMINAYOR
FETCH CHARACTER STRING

GET DECISION FORMULA
TABLE
SEARCH
FOR
'THEN?®
NOT FOUND
GET STATEMENT LABEL WUMBER

LA R ]
LZ ]
LA X

FEYCH AND RECORD
SEQUENCE NUMBER
END=QF=-STATEMENY TEST

FETCH SIMPLE VARIABLE
NONE FOUND
SUBSCRIPTED VARIABLE FOUND

ASSIGNMENT
OPERATOR?
MO
YES,
LOOK
FOR
THE
'To!
MISSING

FETCH INITIAL VALUE FORMULA



PAGE OB50 #03 CHECK SYNTAX AND TRANSLITERATE

0229 02463 017114 SYKE9 JOB F8C GET LIWIT FORHULA
BaEd 62436 9BAI34 cPA .10 END=OF=3TATEHENT?
B6a31 02467 124232 JHP ACCST,I YES

0232 B247p 6874989 cca HNO, ERABE

9233 V2471 B44138 ADB SBPTR ZERO

0234 062472 074138 YD SBPTR WORD

B2a33 03473 1794393 8VA SAPTR,1 NOW

0236 02474 030328 LDA ASTEP LOOK

D237 082478 097400 cCe FOR

0238 02478 314212 J8B TBRCHM,I THE 'SYEPY

B30 02477 ©14477 JS8h ERROR HISSING

0240 02080 A17184 SYEL® J3P FS8C BET STEP SIZE FORMULA
8241 02501 0203498 ‘ JRP EO08Y ENDoOF=8TATEMENT TESY
6242e

02430 0e down

0244es  NEXT STATENMENT S8YNTAX o

BA4Bweae eae

BR46w A

0247 952802 6378556 NXT8 JS8 VAROP FETCH BIHUPLE YARIAGLE
@248 02363 606600 NOP NONE FOUND

6249 02624 026402 JHP BYNES GUBSCRIPTUED VARIABLE FOUND
0250 ©2863 020346 JHP EOST END=OF=-8TATENENT TESYT
0201

Q262w we LY T
BA53%e  END, 8TOP, RESTORE, RETURN STATEHENT SYNTAX ee
0254000 tan

BRO5w . ‘

o286 02906 634133 ENDS 187 SBPTR .

98287 035497 010614 . J8B8 BETYCR ENDeQF~B8TATEMENTY?
-0258 03510 1243082 JHP ACCST,! YES

0289 82513 H24268 JHP NOEOF NO

02600

LY ade

P262%e  HWAIT STATEHENY SYNTAX o9

02630en XX}

B8364¢ '

P2658 825912 017734 WALITS J8B GETPF :

0260 02583 926346 JHP EOSY END«OF=BVATVEMENT TESY
82067

Pa2G6800e LT )

0R69%e  CALL STATEWENT SYNTYAX ee

BR780we . ese

0274¢

0272 02384 015614 CALLS J8B GETCR FETCH AND

@273 02510 024269 JHP EOF RECORD

0274 03834 634133 182 SBPTYR LEFTY

0279 02547 01766} J8p LPCK PARENTHESIS
@276 02930 114221 J88 PGINT,I FETCH AND RECORD

#277 02821 008483 DEF DioO SUBROUTINE NUNMBER
0278 23922 A/B161Y BTA TEHP) SAVE NEXYT CHARACTER
P79 82023 B81L9323 J88 FND8B FIND

8280 083524 168081 i.LDA 8,1 NUHMBER

@ass 02528 ©OY72Y ALF ¢ ALF oF

82682 0292¢ 010344 AND .31t PARAMETERS

BBy A2B27 893060 CRA RECORD

0284 82530 670166 STA TEMPSe7? COMPLEMENT = §



PAGE

0288 02931 060161 tLDA TEMP)
8236 w2532 067480 CALL2 cCa

9287 B2333 615274 JOB SYMCK
288 82634 002268 DEF COMMA=G}
0289 42938 926843 JHP CALLY
0208 B2836 ©34166 1S2 TENPSe7
@291 063537 62804 RSS

0202 02840 614477 SYEL) JS38 ERROR
8203 ©2541 017154 Jsa FSC
3204 (2542 026832 JMP CALL2
9205 02543 634166 CALL3 187 TEMPSe?
0296 @2544 0269492 JMP SYELL
2297 @2548 0176714 J3R RPCK
BR98 02546 026346 JMP EOST
a299v

B390enea Ty
0381w+ DATA STATEMENY SYNTAX ww
93"2‘** [ 2 X ]
03330

0384 02847 0146867 DAYAS JSB CONSY
a3p8 02058 224613 JMP SYEL12w]
A3a6 862551 017744 JSB NUMOP
0387 628%2 0074808 cce

‘8308 0245083 B15274 JER SYMCK
0369 225834 BO2260 DEF COMMA=}
#3178 02555 926346 JMP EOST
B311 02596 0826347 JMP DATAS
03129 '

@313een .

D314s%  READ AND INPUT STATEMENT SYNTAX
0316woe . .
B340 ‘
6317 02567 017556 READS JEB8 VAROP
033106 02500 814477 JGB ERROR
8319 03561 90RABY SYELI NOP

03208 062562 V7400 cen

0321 02563 B15274 JSB SYMCK
322 02964 002260 - DEF COMMA=1
8333 L2558 BY2001 RSS

0324 2566 828857 JMP READS
B325 02567 00564090 cLB

326 Q2%768 174438 S5TB SBPTR,I
9327 82873 A34135 152 SBPTR
0328 062872 820346 JMP EOST
0329

03399 wa Y
N3Jgee PRINT STATEMENT SYNTAX ww
9332Q00 | X-X |
G333 :

D334 GRAB7Y 0064432 PRINL LDB M2

P335 0a874 015274 JSB3 SYMCK
9336 02575 BP26A DEF COMMA={
B33I7 0V2B76 826604 JMP PRIN2
P338 02877 P9340@ PRINS CCA

B339 NGO 170160 STA TEMP,I
0340 020681 834135 1S7 SBPTR

0061 #03 CHECK SYNTAX AND TRANSLITERATE

RETRJIEVE CHARACTER
COMMA?

NO
YES, MORE
PARAMETERS PERMITTED?
NO
YES, FEVCH
PARAMEYER FORMULA
ALL PARAMETERS PRESENT?
NO
YES, FEVCH RIGHY PARENTHESIS
END=QOF=STATEMENY TEST

FETCH A CONSTANT
NONE FOUND
FIX uP PRECEDING OPERATOR
CHECK

FOR A

COMMA

END=QF-STATEMENT TEST
FETCH ANOTHMER NUMBER

an®
*w
L2 2

RECORD VARIABLE OPERAND
MISSING

CHECK
FOR A
COMMA

1S, FEYCH NEXT ITEH
APPEND
END=OF =FORMUL A
OPERATOR
END OF STATEMENT TEST

NO,
COMMA OR
SEMICOLON?
NO
YES, ENABLE
FORMULA



PAGE 0882 #@3 CHECK SYNTAX AND TRANSLITVERATE

08348 0662
8342 62803
9343 nB2664
6344 02668
8340 026069
8346 02697
0347 826319
8348 620618
0349 ©2612
B3B0 6RGLI
0391 630614
2302 020418
0383 492616
0384  0aoL7
0386 5206206
0386 G2621
0387 ©2622
0388 072623
G389 02624
8366 ©2628
0361 2630
8382 ©ao27
8363 £2630
@364 02631%
P366 02632
0366 83633
0367 Q2034
0368 02633
369 03636
6370 Q2037
68371 02640
0372 0264}
8373 62642
@374 02643
B378 DoG44
B376 02648
0377 02649
0378 R2647
8379 GA66H
0389 ©25601
6381 62092
8382 N266G3
6383
8304ua0
BI50es  MATY
03860 0e
0387

2388 6HR604
0389 02685
0300 a2846
830% 62637
0392 2080
0363 6%a61
8304 2062
0398 63663

0306 62684

815644 JSB BETCR
126382 JHP ACCST, 1l
007488 PRIN2 CCO
pyoave J3B SVHEK
002296 DEF QUOYEaQ
020623 JHP PRIN3
860347 LDA 34
130081 JGB CHISA,!
014477 JO8 ERROR
862287 GYEL4 LDA QUOTE
170138 3YA SOPTH,I
034133 182 8BPYR
810084 J38 GETCR
124232 JiP ACCST,!
607400 ccs
174160 878 TEMP,I
626573 JHP PRINY
134160 PRINS 132 TEWP, I
814477 J3B ER/ROR
170138 BYEL1S 37A SBPTR,1
669322 LDA ATAB
8074059 cco
144212 J3B THRCH,1
802404 CLA, R3S
600424 LDA TABCH
P87 409 . ¢c8
D44135 ADB SDPTR
874138 $78 SUPTR
892003 . 8ZA,R3S
0260647 JHP PRING
130138 10R SBPTR,I
179139 BTA SBPTR,I
047734 JGB GETPF
006400 cLa
174158 873 38PTR,1!
8341386 1SZ SBPYR
0266061 JHP PRINS
215633 PRING J&3 BCKSP
017414 JSB FBC
850334 PRING CPA L10
1242562 JKP ACCST,1
620373 JHP PRINI

[ 2% ]
BYATEHENT SYNTAX we

[ 2 X ]
617635 HATS J88 LTR
G14477 368 ERROR
615663 S8YEL6 JSA LETCK
0267322 JHP MATS2
636135 182 8BPTR
6641061 LDB YENPYL

oetrary BLF,BLF
G30001 J1OR &
170139 8TA BBPTR,I

END«OF=STATVEHENT?
YES

auove?

NO
YES, SET.CGUOTE A8 TERNINATOR
CHARACTER AKD FETCH SVRING
MISSING QUOTE
RECORD
evgve

END=QF «BVATERENTYY
YES
ENABLE

FORMULA
NO '
TAB OR FORMULA PERMITYVED?
HO
SEARCH

FOR

'*7AB*

NOY FOUND

BACKUP
Y0 WORD WITH
PREVIOUS OPERATOR
'TAB* ?
NO

YES, RECORD IV
FEVCH PARAMEYER
FoLLoW
HITH A
ZERO

BACKIPACE OVER LASY CHARACTER
FETCH FORHULA "
ERD=GF -8TATERENTT

YES

NO

FIRSY
THo CHARACTYERS
LEVVERS?
NO

YE3, MOVE YO FRESH S~BUFFER WORD

REYRIEVE FIRST LEYTER AND
PUY IV IN THE
UPPER CHARACTER OF (A)
SEARCH



PACE-

0397
2358
8399
0490
84n}
0402
2403
0404
8495
8400
847
0408
8409
8439
0411
@412
DAL
@414
0415
8416
8437
8418
419
8420
042}
0422
. 0423
V424
8425
8426
6427
0428
6429
ERY
0434
0432
8433
0434
B4a3s
0436
P437
0438
8439
8440
9441
padz
0443
gada
8445
0486
g447
0448
6449
0460
9451
0452

AA33 #B3I CHECK SYNTAX AND TRANSLITERATE

026685
02666
82067
026790
92671
82672
Bae73
e2d74
22675
82676
a2677
varue
parey
p27a2
82783
we7o4
0270%
@2706
0707
R2710
pazis
wazia
82713
ne714
Q2715
82716
w77
82720
827214
62722
AR723
82724
@272%5
V2726
pazar
02730
@2731
paraa
B2R73S
pa”T 34
#2739
Be736
0273y
B2740
B2744
82742
93743
82744
82745
02746
Ba747
B27%0
B2751
warzse
82753
82754

669310
064432
114212
814477
B50416
026719
ML7544
052334
124252
664432
015274
002260
814477y
215614
626796
815633
826673
034135
124252
017544
217704
800020
050334
124252
607400
815274
PO2268
026791
020710
870162
660135
874715
86161
064358
917659
B6N162
A87400
315274
e82272
026424
161715
814401
1791068
017636
pR7910
B15613
RR7824
034136
864101
pEeY27
CRELTRY
170135
P6D313
664435
114212
814477

SYEL7
HATS®

SYE18

MATS]

MATS2

LDA
Loe
Jsa
Js8
CPA
JHP
J&éB
CPA
JHMP
(W)
Jsa
DEF

- J88

Jss
JMP
Jsa
JMP
182
Jip
Jsg
Jas
NOP
CPA
JHP
cca
Jsa
DEF
JHP
Jhp
§TA
LDA
STA
LDA
LD8

- JsH

LDA
cce
JSB
DEF
JMP
LDA
AND
STA
Jsa
JHMP
Jse
JMP
182
LbBe
BLF
10R
STA
LDA
LD8
Jsa
Jse

MATIO
M2
TSRCH, !
ERROK
RDOP
MATS]
ARRID
010
ACCSY,1
Me
SYMCK
CUMMA~]
ERROR
GETCR
"3
BCKSP
MATSY
S8PTR
ACCSTY, I
ARRID
MATSB

18

ACCST,1

SYMCK
COMMA=]
SYELs=1
MATS1H
TenP2
SBPTR
ARYAD
TEHPL
STROP
- TEMP2

SYMCK
ASSOP=1
SYNEG
ARYAD, I
MSK1L
TEMP,}
LTR
MATSA
LETCK
MATSS
SBPTR
TENPY
pBLF

1
SBPTR, 1
MATFN
M5
TSRCH, !
ERROR

FOR
*READ® OR
YPRINT
NOT FOUND
READ?
YES
RECORD ARRAY
END=OF =STATEMENT?
YES
NO,
'COMMA OR
SEMICOLON?
NO
END=OF~STATEMENT?
YES
NO

INCLUDE
PARAMETER
RECORD ARRAY
iF SUBSCRIPT,
RECORD IV
END«QOF=STATEMENT?
YES
NO

COMMA?
NO
YES

SAVE

OPERAND ADDRESS
RETRIEVE FIRST LETTER
RECORD AN

ARRAY
RETRIEVE CHARACTER
ASSIGNMENT

OPERATOR?
NO "

- YES, RETYRIEVE

AND SAVE
PREVIOUS ARRAY IDENTVIFIER
LEYTER NEXT?
NO
YES, SECOND LETTER?
NO
YES,
CONCATENATE
LETTERS
AND
SEARCH
FOR
ARRAY
FUNCTION
NOT FOUND



PABE D@54 #03 CHECK SYNTAX AND TRANBLITERATYE

6483
0484
0456
0486
0467

R4H8 -

0489
@460
8461
0462
0403
0464
9405
0466
8467
0408
84069
0470
9471
0472
0473
@474
2475
0476
0477
0478
8479
B48e

P48t
8482
8483
0484
2485
8486
0487
0480
8489
5400
0491

84092

8493
P494

0495

0496
0497
2408
0409
ase0
6Ga1
6602
0503
oon4
8808
o606
eser
ooes

82759
62788
BA787
0aze60
AR7 61
#2762
pazed
N2764
ga768
6a760
narer
B2779
027713
62772
©arrzy
82774
ear7o
Bar79
02777
e3009
6300}
23002
23983
63084
03005
830606
63367
w3010
8301t
#3042
035013
83614
B3IB18
038406
83017
BIBL0
p3n2e
B3022
R ]
BE024
A3628
83026
a3Bey
RTURG )
83031
v3832
23833
030834
63839
pIVIG
03637
03040
B304
03042
P304y
23644

081727
2091723
842336
807400
Da4138
130001
038470
179601
910401
040460
P92021
026776
016814
124262
017704
014477
024206
615814
024265
P17661
917544
8176714
161718
85840}
152160
014477
124202
034135
817661
817114
817671
007400
915274
0023500
814477
817044
059334
126262
824206
076162
BV 365
871745
960161
064355
P17660
260162
068334
124282
064433
815274
802274
014477
BB6400
Da8332
A62301
#2706

SYEL9 ALF,ALF
ALFsRAR

8YE20
HATSY

aveat
MATS4

8YE22

HATSS

§YE2I

ADA
cCa
ADB
I0R
I0R
8TA
AND
ADA

93]

S8PTR
1.1
FLGaT
1,1
H8K1
1256

8SA,R38

- JHP

Jse
JHP

JSB .

Js8
JHP
Jes
JHEP
J38
Jsa
Jsg
LDA
AND
cPA
J89
JHP
192
Jga
J8B
J88
cca
Jga
DEF
Jaa
J 88
CHEA
JHP
Jnp
87A
LDA
§TA
LDA
LDB
Jge
LDA
CPA
JHP
LRy
Js8
DEF
JBA
CLo
ADA
CcPA
JHP

MATSJI
GETCR
ACCST, 1
HATSB
ERROR
NOEOF
GETCR
EOF
LPCK
ARRID
RPCK
ARYAD, I
MOKL
TEMP, 1
ERRONR
ACCST,1I
SBPTR
LPCK
F8C
RPCK

SYMCK
TIMESe}
ERROR
ARRID
46
ACCSY,!
NOEOF
TEHP2
SEPTR
ARYAD
TEHPY
046
STROP
TEHP2

o 10
ACCST,1
H3
SYMCK
PLUS=1
ERROR

.8
TIMES
MATS7

FOUND
POSITION IV,
CONPLETE OPERAND,
COHB INE
HITH
OPERATOR,
ADD FLAB BIT,
, AND STORE
PINY e
OR
YTRNT
YES
NO, END=OF«BTATEHENT?
YES
NO, SUBSCRIPT?
NO

GET LEFT PARENTHESIS
FETCH AND RECORD AN ARRAY
RECORD A RIGHT PARENTMESIS
RETRIEVE

PREVIOUS ARRAY IDEWTYIFIER
HATCH LEFT=HAND S1DE ARRAY?
YES
NO

FEVTCH LEFY PARENTHESLS

FETCH FORMULA

FETCH RIGMT PARENTHESIES

HULTIPLICATION
OPERATOR?

NO :
YES, FETCH AND RECORD ARRAY
END=OF=3TATEHENT?

YES

NO

8AVE
- OPERAND ADDRESS
RETRIEVE
AND RECORD
ARRAY
ENDeQF =
STATEHENT?
YES
NO, HUSY BE
A veY,
I-O' OR 0
ISN'Y
18, SEV FOR FALSE

‘'a?P
YES



PAGE

8809
0840
8511
9812
8513
9514
8515
0816
0617
8538
0519
0520
8521
8522
8523
2524
8528
0526
9527w e
P628% ¢
8529w e
6530
8531
8532
0633
8534
8635
0536
0837
8538
8539
05640

- 8541
0542
8543
9544
#5845
©546
p547
8548
2549
@550

. P551w
B5520+
@653ee
05540
8566«
8856
0557
0558
0869
0560
8561
0562
0863
0564

B85S #B3 CHECK SYNTAX AND TRANSLITERAYE

P3049
B3646
g3a4z
B3059
B3IusY
03082
03153
836854
83095%
A309%6
A3087
83060
23061
83062
B3Y63
p3v64
30069
23066

*  JUMP TABLE

83n67
83470
83071
a3era
03673
63674
D3u78
8630876
p3u7?
8331400
831014
03102
83103
03144
#3105
R3146
03197
83150
831114
23112
p3113

*

FORMULA SYNTAX CHECKER

[

BIr14
83115
p3116
asL17
03120
w3121
p3122
B3i23
p3124

076334
917544
DBEII4
en2poq
0242066
036334
124252
161715
818401
150160
014477
124262
161715
P10404
0N7 490
1581060
027087
B27945

Pe2340
082351
292355
Pa2374
BB2434
0B2445
AA2437
BUR450
vuase2
B02445
RO2586
euanue
aa2596
082512
062s14
062547
RO2SH7
ouas7y
082957
PR2506
Pe2654

paeeve
9624060
178167
003400
B72336
wi7536
v27261
warz2az
815603

MATS6 8T8
Js8

CPA

RSS

JHUP

Isz

JMP

L.DA

AND

CPA

SYE24 JsH
- JMP
MATS? LDA
AND

ccs

CPA

JHMP

- JMP

PFLAG
ARRID
12

NOEOF
PFLAG
ACCST,1
ARYAD,I
M3K1
TEMP, 1
ERROR
ACCST, !t
ARYAD, I
MSK1

TEMP, I
SYE24
HATS6

NO, SET PFLAB
GET SECOND ARRAY
END=OF=STATEHENT?
YES
NO
WAS OPERATOR A '#°7
NO
YES, RETRIEVE
SECOND ARRAY
MATCH LEFT=HAND SIDE ARRAY?
YES
NO
RETRIEVE -
ARRAY
SET FOR TRUE
"MATCH LEFT=HAND SIDE ARRAY?
YES :
NO

FOR STATEMENT SYNTAX wn

SYNTB DEF
DEF
DEF
NEF

- DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

FsC NOP
CLA
STA
FSC1 CCA
STA
FsC2 JsB
JHP
JMP
Jsy

LETS
DIMS
COMS
DEFS
REMS
GOTOS
IFS
FORS
NXTS
GOTOS
ENDS
ENDS
ENDS
WAITS
CALLS
DATAS
READS
PRINS
READS
ENDS
MATS

LA 2 ]
‘aw
LA 2]

TEMPS, 1

UFLAG
VAROP
FSC9
FsCo
LETCK

LET
DIM
coM
DEF
REM
GO 7O
IF
FOR
NEXY
GOSUB
RETURN
END
sTOP
HAIT
CALL
DATA
READ
PRINT
INPUT
RESYORE
MAT

SET LEFY PARENTHESI]S

COUNT TO ZERO
SET UNARY FLAG

TO TRUE
LOOK FOR VARJABLE OPERAND
NOY FOUND
SUBSCRIPTED VARIABLE FOUND
FOLLOWED BY LETVYER?



PAGE 0036 #03 CHECK SYNTAX AND VRANSLIYERAYE

9565 03128 827227 JHP FSCO NO

P496 BI126 0064432 LDB M2 YES, LOOK FOR

0567 0633127 0817322 J8B8 MC3CK YAMD' OR *OR’

0866 83130 £60161 LDA YENPL NOT FOUND, FETCH PREVIOUS
@569 03131 GUL7RY ALF, ALF CHARACTER AND LEFTeJUBTIPY IV
0879 03132 630102 JOR TEMP2Z ADD LATESYT CHARACTER

8871 03133 030464 CPA FN ‘FN?

9672 03134 027102 JHP FSC4 YES

8673 03138 170138 8TA 9BPYR,I NO,

9374 03136 069312 LDA PDFHS SEARCM FOR

8575 63137 064443 LDB Hig PREDEFINED

576 03149 134212 J38 TSRCH,1 FUNCTION

8677 03145 R27146 JHP F3C3 NOT FOUND

0578 03142 @8irer ALF , ALF ASSENRBLE

0B79 03143 Q291723 ALF,RAR OPERAND

0560 ©3148 03IN4AVD JOR FLGBTY ADD FLAG BIY

08a1 03148 0274178 JMP FSCS

9382 93148 036336 FSC3 182 UFLAB '*NOT' PERMITYED?

P503 033147 27262 JHP FSC8=1 NO

0534 0I139 6062321 LDA ANOY YES,

2885 83151 057400 cca SEARCH FOR

0806 ©£I132 114212 JSB8 TSRCH,1} TNOT?

8387 ©3153 027202 JHP FSCBw} YNOT' NOT FOUND

8688 93154 BD7400 cco RETRIEVE

8589 Q3158 0444135 ADB SBPTR PREVIOUS WORD

0308 631686 L60001 LDA 1,1 WORD

9501 ©3167 8194238 AND OPMSK SEY Y0

8802 63160 170361 STA 1,1 NULL OPERAND

8593 03163 927317 . JMP FSCia

28904 083162 015614 FSC4 J8B GEVCR IDENTIFYING

PBO5 13163 AR64ES JHP SYNE4 FUNCTION

8596 03164 015643 JSB LETCK LETTER?

PBO7? BILI65 PAGAGS JHP SYNEA4 NO

0598 03166 P48403 ADA D109 YES,

0809 03167 BOLI7HO ALF ASSEHBLE AND

0680 B3L70 04V336 FSCB ADA 15 SAVE

P68L 03171 B7V164 8TA TEWMPY FUNCTION JDENTIFIER
0002 083172 “B7408 cc8 ) RETRIEVE

0603 @3173 B44135 ADB SBPTR PREVIOUS .
0004 83174 10600918 LDA 1,1 PROGRAM WORD

8605 B3176 910429 AND OPHSK EXTRACT OPERATOR,

0606 03176 ©3IPL6Y I0OR TEMPY - APPEND OPERAND,

0607 03177 178001 8TA 1,1 AND RECORD

06R8 83280 6190644 J88 GETCR LEFT PARENTHESIS

9609 03283 814477 FSCEL J3B ERROR OR _

0610 R3202 917661 Jse LPCK LEFT BRACKET?

P611 03203 V17353 J8B FRCUR YES, SAVE LOCAL VARIABLES OF FSC
P612 ©I204 017114 Jsa FSC FETCH ACTUAL PARANETER
0613 03200 0173390 JSe FPOP RESTORE LOCAL VARIABLES OF ¥F8C
0014 Q32386 BL7674 J88 RPCK FEVCH RIBHT PARENTHESIS
8615 ©3207 027272 JHP FSC1oel

8636 63210 66432 FSC7 LDB M2 CHECK FOR

6617 03211 015274 JSB SYMCK RIGHT PARENTHESLS

8618 03212 BP2264 DEF RPARN=1 OR RIGHT BRACKEY

0619 03213 827253 JMP FSC8 NOT FOUND

9620 BI214 65664006 LDA B4goo RECORD A



PAGE .

9621
0622
9623
p624
6628
0626
0627
0628
0629
0630

‘9631
09632
@633

@634
0639
0636
0637
2638
0639
0640
0641
0642
0643
8644
0645
8646

0647
0648
0649
B650
0631
P65
2653
0664
6655
0656
P657 e
9658
8669
R660
96614
0662
2663
0664
6668
06066
86067
0668
669
0670
0671
9672
0673
08674
0678
0676

BA67 803 CHECK SYNTAX AND TRANSLITERATE

83219
33246
83287

032209

03223
83222

83223

23224
B322%
03226
83227
93238
03231
83232
03233
#3234
23235
83236
83237
632490
63241
83242
03243
83244
03248
83246
n3247
83250
p3251
03252
03253
23254
03255
03256
w3257
23260

83261
B3262
83263

"P3264

83266
B3266

03267

Q3278
832714
83272
B3273
83274
03276
03276
63277
A3390
p33L1
0353082
33303

170135
Bev352

B¥7400

144157
886020
8272953
i741567
B34135
P18614
60334
968334
827253
872336
864435
017322
168136
peL727
210374
966330
015274
202274
BP2001}
R27301
Bo7400
043274
vBe272
pezaie
873630
027147
R60162
164157
8960802
814477
174135
834135
127114

250361
827275
PBO373
0272795
NPd400Q
0744153
214815
A27334
Wi7744
a6444)
B76336
827227
034135
068413
178135
134157
264444
8763350
027117

Faceé

FsScCs

FSCE2

FSC9

FsCie
FSC11

FsCte

STA SBPTR,I
LDA ,41

cCh

ADB TEMPS, I
SSB

JHMP FSC8
8T8 TEMPS,I
182 SBPTR
J8B GETCK
LDA .10

CPA .10

JMP FSC8
STA UFLAG
LDhB M§

J&B MCBCK
LDA SBPTR,1
ALF , ALF

AND BL77
LDB MSFLG
JSB SYMCHK
DEF PLUS=]
RSS

JMP FSCt2
ccB

JSB SYHMCHR
DEF ASSOPw}
JHP FSC7
STA SFLAG
JMP FSC1
LDA TEMP2
LDB TEMPS,I
8§28

JSB ERROR
8T8 SBPTR,1
182 SBPTR
JHP F&C,]

CPA .40
JMP F5C11
CPA B133
JMP FSC11
cLb

STE SIGN
JSB NUMCK
JNP F5C13
JSB NUMOP
LDB M9

STB MSFLG
JHP FSC6
18Z SBPTR
LDA B2300
STA SBPTR, I
152 TEMPS,1
LDB M9

STd MSFLG
JMP FSCI

RIGHT PARENTHESIS
RESTORE RIGHT PARENTHESIS
HATCHING
LEFT
PARENTHESIS?
NO
YES

FETCH
CHARACTER
END OF FORMULA?
YES
NO, SET UNARY FLAG TO FALSE
SEARCH FOR:'A MULTICHARACTER
BINARY OPERATOR
NOY FOUND,
RESTORE
CHARACTER
SEARCH
FOR A
BINARY OPERATOR
NOT FOUND
FOUND
ASSIGNMENT

OPERATOR?
NO
YES, SET
*STORE OCCURRED' FLAG
RETRIEVE LETTER
ALL LEFY PARENTHESES
MATCHED?
NO
YES, RECORD AN
END=OF~FORMULA AND
EXIT WITH CHARACTER IN (A)

LEFT
PARENTHESIS
OR LEFY BRACKET? -
YES
NO, SET SIGN
POSITIVE
NUMBER?
NO
YES, FIX UP PRECEDING OPERATOR
UPDAYE '
MULTIPLE STORE
FLAG
YES
RECORD
IT AND
COUNT IT
UPDATE
MULLTIPLE STORE FLAG
FLAG



PAGE

8677
2628
0679
0660
6681
eo8a
#0683
fasa
2689
0686
86s7
0688
0669
0690
Bo9jee
006920«
0693ee
0694

. 6695

86¢6
8697
#6986
8699
R
BOuRew
PB3ae
004
8608
ap86
apn7
6006 -
fapae
2040
opsl
@012
0613
fHeid
onss
f85346
gL’
00sd
0919
pR2o
Bo21
an22
Bpalen
B2dwe
BBobwe
0eas
asarz
fp2a
op29
PB3
831
8032
eny3

0068 #03 CHECK SYNTAX AND TRANGLIVERATE

A33B4
83389
#3306
83307
83310
033141
63312
83313
83314
83348
Q3319
833147
83320
23321

830336
014477
764411
650393
027314
0B83%4
BR7318
627308
844404
A34135
174135
864444
878338
827131

¢« CHECK FOR

83322
23333
03324
03323
83320
833ar

690000
1701398
B6I31L11L
114212
127322
R27301

FSC13 152
FSCEJ J3a
LDg
CPA
JHe
cPA
JHP
JMP
ADB
182
8T8
F8C14 LDB
8y8
JHP

UFLAG
ERROR
UNKNC
«43
*&4
48
*$3
FSCEJ
B3BG0
SB8PTR
SBPTR, !

He

HEFLO
F3ca

UNARY OPERATORS PERHITYED?
WO

‘o9

YES

NQ' taty

YES

HO

STORE
UNARY

OPERATOR

UPDAYTE
HULTIPLE QTORE FLAG
FLa®

A MULTICHARACTER BINARY OPERAVOR e

WCBCK NOP
874
LDA
JS8
JMP
JHP

8RPTR, 1
MHeporP
T8RCH, 1
HCBCK, I
F3Ci2

o RESTORE FSC LOCAL GUANTITIES

83330
a3331%
03332
VRERE
P3334
B3339
93338
@3337
03340
p3341%
P3I343
#3343
p3344
#3348
833406
A3347
n3350
233614
83352

BoHpR0
A70161
264157
B44435
74487
DEoHBAG
16duay
872338
056004
160301
072336
806084
169201
673814
LEoan4
fo08018
BrS696
860101
127330

FPOP wNOP
8§TA
LD8
ADB
878
INB
LDA
8TA
I1NB
LDa
8§TA
INB
LDA
8TA
INB
LDa
8§TA
LDA
JHP

TEMPY
TEHPS
1]

YEHPS

el
HOFLG

1,1
UFLAB

f1ot
FS8cC

1,1
VAROP
TENFL
FPOP,1

* SAVE LOCAL QUANTITIES OF FSC

23363
03354
P3I3I5H
A33GO
B3357
83360
833614
03362

CePedo
264157
Co0004
@633
1768001
cecAve
§52336
170001

FRCUR ROP
Loe
INB
LDA
87aA
INB
LDA
8Ya

TENPS

MSFLG
1,1

UFLASB
101

SEARCH
FOR YAND*
OR 'OR!

NOT FOUND

FOUND

e

SAVE CHARACTER

RESTORE S«~37ACK TOP

RESTORE WULTVIPLE SVYORE FLAG

RESTORE UNARY OPERATOR FLAG

RESYORE ¥FSC RETURK ADDRESS

RESTORE
VAROP RETURN ADDRESS
RETRIEVE CHARACTER

LA

FEYCH CURRENT Sw8VACK POINTER
UPDAYTE IY
DUKP MULTIPLE STORE

FLAG ON S=8TACK

STYACK UNARY OPERATOR
FLAG



PAGE 2dd9 #u4

CHECK SYNTAX AND TRANSLITERAYE

MDIHM

N34 B3II63 BO6QOV4 INB
0838 03364 P63114 LDA FSC SYACK FS8C
36 233606 170001 STA 1,1 RETURN ADDRESS
0037 B33I66 P63IEH6 LDA VAROP STACK VAROP RETURN ADDRESS
Pe38 V3367 ©i7371 JSB Ssov AND CHECK FOR SeSTACK OVERFLOW
Pv39 63379 127353 JMP FRCUR,I
DB4aDws
- BP4lune PUT JTEH ON S«STACK AND CHECK FOR OVERFLOW ww
0042w w '
8843 03371 N9DEGY SSCY NOP STORE QUANTITY
8044 NII72 8806084 INB ADVANCE S=8TACK POINTER
@B45 63373 170001 8TA 1,1 SAVE IYEM IN (A)
PPaA6 B3II74 OHO6004 INB ADVANCE S=STACK POINTER
8047 B3I37G 0744867 8TB TEMPS AND RECORD IT
A48 DPII76 V7904 CMB, INB
D049 Q3377 044116 ADS LWBHM LASYT WORD
6058 B3409 £A06A20 888 EXCEEDED?
P08, 03408 014477 FSCE4 JSB ERROR YES
QU52 0342 1273718 JnP 880V, 1
2853en
BRS54wee  CHECK FOR SUBSCRIPT PART aw
0550w
POS506 083483 PUVAHE SBSCK MNOP CHARACTER IN (A)
Gub7 03404 D64432 LB M2 LEFT BRACKET
058 Y3405 015274 JSB SYMCK OR
259 03406 VL2320 DEF LBRAC=1 LEFT PARENTHESIS?
BuUee 083407 127903 JMP SBSCK,I NO, RETURN VIA (Pet)
0061 083410 837403 1SZ2 88SCK YES, SET RETURN TO (Pe2)
gpe2 03413 161715 LDA ARYAL,I SEY
PE63 03452 010445 AND M16 ARRAY
V064 03413 082084 INA T0
P60 03414 1787145 STA ARYAN,I SINGLE SUBSCRIPT
Bn66 @3415 HEB412 LDA B22v0 RECORD A
B0e7 DIALS 17983% STA SBPTR, 1 LEFT BRACKET
2A68 Q3417 B85400 cL8 DiM OR COM
Pu6? BI420 BS63I32 CPB DFLAG STATEMENT?
. 0O70 0342% 827473 JMP 8BSCY NO
P71 ©83422 114221 J88 PGINT,I FETCH INTEGER
ure ©3423 006469 DEF M256 SUBSCRIFY BOUND
Bp73 83424 GOAS5737 BLF,BLF SAVE
PE74 03425 074161 8TB TEMPYH BOUND
U7 03426 DO7460 cch IS THE
Ba76 03427 0610274 JSBR SYMCK NEXY CHARACTER
8077 83438 0822709 DEF SCHMA={ A COMMA?
9p78 03434 027436 JMP §8SC1 NO
079 03432 1358715 1S2 ARYAD,I YES, NOTE SECOND SUBSCRIPT
0ps0 B3433 114221 J5B PGINT,! FETCH SECOND
ppay 03434 5080460 DEF M256 INTEGER SUBSCRIPT BOUND
P8 @3436 BpRA0Y R3S '
PuB3 ©3436 PB65484 SBSCL CLU,INB SET ONE=DIMENSIONAL CASE
P984 03437 KI6334 132 PFLAG COM STYATEMENT?
668D V3440 R27400 JMP SBSC2 NQ
0pB6 03441 ©/70162 STA TEMP2 SAVE CHARACTER
P87 B3442 D6IBB} LDA 1
Puasd Y3443 DIB161 JOR TEMP) RETRIEVE FIRST BOUND
0089 03444 015336 J68 FIND STORAGE NEED



PAGE 8@69 #04 CHECK BYNYAX AND TRANSLIVEAAYE

0000
o001
oa92a
8693
0094
2808
0696
0pe7
poee
08069
0150
8101
o102
2403
o104
2108
0106
8107
#1008
8449
9110
0111
2112
8113
0144
0119
0110
0487
0418
0119
0120
P12t
olae
0123
8124
0120
8126
8127
0128
0129
03130
9131
0132
0133
0134
0130
0136
0137
8130
0139
8140

03446
n3446
N3447
63450
83454
03452
03453
AS404
83458
3486
83457
83460
33464
03462
03463
03464
83466
03466
03467
03479
53473
63472
03473
63474
93476
n3476
8347y
93800
083641
3502
83583
63504
83506
B3B06
83587
83510
035114
93512
63813
e3B14
63549
0E516
03517
3520
CREEY
93522
03523
B3524
63528
63326
03527

848166
872566
8068462

804432

818274
862264
337299
pOB487
170138
834438
515644
900334
860332
8064662
127443
817338
504432
044457
074187
£5éu84
164031
124801
B63403

064167,

017371
9173583
964441
M76330
0617185

064457

0L73714
@17144
Bp7408
84agIy
074339
664432
664407y
araqiuy
faoeuaa
1660914
@7%719
7409
nLGarza
6E2279
BE7 400
1367149
857444

Gu7400

D6441308
6743135
027450

8886C2

888C3

ADA
37A
LDA
.DB
JSB
DEF
JHKP
DA
8TA

181

Jga
L.DA
.08
829
JHP
J38
.08
ADG
a7oe
51
LD8
JHP
LDA
Lba
Jsn
J8s
LD8
870
LDA
LD8
Jse
Jss
ccs
ADLS
&§70
LD@8
ADB
§T8
1H8
.8
670
cce
Jsa
DEF
JMP
182
Jsy
¢ca
aADo
$TB
JMP

TENPSe7
TENPSS?
TENP2
Ha
SYNMCK
RPARN=]
FAcCE2
LF
S8PTR, I
EBPIR
GETCR
«10
DFLASB

88S8CK, 1
FpoP

M2
TEHPS
TEHPSY

1,1
1,1
SBSCK
TEHPS
880V
FRCUR
Mo
HEFLB
ARYAD
TENPS
§80v
FacC

SBPTR
8BPTR
H2

TEWPS
TEWPS

1,1
ARYAD

8YHCK
SChA=]
8p&ca
ARYAD,1
FsScC

SBPYR
SBPTR
8Bsc2

UPDATE COM '
STORAGE POINTER
RETRIEVE NEXT CHARACTER
RIGHY PARENTHESIS
OR
RIGHT BRACHEY?
O
YES, RECORD A
RIQHT BRACKEY
ADJUST 8eBUFFER POINTER
FEYCH FOLLOWING
CNARACTER
DI¥ OR COH
STATEHENT?
YES
REGTORE FSC LOCAL VARJADLES
RESTORE -
8=87ACK
POINTER
FETCH
RETURN ADDRESS
AND EXTTY
save
RETURN ADDRESS
ON S=B3TACK
SAVE FSC LOCAL VARJABLES
SEV MULTIPLE STORE FLAO
T0 FALSE '
SAVE
OPERAND
ADDRESS
GET SUBSCRIPT FORMULA
CANCEL
ENDwOF=FORHULA
OPERATOR
REBYORE
8=8TACK
POINTER
RESTVORE
OPERAND
ADDRESS
I8 VHE
NEXT CHARACTER
A CONNA?
NO .
YE3, NOVE SECOND SUBSCRIPY
GET SUBSCRIPT FORMULA

- CANCEL

ENDaQF =FORHULA
OPERATOR



PAGE 00631 #04 CHECK SYNTAX AND TRANSLITERAYE

@342

Pladeae CHECK SYNTAX CF ARRAY DEFINIVIONS e

- @144
P45 93530 A9Q0aAo
P146 Q3IBI) B17544
147 Q3T32 017483
B148 BIGII 016477
0149 03834 G36334
G150 O3535 127330
@158 23536 287400
0152 BIBHI7 VL8274
153 03643 092260
@484 03043 024266
- BI63 03942 p37530
P156 03643 127530
2167 e

ARRYS NOP

ARREY

Jsa
Jse
JsB
CPA
JHpP
ccs
Js8
DEF
JMP
182
JHP

ARRID
SBSCK
ERROR
.10
ARRYS, |

SYMCK
COMMA=]
NOEQF
ARRYS
ARRYS, |

0188waw  FETCH ARRAY ILENTIFIER we

BiB0ew

9168 @#3844 680000
P16% V3545 017635
162 03IB46 Bl14477
0163 03847 06013%
@164 V3558 B71715
165 03IHS) A68161
0166 B3552 B643BY
2167 ©3553 617850
PI6d 0IHS4 062162
169 035385 127344
Q3470en

P173eew  CHECK FOR
G720

9373 03586 BALAOH
B374 Q3587 017635
Bpy7d ©3560 127556
0176 ©3B%B8Y vI75%6
BL7? DIS02 B56381%
178 0BIHB6GY H27624
8179 03564 OGO3IV3
"B1I650 D3IBOH 027624
03185 ©B3B66 B37556
0382 B3B67 BL16570
91683 03570 0B27689
0184 ©3%73% D6P1I6}
P188 03572 1844357
0486 PIH7I D7atL6y
0187 @374 O0L70650
9380 03575 HL15614
9180 83576 065334
G198 0V3ILB77 Q27604
019f A3682 P60161
o2 03601 B64356
BIo3 ©¥3602 @i7650
0104 0636¥3 B6B162
195 @3604 78162
0196 V364D BB64dQ
197 B3IGWS 056334

ARRID

ARRE2

hNOP
Js8
Jse
LDA
STA
LDA
LoB
Jss
LDA
JMP

LTR
ERROR
SBPTR
ARYAD
TEMP1L
46
STROP
TEMP2
ARRID, 1

VARJABLE OPERAND

VAROP

VAKO1

VAROZ

NOP
Jse
JMP
152
CPA
JMP
CPA
JMP
152
Jse
IMP
LDA
ADB
$T8
JsB
158
LDA
JHP
LDA
LD8
Jsa
LDA
STA
CLB
cPa

LTR
VAROP, I
VAROP
w40
YAROS
8133
VAROS
VAROP
P16CK
VARO1
TEMP1
«48
TEMPY
STROP
GETCR
o1¥
VARO2
TEMPY
47
STROP
TYEMP2
TEMP2

PFLAG

FETCH ARRAY IDENTIFIER
RECORD A SUBSCRIPTY
MISSING SUBSCRIPT
END=OF «STATEMENT?
YES, RETURN VIA (Pe¢})
NO,

MUST BE

A COMHA

ISN'Y
1S, RETURN

VIA (P+2)

FETCH LETTER
NONE FOUND
SAVE
OPERAND ADDRES
RECORD
ARRAY
IDENTIFIER
RETRIEVE FOLLOWING CHARACTER

LETYER?
NO, EXIT VIA (Pe¢l)

LEFT PARENTHES]8?

YES

NO, LEFT BRACKET?

YES ‘

NO
DIGIT?

NO ,

YES, RETRIEVE LETTER,
AND RESTORE ASCll1 DIGIT

RECORD VARIABLE
FETCH FOLLOWING
CHARACTER

RETRIEVE LEYTER,
SET 'NO DIGIT',

AND RECORD VARIABLE
REYRIEVE FOLLOWING CHARACTER
SAVE CHARACTER
INSIDE A

DEF STATEMENT?
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2198
8109
0200
0204
6202
0203
20204
A3035
6206
82p7
62008
6209
2219
0211
fag2
8233
6214
8216
0236
8217
0238
2219

0220ew
R22iewe
P223ee

9223
@224
9225

8226

e227
8228
0229
0230
02314
8232
P333

2340w
Bi3beee
0236ne

8237
o238
8239
P40
8241
p242
A243
0244
0245

83607
03610
©3611
83642
03643
03614
036105
#3646
3617
#3620
83621
P3622
P3623
03624
pIo20
83620
a3ear
#3630
0348318
03632
03633
83034

N383L
n3630
03637
03640

9364}

836423
R3I64Y
B3n44
83645
P3640
83647

83660
R3651
830632
83603
03684
83689
036566
w3667
03660

127536
867400
844133
160001
8104014
882334
g27620
@ov1aa
1275080
1560014
030479
179500}
#27616
060138
874718
660161
£64368
817650
860373
657403
Cooess
1275086

FETCH A LEVTER

0800060
510614
650334
$15603
127638
837638
870101
015814
660334
878162
127638

SYORE AW OPERARD

6eRmHun
040453
544451
gai1700
830001
139138
1760135
034138
127660

JHP VAROP,I

$8PTR
1,01
HSK]
PFLAG
VAROQ4
TEMP2

VAROP, )

isl
FLGBY
1,1
VARO3J
SBPTR
ARYAD
TENPY
046
STROP
B133
8B88CK

VAROP, !}

GETCR
040

LETCK
LYR, I
LTR

TEMPY
GETCR
i

TENP2
LTR, I

LA

Digo
D33

.

SBPTR, !
GBPTR, !

SBPTR

STROP, 1

HO, EXIT VIA (Pe3)
RETRIEVE

OPERAND
RATCH PARAHETER?
YES
HO, REVRILVE
CHARACTER AND EXIT VIA (Pe3)
BET OPERAND 7O
ACTUAL PARAHETER
AND RECORD 17

SAVE

OPERAND ADDRESS
RETRIEVE LETVTER
RECORD

ARRAY IDENTIFIER
RETRIEVE LEFT BRACKEY
FETCH SUBSCRIPY

EXIT VIA (Pe2)

LETVER?
NO, EXIT VIA (Pe))
YE&,
SAVE IT
NEXT CHARACTER
70 ¢A)
SAVE SECOND CHARACVER
EXIT VIA (Pe2)

LEVTER IN (A), NUHBER IN (B)
NUMERICALLY ADJUST THE
OPERAND MAME
COMBINE THME
TWO PARTS
COHMPLETE OPERAND=OPERATOR PAIR
AND STORE IV
UPDATE 9~BUFFER POINTER
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0247w

0248ewe  CHECK FOR LEFT PARENTHESIS e«

0249ee _

256 @A3661 OUVEVY LPCK NOP CHARACTER IN (A)
0258 ©3662 064432 LDB H2 LEFT PARENTHES]S
0282 ©3663 015274 JS8 8SYMCK OR

8253 03664 002320 DEF LBRAC=1 LEFT BRACKET?
9284 NHI66H BR7201 JHP FSCEL NO

255 036656 BOP4L3 LDA B2320 YES, RECORD A

D256 @3667 1782135 STA SBEPYR,! LEFT PARENTHESIS
PRAB7 HP3I67H 127661 JMP LPCK, 1 EXIT

02580 _

02899ee  CHECK FOR RIGRT PARENTHESIS oe

0260w K

‘0261 23671 280008 RPCK NOP _

262 03672 P64432 LDB M2 RIGHT PARENTHESIS
263 B3673 013274 JSB SYMCK OR

P264 B3674 PO2264 DEF RPARNw} RIGHT BRACKET?
0268 03678 827255 JHP FSCE2 NO

8266 03676 BOVAL6 LDA B4y YES, RECORD A

D267 83677 179135 STA SBPTR,I RIGHTY PARENTHESIS
8268 V3700 834438 187 SBPTR UPDATE SYNTAX BUFFER POINTER
0209 03781 B1H614 JSB GETYCR FETCH

0278 83762 B56334 LDA .10 FOLLOWING CHARACTER
0278 B3I703 127671 ' JMP RPCK, 1

0272«

Ppe73ewwe  FETCH MAY STATEMENY SUBSCRIPT «aw

B274n« : _

9275 BI7V4 BOBPVE MATSE NOP :

B276 03I74H P64432 ) L.DB M2 LEFT PARENTHESIS
0277 0I796 Hid274 JSB SYMCK OR

B278 03787 0852320 DEF LBRAC=1 LEFT BRACKET?
8279 03710 127704 JHUP HATSB,1 NO

9288 V3743 ©377v4 [S2 MATSH YES, SET RETURN ADDRESS
281 03712 6604482 t.DA B220a RECORD A

P62 33713 A79135 8TA SBPTR,! : LEFT BRACKET
243 @3714 0174514 JsB FsC FETCH SUBSCRIPT
8284 Q3715 PU74v0 ccn

285 03716 BLH274 JSB SYNMCH COMMA?

U286 V3717 BB2260 DEF COMMA=Y

P87 BI720 LBHEBY]L RSS NO

P28 03721 BL7114 JS8 FSC YES, FETCH SUBSCRIPT
0269 03722 64432 . L.DB M2 RIGHYT PARENTHESIS
0200 03723 0BLH274 J8B SYMCK OR

0291 63724 662264 DEF RPARN=1 RIGHT BRACKET
202 @B3728 B27285 JHMP FSCEZ2 :

203 03726 GBB407 LDA LF RECORD A

0294 ©B3727 L7035 STA SGPTR,! RIGHT BRACKET
" A295 ©3I7IB B34435 I8¢ SBPIR

9296 063731 BL1H614 JSH GETICR END=QOF=-STATEMENT?
0297 B3732 124252 JMP ACCST, I YES

08298 083733 127704 JMP MATSB, I
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R3afww
B3@Lew
B302e0
8383
0304
0305
P36
R3p7
83086
8309
9310
B311ae
B8312%w
03130
8314
8319

- #8316

8347
83418
0319
a32n
8321
8322

CHECK SYNTAX AMD THRANSLITERATE

v FEVYCH PARENTHESIZED FORMULA ww

n3734
83735
83736
83737
63740
837414
03742
93743

t FLAG OPERATOR WHICH PRECEDES NUMBER waw

23744
03745
03746
03747
83750
83751
B3752
03753
83784

0B2nB0
B16614
624269
834135
617661
BL7414
Bi7671%
127734

LYY
878164
064433
044135
163001
Q30470
172691
060164
127744

GETPF NOP
JsB
JMP
1s2
JSB
Jép
JsB
JMP

NUFOP NOP
STA
LD8
ADB
LDA
I0R
STA
LDA
JMP

GETCR

EQF

SBPTR

LPCK FETCH LEFT PARENTHESIS
FS8C FETCH FORMULA

RPCK GET RIGHT PARENTHESIS
BETPF,!

TEMP A

M3 FETCH

SBPTR PRECEDING

1,1 OPERATOR
FLGBY ADD FLAG BITY

1,1 REPLACE OPERATOR
TEMP4

NUMOP, 1



PAGE

8324w
B3IZ5w
03260
f327

- 0328

U209
8330
331
0332
8333

T B354
P33Ge
336
8337
P338e
N339
0348
D344
8342
8343
BI44%
8345
0346
0347«
8348
8349
B35Qwe
35 wn
PI5Auw
- @353
83684
6355
oyLe6

. A357

8358
B369
8369
0301
0362
P363
8364
D365
. D366
0367
gsae
B369
0370
0371
0572
8373
S B34
6375
8376
377
Ra78
9379

UGS #B4 CHECK SYNTAX AND TRANSLITERATE

SYSTEM COMMAND TABLE

23759
83756

03760
B3761

03763
03764

83766
83767

23772
w3773

8377%
03776

B4v20
B4BOY

84093
#4004

* PRINT NAME

04006

04007
Pangy
vauviz
84014
Q4uvis
846487
Réoen
0an22
B4v23
p4aa2s
04026
24630
0403}
04032
BABSI
04030
¥4936
24040
p4p4y
8444
B4u4b
P4uBu
B4usy
0ans3
04054
v4pse

eonYeY3
851125

602003
“B1503

a03004
B4611%1

ge300%
250114

912003
6590124

833004

pS51624

846003
0521018

pheens
244131

632003

046105

P33003
Bdz2111
B340
641517
BIDBBI
Daz2105
836383
251405
A37ae4
64351y
PABYB2
044586
41093
843147
#a2604
847105%
A33a85
R4a3817
844306
N514us
045003
B4a2546
146304
851924
vWa70604

SYCHD

STCMD

TARLE
LET
DI#
cov

DEF

FOR

NEXT

6058

RYRN
END
ST¢

WALT

oCT
ASC

0CY
ASC

oCcY
ASC

0CT
ASC

oCcTY
ASC

ocr
A8C

ocY
ASC

ocTy
ASC

FOR

ocY
ASC
ocT
ASC
(]
ASC
ocT
ASC
oCT
ASC
ocrT
ASC
ocTy
ASC
ocT
ASC
ocT
ASC
ocy
ASC
ocY
ASC
ocY
ASC
ocTy
ASC
0cY

panas3
2, RUN

A2003
24 SCR

a3004
2,L1IS8T

25085
3,PLIST

12003
2,PTA

33004
2,5T0P

46009
2,TAP

534003
2,BYE

OPERATORS

32803
2, LET
33003
2,01In
34003
2,C0M
35083
2,DEF
36063
2,REM
37004
2,60T0
40002
1,1F
41083
2:FOR
42004
2/ MNEXT
43005
3,0085UB
LAR06
J,RETURN
45303
2,END
460004
2,8TUP
47404

EXECUTE PROGRAM
SCRATCH PROGRAM
LIST COMMAND

PUNCH LIST COMMAND

ACTIVATE PHOTO-READER
ABORY CURRENTY ACTIVITY
ACTIVATE TTY TAPE MODE

EXIT SYSTEM

a*n
BITS 15-0 OF THE LABELLED WORD
ARE THE BASIC_CODE.OPERATOR 4
NUMBERS, BITS 2-@ ARE THE
LENGTH IN CHARACTERS os'rue
SYMBOL, THE ASCII VERSION OF

THE sYMBOL FOLLOKS,
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0380
8381
8382
0383
P304
9385
9386
0387
0358
83869
2390
8391
8302
0393
9394
0395
0396
0397
0398
399
0400
2461
04p2
0403
0404
0408
0406
8ap7
406
0409
p410
411
8432
P413e
0414
04153
416
Pay7
456
0419
@a2p
4z}
vaz2
423
8424
0425
B426
042y
@428
429
0430
9431
P432
433
0434
R

04usS7y
84961
P4v62
84464
84865
adve7
04870
84072
040873
P4€76
84077
04192
B4103
84107
24119
04112
P4aLi3
84115
04116
04117
v4120
P4122
P4123
04125
04126
£4130
041314
84132
84333
24134
04135
04136
84137

P4at4e
P414y
84143
B4id4
P4148
0454y
wai15y

Q41952

B4154
84159
04157
#d160
04162
Q4163
841069
V4166
0aL7e
vatL71
04173
04174
04176
04177

033991
250844
041591
251004
vaciug
N52004
851108
855005
050122
85406885
044636
055697
661105
Bo6n03
046504
8S7094
g%2110
B620V2
ns2L17
063664
681524
827083
047417
026063
P4aus16
625202
047522
83poa2
237075
031842
836075
wi7002
@36076

g8iay3
052104
DRI
“51611
vHEIENS
B41547
804043
852101
AOGEBBY
B4ES524
Br6603
Ha4¢B30
#a7003
AdeLL7
210003
0405602
a11883
851521
212803
144516
Bi3p03
851116

cALL
DATA
READ
PRINT
INPUT
KSTOR
MAT
THEN
10
STEP
NOT
ANE
OR

GTE

. LTE

AUNEG

TAB
SIN
cos
TAN
ATH

EXFN

06

ABS
SGR
INT

RNL

ASC
cCcYy
ASC
cCV
ASC
GCY
ASC
ocT
ASC
oCcY
ASC
(VIoh |
ASC
oCT
ASC
ocY
ASC
0CcT
ASC
ocT
ASC
ocY
ASC
cCTv
ASC
oCT
ASG
oct
ASC
ocTY
ASC
ocT
ASC

ocT
ASC
cCcT
ASC
ocT
ASC
ocT
ASC
0CY
ASC
oCTY
ASC
oCY
ASC
0cY
ASC
ocTt
ASC
oct
ASC
ocYy
ASC

2)WALT
52004
2,CALL
51004
2,DATA
52004
2,READ
53805
JoPRINY
54005
3, INPUT
55007
4,RESTORE
56003
2,MAT
57004
2, THEN
opRe2
1,70
61004
2,STEP
270803
2.NOT
26003
2,AND
250882
1,0R
30002
{o>n
31002
1,<=
i7002
1ya>

1303
2,TAB
R6A3
2,81IN
303
2,C08
AGAJ
2, TAN
5003
2,ATN
6003
2.EXP
7003
2,.06
10003
2,A88
11883
2¢50R
12003
29 INT
13003
2.RND

ALTERNATE UNEGUAL SIGN

YHIS SECTION HAS THE PRE~DEFINED
FUNCTIONS, HERE BIVS 13=9 ARE

THE IDENTVIFYING NUMBER OF THE

" FUNCTION,



PAGE

2436
0437
. 0438
2439
0440
Ba4y
0442

. 0443

- 0444
0448
D446
0447
0448w
D440ne

T BAB0ew

0451

04352
‘0453
0454

1 3-1-]

0456
8457
9458
0459
0460
‘B46)
‘0462

.. 0463

0464

i 3405

D466

Yy

. 0468

0469

8478

YA

."Da7s
@474
‘0475
6476
0477
0478
9479
0480
0401
B IYY
- 0483
P484
0485
2486
0487
0488
0489
0490
0491

G967 #O4 CHECK SYNTAX AND TRANSLITERAYE

84201

n4azae
04204
h4208
BARG7
p4az210
p4a212
R4213
84216
04216
04229
P4a221

614083
251607
615003
085105
81060603
R41517
217003
444504
“20003
844516
821003
652122

SGA
ZER
con
1DA
INY
TR

¢ TABLE BEARCH FOR

04223
B4224
P4a25
04226
pe2ay
84230
G42348
Ba232
84233
84254

#4233

04238
04337
BaR4Q
84243
14242
44243
PaR44
¥a248
24246
84247

- B4Aghe
- 84251

Ba252
H4aARS3
04234
64259
A4256
Bazsy
Ga260
0426}
842062
84263
04264
04268
4268
04267
ndaz7e
Q4271
04272
04273

’
!

s
‘

P8E300
872333
874167
269132
870163
060133
078164
P6d136
972351
002404
972555
168435
910574
150135
602091
626265
0ai727
938345
178135
015614
826325
066558
954331
826326
004010
026262
$36351
ae1727
939345
172351
BR6266
04nase
142351
172351
236556
064167
874105
062333
972513
162613
016331

TBSRH

" ALF,

TSRCL

ocr
ASC
oCT
ASC
0CY
ASC
ocT
ASC
ocTY
ASC
ocrY
A3SC

14003
2,8GN
156803
2, ZER
16003
2,CON
17083
2, 1DN
22063
2, IRV
21003
2» TRN

MATRIX FUNCTIONS

MULTICHARACTER SYMBOLS ' wae

NOP
STA
378
LDA
§TA
LDA
STA
LDA
STA

TABLE
LNGTH
BADDR
TEMPJ
CCONT

TEMP4
SBPTR
SHEND

CLA,INA

STA
LDA
AND
CPA
RSS
JHP

I0R
STA
JSY
JMP
i.D8
CP8

JMP

3.8
JHP
Is2

ALF,

. TOR

TSRC2

TSR1¢

TSKC3

STA
JHP
ADA
ADA
8TA
182
(]3]
878
LDA
$TA
LDA

AND

SLENU
S8PTR, !
B177
SBPTR, !

TSRi9
ALF

32
SBPTR, 1
GETCR
TSRCY
SLENG
o7
TSRC9

TSRC2
SHEND
ALF
32

SMEND, I

T3Riw
M32
SMEND, 1
SMEND, 1
SLENG
LNGTH
COUNT
TABLE
T1BLPY
TaolLPl,I
.7

STORE TABLE ADDRESS
STORE =(NUMBER OF ENTRIES)
SAVE
INPUT
BUFFER
STATUS
INITIALIZE END=-OF=-SYMBOL
POINTER
COUNT FIRST CHARACTER OF
SYHBOL
FETCH PARTIAL SydBOL
TWO :
CHARACTERS?
NO
YES
LEFT=JUSTIFY
FIRSYT CHARACTER AND
APPEND BLANK
FETCH NEXT CMARACTER
END«OF «STATEMENT
CHECK FOR
IHPOSSIBLE LENGTH

EVEN-NUMBERED CHARACTER?
YES
NO, FETCH FRESH WORD,
LEFT=JUSTIFY CHARACTER,
APPEND BLANK,
AND STORE

DELEYE BLANK,
FILL. SECOND CHARACTER,
AND STORE
COUNY IT
INITIALIZE VABLE LENGTH
COUNTER

SEY TABLE POINTER
EXTRACT SYMBOL LENGTH
FROM TABLE AND COMPARE
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0492 04274 052856
P403 04278 026304
0494 04276 04326 TSRCA4
0495 04277 901100
0496 04308 042513
0497 04301 034165
0408 04302 926271
D499 ©4303 BRO6246
P80 84384 866513 TSRCS
0801 04306 A78537
0582 04306 064135
9603 04307 P26313
0504 0431p 656351 TSRCE
6808 04311 026321
8506 04312 806004
P57 84313 A36637 TSKC?
9388 04314 162837
8549 ©431%5 150601
8512 P4316 026316
0511 04317 062556
8512 04320 026276
8613 84321 162513 TSRCS
8014 04322 018420
0515 84323 179135
0816 P4324 M36223
0547 04328 126223
0518 04326 068163 TSKCY
P519 04327 079132
P28 04330 B68164
D521 BA3IL P7UL33
0522 04332 126223
- D523
0bgd4ess FETCH AND RECCRD
B525%
8526 04333 PG0GBA PRGIN
@527 84334 169138
0528 @4330 B30476
8529 04336 048326
NB30 B43I37 176135
@631 04340 162333
@532 04341 872346
0533 04342 034138
0534 V4343 A15614.
0533 04344 014477 SYE2S
6556 04345 ©1635]
P37 84346 GOVB0 PRGIL
@538 04347 036333
@539 043ISH 126333
054D
B54%ews  DBUILD AN INTEGER
054290
8543 04351 PO0OBE INTCK
0544 04362 006400
0545 04353 076566
0546 04354 815873 INTCI
0547 04355 026373

CPA
JHP
ADA
ARB
ADA
182
JNp
JHP
LoB
578
L.pB
JHP
cPB
Jup
INB
182
LDA
CPA
JHP
LDA
JMP
LDA
AND
8TA
182
JHP
LDA
8TA
LDA
STA
JHP

SLENG
TSRCHS
3

TeLPT
COUNT
TSRC3
TSRC1H
T8LPT
TSPTR
SBPTR
TSRC7
SMEND
TSRCS8

TSPTR
TSPTR, 1
{,1
TSRCO
SLENG
TSRC4
TBLPT, I
OPMSHK
SBPTR, !
TBSRH
TBSRH, 1
TEMPY
BADDR
TEMP4
CONT
TBSARH, I

WITH CURRENT SYMBOL

EQUAL?
DIFFERENTY,

UPDATE

TABLE POINTER

MORE ENTRIES?
YES
NO
SET POINTER YO

TABLE SYMBOL
SET (B) TO INPUT

SYMBOL POINTER
ALL OF SYMBOL CONSIDERED?
YES, MAYCH OCCURRED
NO, INCREHENT

3YMBOL POINTERS
FETCH WORD FROM TABLE
MATCH WITH INPUT SYHMBOL?
YES
NO, WRONG

SYMBOL
EXTRACY

SYMBOL CODE

AND RETURN V1A
*SUCCESS EXIT
RESTQRE
INPUT
BUFFER
STATUS
*FAILURE' EXIT

PROGRAM INVEGER 1w«

NOP
LDA
10R
ADA
STA
LDA
8TA
1s2
Jsa
Jsu
Jsp
NOP
182
JMP

*®

NOP
cLs
878
Jss
JMP

SBPTR, I
FLGBTY
3
SBPTR, |
PROIN, I
PRGIL
SBPTR
GETCHR
ERROR
INTCK

PRGIN
PRGIN,!

INTGR
DIGCK
INTC2

SEY
YINTEGER
FOLLOWS?
OPERAND
GIVE ADDRESS
TO INTCK

FETCH

CHARACTER IN (A)
STORE

PARTIAL RESULY
DIGIT?
NO
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- 0548 04356 303101 cLa

. 0549 04367 966536 - LDB INYGR = MULTIPLY
- 8580 BAI6N P4ABOY ADB | PARTIAL
2531 B436) 04400} ADB 1 _ RESULT
. 9352 04362 846586 " ADB INTGR BY
8533 GA43IB3 044001 ADB 1 : 10
98354 04364 044000 ADB @ ADD |LAYEST DIGIT
- 9558 04365 192201 $oC OVERFLOW?
0556 04368 P26344 JHP SYE25 YES
- @557 84367 876558 STB INTGR STORE PARTIAL RESULT
... 0858 04370 P16814 ~ JSB GETCR " NO, FETCH
T G589 V4371 6860334 LDA .10 NEXT CHARACTER
BB60 04372 826354 JMP INTCY S
- BB61 04373 866556 INTC2 LDB INTBR ZERO
G862 04374 Q90063 S2B,R8S INYEGER?
8863 04375 026344 JMP SYE25  YES .
2 98564 84376 174135 378 SBPTR,I NO, RECORD 1IT
@565 B4377 166351 LD8 INTCK,! INTEGER
05606 #4409 164801 LD8 1,1 T00
8567 (A4Q1 BAO556 - ADB INTGH LARGE?
8568 P44092 AHWO6021 538,RSS
0569 B4403 026344 JMP SYE25 YES
- @B70 - G44U4 V66556 LDB INTGR NO,
L 087) 04405 034135 182 SBPTR RETURN WITH
8572 04406 836351 ‘ 182 INTCK INTEGER
8573 P4a407 126351 JMP INTCK, I IN (B)
BGET7 4ew
P875ewe  PROCESS CHARACTER STRING ew
25769+ )
0577 £4410 DOOBEDE CHRST NOP
0878 ©B4431 P7GL62 8TA TEMP2 RECORD TERMINATOR CHARACTER
P579 GA412 060334 i LDA .1@ puMMYy
PGB 04413 078476 " STA BLANK DELETE CHARACTER
- @581 @444 D15614 CHRSL JSB GETCR :
‘582 4415 DROAZI JHP CHRS3 TO END=OF«STATEHENY EXIT
p583 w4416 BGOL62 CPA TEMP2 TERMINATOR CHARACTER?
0584 4447 028432 - JMP CHRS2 YES
. B086 B4420 130135 I0R SBPTR,1 NO, FILL
‘586 ©ad21 178135 - STA SBPTK,1 SECOND CHARACTER
T pB87? £a422 055614 J8B GETCR
C U668  DAS2RI U2HA3Y JMP CHRS3 TO END=OF=STATEMENT EXIY
' OBB9 04424 0504162 CPA TEMP2 TERMINATOR CHARACTER?
B590 GA425 E206432 JMP CHRS2 YES
B591 Q4426 234135 ISZ SBPTR NO, MOVE TO NEW WORD
0592 0a427? 601727 ALF,ALF ' AND STORE
8593 DA43IP 1709135 $Th SBPTR,1 FIRST CHARACTER
PB94 94431 P20414 JMP CHRSE
35905 04432 B36412 CHKS2 182 CHRST SET (P#+2) EXIT
2596 04433 834135 CHRS3 1SZ SBPTIK MOVE TO NEXT BUFFER WORD
AB97 (B4434 PGUIAS LDA .32 RESTORE BLANK AS
8598 04435 978476 STA BLANK DELETE CHARACTER

PG99 04436 126410 . JMP CHRST,I



PAGE 0073 #@4 CHECK SYNTAX AND TRANSLITERATE

6D e .

P6P2ewe DELETE STATEMENT #w

P6B3ve _

06R4 Q4437 16U134 DLSTM LDA SBUFA,! LLOAD SEQUENCE NUMBER

P65 ©G4440 D1661Y JS8 FNDPS FIND STATEMENTY TO B8E DELETED
P666 0B44431 124204 JHP PEXMA,1 DOESN'T

B607 B4A442 124204 JMP PEXHA,I EX187

PO6B8 4443 DPO240Q CLA ZERO WORD SKIP FOR DESTINATION
0609 B4444 BR6G0A4 ING ADDRESS OF SOURCE WORD SKIP IN B
P63 04445 16537 J8B CLPRG CLOSE UP PROGRAM

061; P4446 124204 JHP PEXHA, I EXIVT TO PHASE 1 KAIT

86129

06§3neea : and ,

B614e0c  ACCEPT STATEMENT eo

06 Hwwe .S

0616w

0617 0N4447 060134 ACTST LDA SBUFA COMPYTE

06186 Q4400 BB3IVV4 CHA, INA LENGTH

0659 04451 B4B13H ADA SBPTR . OF STATEMENT

BG2B 04452 170160 8YTA TEMP,I AND RECORD 1T

00621 24453 160134 LDA SBUFA,I LOAD SEQUENCE NUMBER

0622 84454 916513 JSB8 FNDPS SEARCH ON SEGQGUENCE NUMBER

0623 P4458 DB26472 JMP ACCSt APPEND STATEHMENT TO PROGRAH
024 BA4456 026507 JMP ACCS4 INSERT STATEMENT IN PROGRAM
‘0825 04457 006094 INB REPLACE STATEMENT IN PROGRAM
0626 04460 160001} LDA 3,1 COMPARE LENGTHS OF

0627 RB446) BC30064 CMA, INA STYATEMENT BEING REPLACED
8628 04462 140160 ADA TEMP,I AND STATEMENT

8629 ©B4463 BU2003 ' SZA,RSS REPLACING IT

8630 04464 026474 JMP ACCS2 EQUAL

0631 04460 002021 8S8A,KSS

8632 04468 Q26510 JHP ACCS84+} SHORTER

D633 04467 108160 LDA TEMP,1 LLONGER,

0834 04470 016537 JS8 CLPRG CLOSE UP PROGRAM

B6385 04473 B26474 JAP ACCS2

B636 V4472 16016m ACCS)Y LDA TEMP,I LOAD PROGRAM SPACE REQGUIREMENT
PO37 ©B4473 8165506 JSB OVCHK SUFFICIENT PROGRAM SPACE LEFT?
- 0638 B4474 206468 ACCS2 CLB YES, SET COUNTER 7O ZERO

BH39 04475 060134 LDA SHUFA INITIALIZE -
BO6A0 Q4476 @78162 STA TEMP2 SOURCE ADDRESS

BG4y 04477 16¥162 ACCS3 LDA TEMP2,1 TRANSFER HWORD FROM

642 04508 179163 STA TEMPI, ! S=RUFFER TO PROGRAM SPACE
643 Q4601 B34162 I1SZ TEMP2 INCREMENT SOURCE AND

0644 04502 BIAL16T I1S2 TEMPY | DESTIMATION ADDRESSES

Pd4H5 04503 606VR4 INB BUMP COUNTER

06406 040N4 154160 . CPB TEMP,I ENTIRE STATEMENT WMOVED?

P64a7 Q4GS 124204 JHP PEXHA, I YES

2648 V4506 0206477 JMP ACCSJS NO

B649 04507 160163 ACCS4 LDA TEMP,I LOAD PROGRAM SPACE REQUIREHENT
0650 DASID VLIOSSE6 JSB OVCHK SUFFICIENT PROGRAM SPACE LEFT?
B6581 04511 014554 JS8 MVTON MAKE

0652 04512 N206474 JMP ACCS2 ROOM



PAGE BBY1 #84 CHECK SYNTAX AND TKANSLITERAYE

0654w

064bwee FIND SEQUENTIAL POSITION we
B65Gea
0657 B4513 P2280@ FNLPS NOP S
- p6BA PASL4 B7VL163 $STA TEMPJ SAVE SEQUENCE NUMBER
0659 04615 D64gL2 LDB PBUFF STARTING ADDRESS
V660 B4516 854113 FNLPL CPB PBPTR END OF PROGRAM?
9668 B4ULY @26835 JHP FNDP4 YES, EXIT VIA (Pe})
8602 04520 160ULL Lba t,1 - SUBTRACT PROGRAM
9603 04521 B93004 . CMA,INA SEQUENCE NUMBER FROM
0664 94522 N40163 ADA TEMPS S«gUFFER SEQUENCE NUMBER
2668 904023 092003 SZA,KSS EQUAL?
. 06606 B4B24 D26533 JMP FNDP2 YES, SET EXIT TO (P+3)
0667 04825 PORWV20 SSA ‘ NO, P=SEQ' NO > Se«SEQ NO 7
8668 04H26 V26534 JHP FNDPJ YES, SET EXIY VO (P+2)
0669 84527 Bo6va0y LDa L POINT (A) TO
A678 04530 092004 INA PROGRAM ADDRESS INCREMENT
0671 04531 144000 AL 0,1 COMPUTE NEW ADDRESS
0672 94632 9266156 JHP FNDP1L

8673 04¥3I A30813 FNLP2 ISZ FNDPS
0674 B4AT34 O36513 FNLPS 1SZ FNDPS

B67% 04533 874163 FNLP4 S5Tg TEMPI SAVE STATEMENT ADDRESS
‘8676 048536 1268543 , JHP FNDPS, 1 ‘
BOG7/nn
"P678eww  DELETE SPACE IN PROGRAM ww
06790e .
P660 PAB37 P30028 CLFRG NUP REFERENCE LOCATION IN TEMP3
D685 04540 050163 ADA TEMPY SKIP (A) LOCATIONS FROM TEMPJ
0682 Y4541 B76)164 . STA TYEHMP4 AND SAVE DESTINATION ADDRESS
P6R3 04542 164e01 LbB 1,1 SKIP YO END OF STATEMENT BEING
DOBA D454 044163 ADB TEMP3 DELETED, SOURCE ADDRESS IN (8)
- 9689 04844 054113 CLPRL CPB PBPIR ALL OF PROGRAM MOVED? ' :
0686 045456 B26553 JHP CLPR2 YES
. B687 04646 1L60VNA1 LDA 1,1 NO, MOVE @WORD FROM SOURCE TO
06886 04547 170164 STA TEMP4, I DESTINAYION ADDRESS
B689 £4650 8344164 182 TEMP4 INCREMENTY DESTINATION ADDRESS
. 9698 04551 606HH4 INB INCREMENT SOURCE ADDRESS
. PEDL 04582 DR65H44 JHP CLPRY
o 0602 048553 P6B164 CLPR2 LDA TEMP4 SET END=OF=PROGRAM .
- P63 04554 BFULLS STA PBPTR POINTER -
0694 GABBY 1268537 JHP CLPRG,1 : ' '
- POGhee A : .
B6Qbane  CHECK FOR PROGRAM SPACE OVERFLOW we
D69 ne ' :
‘06908 ©A58506 GVUOYE OVCHK NOP A NEW WORD REQUIREMENT IN (A)
8699 24537 064113 t.DB8 PEPTR SET SOURCE ADDRESS
B768 ©4569 B74162 $TB TEMP2 FOR PROGRAM RELOCATION
P701 04561 Padpve ADB @ SET DESTINATION
D762 04562 074164 STH TEMPa ADDRESS
@703 04U63 607084 - CMB, INB ENOUGH
@704 24564 6441006 ADB LWBM FREE
0765 04563 6p6oRe SSB - SPACE?
0706 B4566 124271 - JMP FSCEF,! NGO, PROGRAM SPACE OVERFLOW
8707 B4S567 864164 LD8 TEHMP4 YES, RELOCATE FREE
0708 04570 0741313 STy PBPTR PRNGRAM SPACE POINTER

D709 B4571 126556 JMP OVCHK, I
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002w

BOO3Iw AR daTANRNRORARNRN AN A Y

P0d4eane 'L

P00Swees  LIST THE PROGRAM ewe

BOAGnanw . haw

QOB7R HRARNAAGEAIECRAVNOANEARNDY

OB

aun9 04572 0644412 LIST DB PBUFF INITIALIZE TO FIRSY
0010 Q4873 0744857 STB TEMPS STATEMENT OF PROGRAM
PP11 04574 015614 JSB GETCR SEQUENCE NUMBER GIVEN?
0012 04575 026607 JMP LISTO NO

0013 ¥4876 2644131 .DB ,BUFA YES, SET FOR

Pd14 04577 08744138 . 8T8 SBPIR SEQUENCE NUMBER
O013 B460P 114216 JSB INCHK,I FEYCH '

Q16 046038 BVV46T . " PEF MAXSHN It

eny17 04602 1601318 .LDA BUFA,I LOAD SEQUENCE NUMBER
0018 84603 GL16613 JSB FNDPS FIND INTIAL STATEMENT
019 084804 1242485 JMP RDYDA, I '
028 ©4695 BLABON NOP SAVE

g921 4606 674157 $T8 TEMPS ADDRESS

0R22 04607 B6400 LISTL CLB : HIGH=SPEED

00323 ¢A4619 054136 ~ GPB TFLAG PUNCH?

0024 B4611 9266414 JMP LISTY - NO

0225 Q4612 660373 LDA B333 YES, EMIT

226 04613 114127 JSB LISTR,I LEADER

G027 V4614 B64157 LISTL LDB TEMPS MORE

328 Q4615 PD4L11] . CPB PUPTHK PROGRAM?

0629 V46410 Q27003 JMP LES13 NO _

8938 04617 6O3400 : cCA INITIALIZE

8231 040620 V402134 ADA SBUFA OUTPUT BUFFER

90032 04621 078132 - 8TA BADDR: POINTER

BO33 24622 002400 CLA o INITIALIZE

9334 04623 078133 STA CCNT CHARACTER COUNT
B30 04624 168457 LDA TEMPS,I OUTPUT

036 04625 217015 JSB OQUTIN SEQUENCE NUHWBER
PO37 04626 BLYAT6 LDA BLANK QUYPUT

RO3I8 04627 AL1H715 JSB QGUTCR BLANK

239 DP4C3IL 034157 182 TEWPS FETCH

204D BA463I1 160157 LDA TEMPS, I STATEMENT LENGTH
fo4al 4632 VRAIRV4 CHA, INA SET

P42 04633 0B24R4 INA HORD

6R4a3 04634 071467 STA SL48Y COUNTER

P44 24635 034157 LIST3 152 TEMPS MORE

Ppad P4636 BID467 182 SLMST STATEMENT?

P46 BAGIY7 126644 JMP LIST4 YES

0A47 PA464B A64134 LIST2 LDE SBUFA ouTPuY

Q648 V40643 860133 LDA CCNTY

049 04042 114127 JSB LISTR,! STATEMENT

PO58 Q4643 V26614 JHUP LISTL

PU51 04044 16VLI57 LIST4A LDA TEMPS,I]

BUS2 V4645 O1B420 AND OPMSK

0O53 046406 HKU2003 SZA,R8S NULL OPERATOR?
b4 ©4647 026670 JMP LISTS YES

feb5 04659 678162 STA TEMP2 NO, SAVE OPERATOR -
Bas6 040351 ©BLY727 ALF,ALF 8INGLE

PUB7? ©46%2 0061100 ARS



 PAGE

‘eps8
8059
0960
ege6t
0802
- 0863

0064

0065
8066
. 8867
- 8063
8869

‘enr0 -

9871
8@
. 0073
0074
8875
‘0876
0027
9078
0p79
poan
0681
9862
083
‘0084

‘06856

8086
8087
8088

‘0089
o098
gool
0692

09I
PY94

0096

8905
0097
5098
8099,
PIVL
810}
0102
0103
8104

PiI08 -

0506
0ia7
o188
0109
0110
o141
0112
P313

24633
24654
#4635
24656
04637
@econ
06661

B4662

#4063
p4664
04668

04666

R46867
64670
R4674
94672

84673

94674
4678
14676
84677
84700
BAa70}
A47e2
84783
474

"§4705

earae
B47ZA?
B4740
gargy
Bazie
047343
B4744

64715 -

BAa7L6
04717
Adr29
04724
#4722
va723

- 04724

w4725
“a726

‘B4727
04739

847318
04732
94733
w4734
84738
04736
04737
B4740
varayg

04742

064000

D4R446

pB2021
P26772
Pe5090
BB6604
p44301
163801
RE1727

016376 -

830347
027011

‘aLo71s

1664157
010425
970163
B10423
n72333

Qe2vzm -

826732
RE2603
P2663Y
PBV336
pRA6B7RY
246435

paz20ag9 -

825710
203400
272333
n60163
201727
801708

018374
249363

8157145
836333
8206635
CLT RN
816336
BAQIBS
@18%7495
P26639

60365

BL5715
e6u371
PLoe7 45
g267410
g2e¢470
BLe1a2
026761
A3a4157
872163
162107
034157
164157

835467
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‘LDa
ADA

S8hA,

JHP
. BLS
INB
ADB
LDA

0

M21
RS8S -
LISt12

FOPBS
1.1

ALF 4 ALF

ARD

CPA

JMP

' J&8
LlSTS LbA
AND

8TA

AND

- 8§TA

S§8A

- JHP

SZA,

Jup

CPA

NP
LIST6 ADA
$34

JWp

CCA

. 8TA
LIST7 LA

HSKe
34
Lisi4
GUTCR
TEMPS, 1
OPDMK
TEMPJZ
TYPFL
LFLAG

LISTe

R3S
LIST3
15
LI8TS8
MS -

LISY?

LFLAG
TEMP3

ALF s ALF

ALF
AND
ADA
J58
182
JHP

~ LDA
"AND
ADA
J$8
JHP
LISTB LDA
Jsa

LDA

JSB

JNP

LIST9 XOR

B177
B10@
QUTCR
LFLAG
LIST3
TEMP3
W19
043
OUTCR
LIST3
3 .
OUTCR
N
OUTCR
LIST7
FLGAT -

CLE,SZA

JHP
182
8TA
LDA
182
Lo8
182

LIS1O
TEMPS
SIGN -
TJEMPS, 1
TEMPS
TEMPS, 1
SLWST

" 9AVE

CHARACTER

. OPERATOR?
NO
YES
LOAD

SYMBOL'S

ASCII WORD

ADJUST
CHARACYER
] ? .
YES
NO

OPERAND
EXTRACY OPERAND TYPE
SET LFLAG FALSE
FLAG BIT SET?
YES
NO, NULL OPERAND?
YES
FUNCTION?
YES

LETYER-DIGIT COMBINATION?

NO

YES, SET
LFLAG FALSE

RESTORE AND
QUTPUT .

LEYYER
DIGIT FOLLOWS?
NO - .
YES .

RESTORE
DiGIT

OUTPUT DIGIT

ouTPUT
'Fl

OUTPUT
o

NUMBER?
NO

~ YES

SET SIGN FLAG FALSE
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8114
9145
2116
0117
0110
9119
0120
6121
#1122
0123
0124
0125
0126
0127
2128
0529
0130
0131
0132
8133
0134
0135
9136
0137
2138
9139
0140
@141
9142
0143

0144

8145
04406
6147
0148
0149
0150
- 01951
0152
2153
8154
8155

0156«
Bi57we
@158+«

8159
0160
21614
0162
0163
Rlo4
81606
0166
#167
B168
9169

B4743
04744
04745
B4746
04747
84750
04751
Baz7se
84733
nAa734
84788
84799
04757
247860
0AT6}Y
04762
BA763
P4764
P4a76%
V4766
04767
R4770
847714
parre
84773
nazza
64778
B4776
04777
89000
o50a1
v5en2
a8083
6Sav4
#5039
vs009
e3va7
w5010
05011
45912
05013
B5v14

f354067

902020

BB230e
114228
LT
820635
858326
626765
B50338
0020081
026793
060163
8o1732
P10420
8701062
864322
617877
B26635
B34167
835467
163157
817915
B26638
A6o47e6
P186719%
664307
BL7077
060415
ehu162
827056
860476
pa0667
AB6408
634136
1242085
06083573
114127
124209
P1d715
B374556
Pev3az
P26667

LISL®

LIS

L1st2

L1813

QUTPUYT AN INTEEGER

¥5e1Ls5
bbuaL6
BouL?
B5020
wheay

pHe22

95023
85024
05025
05026
05027

geecea
64434
B77822
67132
p76361
006400
B76566
166361
6R7av4
(76513
QG7480

QUTIN

QUTIL

182
88A
CCE
JS8
NOP
JIMP
CPA
JHP
CPA
RSS
JHP
LDA

ALF,

AND
8TA
L.D8
Jsf
JMP
182
182
LDA
Jss
JMP
LDA
Jss
LD
J8B
LDA
cPa
JMP
LDA
JMP

cLe -

cpPe
Jmne
LDA
Jsa
Jnp
JS8
Jsa
LDA
JMP
.
o
*
NOP
D8
§78
Lbe
578
cLe
$TB
LDB

SLWST

NUMOA, I

LISTS
o3
LIs1t
o195

LI8TS
TEMPJ
RAL
OPMSK
TEMP2
ATAB
MCOUT
LISTS
TEHMPS
SLHST
TEMPS, I
OUTIN
LIST3
BLANK
OUTCR
STTYP
HCOUT
REMOP
TEMP2
ouTst
BLANK
LISTS«1

TFLAG
RDYDA, 1
BL133
LISTR, I
RDYDA, 1
ouTCR
ouTSsY
34
LISTS=1

Ma

DIGCT
LBVSR
DIVSK

LDZRO
DIVSK, 1!

CMB, INB

ST
cce

MIND

NEGATIVE NUMBER?
YES, SET SIGN FLAG TRUE

INTEGER?
YES
NO, FUNCTION?
YES
NO, MUST BE A PARAMETER
COMPUTE
PRINT
TABLE '
CODE
QuUTPUY
FUNCTION NAME

QUTPUT
INTEGER

OPERAND
QUTPUT
BLANK
QUTPUT
OPERATOR
WAS 1T
A REM?:
YES, OUTPUYT REMARK
NO, OUTPUT
A BLANK
HIBGH-SPEED
PUNCH?
NO
YES, EMIT
TRAILER

ouTPUT *®
CUTPUT QUOTE STRING
oUTPUT

INTEGER IN (A)
SET
DIGIT COUNTER
SEY DIVISOR
ADDRESS
SET LEADING
ZERO FLAG
NEGATE
AND STORE
DIVISOR
SET QUOTIENT
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0170 05020 D60V INB

0104 Q5058 686398 OQUTST NOP
G196 085455 168157 O0UTSY LDA

02286 06111 ©G27%00 ~Jup

70 ZERO
01781 05033 042513 ADA MIND SUBTRACT DIVISOR FROM INTEGER
8172 85032 6B2021 8SA,RS8S NEGATIVE RESULT?
8173 ©38433 o703@ JHP 9wl NO, INCREMENT QUOTIENT
0174 05034 142351 ADA DIVSR,l  YES, RECOVER REHAINDER
- 9175 @5e38 e73077 STA HCOUT AND SAVE IT
- 9176 ©6038 0460001 LDA 1
8177 083037 802602 3ZA ZERO?
8378 Q3648 V27043 JHP OUTI2 NO
8179 @30B41 052556 CPA LNZRO YESy, LEADING ZERO?
0189 AL042 BR70648 JHP OUTIS YES
#1881 03043 049387 OQUTIZ2 ADA .48 NO, COMPUTE ASCIl FOR DIOGIT
0182 05044 872556 8Ta LDZRU SET 'ZEROES SIGNIFICANT?
2183 WBR4S BLH71S JSB QUTCR OUTPUT DIGIT
Bi184 ©5D48 263877 OUTI3 LDA MCOUT RETRIEVE REMAINDER
@i88 0695947 03639} ISZ DIVSR SET FUR NEXT DIVISOR
8186 05053 Q0I7522 I§Z DIGCT DIVISION NECESSARY?
81867 05088% 027024 JMP OUTIY YES
0188 DBHO92 P4ABIGSY ADA .48 NO, COMPUTE ASCII FOR LAST
. @189 QG953 Q18715 J88 OUTCR DIGIT AND OUYTPUT IT
9196 @80U4 1270815 JMP OUTIN,I :
P1ole - , w
B§92ee OQUTPUY A STRING =w
B193e _ ®

% ENTRY POINT
TEMPS,] REM ENTRY POINT

- 33196 85887 810374 AND BL177 QUTPUT SECUND CHARACTER
9197 ©8R60 L2002 SZA _ OF WORD IF
8198 ©6B6Y 015715 JSB OUTCK NOT NULL
- B399 05962 834187 ~ 182 TE®MPS BUMP POINTER
0268 ©BYOY 935467 182 SLMWST REM COMPLETED?
281 680264 022001 RSS NO
0202 08063 626640 JMP LIST2 YES
9203 ©6BB66 168157 - LDA TEHPS,I  EXVRACTY
- 02084 @56Y67 ©OL727 ALF o ALF FIRST CHARACTER
0285 05070 010374 AND B177 - OF WORD
9280 05073 ©58325 CPA .2 EXIV
‘0207 63073 127385 JMP OUTST,I IF A
P255 05073 BUN3R6 CPA .3 CLOSING ‘
P29 68874 127055 JHP OUTST, I ' QuoTe: : LT
- 9210 05079 815715 J8B OUYCK ouTPUT ‘
S @21y ABa76 027886 - JMP OUTS1H CHARACYER
. Baiae ' .
824J%e  LIST A MULTICHARACTER SYMBOL ww
Q214 _ *
© . @210 #5077 926008 MCCLUT NOP ' : -
P16 05100 160081 NCCUL LDA 1,1 LOAD INFORHATION WORD
D217 085151 019429 AND OPMSHK COHPARE WITH
D216 05192 650162 - CPA TEHP2 OPERATYOR CODE
0249 85103 027112 ~ JMP MCOUR EQUAL :
N220 H5104 166001 LDA 1,1 UNEQUAL,
0221 05108 19334 AND 7 COMPUTE
0222 06106 V40326 ADA 3 ENTRY .
8223 05197 001100 ARS ; LENGTH
B224 05110 D44000  ADH @ COMPUTE ADDRESS OF NEXT. ENTRV
MCOUY
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9226
paar
8228
0229
6230
0231
0232
0233
8234
6235
@236
6237
0238
2239
0248
B241
Bzq2e
B243e
8244
0246
9240
0247
0248
0249w
0260w
025}
a282
A3
8254
02595
8256
8357
2258
8259
8260
6261
8262
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95112

08413
05114
05115
25116
09117
e6120
85121
08122
2063123
05124
03125
89126
03127
06139
85138

09132
88133
05134
05135
05136

#3639
B4333
@a167
84351
04656
94513
24837
84556
B4333
04351
84556
4513

162001
P18331
203004
873622
B0614
#74163
160163
602041
ea1727
018374
P19$715
8a2240
0634163
837522
827120
127977

685133
023420
Be175e
B00144
pBeOL2

MCCU2

MCOUS

LDVSR

SFLAG
TABLE

LNGTH

SMEND
SLENG
TGLPY

-TSFTR

INTGR
LFLAG
DIVSR
LD2RO
MIND

LDA 1,1

AND .7

CMA, INA

STA DIGCT
CLE,INB

STB TEMPS
LDA TEMPI, 1
SEZ,RSS

ALF ,ALF

AND B3y77
J8B OUTCR
SEZ,CME

ISZ TEHMPS
182 DIGCY
JMP MCOU3J
JHP MCOUT, !

vof
10009
DEC {oae
DEC 109
DEC 1@

DEF
DEC

ARRYS
PRGIN
TEHPS+8
INTCK
OVCHK
FNDPS
CLPRG -
OVCHK
PROIN
INTCK
OVCHK
FNDPS

EQu
EQU
EGU
EQU
EQU
EQU
EQu
EQU
EQU
EQuU
EQu
EQU

COMPUYE

ENTRY

LENGTH
AND SAVE 1T

SET FOR FIRST CHARACTER
SAVE SYMBOL ADDRESS
LOAD WORD
FIRST CHARACTER?
YES, POSITION 1T
EXTRACT CHARACTER
OUTPUT 1Y
SET FOR NEXT CHARACVER
MOVE TO NEXT WORD OF SYMBOL
MORE CHARACTERS?
YES
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L PR64e . RN NN ARNRNANRAINR T RO RN

9265w o PHASE 2 OF YTHE COMPILER
‘Debse PR RANA AR D AR R NARBNR G R
8267« S
- 0268e S TH!S PHASE HAS THE FOLLOWING 3 ruucrlowss
- @2069e ' ‘1, SYMBOL TABLE CONSYRUCTION
- 9270 , _ -2, FOR LUOP CHECKING
. 0Q71e - ' 3. ARRAY STORAGE ALLOCAT]ON
. BRAT 2N ' N ' :
6273 03137 ©v603113 HMFASE LDA PBPTR - NULL
G274 05140 950112 CPA PBUFF PROGRAN?
20278 65141 124205 JMP RDYDA,I YES : R
. ..p276 ©B5142 67P115 STA FCORE NO, SET FOR«TABLE POINTER
© . @277 96143 060118 LDA FWAM :
v @278 @8144 070170 STA COML INITIALIZE COMMON POINTER
‘G279 - 09146 ©6P1L17 LDA SYMTA :
G200 ©5146 070116 : 8TA SYMTF INITIALIZE SYMBOL TABLE POINYER
9281 05147 060112 LDA PBUFF y
Bad2 05109 070136 STA MPTR INITIALIZE PROGRAM POINTER
0283 95151 164136 HMLCPY LDB MPTR,! :
0284 05182 074148 STB LNUM SET LINE NUMBER
28 05153 0643135 LDB MPTR , A
‘P86 ©5164 B34435 182 MPTR
. BR87 051985 144135 ADS MPTR, I COMPUTE LOCAYION OF NEXT
- £338 05156 B75515 STB MNPTR STATEMENT AND STORE THIS
. D289 0BLE7 V34135 ISZ MPTR
. B208 PBLICY 166136 LDA HPTR,1 FETCH THE FIRSY WORD IN THE
2201 05161 291860 MLCLO ARS STATEMENT AND SAVE
0292 05162 @pL727 ALFALF THE STATEMENT TYYPE
0203 05163 919362 "~ AND .63
0294 03164 B70146 §Ta TYPE '
. 0293 85165 BY039S CPA .46 MAT STATEMENT?
. BR96 95166 B27176 JMP MLOL2 YES :
.. 0297 85107 850343 CPA .39 NO, REM STATEMENT?
© .. Q@208 05178 08744135 '§T8 MPTYR YES, SET TO SKIP IV
- P209 05173 050353 " CPA .43 ~ NO, PRINT STATEMENT?
PIPD 65172 OY4135 STB MPTR VES, SET YO SKIP [T
. 9381 65173 AR3I40D -~ CCA : NO, SET . S
- BE62 05174 B70174 " 8TA MWDNOD 'FIRST VARIABLE®' -
.. D383 85178 p27232 JHMP MLOP2e¢1) FLAG - :
03040 _ - ‘ '
' PINS 085176 G6GLIS MLC12 LDA MPTR SEEK
9306 ©B177 002004 ~ INA SURSIDIARY
L B3087 05280 160R0G0 ©LDA 8,1 STATEMENT
Y pyps  ©52031 927164 CJMP o MLOte TYPE
BIHOw - ' '
1 93190 839202 910401 MLCII AND MSKYL. YES, ISOLATE OPERAND
10331 85203 054135 LD MPTR INDEX THE PROGRAM POINTER BY
@y12° 05204 RAZ003 8ZA,RSS AN AMOUNTY APPROPRIAYE TO THE
@313 85205 B4a432s ADB ,2 OPERAND, THE FOLLOWING APPLIES
P14 05206 P5B3I26 CPA .3 ~ OPERAND = @ ADD 2 TO POINTER
. D338 85207 006004 INB OPERAND =3 ADD 1§ TO POINTER
8316 05219 B74135 - 8T8 MPTR
317w : \ : ,
@318 @5211 034135 NLCP2 ISZ MPTR INCREMENT WORD~0F=STATEMENT PTR

8319 05212 068135 LDA MPTR STATEMENT
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0320
9321
0322
0323
8324
63298
6326
8327
0328
8329
0339
9331
0332
8333
B3I34
9335
0336
8337
a338
2339
0340

8341
0342
0343
0344
0348
0346
0347
0348
0349
3509
08381
#3952
P3H3
6354
9355
9356
83587
BIG6e
0359
8360
0361
0362
0363
A364
8365
6366
6367
B368w
0369
0372
0371
6372
8373
0374
0375

05213.

6b21i4
85219
@520
85217
85222
852214
85222
85223
83224
05228
85226
85227
§%230
8523}
05232
03233
P3234
85235
852306
05237
83240
83241
p5242
25243
25244
05246
95246
05247
05290
v5251
85252

995283

052054
#3299
avede
88257
B5260

95261
05262
05263
05264
05265
85266
85267
@527@
p52714

e8a2z2
85273
05274
852706
85276
85277
BE300

851515
027272
168135
hoca2e
927202
010491
002803
#27211
870157
210336
230336
827301
V40434
802020
PR7320
060157
114231
LY R
927244
B66470
964471
070160
274161
060433
817681
864546
000157
854347
927261
054346
9341714
#27211
834115
B64145
054116
927511
179115
027211

864115
PS41143
014477
156115
poeoot
027263
GaAaq3y
87441145
B2724%1

059113
ceco0t
827161
0601406
8508350
Q274467
814477

MLGPJ

MLCP4

HERJ

MLCPS

CPA
JMP
LDA
§8A
JHP
AND

BZA,

JHP
STA
AND
CPA
JNP
ADA
984
JHP
.DA
Jsa

PROCESSING

MNPTR
MLOPS
MPTR, 1

MLOL3
M8K1
R3S
MLOPR
HB80X1
15

o 15
nLOPG
M4

HLOP?
MBOX1
SS5YHA, I

88HB,RS3S

JMP
LDA
..be
STA
8Y8
LDA
Jse
t.ns
LDA
cPa
JHP
CPB
182
JHP
182
LD8
cPB
JMP
8TA
JHP

LD8
cPs
JSe
CPA
RSS
JHP
ADB
$T8
JHP

CPA
R3S
JHP
LDA
CPA
JHP
J8E

MLOP3
MNEG
MNEG+
MBOXL+t
MBOXi+2
M3
ESYMT
TYPE
MBOX)
o34
ML.OP4

e 33
MWDNO
MLOP2
FCORE
FCORE
SYMTF
MERB=
FCORE,!
mLOPE

FCORE
FBPTK
ERROR
FCORE, 1

MER3m)
My

FCORE

HLOP2
PBPTR

MLOPYL
TYPE
37
MiLOP
ERROR

EXHAUSTED?
YES
NO
'CONSTANT® OPERAND?
YES

NO

NULL OPERAND?

YES

NO, SAVE IT
PROGRAMHER=DEF INED
- FUNCTION?

YES :

NO o

ARRAY VARIABLE?
YES

NO, SIMPLE VARIABLE
ALREADY 1IN
SymMBOL YABLE?
VES
NO
ENTER
IT WITH
'UNDEFINED?
VALUE

NEXT STATEMENT?
YES
NO, FOR STATEMENT?
YES, FIRST VARIABLE?
NO
DEMAND
SPACE
FOR NEW
ENTRY
SAVE VARIABLE NAME

FOR=TABLE

EWPTY?
YES :
NO, MATCH LATEST ENTRY?
YES
NO
REMOVE

MATCHED

ENTRY

PROGRAM EXHAUSTED?
YES

NO

YES

END STAVEMENT?

- YES

NO
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06381
23302
06303
AB3H4
86306
05308
95307
£U310
BG311
86312

03313

853t 4
08346
an316
08347

83320
88321
BOE22
8333y
05324
05323
95326
ass27
#5330
B53314
pB332
039333
05354

25338
85336
05337
B5348
853414
45342
ne343
88344
85348
88346
BoS47
08350
aBauY
wesha
8B5H3
CHRHY |
AG3GY
R Rae L)
B8o3I8?
NES69
Byv36)
As3062
BB363
aAsA6A
J9369
#5306

166135
V10420
050444
602681
027211
065157
114231
006921
PL14477
060136
248326
f7v160
060432
817604
272141

070001
060146
@50341
827335
950342
927335
617822
9272114
P02400
876160
8781614
870162
87370

034435
B34435
160135
A28727
054433
B27347
A3agan
B38135
138135
BR2ne)
Bn38324
are164
7162
aR240a0
#76164
817522
027373
NéA1L46
asa342
802001
827379
6016}
216336
864470
8744160
f440uQ

MLOPO LDA

HMER4

HLCP7

HLCPO

AND
CPA
RSS
JMp
LDA
JS8

8§58,

JSs
LDA
ADA
§TA

"LDA

Jsa
JHP

5TA
LDA
CPA
JMP

cea

JMP
Jss
JMP
CLA
STA
8TA
STa
JHP
182

182
LDA

ALF,

cPB
JHP
182
182
10R
RSS
10R
STA
STA
CLA
8TA
Jse
JMP
LDA
CPA
RGS
JHP
LDA
J&8
.ha
878
ADH

PROCESSING

MPTR, I I1SOLATE
OPMSHK PRECEDING OPERATOR
DEFOP 'DEFY 7
YES
MLOP2 NO GO TO PROCESS NEXT WORD
MBOX1 SEARCH SY#BOL TABLE FOR
SSYMA, 1 THE FUNCTION
RSS
ERROR FOUND, ERROR MULTYIPLY DEFINED
MPTR
o3 ENTER THE FUNCTION INTO TME
MBOX1+1 SYMBOL TYABLE TOGETHER WITH
M2 ITS ENTRY POINT IN THE SOURCE
ESYMT CODE '
MLOPZ G0 TO PROCESS THE NEXT WORD
1
TYPE
W27 DIM STATEMENT?
MLOPB YES
.28 NO, COM STATEMENT?
MLOP® YES
MSYMT NO, LOOK FOR IT IN SYMBOL VABLE
NLOP2 FOUND
NOY THERE '
MBOX1+1 ENTER IV WITH
MBOX1e2 DIMENSIONS AND
MBOX1¢3 DIMENSIONALITY
MLOP® UNDEF INED
MPTR PROCESS COM OR DIH STHMTY
MPTR ‘
MPTR, I PICK UP FIRST DIMENSION
ALF SHIFT TO W, S, PART OF WORD
M3 IS THIS A SINGLE DIMENSION ARRAY
Y] YES, JUMP :
HPTR NO, INDEX POINTER TO THE LOC,
MPTR OF SECOND DIMENSION AND PACK
MPTR, 1 INTO A WITH THE FIRST DIHMENSION
ol
MBOX12+2 SET UP YO STORE PACKED
MBOX1+3 DIHENSIONS IN FORMAL AND ACTUAL
8L.OYS AND UNDEFINED FLAG IN
“BOX31+) STORAGE ALLOCATION SLOT
MSYMT IN SYMBOL TVABLE?
“L.OP9 NO
TYPE YES
.28
IS STMT A COM
MLOP@ NO, JUMP
MBOX142 VYES PICK UP PACKED DIMENSIONS
MDIM COMPUTE SYORAGE REQUIRED
COML POINYER TO NEXT FREE LOC IN COM
MBOX1+1 STORE IN STORAGE ALLOCATION SLOY
o UPDATE POINTER BY THE AMOUNT OF
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0432
0483
0434
8435
0436
0437
9438
8439
0440
0441
8442
8443
0444
0440
0446
0447
@448
84490
0450
0454«
fal2w
8453w
0454
8458
0456w
0457
8468
8459
f400
04061
0462
D463+
9464
8465
0406
6467
6460
6469
Ra70
0471
0472
0473
8474
0478
0476
eay77
0478
0479
n4ago
0481
Paga
0483
8484
0489
0486
0487

85367
0837¢
0953714
88372

05373
05374
R5376
B5376
86377
63409
65401
85402
85403
85494
NS4086
835406

g5407
@b410
85411
05412
05413

nS414
'L LRY]
B5416
LS g
R542@
¥haay
ps422
05423
85424
#5426
85426
@B427
p5430
85431
08432
P5433
P5434
R5435
B5436
83437
05440
05441
P5442
05443

arai7a
B6u434
817501
8272114

844325
ié0p04
002082
034477
066146
858342
124270
P60161
178304
06004
170081
927211

068115
R50113
002001

Al144r7

064116

884117
A27466
160041
310336
044325
B58336
027414
“o6064
640434
002025
g27414
002603
e14477
pL2004
074460
D744157
168001
peege2
p27445
863500
p34160
B40333
170861
0444314

§78
LDA
JS8
Jup

hLOP®

HLCP9 ADB
LDA
SZA
Jss
l.DA
CPA
JMP
i.DA

- 87A
INB
8TA
JMP

MERS

PROCESSING

CoML 8TORAGE ASSIGNED,

M4 ENTER THE FOUR WORD ENTRY

ESYHT PREVIOQUSLY SET UP IN MBOX1 INTO

MLOP2 8YMBOL TABLE AND CONTINUE

.2 CHECK THE FORMAL DIMENSIONS

1,1 LOCATION TO SEE IF THE DIMENSJON

IS ALREADY DEFIHED

ERROR ERROR, DOUBLY DIMENSIONED

TYPE

.28 COM STMT?

ESYN3,I  ERROR MISPLACED COM STMT

MBOX{e2 s

1ol STORE THESE DIMENSIONS IK FORMAL
AND ACTUAL SLOTS IN SYMBOL TABLE

1ol ENTRY

MLOP2

G0 TO PROCESS NEXT WORD

THE SECTION WHICH FOLLOWS CHECKS
THAY ALL FOR LD"®8 HAVE BEEN
TERMINATED, ASSIGNS THE STANDARD
DIMENSIONS TO UNDIMENSIOMNED ARRAYS
AND HMAKES STORAGE ASSIGNMENTS FOR
ALL ARRAYS WHICH DO NOT APPEAR [N
A COM STMY

MLLOP LDA
CPA
KSS
JSB

MER6 LD8

M2LO0P CP8B
JMP
LDA
AND
ADB
CPA
JMP
INB
ADA

8SA,

Jup

SZA,

JSh
INA
STA
878
LDA
S2ZA
JMP
LDA
182
ADA
STA
ADB

MER1O

FCORE
PBPTR

ERROR
8YMTF

SYMTA
M4LOP
1,1
15
2
15
H2LOP

M4
INA,RSS
MaLop
RSS
ERROR

MBOX1+1
M30X1
1,1

M3LOP
STDIRK
MBOXi ¢}
9

1,1

M1

ALL FORS
MATCHED?

YES

NO

MORE SYMBOLS?
NO
YES
ACCONT FOR
A FUNCTION
IS Iv?
YES
NO, ACCOUNT FOR
SIHPLE VARIABLE
18 172
YES
NO, # OF SUBSCRIPTS KNOWN?
NO
SAVE
FLLAG
SAVE POINTER
DEF INED
ARRAY?
YES
NO, LOAD
APPROPRIATE :
STANDARD DIMENSIONS
RECURD AS
FORMAL AND ACTUAL



PABE

8488
0489
Gayn
84914
8402

0493
0404

. 049h

8496
8497
0490
2499
2500
9501
8502
0583
2504
8508
eBo6e
0507
2568
0509
8510
9511
9612
9513
0514
0515
es16
@547«
9518

n5444
05449
05446
83447
05440
83451
85442
03463
05454
0545%
05456
054067
05460
PSabdi
05462
65463
05464
85466

0546606
85467
85470
85474
w3472
n5473
#5474
@5479
w5476
85477

PaBy #O5 PRE<EXECUTION PROCESSING
170001 8STA 1,1
315336 M3ILOP JSB HDIM
070169 STA MBOX1e+t
B84457 iLbe HBOXt
BA4432 ADB M2
160001 LDA 1,1
392402 SZA
f#27464 JMP MER7
Boo1Ls LDA FCORE
1706014 STA 1,1
240160 ADA HMBOX1+1
B78148 STA FCORE
#O3004 CMA, INA
ETARY) ADA SYMTF
002020 S5SA
BL4477 JSB ERROR
844326 MER7 ADB .3
B274414 JMP M2LOP
064313 MALOP LDB PBFTR
054115 CPB FCORE
124203 JMP FASES,1
B53470 LDA MNEG
170001 STA 1,1
gnom4 INB
o047 LDA MNEGe!
1780014 8TA 1,1
upévn4e INB
N27467 JHMP MaLOP+1
ansSevt . S0al

p9556060

STYCLIm oCT

DIMENSIONS
SAVE STORAGE
REQUIREMENT
LOAD
ADDRESS OF
FLEMENY SPACE
DEFINED IN COM?
YES
NO, USE CURRENT
FREE~CORE ADDRESS
UPDATE FREE=CORE
ADDRESS
ouTY
oF
SPACE?
YES
NO, ADVANCE POINTER
TO NEXT ENTRY

INITIALIZE ALL
ARRAY ELEMENTS
TO ‘UNDEFINED?
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f320w
5152 B
5229
0523
8524+«
0828w
BH26w
08527
@528
2929
o538
0631
8632
0533
0534
2635
05356
6837
0538
0%39
0540
0841
83542
0643
28440
B84%w
Ab4adw
0847 n
0548
0549
8530
L)Y
88062
6883
0554
856595
0656
657
0558
8559
B%60
0561
2562
0663
8664
0365
0866«
:1.1.%4
a%68
pBe9
8570
68571
0572
0573
8574
PE7S

ha82 #6s

25501
85502
B5943
85504
88509
050626
vs%a7
P5510
05511
85512
85513
¥3514
85515
B5516
05517
05320
25521

95522
85523
95524
25329
35526
@s8s%27
#5530
25531
05532
85533
P5634
25536
83536
p3537
P8540
05541
05542

85543
vaisy
01467
21536
82136
01640
0ei17e
eu171
85522

200000
871467
B40ite
870116
871536
203an4g
840115
gv2a21
PL4477
067543
1600084
171536
PO6VR4
B35336
635467
27513
127501

PRE=EXECUTION PROCESSING

ARARNRAOAANRIR AR AR CARNNARQ AT ASD

ENTER SYMBOL TABLE SUBROUTINE

NARNRANAGIANIRNARANGARIATARN AT INAIRS

TRANSFER =(A) WORDS FROM THE BUFFER AbDRESSED
BY MBUF YO THE TOP OF THE SYMBOL TABLE,

ESYMT

MERS

NGOP
STA
ADA
STA
8TA

MBINY
SYMTF
SYMTF
MBIN2

CMA, INA

ADA

FCORE

SSA,R3S

JSB
LD8
.DA
STA
ING
182
182
JMP

Jnp

ERROR
MBUF
t,1
MBIN2,1

MBINZ
MBINt
MER8+1
ESYMT, 1

SAVE NEGATIVE OF LENGTH OF ENTRY

MOVE SYMBOL TABLE START LOCATOR
UP BY THE LENGTH OF ENTRY
CHECK THAT' THE SYMBOL TABLE AND
FOR TABLE DO NOT OVERLAP

OVERLAP ERROR

POINTER TO REQD ENTRY
TRANSFER ENTRY TO THE SYMBOL
TABLE

RETURN

(AKX ARREXEXERESARAREZ AR XA RS 22 X 8 X

SUBROUTINE TO SEARCH SYMBOL TABLE FOR AN ARRAY

RV AARANA AN RTAIARARRNNIANDIARINAAROARN AN TADIIDO W

goPP00
075467
060157
114231
2869821
127522
P3%467
002801
B27544
235467
040325
B40431
114231
oe6p21
214477
037522
127522

288457

MSYMT

MSYM

MBUF
MBCOX1
MBIN1
MBINZ2
MPTR
MNP TK
corL
MWLNO
DIGCTY

NOP
8T8
LDA
Js8

MBINY
MBOX 1
SSYMA, I

SSH,RSS

JHMP
182
RSS
JMP
1S7
ADA
ADA
JSB

M3YMT, I
MBINS

MSYHM
HBINY
2

M1
SSYMA,I

$8B,RSS

J3B
182
JMP

DEF
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

ERROR
MSYMT
MSYMT, T

TEMPS
TEMPS
SLWST
KRSCHK
SBPTR
OPCHK
TEMPS+9
TEMPS+1Q
MSYMT

B GIVES ARRAY TYPE =3 = § DINM,
«2 w 2D1HM, -1 = UNDIMENSIONED
LLOAD IDENWNTIFIJER

SEARCH SYMBOL TABLE

FOUND, RETURN
IF ARRAY UNDIHENSIQONED

JUMP TO NOT FOUND EXIY

SET UP TO CHECK THAT ARRAY DOES

NOT APPEAR N THE TABLE WITH

DIFFERENT DIMENSIONS, CHANGE
TYPE 2 YO § & TYPE & TO 2 AND

SEARCH AGAIN |

FOUND, INCONSISYENT DIMENSIONS

NOT FOUND, INCREMENT RETURN

ADDRESS AND RETURN
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00aQe .

NOH3aww hw

8004ne EVALUATE A FORMULA we
BOBHwew wew

0036w

BBB7 G9544 O0OYB0 FORMX NOP

Peo8 05543 €BG4D0 cLe

0009 065546 015467 JSB SLWST
0818 05547 100167 FORM1 LDA TEMPS,I
001t DB5%0 0344157 182 TEWPS
0912 05H51 BLB42S AND OPDMK
P13 05592 B7R165 9TA TEMPS+6
0314 985683 0452093 : SZA,RSS
ga1h e55%4 p27567 - JMP FORM2
BAL6 05538 (15478 JSB BHSTP
6R17 03550 002920 $SA

0218 085587 B27636 JMP FORM4
PY19 B5560 1542351 J8B SSYMA,]
en20 85563 DGoBBY INE,SZR,RSS
202 85362 128207 JMP E8MiIA,]
P2 BYBEI (18336 AND .15
Pp23 98564 ©H2336 cPA .15
Pp24 0BUSOB BR76HY JMP FORMG
0p28 055686 174142 STB HSTPT,I
PY26 05967 166187 FORM2 LDA TEMPS,I
2p27 659870 B10420 AND OPMSK
P28 05873 naLivar CALF,ALF
8029 05572 Vo64hue Lbg o

0839 6573 0443061 R aD8 FOPBS
QB3 08874 B484480 ADA W8

8932 05578 Oo262a SSA

Bp3I3 05576 006400 cLe

R34 5877 040451 ADA D53
8838 #3600 062021 88A,RSS
P36 5601 COd460 cLe

0037 a5602 982400 CLA

U388 09603 1600661 LDA 1,1
8230 05604 VL04N) AND MSX1
80408 B360D 070166 STA TEHMPSe7
R4l 836806 120061 XOR §,1
Gp42 @567 001130 ARS

0943 (35618 B70165 STA TEMPS«¢6
Ap4sa 05611 G27617 JHMP FOR11
0R4A8 BB612 170140 FORMO STA TSTPT,I
@240 (5643 B6D140 LDA TSTYRT
OBA7 85014 170142 STA HSTPT,!
9248 05618 6ORYO4 INA

BN4a9 05686 174000 8T8 9,1
o008l 05617 168144 FORL1L LDA LSTPY,I
0051 83620 010376 AND MSK@
Qab2 5621 203000 CMA

0083 (15622 040166 ADA TEMPS+7
8054 085623 002820 $SA

0055 05624 P27751 JMP FORNM9
PUB6 05628 002001 RSS

POB7 95626 A34141 FORLO [SZ LSTPT

FORMULA BEGINS [N (TEHPS)
INITIALIZE OPERATOR

STACK
FETCH OPERAND
SET FOR NEXT WORD OF FORMULA
EXTRACT OPERAND

AND SAVE 17
NULL OPERAND?
YES

SET STYACK FOR QPERAND ADDRESS
FLAG BIT SET?
YES
FETCH OPERAND ADDRESS
EXISTANT?
NG
YES
FUNCTION?
YES
NO, STACK OPERAND ADDRESS
FETCH
OPERATOR
POSITION IT
LOAD ADDRESS OF
OPERATOR'S INFORMATION WORD
NON=FURMULA
OPERATOR?
YES
NO, NON=FORHULA
OPERATOR?
YES
NO
LOAD INFORMATION WORD
SAVE
PRECEDENCE -
SAVE

IDENTIFICATION .

STACK HIGH HORD
STACK OPERAND
ADDRESS
STORE
1.OW WORD
DOES OPERATOR
ON TOP OF
. OPERATOR STACK
HAVE HIGHER
PRECEDENCE?
YES, EXECUTE IT
NO



PAGE 0a84 #96 EXECUTE THE PROGRAM

0038 05627 064166 LDB TEMPS+7? RETRIEVE PRECEDENCE
P0B9 05630 P44444 ADS MLS NO, LEFT PARENTHESIS
0060 05631 AP6029 358 OR LEFY BRACKET?
P61 05632 044336 ADB .15 NO, RESTORE PRECEDENCE
D662 ©5633 8441695 ADB TEMPS+6  COMBINE IDENTIFICATION
8063 05634 0154067 JSB SLWST WITH PRECEDENCE AND STACK
o064 05635 027547 JMP FORMY

0065 05636 050470 FORM4 CPA FLGBY CONSTANT?

0066 05637 027645 JMP FORMS YES

0067 BHB4D P103II6 AND .15 NO, PRE=DEFINED

PPGE B5641 050336 CPA L15 FUNCTION

RB69 05642 027726 JMP FORM7 YES

8870 05643 064170 : LDB TEMPS+9 NO, MUST BE A

6071 05644 027866 JMP FORM2=1 PARAMETER

0072 05648 084157 FORMS DB TEMPS LOAD CONSTANT ADDRESS
8073 85646 034157 182 TEMPS MOVE POINTER TO

0074 05647 034187 182 TEHPS NEXT CODE WORD

2078 DB650 027366 JHP FORM2=1

9076 83658 874165 FORMO STB TEMPS+6 SAVE SYMBOL TABLE POINTER
Ba77 95652 064140 LDB TSTPY SAVE CURRENY POINTER
0078 05653 015467 JSB SLWST TO TEMPORARY STACK
0079 ©3664 10641653 LDB TEMPS+6,} _

0000 ©B56585 Q15467 JSB SLUSY SAVE FUNCTION ADDRESS
PP81 ©BE656 0638644 LDA FORMX SAVE CURRENT

BUB2 RA5657 470142 STA HSTPT,I FORMX RETURN ADDRESS
9683 05669 017544 JSp FORMX EVALUATE THE PARAMETER
Pp8A4 Q5661 N3I4L57 182 TEMPS UPDATE FORMULA POINTER
0089 05662 034157 1SZ TEMPS PAST RIGHT PARENTHESIS
PUBE 05663 B6UYLS7 . LDA TEMPS SWITCH

0G37 05664 164144 LDB LSTPY,I FORMULA POINTER
QpyB88 05665 B741067 §TB YTEMPS TO FUNCTION'S

0289 05666 170141 STA LSTPT,! FORMULA

0000 05667 064170 LDB TEMPS+9 SET

0091 R8670 168142 LDA H3TPT,! PARAMETER POINTER
0892 05671 P3I4141 1S$Z LSTPT T0 NEW PARAMETER,
093 ©85672 8343142 1S2 HSTPY SAVING PREVIOUS
0B94 85673 174141 STB LSTPT,! SETYTING ON
0998 05674 070170 STA TEMPS+9 LOH=CORE STACK
BRR6 BS676 N6PL40 CPA TSTPT PROTECT PARAMETER IF
BP97 05676 B15536 JSB RSCHK ON TEMPORARY SYACK
0Uo8 N5677 017544 JSB FORMX EVALUATE FUNCTION

Bp9% 057vp 160141 ~ LDA LSTYPY,I RESTORE OLD .

@100 05701 970170 STA TEMPS+9 PARAMETER POJINTER
9101 ©5702 060141 LDA LSTPT CUT RACK

8102 05703 V40433 ADA M3 ' LOW=CORE

PiP3 05704 D70141 STA LSTPTY STACK

P1a4 BS579% B02@va INA RESTORE ORIGINAL

2105 05706 164000 LDB 0,1 TEMPORARY STACK

P1R6 06707 B74149 ST TSTPT POINTER

187 85710 0020V INA RESTORE

8108 085711 164000 Lpe @,1 ORIGINAL

0109 ©8712 874157 STB TEMPS FORMULA POINTER

@110 05713 015505 Jss sTYOP POP RESULT
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0112w

@143we PRE=-DEFINED FUNCTIONS RETURN MERE WITH RESULT

61} ae

9119 065714 1708149
9116 B3715 069140
9117 63716 Bp2004
0118 @5717 174000
8119 053720 034142
0120 085721 164142
9121 03722 877344
0122 05723 149431
9123 05724 170142
9124 98725 027867
0125 85720 063168
0126 085727 6083727
@812/ w5730 08L7¢0
2128 05731 010344
0129 ©5732 040305
2130 05733 164000
0131 ©5734 815467
0132 95735 063844
133 ©85736 170142
0134 03737 B17544
0135 R3748 934157
0136 05743 8344157
6137 05742 164141
PI38 05743 V3400
@139 65744 04P141
D140 05743 870144
0144 05746 B77501
8142 05747 016505
0143 05750 127601
8144 03751 1603141
9145 05752 BO7400
@146 BS753 Pddray
@147 B5784 0741414
8146 08755 GPL7RY
0149 08756 Bi0374
81560 08757 048304
P151 65760 1240600
BLEsaw

P§53nee EXECUTION
P§Baue

¥159 95761 906203
0366 05762 UPOPA4
9157 B85763 PI6O44
03150 05764 0p6A44
D169 ©B5765 BO6A44
P16 05766 CB6205
9161 63767 ¢o6210
8162 05770 @V6216
8163 088771 0V6312
0164 85772 QB6353
0165 Q5773 AN6364
0166 08774 130205
0167 0OS577% 100205

FORL2

FORM7

FORMO

BRANCH

XECTB

8TA
LDA
INA
878
182
1]
sT8
ADA
STA
JMP
LDA

ALF,

ALF
AND
ADA
LDB
Jsa
LDA
STA
JSB
182
182
LD8
CCA
ADA
57A
8T8
Js8
JHP
LDA
cce
ADB
ST8

ALF,

AND
ADA
JMP

T87PT,1
TSTPY

A,t
H3TPTY
HSTPY, I
FORMX
M1
HSTPT,1I
FORM2
TEHPS+6
ALF

31
PBFBS
8,1
SLHST
FORMX
HSTPT,1
FORMX
TEHPS
TYEMPS
LSTPT, !

LSTPT
LSTPY
ESYMT
sTYop
ESYHT, !
LSTPT, I

LSTPT
LSTPY
ALF
B177
ARBAS
2,1

TABLE ow

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

ELET
XEC4
XECA4
XEC4
XEC4
EGQOTO
ELF
EFOR
ENEXY
EGOSH
ERYRN
RDYDA,1
RDYDA,1

STORE HIGH WORD

STORE
LOW WORD

RESTORE FORMX
RETURN ADDRESS
STACK ADDRESS
OF RESULT

COWPUTE .
FUNCTION
ADDRESS

SAVE FUNCTION ADDRESS
SAVE CURRENT
FORMX RETURN ADDRESS
EVALUATE THE PARAMETER
UPDAYE FORMULA POINTER
PASY RIGHT PARENTHESIS
POP
FUNCTION
ENTRY
ADDRESS
SAVE
POP PARAMETER
EVALUATE FUNCTION
UNSTACK
OPERATOR
INFORMAYTION
WORD
COMPUTE
SURROUTINE
ADDRESS
EXECUTE

LEY
DIM
COM
DEF
REN
60 Yo
IF
FOR
NEXT
60SuR
RETURN
END
STYoP
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83168 03776 BO6373 DEF EWAILT HALT

8169 03777 006412 DEF ECALL CALL

B170 0V6VOD BB6Pa4 DEF XEC4 BATA

0171 V6001 036441 DEF EREAD READ

8172 06002 006474 DEF EPRIN PRINY

0173 986083 OR0643 DEF EINPTY INPUT

B174 06004 BU6656 PEF ERSTR RESTORE

0175 060125 011466 DEF ERMAT MAT

0176«

QL1779 ARt GatdARYAddIRAAINANRAR

Q1780wnnx L2 ]

G179wwnsn EXECUIE THE PROGRAM www

Pi180nnve wRkw

01816 SadaRRACANTANARANERNNRAAR '

0182w

B183ne

01840 INITIALIZE FOR CUTPUT ww

01800w '

6186 06006 002400 XEC CLA SET COUNTER FOR
8387 060aA7 BY70346 §TA TYPE CHARACTERS UUTPUTTED
0108 A6RI0 B7P155 STA XH INITIALIZE

189 06081 ¥O2204 INA - RANDOM

190 060812 B70156 §TA XL . VARIABLE

019 ex .

0192waw INITIALIZE THE DATA POINTER ww

B193ew '

P194 Q8013 00%409 - CCA SEY

01908 060814 070151 S§TA DCCNT 'NO .

8196 B86V1IB A79147 S§TA DSTRY DATA'

0197 06016 064112 {.D8 PBUFF CONDITION
@198 6017 B7415Q ST NXTDTY

0199 06220 160315 L.DA ADATA,! SEARCH FOR FIRST
8208 06021 B163US JSB STSRKH DATA STATEMENT
P20 06022 A26025 JMP XECZ2 NONE FOUND

9202 06023 074147 8T8 DSTRY SAVE STATEMENT LOCATION
B203 060224 016074 JSB8 SETDP SET DATA POINTER
0204nx

0205wwa INITIALIZE STACK POINTERS we

B2@6ae '

02p7- 06125 0644116 XEC2 LDBR SYMTF INITIALIZE

9208 06026 V74142 STH HSTPT POINTERS YO

209 06027 064115 {.DB FCORE "HIGH COURE' STACK,
Q210 B6U3Q 674140 STB TSTPT *TEMPORARY!
P2i1 06833 V44337 ADB .23 STACK, AND
B212 QOV3I2 Q74328 STR LSTAK ‘ 'LOW CORE?!
A213 V6033 ©w7414¢ STB LSTPT STACK
0214 0Q6V34 VOTVRY : cM8 Do

Q218 VOO3I5 P4Ads142 ADB HSTPT STACKS

216 B6U3I6 BV6B2H 888 MEET?

6217 06037 825473 JMP E1 YES

P218 VOAO4D B64426 LDBE RMODE NO, SHIFT TO

0219 0V6UV4AY 074127 : ST8 LISTR RUN MODE

A220 06242 A6AL112 LDB PBUFF BEGIN

B221 0O6043 026054 JMP XECS ~ EXECUTION
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Pp2239w
224w
02250 w
0226
8227
8220
6229
0230
02314
9232
9233
0234
0235
P2360w
GI70e
0250w
2239
8240
P241
p242
@243
0244
02450«
‘B2460w
02470
#2448
0249
8239
pes1
#2252
283
p254
9285
P256aw
257 vw
028800
2259
8260
8361
8262
8263
D264
p265
02606
8267
8268aw
B289ww
Pa7pae
6271
6272
273
R274
0275
@276
@277
pazs

EXECUTE THE PROGRAM

» FIND NEXT STAVTEMENT TO BE EXECUTED we

26044
B6048
B604o6
a6@47y
1111
P60514
p6R52
A6psY
P6084
P6859

©oD144
P54143
150001
a26@255
ved1l2
114213
felgan
B14477
169001

870445

XEC4

XECH
XEC6

LDA
LDB
CPA
JMP
LDB
JSB
NOP
Jss
LDA
STA

NXTST
PRADD
1,1
XECS
PBUFF
FNDPA, I

ERROR
1,1
«LNUM

e SET SUCCESSOR STATEMENT we

86856
06037
06062
0608061
a6Ro2
66063

816147
810420
@oti727
noL300
048303
124000

“ EVALUATE FORMLLA

86244
#606sH
©voQ6e
p6067
86679
26871
a6e72
86a73

2u0900
114233
815515
034142
160901

006904 .

164001
126864

FETCH

Js8
AND

FLUST
OPMSK

ALF ¢ ALF

RAR
ADA
JMP

AND

NOP
Jss
JS8B
182
l.DA
ING
(.D8
Jne

« SET POINYER TC STARY

66074
86078
#6476
66077
p6190
06101
P61682

26103

86104

eueang
enoeadq
168001
g030a4
sP2v04
070151
@ooena
074150
126074

SET1DP

NOP
IN8
LDA

XECBR
0,1

NEXT STATEMENT NUMBER
PROSPECTIVE ADDRESS
DESIRED STATEMENT?
YES
NO, -FIND

STATEMENT
NON=EXISTENT
"~ STATEMENT
SAVE NEW

SEQUENCE NUMBER

EXTRACT STATEMENT TYPE
POSITION

17
COMPUTE EXECUTION ADDRESS
BRANCH TO EXECUTION CODE

RETURN RESULT ww

FORMA, 1
OPCHK
HSYPY
1,1

1,1
FETCH, 1

EVALUATE FORMULA

UNSTACK RESULT ADDRESS
LOAD (A) WITH HIGH MANTISSA
LOAD LOW PART
OF RESULT INTO (B)
EXIT .

OF DATA BTATEMENT wew

1,1

CMA, INA

INA
STA
INB
STB
JHP

* SEARCH FOR STATEMENT

26105
06106
k6197
6116
wo11y
86112
86113
06114

GORAgD
616429
078164
P600d1L
040325
160000
Pi1v420
359164

" STSRH

STSR1

NOR
AND
STA
LDa
ADA
LDA
AND
CPA

DCCNT

NXTDT
SETDP, !

STATEMENT ADDRESS IN (B)
LOAD

STATEMENT LENGTH
SET

DAYA COUNTER

TO 1~STATEMENT LENGTH

SEY 'NEXT DATA* POINTYER ONE

WORD ABOVE FIRST CONSTVANTY

OF GIVEN TYPE w»

0PMSK
TEMP4
1

o2
0,!
OPMSK
TEMP4

TYPE IN (A), ADDRESS IN (8)
EXTRACT
STATEMENT TYPE
EXTRACY
PROGRAM
STATEMENT
. TYPE
DESIRED TYPE?
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8279
9280
2281
A28
9283
8284
0285
B286
pa2sz
0288a9n
0289nw
P200ww
p291
P92
9203
8294
02986
0296
0297
y:ril
0299
8300
83014
9382
2303
2304
0309
08306
2307
B368wea
B30Gen
B310we
311
0312
2313
8314
0315
0316
6317
g348
8319
8320
p321
8322
0323nw
B324ew
0325w9w
8326
a327
0328
0329
0330
6331
0332
0333
D334

LA

EXECUTE THE PROGRAM

STSR2
1

e,
PBPTR
STSRH, 1
STSR1
STSRH
STSRH, ]

DCCNY
FRAT2
ADATA,!
NXTDT
STSRH
ERROR
SETDP
FDATY
DCCNT
DCCNT
EXTDT
NXTDT,1
NXTDT
NXTDT,1
NXTDT
FDATA, 1

1

a,1

1

PRADD
8,1
NXYST
4
TEMPS
1,1
FLUST,I

TEMPS, 1
MSK1
EVELM
S8YMA, I

HSTPT
TEMPS
SYMTF

0088 #06
w6113 P263124 Jup
26116 ©6P0O1 LDA
P6117 ©AR0A4 INA
96120 144000 ADB
86121 0%4113 cPa
06122 126145 JHP
6123 026110 JMP
P6124 0361WS STSR2 1SZ
06128 126145 JMP
* FETCH A DATA [TEM
P6126 BANBOE FDATA NOP
06127 M34151 FDATL 182
06130 B26137 JMP
86131 160315 LDA
6132 064150 LD
P6133 B16105 Jsa
P6134 214477 Jsg
P6133 0216074 E4 Jss
86136 D26)27 JMP
00137 834151 FDAT2 [s2
V6142 034151 182
P6143) 034150 182
06142 160150 LDA
26143 034150 182
P8144 16415¢ Lo
06145 34190 182
B6146 126126 JMP
* SEY FOR FOLLOWING STATEMENTY
P6Gl47 OOPOGD FLWST NOP
26150 0609014 LDA
P6151 vR2004 INA
#6152 1600049 LDA
06153 P4avpney ADA
26154 0674143 STA
86158 160060 LDA
- 06196 070144 STA
POLO7 G44325 ADB
06160 074457 578
06161 160BQ§ LDA
061062 126147 JMP
* BEARCH BYACK FUR
26163 08PEVA FVSRH NOP
P6164 160157 LDA
#6165 01040} AND
06166 @71656 STA
H6167 114231 JsB
26170 Q226404 INB
B6171 060142 LDA
06172 B76163 S$TA
¥63173 B50116 FVSRL CPA

YES
NO, FETCH

STATEMENT LENGTH
COMPUTE NEW ADDRESS
PAST LAST STATEMENT?
YES
NO

MORE DATA?'
YES
NO, SEARCH
FOR NEXT
: DATA STATEMENT
NONE FOUND
INITTALIZE THE
DATA POINTERS
UPDATE
POINTER

LOAD
DATA
ITEHM
UPDATE POINTER

(B) HOLDS PRESENT ADDRESS
COMPUTE
ADDRESS
oF
NEXT
STATEMENT
RECORD TVHE
SEQUENCE NUMBER
FETCH
FIRST WORD
OF CURRENT
STATEMENT

GIVEN FOR~VARIABLE wa#

FETCH
FOR=-VARIABLE
SAVE FOR«VARIABLE
FIND ADDRESS IN
SYMBOL TABLE

SAVE
STACK TOP
STACK BOTTOM?
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2335
5336‘
0337
9338
0339
0340
2341
8342w
A343ne
B3449n
D340cw
83460
6347
2348
0349w
B3B0we
B35 we
03520«
BIBIw
8354
8355
8356
8357w
B358nw
B63IBQew
D3680w
B361e
2362
0363
0364
2369
Q366
0367
0368e
0369en
0370ne
0374ne
0372w
8373
0374
8375
8376
0377
2378
8379
0389
8381
0382
~BY83
0364
0385
8386
v387
N388
0389
03900

W89 #P6 EXECUTE YHE PROGRAM

P6174 126163 JMP FVSRH, 1
86178 134pn00 cPB 2,1
06178 626201 JHMP FVSR2
B6177 B4D33Q ADA .6
v6200 826173 JHP FVSR1
P6298 B3I6163 FVSR2 1SZ FVSRH
06202 126163 JMP FVSRH,!
. ] ane

EXECUTE LET we
[} [ X X ]
U6203 114233 ELET JSB FORMA,!
V6204 026044 JMP XEC4
-1 AR®R

EXECUTE GO TO we
“ AR
062058 2006004 EGCTO INS
BGRA6 16V0YAY LDA 1,1
06207 026045 JUP XEC4de+t
[ ] [ X X'

EXECUTE IF we
(] [ XX}
06210 1314232 EIF JSB FETCA,I
p62131 DP20VJ  8ZA,RSS
R6212 B26044 JMP XEC4
P6213 034187 1SZ TEMPS
86214 064187 LD8 TEMPS
P6248 B25208 JMP EGOTO
[ ] X R}

EXECUTE FOR we
-] X X ]
06216 B16163 EFCR JSB FVSRH
86217 826230 JMP EFORY
06220 B70162 STA TEMP2
V6221 B4P3I3Q ADA .6
B6222 @70164 STA TEMP4
P6223 074161 8T8 TVEMPI
P6224 V14554 JS8 MVTOH
P6228 664161 LDB TEMP}
06226 0P2400 CLA
06227 002401 _ CLA,RSS
B623P V68436 EFCRL LDA M6
86238 40142 - ADA MSTPT
P6232 BY0142 STA HSTPT
86233 0792161 STA TEWMPY
$6234 PO3VR4 CMA, INA
06235 040141 ADA LSTPT
06236 NB2021 SSA,RSS
V6237 025473 JMP EL

YES, EXIT VIA (P+}1)
MATCHING FOR~VARIABLE? -
YES
NO, MOVE TO

NEXYT STACK ENTRY
EXIT

VIiAa (P22)

LOAD SEQUENCE
NUMBER
FIND REFERENCED STATVEMENT

FETCH VALUE OF FORMULA
RESULTANT TRUE?
NO
YES, BRANCH TO
FOLLOWING
SEQUENCE NUMBER

FOR=VARIABLE ALREADY IN STACK?
NO "
YES,
SAVE
DESTINATION ADDRESS
SAVE FOR-VARIABLE ADDRESS
COMPRESS STACK
RESTORE FOR-VARIABLE ADDRESS
COMPUTE
COMPUTE
NEw TOP OF
FOR~STACK
POINTER

SAVE SOURCE ADDRESS

STACK

OVERFLOW?
YES



PAGE

00906 #O6 EXECUTE THE PROGRAM

8391 ©6240 174161 STA TEMPL,I NO, RECORD FOR~VARIABLE ADDRESS
2302 06243 114233 . JSB FORMA,I INITIALIZE FOR~VARIABLE
DI03 06242 034457 182 TEMPS

0304 06243 P34161 182 YEMPY SAVE

PI0Y 06244 Q601614 {.DA TEMP1 LIMIT

8306 R624B B72340 STA ENEX2 ADDRESS

8397 26246 114232 J88 FETCA,l FETCH

0398 26247 170161 STA TEMPYL,1 AND

B399 06250 08341061 182 TEHPY STORE

0400 06251 174164 STB TEMPYL,I LIMIT

D40y P6252 P34161 - 182 TEMPY

0402 06253 064432 L.DB M2 SEY FOR STEP S8SIZE

0403 86234 976126 STB FDATA SIGN CHECK

404 06285 160157 LDA TEMPS,I LOOK FOR

P4p5 862856 @re002 SZA FOLLOWING * STEP'
6486 086237 026263 JMP EFOR2 FOUND

0407 Q6260 B6R466 LDA HONE NOT FOUND,

D488 062561 064325 Lps .2 DEFAULTY

0409 06262 202001 RSS 18 §.0

B412 06263 114232 EFCR2 JSB FETCA,I

Na1y Q62064 B02020 §SA SYEP SIZE NEGATIVE?
R412 06265 B3I6126 1S2 FDATA YES:

B413 062606 (7816} STA TEHMPL,I SAVE

414 06267 ©34161 1S2 TEMPY STEP

@413 006270 174181 STB TEMPYL,1 SIZE

B4§6 06271 B34161} 182 TEMPIL SET POINTER

P417 06272 D60144 LDA NXTST TO STATEMENT

0410 06273 170161 STA TEMPL,I FOLLOWING THE FOR
0419 06274 160314 EFCR3I LDA ANEXT,I FIND

P428 06275 064143 LDB PRADD INEXT?*

0421 06276 6164¢5 JS58 STSRH STATEMENT

0422 P6277 BALALGY NOP

0423 06300 016147 JS8 FLWST FIND FOLLOWING STATEMENT
0424 06303 810401 AND MSK{ SAHE

G425 06302 051656 CPA EDELM FOR=VARIABLE?

0426 QO63V3 PG2001t RS8S YES

P427 06304 0206274 JMP EFORS NO

8428 06393 164142 LDB HSTPT,I LLOAD _

0429 0G6390 160001 LDA 1,1 VALUE -
0430 V6307 0V68R4 INB oF

A3y P631B 1640v1 L8 t,1 FOR=VARIABLE

8432 06311 026337 JMP ENEX2et CHECK ACCEPYABILITY
0433«

B434wn0e TR

B435ee EXECUTE NEXT ww

AT XX RAN

P437e

0438 06312 916163 ENEXT JSB FVSRH FIND CORRESPONDING STACK ENTRY
BA3Z9 86313 N26M44 JHP XECA4 NONE PRESENT

B440 06314 070142 STA HSTPTY RESET TOP OF STACK

0441 06318 0676333 STB ENEX1 SAVE FOR~VARIABLE ADDRESS
P442 ©6316 002004 INA SAVE LIMIY

0443 06317 072340 STA ENEX2 ADDRESS

444 006320 040325 ADA ,2 SAVE STEP SIZE

0445 063231 0701614 STA TEMPY ADDRESS

G446 06322 064432 I.DB M2 SET STEP SIZE



PAGE ©0@%9) 866 EXECUTE THE PROGRAM

876126
166161
834161
164161
234164
602020
836126
PL17343
oBoeve
172333
B36333
170333
017347
epaone
8361268
poi16ea
Bo2020
826347
160168
A206p45
Gop142
040339
070142
H26044

ENEX1

ENEX2

ENEXS

LR 2 J

EXECUTE GOSUB e

EXECUTE RETURN

2447 06323
0440 06324
8449 08325
2450 06326
0451 06327
8452 06330
@453 0863314
@454 08332
0455 ©6333
0456 06334
0437 06335
9488 06336
8459 06337
0468 06340
@461 06341
0462 06342
0463 00343
0464 06344
0465 06346
BAGG 06346
@467 06347
0468 06350
G469 0635
B47D 06352
Ba7ie
967290ﬁ
047309
BAZ4non
8475

8476 B6IS3I
0477 06354
@478 06355
2479 06356
946n B6357
B4es 06350
0462 0636
9483 06362
8404 06303
0483
B48Geoo
048720

0488 we
0489+

0490 06364
@491 06365
0492 B6366
0493 06367
8494 06370
0495 66371
0406 06372

206004
i6v061
064144
p7rhL44
815467
Bd4vaa2
ah6120
614477
D206044

posyay
004129
814477
160144
P44431
B74141
P26045

LR A

EGCSB

£E2

LA X ]
L
LR

ERTRN

E3

378
.DA
182
.DB
182
5SA
182
JsB
NOP
87A
182
8TR
JSB

NOP

182
ELA
884
JHe
LDA
JMP
LDA
ADA
$TA
JMP

INB
LDA
LD8
STA
Jse
ADA
CPA
Jss
JMP

LD8
CP8
Jse
LDA
ADB
578
JMP

FDATA
TEMPL,!
TEHPY
TEMPL, 1
TEMPY

FDATA
oFAD

ENEX1,1
ENEXY

ENEXL,1

.FSB

FDATA

ENEX3

TEMPL, T

XEC4+g
HSTPT
)
HSTPT
XEC4

1,1
NXYST
NXTST
SLWSTY
Hid
LSTAK
ERROR
XEC4

LSTPTY
LSTAK
ERROR
LSTPY, !
Mi
LSTPT
XEC4+1

SIGN CHECK
LOAD
STeP
SIZE

CHECK
SIGN
INCREMENT
FOR=VARIABLE
AND
SAVE
VALUE
COMPUTE FOR=VARIABLE = LIMIT

POSITIVE STEP SIZE?

YES, COMPLEMENY SI10GN

NO, NON=-NEGATIVE RESULT?
NO

YES, GO YO FIRSTY
STATEMENT OF (OOP
FalLs,
ERASFE
STACK

ENTRY

LOAD (A) WITH
SEQUENCE NUMBER
LOAD (B) WITH :
RETURN SEQUENCE NUMBER
STACK RETURN ON LOW-CORE STACK
GOSUnS NESTED
19 DEEP?
YES
NO

RETURN STACK
EMPTY?
YES
NO, LOAD RETURN ADDRESS
RESET
STYACK POINTER



PAGE

0498w
0409 ww
P50 we
B5@ ww
8502
P3p3
0504
2508
0506
85e7
2508
8599
o510
8611
Ps12
0813
8844
85485
0816
1304
2518w
0589aw
832080
0B62imw
BB22»
0523
8524
85295
0526
0527
0528
529
2539
85314
8532
8533
0534
2535
0536
a637
A538
8839
2540
obay
P542
6543
0544
6645

D092 #0606 EXECUTE THE PROGRAM

»

EXECUTE wWAIT

L}

06373
B6374
Pe3I76
P6378
P6377
pe4d00
06401
96402
86403
06424
B64a%
006400
06407
06410
26411

]

EXECUTE CALL

"

poate
P6413
06444
064145
86446
66417
06420
864214
06422
96423
86424
06425
06426
@6a27
86430
P343%
86432
06433
66434
B6433
06436
w6437
poedde

834157
114232
692020
B26044
815364
Ro2404
22003
paze2y
964470
sucaaez
226044
D604A61Y
002006
N26407
826404

n341957
n34157
1641567
015323
gadped
164001
B74172
noevi42
87017}
A34157
1604157
#%p406
626431
114233
026423
P03440
R4u171
114172
260171
a7n142
864118
A74140
B26u44

aew
LR ]
LA R

EWALT

EWAILL

LR R
L2
"RW

ECALL

ECALL

ECAL2

182 TEMPS
JS88 FETCA,Il
S84

JMP XECS4
JSB IFIX
CLA, INA
SZA,R8S
CMB,5SB,RSS
t.DB MNEG
INB,8283,RS8S8
JMP XEC4
LDA M310
INA,SZA

JMP #wf

JMP EWALYL

1S2 TEMPS
182 TEMPS
LDa TEMPS,!
JSB FNDSH
INB

LD8 1,1

STHE TEMPS+11y
LDA HWHSTPT
STA TEMPS+i0
182 VEMPS
LDA TEMPS,!
CPA B4NGY
JMP ECALZ2
JSB FORMA,!
JMP ECALY
CCA

ADA TEMPS<+10
JSB TEMPS+t1i.,1
LDA TEMPS+1D
STA HSTPT
DB FCORE
$TB TSTPT
JMP XEC4

POINT (TEMPS) TO FORMULA
FETCH EVALUATED FORMULA
NEGATIVE?
YES
CONVERT TO INTEGER
LARGE INTEGER
SMALL
INTEGER?
NO
WAIT?
NO
YES, SET INNER LOOP
MORE ?
YES
NO

FETCH
SUBROUTINE
NUMBER
FIND
ENTRY
POINY AND
SAVE IT
SAVE HIGH CORE
STACK POINTER
ANY
PARAMETERS
LEFT?
NO
YES, EVALUATE
A PARANMETER
{.OAD ADDRESS OF
PARAMETER ADDRESSES
AND BRANCH TO SUBROUTIINE
RESTORE

POINTERS
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0647
fb4hew
PBHOwe
0580w w
P55«
2552
LR
o5u4
85%5
0556
23857
358
8589
8568
8561
8362
6663
8564
056%we
0566we
0867w
8568
0669
8879
Ba714
8b72
8573
8874
BH7S
8676
0577
aB78
aB8y9
580
0831
0582+
P383we
2584w
808Hee
05860
8687
0588
e589
8596
gBay
8592
0593
0504
85086
0506
8697
598
0399
0600
860l
0602

L)

EXECUTE READ

]

86441
vHh442
06443
86444
06449
264486
@6447
86450
96481
06482
26453
00464
06459

254143
026044
114233
160142
871677
016126
171677
036877
176877
Al4142
p64157
886004
2206441

L2 %]
L B ]
LE A

EREAD

CPB PRADD
JMP XEC4
JS8 FORHMA,I
LBA HSTPT,!
STA OUTLN
J88 FDATA
STA OUTLN,!
182 OUTLN
STB OUTLN, I
182 HSTYPT
LDB TEMPS
INB

JMP EREAD

e INITIALIZE FOR PRINT we

D6496
a6as7y
06469
264061
B6462
06463
B6464
06465
06466
06467
06479
Bedzy
06472
86473

”

go0een
2v3400
8401314
70132
880146
6e3504
70133
poz2ntt
126456
240434
P704133
332400
P13718
126456

PRNIN

ohw

EXECUTE PRINT we

%

06474
06478
00476
B6477
#6500
06531
06802
86503
P6504
865095
p6506
B68uv7
Hov1o
A6511
06542
26313

BL645%6
602400
826503
PN2409
56567
815656
83490
878567
160167
P1u4az2s
BORANO2
p206527
B34157
864157
854143
B26569

hRe

EPRIN

EPRID

EPRIL

EPRIZ

NOP

CCA

ADA .BUFA
STA BADDR
LDA TYPE
CMA, INA

8TA CCNT
SLA,RSS

JMP PRNIN,]
ADA M}

STA CCNT
CLA

J8B OUTCR
JMP PRNIN,!

J$B PRNIN
CLA

JMP EPRI1e}
CLA

CPA EOL

JSB EDELH
cca

STA EOL

LDA TEMPS,I
AND OPDMK
9ZA

JHP EPRI3
1SZ TEMPS
LDB TEMPS
CPB PRADD
JUP EPRIZ

END~OF=STATEMENT?
YES
NO, EVALUATE NEXT ADDRESS
RECORD

ADDRESS
GET DATA ITEM
STORE

DATA |

ITEM

INITIALIZE
BUFFER
POINTER
INITIALIZE :
*CHARACTERS OUTPUTTED®
COUNTER
START ON ODD CHARACTER POSITION?
NO
YES, BIAS
COUNTER
OUTPUT A
NULL CHARACTER

SEY FOR PRINT
TURN ON .
'END=~OF=LINE' FLAG
EXECUTE COMMA
IF NOT FOLLOWING
A TAB
TURN OFF
"END=OF=LINE® FLAG
EXTRACT
OPERAND
NULL?
NO, FORMULA OR TAB
YES
MORE
STATEMENT?
NO
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D603 B6514 160157 LDA TEMPS,I YES, EXTRACTY

9644 06515 010420 AND OPMSK NEXT OPERATOR

8693 06516 B50463 CPA B200Qa Yo' 2

8626 ©6517 926477 JMP EPRIQ YES

2607 006520 258404 CPA B3RQUY NO, '3' ?

8628 06521 026662 JMP EPRII YES

0609 #6522 030402 CPA B1OOR NO, » ?

0610 0¢64H23 V26536 JMP EPRIA4 YES

0611 B6624 B1B3400 CCA NO, MUST BE ¢,-, OR (
8652 (6525 040157 ADA TENPS BACKUP YO PRIOR

06313 06526 070137 SYA TEMPS NULL OPERAND

0614 V6827 005408 EPR1J CCA SET

0619 06H3ID B708567 STA EOL TAR FLAG

616 0B6531 114232 JSB FETCA,I EVALUATE

#617 06532 B3AGHY 182 EOL TAB?

0618 06533 A266140 JMP EPRI2 YES

0639 06534 8195643 JSB ENOUT NO, PRINT NUMBER

0620 V65335 B2651n JMP EPRI2

0621 ©6536 Wez24ua EPRI4 CLA TURN ON '

g622 06637 079567 ' STA EOL 'END=OF=LINE* FLAG
D623 06540 071467 STA SLHWST ZERO

8624 06854y 071677 STA OUTLN CHARACTER COUNTY
P620 #6542 169081 EPRID LDA 1,1

0686 B6843 018376 AND MSK9 NON=NULL

@627 D6Y44 DBR20OT SZA,RSS LOw CHARACTER?

N628 0D6H43 Q26556 JMP EPRI6 NO

9629 0BOGA8 PIS677 152 QUTLN YES, COUNT IT

D630 96347 006004 INB

8635 006550 1690061 : LDA 1,1

6632 06551 BLV420 AND OPMSK

0633 0638552 0959402 CPA B1OOW * NEXT? ’

2634 06553 026506 JUP EPRI6 YES

0635 N6554 BI5677 132 QUTLN NO, COUNT HIGH CHARACTER
0836 06533 p2O6H42 JHUP EPRIS

P637 0BO65%6 P65677 EPRI6 LDB OUTLN WILL

P638 06557 A443133 ADB CCNTY LINE

0639 06560 044455 ADR M73 EXCEED

8640 06563 BUOLAAL 858,RS38 72 CHARACTERS?
P64y B6H562 BL1H677 S8 OUTLN YES, GET FRESH LINE -
0642 06563 114223 8B O0UTSA,I CUTPUT STRING

0643 06564 026534 JMP EPRILe2

0644 06865 B3IAGSY EPRIZ7 182 EOL 'END-OF=LINE' ?

0645 065608 020603 JMP EPRIS YES

06406 06567 864146 L.D8 TYPE HO, LOAD COUNT OF
8647 BOH7Q LO7A04 CMB,INB ’ CHARACTERS OUTPUTTED
0643 P657] MOEVL3T LDA CCNT LLOAD LINE LENGTH

8649 B6E72 0W3G04 CMA, INA SAVE NEW COUNT OF
8650 086L73 B7V146 8TA TYPE CHARACTERS OUTPUTTED
0601 06674 040001 ADA 1 COMPUTE CHARACTERS NOT YEV OUT
0662 06575 UB4419 sL.B CORRECY FOR START ON
P603 06876 B4D4ASY ADA M1 0DD PRINY POSITION
0654 26677 06413 LDB BUFA QuUTPUT

2655 0V66PC BO2002 SZA ‘ NON=EHPTY

Q66 N66QY 114102 S8 WRITE,! BUFFER

8657 ©p60602 826044 JMP XEC4

0668 06603 015677 EPRIB JSB OQUTLN PRINT LINE
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G689 06604 020044

6400w

B66twee  TABD TELEPRINTER
g662nw

8663 06603 1106631 ETAB
0664 06606 B206627

0665 (60687 096400

B666 ©£6610 0874567

6667 N661L 040454

B668 08612 692021

0669 06613 B6627

8670 066614 083904

B671 96649 040454

0672 66616 P40133

@673 66317 8020214

674 06629 124264

9675 06623 B71677

0676 06622 A060I45

0677 360623 015715

0678 RG6H24 B3IS0677

679 065629 026622

D688 0NB66R6 124264

0688 86627 215677 ETABIY
P68 BAOH3IB 124264

R683w '

0684 66631 D12413 1ENTA
0685« :
068b6een (2 X
P687un  EXECUTE JINPUT e
0688uanyw Nhkw
8609w

B698 D6632 002006 EINPY
0691 06633 114206

Po602 06634 B14567 EINP2
0693 06638 0B26632

PE94 (BOS3I6 064157

0695 06637 006004

P6O6 06647 054143

0697 6641 620642

0698 06042 ALEB3I4

6699 @B3G643 1142066 EINPT
P780 D6644 1142353

7834 06645 PBI4LNY

0782 ©6646 149142

8703 0664y 034142

P704 Q6659 B78213%H

P75 06060) G25634

0706 06652 BA24¥0  EINP3
@707 86633 ©0F¥146 '
0738 Q6684 026044

JMP
o

Js8
JMP
cLB
STB
ADA

58A,

'J"P

CMA,

ADA
ADA

S5SA,

JHP
STA
LDA
Js8
182
Jup
JMe
Jsa
JMP

DEF

INA,

Jsa
Jsg
JMP
L.DB
INB
CPB
JHP
CPA
Jsa
Jsa
CCA
ADA
132
ETA
JMP
CLA
STA
JMP

XEC4

IENTA, 1
ETABL

EOL

nz2

RSS
ETABI
INA

M72
CCNT
RSS
FR12A,1!
OUTLN
32
OUTCR
OUTLN
.-.3
FR12A,1
QUTLN
FRi2a,1

«1ENT

SZA
DRGSA, ]
CONST
EINPY
TEMPS

PRADD
EINP3
w10
DRQASA, 1
FORMA, I

MSTPT, 1
HSTPY
SBPTHR
EINP2

TYPE
XEC4

. NO,.

SMALL INTEGER?
NO
YES, SEV
"TAB' FLAG TRUE
EXCEED
727
YES
NO, COMPUTE
BLANKS?,
" REQUIRED
ANY?
NO
YES,
ouUTPUT
REQUIRED
NUMBER
OF BLANKS

OUTPUT THE
LINE

END=OQF=INPUT?

YES, CALL FOR MORE
CONYERT AND STORE NUMBER
NOT NUMBER

END«F =

STATEHENT?
YES
INSURE HMORE INPUY
CALL FOR INPUY
COMPUTE VARIABLE ADDRESS
STORE

ADDRESS=]

IN
POINTER

RESET
QUTPUT BUFFER



PAGE 0896 #0060 EXECUTE THE PROGRAM

07100

B71eaw EXIT FORMULA CN EMPTY STACK
B713ww

8713 - 06653 105344 DEF FORMX,1
8714w

B715%ee Y

P746ew EXECUTYE RESTORE we

B737wan waw

6718w

P719 06666 064347 ERSTR LDB8 DSTRT
@729 0G6667 054431 cP8 My
@721 006606D 026044 JMP XEC4
fr22 86664 0316874 JSB SETDP
B723 B6662 A26844 JHP XEC4
PoPlew

PPYees FORMULA OPERATOR JUMP TASBLE
BUG3Iww

eG4 0666Y Q06722 ARCTB DEF ESCMA
o8 @66064 007002 DEF ESTR
PBERd G6665 Q7626 DEF EFAD
POB7 B66EH6 PNB7031 DEF EFSH
Q098 06667 097434 DEF EFMP
9909 V6670 037637 DEF EFDV
PAR10 R6671 BB7p42 LEF EPMWR
8331 06672 087164 DEF EGYRT
fp12 06673 ©07171 DEF ELST
0013 06674 207215 DEF ENEQL
G014 Q6675 AB7176 DEF EEQL
6618 066676 AB7227 DEF EUMIN
0RL6 06677 887232 DEF ELBRC
PR17 06700 109260 DEF FORtA,1l
P18 06703 109262 DEF FOR®8,!1
BBLO V6702 0B7240 DEF EOR
0020 BG6703 BB7246 DEF EAND
8828 V6704 887253 PDEF ENOT
022 V6708 BB7203 DEFf EGORE
Pu23 06708 007210 DEF ELORE
Q24w '
PR28ewee EXECUTE A BINARY QPERATOR
Bo26ww

Gpa7 96787 AC08An BINOP NOP

0828 B6710 162787 LDA BINOP,1
PO29 ©B6714 872737 STA BINOY
0030 06712 B3I6707 IS2 BINOP
On3L 06713 @15319 JS8 OPCHK
8632 06714 076720 8T8 BING2
POB833 06715 034142 18Z HSTPT
PO34 @G6746 D15505 JSB STTOP
Bu3s 06747 0BLOBE BINOL NOP

Bp36 06728 V0VNVE BINO2 NOP

0037 06721 126707 JMP BINOP,I

LE ]

GET FIRST DATA STATEHMENY ADDRESS
IMPOSSIBLE ADDRESS?

YES, DONE

NO, SET DATA POINTER

DONE '

SUBSCRIPY SEPARATOR
ASSIGNHENT OPERATOR
LA

)

L

v/

te?

1yt

' ¢!

'#'

It

UNARY 'af

'('

"'

UNARY 49

oRrR

AND

NOT

tym?

tem?

SAVE

SURBROUTINE

CALL

SET RETURN ADDRESS
SAVE ADDRESS OF

TOP OPERAND
UNSTYACK ADDRESS
LOAD SECOND OPERAND
PERFORM OPERATION
ADDRESS OF SECOND OPERAND
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BYIQew
004nee
LEPY
0042
0043
9044
0045
0646
0047
Puas
2049
0050
2051
P62
P933
0054
0ass
0056
2087
8068
2089
0860
00661
0062
0063
0064
8063
0086
0667
PE08.
0069
6970
0873
P072
0073
8074
0075
0876
0077
0078
0679
2060
BRo1 e«

g382nee
@083 w

og84
8083
0086
ouay
aase
8089
Aace
0091
0292

¢ EXECUTE BUBSCRIPT CUMMA w»#

86722
06723
06724
26728
26726
86727
8e73a
867314
be732
06733
26734
06735
06738
06737

86740

887414
p6742
A6743
06744
06745
B6746
Ne747
26730
86751
06752
86753
86754
06759
v6756
06757
R&769
867614
86762
06763
86764
B6768
06766
26767
868770

R67714
o6772
08773
06774
06776
08776
86777
87040
87001

81677}
834141
816771
164142
044325
168001
810376
B71677
160004
aei1r2y
B18378
003004
142141
082021
a26787
061677
050324
A26747
815236
12041414
gn2uny
16014}
Be7400
pa4141
@741414
663677
0P7084
14414}
pebaat
B14477
140141
An1000
164142
149301
176142
N644414
244431
p7414y
124260

ESCMA JSB

ESCML

E6

182
Jsg
LnB
ADB
LDA
AND
8TaA
LDA

ALF»

AND

€£S88S
LSTPT
£s88
H8TPT, 1
02
1,1
MSK®
OUTLN
1,1
ALF
M3K®Q

CMA, INA

ADA

85A,

Jnp
LDA
CPA
JHP
J38
DEF
RSS
LDA
cce
ADB
sTe
LB

L3TPT,I
RSS
E6=1
OUTLN
o!
ESCM1
HeYy
LeTPY,1

L3TPT,1
LSTPTY

LSTPT
OUTLN

CMB, INB

ADB

888,

J88
ADA
ALS
Lng
ADA
8STA
LDB
ADB
$78
JMpP

2ev009 ESBS NOP

B155186
16h00y
Pe6004
1064001
910353
17414}
B34142
126771

JSs8
LDA
INB
Lp8
T
sie
182
JMP

LSTPT, I
RSS
ERROR
LSTPT,1

HSTPT, I
1,1
HSTPY, I
LSTPT
Mi
LSTPT
FOR1A, I

INTEGERIZE A SUBSCRIPT ae

OPCHK
1,1

1,1
SBFIX
LSTPT, 1
HSTPT
ESBS,1

INTEGERIZE COLUMN SUBSCRIPT

INTEGERIZE ROW SUBSCRIPT
FETCH
SUBSCRIPT
BOUNDS
SAVE
COLUMN BOUND
EXTRACT
ROW
ROUND
ACTUAL
ROW SUBSCRIPY
LEGAL?
NO .
YES
CULUMN MATRIX?
YES
NO, COMPUTE ADDRESS
DISPLACEMENT
DUE TO ROWS

UNSTACK
ROW
SUBSCRIPT
ACTUAL
COLUMN
SUBSCRIPY
LEGAL?
NO
YES, ADD IN COLUMN DISPLACEMENT
DOUBLE DISPLACEMENT
COMPUTE
ACTUAL
ADDRESS
UNSTACK

t,

VALIDAYE SUBSCRIPT
FETCH
8UBSCRIPT

INTEGERIZE
SAVE IN OPERATOR STACK
POP OPERAND STACK
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0994av

BQQSQaa EXECUTE STORE we
BpQdee

BO9? 07002 P64166 ESTR L.DB
5098 V7003 BB6H22 828
0009 07304 124263 JMP
81028 (7285 B85%4169 CPY
210y ©7906 Q27022 JHP
0102 87007 1604142 ESTRL LDA
163 ©7010 070179 STA
8184 ©7011 060166 LDA
08 B7012 1640300 Lpa
@106 OrELI 1741709 €Yo
0107 B7814 034170 182
0108 070618 082094 INA
U109 07016 164009 LDB
0110 0717 1744170 STH
0111 Q7020 034142 182
01123 0B7021 1242062 JHP
8113 067@22 915315 ESTR2 JS8
G114 Q7023 0741658 STB
0115 067924 034142 182
0116 87028 027007 JMP
B1i7ae

0118awe  CALL ADD we

0110w

0120 07028 PL67¥7 EFAD JSB
0121 B7027 817343 JSB
93122 P7030 124261 JMP
0123w

P124wew  CALL SUBTRACT we
B12%we

0126 B/D3IY @16787 EFSB J38
9127 @7032 817347 Js8
3128 07033 124261 JMP
D129nw

0130w CALL MULTIPLY ww
P133es

0132 67934 D16787 EFrFP JSB
03133 07038 B17416 Js8
@134 ©7036 124261 JHP
PL3bwe

P136swe  CALL DIVIDE w»
B137we

6138 Bra37 Bioerey EFLV 88
D139 07040 017463 Je8
0140 07043 124261 JMP
Bilagen

B1429ee  EXECUTE ¢t waw

@143uw

0144 07042 1644142 EPWR LDB
0145 07043 160001 LDA
0146 07044 PO6QBA InNg
P47 0O704% 164001 Los
0148 87046 810364 J&n
149 B70V47 027052 JHP

TEMPS+7

FORIB,!
TEMPS+6
ESTR2
HSTPT, I
TEMPS+9
TEMPS4+6
Bl

TEMPS+9,1

TEMPS+9

B,1

TEMPS4+9, 1

HSTPT

FORGHB,1

OPCHK
TEMPS+6
HSTPT
ESTRY

BINOP
JFAD
FORGA, 1

BINOP
.FSB
FORMA, 1

BINOP
JFMP
FORBA, I

BINOP
oFDV

FORQA,I

HSTPT, !
1,1

1,1
IFIX
wel

IS NEXT OPERATOR

AN END=OF«~FORMULA?
NO, DEFER STORE
YES, FIRST STORE OPERATOR USED?
YES
SETY

DESTINATION
SQURCE ADDRESS IN (A)
TRANSFER HIGH

PARY OF SOURCE
UPDATE '

POINTERS
TRANSFER LOW

PARYT OF SOURCE
POP STACK

SAVE ADDRESS
OF QUANTITY

YES, POP HIGHM=CORE
STACK AND EXECUTE STYORE

LOAD

POWER
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0186 @re5p 102301 $0S INTEGER?
0191 07051 6270885 JMP EPWR1 YES
0182 07052 B16787 JS8 BINOP NO
0133 07053 027054 JMP RPHR
P1%4 DB7054 H17144 RPWR JSB PCHK CHECK ARGUMENTS
9155 097055 002020 SSA NEGATIVE BASE?
0156 07058 014477 JSB ERROR YES
#1657 067057 BASER EQU =
A188 B7e57 0667317 I.DB BINOY NO, LOAD BASE
Bi50 07360 114234 Jsa JLOGA,I TAKE NATURAL LOG
BLOO O706% 0817416 Js8 FHP MULTIPLY
016% ©7062 186720 DEF BINO2,1 BY POMWER
@162 ©7863 118235 JSB JEXPA,I EXPONENTIATE
0163 07054 124264 JMP FOROA,! RESULT
0164 B70068 B77483 EPWRL STR TT1Q SAVE SIGN
‘0168 07063 906020 : $S8 SAVE
8166 B7@67 BO7004 CMB, INB ABSOLUTE VALUE
0167 07870 0775862 STH TT2 OF POWER
03108 07971 @1670¢7 JS8 BINOP
© @169 0O7R72 B27473 JMP IPKR ’
0178 @87073 B17144 IPWR JSB PCHK CHECH ARGBGUMENTS
0171 07874 866747 LDe BINOL SYORE
9172 07475 072737 STA BINOYL
P173 07076 876728 - 8T8 BINO2 BASE
B174 Q7077 062466 ' LDA HONE INITIALIZE
@75 ©710p0 970163 STA TT3 : RESULY
83476 07191 260325 ~LDA .2 ‘ Y0
0177 87182 070164 STA 174 1.0
0178 07103 967552 IPwRt LDB TT2 DIVIDE POWER
@179 87104 094031 SLB,BRS . BY 2
0180 07198 827124 JMP IPHRJ WAS 0DD
0181 @7106 V778582 ST8 Tva WAS EVEN
9182 ©7107 B06092 [IPKR2 SZ6 ZERQ?
#1183 @A741@ V27135 JMP 1PwWR4 NO
9184 @B711) H63463 LDA TV YES
9185 @rii2 ve2020 SSA POSITIVE POMER?
0186 07113 027147 JHP IPHRS NO
0387 ©7114 060163 LDA TT3 YE3,L0AD
2868 97115 0884364 - LDB TTa RESULT
B169. V7116 124261 JMP FORGA,I
0190 B7117 AO6B466 IPWRS LDA HONE LOAD
0191 07120 B6432% LD ,2 f.0
0192 0712% 917463 Js® FDV DIVIDE 8Y
8193 07122 0BV163 DEF TT3 RESULT
0104 07123 124261 JMP FORODA,1
0195 07124 B775%2 IPKR3 STH TT2 SAVE POWER
0196 07125 862717 LDA BINOY LOAD
0197 @712 066720 LDR BINO2 BASE
0108 07127 817446 JSB JFMP MULTIPLY BY
03499 07130 VOV163 DEF 173 RESULT=S0=FAR
0200 ©7131 0760363 STA TT3 SAVE PARTIAL
02031 ©7132 874164 STR TV4 - RESULT
0282 ©7133 B867552 LDy Tv2 LOAD POWER
9203 ©B7134 B27107 JMP IPWR2 :
P204 ©71306 062717 IPWR4 LDA BINOIL LOAD

0205 07136 B66720 LDB BINO2 BASE
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p2086
aze7
p208
0209
0210
B2119w
0212wew
B2138w
0214
8215
0216
0217
0218
g219
2230
0221
n222
0223
9224
9229
8226
0227
228
0229
p230
0231w
P232v e
P2330w
R234 B7164
9235 87165
0236 07166
8237 087167
0238 07176
@230ax
0240wnn
0241w
0242

87137
87140
871414
87142
87143

B17416
BAOGY L7
872747
976729
827103

87144
P7148
B71490
07347
07159
p7191
B71%2
7133
07153
B7154
#7468
87156
07157
873160
B7161
v7162
07163

800000
a76717
166720
8a29e2
227161
Q06003
BL14477

#06021
82722}
014477
P6B422
P64432
1242614
085203
027224
127144

EXECUTE »

0167867
PL7347

p2r72z1
8272317

EXECUTE «

8741714
0243 87372
0244 073173
9248 87174
0246 073178
02479
0248ene
B249wn
a25¢
0251
pes2
p253
0254

B16707
@17347
veza20
827224
pa7221

EXECUTE =

p7176
w7177
A7200
e7ea1
az72ez2

wi167@7
P17347
ne2002
027221

8p2a20

027224

PCKK

POWER

ZRTING

PCRK Y

LA

EGTRT

aw

ELST

"W

EEOL

EEGL1Y

\’sa
NEF
STA
$T8
JMP

NOP
$78
LDB
SZA
JUP

s82s,

JSB
EQU

8B,

JMP
JSa
L.DA
LDB
JMP

828,

JMP
JHP

JSB
Jsy
SSA
JMP
JMP

JsB
Jse
$S4
JMP
JMP

IS8
JSB
SZA
JMP
JHP

JFHMP

BINOL
BINOY}
BINO2
IPWRY

INSURE VALID CPERATION we

BINOY
BINO2,1

PCHK Y
RSS
ERROR
»

RSS
FALSE
ERROR
INF

M2
FORAA, I
RSS
TRUE
PCHK, !

BINOP
+FSB

FALSE
ENEQY

BINOP
«FSB

TRUE
FALSE

BINOP
.FSB

FALSE
TRUE

SQUARE
17

SAVE
RESULT

LOAD
POWER
BASE ZERO?
NO ,
YES, POWER ZERO?
YES

NO, POWER POSITIVE?

YES :

NO

USE POSITIVE
INFINITY

POWER ZERO?
YES, RETURN {,0
NO

COMPUTE OPERAND
DIFFERENCE

NEGATIVE?

YES

NO

COMPUTE OPERAND
DIFFERENCE

NEGATIVE?

YES

NO

COMPUTE OPERAND
DIFFERENCE

ZERO?

NO

YES



PAGZ 0183 #8987 EXECUTE THE PROGRAM

P258ew .

Q257 eaw  EXECUTE »= ae
0258we

0259 07283 V16707 EGCRE JSB
Q200 07204 017347 JSB
9261 @7248 Qv2020 SSA
a6 07206 027224 Jup
0263 87207 927224 JMP
826400

P283eww EXECUTE « wn
02680

0267 67210 B16797 ELCRE JSA
0268 67218 817347 JSR
269 Q7212 3802020 SSA
0279 B7213 0827224 JMP
2271 B7214 Bz72¢0 JMP
P2720e

0273rea  EXECUTE # ow

@740

@278 07215 016737 ENEQL JsSB
0276 07216 ©B17347 Jsa
0277 G7217 022002 ENEWL SZA
0278 067220 827224 JMP
279w

92800ew  SET LOGICAL VALUES
0281 e

0282 ©7221 PO240VP FALSE CLA
0283 ¥7222 06064909 cLs
0284 7223 124261 . JMP
0285 087224 V66466 TRUE LDA
09280 07225 064325 Lo
0287 072206 1242614 JHp
P288ns

628%wena  EXECUTE UNARY = wo
Q290ew

0208 £7227 B1B58% EUMIN JS8B
8292 07230 015423 J8B
08203 07231 124261 JHMP
5294w

8208waw  EXECUTE LEFYT BRACKETY
629690

9297 @7232 034141 ELBRC 182
9208 07233 064405 LD8
0299 ©7234 235467 Jss
8380 B7235 15476 J58
B304 07238 015536 JS8
P30 @7237 827224 JMp
8383we

D3I04een  EXECUTE QR w»
B5080e

8306 07240 0167D7 EOR Jsa
0367 O7241 Q272482 JHMP
8308 Br242 062082 ORS SZA
RID9 07243 027224 JMP
8310 B7244 162728 ORSt LDA
0311 @724%5 0827247 JMP

BINOP
.F58

FALSE
TRUE

BINOP
+FSB

TRUE
EEQLL

BINOP
.FSB

TRUE

L 2 ]

FORRA, !
HONE

.2
FORGA, ]

STYOP
ARINV
FORBA, I

LA

LSTPTY
SCCNTY
SLWST
BHSTP
RSCHK
TRUE

BINOP
ORS

TRUE
8INOD2, T
ENEQY

COMPUTE OPERAND
DIFFERENCE

POSITIVE?

NO

YES

COMPUTE OPERAND
DIFFERENCE
NEGATIVE?

YES

NO

COMPUTE OPERAND
DIFFERENCE

NON=ZERO?

YES

LOAD
ZERO

LOAD
ONE

LOAD NUMBER
NEGATE NUMBER

LOAD SUBSCRIPT COMMA
INFORMATJION WORD

STACK IT

STACK

1|

VALIDATE
OPERANDS
SECOND OPERAND NON=ZERO?
YES
NO, CHECK SECOND
OPERAND



PAGE ©0ip2 we?

0312ve
B3pJew
B8314an
0315
0316
0317
9318
0319
0320w
B32iww
A3220e

» EXECUTE AND

B7246

87247

87230
872314
27252

w EXECUTE NOT

81677
p2rase
002303
827221
p27244

ae

EAND

ANLS

LE

0323 097253 015508 ENCT

8324

87254

#8d002

0325 07235 pB2722%
8326 07256 027224

B327ee
03280
P329aw
- 0339
0331
8332
8333
8334
9336
8336
. 8337
N338
8339
B340
0341
0342
P343
0344
0345
D346
0347
8346
0349
0350 .
83514
8362
8353
8354 -
B355
0356
as57
A358
0359
BI60H
w36l
8362
B363
B3GA
n369
8366
0367

* ADD TWO FLOATING

87257
872686
87261
n7262
07263
87264
P7268
w7266
07267
arare
erarzy
87272
Q7273
07274
Q7279
87276
87277
w7309
07381
B73G2
67383
07344
Q73086
a7306
97307
07310
073118
w7312
87343
Q7314
87345
87316
87317
07320
973214
p7322
B7323
p7324

LLELTT
861677
003804
940154
AB2021
827302
062074
066105
n7210%
076374
962147
066163
B72163
876147
860154
B65677
871677
874154
027261
040447
066147
en2021
927334
fes100
PTPYY
074677
962105
P66163
035677
027337
046147
103101
286326
BONN4Y
642074
904810
002004
¥B5566

ADFUP

ADFUL

ADPUR

ADMUS

EXECUTE THE PROGRAM

JSB BINOP
JMP ANDS
SZA,RSS
JMP FALSE
JMP ORS|

Jse STTOP
SZA

JMP FALSE
JMP TRUE

VALIDATE
OPERANDS
SECOND OPERAND ZERO?
YES
NO

LOAD OPERAND
2ERQ? '
NO

YES

POINT QUANTITIES

NOP

LDA OQUTLN
CMA, INA
ADA EXP
§5A,R8S
JMP ADMU2
LDA Al
LDB A2
STA A2
STR Al
LDA Ci
Lba Cc2
STA C2
sTe Ci
LDA EXP
LDB OQUTLN
STA OUTLN
ST8 EXP
JMP ADMUL
ADA M25
Log Ci
SSA,RSS
JHP ADMU4
CMA,CLE
ADA M2S
STA OUTLN
LDA A2
Lbe C2
182 OUTLN
JHP ADMUb
ADB Ci
CLO
RBR,ELB
CLE

ADA Al
S8

INA

" ERB,CLE,ELB

COMPUTE
EXPONENT
DIFFERENCE

" ARG { LARBER?

YES
NO,
SHAP
ARGUMENTS

SHIFY COUNT »=

28 7
YES, IGNORE SHMALLER ARGUMENT
NG, COMPUTE

SHIFT COUNT

AS NEGATIVE

LOAD SMALLER
MANT1SSA
MORE SHIFTS?
YES
NO, ADD LOW MANTISSAS

SAVE (E) IN B(Q)

ADD HIGH MANTISSAS

OVERFLOW FROM LOKWER MANTISSA?
YES, ADD IY IN

ERASE B(Q)



PAGE 03163 #s@7
P36E 87328 102301
0349 07326 027335
370 @7327 01590
03571 07330 003500
0372 B8733)1 H34L154
0373 ©7332 027335
0374 67333 002281
P37 V7334 062074 ADNVUA
0376 87335 915@29
0377 B7336 1272%7
B378 A7337 900B73 ADPUD
@379 0734¢ 812200
B380 07341 505540
6381 07342 027313
382w
C B383wewn
B384av

@385 67343 002808 LFAD

D386 D7344 B17366

8387 Q7348 L7257

©308 07348 127343
f380%w

G30Qwen

039 e ,
2302 67347 @B0a9n L,FSB
8393 073488 B17366

0394 07391 862165

83908 67352 0030vp

0396 07353 087006

D397 ©73G4 827362

B398 07355 ©22025

R399 @73586 QAGRV21

8400 @7357 B2A7302

B401 B736H 001360

P402 N7304% B3IB677

P403 07362 A761068 LFSBY
0404 7363 072105

NDABEB B7304 VL7257

B4B6 B73065 127347

B4Q72 %0

84pBeww  UNPADK ARGUMENTS
D4ANDww

0410 07306 DOPBLE UNFPAK
@43y Q7367 B72074

0412 @A7370 BR2003

P413 B7371 6H06404

Basa @7372 8195456

B4ALB 07373 676147

D416 WI374 B70154

N417 @ar37% 0635366

PALB B7376 DA4D432

G419 ©B7377 164404

0420 67400 134900

0421 ©7403 164001

@422 ©74Q2 QY5275

D423 @740% 027401

EXECUTE THE PROGRAM

OVERFLOW?

$0S

JHP ADMU4+1 NO

ERA YES, SHIFT

ERB MANTISSA DOWN AND
1S2 EXP CORRECT EXPONENTY
JMP ADMUA4+1

RSS

LDA Al RETRIEVE HIGH MANTISSA
JSB L,PACK NORMALIZE AND PACK
JMP ADMUP, I

CLE,SLA,ARS ARITHMETIC

CHME DOUBLE

ERB,CLE SHIFT

JUP ADMU3 '

ADD TWO FLOATING POINT NUMBERS

NOP
Jss
Jso
JMP

SUBTRACY THO FLOATING POINT NUMBERS

NOP
Js8
LDA
CHMA

cMBe,

JMP

88A,
384,

JHP
RAR
182
578
37A

JMP
FOR

KOP
STA

8ZA,
CLB,

Jse
ST8
STA
LDA
ADA
Lbs
182
LDy

HBL ,

JMP

*"‘2

L2 J

UNPAK UNPACK THE ARGBUMENTS
ADMUP ADD THEM UP
+FAD, 1

L2

UNPAK UNPACK THE ARGUMENTS
A2 THO'S COMPLEMENY

~ THE SECOND ARGUHMENTY
InNg,828 LOW PARY ZERO?
+FSB1 NO
INA,RSS YES, ORIGINAL NUMBER NEGATIVE?
RSS YES, STILL NEGATIVE?
«FSB1I NO

YES, SHIFT DOWN AND
QUTLN CORRECT EXPONENT
ce SAVE COWPLEMENTED
A2 NUMBER
ADMUP ADD ARGUMENTS
oFS8SB,1 B

ARTTHMETIC OPERATIONS o«

Al SAVE HIGH PARY OF ARG 1
RSS UNPACK

INB SEcOND

+FLUN WORD

Ci SAVE LOW PART OF ARG 1§
£EXpP SAVE EXPONENT OF ARG 1§
UNPAK COMPUTE ADDRESS OF

M2 CALLING ROUTINE

2,1

@,1 SET CALLING ROUOUTINE'S RETURN
1,1 LOAD

CLE,SLB,ERB ADDRESS OF

ARG 2



PAGE ©104 #0807 EXECUTE THE PROGRAM

0424 07404 160001 .DA 1,1 LOAD

B425 07408 006004 INB ARG 2

@426 V7406 16400} .08 1,1

0427 ©@74a7 872105 STA A2 SAVE HIGH PART OF ARG 2
9428 07410 902003 SZA,RSS UNPACK

0429 37413y Q006404 CLB,INS SECOND

0430 B7412 215456 JSB FLUN WORD

B431 07413 076163 $Te C2 SAVE LOW PARY OF ARG 2
0432 07414 071677 STA QUTLN SAVE EXPONENT OF ARG 2
D433 074185 127366 JMP UNPAK,!

Ba34en

P43IJess MULTIPLY TWO FLOATING POINT NUMBERS +#e

BA36en : ,

P4a3? ©S7416 0000400 LFMP NOF UNPACK THE

8438 07417 8173606 JSB UNPAK ARGUMENTS

P439 G7420 B4P154 ADA EXP ADD EXPONENTS

0440 07421 002004 INA PLUS {1 FOR

Q441 07422 070134 8§TA EXP NORMALIZATION

0442 87423 095309 RBR POSITION LOW PARY OF ARG 2
0443 07424 060001 LDA 1 COMPUTE A

PAdds 07425 815236 J88 MPY CROSS PRODUCT

0445 07428 006074 DEF Al

D446 07427 972163 STAa C2 SAVE RESULT

D447 ©7430 962147 LDA Cy LOAD AND POSITION

0448 07431 081309 RAR LOW PART OF ARG 1
0449 Q7432 676147 ST Cy SAVE REST OF PRIOR RESULT
0450 ©7433 915236 - JSR MPY COMPUTE SECOND

0451 07434 0006105 PEF A2 CR0OSS PRODUCT

B4a52 07435 046147 : ADB C1 ADD :

P483 ©7436 POVBRA4D CLE CROSS

0454 07437 042163 ADA C2 . PRODUCTS

PABS B7440 092940 SEZ CORRECT

P466 Q7443 006004 1 NG FOR CARRY

@aBY 07443 0761063 8§78 C2 SAVE RESULY

D458 ©7443 082374 LDa At COMPUTYE

459 07444 O15236 JSB MPY HigH PART

9460 ©7445 06186 DEF A2 OF PRODUCT

P46y 07446 0PRA6GS CLE,ERA POSITION LOW PART

0462 B7447 P42163 ADA C2 ADD IN CROSS YERMS
9463 @7450 0B0866 CLELELA REPOSITION

G464 ©O7458 002041 SEZ,RSS CARRY FROM LLOW PART?
468 07452 927456 JMP #¢ 4 NO

0466 937483 102241 S0C YES, POSITIVE CARRY?
0467 07454 GDO6ALH INB,R3S YES

G468 D74%5 0444314 ADB M1 NO

8469 07456 ©B72074 87A A EXCHANGE

D470 07457 060081 L.DA 1

0471 V7460 066074 ) LDe Al REGISTERS

G472 074631 09105620 JSg .PACK NORMALIZE AND PACK

BA73 074062 127416 JMP FMP, I



PAGE G385 #0807 EXECUTE THE PRUGRAM

B4a75ee

Dalbese PERFORM FLOATING DIVIDE ww

B8477aa

8478 B7463 GOoLAGO LFLV NOP

0479 07464 ©17366 JSB UNPAK UNPACK ARGUMENTS
8400 874605 066105 LDB A2 DIVISOR

2488 07466 PAGGOI SZB,RSS ZERO?

0482 067467 ©827546 JMP FDV2 YES

0483 ©Or470 6856974 LDB A NO, DIVIDEND

0484 07471 O0B6EBI 828,RS$8 ZERO?

D483 #7472 BR7543 JMP FDVY YES

B4aB6 V7473 B3804 CHA, INA NO, COMPUTE

0487 07474 002004 INA EXPONENT

0488 0747% 840154 ADA EXP NIFFERENCE

fap9 07476 B/70154 STA EXP PLUS §

049D ©7477 962147 .DA Ci LOAD DIVIDEND

8491 07500 604071 CLE,SLB,BRS ARITHMETIC

0402 07501 802200 CME RIGHT SHIFTY

0493 Q7502 BO156G0 ERA TWICE YO

84904 07503 BO4GT Y CLE,SLB,BRS PREVENY

B49% ©7504 002200 CME DIVISION
04906 B7505 VOLS00 ERA OVERFLOW
"@497 B7566 BLI7552 Jsg Inlv DIVIDE

8498 @7507 0710677 STA OUTLN SAVE QUOTIENY

0499 07518 QBOiv0 B8RS DIVIDE REMAINDER BY 2 TO
0500 07511 602400 CLA PREVENT DIVISION OVERFLOW
P581 075312 @17852 ~JSB IDLV DIVIDE REMAINDER AND
0502 ©@7513 876645 STA NUMCK SAVE LOW PART OF QUOTIENT
0593 B7514 8066103 . .08 C2 :

25p4 ©7518 802590 CLA,CLE SCALE TO

9500 07516 005521 ERB,BRS PREVENT

8506 7517 6GeS1de BRS OVERFLOW

ase7 @r5ap a175%2 JsB 1Dlv COMPUTE B2/A2 = @
0688 07821 063004 CMA, INA: COMPUTE

P69 B7522 B15236 .J8B MPY «H10H QUOTIENTwQ
05310 07523 061677 DEF OUTLN

8511 07524 805666 BLS,CLE,ELB SHIFY SIGN TO (E)
‘8552 07525 069615 LLDA NUMCK Lo QUOTIENT

0513 678526 002u20 $8A NEGATIVE?

0614 07527 03404 CCA,RSS YE8, SET (A)ms=yg (EXTEND
8540 Aa7b30 BU2400 CLA NO, SEY (A)=@ SIGN)
0616 087031 PU3IG4H CHMA,SEZ IF (E)=s) SUBTRACT
0517 07532 002004 INA 1 AS EXTENSION’
#5418 07333 P8IL00 CMA,CLE OF PRODpUCY

8619 87534 644615 “ADB NUMCK ADD IN LOW QUOTIENT
0520 ©753H 8020490 SEZ CARRY

0521 07936 0V20¢4 INA INYO (A)

622 B7537 004266 CLE,ELD POSITION

8523 279%4@ 201600 ELA REOGISTERS

0624 B734% 041677 ADA QUYLN ADD 3N HIGH QUOTIENT
8525 07542 00200} RSS

PH26 87543 BH2404 LFLV1I CLA SET MANTISSA TO ZERO
8527 07%44 015020 JSB LPACK NORMALIZE AND PACK
0528 @rBad 127463 JMP JFDV,I

0529 07546 B14477 LFLV2 JSB ERROR DIVIDE=~BY=ZERO

0530 07547 062074 DBYZR LDA Al



PAGE B1286 #07 EXECUTE YHE PROGRAM

#G34 @75%50 815103 JSB OVFLW
8632 07551 127463 JMP FDV,I
B5330a

BB8340ne  [NTEGER DIVIDE ww

B535wn

8536 07552 OU0809 IDIV NOP

8537 07533 976074 $78 Af
0538 07554 966105 LDB A2
9539 @7559 oBdti20 CLE,SSB
8540 075956 0V7244 CHMB,CME, INB
G648y B7557 977343 ST8 LFAD
642 0B7560 VO7004 CMB, INB
PB643 @756% @77347 . 8YB L.FSB
8544 07562 0364445 LDB HM16
0645 07563 676147 878 Ct
88546 07564 64432 L8 Wha
0347 07868 074183 STH8 SIGN
PB4Ad B7568 B77446 8TB FMP
0549 07%67 D66074 LDB Aj
P658 07578 0269021 $8B,RSS8
@558 07873 B27%77 JMP IDIV1H
0552 07572 B37416 182 .FHP
0533 ©7873 007200 CHB,CNE
0554 07574 @B2602 SZA

o555 @7578 083205 CMA, INA,RSS
8656 O©O787¢ NR6G04 INB

8857 07577 ©62p40 IDIVL SEZ

558 B70600 034153 182 SI1IGN
p659 - 076081 O0VE66 IDIV2 CLE,ELA
0360 07602 CODG6PR ELB

0861 07603 047347 ADB .FSB
562 @7604 A06QA2) S$SB8,RS3
6863 070608 082008 IN&,RSS
0564 07606 RAT3I4Y ADB o FAD
8565 087607 830147 182 C1i
666 07616 B27601 JuP Iplv2
867 D701 683004 CMA, INA
508 067612 634183 1S2 SIGN
0569 07613 8083004 CMA, INA
870 V7644 ©B37416 182 FHP
0671 @7018 127562 JMP IDIV, 1
0572 07616 087v0a CHB, INB
B673 07617 127552 JMP IDIV,1

RETURN INFINITY

DIVIREND IN (B) AND (A)
SAVE HIGH DIVIDEND

SET (B) TO ABS(B)

AND (E) TO SIGN(B)
SAVE POSITIVE DIVISOR
SAVE

NEGAYIVE DIVISOR
SET '

COUNTER
SET

SIGNS
RETRIEVE HIGH DIVIDENED
POSITIVE?
YES
NO, SET REMAINDER SIGN
NEGATIVE AND COMPLEMENT
THE DIVISOR :
AND (E)

QUOTIENT POSITIVE?
NO ,
SHIFY

DIVIDEND
SUBTRACT DIVISOR
OK?
YES
NO, RESTORE DIVIDEND
DONE?
NO
YES, NEGAYE QUOTIENT
RESULT TO BE POSITIVE?
YES '
NO, REMAINDER POSITVIVE?
YES
NO
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0576«
062060
0677 e
2578w
6579
0380»
8981«
0582w
0583
0584w
0586w
p0ase
0687 »
65580
2500w
03599
8594«
592w
303w
(804w
#5955
8396
0697
ogpes
0599
Qo
0601
P662
e6nS
PoB4
6095
6006
067
0698
0609
0610
0641
06412
0643
P61 4
8616
9616
@637
P616
0619
0620
8624
p622
0623
624
0625
0626
0627
628
8629
H630

ar620
07624
87622
87623
07624
R76295
27629
87627
87639
87631
87632
B7633
87634
87635
p7630
87637
B764¢
v7641
@7642
87643
07644
87645
87646
v7647
07658
876951
87652
B7653
37684
Q7659
Br7656
B7657
87660
07661
07662

BABR0Y
870163
810336
040434
262024
827631
869163
670601
827643
002020
p27640
068163
®10437
870081
BO6RNA
027543
pa7469
P603206
030163
870164
674165
064116
827667
160001
050163
127620
250164
027674
050165
027674
160001
610336
050336
027666
248434

AARR VG RAARAARNANIAARARTBAQRNANAD

8YFBOL TABLE SEARCH SUBROUTINE

TR A AN AR R AT A AN R AN IAN AR AR AND

YHE SUBROUTINE 1S CALLED WITH THE IDENTIFIER TO BE
SEARCHED FOR IN A . THE SUBROUTINE RETURNS WITH

THE ADDRESS OF THE MATCHING ENTRY IN 8 OR =t IN

B IF THERE I8 NO MATCHING ENTRY

THE FOLLOWING RULES APPLY WHEN SEARCHING FOR ARRAYS

TYPE 1 (4
OR TYPE 3

DIMENSION) SEARCH FOR CORRESPONDING TYPE 1
ARRAY, IF TYPE 3 IS FOUND CHANGE THE ENTRY

TYPE YO TYPE 1

TYPE 2 (2
OR TYPE 3

'

DIHMENSIONS) SEARCH FOR CORRESPONDING TYPES
ARRAY, IF YYPE 3 IS FORND CHANGE THE ENTRY

TYPE YO TYPE 2

TYPE 3 (UNDIMENSIONED) SEARCH FOR CORRESPONDING

TYFE 3 OR

SSYMT NOP
S5TA
AND
ADA

S5SA,

JHP
LDA
3TA
JHP
8S8A
JHP
i.DA
AND
STA
InNB
JMP
SYMTL CCH
tLUA
{0R
STA
8T8
..DB
JMP
SYFPT2 LDA
CPA
JHP
CPA
JMP
CPA
JMP
L.DA
AND
cPA
JMP
ADA

TYPE 1 GR YYPE 2 ARRAY

STEMP STORE IDENTIFIER

45 ISOLATE IDENTIFJER YYPE
M4
INA _
wed JUHP IF ARRAY TYPE
STEMP RESTORE A
i STORE IN B
SYMT1+3

SKIP [F UNDIMENS]IONED
SYMT
STEMP RESTORE A
MSK3 1777718 SETY TYPE TO 1
1

SET TYPE IN B YO 2
LY

SEYT DIMENSIONED FLAG IN B
Y]

STEMP BET TYPE TO UNDEFINED
STEMP+% STORE A
STENP+2 STORE B

SYMTF START OF SYMBOL TABLE
SYMT4
1,1 PICK UP 15T WORD OF ENTRY

STEMP COMPARE WITH IDENTVIFIER
SSYMT,1 MATCH ? RETURN

STEMP+1 COMPARE HWITH DIFFERENT DIM,
SYMTS ‘

STEHP+2 COMPARE WITH DIFFERENT DINM,
SYHT3

1,1

I §:) ISOLATE ENTRY VYYPE
«1B FUNCYION ? .
“+5 - YES

M4



PAGE

G631
0632
6633
8634
2635
0636 -
0637
p638
2639
pe4B
P641
0642
0643
0644

Bppaew
0B03ea
BOBdwe
80025
9006
Q607
8006
8629
0010
SRR
8012
0013
p014
6015
¥o46
8017
0618
0019
9020
6021
0a22
8623
BO24
@025
P026
8027
#n28
2029
P030
N34
PO32
G033
0034
8030
PO3I6
8037
#0338

0108 #07

07663
B7664
A7669
B7666
07667
R7670
87671
B7672
07673
87674
P7675
87676
p7677
87700

» ERROR TABLE

p77014
pr702
87783
a7704
w7705
07766
87787
07740
w7741
w7712
A7743
P7714
07743
07746
R7717
w7720
87721
87722
07723
B7724
07728
w7726
87727
R773%
B7731¢
87732
87733
B7734
87736
87736
07737
07740
@7744
87742

av2u20
Wa6v4
BR6004
844325
954117
887401
027647
069163
127620
0691063
034165
go2duy
1706381
127620

080266
PB2066
BE2137
292236
PUR717
202656
PB2346
0n2361
R02406
Pu2420
B02425
0B2445
BU2453
80246%
BAR5AR
291338
082541
000614
PP2561
PO2643
PO2625
@B2671
002762
982755
202775
0A3a07
203920
pY3gay
803960
203202
BV3256
803306
203534
eO3847

SYKFT4

SYMTS

LR

ERR

EXECUTE THE PROGRAM

§$8A

INB

INB

ADB ,2

CPl SYMTA
cCe,KSS

JHP SYMTZ2
LDA STEMP
JHP 88YNT,1
LDA STEMP
182 STEMP+2

RSS

STA 1,1
JHP SSYMT,!

DEF EOF+1i
DEF RTLE
DEF INVSC
DEF SYNE}
DEF NUMER+{
DEF SYELe6
DEF SYNEZ2
DEF SYNES
DEF SYNEd4e+l
DEF SYNES
DEF SYNEGS)
DEF SYNE?
DEF SYNE8+1
DEF SYNE9
DEF SYE1W
DEF CALER
LEF SYE1fe+l
DEF SYE12
WEF SYE1LJ
DEF SYEL4
DEF SYELS
DEF SYEL?
DEF SYELS8
DEF SYEL9
DEF 8YE2u
DEF 8YEZ21
DEF SYE2R
DEF SYE23
DEF 8SYE24+t
DEF FSCEL+1
DEF FSCE2¢1
DEF FSCES+1
DEF ARRE}
DEF ARRER2

ARRAY ?
YES INCREMENT POINTER
INCREMENT POINTER
ADD 2 TO POINTER
SYMBOL TABLE EXHAUSTED?
YES
NO, CHECK NEXT ENTRY FOR MATCH
RETRIEVE SYMBOL
RETURN WITH B NEGATYIVE
RESTORE A
DIMENSIONED IDENTIFIER?
YES CHANGE 18T KWORD OF ENTRY TO
APPROPRIATE DIMENSION TYPE

PREMATURE STYATEMENT END

INPUT EXCEEDS 71 CHMARACTERS
SYSTEM COMMAND NOT RECOSNIZED
NO STAVEMENTY TYPE FOUND

BAD EXPONENT PART

NO LETTER WHERE EXPECTED

LET STATEHENTY HAS NO STORE
ILLEGAL COM STATEMENT

NO FUNCTION JDENTIFIER (OR BAD)
MISSING PARAMETER

HISSING ASSIGNMENTY OPERATOR
MISSING 'THEN'

MISSING OR IMPROPER FOR«VARIABLE
MISSING 'TO!

BAD 'STEP* PART IN FOR STATEMENT
CALLED ROUTINE DOES NOT EXISY
WRONG NUMBER OF CALL PARAMETERS
NO CONSTYANTY WHERE EXPECYED

NO VARSIABLE WHERE EXPECTED

NO CLOSING QUOYE FOR STRING
PRINT JUXTAPOSES FORMULAS
IHPROPER WORD IN MAVY STATEMENTY
NO COMMA WHERE EXPECTED
IMPROPER ARRAY FUNCTION

NO SUBSCRIPT WHERE EXPECTED
ARRAY INVERSION INYO SELF
MISSING MULTIPLICATION OPERATOR
IMPROPER ARRAY OPERATOR

ARRAY HULTIPLICATION INTO SELF
MISSING LEFT PARENTYHESI]S
MISSING RIGHT PARENTHESIS
UNRECOGNIZED OPERAND

MISSING SUBSCRIPY

MISSING ARRAY JDENTIFIER
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2039
0040
6041
ITER
0043
Pp4d
0845
0046
0y47
Bw4d
2049
2050
2851
2652
0053
6854
8055
0056
P057
20586
2059
Bu6D
oU61
0062
0063
Ru64
0068
2866
eu67
2068
0069
8070
8871
0972
8473
9076
2075
00769
0877
ee78
0879
080
YTy
9082

B7743
R7744
B774%
87746
07747
07750
w7754
w7752
87753
Br7754
07755
877536
07757
#7760
07761
07762
97763
87764
07765
07766
87767
07770
w7774
w7772
R7773
87774
67775
ar776
87777
10068
10001
1900
18002
10923
10004
10008
10006

18007
ievin
10043
180LY
10022

NP4a345
060267
603402
092170
035312
BNB413
095264
¢ns512
sas341
0u5301
805377
BB5431
001352
BUS464
ps6760
BB1526
0u7657
807153
686054
886363
206367
BU6135
2P1474
P11766
012436
@12109
012704
818420
218771
011077

901109
601874
61115}
211308
PB7547
Be7156

fL6412
LY AKY
boLae
g20111
covoon

EXECUTE THE

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

‘DEF

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
VEF
DEF
DEF

- DEF

RCERK

EBLFF

EBFF
LBUFF
LNBFF

DEF
DEF
DEF
EQu
DEF
DEF
DEF
DEF
DEF
DEF

oCT
ASC
BSS
ASC
8SS

PRUGRAM

SYE25+1
NOEOF+1
FSCE4+1
PRERR
MER4
MERG6
MERJ
MERS8
MS5YM
#L.0PO
MERS
MERL®
MERQ
MER?7
E6

E8
BASER
POWER
XECS
E2

E3

E4
Elet
€7
LERR+Y
lLCHKS
LbumMy
TRGER
SARER
LOGER
-]
OVRER
UNDER
LNZR
EXPER
DBYZR
ZRTNG

6412
3,ERROR
2

MISSING OR BAD INTEGER
CHARACTERS AFTER STATEMENT END
OUY OF CORE DURING SYNTAX
PHOTO READER NOT READY
FUNCTION MULTIPLY DEFINED
UNMATYCHED FOR STATEMENT
UNMATYCHED NEXT

OUT OF STORAGE~-SYMBOL TABLE
INCONSISTENT DIHENSIONS

LAST STATEMENT 1S NOT *END®
ARRAY DOUBLE DIMENSIONED

NO OF DIHMENSJIONS UNSPECIFIED
ARRAY TOO LARBE

OUT OF STURAGE~ARRAY ALLOCATION
SUBSCRIPT 700 LARGE :
UNDEFINED OPERAND ACCESSED
NEGATIVE BASE POWERED TO REAL
ZERO TO ZERD POMWER :
MISSING STATEMENT

GOSUBS NESTED ta DEEp

RETURN FINDS NO ADDRESS

QUT OF DATA

OUT OF STORAGE ~ EXECUTION
RE=DIMENSIONED ARRAY TOO LARGE
DIMENSIONS NOT COMPATIBLE
MATRIX UNASSIGNED

NEARLY SINGULAR MATRIX
ARGUMENT 700 LARGE '

SQRT HAS: NEBGATIVE ARGBUMENT

LOG OF NEGATIVE ARGUMENT

we RECOVERABLE ERRORS FOLLOW we
OVERFLOW

UNDERFLOWM

LOG OF ZERO '

EXPONENTEAL OVERFLOW

DIVIDE BY ZERO :

ZERO TO NEGATIVE POWE

Sr IN LINE

2
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LY LR
LA
Bpe6we
6w87
duesd
86069
8890
2091
op92
0093
Do94
28995
096
ov97
2398
Bw99ee
Di00ew
010)ve
pio2
01683
Ni04
8105
0106
o107
0106
Q109
0110
8111
0112
8113
0114
8145
0116
0117
a118
0119
9120
2121
8122
@123
Pi24nn
B125%»
0126ee
0127
9128
8129
8130
01314
0332
B§33
@134
0135
@136
6137
0138
8139

* PREDEFINED FUNCTION JUMP TABLE

10024
19096
10026
10027
1083¢
19931}
10932
12033
15034
16035
10636
18037

BO66Y5
010647
210645
010406
916532
011177
2110870
P1B642
810765
211056
816736
911166

PDFT

» OUTPUT A NUMBER

10048
10041}
10842
14043
1Go44
18045
10046
18047
109gG8
100512
10052
10053
10054
16059
108656
18237
10060
10061
18062
188063
16364
10068

0gpaee
871693
po2041
P260855
pA2021
826052
215423
071603
8608354
002001
068345
870163
061603
875344
015364
eneosn
162840
872101
972135
236049
102201
p26310

*  OUTPUT AN

18066
10667
18070
18071
1072
10073
1974
10078
10076
16077
10100
19104
10422

002400
8674174
Pa4462
pudmal
840326
B40330
046133
2083804
e70172
fN40367
802320
BovYLY
Po6V153

NUKOT

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

e

NOPR
STA
SEZ,
JMP
$SA,
JMP
JSB
STA

-LDA

NSt

NS2

INTEGER

RSS
LDA
STA
LDA
8T8
JSB
NOQP
LDA
STA
STA
182
$0C
JMP

aw

CLA
sTR
ADY
S84,
ADA

- ADA

NUMO1

ADA
CMA,
STA
ADA
§8A
NOP
LDA

ETAB
ESIN
ECOS
ETAN
EATN
EEXP
ELOG
EABS
ESAR
EINT
ERND
ESGN

EXPON
RSS
NS2
RSS
NS1
ARINV
EXPON
.45

.32
SIGN
EXPON
GETDG
IFIX

NUMOT, I
NUMOY
NUMOS
NUMOT

hNUMO2

Bi+l
M1AVA
kSS

3

)

CCNTY
InA
MLBX1+]
74

SIGN

he

NUMBER IN (A) AND (B)
SAVE NUMBER ‘
SIGN?

NO

YES, NEGATIVE NUMBER?
NO

YES, INVERT IT

STORE
SIGN

SAVE NUMBER
INTEGERIZE

SET
END~OF«LINE
OPERATION
BUMP RETURM ADDRESS
MAS 1T AN INTEGER?
NO

SAVE
INTEGER

S OR MORE
CHARACTERS?

YES

COMPUTE
END=OF=FIELD

SAVE MARKER YO
END=OF=FIELD

ENOUGH

ROOM?

NO :
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0149
A144
B142
8143
0144
0145
6146
@147
0146
8149
9130
8161
a162
84153
#3154
8159
01866
6187
8150
8169
6160
a161
0362
0163
g164
21069
0166
0167w
P168ne
P169wn
a179
81714
8372
03173
@574
8175
2176
aLzr7
0176
8179
0160
w181
fi182
9163
pLe4
0183
6186
0587
2188
0189
@190
2191
fi192
@193
6194
21995

16193

1o104

14108
16106
181067
10110
19114
10112
10113
10114
161149
16116
10417
10120
19121
19122
10123
10124
16125
10126
1127
10130
10131
18132
10133
10134
101356

* OQUTPUT A FLOATING POUINT NUMBER

18136
19137
19148
185414
10142
10143
10144
16145
18146
16147
191580
101614

18162

16183
10154
15155
16156
18157
18169
10161
18162
18163
18164
18165
10166
10167

292002
815715
06174
114222
126840
803480
B73032
A61603
866344
114236
deddar2
fgae2l
pao127
61603
A65344
£14236
00v474
864335
0o2a21
837432
064336

044133

087884
074172
044370
206020
LI YT

861643
071274
¥60344
P154%6
B75%336
P7A154
BoBLD3I
f02062
B15715
BU2460
271603
050154
0261475
048147
veu1654
BO3004
po2a20
026162
NIDOHI
826163
a15200
A61663
064154
oB7004
06021
026175

$ZA
Js8
LDA
Jsg
JHP
CCA
STA
LDA
L.DB
J8B
LEF

NUKMODR

§S4,

DUTCK
81+1
ouTiA,l
NUMOT, I

FFLAG
EXPON
GETDG
oFADA,I
MAXFX
RSS8

SIGN?

YES,
ouTe

ouTPUT 1Y
urt

THE INTEBER

SET
FL

LOAD
NU

'‘FIXED!
AG FALSE

MBER

" 1S NUMBER

LESS THAN

999999,5 ?

NUFOS

NUFUS

EOLT2

EOUTS

JHP
LDA
.08
Jsa
DEF MINFX
LDB .12
SSA,RSS
182 FFLAG
LDB .15
ADB CCNT
cHB, INB

NUMOS
EXPON
GETDO

STH MLBX1+)

ADB
50
NOP

o753

LDA EXPON
STA MANTI
LDB GETDG
JSB LFLUN
STB MANTZ2
STA EXP
LDA S]IGN
SZA

JSB OUTCR
CLA

STA EXPON
CPA EXP
JHP EQUTA
JS8 MBYL®
Lba EXP
CHMA, INA
$SA

JMP w+3
152 EXPON
JMP EQUT2
J58 DeYiw
LDA EXPON
D8 EXP
ChB, INB
§8B,RSS
JHP EQUT4

+FADA,1}

NO
YES, IS
NUMBER
LESS
THAN
2.

399999957

NO, SET FFLAG = @ AND SKIP

YES,
SAVE
END=QF «F
MARKER
ROOM
ENOUGH?
NO

LOAD

LA

UNPACK
NUMBER
SIGN?

YES, OUTPU
INITIALIZE

'FLOATING®

IELD

T It
COUNTER

FIELD WIDTH

FOR DECIMAL EXPONENT

EXPONENT Z
YES
NO,

MULTIPLY

NUMBER

UNTI

17

DIVIDE BY

DIvIDE
NUMBER
ay 1o
UNTI

ERO?

BY 10
L

I8
GREATER

THAN 1
10

L
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0196
6197
0198
8199
0200

0203

0262
8203
0204
0205
0206

8207

oz08
0289
31
ez211
8212
8213
8214
n2195
P216
a7
0218
0219
P20
pz221
8222
8223
6224
na2d

6226

8227
8228
na2e
p230
#0231
Q232
2233
e234

0235

0236
0237

P38 .

0239
0240
0241
0242
8243
#2244
n245
8246
8247
R248
@249
0250
02961

18170
10471
18472
10473
16174
134786
18176
10477
18200
16201
103202
10203
10204
10206
182006
10207
14210
19211
10212
18213
16214
10215
182146
16247
10220
18221
18222
10223
10224
18228
10226
10227
10239
18233
10232
10233
10234
10235
10236
12237
10240
19241
18242
18243
18244

18245

10246
18247
19250

132951

18282
18253
10254
19255
10256
10257

971603
213200
003400
041603
226164
Be3000
071643
064437
07637¢
6874090
075677
857032
226213
0035900
BrL677
BS0324
8626217
Bo2@21
B26225
816344
048357
815715
B26227
260355
815715
R6D3IS7
026226
835877
226213
P6B355
RL3718
P36370
B26223
062133
072101
060132
072135
B16344
340435
puaeza
026363
P03400
P71274
2416370
A54355
026241
315570
BR6262
8YR333
w262b4
048360
826276
wen357
BL5715
4106370
B03400

EOUT4

EOLT6
EOUTS
EoLT7

EOLTS

ERNDY

STA
Jse
CCA
ADA
JMP
CMA
STA
.DB
8T8
cen
$TH

-CPB

JHP
CMA
$TA
CPA
JMP

EXPON
baviw

EXPON
EQUT3

EXPON
n7
RETYCR

OUTLN
FFLAG
EOUTS

QUTLN
o
EQUTS

§8A,RS8S

JMP
Jss
ADA
Jsa
JHP
LDA
JSh
LDA
JMP
182
JMP
LDA
Jss
182
JMP
LDA
STA
LDA
STA
JsB
ADA
§SA
JMP
cCaA
8TA
J58
CPA
JMP
Jsg
JMP
CPA
JHp
ADA
JHUP
LDA
Jss
JSB
CCA

EQUTZ 2
GETDG
.48
OQUTCR
EOUTS8
«46
OUTCR
«48
EQUTa=1
OQUTLN
EQUT®
«46
OQUTCR
KETCK
EQUT?
CCNT
NUMO L
BADDR
NUMO3
GETDG
M

EOUTH

SYMCK
RETCR
e46
ERND1=1
DIGCH
ERNDR2
9
"3
«49
ERNDS
048
QUTCR
RETCK

1T 18
LESS
THAN
1

SET EXPONENT

TO TRUE VALUE=1
SET DIGIT

COUNTER
SET DECIMAL

POINY FLAG
FIXED POINT?
NO )
YES, SET

DECIMAL POINT FLAG
12
YES :
LEADING DECIMAL POINT?
YES
oUTPUY

A

DIGIY

oUTPUT

DECIMAL POINT
QUTPUT

LEADING ZERO
DECIMAL POINT NEXT?
NO
YES,

ourTPUY IT
MORE MANTISS5A?
YES
NG,

SAVE

OUTPUT
POINTERS

NEXT DIGIT

FIVE OR

GREATER?

NO
SET DECIMAL

POINT COUNTER
RETRIEVE CHARACTER
DECIMAL POINT?
YES, FLAG IT
NO, DIGIT?
NO
YES, 97
YES
NO, BUMP

DIGIT 1
OVERLAY

A ZERO
BACKSPACE
DECREMENT
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0252
0253
224
9255
@256
0237
P258
0259
8260
9261
0262
6263
0204
265
0266
0267
0268
0269
0270

. 8271

0272
0273
9274
0275
02706
0277
8278
8279
8280
0261
6202
2283
0204
g2e5
0286
9287
0288
9289
0200
0291
0292
0293
9204
0295
0206
9297
9298
0299
2300
0301
0382
9303

P113 B8 EXECUTE THE PROGRAM

1026@
192614
10262
14263
10264
19265
10266
14267
182706
16274
19272
18273
18274
10278
10276
16277
10300
103014
10302
19303
12304
16395
10306
123487
19310
16311
16312
103813
10314
§0316
19316
18317
ta328
19321
16322
18323
18324
10325
10326
183527
16330
105314
16332
10333
19334
10335
16336
10337
18340
10341
18342
19343

p4a1274
820242
BEB7LS
835663
L Roge ol
260360
867032
8nd082
026276
GL5718
Bon3s57
835274
8206271
2603485
B19715
go2i1814
8794133
902138
a78132
837032
B26AIJ
A60364
BL57148
060354
63603
an6620
070689
PO6B3IS3
B75643
Bi5715
065603
060387
044442
gaoB2e
226329
R2G04
wa2o32n
8443061
875603
BL5715
861603

916718

1206040
816370
as0357
926340
215715
126940
g6e345
P15715
a1637¢
P26333

ERND2

ERMNDJ

EOLT!

~ CMB, INB,RSS

EOLTO

EOL10

ADA
JHP
J88
182
NOP
LDA
LD3
878
JHMP
JSB
LDA
182

JHP

LDA
JSa
L.DA
STA
LDA
8574A
182
JHP
LDA
JS&a
L.DA
(W ]]
§58

L.DA
878
Jss
(]}
LA
ADB
sS88
JMP
INA
JHP
ADB
878
J8u
LDA
JS8
JMP
JSB
CPA
JMR
Jso
JMP
LDA
Jsa
J8a
JMP

SYMCK
ERNDY
OUTCR
EXPON

49
FFLAG

ERNDJ
QUTCR
.48
SYMCK
"l
.46
OUTCk
NUMOY
CCNT
NUMOJY
BADDR
FFLAG
EOUTY
E
OUYCR
45
EXPON

43
EXPON
UUTCK
EXPON
«48
mia

ey

*wd

.58
EXPON
QUTCR
EXPON
OUTCR
NUMOT, 1
RETCR
.48
EOUle
OUTCR
NUMOT, I
«J2
OUTCR
RETCR
EUUTY

DECIMAL POINY
COUNTER

RESTORE CHARACTER
CORRECT

EXPONENT
OVERLAY A
FIXED

POINT?
NO
YES, OUTPUT CHARACTER
PREPARE TO OVERLAY A ZERO
DECIMAL POINT NEXT?
NO
YES

RESTORE
ouUTPUT
POINTERS

NO, FIXED POINTY?
YES
NO,

QUTPUT ‘g
LOAD ‘=t
POSITIVE

EXPONENT?

NO
YES, LOAD ‘'e!

OUTPUT SIGN
CONPUTE

EXPONENT

PIGIY

COMPUTE

SECOND DIGIT
OUTPUT

EXPONENT
RETRIEVE CHARACTER
ZERO?
YES
NO, RESTORE CHARACTER
OVERLAY

A BLANK
BACKSPACE
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P3I06wa

P306ean  GET DIGIT TO CUTPUT wa

03B7wa

PIN8 10344 090000 GETDG NOP

G309 138348 0415147 JSB MBYLd MULTIPLY BY 10

PIL1Q 10346 064154 .DY EXP GET EXPONENT IN (B)
0314 16347 267004 CMB, INB AS NEGATIVE

8312 19350 010435¢ AND HIMSK KEEP % HIGH BITS OF (A)
93313 106351 @Oir2a0 RAL NORMALIZE 7O BIT 15
P314 18352 BD6924 588, INB ROTATE INTEGER

9313 108353 026351 JMP w=2. INTO (A)

9316 10384 210376 o AND MSK@ EXTRACTY

8317 10355 B70615 8TA NUMCK DIGIT

9318 103356 064154 .bg EXP ROTAYE

0319 18357 687004 CMB, INB

BP320 14360 00134D RAR BACK

8321 10361 006024 S8, INB

0322 18362 826360 JHMP am2 : :

8323 10363 821274 XOR MANTY REMOVE

0324 L0364 P65336 LDB MANTZ2 DIGIT

328 14365 615113 JS8 NORML NORMALIZE REMAINDER
9326 11366 B6O6LS LDA NUMCK LOAD (A) HWITH DIGIT
‘8327 11367 1206344 JMP GETDG, I

3280«

@329«ea  RETRIEVE CHARACTER FROM OUTPUT BUFFER e
P33¢en , .
8333 128370 Pwem@d RETCR NOP

8332 16371 064133 LDB CCNT DECREMENT

P3I33 18372 04443} - ADEB MY CHARACTER
B334 13373 874133 §Te CCNT . COUNT

B335 18374 169132 LDA BADDR,1 POSITION

8336 18375 066811 SLe,RS8S AND

8337 10376 0Rl727 ALF ALF EXTRACT
B3J8 10377 V12376 g AN M3K@Q CHARACTER:
B339 18400 Be401D S8 FIRST CHARACTER OF WORD?
P340 10401 126370 JMP RETCR,! NO

8341 10402 864132 LDB BADDR YES, DECREMENT
D342 10403 B4443% ADB M} BUFFER

0343 13404 B74132 §T8 BADDR POINTER
8344 194006 126370 JMP RETCR,1

B3I45#

B340

0347 086074 AL EQU SETDP

0348 06105 A2 EGU STSRH

@349 06147 ci EQU FLHWST

B350 06163 c2 EWU FVSRH
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R332«
B353e
0354w
83589
A3B6w
Q357w
0358«
359«
8360
R361
8362
0363
0364
0366
8356
0367
n368
2389
0370
0371
p372
8373
0374
8375
8376
0377
2378
@379
@38y
0381
0382
p383
P384
83895
0386
8387
0388
0389
8390
B39}
2392
0393
B394
2395
0396
0397
0398
0399
0490
8401
P40z
0403
0404
0405
846
eaQ7

RRREAAARIANAIRDNARRRAAANRNONGI AR D

SUBROUTINE TO CALCULATE TAN(X)

AR RARGANARNNAARAARC AR AAT RN ARG N

CALLED BY A JMP EYAN WITH THE ARGUMENY
IN FLOATING RADIANS IN THE REGISTERS,
THE FLOATING RESULT IS RETURNED IN A & B

2115 08 LIBRARY ROUTINES
19436 114240 ETAN JSB FMPa,l
18407 010475 DEF FOPI1
14419 0725014 STA XTEMP
104411 076592 STB XTEMPe1}
12412 114236 JSB JFADA,I
10413 010477 DEF K\
10414 0317440 J8B ,PHR2
10415 177776 DEC =2
10416 0174143 JSB8 LIENT
12417 014477 JSB ERROR
10420 B17432 TREGER JSB FLOAT
10421 0105423 JSB ARINY
10422 0817449 J8B JPWR2
14423 00wB02 DEC 2

18424 §114236 JSB FADA,!
19425 910384 DEF XYEMP
10426 072501 STA XTEHMP
10427 B76502 STB XTEMPe+L
104302 114237 J88 .FSBA,l
14431 018477 DEF K1
10432 073032 8TA S$B80X
18433 8620820 8SA

18434 0264067 JHP ELSEL
10435 062%97 LDA K2
10436 V68510 LDB K2+1
10437 114237 JSB JFSBA,!
12449 B18561 DEF XTEMWP
18441 072503 BOTHY1 STA YTVTEWMP
10442 BI76BU4 78 YTEMPe}
10443 114244 JSB FMPA,l
10444 V10503 DEF YTEMP
10445 114240 JSB JFMPA,!
13446 B1V5L7 DEF K2
10447 114237 JSB LFSBA,I
10450 010477 DEF K1
18451 017324 JSB .CHEB
10452 310511 DEF COEFF
18453 114240 J88 FMPA,I
13454 016503 DEF YTENP .
12455 072503 8TA YTEMP
10456 B76504 $TB YTEMP+{
10437 063932 LDA $BOX
10460 0WG2020 SSA

10461 026472 JHMP ELSEZ2
10462 P62477 LDA Ki
10463 066508 LDB K1+l
10464 11424} J8B LFDVA,l
12465 010503 DEF

YTEMP

4/P1

XaX=4#ENTIER((X+1)/4)

TEMPORARY
X<1?

YES

NO

Ya 2aX

YaYaCHEBY (2¢Yw#e2=y)

X<t ?
YES
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2408
0469
f410
8411
0412
0413
G414
Ba1be
B416
@447
2418
0419
0429
8a21
naz22
0423
D424
8425
8426
0427
0426
‘0429
B430
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18466

10467
168470
104714
18472
10473
13474

10478
10477
165614
18503
105085
18507
18511
19513
10619
18517
10521
10623
10625
10527
18531

124264
962501
066302
820441
062303
066804
124264

850574
240000
PU0V00
2800060
00000D
940200
976461
266034
R57235
@58755
843523
©76112
066520
070512
P08a8D

ELSE!L

ELSER2

FOP1
Ki
XTEMP
YTEMP
UTEMP
K2
COEFF

JMP
LDA
LD8
JMP
LDA
..DB
JMP

DEC
DEC
B8S3
B8S
BSS
DEC
DEC
DEC
DEC
REC
DEC
DEC
DEC
DEC
0cTY

FRL2A,1 ANS = §/7Y
XTEMP

XTEMPe+1

BOTH1 YauX

YYEMP

YTEMP+1

FR12A,1 ANS =» Y

1,273239545 a/P1
1.

2

2

2

2.

1,4458€=8
2.,013766Ew=7
2.804816E=6
3.906637E=5
5,441 7138E=4
7.,586101578E=3
10675392857
1,77061474227
¢
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04320 ARAIR T AT AR AR RN AR RN AAA B EA RGN IR
0433« SUBROUTINE TO CALCULATE ATN(X)
B434wn TR RN A AN T AR AN AR AR AR NIRRT AR
34350
D435 CALLED BY A JMP EAYN WITH YHE ARGUMENT
G437 ». IN FLOATING POINY FORM IN THE REGISTERS,
P438» THE FLOATING RESULT IN THE RANGE «P]/2
B439e TO P1/72 1S RETURNED IN A & B
D4a4de
044y 10532 072081 EATN STA XTEWP
9442 19633 076502 STe XTEMP+1
0443 10534 06HAvY LDA 1
0444 18635 918376 AND MSK@ g
445 10836 V7359032 STA SBOX YAN = EXP 'OF (X)
Ba46 108537 0982082 8§2A :
0447 10549 00OPO10 8LA ABS (X) » § ?
0448 10541 026576 JHP ELSH NO
0449 10542 B6R477 LDA Ki
0460 10543 666500 LD3 Kied
" 0481 108544 114241 JSB JFDVA,I
8482 18545 ©19501 DEF XTEMWP Uwl/X
PAS3 10546 ©B725¥5 BTH1 STA UTEWP
8454 106547 676506 8T8 UTEHP+1
8455 10550 11424¢ JSB FMPA, I
8456 19553 0198585 DEF UTEMP
B457 185952 114240 JSB FMPA,I
0438 {9653 BLBSB7 " PDEF K2
8459 10654 114237 JSH FSBA,I]
0460 10655 6812477 . DEF K1
0461 10506 B17324 JSB CHEwW
B462 19857 010615 DEF COEF
0463 13560 114240 JSB JFMPA,I
0464 13564 B1058S DEF UTEMP
B465 10662 872503 STA YTENWP :
9466 10063 676804 ST8 YTEMPe+t YoUaCHEBY (2eUen2ui)
P4ad7 108564 063032 LDA $SBOX :
D468 105685 842002 SZa
0469 14866 BNOOLO SLA : ABS(X)>t ?
0470 10567 826601 JMP ELS2 NO
0471 185790 662781 LDA XTEMP
8472 10574 Q02420 SSA X<0 ?
0473 18972 N266P4 JMP ELS3 YES
@474 10873 662611 ‘ LDA PIBYZ2 '
8473 10574 066612 LDB PlBY2e1
@476 L4875 B26606 JMP ELS3+2 ANS = P1/2 = Y

8477 10576 862541 ELSYL LDA XTEMP
0478 19677 0606502 LDB XTEMP+1}

0479 13608 0206846 JMP BTH1L UsX

P480 106U) 062503 ELS2 LDA YTEMP

G481 1B6P2 G665v4 LDD YVTEMP+1

B4ap2 106U3 1242064 JMP FR12A,1 ANS = Y
B433 10604 062613 ELSI LDA MP2

PaBd 14606 066614 LDB NP2+

D485 10606 114237 JSB JFSBA,I :

8486 10607 016503 DEF YTEMP ANS®aP]/2«Y

B487 10610 124204 JMP FRi2A,1
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0488w
0489
0490
9491
0492
0493
0494
9495
0496
2497
0498
0499
2500
501

0BB3e
f504«
P5a8e
506«
P57«
8500w
0509w
0510e
BB11w
2512
p513
#6144 .

12611
18613
19616
18617
10621
10623
10625
10627
10634
10633
10635
10637
10641

10642
10643
10644

062207
115578
166671
856335
131601
0402033
111213
062542
122573
8584714
111620
070320
pe6a60

onz2a20
215423
124204

PlBY2 DEC
MP2 DEC
COEF DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
ocYy

1.95707963268 Pl/2
-1,5707963268 =~Pl/2
=1,33034E~8
8,64B888E=8
“56,99186E=-8
J.821837E~6
=2,6215196E=5
1,8574297E~4
-1.,381195004E~3
21113584206
-,1058929245
1.762747174

e

(X EXEZEAXESESRRAREE XSRS XK} X

SUERVUTINE 70O COMPUTE ABS(X)

BNANRAIAA NN RARAICAIA RN I NS RNSO S

CALLED BY

A JMP EABS WITH THE ARGUHMENTY

IN FLOATING POINT FORM IN THE REGISTERS,
THE ABSOLUTE VALUE IN FLOATING POINT
IS RETURNED IN A & B

EABS S8SA
Js8
JMP

NEGATIVE?
ARINV YES, NEGATE IV
FR12A,1
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2602w
POg3Iw
00a4n
8005
e0a6»
oaR7 s
00N
PRA9w
0010
201
012
Bé13
PeL4
NsLd
apto
ne17
pgia
29819
o208
9021
Quaz
pe23
8024
eo25
8326
oR27
8026
B8a29
2030
0931
8632
2033
o34
2435
9036
0037
B30
oR39
P040
004t
0042
0043
8044
V45
Bu46
0B47
2048
0049
oeBa
o651
0062w
ees53
2054
PesYH
oe56
evs7

1064%
10646
18647
10680
10651
18652
18653
18654
18655
19656
19657
18660
100661
18662
13663
10664
10665
10666
19667
18670
10671
10672
10673
18674
10670
10676
10677
10700
19701
13792
184703
16704
10705
1e7006

10767

10710
19711
18712
197143
18714
10715
10716

10747
10721
18723
18725
10727

114236
810611
114240
018717
8725801
0765082
114236
018477
#17440
177776
017413
826417
617432
1142490
a107214
114236
P13541
972501
076502
114237
816477
0e202¢

o2d702 -

862507
066510
114237
316501
A72501
876502
062501
2606582
114240
316501
217449
000001
114237
018477
017324
@18723
114249
210501
124264

850574
{oapoe
847645
134143
R452061

LAARAAL ARSI AT Y X

SUBROUTINE TO CALCULATE SIN(X)

BRAANVNANEANAREARARNTARAANNRARSS

CALLED 8Y A JMP ESIN WITH THE ARGUMENY
IN FLOATING RADIANS IN THE REGISTERS,
THE FLOATING RESULT IS RETURNED IN A ¢ B

ECOS JSB
DEF
ESIN JSB
DEF
STA
378
JSB
DEF
\’SB
DEC
Jse
JMP
Jse
JSB
DEF
Jsu
DEF
STA
sTH
JSB
DEF
SSA
JMP
LDA
LDB
Jse
DEF
STA
S8
PAST LDA
LDB
J58
DEF
JSB
DEC
JsB
DEF
Jse
DEF
JSB
DEF
JMP

TOP1 DEC
MM4 DEC
CUEF1 DEC
DEC
DEC

oFADA, I
plaY2
oFHPA, 1
Jorl}
XTEMP
XTEMP &1
FADA,1
K3
+PHRZ
-

+ TENT
TREER=]
FLOAT
JHHMPA, ]
MM4d
oFADA, I
XTEMP
XTEMP.
XTEHP+1
«FSBA, I
Ki

PAST -
ka2
K2el
+FGBA, 1
XTEHP
XTEMP
XTEMP+1
XTEMP
XTEMNPSL
FMPA, 1
XTEMP
«PHR2

1 .
FSBA,I
Kl
+CHER
COEF1
FMPA,I
XTEMP
FR12A,1

«636619772

-d,

1.13496E~0

Xu2ey/P]

ERROR JF EXPONENY »= 15

XeX=4#ENTIER((Xe1)/4)

X<t ?
YES

C Xu@eX

ANSmX+CHEBY (2e¢Xwa2=1)

2/P1

“],365875E~4
9,118016E=3
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858
9859
0060

po62e
Q063w
89064+
2065
BB66w
8067«
8068w
BR69
0278
Q671e
2072
Bu73
0074
eu7s
8p76
ee77
fp78
oR79
2as8a
pvel
ous2
2e83
2084
90886
0p8o
0087
poas
26569
0poo
vo91
0892
0a93
Puoa

1073}
19733
18735

ReX/M, KeCeaX

19736
18737
16740
107414
13742
16743
10744
16745
18746
10747
13750
10751
18752
12753
10754
18755
18756
13757

10760

197614
18762
18763
18764

133371
858656
nA00vY

202400
070154
601355
801000
040165
264156
064065
DaneRt
P64156
005275
wo2004
PP4B66
B44156

Ba1675

002104
P44479
ge2nd40
0v20Y4
vei665
870155
874156
pLda2ag
124264

DEC =~,289261%5692
DEC 2,5525579248

ocT o

ARA AN AIANAARARANIAIRAANRRN AT AN AN

SUBROUTINE TO COMPUTE RNND(X)

RANAPAANARNARAAAAATANRAANAIANOOR

THE ARGUMENT OF RND IS A DUMMY ONE .
THE ROUTINE GENERATES A RANDOM NUMBER
IN THE A & B REGISTERS

MOL M, M=2t3{, C=2115 + 3

ERND

JMP FR12A,1

CLA X IS INITIALLY {
STA EXP INITIALIZE EXPONENT
LDA XH COMPUTE
ALS HIGH
ADA XH PART
LDB XL 2%XH
CLE,ERB ¢ XH ¢+
ADA 1 XLe2¢15

. LDB XL
RBL ,CLE,SLB,ERB ADD XL[15} TO
INA (A) (FROM 2eXL)
CLE,ELB 2+XL '
ADB XL . XL
ELA,CLE,SLA,ERA ADD OVERFLOM
CLE,INA TO (A)
ADB FLGBT ADD IN TRAILING BIT OF XL#2%1§
SEZ ADD OVERFLOW
INA TO (A)
ELA,CLE,ERA  ERASE A(15)
STA XH 8TORE
8T8 XL INTEGER i
JSB PACK NORMALIZE AND PACK
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- 80960
pare
B0l
0009w
2108
f1a1e
03820
BL03n
104
0105
B186
ai107
21068
01089
pL110
g1
8112
#1113
0114
8115
9146
0117
0118
0§19
0120
A121
0122
0123
8124
B335
8126
p127
81286
0129
0130
2138
0132
8133
0134
f4135
P136
0137
0135
2139
B340
pial
nLa2
@143
2144
9145
P46
0147
0148
0149
B1%0
0151

10768
18766
18767
10770
187714
10772
10773
14774
10778
1a7276
168277
11908
11001
11002
11023
11904
110485
11006
11087
1ieto
110141
11042
11013
11034
11018
11916
11017
11020
11024
11022
11023
11¢24
18025
11026
11027
11030
11833
11032
110833
11434
11038
11036
11037
11040
11044
11042
11243
11044

002003
124264
#82620
814477
072501
015456
209031
827034
048431
a735032
076502
962501
114240
o11047
114236
911853
972503
976804
062501
066602
114241
810563
114236
918503
P17440
177777
972503
076504
062501
966502
114241
010503
154236
018503
072503
976504
G17449
608000
124264
073032
644376
R76502
62501
114240
011045
114236
P110851
927005

(A AR EERA AR XAREARI AT 2

SUBROUTINE TO CALCULATE SQR(X)

(AARA A2 XA RERARXEE T Y Y ¥

CALLED BY A JMP ESOR WIYH THE ARGUMENT
IN FLOATING POINT FORM IN THE REGISTERS,
THE FLOATING RESULT IS RETURNED IN A & 8

ESGR
JHP
SSA
Js8
STA
Jsa

SQRER

SLA,

JHP
ADA
STA
8T8
L.DA
Jsa
DEF
J&8
DEF
STA
§78
LDA
LDB
JSB
DEF
JSB
LEF
JsB
DEC
§TA
878
LDA
LDB
Jss
DEF
Jsg
LEF
STA
8T8
JSh
0cY
JHP
STA
ADB
$T8
LDA
Jss
DEF
Jse
DEF
JMP

BTr2

S$BCX

oDl

SZA,RSS

FR12A,1

ERROR
XTEMP
+FLUN
ARS

oDD

M1

SB80X
XTENP2Y
XTEMP
FMPA,L
SA2
+FADA,I
SB2
YTEHMP
YTEMP+1
XTEHMP
XTEMP+1
oFhva,l
YTEMP
+FADA,1
YTEMP
PHRZ
-]
YTEMP
YTEMP&L
XTEMP
XTEMP &Y
FDVA,!
YTEMP
oFADA,1
YTEHP
YTENP

YTEﬁP@{

PHR2

9
FR!?A'I
sSB0X
MSKY
XTEHP+1
XTEMP
FHPA, 1
SAl
+FADA,1
581
BTH2

X=@ 2

YES, ANS =
X< 7

YES ERROR

EXPIX) ODD?
SBOX=EXPO(X)/2=1
LOW HANTISSA/2

YaSB2+5A2aX

Ya(YeX/Y)/2

ANSw (P+F/P)a24aSBOX
SBOX = EXP(X)/2

LOW MANTISSA/2

Y=SB1+SAlwX
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0152w

9153 11045 @70008 SAl DEC .875
0154 11047 045000 SAZ DEC .578125%5
2185 11951 438624 S84 DEC .27863
8166 11033 0o06QVe SBZ DEC .,421875

P158e AR RN AN AT A AR R AT NN ARANN D RN

0159w ) SUBROUYINE TO CALCULATE INT(X)

0160 RAARERIARTR AR RARAR AR EN AR N AR AR

8168

PLo2» CALLED BY A JMP EINT WITH THE ARGUMENT

0163w IN FLOATING POINTY FORM IN THE REGISTERS,

164w ENTIER(X) IS FLOATED AND RETURNED IN A 2 B

8165w ‘

0366w CALCULATES THE FLOATING POINT EQUIVALENTY
" 0367w OF ENTIER(X)

0168w

2169 11068 077032 EINT STB SBOX SAVE LOW WORD

0170 11068 064344 LDB 31 . PRESEY BIAS8 FOR

Pi71 11057 0874154 STB EXP BINARY POINT

P72 11069 067032 LOB SBOX 24~B1T7

0173 L1061 015364 J3s IFIX INTEGER?
@174 11062 027068 CJHP EINTS NO

0175 13063 015020 J5B JPACK YES, PACK IT

0176 11464 124264 . JHUP FRi2A,1

Q177 11065 ¥W61614 EINTL LDA GETCR RETRIEVE

0178 114686 067¢32 LDB SBOX NUMBER

9179 110067 124264 JUP FR124,I1
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B181e
Qlaze
0383e
0184w
2585«
- 0486w
2187w
- B158«
2189
p190
B191
619a
8303
01904
8196
0196
0197
@198
0199
D200
0201
0202
P03
0204
9209
206
n2e7
0208
8289
8230
ga211
pa12
0233
B214
0219
0216
0217
Pz18
8219
226
8221
0222
0223
D224
0225
va26
0z27
0220
- 8229
2230
0231
0232
0233
0234
P38
8236

11879
1107
11072
114723
11074
11478
11376
11877
11100
11101
11102
11123
11104
11108
11166
11407
11140
11111
11112
11113
11114
11135
11116

RYXRY4

11120
11124
11122
11123
11124
11129
11126
11127
11130
4133
11182
11133
11134
11135
11136
11137
11149
11141
11342
11143
11144
11145
11146
11147

017072
124204
000000
002003
827150
202020
PL14477
B72501
815456
076582
917432
072583
P76504
262501
P66502
114236
211154
P7 2505
076506
062501
066562
114237
211154
114241
010505
B72605
876506
114240
218665
114237
g11164
B72504
076502
863162
267163
1142414
010801
114236
911160
114240
#10565
114237
PRBA6S
114236
210503
1142409
211156
127072

VORIV RAAAVTNIRRAN RN N LAV QAN O RDT W

SUBRUUTINE TO CALCULATE (.0G(X)

AOARAAARANAAARANRIBARIARA YD RO AN

CALLED BY A JMP ELOG WITH THE ARGUMENT
IN FLOATING POINYT FORM IN THME REGISTERS,
THE FLOATING RESULY IS RETURNED IN A & B

ELCG Jsh
JIMP
NOP
SZA,
JNP
8SA
Jsp
8§TA
JsB
sSTB
Jsh
STA
STH
L.DA
LbB
JSa
DEF
S§TA
"~ 874
LDA
LD8
Jse
DEF
J&8
DEF
STA
578
Jsa
DEF
JSB
DEF
8TA
8T8
L.DA
LD8
J8s
DEF
J86
DEF
JS8
DEF
Jse
DEF
J§8
DEF
\JSB
DEF
JMP

LCG

LOCGER

-L.0G
FR12A,1

RSS
.L0G1

ERROR
XTEMP
oFLUN
XTEMP &Y
FLUAT
YTEMP
YTEMP+!
XTEMP
XTEMP#1
«FADA,]
R22
UTEMP
UTENMP¢1L
XTEHP
XTEMP¢1
+F3BA, 1
R22
oFDVA,!
UTEMP
UTEHP
UTEMP+ 1
FMPA,IT
UTEMP
+FSBA,1
ccce
XTEMP
XTEMP#1
M8

MB+1
JFDOVA,I
XTEMP
+FADA, !
AAA
FHPA, 1
UTEMP
.F8BA,1
HALF
FADA, ]
YTEHP
+FMPA,IL
LE2

«L0G, 1

NON=ZERO ARGUMENT?
NO
YES,
NO
YES

POSITIVE ARGUMENT?

Y=EXPO(X)

UsX+SQR(B,5)

U= {X=5QR(0,5)) /U

ANS®| 0G(2) % (EXPO(X) =0 ,5¢Un
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0237
0238
0239 -
0240
p241
02429
0243
g244
0245
0246
0247

0249
8250.

. B2%in

D282
8253w
0254w
B255«
8256w
pa2G7»
0258+
G259«
0260
va6!
0262
0263 -
0264
paoch
R266
az267
0268
2269

11150
11151
11182
131153

11154
11156
11160
11162
11164

11166
11167
11470
11171
11172
11173
11174
11175
11176

814477
D608470
864400
127072

255202
ns54271
051200
125606
96%410

086400
002063
124204
vu2e21
8643295
p6B470
086002
POL1300
124264

«LC
LN2

R22
LE2
AAA
“8
ccc

Gl JSB
R LDA
Lo
JHP

DEC
DEC
DEC
DEC
DEC

ERROR
MNEG
B776
+LOG,1

«70710678%
6931471806

(A=B/X))
LOG OF ZERO
RETURN
NEGATIVE
INFINITY

3QR(0,5)
LOG BASE E OF 2

1.2920@70987
-2,6398577035
1,6667626301

BAAANAEAIAATARARNRIRAN AL AINAN AT AW

SUBROUTINE YO COMPUTE SGNI(X)

ASANRFRATIATBIANAAIANRRNINN AN RED

CALLED BY A
IN FLOATING
ON RETURN
IF X>@ THEN +1.
IF X=p THEN @
IF X<a THEN =1.
ESGN CLB
SZA,RSS
JMP FR124A,1
SSA,RSS
LDB .2
LDA FLGBT
$z8
RAR
JMP FR12A,1

JHP ESGN WITH THE ARGUMENT
POINT FURM IN THE REGISTERS,

A & 8 CONTAIN THE FOLLOWINGS

ZERO?

YES ’

NO, POSITIVE?

YES, SET EXPONENT
LOAD MANTISSA
POSITIVE? :
YES, CORRECY MANTISSA



PAGE 0125 #09 LIBRARY ROUTINES

#271e
B2R29
0273w
0274e
0275«

6270

Bazr7e
B278e
p279
0240
0281
p202
0283
pzsd
B285
n286
0287
0288
2289

- 9290

p294
0292
2293
p294
0298
0296
Ra97
0298
0299
0360
g3l
030
8303
03p4
0385
8306
@307
8308
0369
0319,
8311
n3i2
B313
0314
0315
0316
9317
8318
0319
p320
8321
0322
p323
8324
8325
0326

11177
11200
112014
11202
11203
11204
11208
11296
11207
11210
11211
11212
11213
11244
112156
11216
11217
11220
11221
11222
11223
11224
11229
11226
11227
11230
11234
11232
11233
11234
11238
11236
11237
11240
11244
11242
11243
11244
11245
11246
11247
131250
112514
11252
11253
11254
11258
11256

@17201
124264
08vBLD
114240
014322
B72501
676582
017413
027301
0973274
B917432
872583
B7265u4
063274
BA3340
P82021
V27304
243311
Pe2020
0arazeé
P6ABHL
66502
114237
P18503
B72%01
P76502
114249
019504
@725065
P76506
114236
211312
B72503
076504
263314
#67315
114241
pLOSAI
B72563
N76504
0633316
067317
114249
PLubes
114236
BLri132p
114237
010881

RRAANAY BV RANRIIAARANACTNNRRN AR

SUBRUUTINE TO CALCULATE EXP(X)

NARARIAIAANRRINANRANANON AR TARN

CALLED BY A JMP EEXP WITH THE ARGUMENT
IN FLOATING POINY FORM IN THE REGISTERS,
THE FLOAYING RESULT 1S RETURNED IN A & B

EEXP JSH
JHP
NOP
JSB
DEF
§TA
878
Jsa
JMP
STA
Jss
STA
ST8

+EXP
FR12A,1
+EXP
oFHpA'l
L2E
XTEHMP
XTEHMP+1
« IENT
«EXPY
INTE
FLOAT
YTEMP
YTEMP+L
LDA INTE
ADA M124
S8A,RS8S
JMP EXPER~1
ADA ,244
- 8GA
JMP
LDA
LDB
JS§
DEF
STA
$T8
JSB
DEF
STA
sTe
JSb
DEF
STA
STB
LDA
Loa
Jsg
DEF
STA
STH
LDA
LD8

ZERE
XTEMP
XTEMP+1
+F8BA,!1
YTEMP
XTEMP
XTEHP&
JFMPA, 1
XTEMP
UTEMP
UTEMP e+
«FADA, 1
AAAA
YTEHMP
YTEHP 1L
pees
BBB8B+1
+FDVA,I
YTENP
YTEMP
YTEMP+L
cccc
CCCC+1
JSB JFMPA,I
DEF UTEMP
B8 FADA,I
DEF DpDDD
J88 FSBA,!
DEF XTEMP

XoZ«|0G2(E)
INTE = ENTIER(X)
Y=ENTIER(X)

INTE »=124 ?
YES,ERROR
INTE «<=120 2

YES,ANSmﬂ

XeX=ENTIER(X)
UsXwa2

YaXoa2sAAAA

YuB88BB/Y



PAGE

8327
2388
8329
03308
0331
0332
6333
8334
2339
8336
0337
2338
0339
0340
8241
0342
2343
0344
0345
8346
0347
0348
0349
2350
0351
0362w
8353
8354
838595
6356
8387
0358
8359

0126 #09 LIBRARY ROUTINES

11257 114237 JSB JFSBA,I

11260 V10603 DEF YTEHMP

11261 072563 STA YTEHMP

11262 07065024 $78 YTEMPs1 YueX+DDDD4CCCCaXon2ey
11263 062501 LDA XTEMP

11264 066502 LDB XTEHMPe1

11265 114241 JSB .FDVA,l

11266 910503 DEF YTEMP

11267 114236 Js8 .FADA,I

11270 000466 DEF HALF

11273 837274 182 INTE

11272 900000 NOP

11273 017449 ' JS8 (PHR2 '
11274 0000488 INTE OCT O

112795 127201 JHMP JEXP,I ANS® (D, 5¢X/Y)#2ew INTE
11276 082400 ZERE CLA

11277 906400 cL8

11300 127201 JMP JEXP,1 ANS=Q
11301 063481 LEXPL LDA X2TMP

11302 voaa2e 8$8A

11303 M27276 JMP ZERE

11394 014477 J88 ERROR

11300 B6va22 EXFER LDA INF

11306 064432 LDB M2

11387 127201 JMP EXP,1

11380 177604 Mi24 DEC -124

11311 AOB3I64 ,244 DEC 244

11312 953582 AAAA DEC 87,417497202
11314 B46477 ©BBEB DEC 617,97226095
11316 P43372 CCCC DEC ,03465735983
11320 647643 DDLD DEC ¢,9545957821
113522 6856125 L2E DEC 1,4426950409



PAGI 03127 #09 LIBRARY ROUTINES

0361w RN R AN E AR R AR RIN N R AANAN AN R

8342¢ ‘ SUBROUYINE TO COMPUYTE CHEBY(X)

6363« NRA OB ANA AR E R AN AN AN BTN ORANA AR R

83649

8365+ CALLING SEQUENCES

P366w

0367 Lba X (FLOATING)

Q368w LDB Xe1i

8369« JSB .CHEB (RESULY FLOATING)

237ﬂ* DEF C (TABLE OF CHEBY,COEFFS,,FLOATING)
371w

9372 11324 009000 ,ChHEB NOP

B373 11325 114249 JSB FMPA,I] ,

0374 11326 010507 DEF K2

8375 11327 673401 §TA X2TMP

0376 11330 077402 STB X2TMP+1y X2 wye2

0377 11331 167324 LDB JCHEB,!

0378 11332 077497 ST8B CTMP C POINTYS TO COEFFICIENT TABLE

0379 11333 16000t LA 1,1

8360 11334 0806004 INB

9381 151335 164001 LDB 1,1 GET FIRSTY COEFF

8382 11336 073411 STA DTMP

0383 11337 w77412 STB DTMP+1 D=C(N)

0384 113402 002400 CLA

0385 11341 073405 STA BTHP

0386 11342 073406 8TA BTMP+1 8=@

0387 11343 637407 LOPC 82 CTMP

0388 11344 037497 [82 CTMP NuNe{

B389 113408 163407 . LDA CTMP, ]

6398 11346 0020063 . 8ZA,RSS C(N)=0@ ?

0398 11347 ©27371 JHP COUY ZERO FLAGS END OF TABLE

8392 11390 063405 LDA BTMP NO

8393 11351 867406 LDB BTMP+1

0394 11352 073403 STA ATMP

03956 11353 077404 §STB ATMPst AwB

#0396 11354 0634114 LDA DTMP

8397 11355 967442 LDB DTMP+t

B398 11356 @73405 S§TA BTHP

2399 11367 077486 ST8 BTMP+t BaD ' -

8400 11360 114249 J3B FMPA,I

9401 113631 #“1l4e1y DEF X2TMP

B4p2 11362 114237 J58 FSBA,l

B4p3 11363 A11463 DEF ATMP

B4p4 11364 114236 J3B .FADA,I

B4p5 11565 1114wy DEF CTMP,1

04p6 113066 0744114 STA DTMP

04B7 14367 077412 STB DTMPet DuC(N) =A+BaX2
0488 11370 B27343 JMP LOPC

94089 11371 Po3441 COLT LDA DTMP

0458 131372 067412 LDB DVMPed

B4a11 11373 114237 JSB JFSBA,I

0412 11374 H13403 DEF ATHP

P413 11378 114240 JSB8 JFHPA,!

Pag4 11376 BBV466 DEF HALF

04185 13377 037324 1s2 ,CHE®B

G416 11400 127324 JMP JCHEB,! ANSwm(D=A)/2



PAGE

0417+
0448
0419
0420
0421
0422

0434w
0425«
0426w
Da27w
04280
0429w
Ba30w
04319
P432w
0433
DAaI4w
0435«
8436w
2437
8438
P4390
Q440
P44
8442
8443
YY)
6449
0446
8447
0448
B449
8450
20451

0128 #O9S

11401
11403
11408
11407
11411

11413
11414
11415
11416
11447
11420
11421
11422

1311423

11424
11425
11426
11427
114380
131431

‘gueone

aavong
oeduRn
200000
voevvo

6900009
873401
060981
010376
0833
827424
840444
Becaay
127413
837413
763401
n15364
202000
260001
127413

LIBRARY ROUTINES

X2TMP BSS 2
ATMP 8SS 2
BTFP BSS 2
CTrP 8SS 2
DTFP BSS 2

RAARARATARAEAINAI AN AARNRAAIR ORIV RAATIARINTINQONSD

SUBROUTINE TO COMPUTE THE ENTIER OF A NUMBER
WHCSE EXPONENT IS LESS THAN 18
AR RGNS AR AR AR A A AR RN NI ARARA R AN ARRARR RN RN RO W

CALLING SEQUENCEs

LDA X (FLOATING)
LDA Xef
JSE LIENT, (RESULY INTERGER)
JSB ERROR (EXIT IF EXPO(X)>14)
+IENT NOP
STA X2TMP STORE HIGH PART
DA 1 MOVE LOW PART TO A
AND MSKO ISOULATE EXPONENT
SLA,RAR
JMP «+4 IF NEGATIVE OK
ADA M1S
8SA,RSS EXPO(X) » 14
JMP L1ENT, 1 YES, ERROR RETURN
I1SZ LIENT NO BUMP RETURN POINT
LDA X2THP RESTORE HIGH PARY
JSB IFIX CALL ENTIJER
NOP

LDA 1 ' PUT RESULT INTO (A)
JMP JIENT,I :
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0453
PaBaw
0455w
2456w
8457w
8458%
0459«
0460+
9461
0462
8463
8464
0463
0466

0468w
0469w
0470
0471
2472w
@473
04749
04750
B476e
Rar7e
@478+
8479
G400
P48«
0482e
2483
6ag4
@485
0486
2487
0488
0489
0490
0491
8492
8493
0404
0495
2496

0498
Ba99
o500
0501
w502

11432
11433
11434
1143%
11436

11437

11449
1144
11442
11443
11444
11445
11446
11447
11459
11451
11452
11453
11454
11455

87463
87552
PB163
00164
11932

800809
B64336
P741b4
0064090
815020
127432

BEE0RP
Au2nee3
g27454
873401
815456
@77462
143440
poL2ve
P10376
670301
047402
263401
#37440
127449

‘00****tﬁﬁ*t'*.ﬁﬁ*ﬁﬂtﬁ'ﬁ"ﬁﬁﬁﬁ

SUBROUTINE TO FLOAY AN INTEGER

URAAR U AR AV RRIAAIANRAR TGO NRT QAN TNDD

CALLED BY JSB FLOAT WITH INTEGER IN A
YHE FLOATING PUINT EQUIVALENT 18 RETURNED

IN A g B

FLCAT wOP
.DB .15
8T8 EXP
cLB
'JSB .PACK
JMP FLOAT,I

CEAREAXE R AREEEAAREI RSS2 2 X }

SUBROUTINE TO MULTIPLY BY A POWER OF THWO

(AAR AR EEREAARAANARER SRR 02 )

CALLING SEWUENCE

LDA X (FLOATING)

(.DB X&4

JSE ,PHWR2 . (RESULT FLOATING)
BEC W& (INTEGER POWER?)

RETURNS WITH X#2tN IN A&B
NU CHECK IS MADE FOR EXPQONENT
OVERFLOW OR UNUERFLOW

JPUR2 NOP
SZA,RSS
JMP JRET
STA X2TMP
JSH8 FLUN
STH X2TMP+1
ADA PHRZ,1
RAL
AND MSK®
674 1
ADB X2TMP+}
LDA X2TMP
JRET 182 PWR2
JUP PHR2,!

Y74 EQU oFDV
172 EQU IDIV
713 EQU TEMPS+4
TT4 EQU TEMPSe¢5
FFLAG €QU SBOX

X=@ ?
YES' ANS=0

NEW EXPO = (OLD EXPO) +N

KEEP OLD MANTISSA



PAGE

poe2
00Q3w
Qedan
euu93
2006
ere7
#0008
0R09
0010
8oL
812
8913
ppL4
o035
QAo
eeL7
20a106
8019
020
fpal
op22
2023
2824
0028
P26
eoaz
0028
vo29
280306
0934
0p32
033
B34
2438
8036
0037
op38
0839
R4
6nal
23842
0043
NG44
0045
@46
0o47
0v48
G049
6060
Be51
8952
0053
0054
9055
pes56
aus7

8130 #1d MATRIX ROUTINES

11486
11457
11400
11461
11462
11463
11464
11469
114068
11467
11470

11471
11472
11473
11474
11475
11476
11477
116v0
1158}
11902
11603
11604
11509
11546
11547
11510
11611
11012
11513
11614
11515
11516
11617
11520
11621
11622
11523

11924

11625
11526
11527
11830
11531
11932
11333
11634
119838
11636
11837
11549
11641

160157
034157
010401
002902
827010
160167
210420
070171
259416
202001
114250

160157
0104014
PP2R03
124256
114231
ee6p07

124267

D34157
160901
B70173
060171
250416
B27561
044325
160001

B78174

010376
003204
B78475
Q78476
160801
001727
10376
603004
a78177
114255
Vp24a0
873767
60197
e8v143
027540
160157
010420
P50404
037767
027540
066400
857767
015606
168173
034173

(AL RAL AR AL R AR AR S YY)

MATRIX SYMT EXECUTION CONTROL

ARAARBSANRARNNANAIARARREIAATANRAATANN

EMAT

EMATS

EMATR

EMATS

L.DA
§S2
AND
SZA
JMP
LDA
AND
STA
CPA
RSS
JSB

LDA
AND

SZA,

JMP
Jas

TEMPS, 1
TEMPS
MSK1

EMAT7
TEMPS, I
OPMSK
MLaxi
RDOP

PRNIA,I

TEMPS, 1
MSK1
RSS
XEC4A, ]
SSYMA, I

INB,SZB,RSS

JMP
182
LDA
STA
LDA
CPA
JHpP
ADB
LDa
§TaA
AND

CMaA,

STA
8TA
LDA

ALF,

AND

EBMIA,I
TEMPS

INA
B2
B2e+1
i1
ALF
MSK@

CMA, INA

SYA
Jse
CLA
STA
LDA
CPA
JHP
LDA
AND
CPA
182
JHP
cLs
CPB
Jse
LDA
182

B3
LCK2A, 1

MCKS
TEMPS
PRADD
EMATS
TEMPS, !
UPMSK
B3vay
HCKS

EMATS

MCKS
EDELM
Bi,1
B1

MAT READ
OR
MAT PRINY?
NO
YES
SAVE
TYPE
PRINT?
NO
YES

LOAD

OPERAND
NULL? (END OF MAT PRINT)
YES
NO, SEARCH SYMBOL TABLE
FOUND?
NO

- YES

SAVE ARRAY
BASE ADDRESS

READ?
YES
NO
SAVE
DIMENSIONS
SET
COLUMN
COUNTERS

SET
ROwW

COUNTER
ENSURE ARRAY 1S DEFINED
SET DELIMITER

AS COMMA
MORE
STATEMENT?
NO
YES
EXTRACT DELIMITER
SEMICOLON?
YES

COMMA
DELIMETER?
YES
LOAD.
NEXT
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0058
8039
886
0061
0062
0063
0064
0065
9066
eg67
8168
0269
0070
0071
2972
80739
0974
8075
8876
0077
P78
0v79
2080
2081
2082
0083
Buad
0085
0086
8087
8050
0089
090
2091
ev92
2393
2094
0095
8096
0007¢
2098
@399
0100
0161
0102
0103
0104
2125
8106
0107
2108
2109
2110
9111
0112
2113

11542
11543
11544
11549
119546
11547
11550
11591
11552
11553
115854
11558
11556
11957
11869

11564
11962
11363
11564
11565
11566
11567
11570
11671
11572
11873
11674
115679%
11976
11577
11600
1166}
15002
11693
11694
116098
11606
11607

11610
116114
11612
11613
11614
11645
11616
11617
11620
11621
11622
11623
11024
1106286
11626
11627

164173
834173
915643
034175
027335
815677
#15677
068176
B7O175
834177
gar34a
8046157
054143
124286
B27471

074475
160157
010420
064157
854143
802400
050412
817732
260175
048328
1600400
015336
881100
VB304
870177
114254
172173
834173
1744173
034173
834177
027600
n2755%

114231
eBo6p0e4
160008
0704177
8744175
044325
169091
R7p200
P02404
B71656
160157
2341567
oa020
n277114
Blodony
o200y

EMATA

EMATS

EMATS

EMATTY

EMATO

EMATS

.be 81,1
182 a1y
JSB ENOQUT
iS22 B2
JMP EMAT2
Js8 OQUTLN
JSB OUTLWN
LDA B2e+1
STA B2
1872 83
JHP EMAT3
LDB TEMPS
P8 PRADD
JMP XECA4a,l
JHP EMATL

$T8
LDA
AND
LDB
cPa
cLA
CPA

B2
TEMPS, 1
OPMSHK
TEMPS
PRADD

B2260
JSB REDIM
LDa B2
ADA ,2
L.DA @,1
JSu MDIM
ARS

CMA, INA
$STA B3
JSB FDAT,!
STA 81,1
ISZ B1
ST B1,1
182 B1
1§22 B3
JMP EHATS
JMP EMATA

JSa8
Ing
LbaA
STA B3

$T8 B2

ADB ,2

LDA §,1

STA B3+l
CLA,INA

STA EDELH
LDA TEMPS,I
152 TEMPS
SSa

JMP EMALL
AND MSK1
SZA,RSS

SSYMA, I

1.1

ELEMENT

OUTPUTY IT7
ROW COMPLETE?
NO
YES, bO
SPACING
RESET
COLUMN COUNTER
ARRAY EXHAUSTED?
NO
YES, MORE
STATEMENT?
NO
YES

SAVE SYMBOL TABLE POINTER
EXTRACY
NEXT OPERATOR
STATEMENT .
EXHAUSTED?
YES.
't o2
YES, REDIMENSION ARRAY
LOAD
ARRAY
DIMENSIONS
SET :
ARRAY
ELEMENT
COUNTER
FETCH VALUE
STORE

Iv

ARRAY EXHAUSTED?
NO
YES

SAVE
BASE ADDRESS .
OF DESYINATION
ARRAY
SAVE SYMBOL TABLE ADDRESS
SAVE
ITs
DIMENSIONS
ASSUME MAT
REPLACEMENT
LOAD NEXT
OPERAND
ARRAY FUNCTION?
YES
NO
SCALAR MULTIPLICATION?
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8114
0148
8116
8117
9118
2119
8120
p121
0122
03123
0124
9125
0128
0127
#12e
0129
8134
2131
8132
8133
8134
0135
8136
2137
9138
6139
BL40w
pi4}
0142
0143
0144
01450
0146
8147
@148
0149
2150
0151
0152
8153
R154
9155
21586
@157
2158
2159
8160
8161t
8162
01063
0164
03163
0166w
8167
2168
0169

11630,

11631
11632
11633
11634
116395
11638
11637
11649
11644
11642
11643
11644
11649
11646
11647
11659
11661
116562
11653
11654
11665
11656
11657
116060
11661

11662
11663
11664
11669

11666
11667
11670
11671
11672
134673
11674

116786

11676
11677
11700

117014
11762
11703
11764
11708
11706
11767
11780

11711
11712
11713

8277014
1142314
H06004
160001
a7e173
044325
160901
a7d474
N6e157
g64143
927662
160157
gvL190
api1727
934362
840436
871656
160187
Pi1o49y
11423%
005004
160001
870175
244326
1660uy
0706176

861656
043666
114000
124256

111666
g12123
012183
812116
8123314
812170
012145
pLaLze
012444
012266
n12137

P60334
B71€56
114232
670171
874472
n34457
034157
Bareé22

peL7ay
BBL7060
Blv344

EMATY

LMak
LBASE

EMALY

EMALL

JHP
JSB
INB
L.LDA
STA
ADB
LLDA
85TA
o8
ceg
JMP
LDA
ARS

ALF o

AND
ADA
8TA
L.DA
AND
Jsa
ENB
LDA
$TA
ADB
LDA
STA

LDA
ADA
Jse
JMP

DEF
DEF
DEF
DEF
DEF
DEF
LEF
DEF
DEF
DEF
DEF

LDA
STA
Jsa
STA
T8
152
182
JMP

ALF,

ALF
AND

EMALD
SSYMA, 1

1,1

B1

]

1,1
Bil+}
TEMPS
PRADD
EHATO
TEMPS, 1

ALF

63

M6
EDELM
TEMPS, 1
M8K1
SSYMa, I

1,1
B2
2
1,1
B2¢1

EDELHM
LMAP
ol
XEC4A,1

LLBASE~], 1
REPLC
ADD
sSus
MULT
SZER
L.CON
LIDN
LINV
TRAN
SHULT

10
EDELM
FETCA,!
MLBX1
MLBX1¢}
TEMPS
TEMPS
EMATO

ALF

31

YES
NO
SAVE
BASE
- ADDRESS AND
DIMENSIONS
OF FIRST
SOURCE ARRAY
STATEMENT
EXHAUSTED?
YES
NO
EXTRACYT
AND
RECORD
EMAY
OPERATOR
SAVE

BASE ADDRESS
- AND DIMENSIONS
OF SECOND
SOURCE ARRAY

TRANSFER TO
APPROPRIATE
ROUTINE

SET sSMULY
OPERATOR
EVALUATE
AND SAVE
SCALAR
GO0 Yo
PROCESS
SOURCE ARRAY

EXTRACT
TYPE
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0178 11714 ©40440 ADA M8 RECORD EMAT

0171 1317408 B71i6Y6 STA EDELM OFPERATOR TYPE
8172 11716 045440 ADA M8 INV OR

@473 11717 862020 ' 58A TRN?

P74 11720 027725 JMP EMAL2 NO

0179 11723 1601987 I.LDA TEMPS,] YES, LOAD

@176 1i722 634157 IS TEWPS SOURCE

@177 11723 034157 1SZ TEMPS ARRAY

B178 11724 827626 JMP EMATS syMBOL
8479

83180 11725 864157 EMAL2 LDB TEMPS REDIMENSIONING
9161 117206 854443 CPB PRADY PART?

0182 11727 027662 JMP EMATO NO

8183 11730 B17732 JSB REDIw YES '

9184 1173% 027662 JMP EMATO _

0186w RALRRXIANEAN DA RARAAN AR AR AN R AW
01879 SUBROUTINE TO REDIMENSION ARRAY
186 NEAR KA AN RN C A RN RO RN DA RN IO NI R
0169 11732 PVOOYE RELIM nOP -

9190 11733 017767 JSE MCKS EVALUATE

R19) 11734 005727 BLF ,BLF AND SAVE

0192 11735 074209 . 878 B3+t ROW COUNT
0193 11736 0VGL404 CLB,INB LOAD DEFAULT COLUMN COUNT
#194 31737 034157 1S2 TEMPS SINGLE .

0195 11749 160157 " LDA TEMPS,! DIMENSION
8196 11741 610428 AND OPMSK ARRAY?
P197 11742 @50407 CPA LF

8108 11743 027746 JMP REDI YES

0199 11744 0617767 JSB MCKS NO, EVALUATE COLUMHN COUNT
B200 11748 8344157 1S2 TEMPS MOVE PAST

0288 13746 034457 RELI1 1SZ YEMPS RIGHT BRACKET
82682 11747 044249 ADB B3¢} PACK

203 11760 674269 S$T8 83+ - DIMENSIONS
0204 14758 B6VL7H tLDA B2 STORE 1IN

B205 141752 048325 ADA .2 SyMsoL

R286 §1753 174000 ST8 @,1 : TABLE

0207 11754 040431 ADA Mi COMPUTE

8208 11755 lobvae LDA 0,1 ‘PHYSICAL
8209 11786 013336 JSB MDIM ARRAY SPACE
8210 11787 878172 . STA MLBXi+} S12E

P211 131760 069200 LDA B3+1 COMPUTE

0212 11761 015336 Js8 MDIM NEW SIZE

0213 11762 A0de04 CHA, INA NEW

0214 11763 Q40172 ADA MLBX1e¢1 S1ZE

0210 11764 B02u20 SSA ACCEPTABLE?
P216 1170605 B14477 JSB ERROR NO

8217 11766 127732 E7 JMP REDIM,I . YES
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8219w
8220
0221
8222
0223
0224
0225
8226
@227
02238
0229
9230

P134 #10 HMATRIX ROUTINES

11767
18770
11771
11772
$1773
11774
11778
11776
11777

BhvoELe
114232
215353
005304
060001
B40460
pv2eel
124272
127767

RATBATALARARARAN TN R CAANANATARNCANAAAITDITAAND

SUBROUTINE 7O EVALUATE 8 CHECK A SUBSCRIPT

N AN AR AR AR AR N AR A A AN AN ANA AR AR ARAR IO R
MCKS NOP
JSB FETCA,l CALL FOR EVALUATION

J8B SBFIX CONVERT TO INTEGER (ROUNDED)
INB UNBIAS SUBSCRIPTY

LDA 1} PUT INTO (A)

ADA M256 - LESS THAN

8SAyRSS 2567

JMP E6M1A,] NO
JHP MCKS,1 YES, RETURN SUBSCRIPT IN (B)

+
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9232 12049 ORG 12704B

0283w

B2 AN oA AN NN AR AR AR R T T A AN N R AR T AR A TANR IV AN RS
P23Dswnaaw MATRIX ROUTINES I TIX XL

B2y AR NI AR TRV N AT AN NIV AN AN AR AR T AANRARROR QTR
8237«CALL FOR MATRIX OFERATION 1S MADE WITH FOURwe
B230sPARAMETERS,ROUTINE NUMBER AND ADDRESS OFf *
02a39e3YHMBOL VABLE OF TRREE MATRICES, FOR SCALAR «
8240« HULT,LAST IS ADDRESS OF SCALAR VALUE »
P241+«0PERATION IS OF FCRA (3=81 0P 82 .
P242THE ADDRESS OF THE BASE ADDRESS OF MATRICESw
0243°13 GIVEN In BL,B2,83, THE DIMENSIONS OF A «
0244*HAYRIX IS GIVEN IN B(l)¢1l, ROWS IN MOST SIGw
B245«PART(MSP) AND COLUMN IN LEAST SIG PART(LSP)w’

BR40 AN UG AR IR A AR R AN AT R IARNRN IR AN NI AN AR T ATRRR

0247
8248+«
0249«
BRI R a NN A AN RN AN AN N A AR IR ANAR AR AR AN AR IR AINI PN RN
025 wwa SUBROUTINE GENERAL wan

D2 N AR R BRI R AR AR AR AR AN AR N AR R AR D AR AR NG AR
0253+B32B1 0P B2 SUBRCUTINE COMPUTES AN ELEMENTe
P254%0F B3 AND INCREMEMNTS 70 NEXT ELEMENT, THE
B235w0PERATION THAT I8 PERFORMED AnND "
0256% THE HMATRICES INCREMENTED ARE "
0267« MUDIFIED BY RUUTINES ADD, SuUB, .REPL "
P25093CALAR MULY, CON,2ERU, IDN., ROUTINE CHECKS =

]

"

"

0259eCOMPATIBILITY OF THREE MATRICES USING Sup8
B260eCOMPARE (PAKAMETERS SUPPLIED IN REG A,8)

DO N e AR A AN AR U N AN R AN AR AINARI N RN A ATR AR AR AN PATA

P262w v

263 12000 B8¥000 GENER NOP SUBROUTINE GENERAL

6264 12001 068176 I.DA B2+1} LOAD DIM FOR MATRIX 2
02065 12002 V64174 i.DB 6B1+1 LOAD DIM FOR MATRIX {
8266 132003 B16032 JS8 COMPR CHECKS RQOW AND COL DIN
0267 ARE COMPATIBLE '
8208 12004 9060174 6GEMN2 LDA Blel LOAD DIM FOR MATRIX
0269 12885 064200 L.DB B3+1 LOAD DIM FUR MATRIX 3
P27 120006 V106B32 J8B COMPR CHECK ROW AND cOL DIM
PR7§ §2867 915236 JsB MPY COLUMNS IN (A) '
P72 12810 01541Y DEF 13 ROWS IN T3

9273 13011 0683004 CMA, INA

0274 12012 073134 STA LPLV «ROWS»COLUMNS

8275w COMPUTES B3=83) OP B2
9276 12813 160173 LOCP LDA Bi,l LOAD

8277 12014 034173 18z Bi NEXT

0278 12916 1644173 LD B41,1 SOURCE

0279 12016 BI4173 1SZ Bl , ELEMENT

‘0280 120147 600060 MOLLT NOP USUALLY A JSB

G281 12020 Q60HOY8 NOP USUALLY DEF Be,l

@282 12021 170177 STA 83,1 SYORE

0283 12022 034177 182 B3 NEXT

0284 12023 174177 ST8 83,1 DESTINATION

9285 12024 @34177 18Z 83 : ELEMENT

@286 12025 BoLAYY MAL2 NOP I1SZ g2 FOR

0287 12026 POVGAD NOP 4AT ADD OR SuB
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P68 12027 837134 I1S2 LPIV

eago 12030 020013 JMP LOOP COMPUTE NEXT ELEMENT
P290 12031 1206000 JMP GENER,!

0291

0292w

PRI R R L R T R R R Y R R PR

B294n0an SUBROUTINE COMPARE : raee

02050t AR AN AR AN R A R AR R R R AN AN RN RAR NN RN IR G RROR

PRV6+RAUTINE COMPARES LIM OF TWO MATRICES GIVEN

Q2079THEIR DIM N REGISTERS A,B : »
©298DIHENSIONS ARE GIVEN IN B(l1)+2 "
(20094t Rd N d AN eRNad NI RAA RN ANAAN AR RN AN R TRAPANNAD D
0300« ' ,
8391 12032 vevLYEO COMPR NOP
8382 129353 Abupey CPA 1 EQUAL?
8303 12834 0020601 RSS YES
0304 12038 014477 LEKR JSB ERROR NO
83435 12036 001727 ALF,ALF SAVE
0306 12837 @10376 AND MSK@ # OF
T 9387 12049 873115 STA 13 ROWS
20308 120441 660031 LDA 1§
8369 12042 010370 AND MSKO SAVE #
6310 12043 0873116 STA T4 OF COLUMNS
0311 12044 126432 JMP COMPR,1
83120
0313»
R LRI A R LR R R R R R R R LR Y T R P X R
0315asnrae BUBROUTINE L.CHK" Genwad
03100 R AU SN AN A AL AN O RANCANT I RN R AR AN DAV AARIR TN ROTD
B3IL7=TESTS THAT NO ELEMENT IN A MATRIX (S "
D3IJBeUNASSIGNED, ENTRYY CHECKS MATRICES GIVEN BYw
0319481 AND B2 AND ENTRY 2 CHECKS ONLY BY .

R P L R Y e R T Y Y T P T 2T )

8321«
0322 120406 0R9009 LCHK2 NOP

0323 12046 062043 LDA LCHK2

0324 12047 Q9720561 STA LCHKY

8328 12050 026088 JHUP s¢8

9326 1208)% 983888 LCRKL NOP :

0327 12082 B6417Y LbB B2 BASE ADDR

2328 12063 0601786 LBA B2e} ROW aND COL DIM,

8329 12054 8106061 J88 LCHK4 TEST EACH TERM QF B2
0334 12085 064173 Lhe 81 BASE ADDR

DIJL1 12056 0684174 DA B+t ROW AND COL DIM,

0332 128%7 9816061 JSB LCHK4 TEST EACH TERH OF 81
9333 12960 126851 JHP LCHK1,} :

D334e

2338 120681 ©0O0POOG LCHK4 NOP SUBRQUTINE YO YEST TERMS
B3I36 12062 977120 8$TB To SAVE

0337 312063 915336 JS8 MDIM COMPUTE SIZE OF MATRIX
5338 12064 BN1100 ARS SEY NEGATIVE

8339 12068 BPO3v04 CHMA, INA

0340 1202068 073121 8STA T7 COUNTER FOR ELEMENTS
0341 12067 163120 LChK6 LDA T6,1 LOAD

8342 12078 037120 162 Teo

P343 120731 167320 LDB T6,1 ELEMENT
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B344 12072 037129 I1SZ 716

0345 12073 050479 CPA MNEG COMPARE WITH PRESET QVY,
0346 12074 026076 JMP 22 '
0347 12873 026100 JMP LCHKS

@348 12076 65447} CPB MNEGe}

0349 12077 014477 JS3 ERROR ERROR 'HAT UNASSIGNED!
8350 12100 957123 LCKHKS (S22 T7 DONE?

8364 12108 BR6G67 JHP LCHKOG NO

#8382 12122 126061 JMP LCHKA4,1I YES

D353

B354w

CRELIEE R RS B R R Y I T Y

PISGease SUBROUTINE FATRIX ADD I

BTN AR RN RGT A AP AR AR R AR NN ARN AT A AR PIAARRENTAWNERS
B358+B1,R2,83 CONTAIN ADDRESS OF BASE ADDRESS OFwe
0359« THREE HATRICES, RCUTINE EXECUTES B3eBi¢B2 +#

0360eBY MODIFYING INSTHK IN ROUTINE GENERAL "

AL R R L L R R R T T R

0362w ‘

0363 121903 APeade ADD NOP

0364 12104 B63135% LDA LPLUS Js8 ,FAD

0363 12108 672017 ADLCY 8TA MODY SET IN GENER

9366 12106 G63136 LDA LPLUS+! DEF OF 82,1

0367 12147 ©72020 STA MOD1ey MODIFY ROUTINE GENERAL
0368 12110 063141 LDA INCB2 18z B2

0369 12111 872025 STA MOD2

0372 12112 072026 STA MOD2+1

9371 12113 016051 JSB LCHK1 TEST 81,B2 FOR UNASSIGNED TERMS

372 12114 BLO6YLO JSB8 GENEKR ROUTINE GENERAL

0373 121198 126103 JMP ADD,1 EXIT TO MAIN PROGRAM
B374e ' . :

B375%

BN R AN I RN AT AR NI AR AR A AN AR AA AR AT RN ARV AR AR OGN AW
FATRIX

QZ77wcan

SUBROUTINE

SUBTRACT

LA R X

B3 At ARG RI A AN R AR TN R R IR AW R ORI A ANAN RN
B379984,B82,83 CONTAIN ADURESS OF BASE ADDRESS OFe
83802 THREE MATRICES, RCUTINE EXECUYTES B3mBi=p2 #
0381e0Y MODIFYING INSTR IN ROUTINE BENERAL *

RGP AR L R - Ry R R R R R S R Y

0383»

8384 12116 GOPAGR SUB NOP LET

R385 121147 062136 LDAa SuB ADD DO
0386 12120 V72103 §TA ADD RETURN
8387 12121 063137 LDA LMIN JsB ,FSB

8308 12122 02641095 JMP ADDY
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0390«
”3 awttaﬁdﬂﬁhﬁitﬁwﬁﬁﬁﬂtt**iviﬁﬁ'*t***tttw**ttoﬁ*ta
@g392nwawn SUBROQUTINE MATRIX REPLACE woww

CRPREE R R R L R X R R R T L Ry )

¥394%B1,B3 GIVE ADDRESS OF BASE ADURESS OF GIVENw
OISBHATRIX AND RECEIVING MATRIX RESPECTIVELY *

R LR L R XY

0397 12323 000088 REPLC NOP LET »
N398 12124 062123 LDA REPLC GENER DO
8399 12125 072000 STA GEMER RETURN
0450 12126 DP02400 CLA NO

0491 12127 066400 cLe OPERATION
9402 12139 072017 REPLY STA MOD1 SET .
0403 12131 9876020 STB MODie+t OPERATION
04064 12132 002490 cLA B2

04085 12133 #7202% STA MOD2 NOT

0406 12134 V72026 : STA MOD2+1 USED
8407 12138 V16045 JSB LCHK2 TEST 81 FOR UNASSIGNED ELEMENTS
0408 12136 026004 JMP GEN2 ‘
04G99

04100

BA1 1900 a0 A a A AR A Y A AR AT A A AR RAAANC TN AN AN ANRR TN AR RN
04)2evwsa  SUBROUTINE MATRIX SCALAR MULT PP

B4134 000NN AR a Rt R AU AN AR R AAN R RN R TR R RO AR AW RS
0414+01,83 GIVE ADDRESS OF BASE ADDRESS OF GIVEN®
QALS5eMATRIX AND RECEIVING MATRIX RESPECTIVELY *

PA16aMBXL HUOLDS ADDRESSE OF SCALAR VALUE *
DA 7 a R R AT AN AR R R AN AR R AR O R AN R R AN RPN RN R AR NG
0418w . ‘
B419 12137 D0OVUHVE SHLLT NOP LEY

0420 12140 062137 LDA SMULT GENER DO
0421 12143 072900 8TA GENER . RETURN
G422 12142 063140 LDA LTIME SET FOR
0423 12143 064323 LDB MBXL HULTIPLY
0424 12144 0206130 JMP REPL1

9425«

04200 »

PAR7 4R ARt A AN R B PR AN A AR NI R AT A AT A A NN R AR N AR TR TN TN
B428wwwn SUBROUTINE MATRIX CON eeen

PP IR R R R R R Y R Y R R R X R R Y

P430wSETS MATRIX TO ALL ONES, 83 IS ADDRESS OF

B431#BASE ADDRESS OF MATRIX, N
DA r N AN B R R RN R AR AR AN R AR AR AR AR AR AR DRI NN R RIS
433w

0434 12145 000A00 LCON NOP

0435 12146 V60466 LDA HONE

8436 12147 V64325 LDB .2

PA37 12150 A7V171 LCCN1 STA MLBX1 SET

0438 12151 974172 © STB MLBX1+t CONSTANT
R439 12152 060200 LDA B3+t

0440 12153 015336 JSB MDIM SET

D441 121%4 V01500 ARS ' ELEMENY
0442 12155 063004 CMA, INA COUNTER
0443 (2156 073134 STA LPJV

0444 12157 po6wi7y LDA MLBX1 LOAD.

8443 12160 064172 LDB KMLBXi+l CONSTANT
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0440 12161 170177 LCCN2 STA b3,1 STORE
P447 12162.334477 1SZ B3 IN
044 12163 174177 STe B3,1 NEXT
0440 12164 034177 182 B3
P4a50 121638 B37134 1SZ LPLV DONE?
PaB1 12166 D26161 JMP LCON2 NO
B452 12167 1206148 JMP LCON, I YES
B453w
@454«
BAG N e n R AR T N A AR T AN R AN O W AT A RN AR NN T T AR RN AP R O D S
PAG6wana SUBROUTINE MATRIX ZERO NEww

DA77 AP RAT AN AT AN AR R AN IR AN T AN R AN O T AR R AN IR NRAD

0460«SETS MATRIX TO ZERO, BI IS ADURESS OF BASE #

B459%ADDRESS OF MATRIX, 81,82 ARE REDUMDANTY "
D46USET Bi=® AND USE SUBROUTINE CON,ENTRY2 .
DA 10t R AN U N T AN I AT AN T A AN AR NI R R R AR N AR R A AL RN AR RN
04629

P463 12170 PODGOD SZER NOP

9464 12171 0062170 LDA SZER CONVERT
8485 12172 072145 8TA LCON

0466 12173 802400 CLA L.CON
8467 12174 PuUO400 cL8

@468 12175 926150 JMP LCONY " TO SZER
8469+

P470e

B47 100t aRN s ARG R AN AN AN AR AN RN ARG AR AN N A NARR IR AR AN
047 2aena SUBROUTINE MATRIX IDN wawn
VAT LR R R R R R R R P S Y T2
B4742ROUTINE SETS UP TCENTITY MATRIX "
B473+83 1S ADDRESS OF BASE ADDRESS OF MATRIX *
B476%«USE SZER TO SET MATRIX YO ALL ZEROS, ON .
0477«RETURN CHECK FOR SQUARE MATRIX, *

DA At AR AN TN R R R R AR A RN AT R A RN AR R AN AN AT AR R AT

04799

ELEMENT

0480 12176 COOAA@ LILDN MOP

6481 12177 060177 ’ LDA B3

P48 12200 073123 874 T9 SAVE RASE ADDRESS
B483 12201 216170 JSB SZER - SET ALL MATRIX YO ZERO
PAB4 12242 060209 LDA B3+d IS

B4aal 12283 BOL727 ALFoALF ARRAY

6486 12204 050200 CPA B3+1 SQUARE?
B487 12205 evieie ALS,SLA YES

0488 122086 026435 JMP LERR NO

8489 12207 814401 AND MSK{ SAVE ROW
8496 12210 0704171 8§TA MLBX1L LENGTH
84901 12211 061100 ARS SAVE

0492 12212 063004 CMA, INA ROW

24903 12213 070172 STA HLBXL1+1 CUUNTER
P494 12214 GO741R23 Lbpg T9 RESTORE

P495 12215 @ra177 STB B3 83

0496 12216 060466 LIDN] LDA HONE STORE

8497 12217 1J0db} STA 1,1 '

9498 12220 08060L4 1IN f.2 ON
R499 12221 ©V6¥325 LDA .2

0600 12222 1708dv1 STA 1,1 DIAGONAL
#5081 12223 0Ve6304 INB
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P53
0504
8509
0500
8507w
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12224 94417
12225 034172
12226 826216
12227 1264176

ADB
182
JMP
JMP

MLBX1
MLBRX1+1
LIDNY
LIDN,I

MOVE TO NEXT DIAGONAL ELEMENT
DONE?

NO

YES

DO BN NN AN R I VSRR A R R AN T AN N R AT R AR A RN AR AR NN A RT R

A50%useaw

SUBROUTINES DLD AND DST

T2 L)

661ttﬂ"*ﬁﬁtﬁ.ﬁ't#ﬁ*&iitﬁ*'ﬁtﬁ**i**.**'#'ﬁﬁ**"ﬁ

65119
0312»
0613+
0514
0515
0016
8617
po518
on19
6520
05821
bG22e
0523
gb24
9529
8526
o627
0628
0629
o530
8531
8532
8533
nG34
B535
8536
8837
p538
0539
8b40
2541}
0542
0843
0544
8545

12239 000000
12231 ©16250
12232 112230
12233 0v3b230
12234 162264
122385 0836264
12236 1606264
12237 126230

12240 002400
12241 016250
12242 112240
12243 036240
12244 1722064
12245 936264
12246 176264
12247 126240

12250 002000
12251 072266
12292 162250
12253 072264
12254 062265
12235 162264
12256 @P1275
12237 026253
12260 672264
12261 862265
12262 B36200
12263 126250
12264 000000
122065 Q0BROG

.DLD NOP
Js8
DEF
182
LDA
182
(1)
JMP

oUST NOP
JSB
DEF
182
STA
182
sT78
JMP

" GETAD NOP

STA
LDA
GET  STA
LDA
LDA
RAL,
JMP
STA
LDA
152
JHP
ADRES BSS
TINY BSS

GETAD GET ADDRESS
+OLD, I
+DLD BUMP RETURN ADDRESS
ADRES, ! LOAD HIGH PART,
ADRES :
ADRES, I LOAD LOW PART,
QDLDD!
GETAD GET ADDRESS,
<057, v
+DST BUMP RETURN ADDRESS,
ADRES, 1 STORE HIGH PART,
ADRES
ADRES, ! STORE LOW PART,
+DS8T,1 '
COMPUTES EFFECTIVE ADDRESS,
TINY SAVE A REGISTER,
GEYAD, | GET POINTER YO ADDRESS,
ADRES STORE IN ADRES,
TINY RESTORE A REGISTVER,
ADRES, I
CLE,SLA,ERA TEST FOR INDIRECT
GET IT Is INDIRECT,
ADRES EFFECTIVE ADDRESS, -
YINY
GETAD RETURN
GETAD, 1

i
1
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0347«
0B46e
8549
B53Bw
035w
552
BABBIw
D554
2865+
2556
BES7
558«
2559
0360
0661
pbo2
- BB 3w
BnE64
8568
2566
a%67
@868
2569
0570w
0571
e%72w
0873
0874
0575
0576
eg77
6578
679
5080
8581
2582
fase3
0584
@508
0586
587
0568
6569
%99
0691w
05920
0593
0594
o595
2596
2597

P14y #1090 NATRIX KUUTINES

t&\b&\i'iﬁ*.tﬁﬁﬂ**ﬁﬁ"ﬂwt*wtﬁt**ﬁﬁﬁﬁﬂﬁaﬁﬁéaﬁwhﬁ
sow BUBROUTINE TRANSPOSE AT
*ﬁtﬂﬂﬁ"ﬁ'aﬁawtﬁQiﬁt*ﬁﬁﬂﬁﬂ**iﬁﬁ**tt’ﬁﬂﬁ’*t*&
TRANSPOSE OF FORM 83(M,N)=T(BL(N,M)) »
B1,83 GIVE ADDRESS OF BASE ADDRESS OF GIVENw
AND RECEJVING MATKRICES RESPECIIVELY, *
tt'ﬁ'wtidﬂtﬂttﬁﬁ*'*iaﬁﬁﬁ*t*ﬁ*ﬁﬂﬁa*"**ﬁ****t
12266 000AP2 TRAN NOP
12267 016045 JSB LCHK2 TEST 81 FOR UNASSIGNED TERMS
CHECK DIMENSIONS
12270 062209 LDA B3+t PARAMETERS OF B3
12273 601727 ALF,ALF INTERCHANGE ROW AND COLUMN
12272 064174 LDB Bi+1 PARAMETERS OF 81
12273 016032 JSB COMPR SUBROUTINE COMPARE
DIMENSIONS COMPATIBLE
12274 015236 JsB mpy # OF COLUMNS IN (A)
1227% @13115 DEF T3 # OF ROWS IN T3
12276 673134 8TA LPLV PRODUCY OF ROWwCOL
12277 9863116 LDA T4 SET
123209 903004 CMA, INA COLUMN
1231y 873117 STA 15 . COUNTER
T6 IS INDICATOR TO SELECT
WHICH ELEMENT IN A COL OF
B1 I8 TO BE TRANSPOSED
12302 602480 TRANL CLA . :
12333 973129 STA T6 SET T6em
12304 Q67120 LNEXY LDB T6 LOAD '
12305 8050060 ’ eLS
12306 0448173 - ADB 681 NEXT ELEMENT
123037 1600061} LDAa 1,1
12310 0066004 INB OF COLUMN
12341 164001 LDpB 1,1
12312 s7v177 STA B3, 1 STORE
12313 034177 182 83 IN
12314 174477 $TR 83,1 ROW
12315 034477 152 83
12316 063129 LDA T6 SET T6=T6+74
12387 043116 ADA T4 T6 POINTS TO NEXT TERM IN
12329 073120 S§TA T6 A COLUMN YO BE TRANSPOSED
12321 053134 CPA LPIV TEST FOR LAST IN COL
12322 026324 JMP we?2
12323 026304 JMP LNEXT
8ET RASE ADDRESS TO FIRSY
TERM IN NEXT COLUMN
12324 034473 152 B}
12325 034173 152 BY
12326 037117 152 715
12327 026302 JMP TRAN1Q TRANMSPOSE NEXT cOL
12330 126266 JHP TRAN,1 EXIT TO MAIN PROGRAM
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B AT AN AN AN AT NP IR AR R IR RN NI T ARV R AL R AR AR N RAR RN

SUBROUTINE
L R R R R R A
ROUTINE 138 OF FORK B3(M,P)=BLI(MyN)®B2(N,P) »
81,82,B3 ARE ADDRESSES OF BASE ADDRESSES OFw
THREE MATRICES

MATR1X

MULT

LA 2 2

®

L L D R R R P R e S R R R R R R R R T

P02«
DO0Avwee
0208«
PBH6
P07
. Op0B8.
00410
eotLL  12331¢
0012 | 12332
BALS '
2014 | 12333
2919 | 12334
2010 | 12338
oR17 | 12336
Pa1e | 12337
0039 | 12340
. DO20 | 123414
Bo21 | 12342
0p22e
BR23w
o224
0023 | 12343
0926 | 12344
- B827 | 12345
8028 | 12346
0829 | 12347
Pa30 | 12350
0031 | 12351
2032 | 12352
0B33 | 12353
B034e
' °h L
B30
0037 | 12354
PP38 | 12355
O30 | 12356
0B40 | 12387
8041 1 12360
08242 | 12361
20435 | 12362
0044 .| 12363
0045 | 12364
8046 | 12365
847 (12366
004aB | 12367
PA4Qw
PR30
2051  1237¢
CRYLE
PO 3Iw
o054 12371
ouss 12372
8856 | 12373
0057 12374

epeane
016451

06n200
818376
673120
066176
BLV376
p53120
Pp2001
P26035

P68288
210460
870001
860176
081727
810376
048001
064174
216032

N6BL7Y
073117
B63185
2830064
A73123
A63120
PO3INV4
073124
R63117
p78175
PR2400
w73125

873126

AB6400
16248
160177

064173

MULT

MULTA4

MULT3

NOP
Jsg
LDA 83+1
AND MSKO
STA T6
LDA B2+
AND MSK@
CPA T6
RSS

JMP LERR

t.Da
AND

B3+1{
Me56

.8TA

LDA B2+})
ALF,ALF
AND MSK@
ADA 1

LDB Bi+}

JSB8 COMPR

LDA B2
8TA T5
LDA T3
CMA, INA
STA-T9
LDA T6
CMA, INA
STaA Tie@
LDA TS
STA B2
CLA

STA Ti1

STA T12

CLB
J3B
DEF

«DST
83,1

MULTZ2 LDB B1

LCHKYE

TEST A1,P2 FOR UNAGSIGNED TERMS
CHECK DIMENSIONS
PARAMETERS OF B3
SAVE COLUMN COUNT

PARAMETERS OF B2

COLUMNS EQUAL

IN NUMBER?
NO
COMBINE B3,B2 PARAMETERS
INTO (M,N) AND COMPARE
WITH THOSE OF 81
PARAMETERS OF B3

STORE ROW IN MSP OF A
PARAMETERS OF B2
GET ROW COUNY

IN (A)
COMBINE A AND B
PARAMETERS OF B}
COMPARE ROW AND COL
DIMENSIONS ARE COMPATIBLE
M,N ARE STORED IN T3,74
SAVE B2 AS DESTROYED IN
MULY .

SET |
ROW , .
COUNTER

SET COUNTER

RESTORE BASE ADDRESS B2
COUNTER FOR B2, INCR BY

2«P AND POINTS TO NEXT TERM

IN CoL YO BE MULTIPLIED
COUNTER FOR Bi, INCR BY 2

AND POINTS YO NEXT VERM

IN ROW TO BE MULTIPLIED
CLEAR YO ZERO
COMPUTE PROD OF ONE TERM



PAGE

0858
oago
2086
0061
2062
2063}
vu6d
2p65
2866
2067
0068
0069
9079
op71
- p@72

20873
ve74
0875
0676
0877y
gn78
2679
8080
2061
opa2
0083
LYY
dvabe
2086
0es?
T'LY]
2069
290+
0091e
p092
8193
0294+
2098
9096
0097
0098
8699
9100
@101

2143 #11)

12375
12376
12377
12400
12401
12402
12403
12404
12495
124026
12407
12419
12413
12412
12413
12414
12419
12416

12417
12420
124214
12422
12423

12424
1242%
12426
12427

12430
12431

12432
12433
12434
12435
12436
12437
12449

D47126
077132
264175
047125
016230
100001
114249
113132
114236
100477
816240
180477
037126
37126
p6di2n
gateop
P43125
R73125

P63116
eg1000
n53126
026424
826374

034177
834177
a34175
834175

837124
226366

B63116
PR1o0p
842173
670473
037123
Ba6361
1263314

ADB
ST78
LnBe
ADB
Jsa
DEF
JsB
DEF
Jse
DEF
JsB

. DEF

182

- 187

LDA
ALS
ADA
STaA

LDa
ALS
CPA
JMP
JMP

182
182
182
182

182
JMP

LDA
ALS
ADA
STA
I1s¢
JMP
JMP

HATRIX ROUTINES

T12

T18

82

T
+DLD
1,1
oFMPA,I
Ti8,1
«FADA, ]
83,1
+DST
83,1
Ti2

Ti2

T6

Ti1
T14

T4

T12
we2

MULT2

B3
B3
B2
82

T10
MULT3

T4

81
Bi
79
MULT4
MULT, ]

IN ROW BY ONE TERM IN COL

COMPUTES RUNNING SUM

SELECT NEXT TERM IN ROW

SELECT NEXT TERM IN cOL

TEST IF HAVE MULT ONE ROM
BY ONE COLUMM

MULT AND ADD IN NEXT TERH
SUMMATION OF PRODUCTS FOR
ONE TERM OF B3 18 DONE
MULT SAME ROW BY NEXT COL
INCR RECEIVING MAT

BASE ADDRESS OF NEXT COL

TEST IF HAVE MULT ONE ROW
BY ALL COLUMNS
SKIP IF INNERPRODUCT DONE
COMPUTE SAME ROWeNEXTY COL
SELECT NEXT ROW

ADDRESS OF NEXYT ROW

MULT ROW BY ALL COLUMNS
EXIT TO MAIN PROGRAM



PAGH 144 »#131 MATRIX ROUTINES

2103 .

R R A L e R YT Y )

01050nnn SUBRROUTINE MATRIX [NVERT wwae

DI ORI R TN AR IR NN ARR A AR B PO R AR R A AR AR ANN RO RAIN RN AR NN

V187 «0PERATIUN OF FORM MAT B3 = [NV B1 "

P138-681,83 ARE ADDRESSES OF BASE ADDRESS OF .

Q109%MATRIX TO BE INVERTED AND RECEIVING MATRIX »
BI11D«RESPECTIVELY, B2 IS REDUNDANT, METHOD USED »

8131918 GAUSSIAN ELIMINAYICON WITH COLUMN "

0312«PIVATING »

Bl ISt AN AN IR AR N A AR TR RN A RN AR A A N R R R AR N T AN IR

B114»

0115 | 12441 0004800 LINY NOP SUBROUTINE MATRIX INVERT
0116 | 12442 916345 JSB LCHK2 TEST 81 FOR UNASSIGNED TERMS
8117 | 12443 0602174 LDA Bi+l DIMENSIONS OF HATRIX B1%
2118 | 12444 064240 LDB B3+1 DIMENSIONS OF MATRIX B3
03119 | 12445 2106332 JS8 COMPR CHECK DIMENSIONS

0120 ' ROW AND COL VALUES T3,T74
Di2tw MAKE COPY OF MATRIX B{
2122# : IN FREE CORE

03123 | 12446 0068177 LDa B3 SAVE

0124 | 12447 673127 STA 113 83

0126 | 12450 0608174 LDA Ble} COMPUTE SIZE

0126 | 12451 (15336 JS8 MDIM OF MATRIX

8327 | 12452 003004 ’ CMA, INA

128 | 12453 AL 100 ARS SAVE

0129 | 12454 873114 STA T2 ELEMENT

8130 | 124838 @o1lvvo ALS COUNTER

131 | 12456 p6414y . LbB LSTPY SAVE

0132 | 12457 006804 ING ADNRESS OF

0133 | 12460 074175 ST B2 FREE CORE

P134 | 12468 @74177 STH B3

0135 | 12462 QB7364 CMB, INB COMPUTE SJlZE OF

01306 | 12463 044142 ADB HSTPT FREE CORE AREA

0337 | 12464 D400N1 ADA ENOQUGH

0138 | 12468 002020 §8A CORE LEFT?

G139 | 124066 025473 JMP E1 NO

0140 | 12467 016123 JS8 REPLC YES, COPY SOURCE HMATRIX
@141 (12479 0863127 LDA Tt3 RESTORE , -
0142 | 1247 B70177 §STaA B3 B3

9143 (12472 016176 JsB LIDN SET DESTINATION TO IDENTITY
B144 | 12473 063127 LDA T13 RESTORE 1ITS :

B145 (12474 070177 STA B3 BASE ADDRESS

0146 | 12475 092400 : CLA . INITIALIZE

8347 12476 B73126 STA T12 MAXIMUM

0148 | 12477 073127 STA T13 ELEMENTY

0149 12500 069175 LDA B2 COPY 82 INTO Bt AS

8150 | 12503 0870173 STA Bi B2 NEEDED LATER

8151 12502 160173 LINLL LDA Bi,l LOAD

P152 | 129803 034173 152 84 NEXT

0153 | 12504 164173 L08 B1,1 - ELEMENT

154 (12505 034173 182 B1

0169 | 12506 0A2020 SGA GET ABSOLUTE VALUE

@156 |12547 015423 J8B ARINV IF NUMBER IS NEGATIVE
@157 |312519 873132 STA T18 SAVE NUMBER

9158 12911 ©77133 8T8 T19
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- PABE 9145 #11

0159
v160
9161
8162
0163

0165
0166
0167
0168
8309
0170
2171
8172
0173
8174
8175
0176
8177
8178
2179
0180
21614
@182
01634
P384
9185
0186
8187
0188
8189
0190
6191
8192
8193
@104
2195
0196
0197
0198
9109
0200
0201,
0202
0203
0294
P205
0206
0207
0208
0209
0210
02114
8212
@213
0214

12512
12513
12514
12618
12616
12547
12320
12521
12622
12523
12524
12529
126526
12527
1253¢
12631
12632
12833
12334
12538
12%36
12537
12540

125414
12542
12543
12544
12545
12546
12547
125506
129951
12552
12553
12554
12855
120386
12557
1256¢
12561
12862
12563
12564
125695
12566
12567
12570
125714
12672
12873
12574
12575
12576
12577

114237
A13126
oa2o2n
p26322
063132
867333
8733126
wr7127
637114
026502
063126
967127
114249
8135130
070171
w7472
P02400
073134
037116
037134
063134
853116
126441

863134
267134
873114
©17067
873113
002400
073126
873127
016230
113113
puen29
015423
073132
877133
114237
213126
ga2s2an
926571
063132
267133
873126
p77127
763114
073117
837114
263114
953116
26602
063115
0019006
043113

LINLO

LIMNVY

Jsg
DEF
SSA
JMP
LDA
..DB
5TA
378
152
JMP
LDA
L.DB

Jsa

DEF
STA
37h
CLA
STA
182
152
LDA
CPA
JMP

LDA

- LDB

LINvVe

LINV?

STA
JSB
STA
CLA
8TA
STA
Jsa
DEF
8SA
JSB
STA
§78
Jse
DEF
SSA
JMP
LDA
LDB
§TA
$78
LDA
STA
Ise
LDA
CPA
JMP
LDA
ALS
ADA

MATRIX ROUTINES

+F8BA,I
T12

LINtW
T18

T19

T12

T13

T2
LINtY
T12

T13
FMPA,I
T16
MLBX1L
MLBX1+1}

LP1V
T4
LPIV
LPTV
T4
LINV,I

LPIV
LPLIV
T2
LWHR
T

T12
T13
+OLD
Ti,1

ARINYV
Ti8

T19
.FSBA,1
T12

LINVY?
Ti8
T19
T12
T13
T2

T8

T2

T2

T4
LINVS
T3

T1

- LAST

SUBTRACT EXISTING MAX,
VALUE
SKIP AND SWAP IF POSITIVE

SWAP

ALL ELEMENTS EXHAUSTYED?

NO

COMPUTE RELATIVE TOLERANCE
TOL=ABSOLUTE TOL » MAX VALUE

ABSOLUYE TOLERANCE
RELATIVE

TOLERANCE
INITIALIZE PIVOY

REQUIRE CONSTANT (ROWe1)
SELECT NEXT PIvOT

TEST IF HAVE PROCESSED
PIVOT

NORMAL EXIT TO MAIN PROS
SCAN PIVOTAL COLUMN FOR
LARGEST ELEMENTY

COMPUTE ADDRESS OF PIVOT
COLUMN USING ROUTINE LWHR
ROW COUNTER

ON RETURN, ADDRESS IN A

712,713 18 STORE
FOR BREATEST VALUE
LOAD FP NUMBER

OBTAIN ABSOLUTE VALUE
IF NUMBER IS NEGATIVE
STORE VALUE OF FP NUMBER

SURTR EXISTING LARGEST VALUE
SKIP AND SWAP IF POSIT]VE

T2 STILL CONTAINS MAX VALUE
STORE NEW MAX VALUE

SET vS YO POSITION 1IN
COLUMN OF MAX VALUE

TEST FOR LASY TERM IN COL

SWAP ROMWS

COMPUTE

NEXT ADDRESS
IN PIVOT
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0219
52!6‘
0217#
0238
0219
D220
8221
0222
0223
8224,
0229
0226
0z27
0228
0229
8230
023!
v232
0233
234
023%
0236
0237
9238
239
8240
0244
P24z
0243
0244
0245
0246
e247
0248
0249
0250
0251
0252
0253
0254
02289
0256
0257
0238
0239
0260
0261
vee62
0263
264
02695
0266
0267
8268
0269
0270

12604
12601

12602
12603
12604
12606

12606

12607
1261¢
12011
12612
12613
12614
12615
12616
12617
12620
12621
12622
12623

12624

12625
12626
12627
12630
126314
12632
12633
12634
1263%
12636
126357
12649
12641
12642
12643
12644
12645
12646
12647
12650
12651
12652
12653
12654
1268%
12656
12657
12660
126614
12662
12663
12664
12665
12666

®73113
026551

263134
PR6464
pL170067
P73113
8634147
006404
817067
W73114
P63134
006494
617101
B73123
p73124
863117
ARc4A04
@L71a1
873125
863115
AB83004
873126
816230
113113
73132
R77133
016234
115114
173113
837113
177113
937113
863132
P67133
173114
P37514
177114
¥37114
P16230
113123
073132
077133
BL6230
113125
173123
037123
177123
a37123
063132
067133
17312%
P37125%
177125
037128
037126

LINVE

LIMNVS

MATRIX RUUTINES

STA T
JMP LINV2

LDA LPIV
cLa,INB
JSB LWHR
8TA T1i
LDA T5
CLB,INB
JSB LWHR
STA T2
LDA LPLV
CLB,INB
JSB LWHR2
STA 19
STA Tin
LDA T5
CLB,INB
JSB LWHR2
STA Ti1
LDA T3
CMA, INA
STA T12
Jss ,DLD
DEF Ti,1
STA 718
§T8 119
Jss ,DbLD

_DEF T2,!1

STA Ti,1
Isz 71
$T8 V1,1
1sz2 T1
LDA T18
LDB Tt19
STA 72,1
182 T2
ST8 T2,1
182 T2
Jss .DLD
DEF 79,1
STA T18
sT8 Tt9
JSB JDLD
DEF T11.,!
STA 79,1
182 719
STB T9,!
IsZ 19
LDA T1i8
LDhB T19
STA Tit,l
IsZ T11t
ST V11,1
182 Tt
ISz T12

COLUMN
SELECT NEXT TERM
SWAP ROWS LPIV AND TS
COMPUTE ADDRESS
OF PIVOTAL ROW

ADDRESS OF PIVOTAL ROW

ADDR OF ROW TO BE SWAPPED

COMPUTE ADDRESS OF
PIVOTAL ROW IN J=MATRIX

KEEP COPY

COMPUTE ADDR OF ROW TO
BE SWAPPED IN J=MATRIX

COUNTER FOR TERMS IN A ROW
SHAP ONE ELEMENT OF ROW

SWAP ONE ELEMENT IN A ROHW
OF I~MATRIX

SKIP IF DONE
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8271 12667 026626 JHP LINV3 SHAP NEXT ELEHMENT

0272w HAVE LARGEST ELEMENT IN
0273w PIVOTAL POSITION, FIND
8274+ VALUE AND TEST TO ZERO
0275 FOR SINGULAR MATRIX
0276 12670 P634134 LDA LPIV COMPUTE
A277 12671 Q67134 Lps LPIV ADDRESS OF
P278 12672 617067 JSB LWHR PIVOT
0279 12673 G73113 STA T§ ELEMENT
8280 12674 016230 JSB ,DLD PIVOT VALUE
0281 12675 113113 DEF T1,1 3
9282 12676 @02020 . 8SA OBTAIN ABSOLUTE VALUE
@283 12677 015423 JSB ARINV. IF NUMBER 18 NEGATIVE
9284 12700 114237 JSB FSBA,I SUBTRACT TOLERANCE AND
9285 12701 @00171 DEF MLBX1
P286 12782 RO202p $SA COMPARE TO ZERO
P287 12703 014477 JSB ERROR PRINT'NEARLY SING MATRIX®
0z88w ' DIVIDE PIVOT ROW AND ROW
P289w IN 1«MAT BY PIVOT VALUE
0290 12704 963113 LDUML LDA T} ADDRESS OF PIOT ELEMENT
0261 12708 A73414 STA T2 ,
0292 12706 N69466 LDA HONE LOAD
0293 12707 264325 LDa .2 : t.a
9294 1271p 114241 JSB FDVA,1l
0205 12711 113113 DEF T1,1
0206 12712 ©73132  STA Ti8 INVERSE OF PIVOT
0297 12743 B77133 STB T19
0296w ' MULT ROW. BY 1/PIVOT
- D299 , STARTING AT PIVOT+!
0308 12714 863134 LDA LPIV
0331 12715 73125 STA Tit COUNTER FOR ROW
0302 127316 B37125 LINVE 1S8Z Tif INCREMENT COUNTER
0383 12717 063125 LDA Tit
P304 12720 ©53116 CPA T4 TEST FOR END OF ROW
9305 12721 426733 JMP LINL2 :
P36 12722 037114 . 182 T2 ADDRESS OF NEXT ELEMENT
8307 12723 0837114 ISZ T2
B388 12724 016230 Jss .oLp
0309 12725 113114 DEF Y2,1
0310 12726 114240 JSB JFMPA,I
0311 12727 013132 DEF Ti8
9312 12739 216240 JSB .DST
8313 12731 113144 DEF T2,!1
0314 12732 826716 JMP LINVE
03159 MULT ROW IN I-MATRIX BY
0316w 1/P1VOT, SKIP IF ELEMENT=g
0317 12733 063124 LINL2 LDA Ti0 ADDRESS OF PIVOT ROW
9318 12734 973117 STA 15 _ IN 1<MATRIX
8319 12736 963115 LDA T3
8320 12736 003904 CMA,INA SEY
9321 12737 073125 STA T11 ROW COUNTER
6322 12740 0162390 LINI3 JSB .DLD
0323 12741 113117 DEF T5,1 , _
0324 12742 GO2003 SZA,RSS SKIP MULYIPLICATION IF ZERO
325 12743 086002 $28 S

D326 12744 P26746 © JMP we2 NOT ZERO



PAGE

0327
0338
8329
933@
0331
P332
2333
NI34
6335
3306w
B337¢
0338
B339
8340
n341
0342
343
0344
0348
0346
0347
9348
B349
8359
B3
352w
BI53w
354«
0358
P356
80357
6368
03%9
8360
p361
0362
P363w
9364w
D365
0366
0367
03606
0369
20370
371
0372
6373
0374
23798
8376
0377
p3ze
Q379
a380
p3st
0382

2148 ri1

12743
12746
12747
1275¢
1275}
12752
12753
12734
12755

127858
12757
12760
127614
12762
12763
12764

112769

12766
12767
12770
12774

12772
12773
12774
1277%
12776
12777
13000
139091

13002
13003
1304
130205
13006
13007
13010
13011
13412
13013
13014
13015
13316
13017
13020
13021
13022

pa67862
114240
013132
B316240
113147
037147
037137
837125
p26740

Rd2400
070173
034173
weeL73
¢53116
826835
253134
226760
0060173
286404
217101
073129

R6OL73
N67134

vi7067 -

#73123
216230
1evnpo
B73124
@77122

063134
8743127
N63113
873114
837127
p63127
053116
027033
837123
037123
P37114
837114
63121
067122
114240
113114
073132

LINLA

LINVA

LINVS

JHP
Jss
DEF
Jsa
DEF
152
182
182
JHP

CLA
$TA
182
L.DA
CPA
JMP
CPA
Jue
LDA

HATRIX ROUTINES

LINLG

«FMPA, L

T18
.DST
15,1
T5
75

Tit DONE?

LINL3

81

ZERO

NEXT ELEMENT IN I=MATYRIX

NO

PERFORM ROW MANIPULATIONS
AND SUBTRACTIONS YO REDUCE
PIVOT COLUMN TO 2ERO

Bi SELECY NEXT ROW

B1

T4
LINVY
LP1V
LINYVa
B1

CLB,INB

JSB
STA

LDA
LDB
Jag
STA
JsB
DEF
STA
sTB

LbA
STA
LDA
STA
182
LDA
CPA
JHP
152
132
162
162
LDA
Lb8
JsB
DEF
STA

LWHR2
Ti

B1
LPLYV
LWHR
19
+DLD
byl
17

‘T8

LPIV
T13
T

T2
T13
T13
T4
LINES
19

T9

T2

T2

17

T8
JFMPA, I
T2,1
T18

TESYT FOR LASY ROW
SELECY NEXT PIVOTY
TEST 7O SKIP PIVOTAL ROW
SKIP PIVOTAL ROW

ADDRESS OF ROW TO BE TRANSFORMED
IN I~MATRIX

COMPUTE MULTIPLIER WHICH

18 THAY ELEMENY IN ROW TO

BE TRANSFORMED WHICH LIES

IN THE PIVOTAL COLUMN

SAVE ADDRESS

VALUE OF MULTIPLIER

DO ELIMINATION OF ROWS IN
ORIGINAL MATRIX, START AT
COLUMN LPIVel -

COUNTER

TEST FOR LASY TERM IN ROW

T9 1S ADDRESS OF

ELEMENT YO BE CHANGED

T2 IS ADDR OF CORRESPONDING
ELEMENT IN PIVOTAL ROW

MULTIPLIER«VALUE [N
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0383 13923 077133 STB T19 PIVOT ROW

oaga 13024 016230 JS8 .DLD

9385 13025 113123 DEF T9,1

8386 13026 114237 JSB .FSBA,I

0387 13027 013132 DEF T18

0388 13030 016240 JSB .DST TRANSFORMED ELEMENT
0389 13433 113123 DEF 19,1

0398 13032 027006 JMP LINVS SELECT NEXT TERM
0391w DO ELIMINATION OF ROWS IN
03920 IDENTITY MATRIX, START AT
0393w BEGINNING OF ROW AND LEAVE
0394 _ ELEMENT UNCHANGED WHEN ZERO
0395w : IN PIVOTAL ROW,
2396 13033 063124 LINIS LDA Ti0 ADDRESS OF

9397 13034 073117 STA T5 PIVOTAL ROW

0398 13835 063115 LDA T3

0399 13036 0030304 CMA, INA SET

0400 13037 873127 STA T13 COUNTER

0401 13048 163117 LINIS LDA 75,1

0422 1304y 837117 182 15

9403 13042 167117 LDB 15,1

0404 13043 037117 152 15

8405 13044 DVRV03 SZA,RSS SKIP IF ZERD

9406 13745 0060V2 SZH

0407 13246 027050 IMP #e2 NOT ZERO

0408 13147 027062 JMP LIN17 ZERD

0429 13088 114240 JSB FMPA,1  MULTIPLY BY

8410 13051 013121 DEF T7 MULTIPLIER
@411 13052 073132 STA T18 o

8412 13033 877133 ST8 T19

0413 13054 016230 JS8 ,DLD -

@414 13855 113125 DEF Tit,1

9415 13056 114237 JSB FSBA,!

0416 13057 813132 DEF T18

0417 13060 816240 JSB . DST

0418 13961 113125 DEF Tii,1

@419 13062 037125 LINL7 152 V11

0428 13063 p37125 182 T11

@421 13064 037127 1SZ T13 «

P422 13065 D27d40 JMP LIN18 SELECT NEXT TERM
0423 13266 826760 JMP LINV4 ELIMINATE NEXT ROW
04240

@425

D420 R AR N IR A ARG I AR AT AR AR IR A AR AR AR TR AR ARNN AN AT ON

0427 weann SUBROUTINE LWHR ITY
D4280 0200t 0t At aRURARERRRANRIRRANEARAONNNGAT AR
B4292SUBROUTINE COMPUTES ADDRESS OF AN ELEMENT »
B430«IN MATRIX GIVEN BY B2, ROW AND COL VALUES
OAJL#ARE SUPPILLIED IN A,B. ADDRESS IS LEFYT IN A «

P4I2VYENTRY LWHR2 COMPUTES ADDR IN MAT 83 L

DA St R AR AR R AN AR AN AN AR AN AR AR AR RN AN RN R A NG RN
P434e '

0435 13067 ©APBUP LWHR NOP

0436 13470 877121 §T8 17 SAVE COLUMN #
0437 13071 040431 ADA M{ .

0438 13072 0815236 JSB MPY
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MATRIX ROUTINES

T3

17

M1

B2
LWHR, |

17
Mi
MPY
T3
L4
M1

B3
LWHR2,1

(A=1)T3

+{(B=g)

DDR=8242((Ael)aT34(Bw1))

L YA R R R R R R  E E I R T T X

L]

DG DN R RO TR AN A AR IR AT AN IR R AR AN ARV R AN RN RGN R AW

e NO ERRQRSe

-

B4a39 13273 913115 DEF
0440 13074 043124 ADA
2441 1307% @40431 ADA
V442 13076 001000 ALS
0443 13677 049175 ADA
R4a4 13100 1279067 JMP
0445 13101 QOO0RA LwkR2 NOP
84406 13102 07712} $T8
0447 13163 0404318 ADA
0448 131048 815236 JsB
D649 13105 013115 DEF
P450 13106 943121 ADA
@4%1 13107 BAvaly ADA
2452 13110 201000 ALS
€453 131145 040577 ADA
G454 13112 127101 Jnp
0455w

64560

0458w CONSTANTS
0460w

840631 13113 poUREA T 8ss
B4a62 13114 000NV T2 CEE]
0463 13115 pRVOGE T3 BSS
‘0464 13116 ROOURO Ta CEE]
9463 13147 PB0OLUD T5 8ss
04566 13120 9AY90P T6 CRE
P467 13121 Beveve T7 . BSS
0468 13122 6BGAGA T8 BSS
0469 13123 pvoLovs T9 BSS
@470 13124 @asdevs Tie 8SS
P47y 13125 90HAMO Ti1i BSS
0472 13126 000000 T12 88S
0473 13127 evenes 7113 RSS
@474 13138 (41433 T16 DEC
P475 13132 poeeve T18 BSS
G476 13133 0de00n Ti9 ASS
0477 13134 0VGUN8 LPIV BSS
0478 13135 114236 LPLUS JSB
0479 13136 108175 DEF
048D. 13137 114237 LMIN JSB
0481 13149 114248 (LTIME. JSB
0482 1314% 034175 INCB2 1S2Z
0483 13142 FINIS EGU
@484 - END

P et P o P et e b B fuh s et Jut b P b P

oFADA, !
82,1
+FSBA, I
FHMPA,L
82

L ]

TEMPORARY CONSTANTS

ABSOLUTE TOLERANCE

GENERATES CODE

GENERATES CODE
GENERAYES CODE
GENERATES CODE
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