BASIC
(REV. A)

BINARY TAPE

SOURCE TAPES

SOURCE LISTING

20392-60001

20393-80001
20392-80002
20392-80003
20392-80004
20392-80005
20392-80006
20392-80007
20392-80008
20392-80009
20392-80010
20392-80011

20392-90001



SYMBOL TABLE
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PREAD
WRITE
PUNCH
REED
LwBM
FUAM
LhANM
PBUFF
PBPTR
FWABP
FCORE
SYMTF
SYMTA
LSTAK
ASBTB
SBTYBE
IMOFF
IMON
TLINK
PLSTR
LISTR
TLSTR
«BUFA
BADDR
CCNY
SBUFA
SEPTR
TFLAG
TTYFL
TSTPY
LSTPY
HSTPT
PRADD
NXTST
+«LNUM
TYPE
DSTRY
NXTDT
DCCNT
“RSYM
SIGN
EXP
XH
XL
TEMPS
MLBX1
Bl
B2
B3
START
RUNA
FASES
PEXMA
RDYDA
DRQSA

ese10}
209102
aepies
o104
Bo0106
gee11e
weo11l
eop112
peB113
200114
ee011S
#U0116
600117
voei20
sep12}
J00122
ece123
voo124
pee12%
280126
eeo127
o00e130
00131
o132
2802133
000134
200135
200136
288137
08e140
voei4l
000142
009143
woo144
200145
000146
o147
vosi15e
000151
eeo182
000153
200154
200455
000156
0157
000171
000173
000178
eee177
000201l
oon2e2
pee2esl
000204
000205
00R206

ASFB,A,B,L,T

BASIC LANGUAGE == JANUARY 1,

1970
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LISTA
MATA
EMATA
TSRCH
FNDPA
CNSTA
NUMCA
INCHK
ENCTA
NUNOA
PGINT
OUTIA
ouUTSA
OUTLA
OUTCA
GETCA
DIGCA
LETCA
SSYMA
FETCA
FORMA
«LOGA
«EXPA
+FADA
«FEBA
+FMPA
+FDVA
ARINA
MPYA
FLUNA
PACKA
FLY
IFIXA
PRNIA
CHRSA
ACCST
DELST
FDAT
LCK2A
XEC4A
FSCiA
FOR1A
FOROA
FOR@B
FOR1B
FRiZA
EQF
NOEOF
E8MIA
ESYN3
FSCEF
E6M1A
EBUFA
EBFA
LBUFA
LNBFA

eee207
eodezie
eep2attl
efez12
288213
200214
s00215
200216
eae217
200220
vegaal
200222
220223
280224
ePmr225
eadp226
oeeaz27
p2e2le
sepasiy
280232
20233
200234
028235
oee23e6
800237
080240
000241
oge242
200243
000244
000248
vaea4s
280247
e002%e
02025}
peeas2
000283
829254
000255
0022856
vo0as?
200260
egp261
vepa62
2080263
200264
vBe263
220266
000267
ege270
vee271
vep2za
eoe273
eee274
0eoe75
veez276
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ERBS
RECER
FopPBS
STBAS
XECBR
ARBAS
PDFBS
TBLAD
STTYP
MATIO
MCBOP
PDFNS
MATFN
ANEXT
ADATA
ATHEN
ATO
ASTEP
ANOT
ATAB
MBXxXL
ol

o2

o3

o4

o6

o7

o8

o9
10
12
13

' 23
26
27
28
30
31
32
33
34
37
40
4l
43
<45
46
47
48
.58
063
8100
E

F

72

eee277
eselee
eses30l
gael302
¥0e303
220304 .
oee3es
2003006
000387
00310
008311
e2e312
000313
220314
0ee31s
008316
200317
eoe32e
eso321
asp322
230323
0ep324
200328
oepl326
eep327
000330
eae33¢
020332
vee333
2009334
P2R33%
020336
000337
peo340
200341
030342
080343
0B0R344
220345
200346
200347
200350
200361
eea3s2
208353
000354
008355
028356
000387
200360
ege3e6l
20362
000363
008364
0983653
280366
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74 208367
75 eee370
N 0ee37}
8 220372

8133 030373
8177 000374
8200 228375
MSKO 000376
BaR® ~ 020377
B776 000400
MSK1 bos4n}
B1o@o 000402
Bz2ooo 200403
B3000 020404
SCCNT 062405
84000 000406
LF Qoe407
81400 000410
UNMNC Boe4ilt
82280 voe4di2
82300 000443
DEFOP pos4ia
REMOP o2e4Ls
RDOP geedss
TENTH geestr?
OPMSK veo420
MEK4 vgo42l
INF 0ge422
TYPFL ooe423
TABCN 000424
OPDMK 000425
RMODE paL426
UNNRM 200427
HIMSK 030430

M3 0ep43}
M2 eoe432
M3 PER433
M4 VoR434
M5 000435
Meé 208436
Mz 000437
M8 220440
Mo 200441
Mio 200442
Mii 020443
nys 800444
LY P00443
M21 020446
M25 peo44y
mn3e 020450
D53 000451
D72 200452
Dieeo P22453
M7 2 000454
M73 2Pe453

M76 200456
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D133
nase
m310
mM1000
MAXSN
MSK3
Fi
OMARK
HALF
HONE
MNEG
FLEBT
MAXF X
MINFX
BLANK
ERROR
MVTON
MVTO1L
CONST
CONS1
CONS2
CONS3
SYEL2
NUMCK
NUMC1
NuMC2
NUMCS
NUMC4
NUMCS
NUMCS
NUMC7
NUMER
NUMC8
NUMCY
NUMLO
NUML2
NUML3
NUML 4
NUMLS
+PACK
PACK1Y
PACK3
UNDER
PACKA4
OVRER
OVFLW
NORML
NORMY
NORM2
NORM3
MBY1®
DeYi@
MPY
MPYL
MPY2
SYMCK

000457
0304060
PoR4b}
820462
A20463
0o2R437
00B464
2080465
200466
00@466
ga0470
200470
er0472
000474
000476
eeeaz7
200554
0Bes%56
200367
Qde602
200605
220611
voe6la
000615
vee0626
200634
8009652
020657
000664
20@703
000706
vae716
00@725
oee727
0ee751
ee0758
vee772
000776
ap1005
201020
001040
201073
001074
oese77
ve1100
201103
801113
voi12s8
eeg127
0281130
01147
eo1200
001236
ee12%6
ev1271
001274
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SYMC} 001302
SYMC2 001312
FNDSB 201323
FNDSY vo1326
CALER 021330
MDIM pe1336
MERS 2813%2
SBF1X 0e1353
IFIX 001364
IFIXY ve1404
IF1X2 vo141@
IFIX3 pR1414
ARINV po1423
ARIN} B21442
ARIN2 831452
«FLUN UB1456
SLWST 201467
El 201473
BHSTP pa1476
STTOP 021505
OPCHK 0213518
€8 201526
OPCH1 201527
RSCHK 201536
DIGCK e@1570
LETCK 001603
GETCR Vo164
BCKSEP 201633
ENOUT 021643
EDELM 221656
EDELL pR1660
QUTLN 021677
QUTCR 801715
TEMP 2ep160
TEMPY 280161
TEMP2 080162
TEMPJ 008163
TEMP4 0060164
COUNT V2pL65
STEMP 020163
MANTL 001274
MANT2 081336
EXPON vo1603
DPFLG 003633
ARYAD 0017148
ECL vees567
F INBP 031734
RDYA Yo2000
READY voz001
LFEED 202004
QMRKA Bo2005
STOPA vozene
CMNDA 002007
ENTRY 02010
FLUSH ve2029
RDYPT 002027
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PEXMK 002041
DATAL 082046
6TRCD 202056
RPRCS w2064
RTLE 002066
RBOUT ge211s%
DRQST ne2i21
CKRCD us2126
INVSC 002137
CMNDS 002146
RUN 0e2146
SCRTH 02150
TLIST 202151
PLIST 082153
PTAPE ve2169
PRERR vezi7e
EOTR po2174
sTOP ga2200
TAPE 0A2214
BYEC ve2216
SYNTX 002220
SYNEY 002236
SYNT1L 2g2247
QUOTE 802257
COMMA 482261
SMCLN 882263
RPARN 002263
RBRAC 002267
SCMMA  ©02271
ASSOP 0082273
PLUS 202278
MINUS pe2277
TIMES 02381

bly 222383
EXPS 202305
6TR 002387
LSS 222311

UNEGL vag3ild
EQUAL 02315
UNMIN 002317
LBRAC pe2321
LPARN ve2323
UPLUS 202328
OROP ve2327
MSFLG 002330
ANDOP 2023314
DFLAG 002332
NOTOP 002333
PFLAG 202334
GTREQ 202335
UFLAG 202336
LSSEQ 202337
LETS 0023409
SYNE2 202346
EOST 802346
DIMS 902351
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cOoMS
SYNESJ
COMS1
DEFS
SYNEA4
SYNES
SYNE®
REMS
IFS
SYNE?7
6OTO8
FORS
SYNES
SYNEY
SYELD
NXTS
ENDS
WAITS
CALLS
CAatLL2
SYE1!L
CALLS
DATAS
READS
SYELS
PRINI
PRINS
PRINZ
SYEL4
PRINJS
SYELS
PRINA
PRINS
MaTS
SYELG
SYEL7
MATSO
SYE18
MATS]
MATS2
SYEL9
SYE20
MATSJ

SYE21
MATS4

SYE22
MATSS
SYE23
MATS6
SYE24
MATS7
SYNTB
FSC
FSC1t
FSC2
FSC3

002355
222361
222363
002374
0a240%
vaz420
002424
202434
002437
002448
002445
002480
202452
¥82465
pp2500
2223502
2025006
ga2812
222514
22532
002540
202543
0823547
c325%7
282561
202573
002577
092604
002613
802623
002629%
022647
002651
A32654
222656
ee2671t
02673
ev27@2
802710
gezra2z
002753
282778
282776
ea30087
003010
es3020
083024
ve304l
PO3I0A45
0R3057
203061
003067
3114
803117
gesi2y
003146
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FSC4
FSC5
FSCE!
FSC7?
FSC6
FSC8
FSCE2
FSC9
FSC10
FSC11
FsC12
FSC13
FSCE3
FSC14
MCBCK
FPOP
FRCUR
SSoVv
FSCE4
SBSCK
§BSC1
$85C2
$BSC3
ARRYS
ARRE
ARRID
ARRE2
VAROP
VAROY
VAROZ2
VARO3
VARU4
VAROS
LTR
STROP
LPCK
RPCK
MATSB
GETPF
NUMOP
SYCHMD
STCHMD
LET
DIM
com
DEF
REM
GOTO
IF
FUR
NEXT
GUSUB
RTRN
END
STP
WAIT

e@3162
vazi7e
003201
po3210
203227
203253
203253
ve3261
023271
023278
pu3301
203304
083385
203317
203322
203332
283353
203371
003401
003483
033436
203450
0Va3473
203530
2233534
203544
243547
¢235%56
c23600
803604
283616
823620
V23624
P23635
ve3650
233661
083671
20837084
203734
203744
va375%
0@3776
ea4006
po40ll
oe4014
ge4017
284022
04028
004230
204032
004035
024040
084044
084050
204053
0R4056
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CaLlL
DATA
READ
PRINT
INPUT
RSTOR
MAT
THEN
70
STEP
NOT
AND
Or
GTE
LTE
AUNEG
TAB
SIN
cos
TAN
ATN
EXPN
(W]
ABS
SQR
INT
RND
SON
ZER
CON
IDN
INV
TRN
TESRH
TSRC1
TSRC2
TSR1Q
TSRC3
TSRC4
TSRCS
TSRC6
TSRC?
TSRCS
TSRCY
PRGIN
SYE2S
PRGI
INTCK
INTCY
INTC2
CHRST
CHRS1
CHRS2
CHRS3
DLSTM
ACTST

20406}
004064
034067
0g4e72
004076
04102
e04187
oQ4112
[T RRY-]
24117
204122
804125
004139
204132
004134
204136
204140
204143
204146
004151
004154
004157
284162
084165
24179
024173
004176
004204
004204
084207
pad4212
0B4219
204220
vg4223
204246
po4262
¥R4260
204271
004276
#04304
004310
224313
204321
204326
0234333
024344
004346
024351
004354
Po4373
204410
304414
0R4432
004433
004437
004447
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ACCS!
ACCS2
ACCS83
ACCS4
FNDP8
FNDPY
FNDP2
FNDP3
FNDP4
CLPRG
CLPRY
CLPR2
OVCHK
L187

L1STR
LISTY
LISTS
LIST2
LISTa
L1STS
L1ST6
LIST?
LISTS8
LiISTS
LIs1D
LIStt
Lissa
LIS
LIS14
OUTIN
ouTl!t
ouTl2
ouTI3
ouTsSY
ouTS!
MCcOuY
MCoUl
MCOU2
mMcous
LDVSR
SFLAG
TABLE
LNGTH
SMEND
SLENG
TBLPT
TSPTR
INTGR
LFLAG
DJVSR
LDZRO
MIND

MFASE
MLOPL
MLOLO
MLOL2

004472
04474
004477
004307
024513
024516
224533
004534
834535
004537
204544
034553
224556
204572
pa4ce7
004614
004633
2846482
2040644
004670
224703

- 204710

004723
024732
004751
204765
204772
205003
'I'LT B9}
008015
pes5024
005043
005046
3050585
oese56
eese77
vesioe
ees112
205120
205132
203530
P04333
eee167
204351
224556
004513
204537
204556
204333
904351
204556
224513
088137
205151
o516l
1 1-294 )
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MLOLS
MLOP2
MLOP3
MLOP4
MERJ
MLOPD
MLOPS
MER4
MLOP7
MLOP8
MLOPD
MLOPS
MERS
MiLOP
MERG
M2L0OP
MER1D
M3LOP
MER7
M4LOP
STDIM
ESYMT
HERS
MSYMT
MSYM
MBUF
MBOX1
MBINL
MBINZ
MPTR
MNPTR
comL
MWDNO
D16CT
FORMX
FORM}
FORM2
FORM@
FOR11
FORiO
FORM4
FORMS
FORMG
FOR12
FORM?
FORM9
XECTB
XEC
XEC?
XEC4
XECS
XEC6
FETCH
SETDP
STSRH
STS8R}Y

pe8202
oes5211
005244
805264
286264
2098272
285381
005312
2e5320
2085335
2e837e
208373
008377
Bas5407
006413
pR5414
05431
205445
Pe5464
0085466
og5%5@0
2953581
eess512
208522
285341
295343
pee1%7
201467
021536
229135
001515
20170
gee171
ve5s22
235344
025547
2083567
eps612
0a5617
208626
085636
RO5645
205651
ees8714
ee5726
8057514
ges761
pacoes
06025
2036044
20608354
206053
006064
veee74
26108
2086110
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STSR2
FDATA
FDATY
Ed
FDAT2
FLWST
FVSRH
FVSR}
FYSR2
ELET
EGOTO
EIF
EFOR
EFOR1
EFOR2
EFOR3
ENEXT
ENEXY
ENEX2
ENEX3
EGOSB
E2
ERTRN
E3
EwAlT
EWAIL
ECALL
ECALL
ECAL2
EREAD
PRNIN
EPRIN
EPRIO
EPRI
EPR]2
EPRI3
EPRIA
EPRIS
EPRIG
EPRI7
EPRI18
ETAB
ETABI
IENTA
EINPY
EINP2
EINPT
EINP3
ERSTR
AROTB
BINOP
8INOY
BINOR
ESCMA
ESCM]
E6

006124
ge6126
206127
206135
226137
2ac147
206163
206173
0862014
206203
006205
206212
206216
ope239
006263
©0we6274
206312
206333
206340
206347
206353
206363
226364
226367
v86373
206404
06412
206423
0643}
206441
806456
006474
0B6477
2065802
2e651@
206327
086536
006542
206556
2063568
206683
Vo6685
006627
ve6631
226632
206634
206643
206652
206656
206663
0R6707
206717
006720
8p6722
206747
80670680
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ESBS
EBTR
ESTRY
E8TR2
EFAD
EFSB
EFMP
EFDV
EPWR
RPWR
BASER
EPWRY
IPWR
IPWRY
IPWR2
IPWRS
1PWR3
1PWR4
PCHK
POWER
ZRTNG
PCHK1
EGTRT
ELST
EEQL
EEQLY
EGORE
ELORE
ENEQL
ENEQL
FALSE
TRUE
EUMIN
ELBRC
EOR
ORS
Ok81
EAND
ANDS
ENOT
ADMUP
ADMU1
ADMU2
ADMU3
ADMU4
ADMUS
FAD
.F8B
.F8B1
UNPAK
JFHP
FDV
FDV1
FDV2
DBYZR
1DV

006771
ee7002
007007
var7ee2
287026
o@87831
207834
887037
pazo42
2070354
2287957
6e7065
887873
0271083
ee7107
eu7117
87124
807135
027144
2087153
2071356
2871061
207164
@e7171
sae7176
eaz200
oe7203
07210
407215
eezaiy
pe7221
037224
807227
eer7232
0087240
eB7242
287244
207246
¥07250
007253
ee72%7
ep7264
ne7302
227313
007334
087337
007343
007347
va7362
207366
007416
227463
887543
297546
097547
287552
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IDIVL
iIDive
SSYMT
SYMT!
symv2
SYMT4
SYMTS
ERR
RCERR
EBUFF
EBFF
LBUFF
LNBFF
PDFT
NUMOT
NS1§
NS2
NUMO}
NUMO2
NUMOS
NUMOJ
EOUTZ
EOUT3
EOUT4
EQUT6
EOUTS
EQUT?
EQUTS
ERNDY
ERND2
ERND3
EQUTI
EGUTY
EOvie
GETDG
RETCR
Al

A2

Ci

ce
ETAN
TRGER
BOTHI
ELSEY
ELSER
FOP1
K1
XTEMP
YTEMP
UTEMP
K2
COEFF
EATN
BTHL
ELSI
ELS2

087877
207601
goz620
0R7649
0e7647
287667
207674
007701
vioeetl
e1e087
010013
vieoLs
210022
010024
0100480
210052
010055
vie101
e1e0110
elelr27
P12133
2102153
210164
210175
210213
010217
o1e223
010227
010242
210262
010276
210303
210333
P1e340
210344
o10370
006074
¥06105
206147
286163
210406
a1e420
01044}
012467
012472
210475
010477
a19501
2105083
210508
0105087
210511
21532
010046
10576
"2 1.1 3}
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ELS3
PlBY?2
MP2
COEF
EABS
ECOS
ESIN
PAST
TOPI
MMa
COEF1}
ERND
ESQR
SURER
BTH2
SBOX
oDD
SAl
SA2
Sy
582
EINT
EINTI
ELO6
«L0OG
LOGER
.L0GY
LNZR
R22
LE2
AAA
MB
ccc
ESGN
EEXP
+EXP
INTE
ZERE
+EXP1
EXPER
Mi24
244
AAAA
:1:1:-1:)
cccce
DDDD
L2E
«CHEB
LOPC
couTt
X2THP
ATMP
BTMP
CTNMP
DTHP
«IENT

210604
2196141
bLe613
218618
P1p642
210645
o10647
aie702
eie717
elezay
eie723
2108736
810765
e10771
v11005
211032
011034
011045
211047
u11051
2110853
211055
811068
ai110790
611072
011077
811150
811154
011154
011156
211160
211162
211164
811166
211177
211201
011274
011276
011301
e11308
211310
211311
211312
011314
011316
011320
811322
011324
211343
211371
011404
011403
011408
011407
vijail
011413
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FLOAT
«PHWR2
+RET
T4
172
T13
TT4
FFLAG
EMAT
EMATY
EMAT2
EMATS
EMATA
EMATS
EMATO
EMATY
EMATO
EMATS
EMATO
LMAP
LBASE
EnALe
EMALL
EMAL2
REDIM
REDIY
E7
MCKS
GENER
BEN2
LOOP
MOD1Y
MoD2
COMPR
LERR
LCHK2
LCHKY
LCHK4
LCHK®6
LCHKS
ADD
ADDY
sus
REPLC
REPLL
SMULT
LCON
LCONI
LCON2
SZER
LIDN
LIDNY
«DLD
«.D8T
GETAD
GET

211432
011448
011484
007463
007552
voR163
200164
211032
011456
211471
011535
¢11540
9115595
011561
211600
f11610
611622
11026
011662
913666
011667
11701
e11711
011728
é11732
211746
211766
211767
212000
012004
A12013
012017
p1202%
012032
212035
012045
vi120%54
012061
p12867
a12100
212103
12108
212116
ai12123
212130
212137
12145
212150
e12161
8i2170
212176
212216
812230
012240
0122%90
ui2253
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ADRES
TINY
TRAN
TRAN1
LNEXTY
MULT
MULT4
MULTS
MuLT2
LINV
LINL
LINiO
LINVE
LINV2
LINV?
LINVS
LINVS
LDUML
LINVE
LINL2
LINIS
LINLA
LINV4
LINVS
LINIS
LINLS
LINL?
LWHR
LWHR2
T1

T2

T3

T4

T8

T6

17

T8

79
Ti0
T34
T12
TL3
T16
T18
T19
LP1V
LPLUS
LMIN
LTIME
INCB2
FINIS

212264
012265
912266
912382
012304
012331
012361
912366
012374
012441
012502
912522
212535
912551
012571
012602
812626
212704
212716
212733
912740
012752
912769
213006
813033
213040
013062
213067
013101
813113
213114
213115
213116
213117
913120
£13121
913122
213123
013124
813125
013126
013127
213130
213132
913133
013134
£13138
913137
813140
e13141
013142

»w NO ERRORS»
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eep1l ASFB,A,BsL,T BASIC LANGUABE == JANUARY 1, 19740
ove3 @oazy ORG 778

0004 SUP PRESS MULTIPLE OPERAND PRINTING

0605 00877 1020877 HLT 778 CHANGED TO JSB 1078,1 BY 'BOSS®
00e6w

@P@7«e« ENTRY POINT FOR CONFIGURED BASIC

e00e8

9009 00100 124294 JMP START,!

0010

0011 00101 000008 PREAD BSS | PHOTO READER LINK

8012 @0102 900002 WRITE BSS 1 TTY OUTPUT LINK

0013 00103 00P6VE PUNCH BSS 1 PUNCH LINK

Qv14 00104 0PVOVP REED B8SS 1 KEYBOARD LINK

0815 00105 002200 DEF STOP STOP LINK

9016 ©0106 900P03 LWEM BSS 1 LAST WORD OF AVAILABLE MEMORY
0017 00107 PRMROD 888§ 1 '808S' DRIVER LINKAGE

9018 ©3110 013142 FwAM DEF FINIS FIRST WORD OF AVAILABLE MEMORY
0219 00111 0900G9 LWaAM BSS | LAST AORD OF AVAILABLE MEMORY
0020 00112 P000B@ PBUFF BSS | FIRST WORD OF USERS PROGRAM
PP21 08113 POPROE PBPTR BSS | LAST WORD¢j OF USER'S PROGRAM
0022 ©3114 PO17354 FWABP DEF FINBP FIRST WORD AVAILABLE BASE PAGE
9023 90115 0P00v@ FCCRE BSS 1 START OF FREE CORE

QY24 00116 0OBCGE SYMTF 8SS 1 START OF SYMBOL TABLE

0025 00117 @000P0Ve SYMTA BSS 1 SYMBOL TVABLE END

0026 V0120 00PGVO LSTAK BSS | LOW=CORE STACK ADDRESS

0c27 00123 013142 ASBTB DEF FINIS START OF CALL LINKAGE TABLE
0028 VY122 013142 SBTBE DEF FINIS LAST WORD «1 UF CALL TABLE
V29 009123 000000 IMOFF BSS | LINK TO INTERRUPT OFF

9030 00124 PPPG0@ [IMCN BSS | LINK TO INTERRUPT ON

0931 90125 000000 TLINK BSS | TTYY INTERRUPT LINK

0032 00126 109103 PLSTR DEF PUNCH,I

8033 09127 100102 LISTR DEF WRITE,!] LIST DEVICE REFERENCE JsB, 1

0034 80130 1903¥2 TLSTR DEF WRITE,!
0y35 90131 000008 ,.BLUFA BSS
0836 PQ132 P0VGVP BALDR BSS
9037 00133 000PGE CCMNT BSS
2038 00134 BDOGVEP SBLFA BSS
V039 00135 00Pe0d SBPTR BSS
0040 00136 900Pw0® TFLAG BSS
PP4l ©0137 900800 TTYFL BSS
Y042 00140 9BQPPUE TSIPT BSS
0pa3 00141 PP000@ LSTPT BSS
0044 00142 000009 HSTPT BSS
0045 00143 000990 PRADD BSS
QP46 ©O0144 000008 NXTST BSS
V047 ©0145 PPVOPP ,LNUM BSS
@048 00146 PD0OVO® TYFE BSS

170 BUFFER ADDRESS
1/0 BUFFER

POINTERS
SYNTAX BUFFER ADDKESS
SYNTAX BUFFER POINTER

TEMPORARY STACK POINTER
LOW=CORE STACK POINTER
HIGH=CORE STACK POINTER
PROGRAM EXECUTION
SEQUENCING INFORMATION
CURRENT LINE NUMBER
CURRENT STATEMENT TYPE

o 0 b Pub Vo Pun Pub Pub (b Gut P b oo Pt (ub (oo Dob (et Pus Bun Db Pee G

'P049 00147 BDVEOO® DSTRT BSS DATA

Pu5@ 00150 000B0® NXTDV BSS STATEMENTY
Pv51 ©0151 PVP00VP DCCNT BSS POINTERS
9052 V0152 0V000E RSYM BSS

Pp53 00153 0B000P SIGN BSS

Pp54 0D154 000000 EXP 888

fY55 BO155 200Q0E XM BSS RANDOM

0056 00156 Ddvveesd XL 8ss VARIABLE
9057 V0157 000009 TEMPS BSS 12 TEMPORARIES



PAGE ©©820 #@81 BASE PAGE LINKS AND CONSTANTS

2p58 0017} MLBX1 EQU TEMPSe+1d
0059 090173 00000 B) BSS 2
Pu6e 0BO17%5 000@ed B2 BSS 2
0661 @O177 BuvL0GLd 83 BSS 2



PAGE

2063
8064
0065
0e66
eue7
oe6s
8069
ee70
0071
bp72
8073
Qu74
0e’5
pe76
ea77
eo78
ee79
ovsoe
fest
ees2
0083
2084
ov8d
o086
ovaz
2p88
o0p89
ve9
a9l
8892
0093
0004
009%
0096
2097
2n98
0099
0100
0101
o102
0103
0104
0105
8186
oie7
o108
0109
o110
01114
0112
0113
114
0115
o116
0137
2118

8021 #21 BASE PAGE
80281 0020104 START
82202 YPD137 RUNA
@023 006Q06 FASES
00204 Vbee4a) PEXMA
80235 082027 RDYDA
P0¥206 DV2121 DRGSA
V0Z2B7 0b4A572 LISTA
00210 004110 “MATA
00211 V11456 EMATA
00212 004223 TSRCH
00213 BW4a513 FNLPA
00214 POV567 CNSTA
20215 PPUV615 NUFMCA
00216 Q04351 INCHN
V0217 001643 ENCTA
Bo220 V10040 NUMOA
08221 904333 PGINT
008222 005015 OUTIA
00223 005055 OUTSA
09224 V01677 OUTLA
20225 001715 OUTCA
00226 201614 GETCA
00227 001570 DIGCA
08230 PB1603 LETCA
80231 007620 SSYMA
00232 V06064 FETCA
BO233 005544 FORMA
BY234 011072 LLCGA
00235 B11201 LEXPA
00236 987343 LFADA
00237 007347 ,FSBA
00240 007416 LFFrPA
0024y V07463 L,FLVA
00242 021423 ARINA
PV243 PP1236 MPYA
dU244 VE1456 FLUNA
00245 901020 PACKA
P0246 911432 FLIT
00247 0D1364 IFIXA
202506 006456 PRNIA
00251 004410 CHRSA
00252 B04447 ACCST
00253 004437 DELST
00254 006126 FDAY
00255 212045 LCK2A
V0256 PP6B4A4 XEC4A
00257 903317 FSClA
00260 985547 FOR1A
V0261 005612 FORGA
00262 205617 FOR@B
00263 0V5626 FORLB
00264 PB5714 FRIZA
00265 Q014477 EOF
00266 914477 NOEOF
V0267 @8P1525 E8MIA
PB270 022360 ESYNJ

LINKS AND CONSTANTS

DEF
DEF
VEF
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
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
JSB
Jss
DEF
DEF

ENTRY
MFASE
XEC
PEXMK
RDYPT
DRQST
LIST
MAT+}
EMAT
TB8SRA
FNDPS
CONST
NUMCK
INTCK
ENOUT
NUMOT
PRGIN
OUTIN
OuUTST
OUTLN
OUTCR
GETCR
DIGCK
LETCK
SSYMTY
FETCH
FORMX
+LO0G
+EXP
+FAD
+FSB
+FMP
«FDV
ARINYV
MPY
+FLUN
+PACK
FLOAT
IF1X
PRNIN
CHRST
ACTST
DLSTM
FDATA
LCHK2
XEC4
FSCi4
FORM}
FORM®
FOR11
FORiO
FOR12
ERROR
ERROR
E8=1
SYNE3=1

INITIATE BASIC SYSTEM

PHASE 23 BUILD SYMBOL TABLE
PHASE 3t PROGRAM EXECUTION
RETURN TO MONITOR FROM SVYNTAX
RETURN TO MONITOR FROM PHASE 3
REQUEST INPUT DATA

LIST UR PUNCH PRUGRAM

MAT ENTRY IN PRINT=NAME TABLE
FIRST WORD OF MATRIX EXECUTION
SEARCH PRINT=NAME TABLE

LOCATE STATEMENT SPECIFIED BY #
SIGNED ASCII TO BINARY

UNSIGNED ASCII TO BINARY

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

INTEGER TO ASCII CONVERSION
STRINS TO BUFFER

DUMP PRINT BUFFER WITH CR/LF
PUT CHARACTER INTO PRINT BUFFEK
FETCH NEXT NONeBLANK CHARACTER
SEE [F CHARACTER 1S A DISITY

SEE 1F CHAKACTER 1S A LEVTER
SEARCH SYMBOL TABLE FOR SYMBUL
EVALUATE FURMULA & RETURN VALUE
EVALUATE FORMULA

TAKE NATURAL LOU OF ARGUMENT
COMPUTE EXPONENTIAL OF ARGUMENIT
FLOATING ADD

FLOATING SUBTRACT

FLOATING MUuLTIPLY

FLOATING DIVIDE

NEGATE FLOATING NUMBER

INTEGER MULTIPLY

UNPACK FLOATING NUMBER

PACK FLOATING NUMBER

16=8]7 INTEGER TO FLOATING
FLOATING TO INTEGER (TRUNCATION)
INITIALIZE PRINT BUFFER



PAGE

2119
0120
o121
0122
8123
0124
0125
2126
2127
b128
0129
0130
2131
8132
P133
8134
2135
8136
0137
0138
0139
0140
0141
2142
0143
D144
0145

8822 #P) BASE PAGE

80271
vez7e2
28273
3274
00275
00276
pea77
pe3e0
203614
08302
0es03
88304
go3eY
083006
egse7
ge3ie
00311
P03t2
00313
B6314
80315
00316
00317
pos20
pa3al
00322
20323

903421 FSCEF
2267567 EG6FLA
010807 EBLFA
010012 EBFA
010815 LBUFA
810021 LNBFA
087708 ERBS
080100 RECER
802255 FOPBS
103035 STEAS
1056727 XECBR
1806655 ARBAS
810023 PDFBS
803755 TBLAD
804pLe STIYP
004067 MATIO
004125 MCBOP
804143 PDFNS
PB4A204 XMATFN
BB4Q335 ANEXT
PR4P64 ADATA
204112 ATFEN
004118 ATC
804117 ASTEP
0045122 ANCT
004140 ATAB
B0BL71 mBXL

LINKS AND CONSTANTS

DEF FSCEd

DEF E6-1

DEF EBUFF

DEF EBFFe~1
DEF LBUFF

DEF LNBFF=1
DEF ERR=\

DEF RCERR=ERR
DEF QUOTE=2
DEF SYNTB=26,1
DEF XECTB=26,1
DEF AROTB=6,1
DEF PDFT=}
DEF SYCMD

DEF LET

DEF READ

DEF AND

DEF SIN

DEF ZER

DEF NEXT

DEF DATA

DEF THEN

DEF 70

LEF SYEP

DEF NOY

DEF 14AB

DEF MLBX{
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0147 ©B324 900001 .1 DEC
2148 00325 990002 ,2 DEC
8149 ©0326 POPBO3 ,3 DEC
2150 080327 000004 .4 DEC
@151 00330 890206 .6 DEC
2152 00331 900087 .7 DEC
¥183 08332 oedoie .8 DEC
9154 00333 020Rl1l .9 DEC
9155 ©0334 020012 ,12  DEC
2156 00335 @8ede14 ,12  DEC
@157 08336 800217 .15  DEC
2158 00337 0@8p27 .23 DEC
0159 80340 000032 ,26 DEC
@160 ©0034] 000033 .27 DEC
@161 00342 90PA34 ,28 DEC
9162 @0343 020036 ,3¢ DEC
8163 00344 000037 .31  DEC
@164 00345 PRdR4p .32 DEC
2168 00346 980041 .33 DEC
2166 02347 00PV42 ,34  DEC
@167 d038@ PUY045 .37  DEC
2168 00351 0@PeSP .42  DEC
2169 00332 009051 .41 DEC
@179 00353 988053 .43  DEC
@171 ©03%54 BA¥O5S .45  DEC
8172 00365 02Pe56 ,46 DEC
8173 00356 P@R@57 .47 DEC
9174 08357 002060 .48  DEC
8175 02360 920061 .45 DEC
9176 00361 998072 .58  DEC
9177 88362 980977 .63  DEC

Nt oo O PN UN -
RN e

BAUUUGGUUONON
- @NLAUN—-QOONO

2O AL
U2 I B ¢ N7

o
@

@178 00363 800100 B1C@@ O0CT 100
8179 008364 000105 E oCT 185
9180 0B365 00P106 F 0CT 106

8181 00366 PBP110 ,7¢ DEC
0182 098367 eev112 ,74 DEC

NN
anN

0183 99370 000113 ,7%8 DEC 75
9184 90371 000116 N oCcT 116
9185 V@372 00¥123 S ocT 1123

9186 00373 800133 B813II O0CT 133
9187 ©8374 0BO177 8177 OCY 177
9188 00375 @0v20p B2eb OCT 2¢0
9189 04376 000377 MSK@® OCY 377
2190 00377 0evage B4e@ OCT 400
0191 00400 BOR776 B776 OCT 776
192 00401 000777 MSKL1 OCY 777
0193 09402 0010P3 810200 OCT 1000
9194 0403 002000 B2¢00 OCT 20090
9195 00404 003¢00¢ B3Ie8d OCT 30RO
8196 ©0405 883p02 SCCNT OCT J@a2
0197 00406 004PPP B4CBO OCT 4000
9198 00407 085000 LF oCT 5e@ee
9199 00410 P1400P B140D OCT 14000
0200 ©0411 021780 UNMNC OCT 21800
9201 VL8412 022000 B220@ OCT 22000
9202 00413 223009 B23IPP OCT 2300w



PAGE

8203
0204
0205
0206
0207
0208
0209
82310
0211
0212
0213
0214
02185
0216
0217
p2318
8219
8220
0221
0222
8223
0224
0225
0226
0227
0228
0229
0239
02314
8232
0233
0234
0233
8236
eas’7
0238
0239
0240
0241
0242
0243
0244
2245
8246
0247
0248
0249
0259
025l
02s2
8253
0254

2024 ¥81 BASE PAGE
80414 935000 DEFOP
90415 2360028 RENOP
09416 052080 RDCP
00417 863146 TEMNTH
90420 977008 OPMSK
20421 077600 MBK4
80422 77777 INF
00423 100017 TYPFL
20424 102037 TABCN
80425 190777 OPDMK
20426 138080 RMODE
0427 140000 UNNRM
80430 1740003 HINSK
90431 177777 M1
20432 177776 M2
90433 177775 M3
80434 177774 M4
00435 177773 MS
20436 177772 M6
Q437 177771 W7
20440 177774 M8
PU44l 177767 M9
20442 177766 Mie
QU443 177765 M1l
@0444 177761 MLB
0445 177760 M16
g0446 177753 M21
00447 177747 M28
2045p 177748 M32
Pa451 177725 DS3I
vI482 177796 D72
20453 177780 Di1ee@
20454 177670 M72
@2458 177667 M73
80456 177664 M76
0457 177645 D133
B460 1774¢P M256
98461 177312 M319
P0462 176030 Mie0@
Q0463 154368 MAXSN
20437 MSK3
0464 043116 FN
PR465 937448 GMARK
PP466 PABDUD HALF
20467 00P00Q

20466 HOME
00470 182008 MNEG
0471 000376

20470 FLGBT
20472 182756 MAXFX
00474 114631 MINFX
00476 GORA4P BLANK

LINKS ANL CONSTANTS

ocT
ocY
ocrt
ocY
ocY
ocY
ocCTY
0C7
ocY
ocTY
0CcY
ocrT
ocry
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
ocTy
ocY
ocY
DEC
DEC
DEC
oCcT
DEC
DEC
DEC
DEC
EQU
ASC
ASC
ocTY
ocry
EQU
ocT
ocY
EQuU
DEC
DEC
ocT

35000
36080
52000
63146
77@80
776006
77777
100017
198037
108777
130000
143000
174000
-3

-2

-3

-4

-3

-6

-7

-8

-9

-{@
-11
L3R ]
'3V
=21
-25
-32.
-53
=72
-100
=72
=73
=76
-133
-256
=310
-10008
-10000
M7
1,FN
1,72
49000
a

HALF
100000 MAXIMUM NEGATIVE FLOATING
376 POINT NUMBER
MNES
«9099999,5
-3,0899999959
49



PAGE

0256we
8257 %
0258w«
0259
0260
0261
g262
2263
0264
p265
0266
0267
p268
8269
02780
8271
p272
0273
0274
0275
0276
8277
0278
8279
8280
pa281
g282
8283
9284
0288
8286
0287
p28s
8289
0290
8291
8292
0293
0294
8293
8296
0297
2298
8299
8300
301
0302
8303

0025 #81

BASE PAGE SUBROUTINES

* EMIT ERROR MESSAGE #«

00477
pasee
veset
08502
080603
20304
8959s
gabee
ees507
eoSie
posS1y
ees512
PB513
00514
20318
vesié6
PB517
vo520
so521
80522
vwoda3
00524
00525
0e526
BYd27
20530
20531
88532
00533
20534
84538
88536
00837
00540
0084}
80542
20543
00844
20545
00546
0as547
08550
80551
00552
00553

eeegee
0608130
pr0127
860133
871515
262132
871536
860274
070132
968332
070133
864477
060277
0v2004
154000
8836085
024514
840277
071643
go3ne4
114222
064273
060133
BR3¥n4
114102
P6v276
970132
264334
079133
060145
114222
064275
060133
114102
061643
840300
ed2021
124204
060426
e70127
1 2%-2 %)
078133
061536
870432
124477

ERROR NOP

LDA TLSTR
STA LISTR
LDA CCNTY
STA OPCHK
LDA BADDR
STA RSCHK
LDA EBFA
STA BADDR
LDA .8
STA CCNT
LDB8 ERROR
LDA ERBS
INA

CPB 9,]

CMA, INA,RSS

JMP #=3
ADA ERBS
STA ENOUT
CMA, INA

J8B8 OUTIA,l

LDB EBUFA
LLDA CCNT
CMA, INA

JSB WRITE,!

LDA LNBFA
STA BADDR
LDA .10

8TA CCNT
LDA .LNUM

JSB OUTIA,l

LD8 LBUFA
LDA CCNT

JSB WRITE,I

LDA ENOUT
ADA RECER
88A,RSS

JMP PEXMA,!

LDA RMODE
STA LISTR
LDA OPCHK
STA CCNT
LDA RSCHK
S§TA BADDR

JMP ERROR,!

SHIFT TO
COMMAND MODE
SAVE
OUTPUT
BUFFER
POINTERS
SET BUFFER
POINTER
SET CHARACTER
COUNT
ERROR SOURCE IN (B)
ERROR ADDRESS IN (A)
MOVE TO NEXT ERROR
SAME AS ACTUAL ERROR?
YES
NO
COMPUTE ERROR
SAVE NEGATIVE OF ERROR
NUMBER
NUMBER TO BUFFER
LOAD BUFFER ADDRESS
LOAD NEBATIVE OF
CHARACTER COUNT
OUTPUT ERROR MESSAGE
OUTPUT

LINE

NUMBER

RETRIEVE NEGAT]IVE OF ERROR
RECOVERABLE

ERROR?
NO, RETURN TO SYNTAX MODE
RETURN TO

RUN MODE
RESTORE

QUTPUT

BUFFER
POINTERS

RETURN TO PROGRAM



PAGE 0826 #@) BASE PAGE SUBROUTINES

V3050

0306w+ MOVE WORDS TO HIGHER CORE

B3B7 **

0328 00554 200909 MVIOH NOP

0309 0U55%5 064162 LDB VEMP2 FETCM SOURCE ADDRESS
P310 02556 A54163 MVTIOL CPB TEMP3 ALL RELOCATION DONE?
P31l 908557 124854 JMP MVTOHW, 1 YES, EXIT

0312 0a560 003400 CCaA BACK UP

9313 00861 040164 ADA TEMP4 SOURCE AND

314 00562 070164 STA TEMP4 DESTINATION

B315 VO563 B4443} ADB M} ADDRESSES

0316 092564 160001 LDA 1,1 MOVE

0317 02565 170164 STA TEMP4,! WORD

0318 00566 024556 JMP MVYTO1L

8319w

P320www  INPUT A CONSTANT ww

032 e

9322 00567 000@28 CONST NOP

9323 008570 015614 JSB BGETCR

0324 00371 124567 JMP CONST,!

8325 00572 096460 cLB SET SIGN

0326 BO873 N74153 ST8 SIGN POSITIVE

0327 00%74 006004 INB

9328 908575 8503853 CPA .43 ‘et 7

0329 008576 024602 JMP CONS1H YES

0332 0@577 850354 CPA .45 NO, te' 7

0331 008600 007401 CCB,RSS YES

0332 00601 0246065 JMP CONS2 NO

0333 00602 974153 CONS: STB SIGN RECORD SIGN

P334 00603 215614 J8B GETCR FETCH NEXT

0335 0R604 024613 JMP SYEi2-1 CHARACTER

0336 0PO6B5 014615 COMS2 JSB NUMCK FETCH CONSTANT

0337 00606 P2461 JMP CONS3 NONE FOUND

P338 00607 0834567 18Z CONST SUCCESSFULLY FOQUND,
0339 00610 124567 JMP CONST,I EXIT VIA (P+2)
0340 006131 254153 CONS3 CPB SIBN 816N FOUND? ( (B) = @)
8341 00612 003401 CCA,RSS NO

0342 008613 214477 JSB ERROR YES, SOLITARY SIGN
0343 00614 124567 S8YEL2 JMP CONST,!I EXIT VIA (P+1)
0344

B345++« FETCH NUMBER AND CONVERT TO BINARY 1w

D346+

0347 00615 200902 NUMCK NOP CHARACTER IN (A), SIGN SET
P348 022616 0P6400 cLe

0349 00617 V74154 $TB EXP ZERO

0350 008620 0705274 878 MANTY ALL

0351 DP@621 878336 STB MANT2 COMPONENTS

80352 00622 975603 ST8 EXPON OF NUMBER

9383 82623 074163 ST8 TEMP3 SET 'NUMBER®' FLAG FALSE
0354 00624 007400 cce SEY 'DECIMAL POINT!
8355 Q0625 975633 ST8 DPFLG FLAG FALSE

8356 08626 958355 NUMCL CPA .46 DECIMAL POINT?

0357 22627 035633 182 DPFLG YES, SET FLAG TRUE
0358 DO630 024634 JMP NUMCZ2 NO

0389 00631 902400 CLA INITIALIZE POST=-DECIMAL DIGIT

0360 00632 071603 STA EXPON DIGIT COUNTER TO ZERO



PAGE 9027 #0% BASE PAGE SUBROUTINES

8361 00633 0924653 JMP NUMCJ3+} FETCH A CHARACTER
0362 00634 915570 NUMCR JSB DIGCK DI6IT?

0363 0PO635 024706 JMP NUMC?7 NO

0364 00636 B3%603 182 EXPON YES, COUNT DISIY
8365 08637 801727 ALF,ALF LEFT-JUSTIFY

9366 90640 001723 ALF,RAR DIGIY AND

0367 00641 970164 STA TEMP4 SAVE IT

0368 000642 0185147 J88 MBYid MULTIPLY PREVIOUS NUMBER BY 180
2369 00643 064154 LDB EXP

8370 00644 006002 828 ZERO EXPONENT?
0371 08645 024657 JMP NUMC4 NO

0372 02646 06P3I27 LDA .4 YES, SET

0373 00647 079154 STA EXP EXPONENT TO 4
8374 0B6%Q2 060164 LDA TEMP4 LOAD

0375 0©A651 086400 cLe NUMBER

8376 02652 915113 NUMC3I JSB NORML NORMALIZE THE NUMBER
9377 00653 234163 1SZ TEMP3 SET 'NUMBER OCCURRED' FLAG
9378 03654 915614 J8B GETCR ANOTHER CHARACTER?
8379 00655 924755 JMP NUML2 NO

9380 00656 024626 JMP NUMCH YES

0381 00657 244434 NUMC4 ADB M4 COMPUTE

0382 00660 8B87060 CHMB EXPONENT

0383 ©P661 0602164 LDA TEMP4 BIAS AND

P384 00662 B74164 878 TEMP4 SAVE IV

2385 00663 0906400 cLe '

386 09664 934164 NUFCS 182 TEMPA DIBIT POSITIONED?
9387 00663 824703 JMP NUMCGO NO

9388 00666 POPO4Q CLE YES, ADD IN

0389 00667 843336 ADB MANT2 LOw PART

2398 909670 103101 cLoO OF NUMBER

0391 00671 882040 SE2 OVERFLONW?

0392 00672 002004 INA YES, BUMP (A)

8393 00673 041274 ADA MANT1 ADD IN HIBH PART OF NUMBER
0394 900674 102301 808 OVERFLOW?

8395 0©R675 024682 JMP NUMC3 NO

2396 00676 BB8PLA6S CLE,ERA YES, ROTATE

2397 90677 0B5500 ER8 DOWN AND

2398 00700 034154 181 EXP BUMP

0399 07981 @0e0en NOP EXPONENT
9400 00702 824652 JMP NUMC3

0401 00703 920065 NUFC6 CLE,ERA SHIFT

0402 020704 005500 ERB DIGlT

0403 00708 0246064 JMP NUMCS RIGHY

8404 00706 0064022 NUMCT CLB DECIMAL POINT

0405 002707 874164 STB TEMP4

0406 083710 054163 cP8 TEMP3 OR DIGIT FOUND?
0407 007131 124615 JMP NUMCK,1I NO, EXIT VIA (P¢l)
0408 00712 0808364 CPA E YES, ‘E' ?

0409 098713 002001 R8S YES

0410 00714 024755 JMP NUM§2 NO, NO EXPONENT PARTY
G411 00715 ©15614 J8B GETCR

8412 0B716 P14477 NUFER JSB ERROR

6413 V9717 850353 CPA .43 o' 2

2414 00720 024725 JMP NUMCS YES

0415 00721 050354 CPA .45 NO, '=' 2

0416 ©0722 03401 CCA,RSS YES



PAGE

0417
0418
0419
8420
0421
8422
0423
0424
0429
0426
8427
0428
0429
0430
0431
0432
8433
0434
2435
2436
8437
0438
8439
0440
044y
0442
8443
0444
0445
8446
0447
0448
0449
0450
0451
8452
0453
0454
0455
0456
6457
0438
0459
0460
0461
0462
2463
6464
0465
8466
0467
0468
0469
8470
2471
8472

2028 »@1

ea723y
2a724
20725
8a726
00727
20730
20734
08732
0733
28734
20738
80736
00737
08746
007414
veva2
03743
o744
BA745
8azae
00747
008750
06751
0a7%52
20753
00754
29755
02756
007537
@760
go761
Qo762
00763
00764
PR765
0766
eare7
08770
0a77y
ea8772
00773
00774
8a775
00776
08777
01060
p1eay
81022
21023
pi0ca
010205
21086
ei1ne7
P1010
pie1t
p1012

B24727
078164
215614
824716
215570
824716
870163
215614
024751
215857¢
224751
064163
PeS020
044163
005000
240001
B70163
215614
P24751
015870
"1 313
e24716
066163
234164
Pe3604
ve2001
002400
35633
241603
802003
824776
ee2020
024772
203004
e71603
815200
035603
024766
024776
871603
215147
835603
824773
061274
065336
834153
p25005
803000
eo7¢@27
062904
215020
034135
170135
034135
174135
0341356

NUKCS

NUFCYO

NUrLO

NUML2

NUMLS

NUML 4

NUNMLSD

BASE PAGE SUBROUTINES

CLEAR IF NO EXPONENT PART

AND (B)

JMP NUMCY NO

STA TEMP4 NOTE ™MINUS SIGN
J88 GETCR

JMP NUMER

JSB DIBCK DIGIT?

JMP NUMER NO

STA TEMP3 YES, SAVE 1IT
JSB8 GETCR

JMP NUMiQ SECOND

J88 Dleck DIGIT?

JMP NUMiQ NO

LDB TEMP3 YES

BLS,8BLS MULTIPLY

ADB TEMP3 PRIOR NIGIT
BLS BY 10

ADA 1§ ADD NEW DIGIT
8TA TEMPJ SAVE EXPONENT
JSB GETCR

JMP NUMiQ THIRD

JSB DIGCK D1elIT?

RSS NO

JMP NUMER YES

LLDA TEMPJ LOAD EXPONENT
182 TEMP4 POSITIVE?

CMA, INA YES, COMPLEMENT ITY
RSS NO

CLA

182 DPFLG DECIMAL POINT?
ADA EXPON YES, CORRECT EXPONENT
SZA,RSS ZERO EXPONENT?
JMP NUM1L4 YES

S$SA NO, NEGATIVE EXPONENT?
JMP NUML3 NO

CMA, INA YES, SET

8TA EXPON COUNTER

JS8 DBYio DIVIDE NUHMBER BY 10
182 EXPON DONE?

JMP #=2 NO

JMP NUML4 YES

STA EXPON SET COUNTER

J38 MBYiO MULTIPLY BY 10
182 EXPON DONE?

JMP »=2 NO

LDA MANTH YES, LOAD

LDB MANT2 NUMBER

182 SIGN POSITIVE?

JMP NUM1S YES

CMA NO,
CMB,INB,SZB,RSS COMPLEMENT
INA 17

J8B8 PACK PACK NUMBER INTO (A)
182 SBPTR

STA 8SBPTR,! STORE

18Z SBPTR NUMBER IN
8ST8 8BPTR,! PROPER

182 8BPTR LOCATION



AND PACK FLOATING POINT NUMBER

«PACK

PACK]

PACK3
UNDER

PAGE 0029 #@}
0473 91213 815833
0474 01014 015614
0475 91915 060334
9476 BP1016 PI4615
0477 01017 124615
0478 ’
0479wwe  NORMALIZE
0480n»

P48) 01220 PB2000
P482 01021 015113
9483 01022 282103
Ppasd4 01023 125020
0488 091024 244374
0486 01025 002021
0487 0OluU26 006p04
488 01927 183161
0489 21030 0823490
0490 V1031 002104
9491 01032 102301
PA92 1033 vO1200
0493 V1834 202031
8494 01835 0250490
0495 01036 0802380
D496 01037 PAB1130
0497 010dp PB1300
0498 01041 0871147
0499 01042 060R01
0500 01243 010460
2501 01044 970001
0502 1045 060154
0503 @1046 082n40
PS504 01047 0408431
20505 91050 102201
0506 01051 002004
05087 01932 249378
8508 @1053 P02020
0509 01054 025073
510 01055 240460
511 01056 082221
0612 01257 825077
86813 01060 040375
0514 01061 261200
8515 ©vip62 810376
9516 01063 C44000
9517 ©1064 061147
8518 01065 9350470
0519 01066 0p2001
9520 01067 125020
8521 0102790 054471
0522 03071 0825077
9523 91072 125029
0524 01073 014477
8525 01¢74 002400
9526 P1375 006400
08527 01076 12%502@
0528 01077 DL14477

PACK4

JMP

BASE PAGE SUBROUTINES

BCKSP
GEYCR
.10

NUMCK

Jsa
Jse
LDA
182
JmMP

NOP

JSB NORML
CLE,SZA,RSS
JMP PACK,!]
ADB Bi77
8SA,RSS

INB

cLO

8E2

CLE,INA

808

RAL
88A,8LA,RSS
JMP PACK}
CCE
ARS,SLA,ALS
RAR

STA MBYL@
LDA 1

AND M256
8$TA 1

LDA EXP

SE2
ADA
§0C
INA
ADA
SSA
JMP PACK3
ADA M256
88SA,RSS
JMP PACK4
ADA B200
RAL

AND MSK@
ADB ©

LDA MBYl1@
CPA MNES
RSS
JMP
cP8
JMP
JHpP
Jse
CLA
cLe

M1

8200

oPACK,!
MNEGe1
PACK4
+PACK, 1
ERROR

.PACK"

J88 ERROR

NUMCK, 1 -

FETCH
FIRST
UNUSED CHARACTER
RETURN
VIA (P+2)

[ 4]

MANTISSA IN (A) AND (B,
EXPONENT IN EXP, (E) CLEARED

ZERO RESULT?

YES

NO, ROUND

POSITIVE NUMBER?

YES, FINISH ROUND

OVERFLOW FROM
YES, BUMP (A)
OVERFLOW? (A=1@00080,

(8)?
B=0)

TWNO HIGH BITS 1'S? (A=140000)
NO
YES
SET (A) =108008@ AND SKIP
COUNTERPART TO =5
SAVE (A)
DELETE 8 LOW
ORDER BITS OF MANTISSA
SAVE LOWNER MANTISSA
FETCH EXPONENT
DECREMENT EXPONENT?
YES
NO, PRIOR OVERFLOW?
YES, INCREMENT EXPONENT
NO, 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
OVERFLONW?

YES

NO

ZERO RESULT
ON UNDERFLOW



PAGE 20308 #21 BASE PAGE SUBROUTINWES

0529 01100 061147 OVRER LDA MBY1d

0530 21181 215103 JSB OVFLW

8531 01102 12%020 JMP PACK,!

532> :

P533nww  LOAD INFINITY ON OVERFLOW we

0534w

2535 01103 000060 OVFLwW NOP

0536 011094 064432 LLDB M2 LOAD

8537 81105 8a2020 SSA APPROPRIATE

0538 021136 064400 LDB B776 LOW MANTISSA

8539 B1187 0302422 T1OR INF LOAD

%40 01110 002020 SSA APPROPRIATE

0541 011131 060470 LDA MNES HIGH MANTISSA

9542 01112 125103 JMP OVFLW,]

B8543%n

P544nan  NORMALIZE (A), (B)y, AND EXP we

0545w~

0546 01113 000028 NORML NOP SET

8547 V1114 071147 STA MBY1O LEFT=8HIFT

03548 01115 002400 CLA COUNTER

2549 B1116 V71236 STA MPY TO ZERO

0559 01117 061147 LDA MBY1d

0551 01120 002203 SZA,RSS ON

0552 01121 0006002 8§28 ZERO

8553 01122 825130 JMP NORM3 CLEAR

6554 91123 070154 STA EXP EVERYTHING

0555 01124 071274 STA MANTY STORE

8556 ©1125 0795336 NOKME STB MANT2 MANTISSA

8557 01126 129113 JMP NORML,1 AND RETURN

0558 @1127 035236 NORM2 18Z MPY COUNT LEFT SHIFTS

P5%9 01139 0040966 NORM3I CLE,ELB ROTATE (A) AND
0560 21131 001600 ELA (8) LEFT INTO (E)
0561 01132 002061 SEZ,S5SA,RS8S TWO HIGHESTY BIYS 0?

0562 01133 025127 JMP NORM2 YES, + UNNORMALIZED

p563 01134 002060 SEZ,SSA NO, TWO HIGHEST BITS {?

0564 01135 025127 JMP NORM2 YES, = UNNORMALIZED

565 01136 601500 ERA SHIFTY TO

566 01137 005540 ERB,CLE NORMALIZE MANTISSA

8567 01149 A71274 STA MANTY NO,

P568 01143 061236 LDA MPY COMPUTE

9569 01142 203004 CMA, INA CORRECTED

¥570 ©1143 042154 ADA EXP EXPONENT

0571 ©1144 970154 STA EXP VALUE

8572 V1145 P61274 LDA MANTI

9573 01146 025125 JMP NORM{
- B574nw '

B575%«%  MULTIPLY UNPACKED NUMBER BY 1@ #w

0576

0577 01147 @00020@ MBYL1O® NOP

0578 01150 061274 LDA MANTHY RETURN ON

0579 01151 ©02003 SZA,RSS ZERO

258@8 01152 125147 JMP MBY18,1 MANTISSA

581 01153 264154 LDB8 EXP MULTIPLY

0582 011954 044326 ADB .3 BY

P583 01155 074154 878 EXP 8

0584 01156 063336 LDB MANT2 LOAD MANTISSA



PAGE 2231 #P1 BASE PAGE SUBROUTINES

0585 01157 060Q6S CLE,ERA DIVIDE

0586 0©116@ 205500 ERB BY

0587 091163 800265 CLE,ERA 4

0588 01162 805540 ERB,CLE

0689 91163 045336 ADB MANT2 DOUBLE

9598 ©1164 002040 8E2 ADD TO

9591 01165 002004 INA PRODUCE

0592 01166 041274 ADA MANTY 1,25 » MANT]ISSA
0593 021167 002021 88A,RSS CORRECT

8594 01170 025175 JMP #e5

P595 Q1171 008QA65 CLE,ERA ON

9596 V1172 085500 ERB

0597 01173 934154 182 EXP OVERFLOW

0598 01174 080V00R NOP

9599 01175 071274 STA MANTY

0600 91176 0875336 STRB MANT2

0681 01177 125147 JHP MBY10,!

0602«

P6@3sww» DIVIDE UNPACKED NUMBER BY 18 e

B604nn

0605 ©@1200 90002@ DBY1O NOP MULTIPLY BY DOUBLE=LENGTH TENTH
0606 01201 061274 LDA MANTI RETURN

B64¥7 21202 202003 SZA,R8S ON ZERO

8608 ©1283 125200 JMP DBY16,! MANTISSA

0609 01204 064432 LDB M2 ADD EXPONENT OF
P610 D1285 044154 ADB EXP 'TENTH' TO

0611 01206 074154 8T8 EXP MANTISSA EXPONENT
P612 01297 061336 LDA MANT2 JUSTIFY

9613 01210 080065 CLE,ERA LOWER MANTISSA
0614 21211 915236 Jsa MPY MULTIPLY BY

P615 01212 0BP4L17 DEF TENTH 63146 (ONE=TENTH)
P616 01213 080PQ66 ‘ CLE,ELA SHIFT

P617 0@1214 AB564Q ELB,CLE BACK

2618 01215 084200 ADA 1 ADD IN LOWER MANTISSAw
0619 01216 092040 SEZ TENTH® (2)=16

9620 01217 0P06RL4 INB AND ROUND

P62y ©1220 0875336 ST8 MANTZ2 TO 16 BITS
0622 01221 0961274 LDA MANT1 DO

0623 01222 015236 JSB8 MPY SAME

0624 01223 000417 DEF TENTH FOR

0625 01224 800040 CLE HIGH

9626 01225 840001 ADA 1 MANTISSA
0627 01226 P41336 ADA MANT2 (EFFECTIVELY) SUM
0628 91227 VP2040 SE2 DOUBLE=LENGTH
0629 01230 PV6004 INB PRODUCTS

0630 01231 0975274 8T8 MANTIY EXCHANGE

0631 @1232 @708001 STA 1 (A) AND (8B)

0632 01233 061274 LDA MANTH REGISTERS

0633 01234 815113 J8B NORML NORMALIZE RESULT

P634 01235 125200 JMP DBY10,!



PAGE 9832 #02 BASE PAGE SUBROUTINES

00D we

Pp@2wwews MULTIPLY INTEGER IN (A) we

0203w+

0004 01236 0000008 MPY NOP ADDRESS OF MULTIPLIER IN MPY,I
2005 01237 064432 LD8 M2 S8ET =2 IN

0006 01249 875147 STB MBY1V SIGN TEMP

0007 01243 165236 LDB MPY,1 LOAD

0808 P1242 164001 LD8 1,1 MULTIPLIER

0009 91243 0082120 CLE,SSA (A) NEGATIVE?

0010 01244 P83204 CMA,CME, INA YES, COMPLEMENT (A) AND (E)
9011 01245 006220 8s8 (B) NEGATIVE?

0012 01246 087204 CMB,CME, INB YES, COMPLEMENT (B) AND (E)
0013 01247 002040 SE2 (E) = 07

0214 01260 035147 182 MBY1@ NO, SET SIGN OF RESULT NEGATIVE
0015 981251 073113 STB NORML SAVE MULTIPLIER

Bu16 012352 064445 LD8 Mi6 SET

9017 01233 074554 STB MVTOH COUNTER

P@18 01254 PO6400 cLe ZERO PRODUCT

0019 01255 091600 ELA BIAS (A) TO LEFTY

Puv20 01256 021558 MPY1 ERA,CLE,SLA SHIFT, TEST,

Bp21 01257 045143 ADB NORML AND ADD UPON

Pp22 01260 085500 ERB NON=ZERO BIT

0023 01261 834554 182 MVYOH DONE?

P024 01262 P25256 JMP MPY1Q NO

PP25 01263 2021540 ERA,CLE YES, ADJUST FINAL RESULT
P26 01264 035147 18Z MBY10 NEGATIVE RESULT?

P027 81265 B235271 JMP MPY2 NO

8028 01266 0n74100 CHB YES,

V029 01267 V083267 CMA,INA,SZA,RSS COMPLEMENT

Pu30 V1270 PR6004 INB RESULT

0031 V1271 103181 MPY2 CLO

0¥32 01272 0835236 182 WPY

0u33 ©1273 125236 JMP MPY, I

Vo34

P@35wex FIND AND STORE ONE=CHARACTER OPERATORS #»#

0036w«

0237 081274 MP0evd SYFCK NOP CHARACTER IN (A)

0038 01275 074165 878 COUNT «(ENTRIES YO BE SEARCHED)
Qw39 81276 001727 ALF,ALF POSITION

0240 01277 030345 I0OR .32 CHARACTER

P04l ©P13020 166274 LDB SYMCK,I STARTING TABLE ENTRY = 2
Po42 01301 B35274 182 SYMCK SET RETURN ADDRESS

9043 ©1302 044325 SYMCL ADB ,2 UPDATE TABLE POINTER
0044 01303 150001 CPA 1,] MATCH?

0245 01304 923312 JMP SYMC2

P46 Q1305 234165 182 COUNT NO, CONTINUE SEARCH?
0047 01306 9235302 JMP SYMC1H YES

0048 01307 001727 ALF,ALF NO, RESTORE

PV49® 01310 810374 AND B177 CHARACTER

0050 01311 125274 JMP SYMCK,I AND EXITY

0051 31312 003400 SYMC2 CCA GET

80%2 01313 P40001 ADA 1 INFORMATION

9053 01314 160000 LDA 8,! WORD

o054 01315 210420 AND OPMSK AND

8055 01316 170135 STA SBPTR,1I STORE 1IT

9056 ©1317 0308410 CPA Bl40D



PAGE 8033 #92 BASE PAGE SUBROUTINES

9057 031320 124257 JMP F8CiA,!]

oV58 01321 035274 182 SYMCK RETURN VIA

PO59 ©1322 125274 JMP SYMCK,I (P+2)

0060w+

@26 *ee FIND CALLED SUBROUTINE o

V62w

0063 01323 900080 FNDSB NOP

0064 01324 B74162 8T8 TEMP2 SAVE SUBROUTINE NUMBER

065 91325 D64121 LD8 ASBTS LOAD (8) WITH SUBROUTINE TABLE
2066 91326 054122 FNDS1 CPB SBTBE END OF TABLE?

0067 01327 014477 JSB8 ERROR YES

0068 01330 1600U1 CALER LDA 1,1 NO, EXTRACT

9269 ©B1331 010362 AND .63 SUBROUTINE NUMBER

P70 01332 950162 cCPA TEMP2 DESIRED ONE?

Pe71 ©41333 125323 JMP FNDSB8,!I YES

PP72 01334 244325 ADB ,2 NO, MOVE TO

9073 Q1335 025326 JMP FNDS\) ' NEXT TABLE ENTRY

0P75 AN R R AN AR AR R RN RN RN A N RN AR O AN AR RN RN SR ANER RN AT RO
0076+ SUBROUTINE TO COMPUTE THE STORAGE REQUIRED BY AN
0g77» ARRAY WHOSE PACKED DIMENSIONS ARE IN A UPON ENTRY
0U78» AR R AN AR AR RN RN AR RN RN IR AR A R R ANRE AT NN ARRA SRR
0679

UE-TR THE SUBROUTINE RETURNS IN A THE NUMBER OF LOCATIONS
bdsiw REGUIRED FOR THE SPECIFIED DIMENSIONS

0082 s 2«wDIMi=DIM2

083w

P84 01336 000000 MDIM NOP

2088 V1337 ©v70001 STA STORE PACKED DIMS, TEMPORALILY
P86 01340 018376 AND MSK®

0087 01341 071456 STA .FLUN STORE # OF COLUMNS

Pv88 01342 960001 LDA 1

9089 01343 001727 ALF,ALF

0090 ©1344 012376 AND MSK® A = # OF ROWS

0091 01345 001060 ALS DOUBLE FOR FLOATING POINT
pe92 91346 015236 JSB MPY

8093 91347 001456 DEF FLUN COMPUTE 2*ROWS«COLUMNS

0e94 Q41350 vO2920 S$SA RESULT <« 32768 ?

0095 01351 014477 JSB ERROR NO, ERROR,DINENS!ONS TOO LARGE

0096 01352 125336 MER9 JMP MDIM,I YES, RETURN



PAGE 0034 #0902 BASE PAGE SUBROUTINES

0098w

Q099waw  ROUND A SUBSCRIPT TO AN INTEGER e«
B100w»

0101«

P0192» RETURNS INTEGER IN [1,32767) (BIASED BY «1)
0183+« OR EXITS TO ERRCR,

P104»

2105 01353 P06gaee SBFIX NOP SUBSCRIPT IN (A) AND (B)
0186 01354 915364 JSB IFIX 24=B17 INTEGER?
0107 01355 124272 JMP EOMLA,I NO

0108 01356 P02A4y SEZ,RSS YES, ROUND AND

1909 01357 044431 ADB Mi BIlAS BY =%

0110 01360 982003 SZA,RS88 15=81T7

111 01361 @AQd6p2a 8$SH POSITIVE INTEGER?
0112 01362 124272 JMP EGM1A,I NO

01313 01363 125353 JMP SBFIX,I YES

Plidee

0115ee«e  INTEGERIZE FLOATING POINT NUMBER we

B116wn

8117 01364 0023000 IFIX NOP

0118 01365 192101 870

119 01366 071614 STA GETCR SAVE (A)

120 01367 015456 J8B8 .FLUN EXPONENT

0121 01370 092020 $SA NON=-NEBGATIVE?
0122 01371 025414 JMP IFIX3 NO

0123 01372 0402445 ADA Mi6 YES, EXPONENT

0124 01373 082020 SSA <= {57

0125 01374 103101} CLO YES

0126 01375 040449 ADA M8 EXPONENTY

0127 01376 882021 8SA,RSS <= 237

0128 81377 125364 JMP IFIX,1 NO, ALL SIGNIFICANCE I8 INTEGER
9129 01400 P40440 ADA M8 MOVE BINARY POINY TO END OF (B)
P130 01408 ©71456 STA FLUN SAVE SHIFT COUNT
0131 Q1402 061614 LDA GETCR RETRIEVE (A)

132 01403 025410 JMP IFIX2

0133 91404 000071 IFIX1 CLE,SLA,ARS SHIFT (A) RIGHT
134 01405 002240 CME SHIFT (8B)

0135 014026 PP4R3IS SLB,ERB RIGHT

0136 01407 102101 §T0 NOTE IF A § 1S LOST
8137 @141p 935486 IFIX2 182 ,FLUN DONE?

0138 01413 8235404 JMP IFIX1 NO

139 1412 235364 182 IFIX YES

P140 01413 125364 JMP IFIX, 1]

G141 01414 8631614 IFIX3 LDA GETCR RETRIEVE (A)

D142 01415 002120 CLE,SSA TRUNCATE

2143 21416 90340} CCA,RSS Y0

0144 021417 002401 . CLA,RSS -]

0145 01420 90740} CCB,RS8S OR

0146 031421 206400 cLB A

D147 01422 025412 JMP IF1X2+2



PAGE 9035 #0902 BASE PAGE SUBROUTINES

0149w

P15@ewx  TAKE ARITHMETIC INVERSE e«

0151w

Bi1852 01423 00POARA ARINV NOP NUMBER IN (A) AND (8)
0153 01424 071677 STA OUTLN SWAP

0154 21425 860001 LDA 1

155 01426 065677 LDB OUTLNW REGISTERS

0156 01427 9087100 CM8,CLE COMPLEMENT HIGH PART
0157 01430 020460 XOR M286 COMPLEMENT LOW PART
158 01431 Q40377 ADA B40O ADD IN |

9159 01432 PP2041 SEZ,RSS OVERFLOW?

2160 01433 025452 JMP ARIN2 NO

P16 01434 006004 INB YES, INCREMENT HIGM MANTISSA
162 01438 854470 CP8 FLGBT OVERFLONW?

9163 0314368 025442 JMP ARIN1 YES

0164 01437 0854427 CPB UNNRM NO, NEGATIVE UNNORMALIZED?
0165 014490 002001 RSS YES

0166 01441 025452 JMP ARIN2 NO

0167 Q01442 044427 ARINL ADB UNNRM FIX HIGH MANTISSA

D168 01443 00PA3II SLA,RAR POSITION EXPONENT

0169 01444 930421 JOR MSK4 FILL IN BITS IF NEGATIVE
G179 01445 P06221 SSB,RSS POSITIVE?

0171 01446 002005 INA,RSS YES, BUMP EXPONENT
9172 01447 040431 ADA M} NO, DECREMENT EXPONENT
9173 01450 001200 RAL POSITION

0174 91431 010376 AND MSKQ EXPONENT

8175 21452 071677 ARIN2 STA OUTLN SWAP

9176 91483 060001 LDA 1

0177 81454 065677 LDB OUTLN REGISTERS

9178 B1455 125423 JMP ARINV,I

2179en

018@8eew UNPACK LOW WORD OF NUMBER ww

B181iwne '

P182 91456 0P0P0Q .FLUN NOP WORD IN (B)

183 Q931457 060001 LDA 1 (A) = (B)

2184 21460 010376 AND MSKO EXTRACT EXPONENT IN (A)
P188 01461 007000 CMB SUBTRACT OFF

0186 014062 044000 ADB @ EXPONENT FROM

8187 01463 807008 CMB MANTISSA IN (B)
D188 Q1464 20BA3J SLA,RAR NEGATIVE EXPONENT?
0189 01465 P3I042} JOR M8K4 YES, FILL IN LEADING BITS
0199 01466 125456 JMP ,FLUN,! NO

2191w )

B192%ea» STACK (B) ON LOW=CORE STACK w»

0103w»

0194 Q21467 POPOGA SLWST NOP

0195 01470 0341414 182 LSTPT ADVANCE 'LOW

P196 ©B147)% 060144 LDA LSTPT STACK®' POINTER

0197 01472 0508142 CPA HSTPT STACK OVERFLOW?

0198 01473 814477 EI JSB ERROR YES

8169 Q1474 17414} STB LSTPT,! NO, STACK (B)

0200 01475 125467 JMP SLWST,I



PAGE 0036 #82 BASE PAGE SUBROUTINES

B202we
@2@3%+v BUMP HIGH STACK POIN
924w+

9205 01476 200888 BHSTP NOP
9286 21477 8074090 cce
0207 01500 B44142 ADB
8288 01511 074142 STB
2209 021502 054141 cPB
9210 91503 025473 JMP
9211 01504 125476 JMP
8212w+

@213«+s FETCH TOP OF STACK
9214w

@215 ©0150% 9020@@ STTOP NOP
9216 01506 015515 Jse
0217 01587 215536 J8B
0218 21510 164142 LD8
2219 @1511 160001 LDA
9220 01512 0068004 INB
2221 01513 164001 LDe
8222 ©@1514 125505 JNP
9223¢w

2224»+» VERIFY LEGITIMACY OF
0225w~
0226 01515 P0¥E0P OPCHK NOP

TER ww

HSETPT
HSTPT
LSTPY
El
BHSTP,1

aw

OPCHK
RECHK
HSYPT, I
1,1

1,1
STTOP,!

OPERAND

HSTPT, I
1,1
MNEG
sRSS
OPCH1
1,1
MNEG+1
ERROR
M1
TSTPY

OPCHK, |
TSTPT
M2
TSTPT
OPCHK, I

TSTPY
.2
TSTPT
M1
LSTAK

RSCHK, 1
LSTAK

ADVANCE

POINTER
OVERFLONW?
YES
NO

VALIDATE
OPERAND

SAVE

LOAD

NUMBER

aw

OPERAND ADDRESS T0 (8)
HIGH PART OF
OPERAND j3v@0@B?
YES
NO
LOW PART
776872
YES

TEMPORARY OPERAND?
YES
NO
UNSTACK
THE TEMPORARY
OPERAND
EXIT WITH ADDRESS IN (B)

ALLOT

SPACE
OVERFLONW INTO
LOW=CORE STACK?
YES
NO
SAVE
LOWER

8227 01516 164142 Lbe
9228 01517 160001 LDA
0229 01520 250470 CPaA
9230 ©1521 226005 INB
9231 01522 025527 JMnp
8232 21523 163001 LDA
0233 01524 08350471 CPA
0234 01525 814477 JSB
0235 01526 044431 EB8 ADB
9236 91527 0541490 OPCHi CPB
2237 01530 ee200} RSS
p238 91531 125515 JMP
9239 21532 p6PL4e LDA
248 91533 0408432 ADA
0241 01534 070140 STA
P242 01535 125518 JMP
P243%*

@244eee  ALLOT SPACE FCR INTERMEDIATE RESULYT we
0245

8246 91536 000008 RSCHK NOP
2247 01537 060140 LDA
D248 01540 2408325 ADA
0249 01541 070140 STA
0250 01542 940431 ADA
p251 91543 950120 CPA
0252 01544 002001 RSS
8253 ©8154% 125536 JMP
254 01546 060120 LDA
0255 ©1547 002004 INA
9256 91552 978163 STA

0257 ©1551 048333 ADA

TEMP3
9

STACK BOUND
UPDATE
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0238 01552 070120 STA LSTAK S8TACK BOTTOM

8259 01553 0614} LDA L8TPY SET

0260 ©81554 002004 INA SOURCE

2261 ©1558 @7¢162 STA TEMPR ADDRESS

2262 01556 8408333 ADA .9 UPDATE

0263 01837 970141 STA LSTPY 8TACK TOP

2264 01560 PB2004 INA SET DESTINATION

2265 01561 870164 STA TEMP4 ADDRESS

2266 01562 203004 CMA, INA OVERFLOW

0267 01563 P4D142 ADA HSTPT INTO

8268 013564 202020 88A HIBH=CORE STACK?
0269 01563 025473 JMP EL YES

02790 P1566 P14554 JSB MVTOH NO, MOVE

0271 01567 125536 JMP RSCHK, I LOW=CORE STACK
D272n+

0273#«% CHECK FOR DIGIT e

0274w

9275 ©1378 0@e000@ DIGCK NOP CHARACTER IN (A)

D276 01571 064000 LD @

8277 81572 044452 ADB D72 ASCI! 728

0278 01573 ep6a2y $8B,R8S OR GREATER?

2279 21574 125570 JMP DIGCK,! YES, RETURN WITH CHARACTER
0280 0P1575 044334 ADB .18 NO, ASCIl 608

0281 01576 006020 888 OR GREATER?

0282 01577 12587¢ JMP DISCK,I NO

8283 016020 B3I5S579 1S DIGCK YES, SET 'SUCCESS' EXIT,
2284 01601 06020201 LDA 1 - LOAD DIGIY INTO (A),
P285 ©P1642 125578 JMP Dl1GCK,1] AND RETURN

0286%w

0287w»+ CHECK FOR LETTER e

D288ww

0289 01603 PPPAC@ LETCK NOP CHARACTER IN (A)

0290 016024 064000 LD8 @

9291 0160285 044457 ADR D133 ASCII 1338

0292 91606 PB6R21 8S8,R8S OR GREATER?

2293 01607 125663 JMP LETCK,] VYES, EXIT WITH CHARACTER IN (A)
0294 01610 044340 ADB .26 NO, ASCII 1018

2295 01611 006021 88B,R8S OR GREATER?

P296 01612 8366083 18Z LETCK YES

0297 01613 125603 JMP LETCK,1 NO

0298»

9299+« ON END=OF=FILE CONDITION RETURN YO P+i ELSE
9308« RETURN T0 P+2 WITH NON=BLANK CHARACTER IN (A)

0301w

0302 01614 PBP02® GETCR .NOP

0303 0B1615 034133 ISZ CCNT ANY CHARACTERS LEFT?
0304 01616 002001} RSS

0305 81617 125614 JMP BGETCR,1 NO, END=OF=FILE EXIT
0306 01620 064132 LDB BADDR LOAD BUFFER ADDRESS
0307 01621 834132 18Z BADDR UPDATE FOR NEXT TIME
0308 081622 BB4A65 CLE,ERB " SET CHARACTER FLAG
0309 01623 1608001 LDA 1,1 LOAD CURRENT BUFFER WORD
93190 01624 802041 SEZ,R8S FIRST CHARACTER?
0311 01623 881727 ALF,ALF YES, POSITION IT
0312 01626 PLR3I74 AND B177 MASK EXTRANEOUS BITS

2313 081627 850476 CPA BLANK BLANK?



PAGE 0838 #02 BASE PAGE

SUBROUTINES

D314 01630 825615 JMP GETCR+1
8315 01631 0835614 182 GETCR
D316 01632 125614 JMP GETCR, 1
83170

0318#+¢ BACKSPACE OVEFR ONE CHARACTER
0319w+

2320 Q1633 P00R0@ BCKSP NOP

8321 01634 003440 ~ CCA

8322 01635 0403133 ADA CCNT
8323 01636 070133 STA CCNTY
9324 01637 003400 CCa

0325 01640 04P132 ADA BADDR
8326 01641 B7P132 STA BADDR
8327 01642 125633 JMP BCKSP, I
0328w«

B329%ww  PRINT A NUMBER we

8330%»

8331 01643 PAVQOP ENCUT NOP

0332 01644 002300 CCE

0333 091645 114220 JSB NUMOA,I
D334 01646 0815677 J88 OUTLN
0335 01647 262345 LDA ,32
0336 021650 015718 JSB8 OUTCR
0337 01651 064172 LDB MLBX1e¢}
6338 01652 9444133 ADB CCNT
0339 01653 206002 8ze

B340 81654 925647 JMP #=b
0341 01655 125643 JMP ENOUT, !
B342ww

0343#%» SPACE FOR A CCMMA ew

B344n>

0345 01656 0023 EDELM NOP

0346 01657 064133 LDB CCNT
0347 01660 B06PVI EDEL1 828,RSS
0348 01661 125656 JMP EDELNM,!
0349 01662 044444 ADB MiS
0350 01663 006L2l SSB,RSS
0351 01664 P25660 JMP EDEL1
0352 01665 075677 §T8 OUTLN
0363 01666 260345 LDA .32
0354 V1667 015715 JSB OUTCR
0355 81670 235677 182 OUTLN
0356 216731 025666 JMP #=3
0357 01672 264133 LDB CCNTY
2358 01673 044456 ADB M76
0359 21674 006024 SSB,RSS
0360 81675 015677 JSB OUTLN
0361 125656 JMP EDELM,I

81676

YES, FETCH NEXT CHARACTER
UPDATE RETURN ADDRESS
AND EXIT

BACKSPACE
OVER
LAST
CHARACTER IN
INPUT
BUFFER

SET SIGN FLAG TRUE
OUTPUT THE NUMBER
END=OF=LINE ACTION
ouUTPUT

A BLANK
FIELD

FuLL?
NO

NO, LOAD CHARACTER COUNT
ZERO?

YES

NO, SUBTRACTY ZONE WIDTH
NEGATIVE RESULT?

NO

YES, SAVE BLANK COUNT
FETCH BLANK

QUTPUT

BLANKS
LINE

FuLL?
YES



J

PAGE Q039 #9092 BASE PAGE SUBROUTINES

0363w
B3648ee
0363w

0366
0367
8368
8369
0370
8371
8372
8373
0374
8373
8376
0377
8378
8379

2380w
B3B8 wwn
0382w+

9383
8384
8385
2386
0387
2388
B389
8390
2391
0392
0393
8394
0395
8396
0397
558w
B399«
0400
0401
0402
0403
B4p4
0495
0406
8407
0408
2409
o410
0411
e412
0413

01677
21700
o170
01702
21783
01704
01708
e17a6
e17@7
e171e
e1711
e1712
21713
21714

21718
21716
01717
21728
1721
01722
01723
p1724
2172%
81726
01727
81730
91734
01732
01733

001682
8161
00162
08163
00164
001685
00163
01274
01336
01603
21633
21715
20567
21734

ooe000
062146
egpe19
0220084
P4D1L33
864131
114102
064172
044133
874172
PA2400
878146
114250
125677

200000
871364
234133
064133
204010
034132
160132
LT BY
eel1727
010460
231364
pe4010
eeyzaz
170132
125715

OUTLN

OUTCR

TEMP
TErPL
TEMP2
TEMP3
TErVPA4
COUNT
STEMP
MANT
MANT2
EXPON
DPFLE
ARYAD
EQL
FINBP

OUTPUT A COMPLETED LINE #e

NOP

LDA TYPE
SLA

INA

ADA CCNT
LDB .BUFA
JSB WRITE,I
LDB MLBX1e}
ADB CCNT
878 MLBX1+1
CLA

8§TA TYPE
JSB PRNIA,!
JMP OUTLN,!

NOP

STA IFIX
182 CCNY
LDB CCNT
8.8

182 BADDR
LDA BADDR,!
SLB

ALF,ALF

AND M2856
IOR IFIX
sL.8

ALF,ALF

STA BADDR,!
JMP OUTCR,I

EQU TEMPSel

EQU TEMPSe2.

EQU TEMPS+3
EQU TEMPS+4
EQU TEMPS+S
EQU TEMPS8+6
EQU TEMPS+4
EQU 8YMCK
EQU MDIM
EQU LETCK
EQU BCKSP
EQU OUTCR
EQU CONST
EQU +

FETCH °'CHARACTERS PRINTED®

CORRECT FOR START ON
ObUD PRINT POSITION
OUTPUT ‘
A
LINE
CORRECT

MARKER
RESET COUNY OF
CHARACTERS PRINTED
CLEAN UP

ADD A CHARACTER TO OUTPUT BUFFER w«

CHARACTER IN (A)
SAVE CHARACTER
COUNT 1IT
FIRST CHARACTER
OF BUFFER WORD?
YES, MOVE YO FRESH WORD
LOAD BUFFER WORD
SAVE
OTHER
CHARACTER
ADD NEW CHARACTER
POSITION
WORD AND
STORE 1IT

COUNT

FIRST UNUSED WORD OF BASE PAGE



BASIC INTERPRETER CONTROL

CHECK SYNTAX AND TRANSLITERATE



PAGE 0240 #92 BASIC INTEPRETER CONTROL

0415«

P416wnennnanansrane BASIC INTERPRETER CONTROL ERARNREORANA NN RN R AN RAREANS W
0417«

P48 THIS PROGRAM INTERPRETS THE SYSTEM COMMANDS AND PROVIDES
0419w 1/0 CUNTROL FOR THE BASIC INTERPRETER, ALL USER

8420« COMMUNICATIOM IS DONE THRU THIS PROGRAM, USER RESPONSES ARE
pazi» CHECKED FOR SYSTEM COMMANDS AND IF A VALID COMMAND I8

B422+ DETECTED THIS PROGRAM INITIATES APPROPRIATE ACTION,

8423

P424 02000 ORG 208208

0425«

0426+ DATA LOCAL YO MCNITOR

0427

0428 02009 902n01 RDYA DEF READY
09429 020031 951105 READY ASC 2,READ
0430 02003 954415 OCT 54415
431 02004 PBBA4O7 LFEED DEF LF

0432 022005 PPP465 QMRKA DEF QMARK
433 02006 083776 STCPA DEF STCMD
0434 ©2007 002146 CMNDA DEF CMNDS

0435w

436 02016 187708 ENTRY CLC ©,C STARTING POINT, TURN OFF ALL 1/0
0437 02011 102100 STF © TURN ON INTERRUPT SYSTEM
0438 02012 B6AL06 LDA LwBM LOADED

9439 02¢13 0850111 CPA LWAM BY '80S88'?

0440 02014 P26020 JMP FLUSH NO

P44y 082015 970111 STA LWAM YES, RESET

0442 02016 002004 INA POINTER

0443 02017 070117 STA SYMTA VALUES

D444

0445 02020 960110 FLULSH LDA FWAM

D446 92021 P70112 STA PBUFF SET PROGRAM BUFFER ADDRESS
0447 02022 070113 STA PBPTR SET PROGRAM BUFFER POINTER
0448 02023 0060345 LDA .32 INITIALIZE

P449 02024 B70476 STA BLANK DELETE CHARACTER FOR GETCR
@450 02025 202400 CLA SET LINE NUMBER

0451 02026 070145 STA LNUM TO @ INITIALLY

24352«

0453 02027 060138 RDYPT LDA TLSTR SET 70

0454 02039 0708127 STA LISTR COMMAND MODE

8455 02031 002400 CLA

P456 02032 @72121 STA DREST CLEAR DATA REQUEST FLAG
0457 02433 B70136 STA TFLAG CLEAR PHOTO READER INPUT FLAG
P458 02034 B7P137 STA TYYFL CLEAR TTY TAPE FLAG

0459 020835 114102 JSB WRITE,!I DO A RETURN AND LINE FEED,
0460 02036 0608436 LDA M6

8461 02037 B66000 LDB RDYA

B462 0P204n 114102 JSB WRITE,I PRINT "READY"™ ON TTY

Pa63n

464 0Q2¢4) 960130 PEXMK LDA TLSTR SHIFT YO

0465 02042 070127 STA LISTR COMMAND MODE

0466 02043 062136 LDA TFLASG

0467 02044 202002 SZA IS TAPE FLAG SET?

0468 02048 026161 JMP PTAPE+} YES, BET RECORD FROM PHOTO RODR



PAGE

0470
0471
0472
0473
8474
2475
0476
0477
0478«
0479
0480
8481
@482
0483
Ppag4
P485w
0486
- YY.Y4
0488
0489
0490
84918
0492
0493
8404
8495
0496
0497
0498
8499
0500
20501
502
23503
0504
9505
0506
2597
0508
509w
p510
8511
0512
0513
2514
8515
P516w
83517«
0518w
0519
o520
0521
8522
2523

004) #0202 BASIC INTEPRETER CONTROL

B2uv4s
ez2e47
82059
02061
22852
22853
020854
22055

22056
802057
02060
22061
02062
22063

02064
02065
02066
22067
82070
02074
02072
02073
02774
02075
82076
02877
02100
02101
82102
22103
02104
22105
82106
821097
g211e
pa2iiy
pel12

p2113
22114
02115
2116
02117
2120

THIS

w212}
92122
82123
82124
02125

066004
274152
868137
vez2002
226256
803400
864152
114402

114123
060366
064131
114104
050432
826115

e03021
014477
870133
060131
886066
878132
215614
226046
p66121
096003
026126
ese372
e16200
Pe2400
114102
815633
960426
e70127
066121
002400
a72121
114124
124001

856040
002113
866114
Pa24e4
114102
226256

SECTION REQUESTS DATA INPUT

eo0euee
064130
874127
066005
826047

DATAL LDB®
8T8
LDA
824
JMP
ccA
LDB
J8B
8TRCD J8B
LDA
LDe
J8e
CPA
JMP

RPRCS
Js8
STA
LDA

RTLE

CLE,

STA
Jss
JMP
LD8

CMA,

LFEED
RSYNM
TYYFL

6TRCD

RSYM
WRITE,!

IMOFF,1
72
«BUFA
REED, I
M2
RBOUT

8SA,RSS
ERROR
CCNT
+BUFA
ELA
BADDR
GETCR
DATAL
DRQST

8$28,RSS

JMP
CPA
JsB
CLA
JSB
JSe
LDA
STA
LD8
CLA
STA
JS8
JMP

ASC
DEF

RBCUT LDB

CKRCD
8
sToP

WRITE,!
BCKSP
RMODE
LISTR
DRQST

DRQST
IMON, 1
1,1

1,\
o]
o]

CLA,INA

JSB
JMP

DREST NOP
LD8
8T8
LDB
JMP

WRITE,!
GTRCD

TLSTR
LISTR
QMRKA
DATAI+Y

LOAD ADDRESS OF LINE FEED
STORE ADDRESS OF READY SYMBOL
TTY TAPE
INPUT?
YES, SUPPRESS LINE FEED
NO
LOAD LF OR *?' ADDRESS
PRINT LF OR '?', NO CR=LF

TURN OFF KEYBOARD INTERRUPT MODE

GET RECORD FROM TTY

RUBOUT IN RECORD, INPUT AGAIN
S8ET A==1-# CHARS AND CHECK FOR

RECORD TOO LONG

=i=# CHARACTERS < B,SET CCNT
LOAD BUFFER ADDRESS

SHIFYT LEFT,LEASTY BIT USED AS
ODD/EVEN FLAG

FETCH FIRST CHARACTER

NULL RECORD, INPUT AGAIN

DATA REQUEST?
NO DATA REQUEST,00 CHECK RECORD
ASCI1 8 FIRST CHARACTER?
ASSUME STOP REQUESTED
LINE
FEED
BACKSPACE
RETURN TO
RUN MODE

CLEAR DATA REGQUEST FLAG
DATA REQUEST,TURN ON INTRPT MODE
60 TO DATA REQUESYT CALLING POINT

OUTPUT '\*' WITH
CARRIAGE RETURN
AND LINE FEED

EXIT/ENTRY AND FLASG
SHIFTY TO

COMMAND MODE
AND WAIT

PRINT '?2°



PAGE

0525«
8526«
0527 »
0528
8529
25302
2531
8532
0533+«
2534
2538
0536
8537
0538w
2539
0548
9541
0542
23543
0544
0548
8546
0847

9042 #02 BASIC INTEPRETER CONTROL

THIS SECTION CHECKS RECORD FOR SYSTEM COMMANDS,

82126 964134 CKRCD LDB SBUFA

02127 0744135 $T8 8BPTR INITIALIZE SYNTAX BUFFER POINTER
82130 178135 $TA SBPTR,1I PUT FIRST CHAR IN SYNTAX BUFFER
02131 @15603 Js8 LETCK IS CHARACTER A LETTER

92132 026229 JMP SYNTX NO, TRY SYNTAX

82133 860306 LDA TBLAD LOAD SYS CMND TABLE START POINT
02134 064440 LDB M8 ~ LOOK FOR A

02135 114212 J88 TSRCh,I SYSTEM COMMAND

02136 214477 J8B ERROR NOT A VALID COMMAND

02137 INVSC EQU » INVALID CMND ERROR REFERENCE
P2137 801727 ALF,ALF ENTRY FOUND

02149 001100 ARS MOVE JMP ADDR TO LEAST BITS POS,
02141 P42007 ADA CMNDA ADD START ADDR, OF CMND ROUTINES
D2142 B72200 STA 8TOP SAVE (A)

02143 Bo2400 CLA OUTPUT

82144 114102 JSB WRITE,l A CR=LF

P2145%5 12629080 JMP STOP,I EXECUTE COMMAND



PAGE

549w
0550«
2551
0532
2553«
9554
8555
2586«
2557
2558»
8559
2560
6561
8562
8563
2564,
8565
8566
0567w
83568
9569
8570
8571
8872
2573
2574
575
8576
0577
0578
0579
2580«
0581
8582
2583
8584
A585¢
g586
0587«
2588
2589
%590
2591
0592
2593
2694
8595
8596
2597
83598
8899

9043 #92 BASIC INTEPRETER CONTROL

AND EXECUTES THE SYSTEM COMMANDS

THIS SETS uP
02146 CMADS EQU ¢
P2146 114124 RUN J8B IMON,I
22147 124202 JMP RUNA,I
92150 926020 SCRTH JMP FLUSH-
22151 0601390 TLIST LDA TLS8TR
P2152 906401 CLB,RSS
2153 060126 PLIST LDA PLSTR
2154 070127 STA LISTR
82155 874136 STB TFLAS
02156 114124 J8B IMON,!
92157 124207 JMP LISTA,I
22160 114124 PTAPE JSB IMON,!I
P2161 860366 LDA .72
82162 064131 LDB .BUFA
p2163 114101 JSB8 PREAD,I
02164 850432 CPA M2
02165 P26174 JMP EOTR
22166 050433 CPA M3
82167 014477 J88 ERROR
92170 002003 PRERR SZA,RSS
82171 026161 JMP PTAPE+}L
82172 870136 STA TFLAG
B2173 026064 JMP RPRCS
@2174 064136 EOTR LDB TFLAG
82175 006203 S$2Z8,R88
92176 026161 JMP PTAPE«1
22177 ©26027 JMP RDYPT

STOP COMMAND SERVICE
92200 009000 STCP NOP
022v1 114123 J88 IMOFF,I
02202 64130 LDB8 TLSTR
92203 ©v74127 8T8 LISTR
022034 068470 LDA MNES
82205 002006 INA,SZA
82206 0926205 JMNP e=f
022087 114182 JSB WRITE,!
22210 060327 LDA .4
02211 0606006 LDB STOPA
02212 114302 J8B WRITE,!
02213 026027 JMP RDYPT

COMMAND LIST REFERENCE

TURN ON TTY INTERRUPT MODE
80 TO RUN ENTRY POINT

SCRATCH CURRENT PROGRAM
LIST PROGRAM, TFLAG = @
PUNCH PROGRAM, TFLAG » 0
SET DRIVER ADDRESS

SET DEVICE FLAG

TURN ON TTY INTERRUPT MODE
60 Y0 LIST ENTRY POINT

PTAPE COMMAND

@ET 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?
STARTY
GO TO READY POINT

TURN OFF KEYBOARD INTERRUPT MODE

SHIFT TO
COMMAND MODE

DELAY FOR 100 MILLISECONDS
CARRIAGE=RETURN LINE=-FEED

PRINT *8TOP"
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0601+

#6092+ SET LINE FEED SUPPRESSION

8603

0604 02214 078137 TAPE STA TTYFL SET 70 'TAPE' MODE
0605 02215 0260856 JMP GTRCD

2606*

86@87+*» RETURN TO 'B0OSS' EXECUTIVE

oo6as»

0609 02216 002400 BYEC CLA
0612 02217 024077 JMP 778



PAGE 0045 #03 CHECK SYNTAX AND TRANSLITERATE

P0R2e

BO0I% AACNNNRC AR IR AR ANO RN N AR ARERNAORS

P0B4unww Y

PP@S5see CHECK SYNTAX CF STATEMENT wew

00060 enn (XX

CTTYARRXEXXZ RSS2SR RAR R R R AL AL A0

P008»

0009w

P018see DETERMINE SEQUENCE NUMBER 1w«

8011w

0012 92220 114216 SYNTX J8B INCHK,! RECORD

0013 22221 POR463 DEF MAXSN SEQUENCE NUMBER

8014 02222 834138 182 SBPTR SAVE SPACE FOR LENGTH wORD
0015 02223 074145 §TB .LNUM SAVE LINE NUMBER

0016 02224 P64134 LDB8 SBUFA SET

PO17 02225 Po6QA0D4 INB TEMP TO

2018 22226 874160 8TB TEMP {SBUFF)+1}

Bpioen

0020*%« DETERMINE STATEMENT TYPE v

002 0.

Q@22 02227 850334 CPA .10 NULL STATEMENT?

0023 02230 124253 JMP DELST,!I YES, DELETE 1IT

0024 02231 170135 STA SBPTR,! NO, RECORD NEXT CHARACTER
09025 02232 060387 LDA STTYP PRINT=TABLE ADDRESS

0026 02233 P64446 LDB M21 = (NUMBER OF ENTRIES)

0027 02234 114212 JSB TSRCH,1 FIND STATEMENT TYPE

P28 ©223I% 014477 JSB ERROR NOT FOUND

0029 02236 P6444) SYNEL LDB M9 SET MULTIPLE STORE

V30 02237 076338 8STB M8FLG TO FALSE

P31 092240 064113 LDB PBPTR NULL

PO32 02241 054112 CP8 PBUFF PROGRAM?

0033 02242 002001 RSS YES

0034 02243 226247 JMP SYNTH NO

0035 82244 064110 LDB FWAM INSURE NO

2936 02245 074112 8T8 PBUFF SPURIOUS COMMON

0037 02246 274113 8TB PBPTR EX1STS

0038 02247 Q74157 SYNT1 8T8 TEMPS SET 8=8TACK POINTER

0039 02230 006400 cL8 SET DEFINE FLAG

0040 22251 B76332 STB DFLAG YO FALSE

0041 02282 076334 ST8 PFLAG SET PARAMETER FLAG TO FALSE
ovd42 02253 001727 ALF,ALF COMPUTE

V43 02254 901300 RAR ADDRESS OF

PB44 22255 040302 ADA STBAS SYNTAX ROUTINE AND
Pp45 02256 124000 JMP 0,1 BRANCH TO [T
0046w

P047#%+ SINGLE CHARACTER AND/OR FORMULA OPERATORS e«

P48 wn

0V49 02257 9018P@ QUCTE OCT 1800 BITS 15=9 OF THE LABELLED WORD
8050 02260 021049 ASC 1,"

9051 02261 00220@ COFMA OCY 2008 ARE THE BASIC CODE OPERATOR
0052 02262 026040 ASC 1,/

#0533 092263 00300@ SMCLN OCT 3000 NUMBERS, BITS 3=-9 ARE THE
PP54 02264 835440 ASC 1,7}

2055 02265 2049081 RPARN OCT 4001 OPERATOR'S HIERARCHICAL
Y56 82266 D24440 ASC 1)

0057 02267 V85001 RBRAC OCT 5001 PRECEDENCE FOR THOSE OPERATORS



PABE D046 #23

9058 02270
8039 @227}
2060 02272
0063 02273
P62 02274
2663 02275
2064 02276
8065 02277
0066 32300
0067 02341
2868 Q2382
PP69 02303
0270 02304
8971 023085
0e72 V2306
0073 02397
8074 22310
2975 02311
8076 02312
0077 02313
0078 02314
0279 092315
P080 02316
@981 02317
o082 02320
Pe83 ©2321
8084 02322
0085 02323
0086 02324
0087 02325
8088 ©@2326
0089 02327
0490 02330
0091 02334

0092 V2332
Pe93 92333
8094 V2334
0695 023358
0096 082336
0097 02337
0098

P99 wwne
@188an  LET
Bl1pieww
2102«

8103 02340
0104 02341
0105 02342
01906 02343
91067 2344
0108 02345
0109 02346
0110w
Biilwnn
0112w

2113 023486

056440 ASC 1,)
PP6MB2 SCMMA OCT 6002
026040 ASC 1,,
087m92 ASSOP OCT 7002
036440 - ASC 1,=
012087 PLLS OCT 10007
025440 ASC 1,+
811007 MINUS OCT 11007
026449 ASC 1,=-
012d10 TYIMES OCT 12010
22%040 ASC 1,
813218 DIV 0CT 13010
027449 ASC 1,/
014212 EXPS OCT 14012
057049 ASC 1,
0135205 GTR 0CT 135083
837040 ASC 1,>
016905 LSS OCT 16085
N36040 ASC 1,<«
P17605 UNEQL OCT 17005
P2144¢ ASC 1,#
220005 EQUAL OCT 200803
836440 ASC §,=
A21311 UNFIN OCT 210114
026449 ASC 1,~
022020 LBRAC OCY 22020
855440 ASC 1,1
0230280 LPARN OCT 23029
224049 ASC 1,
924011 UPLUS OCT 24011
p2%440 ASC 1,+
225003 ORCP O0OCT 25003

002080 MSFLG NOP
82602¥4 ANILOP OCT 26004
222308 DFLAG NOP
@27@11 NOTOP OCT 27211}
0092298 PFLAG NOP
032005 GTREQ OCT J0m85S
029008 UFLAS NOP
031005 LSSEQ OCTY 310@5

LA A ]

STATEMENT SYNTAX we
T2

B77538 LETS S8ST8 SFLAG

P60440 LDA M8
P72330 STA MSFLS
017114 Js8 FSC
857530 CPB SFLAG
214477 JSB ERROR
SYNE2 EQU =

CHECK FOR END OF STATEMENT

059334 EOST CPA .10

CHECK SYNTAX AND TRANSLITERATE

BELONGING TO FORMULAS, THE
UNLABELLED WORD GIVES THE
ASCIt REPRESENTATION OF THE

SINBLE CHARACTER OPERATORS,

SET 'NO STORE' FLAG ( (B) = @ )
SET MULTIPLE STORE FLAG
TO0 TRUE
FETCH FORMULA
DID STORE OCCUR? ( (B)=23 )
NO

*e

END=QF=STATEMENT?



PAGE 0847 #03 CHECK SYNTAX AND TRANSLITERATE

D114 02347 124252 JMP ACCST, 1 YES, ACCEPT STATEMENT
0115 ©023%0 024266 JMP NOEOF NO, TLLEGAL CHARACTER



PAGE 9048 #83 CHECK SYNTAX AND TRANSLITERATE

- 8140 02366

0117
118w
8119w
012000y
0121

0122 92351
0123 92332
0124 092353
0125 282354
21260

0127 nen
01289
0129w ww
D30

2131 082355
8132 02356
133 02357
134 02360
2135 82361
8136 02362
0137 02363
138 02364
0139 02368
B14y 92367
03142 92370
8143 02371
Plada 02372
0145 082373
146

147 «ene
Di148Bwn
B149ene
81508

0153 02374
0152 02378
0153 02376
0154 02377
0155 02400
0156 02401
0157 Q2402
158 02403
0159 02404
0160 02425
0161 02406
0162 02407
0163 02410
D164 02411
P165 02412
0166 02413
D167 02414
168 02415
0169 02416
0170 022417
0171 02420

B172 0242}

ane
STATEMENT SYNTAX we

836332 DIrS [ISZ DFLAG

017530 JSB ARRYS
124252 JMP ACCST,!I
226352 JMP DIMSe}

[ 2 2}

STATEMENT SYNTAX we
“nn

P64113 COMS LDB PBPTR

254110 CPB FWAM
202081 RSS
014477 JSB ERROR
274166 SYNE3 STB TEMPS4+7
836332 182 DFLASB
903400 COMSL CCA
272334 STA PFLAG
817530 JSB ARRYS
pa20v1 RSS
926363 JMP COMS1
864166 LDB TEMPS+7
074112 STB PBUFF
874113 ST PBPTR
124252 JMP ACCST,1
L 2 2 ]
STATEMENT SYNTAX we
L X ]

917635 DEFS JSB LTR

026405 JMP SVYNEM
060161 LDA TEMP}
eolL727 ALF,ALF
030162 I0R TEMP2
058464 CPA FN
ae2001 RSS
026405 JMP SYNE4
817635 JSB LTR
014477 SYNE4 JSB ERROR
P60161 LDA TEMPY
0643614 LD .58
017650 J8B STROP
860162 LDA TEMP2
P17661 J8B LPCK
030470 : I0R FLGBT
170135 STA SBPTR,!
017556 JSB VAROP
poooeo NOP
214477 JSB ERROR
P17671 SYMNES JSB RPCK
007400 cca

SET DFLAB TO TRUE
CHECK AN ARRAY

DONE

WAS A COMMA, CONTINUE

HAS PROBRAM BUFFER
BEEN MOVED?
NO
YES, ILLEGAL COM
SET ARRAY POINTER
SET DEFINE FLAG TO TRUE
SET COMMON FLAG

T0 TRUE
CHECK AN ARRAY
DONE

MORE ARRAYS

FETCH UPDATED POINTER

SET PROBRAM BUFFER ADDRESS
SET PROGRAM BUFFER POINTER
EXIY

FIRSTY
TWO CHARACTERS

TFN'?
YES
NO
LETTER FOLLOWS?
NO
YES, RECORD A
FUNCTION
NAME
RETRIEVE CHARACTER
LEFT PARENTHES]S?
YES, SET FORMAL
PARAMETER BIT
FETCH SIMPLE VARIABLE
NONE FOUND
SUBSCRIPTED VARIABLE FOUND
RECORD A RIGHT PARENTHESIS
ASSIGNMENT



OPERATOR?
NO
YES,

RETRIEVE

PARAMETER
AND
SAVE 1IT

FETCH DEFINING FORMULA
END=OF«STATEMENT TEST

DUMMY STRING TERMINATOR
FETCH CHARACTER STRING

BET DECISION FORMULA
TABLE
SEARCH
FOR
' THEN®
NOT FOUND
BET STATEMENT LABEL NUMBER

(22
"
hee
FETCH AND RECORD
SEQUENCE NUMBER
END=QF=STATEMENT TEST

FETCH SIMPLE VARIABLE
NONE FOUND
SUBSCRIPTED VARIABLE FOUND

ASSIGNMENT
OPERATOR?
NO
YES,
LOOK
FOR
THE
‘*T0"

PAGE D049 #03 CHECK SYNTAX AND TRANSLITERATE
0173 02422 01%274 JSB 8SYMCK
0174 02423 002272 DEF ASSQOP~}
0175 092424 0814477 SYNEG6 JSB ERROR
8176 02425 060432 LDA M2
P177 02426 048135 ADA SBPTR
G178 02427 160000 LDA 0,1
0179 02430 010401 AND MSK{
0180 982431 872334 STA PFLAG
0181 92432 017114 J88 FSC
0182 02433 226346 JMP EOST
0183
P184nen X
0185« REM STATEMENT SYNTAX e
Di86wwn (1 1]
0187«

0188 02434 068334 REMS LDA .10
0189 02435 1142514 JS8 CHRSA,I
21900 P2436 124252 JMP ACCST, 1!
0191w

0192%ew T
0193w« IF STATEMENT SYNTAX we
0194wwn XX

0195w

D196 02437 017114 IFS J8B FSC
0197 02449 170135 STA SBPTR,1!
P198 ©B2441 B603IL16 LDA ATHEN
D199 02442 007400 cce

0200 ©P2443 114212 JSB TS8SRCH,!
D20) 02444 014477 J8B ERROR
0202 02445 SYNE7 EQU »

0203w

02@4ner

0208%5++» GO TO AND GOSUB STATEMENT SYNTAX
B206waw

02087 02445 11422% 60T0S JSB PGINT,!
0208 02446 000463 DEF MAXSN
0289 02447 B26346 JMP EOST
0210

02413

g2120 e [ TX
0213#» FOR STATEMENT SYNTAX we
0214nwnn [ L X
0215»

0216 V2450 017556 FORS JSB VAROP
8217 0824541 000000 NOP

0218 02452 014477 SYNES JSB ERROR
0219 02453 007400 cce

8220 02454 015274 J88 SYMCK
B221 092453 Q02272 DEF AS8SOP-{
0222 V2456 026424 JMP SYNEG6
D223 02437 817114 JSB FSC
0224 0246p 170135 STA SBPTR, I
9225 02461 060317 LDA ATO
0226 ©B2462 007400 cce

0227 02463 114212 J8B TSRCH,1!
0228 92464 B14477 J8B ERROR

MISSING

FETCH INITIAL VALUE FORMULA



PAGE ¥@50 #83 CHECK SYNTAX AND TKANSLITERATE

0229 02468 017114
0232 02466 080334
0231 02467 124252
0232 32479 007400
9233 082471 044135
0234 02472 074135
0235 02473 170135
0236 092474 060320
0237 02475 087480
0238 02476 114212
0239 02477 014477
8240 228500 017114
0241 02501 026346
B242v»

0243een

0244w

0245w uw

B246w

0247 028322 817556
0248 02503 900000
0249 02504 0926452
0250 02505 026346
0251

D252%we

0253%« END, S8TOP,
02540er

0255w

2256 02506 034135
0257 02507 015614
9258 082510 124252
0259 02511 024266
0260w

0261 nws

0262ww

B263%esn

0264+

0265 02512 0817734
Pp266 02513 026346
0267«

0268wwn

0269«

0270swx

8271

0272 02514 015614
P273 02515 024265
0274 02516 034135
P275 02517 017661
0276 02520 1142214
0277 02821 000453
0278 02522 870161
8279 02523 015323
0280 02524 160001
0281 082525 9@1727
0282 02526 010344
0283 02527 003000
D284 02530 870166

F8C
10
ACCST, 1

SYNEO JSB
CPA
JMP
ccs
ADB
8T8
STA
LDA
cce
Js8
Jse
J88
JMP

SBPTR
SBPTR
SBPTR, 1
ASTEP

T8RCH, |
ERROR
FsSC
EOST

SYEL®

LE X

NEXT STATEMENT SYNTAX we

L L2}

NXTS JSB VAROP
NOP
JMP

JMP

SYNES
EO0ST

GET LIMIT FORMULA
END=OF«STATEMENT?
YES
NO, ERASE
ZERO
WORD
NOW
LOooK
FOR
THE
MISSING
GEY STEP SIZE FORMULA
END=OF=STATEMENT TESTY

'STEP!

FETCH SIMPLE VARIABLE

NONE FOUND

SUBSCRIPTED VARIABLE FOUND
END=OF~STATEMENT TEST

LE X

RESTORE, RETURN STATEMENT SYNTAX *»

8BPTR
GETCR
ACCST,!
NOEOF

ENLS 182
Jss
JMP

JMP

L2

WAIT STATEMENT SYNTAX @

L X 2 ]

GETPF
EOST

WAITS JSB
JMP

LA 2J

CALL STATEMENT SYNTAX we

L X 2 ]

GETCR
EOF
SBPTR
LPCK
PGINT, I
Dive
TEMP
JSB FNDSB
LDA 1,1
ALF,ALF

AND .3t

CMA

STA TEMPS+7

CALLS JSs
JMP
182
Js8
Jse
DEF
8TA

LA X

END=QF =STATEMENT?
YES
NO

END-OF=STATEMENT TEST

FETCH AND
RECORD
LEFT
PARENTHESIS
FETCH AND RECORD
SUBROUTINE NUMBER
SAVE NEXT CHARACTER
FIND
NUMBER
oF
PARAMETERS
RECORD
COMPLEMENT = |



PAGE @851 #83

0285 02531 0601614 LDA TEMP)
0286 92532 987488 CALLZ2 cCCB

8287 02533 015274 JSB SYMCK
0288 02534 002260 DEF COMMA=1
0289 02535 926543 JMP CALL3
02900 092536 234166 182 TEMPSe+7
0291 92537 082201 RSS

0292 02840 014477 SYEL11 JSB ERROR
0293 02541 017114 J88 FS8C
9294 02542 026532 JMP CALL2
0295 022543 034166 CALL3 182 TEMPSe7
0296 82544 0265490 JMP SYE1L}
0297 02545 0817671 J88 RPCK
0298 02546 026346 JMP EOST
8299w

B300www [ X X ]
@301+ DATA STATEMENT SYNTAX we
0322w nn [ 2T
2303«

0304 ©25A7 014567 DATAS JSB CONST
0305 02550 024613 JMP SYE12-1
0396 02555 817744 JSB NUMOP
387 02582 0@7400 ccs

308 02553 015274 JSB SYMCK
0309 02354 002260 DEF COMMA={
8310 02555 826346 JMP EOST
3311 02556 026547 JMP DATAS
8312w

0313wnn

8314+« READ AND INPUT STATEMENT SYNTAX
B318nunn

8316w

8317 02557 917556 READS J8B VAROP
0318 02560 014477 J8SB8 ERROR
9319 02561 2000NP@ SYEL3 NOP

0320 02562 0087400 ccs

0321 02563 0915274 J88 SYMCK
0322 02564 PD2260 DEF COMMA={
8323 V2565 2o2pdy RSS

8324 02566 026557 JMP READS
B325 02567 2864900 cLe

0326 02570 174135 S$T8 SBPTR,!
0327 022571 834135 182 SBPTR
8328 02572 026346 JMP EOST
0329w

B330%wnn (X' ]
0331« PRINT STATEMENT SYNTAX #w
03J32%new een
8333«

P334 02373 064432 PRINL LDB M2

B335 02574 015274 JS8 SYMCK
8336 02575 BO2260 DEF COMMA=1
8337 02576 826604 JMP PRIN2
338 02577 BO3400 PRINS CCA

6339 02600 {70160 STA TEMP,!
P340 020601 934135 182 SBPTR

CHECK SYNTAX AND TRANSLITERATE

RETRIEVE CHARACTER
COMMA?

NO
YES, MORE
PARAMETERS PERMITTED?
NO
YES, FETCH
PARAMETER FORMULA
ALL PARAMETERS PRESENT?
NO
YES, FETCH RIGHT PARENTHESIS
END=OF~8TATEMENT TEST

FETCH A CONSTANT
NONE FOUND
FIX UP PRECEDING OPERATOR
CHECK

FOR A

COMMA

END=OF=STATEMENT TEST
FETCH ANOTHER NUMBER

L 2 2 ]
*w
*ew

RECORD VARIABLE OPERAND
MISSING

CHECK
FOR A
COMMA

18, FETCH NEXT ITEM
APPEND
END=OF=FORMULA
OPERATOR
END OF STATEMENT TEST

NO,
COMMA OR
SEMICOLON?
NO
YES, ENABLE
FORMULA



PAGE

0341
0342
8343
0344
0345
9346
8347
0348
0349
2350
8351
2352
8353
8354
03565
8356
8387
8358
8359
2360
B361%
8362
2363
8364
8365
0366
0367
8368
8369
8370
0371
8372
2373
8374
8375
0376
8377
8378
8379
0388
8381
8382
8383«
0384nwe
0385w
038600
0387«
0388
2389
2390
8391
8392
0363
0394
23958
0396

026a@2
02603
2604
22603
De26ue
pa2sday
02610
02611
02612
82613
22614
02618
02616
92617
92620
p20621
02622
22623
02624
02628%
02626
82627
02630
82634
82632
02633
82634
02635
82636
82637

82640
0264}
82642
02643
02644
026485
02646
82647
02650
02651
02652
02653

MAY

92654
22655
02656
02657
020660
92661
92662
02663
02664

815614 J8B BETCR
124232 JMP ACCST,!
987400 PRIN2 CCB
813274 J38 8YMCK
802256 DEF QUOTE~1
026623 JMP PRIN3
0608347 LDA .34
114284 JSB CHRSA,!
814477 J88 ERROR
862257 3YEi4 LDA QUOTE
172135 STA SBPTR,I
834135 18Z 8BPTR
015614 J88 GETCR
1242852 JMP ACCST,!
007400 cce
174169 ST8 TEMP,I
026573 JMP PRINg
134160 PRIN3 182 TEWP,I
814477 J8S8 ERROR
170135 SYELS STA S8BPTR,I
860322 LDA ATAB
pa7 400 ccs
114212 JS8 TSRCH,I
002401 CLA,RSS
062424 LDA TABCN
Po7400 cce
P44135 ADB SBPTR
274135 $T8 SBPTR
802003 SIA,RSS
2206647 JMP PRIN4
130136 IOR SBPTR,I
178435 STA SBPTR,!
017734 J88 GETPF
806400 cLe
1744135 878 8BPTR,!
834135 182 SBPTR
0266951 JMP PRINS
015633 PRIN4 J8B BCKSP
P17114 J8B F8C
858334 PRINS CPA .10
1242852 JMP ACCS8T,!
926373 JMP PRINI
1T
STATEMENT SYNTAX we

*Re

017635 MATS J8B LTR
014477 J88 ERROR
015603 SYEL16 JSB LETCK
026722 JMP MATS2
234135 182 8BPTR
0641061 LDB TEMPS
005727 BLF,BLF
830001 I0R 1§
170135 §TA 8BPTR,1I

08%2 #83 CHECK SYNTAX AND TRANSLITERATE

END=QOF=STATEMENT?
YES

QUOTE?

NO
YES, SET QUOTE AS TERMINATOR
CHARACTER AND FETCH STRING
MISSING QUOTE
RECORD
QUOTE

END=QOF=STATEMENT?
YES
ENABLE

FORMULA
NO
TAB OR FORMULA PERMITTED?
NO
SEARCH

FOR

'TAB?

NOY FOUND

BACKUP
TO WORD WITH
PREVIOUS OPERATOR
'TAB* ?
NO

YES, RECORD IV
FETCH PARAMETER
FOLLOW
WITH A
ZERO

BACKSPACE OVER LAST CHARACTER
FETCH FORMULA
END=OF=8TATEMENT?
YES

NO

FIRST
TWNO CHARACTERS
LETYTERS?
NO

YES, MOVE 70 FRESH S«~BUFFER WORD

RETRIEVE FIRST LETTER AND
PUT IT IN THE
UPPER CHARACTER OF (A)
SEARCH



PABE 0253 #83 CHECK SYNTAX AND TRANSLITERATE

8397 026685 060310 LDA MATIO FOR

8398 02666 064432 LDE M2 *READ' OR
8399 022667 114212 J88 TSRCH,!I 'PRINT!
0400 02670 014477 J8B ERROK NOT FOUND

0401 02671 8508416 SYEL7 CPA RDOP READ?

0402 02672 826710 JMP MATSY YES

G493 020673 817544 MATSO JSB ARRID RECORD ARRAY

P404 02674 BBO3II4 CPA .10 END=OF=STATEMENT?
04085 026735 124252 JHP ACCS8T,1 YES

8406 02676 064432 LD M2 NO,

2407 82677 915274 JSB SYMCK COMMA OR

0408 02700 02260 DEF COMMA=} SEMICOLON?
0409 02701 V14477 J88 ERROR NO

2410 02772 V15614 SYE18 J8B GETCR END=OF=STATEMENT?
0411 02703 0826706 JMP #e¢3 YES

0412 027024 015633 J88 BCKSP NO

0413 02705 0826673 JMP MATSY

0414 02786 0834135 182 SBPTR INCLUDE

0415 02707 124252 JMP ACCST,1 PARAMETER

0416 02712 B17544 MATSL JSB ARRID RECORD ARRAY

0417 027311 017704 JSB MATSB IF SUBSCRIPT,
P418 02712 000009 NOP RECORD IV

0419 02713 850334 CPA .10 END=OF=STATEMENT?
0420 02714 124252 JMP ACCST,! YES

0421 92715 007400 cce NO

0422 02716 015274 JS8 S8YMCK

9423 82717 vB2260 DEF COMMA~1} COMMA?

0424 02720 026701 JMP SYEL8=1 NO

0425 02721 026710 JHP MATSI YES

0426 02722 070162 MATS2 8STA TEMP2

2427 02723 P6P135 LDA 8BPTR SAVE

0428 02724 871715 STA ARYAD OPERAND ADDRESS
0429 22725 060161 LDA TEMP} RETRIEVE FIRST LETTER
0430 02726 0964355 LDB .46 RECORD AN

04331 P2727 017650 JS8 S8TROP ARRAY

v432 02730 B60162 LDA TEMP2 RETRIEVE CHARACTER
P433 02731 007400 ccCe ASSIGNMENT

P434 982732 0156274 JSB SYMCK

8435 02733 0082272 DEF A8SOP=1 OPERATOR?

0436 022734 026424 JMP SYNEG NO

0437 82735 161715 LDA ARYAD,I YES, RETRIEVE
0436 D2736 010401 AND MSK} AND SAVE

8439 02737 178160 STA TEMP,! PREVIOUS ARRAY IDENTIFIER
0448 02740 017635 JSB LTR LETTER NEXT?

844y 02743 027010 JMP MATS4 NO

D442 B2742 0156¥3 JSB LETCK YES, SECOND LETTER?
8443 02743 8270824 JMP MATSS NO

0444 02744 P34135 182 SBPTR YES,

0445 02745 064161 LDB TEMPY CONCATENATE
0446 02746 00D727 BLF,BLF LETTERS

dda7 ©2747 030001 IOR 1 AND

D448 02750 170135 STA SBPTR,I SEARCH
V449 D2751 960313 LDA MATFN FOR
0450 02752 0664435 LDB M5 ARRAY
0451 02753 114212 JSB TSRCH,!I FUNCTION

P452 02754 014477 ~ JSB ERROR NOT FOUND



PAGE

0453
8454
0455
0456
0457
2458
0459
0460
0461
0462
8463
0464
0405
0466
0467
D468
D469
0478
0471
0472
0473
8474
0475
8476
0477
0478
0479
0480
0481
ves2
8483
0484
D485
- P486
8487
p48s
0489
0490
w49l
8492
0493
8494
0495
0496
0497
2498
0499
e500
2501
o502
8503
P504
8585
8d06
0507
o508

9054 #83 CHECK SYNYAX AND TRANSLITERATE

02753
82756
02757
03760
vazel
2762
22763
02764
82768
82766
82767
ez77e
22771
2772
02773
02774
02775%
02776
02777
83000
83001
83002
03883
03004
03005
B3206
p3007
83010
23011
83212
P3813
Q3014
03015
23016
e3ey7y
e3020
p3v2}
83022
83023
o3024
v3ez2s
83026
p3va7
e3030
23031
V3032
23033
03034
23035
23036
83037
B3040
P304y
03042
03043
03044

Bo1727
eo1723
840336
Pd7400
P4ad35
130001
830470
170001
210401
040460
002021
026776
015614
124282
eL177e4
014477
024266
015614
924265
017664
817544
217671
161715
81040}
1541680
014477
124252
0343135
017661
P17114
617671
807400
015274
002300
014477
017544
8598334
124252
024266
0708162
060135
871715
062161
864355
0176880
0608162
850334
124232
064433
015274
802274
014477
pob 4080
V40332
852341
027061

SYEL9

SYeEz@
MATS3

Syeat
MATSA

SYE22

MATSS

SYE23

ALF,ALF
ALF,RAR

ADA L15

cce

ADB SBPTR
IOR 1,1

JOR FLGBT
STA 1,1

AND MSK1
ADA M236
§8A,R88

JMP MATS3
JSB GETCR
JMP ACCST,I
JSB MATSB
JS8 ERROR
JMP NQEOF
JSB GETCR
JMP EOF

JSB LPCK
JSB ARRID
JS8 RPCK
LDA ARYAD,I
AND MSK\
CPA TEMP,!
J38 ERROK
JMP ACCST,!I
182 SBPTKR
J88 LPCK
JSB FSC

JSB RPCK
cCs

JSB SYMCK
DEF TIMESe}
J8B ERROR
JSB8 ARRID
CPA .18

JMP ACCST,I
JMP NOEOF
STA TEMP2
LDA SBPTR
STA ARYAD
LDA TEMPY
LDB .46

JSB8 STROP
LDA TEMP2
cPA .10

JMP ACCST,I
LDB MJ

JSB SYMCK
DEF PLUS={
J88 ERROR
cL8

ADA .8

CPA TIMES
JMP MATS?

FOUND
POSITION 1IT,
COMPLETE OPERAND,
COMBINE
WITH
OPERATOR,
ADD FLAG B1T,
AND STORE
YINV?
OR
'*TRN?
YES
NO, END=OF=STATEMENT?
YES :
NO, SUBSCRIPT?
NO

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

PREVIOUS ARRAY IDENTIFIER
MATCH LEFT=HAND SIDE ARRAY?
YES '
NO

FETCH LEFT PARENTHESIS

FETCH FORMULA

FETCH RIGHT PARENTHESIS

MULTIPLICATION
OPERATOR?

NO

YES, FETCH AND RECORD ARRAY
END=QOF=STATEMENT?

YES

NO

SAVE
OPERAND ADDRESS
RETRIEVE
AND RECORD
ARRAY
END«QOF =~
STATEMENTY?
YES
NO, MUST BE
A e,
te?, OR 'w?
ISN'TY
1S, SET FOR FALSE

‘tat?
VES



PABE

85e9
e510
8511
v542
8513
B514
515
0516
8517
0518
8519
0520
8521
8522
8523
0524
85295
8526
9527 »
6528w+
0529 ww
8530
2531
0532
8533
0534
2535
8536
0537
8538
0539
8540
8541
2542
8543
8544
0545
8546
0547
0548
0549
2550
0551 »
B552ws
0553w
8554
0555«
8566
0557
8558
0559
v560
0561
8562
0563
V564

0055 #B3 CHECK SYNTAX AND TRANSLITERATE

03045
03046
v3eba7
03050
P3u51
83052
23853
03054
23055
03656
23457
03060
03061
83062
83063
a3v64
#3065
B3066

076334
017844
858334
po2edy
024266
036334
124252
161715
010404
150160
214477
1242%2
161715
01040y
vd7400
1501068
027257
027045

MATS6

SYE24

MATS?7

878
Jss
CPA
RSS
JMP
182
JMP
LDA
AND
CPA
Jss
JMP
LDA
AND
ccs
CPA
JMP
JMP

PFLAG
ARRID
.10

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

TEMP, I
SYE24
MATSG

NO, SET PFLAG
GET SECOND ARRAY
END=QOF=STATEMENT?
YES
NO
WAS OPERATOR A '»'?
NO
YES, RETRIEVE
SECOND ARRAY
MATCH LEFT=HAND SIDE ARRAY?
YES
NO
RETRIEVE
ARRAY
SET FOR TRUE
MATCH LEFT=HAND SIDE ARRAY?
YES
NO

* JUMP TABLE FOR STATEMENT SYNTAX e«

03467
03070
83071
83072
83673
63074
03078
830876
03477
031060
p3i1ay
03102
03103
03164
03105
B3106
03147
23110
3111
23112
93113

L

FORMULA SYNTAX CHECKER

p3114
03115
p3116
w3117
B3120
03121
03122
p3123
03124

002340
PR35
082355
802374
062434
002445
002437
Pv2450
ovase2
002445
002506
Ppe5u6
002306
002512
002514
peas47
pB2557
o0es577
002557
002506
PB2654

pe2000
bo24v0
172187
V03400
072336
017556
p27261
627227
615603

SYNTB

FSC

FSC1

FsC2

DEF
DEF
DEF
OEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

NOP
CLA
STA
CCA
STA
Jse
JMP
JMP
Js8

LETS
DIMS
COMS
DEFS
REMS
60708
IFS
FORS
NXTS
60TOS
ENDS
ENDS
ENDS
WAITS
CALLS
DATAS
READS
PRINS
READS
ENDS
MATS

L A J
LA}
LE 2]

TEMPS, |

UFLAG
VAROP
FSC9
FSCe
LETCK

LET
DIM
COM
DEF
REM
80 TO
IF
FOR
NEXTY
60SuUB
RETURN
END
STOP
WAIT
CALL
DATA
READ
PRINT
INPUT
RESTORE
MAT

SET LEFT PARENTHESI]S

COUNT TO ZERO
SET UNARY FLAG

TO TRUE
LOOK FOR VARIABLE OPERAND
NOT FOUND
SUBSCRIPTED VARIABLE FOUND
FOLLOWED BY LETTER?



PAGE

8565
8566
0567
8568
8569
8570
0571
8572
8573
8574
0575
8576
0577
0578
8579
0580
581
382
2583
8584
25885
8586
0587
8588
8589
8590
2591
8592
2593
0594
2595
8596
8597
8398
0599
0600
0601
0602
2603
0604
2605
0606
0607
o608
0609
ee10
el
pé612
0613
0614
0615
0616
8617
R618
0619
B620

9856 #0803 CHECK SYNTAX AND TRANSLITERATE

03128
3126
03127
83138
23131
83132
23133
03134
03135
03136
83137
03149
0314}
03142
83143
P3144
23145
03146
03147
03150
83151
93182
83153
83154
83155
23156
83157
83160
03161
93162
83163
83164
23165
03166
03167
03170
03171
83172
23173
03174
831765
03176
03177
83200
03208}
83202
03203
83204
23295
032086
83207
03210
03211
83212
83213
03214

p27227
264432
217322
268161
901727
830162
850464
227162
170135
060312
264443
114212
827146
081727
801723
930470
82717a
236336
827252
260321
207400
114212
@27252
007400
2444135
160001
210420
179001
227317
215614
226405
215693
2264085
240453
201700
P40336
870161
2087400
044135
160001
210420
8308161
170001
015614
014477
217661
217353
917114
217330
217671
p27272
864432
015274
902264
027253
P60406

FSCJ3

FSC4

FSCS

FSCE1L

F8c?

JMP
LDB
JSB
LDA

FSCé
M2
MCBCK
TEMPY

ALF,ALF

I0R
CPA
JMP
8TA
LDA
LD8
Jss
JMP

TEMP2
FN

F8C4
SBPTR, 1
PDFNS
MLt
TSRCH, !
FSC3

ALF,ALF

ALF,

I0R
JMP
182
JHP
LDA
ccB
Jse
JMHP
cce
ADB
LDA
AND
$TA
JMP
Jss
JMP
JSB
JMP
ADA
ALF
ADA
STA
cCs
AD8
LDA
AND
I0OR
§TA
Jss
Jss8
Jss
J88
J8#
8):1)
Jss
JMP
LD8
JsB
DEF
JMP
LDA

RAR
FLGBT
F8CS5
UFLAG
FSC8~1
ANOT

TSRCH, 1
F8C8=1

SBPTR
1,1
OPMSK
1,1
FaCta
BETCR
SYNES
LETCK
SYNE4
Dieo

19
TEMPY

SBPTR
1,1
OPMSK
TEMP}
1,1
GETCR
ERROR
LPCK
FRCUR
FSC
FPOP
RPCK
F8Cloel
M2
SYMCK
RPARN=]
FSCs
84000

NO
YES, LOOK FOR
‘AND*' OR ‘'OR'
NOT FOUND, FETCH PREVIOUS
CHARACTER AND LEFT=JUSTIFY IT7
ADD LATEST CHARACTER
'FN'?
YES
NO,
SEARCH FOR
PREDEF INED
FUNCTION
NOT FOUND
ASSEMBLE
OPERAND
ADD FLAG BIT

'"NOT' PERMITTED?
NO
YES,
SEARCH FOR
'NOT?
"NOT' NOT FOUND
RETRIEVE
PREVIOUS wORD
WORD
SET Yo
NULL OPERAND

IDENTIFYING
FUNCTION
LETTER?
NO
YES,
ASSEMBLE AND
SAVE
FUNCTION IDENTIFIER
RETRIEVE
PREVIOUS
PROGRAM WORD
EXTRACT OPERATOR,
APPEND OPERAND,
AND RECORD
LEFT PARENTHESIS
OR
LEFT BRACKET?
YES, SAVE LOCAL VARIABLES OF FSC
FETCH ACTUAL PARAMETER
RESTORE LOCAL VARIABLES OF FSC
FETCH RIGHT PARENTHESIS

CHECK FOR
RIGHT PARENTHESIS
OR RIGHT BRACKET

NOT FOUND

RECORD A



PAGE

0621
0622
8623
0624
0628
0626
0627
po28
0629
0630
0631
8632
8633
v634
0635
B636
2637
0638
0639
0640
8641
Pod2
0643
0644
0645
8646
0647
0648
8649
8650
2651
p652
0653
0654
0655
0656
8657«
0658
0659
0660
2661
Bo62
D663
0664
0665
0666
0667
0668
0669
2670
0671
2672
w673
0674
0675
0676

@357 #83 CHECK SYNTAX AND

83215

03216
03217
p3220
032214
83222
03223
03224
83225
p3226
83227
23230
832314
03232
83233
93234
03235
03236
83237
©¥3240
03241
03242
03243
03244
83245
83246
03247
p3250
P3251
03252
23253
83254
83255
03256
83257
03260

03264
03262
83263
03264
23265
83266
03267
03270
03271
03272
03273
03274
232706
83276
03277
83300
3301
83302
83303

170135
960352
007400
144457
006020
0827253
174157
P34135
015614
R66334
050334
827253
872336
864435
817322
160135
pe1727
810374
266330
015274
002274
002001
027301
207400
0315274
Bpe272
p27210
8738530
027117
860162
164157
896062
B14477
1744135
034135
127114

858351
827275
858373
027275
806400
8744153
214615
027304
017744
P6444}
076330
227227
834135
860413
170135
134157
864441
876330
027117

FSC6

FScs
FSCE2

FSC9

FsSCle

FSC11

FsCi2

§TA
LDA
ccs
ADB
888
JMP
8T8
182
Jss
LDA
CPA
JMP
STA
LDB
Js8
LDA

SBPTKR, I
41

TEMPS, ]

FsScs
TEMPS, 1
SBPTR
6ETCR
.10

.10
FsScs
UFLAG
M5
MCBCK
SBPTR, 1

ALF ALF

AND
LDe
Jss
DEF
RSS
JMP
cce
JS8
DEF
JMP
STA
JMP
LDA
LDB
s$28
Jss
ST8
182
JMP

CPA
JMP
CPA
JMP
cLe
sTe
Jse
JMP
Js8
LDB
878
JMP
182
LDA
$TA
182
LD8
8T8
JMP

8177
MSFLG
SYMCK
PLUS=1

FsCi2

SYMCK
ASSOP=-1
Fsc7
SFLAG
FSCi
TEMP2
TEMPS, 1

ERROR
SBPTR, 1
SBPTR
FsSC,1

«40
FSCi1
8133
FSCi1

SI6N
NUMCK
FSCi13
NUMOP
MO
MSFLG
FSCé
SBPTR
82300
SBPTR, 1
TEMPS, I
M9
MSFLG
FSCi

TRANSLITERATE

RIGHY PARENTHESIS
RESTORE RIGHT PARENTHESIS
MATCHING
LEFY
PARENTHESIS?
NO
YES

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

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

FLAG

LEFT
PARENTHESIS
OR LEFY BRACKET?
YES
NO, SET SIGN
POSITIVE
NUMBER?
NO
YES, FIX UP PRECEDING OPERATOR
UPDATE
MULTIPLE STORE
FLAG
YES
RECORD
IT AND
COUNT 1IT
UPDATE
MULTIPLE STORE FLAB
FLAG



PAGE 09858 #03

2677
2678
2679
e6sp
2681
2682
2683
2684
2685
P686
p687
2688
2689
2690
869 ew
0692w«
0693w«
0694
0695
2696
0697
2698
2699
T IeL
Pedan
PR@3ne
2004
2005
0086
2087
oves
2009
2010
9011
0012
2013
Ru14d
0015
2016
2017
ee18
2819
2020
@821
8022
8023w
BU24we
2025+
8026
ep27
Pn28
0029
P¥30
2031
2032
2033

P3304
83308
83306
83307
83310
83311
03312
03313
03314
93345
83316
83317
03320
833214

236336
914477
264411
250383
927314
250354
827315
927305
044404
834135
174135
964441
876338
p27121

« CHECK FOR

03322
83323
03324
03325
p3326
03327

spo0ee
179135
060311
114212
127322
8273014

FSC13 ]Sz
FSCE3 JS#8
LDB
CPA
JMP
CPA
JMP
JMP
ADB
182
8T8
F8Ci4 LDB
878
JMP

UFLAG
ERROR
UNMNC
«43
"o d
.‘5
“3
FSCE3
B3aese
8BPTR
SBPTR, 1
mo
MSFLG
F8C2

CHECK SYNTAX AND TRANSLITERATE

UNARY OPERATORS PERMITTED?
NO

"O,

YES

NO' ‘=t

YES

NO

STORE
UNARY

OPERATOR

UPDATE
MULTIPLE STORE FLAB
FLa®

A MULTICHARACTER BINARY OPERATOR w4«

MCBCK NOP
8§TA
LDA
JS8
JMP
JMP

SBPTR, !
MCBOP
TSRCH, I
MCBCK, |
F8Ci2

» RESTORE FSC LOCAL QUANTITIES

03330
93331
3332
83333
83334
83335
83336
03337
03340
0334}
83342
03343
23344
B334%
83346
P3347
03350
23351
23352

290090
870161
064157
844435
874157
906004
160001
972330
006004
168001
972336
906004
160001
873114
P06204
160001
873556
062161
127330

FPOP NOP
STA
LD8
ADB
8T8
INB
LDA
8TA
INB
LDA
§TA
INB
LDA
STA
INB
LDA
STA
LDA
JMP

TEMP1L
TEMPS
M5

TEMPS

1,1
MSFLG

1,1
UFLASG

1,1
FSC

1,1
VARGP
TEMPY
FPOP,1

* SAVE LOCAL QUANTITIES OF FSC

23383
03354
p335%
033%6
03387
933682
03361
23362

eopeoe
064157
006¢04
062330
170001
806004
862336
179001

FRCUR NOP
LD8
INB
LDA
8TA
INB
LDA
8TA

TEMPS

MSFLG
1,1

UFLAG
1,1

SEARCH
FOR 'AND*
OR 'OR!
NOT FOUND
FOUND

"e

SAVE CHARACTER

RESTORE S=8TACK TOP

RESTORE MULTIPLE STORE FLAS

RESTORE UNARY OPERATOR FLAS

RESTORE FSC RETURN ADDRESS

RESTORE
VAROP RETURN ADDRESS
RETRIEVE CHARACTER

FETCH CURRENT S=STACK POINTER
UPDATE 1IT
DUMP MULTIPLE STORE

FLAG ON S=8TACK

STACK UNARY OPERATOR
FLAG
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88Cv

FSCE4

SUBSCRIPT PART

SB8SCK

SBS§C1

0034 03363 0860044
035 03364 063114
P36 B3365 172001
8037 83366 P635%6
BA38 V3367 V17371
U39 0337¢ 127353
004l ww»

004lnne

VPa2w»

0043 ©3371 008000
0044 03372 006004
0145 03373 170001
PY46 3374 006004
8047 ©33I75 874157
Pvd48 03376 0B7004
D049 03377 044106
0058 03409 006020
2051 V34031 014477
Bv52 ©834p2 127371
BU53ew

P254wew  CHECK FOR
B055#»

P56 B34D03 VvvaAvo
Pub7 03424 264432
P58 V3405 0615274
0859 03406 002320
PU6D B34U7 1274063
0061 03410 837403
Bg62 0©0341f 161715
PE63 03412 010445
PY64 083413 002004
P65 03414 171715
0066 ©83415 860412
0667 ©3416 170135
0068 P3417 00b40P
Buey 03420 856332
BO70 83421 027473
B071 903422 114221
00872 83423 0800460
P73 03424 885727
BA74 ©B3425 @74161
BU75 03426 007400
Bu76 03427 015274
V77 83430 002279
PY78 03431 227436
079 03432 135715
0080 ©3433 114221
P8y 03434 BO046P
0p82 ©3435 0p2edy
Y83 03436 006404
0984 03437 V3I5II4
w85 03440 027450
DvBs6 034438 070162
Bu87 03442 060001
Pus8 V3443 030161
BusyY ©3444 915336

INB
LDA
STA
LDA
J8s
JMP

NOP
INB
STA
INB
878

FSC

1,1
VAROP
880V
FRCUR, I

PUT ITEM ON S=-STACK AND CHECK FOR OVERFLOW

1,1
TEMPS

CMB, INB

ADS
888
Jse
JhP

NOP
LDB
JS8
DEF
JMP
182
LDA
AND
INA
8TA
LDA
STA
cLe
cps
JMP
Jss8
DEF

BLF,

8T8
ccse
Js8
DEF
JMP
182
JSB
DEF
RSS

CLB,

182
JMP
STA
LDA
I10R
Jss8

LWBM

ERROR
880V, 1

L1

M2
SYMCK
LBRAC=}
SBSCK,!
S88CK
ARYAD, I
M16

ARYAD, I
B220#6
SBPTR, 1

DFLAG
8BSCJS
PGINT,I
M2%56
BLF
TEMPYL

SYMCK
SCMMA={
S$8SC1
ARYAD,I
PGINT, !
n256

INB
PFLAG
8esc2
TEMP2
1
TEMP1
MDIM

CHECK SYNTAX AND TRANSLITERATE

STACK FSC
RETURN ADDRESS

STACKX VAROP RETURN ADDRESS
AND CHECK FOR S=STACK OVERFLOW

LX ]

STORE QUANTITY

ADVANCE S=STACK POINTER

SAVE ITEM IN (A)

ADVANCE S=8TACK POINTER
AND RECORD 1IT

LASY WORD
EXCEEDED?
YES

CHARACTER IN (A)
LEFT BRACKET
OR
LEFT PARENTHESIS?

NO, RETURN VIA (Pe+§)
YES, SET RETURN TO (P+2)
SET
ARRAY

T0
SINGLE SUBSCRIPT
RECORD A
LEFT BRACKET
DIM OR COM
STATEMENT?
NO
FETCH INTEBER
SUBSCRIPY BOUND
SAVE
BOUND
IS THE
NEXT CHARACTER
A COMMA?
NO

YES, NOTE S8ECOND SUBSCRIPT

FETCH SECOND

INTEGER SUBSCRIPT BOUND

SET ONE=-DIMENSIONAL CASE
COM STATEMENT?
NO

SAVE CHARACTER

RETRIEVE FIRST BOUND
FIND STORAGE NEED
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go9o
2091
0v92
8893
Pu94d
0095
0096
0u97
Bo98
Bv99
0ied
01061
01ae
vivd
Dio4
0105
vies
0107
é108
2169
011¢
p111
viie
2113
0114
P115
0116
0147
B118
0119
2120
0121
via2
9123
0124
0125
0126
o127
8128
2129
130
2131
0132
8133
0134
0135
0136
0137
0138
2139
0140

03445
03446
B344a7
03450
034561
23452
03453
03454
¥3455
83456
Vw3457
03460
¥346}
03462
23463
03464
03465
83466
03467
3479
B3a74
03472
83473
03474
23475
03476
03477
03500
23501
B3s5e2
03523
03584
835¢e%5
p3See
635907
03314
035114
83512
P3613
83514
83515
03516
03517
03520
23521
v3S22
03523
V3524
83525
03526
83527

040166
072166
060162
064432
015274
202264
027255
06407
179135
034135
015614
062334
066332
206AL2
127493
217336
064432
044157
874157
¥P6204
164001
124u01
063403
064157
817371
217353
064441
076330
061715
064157
217371
¢17114
007400
044135
@74135%
264432
P44157
874157
286004
164401
875715
087400
215274
802270
827450
136715
817114
007400
844135
074135
@27450

Sg&cC2

SBSCS

ADA
STA
LDA
LDB
JsB
DEF
JMP
LDA
8TA
182
JSB
LDA
LDB
$28
JMP
Jse
LDB
ADB
8T8
INB
LDB
JMP
LDA
LD8
JSb
JSu
LD8
$T8
LDA
LDB
JSH
JsB
ccs
ADB
§TB
LDB
ADB
ST8
INB
LDB8
$T8
ccs
Jss
DEF
JMP
182
JSu
cCs
ADB
s$TB
JMP

TEMPS+7
TEMPS+7
TEMP2
M2
SYMCK
RPARN=1
FSCE2
LF
S8PTR, 1
SBPTR
GETCR
.10
DFLAB

SBSCK, 1
FPOP -
M2
TEMPS
TEMPS

1,1
1,1
SBSCK
TEMPS
SSov
FRCUR
MO
MSFLG
ARYAD
TEMPS
SS0V
FSC

SBPTR
SBPTR
M2

TEMPS
TEMPS

1,1
ARYAD

SYMCK
SCMMA=1]
8BSC2
ARYAD,I
FsSC

SBPTR
SBPTR
SBSC2

CHECK EYNTAX ANU TRANSLITERATE

UPDATE COM
STORAGE POINTER
RETRIEVE NEXT CHARACTER
RIGHT PARENTHESIS
OR
RIGHT BRACKET?
NO
YES, RECORD A
RIGHT BRACKETY
ADJUST S=BUFFER POINTER
FETCH FOLLOWING
CHARACTER
DIM OR COM
STATEMENT?
YES
RESTORE FSC LOCAL VARJABLES
RESTORE
S=8TACK
POINTER
FETCH
RETURN ADDRESS
AND EXIT
SAVE
RETURN ADDRESS
ON S=8STACK
SAVE FSC LOCAL VARJABLES
SET MULTIPLE STORE FLAG
TO FALSE
SAVE
OPERAND
ADDRESS
GET SUBSCRIPT FORMULA
CANCEL
END=OF=FORMULA
OPERATOR
RESTOKE
S=8TACK
POINTER
RESTORE
OPERAND
ADDRESS
18 THE
NEXT CHARACTER
A COMMA?
NO
YES, NOTE SECOND SUBSCRIPT
GET SUBSCRIPT FORMULA
CANCEL
END=OF=FORMULA
OPERATOR



PAGE @961 %84 CHECK SYNTAX AND TRANSLITERATE

0142w

B143wsw  CHECK SYNTAX CF ARRAY LEFINITIONS e

B144en

D145 03530 V02009
0146 03531 817544
0147 03532 017403
0148 03533 014477
0149 03534 0850334
2150 03535 127530
151 03536 Vd7400
0152 083537 015274
0153 03648 002260
0154 03541 024266
0155 03542 837539
0156 B3543 127539
D157 ws

ARRYS NOP

ARRE1L

Js8
JsB
Jse
CPA
JMP
ccs
Jsse
DEF
JMP
182
JMP

ARRID
88SCK
ERROR
10
ARRYS, I

SYMCK
COMMA=]
NOEOF
ARRYS
ARRYS, |

D158wen  FETCH ARRAY ILENTIFIER ww

Di59ww

0160 03544 vVG0Q00
0161 ©B3545 017635
V162 03546 014477
0163 03547 060135
164 ©V3550 @71715
Bl1e5 03551 060161
0166 03552 064355
¥167 03553 017650
P168 03554 060162
0169 03555 127544
Qi70ww

2171«ww  CHECK FOR
0172w

178 ©035%6 000QV0
8174 083557 017635
0175 83562 127556
B176 03561 ©v37556
B177 @3562 8563951
#2178 03563 027624
6179 V3564 050373
180 03565 027624
181 03566 037556
D182 03567 015579
2133 083570 027608
184 V3571 06016}
0185 V3572 V44357
2186 03573 V74161
0187 ©¥3574 017650
0188 0B3IB575 015614
0§89 83576 060334
G190 03577 827604
0191 036v¥0 P60L16]
192 03605 064356
193 V3602 817650
0194 03603 P6V162
V195 03604 970162
8196 036u5 0064vO
0197 0B360W6 856334

ARRID

ARRE2

nNOP
Jss
Jsg
LDA
STA
LDA
LDB
JSB
LDA
JMP

LTR
ERROK
SBPTR
ARYAD
TEMPY
46
STROP
TEMP2
ARRID,1

VARIABLE OPERAND

VAKOP

VARO1L

VARO2

NOP
Js8
JMP
182
CPA
JMP
CPA
JMP
182
Jss
JMP
LDA
ADB
878
J8B
J88B
LDA
JMP
LDA
LDB
Jse
LDA
STA
cLe
CPB

LTR
VAROP, I
VAROP
40
VAROS
B133
VARO®
VAROP
DIGCK
VARO1L
TEMPL
48
TEMPY
STROP
GETCR
.10
VAROQ2
TEMPY
47
STROP
TEMP2
TEMP2

PFLAG

FETCH ARRAY IDENTIFIER
RECORD A SUBSCRIPT
MISSING SUBSCRIPT
END=OF=STATEMENT?
YES, RETURN VIA (P+})
NO,

MUST BE

A COMMA

ISN'T
IS, RETURN

VIA (Pe2)

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

LETYER?
NO, EXIT VIA (Pel)

LEFT PARENTHES1S8?

YES

NO, LEFT BRACKET?

YES

NO
DIGIT?

NO
YES, RETRIEVE LETTER,
AND RESTORE ASCII DIlGIT

RECORD VARIABLE
FETCH FOLLOWING
CHARACTER

RETRIEVE LETTER,
SET 'NO DI1GIT',

AND RECORD VARIABLE
RETRIEVE FOLLOWING CHARACTER
SAVE CHARACTER
INSIDE A

DEF STATEMENT?
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0198
@199
020V
02v1
vede
0203
0204
0205
0206
Q2e7
0208
pede
p210
0211
0212
0213
p214
8216
v216
0217
p218
2219
220 en
V224 ww
B222wn
0223
0224
p225
9226
0227
0228
Q¢29
0230
#0231
0232
0233
0234w
B235ww
0236w
86237
0238
0239
B24a0
0241
2242
8243
0244
0245

03607
p3610
83611
3612
03613
83614
03615
Vw3616
03617
LRIY-4"]
u3h21y
83022
03623
03624
83025
03626
83627
83630
93631
03632
03633
63634

127556
907400
044135
160001
010401
052334
027620
W60u162
127556
160001
v3v470
170001
02’616
¥60135
871715
B60i061
064355
817650
60373
017403
LTI L ]
1275%6

VAROJ

VARO4

VAROS

* FETCH A LETTER

83635
03636
03637
03640
03641
83642
P3643
03644
83645
03646
03647

0PvooD
815614
060334
8150603
127635
037635
670161
015614
060334
0702162
127635

LTR

* STORE AN OPERAND

83650
23651
83652
03653
03684
83655
03656
03687
03660

)
040453
P4445)
021700
830001
130135
170135
B34435
127650

S§TKkOF

JMP
ccs
ADB
LDA
AND
CPA
JMP
LDA
JMP
LDA
IOR
STA
JMP
LDA
STA
LDA
LD8
Jss
LDA
Jsa
NOP
JMP

L2 J

NOP
JSB
LDA
Jss
JMP
182
STA
J8B
LDA
STA
JMP

NAME

NOP
ADA
ADB
ALF
IOR
10R
STA
182
JMP

VAROP, I

SBPTR
1,1
MSK1
PFLAG
VAROG
TEMP2
VAROP, |
1,1
FLGBT
1,1
VARO3
SBPTKR
ARYAY
TEMP}
046
STROP
B133
SBSCK

VAROP, I

GETCR
.10

LETCK
LTR, 1
LTR

TEMPY
GETCR
Y

TEMP2
LTR, I

L2

Dioe
D53

1
SBPTR, 1
SBPTR, I
SBPTR
STROP, 1

CHECK SYNTAX AND TKRANSLITERATE

NO, EXIT VIA (Pe3)
RETRIEVE

OPERAND
MATCH PARAMETER?
YES
NO, RETRIEVE
CHARACTER AND EXIT VIA (P+3)
SET OPERAND TO
ACTUAL PARAMETER
AND RECORD 1T

SAVE

OPERAND ADDRESS
RETRIEVE LETTER
RECORD

ARRAY IDENTIFIER
RETRJEVE LEFT BRACKET
FETCH SUBSCRIPT

EXIT VIA (Pe2)

LETTER?
NO, EXIT VIA (Pey)
YES,

SAVE 1IT
NEXT CMARACTER

T0 (A)
SAVE SECOND CHARACTER
EXIT VIA (Pe+2)

LETTER IN (A), NUMBER IN (B)
NUMERICALLY ADJUST THE
OPERAND NAME
COMBINE THE
TWO PARTS
COMPLETE OPERAND=OPERATOR PAIR
AND STORE IT
UPDATE S=BUFFER POINTER
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0247 »»

B248wnw

Q2498 »

0250 03661 BdbOVE
0251 03662 064432
0252 03663 015274
0253 03664 002320
0254 B3I665 N27201
P255 ¥3666 06v4aly
0256 23667 178135
P25%7 03670 127661
Be58n %

d259«x» CHECK FOR
2260« *

2261 03671 08B0
262 V3672 064432
0263 03673 015274
V264 V3674 002264
Bz65 V3675 V27255
0266 B3676 P6UVL4D6
D267 03677 178135
2268 V3700 834135
D269 V3701 P15614
B276 037062 060334
v271 0B3703 127671
0e72%»

Ke73#=we  FETCH MAT
0274

0275 ©3744 BVVOLE
V276 03745 V64432
277 03706 V15274
278 03767 002328
8279 03710 127704
0280 03711 B377v4
9283 ©3712 B6P412
D282 23713 178135
0283 ©¥3714 017114
D284 103715 007490
p285 03716 815274
P286 V3717 VL2260
0287 03720 VD2YO1
0288 03721 817114
0289 03722 064432
D290 03723 015274
291 PB3724 002264
B292 083725 B27255
0293 083726 060407
B294 03727 170135
8295 ©373@ N34135
0296 03731 015614
0297 083732 124252
0298 ©B3733 127704

LPCK NOP
LDB
JSB
DEF
JMP
LDA
STA

JMP

CHECK FOR LEFT PARENTHESIS

M2
SYMCK
LBRAC=-1
FSCEL
B23e0
SBPTR, I
LPCK, I

RIGFT PARENTHESIS

RPCK NOP
LDB
Jse
DEF
JMP
LDA
STA
182
JS@
LDA
JMP

STATEMENT SUBSCRIPT

MATSB NOP
LDB
Jse
DEF
JMP
182
LDA
STA
Jse
cce
JS8
DEF
RSS
JS88
LDB
J8B
DEF
JMP
LDA
STA
182
Js#H
JMP
JMP

M2
SYMCK
RPARN=1
FSCE2
B400OW
SBPTR, |
SBPTR
GETCR
.10
RPCK, 1

M2
SYMCK
LBRAC=1
MATSB, ]
MATSH
B2200
SBPTR, I
FSC

SYMCR
COMMA=]

FSC

M2
SYMCK
RPARN=1
FSCE2
LF
SBPTR, !
SBPTR
GETCR
ACCST, I
MATSB, I

LHECK SYNTAX AND THRANSLITERATE

CHARACTER IN (A)
LEFT PARENTHESIS

UR

LEFT BRACKET?

NO
YES, RECORD A

LEFT PARENTHESIS
EXIT

LA

RIGHT PARENTHESIS
OR
RIGHT BRACKET?
NO
YES, RECORD A
RIGHY PARENTHESIS

UPDATE SYNTAX BUFFER POINTER

FETCH
FOLLOWING CHARACTER

»

LEFT PARENTHESIS

OR

LEFT BRACKET?

NO
YES, SET RETURN ADDRESS
RECORD A

LEFT BRACKET
FETCH SUBSCRIPT

COMMA?

NO
YES, FETCH SUBSCRIPTY
RIGHT PARENTHES]S
OR
RIGHT BRACKET

RECORD A
RIGHT BRACKET

END=OF=STATEMENT?
YES
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V300 ws

P3p1ewv FETCH PARENTHESIZED FORMULA w»

302w

0323 03734 B88000A GETPF NOP

03504 03735 815614 J8B GETCR

A305 03736 024265 JMP EQF

0326 0B3I737 B34135 1812 SBPTR

0307 ©3740 81/66} J88 LPCK FETCH LEFT PARENTHESIS
308 0@37431 BL7114 JSB8 FSC FETYCH FORMULA
0309 983742 017671 JSB RPCK GET RIGHT PARENTHESIS
0318 03743 127734 JMP GETPF,!

B3f1we

P3i12%«x  FLAG OPERATUR WHICH PRECEDES NUMBER =w

2313w

8314 03744 0000V@ NUMOP NOP

P315 33745 070164 STA TEMP4

8316 V3746 P64433 LDB M3 FETCH

P317 ©3747 B44135 ADB SBPTR PRECEDING

0318 B83750 162001 LDA 1,1 OPERATOR
9319 ©83751 030470 IOR FLGBY ADD FLAG BIT
0320 03752 170001 8TA 1,1 REPLACE OPERATOR
6321 03753 960164 LDA TEMP4

8322 ©37%54 127744 JMP NUMOP,!



PAGE

2324+
0325«
0326+
327
0328
8329~
0330
B331
0332+
2333
8334
0335«
0336
0337
B338w
P339
B340
0341+
0342
2343
0344+
0345
346
0347
D348
0349
0350w
0351 w»
V352w«
0353
p354
w359
0356
0357
0358
w359
836@
v361l
©362
0363
0364
P365
D366
8367
2368
8369
2370
2371
0372
0373
B374
8375
8376
8377
0378
8379

0365 »0o4

SYSTEM COMMAND TABLE

8375%
p3756

23760
03761

03763
03764

03766
83767

83772
w3773

83775
03776

04000
B4v0}

04003
44004

* PRINT NAME

04006
04007
04011
B4uvl2
04014
P4vis
BavL7
4020
4022
P4ve3
04925
04pe6
94030
24031
040232
04333
040235
64036
04049
p4v4at
Q4p44
04445
P4u50
P4uv51
04053
P4vs4
p4abe

280893
051125

602003
851503

ve3004
P4b11

2050V5
0506114

012003
050124

833004
251524

B4abvb3
¥5210}

230003
041131

832003
046125
P336u3
paayity
834003
241517
835003
v42105
836003
051105
837004
043517
P4do02
2448506
v410063
P4as117
0420804
047405
043005
043517
044006
851165
845903
042516
046004
851524
D47004

SYCMD

STCMD

TABLE
LET
DIy
cor
DEF
REV¥
6070
IF
FOR
NEXT
Gosus
RTRN
ENL
STF

WALT

0CT
ASC

oCY
ASC

ocT
ASC

cCT
ASC

ocY
ASC

oCcr
ASC

oCcT
ASC

ocT
ASC

FOR

ocy
ASC
ocT
ASC
oCT
ASC
oCcT
ASC
ocT
ASC
ocr
ASC
oCcTY
ASC
oCT
ASC
ocT
ASC
ocTY
ASC
ocT
ASC
ocrY
ASC
ocY
ASC
oCcT1

eonns
2,RUN

p20e3
2,SCR

03604
2,L18T

25065
3,PLIST

12003
2,PTA

33004
2,8T0P

46003
2,TAP

52003
2,BYE

OPERATORS

32003
2,LET
330803
2,DIM
34083
2,COM
350083
2,DEF
36003
2,REM
37004
2,60T0
40002
1,1F
41003
2,FOR
42004
2,NEXT
430605
3,G08UB
44006
3,RETURN
45003
2,END
46004
2,STOP
47004

CHECK SYNTAX AND TRANSLITERATE

EXECUTE PROGRAM

SCRATCH PROGRAM

LIST COMMAND

PUNCH LIST COMMAND

ACTIVATE PHOTO=READER

ABORY CURRENT ACTIVITY

ACTIVATE TTY TAPE MODE

EXIT SYSTEM

e
BITS 15«9 OF THE LABELLED WORD
ARE THE BASIC CODE OPERATOR
NUMBERS, BITS 2«8 ARE THE
LENETH IN CHARACTERS OF THE
SYMBOL, THE ASCII VERSION OF

THE SYMBOL FOLLOWS,



PAGE

0380
8381
2382
2383
p384
0385
B386
0387
0388
8389
0390
2391
06392
V393
0394
2395
366
8397
8398
B399
0400
YR
0402
6403
404
9405
0406
vap7
Paps
0449
P40
b4yl
8ag2
2413
0414
0415
Ba16
0417
0418
fa19
8420
Ba2i
0422
8423
0424
0na2b
8426
0az7
0428
3429
0430
0431
6432
0433
6434
8435

P36 #04

04957
04v61
P4u62
B4464
B4u65
B4v67
vao7re
B4a72
0aB73
8476
04277
v41v2
04123
24197
B411e
e4112
04113
24115
24116
0atL7
v4120
R4122
04123
4125
24126
04130
04131
04132
04133
04134
24135
04136
24137

P4a140
pd14y
04143
04144
04146
4147
04151
B4152
B4154
4155
B4157
04160
4162
4163
64165
V4166
0417¢
04171
04173
4174
24176
4177

053501
050004
P41bduy
P51204
T Y ST BT
P52v04
851165
0530085
e5v122
254008
244516
855007
251105
056803
¥4b65u1
857004
852110
g6vav2
052117
061004
051524
¥27803
0471417
026003
Dav516
225002
047522
030002
037475
0310802
836075
v17002
836276

021003
0521014
LY LLR
851511
CL R TR
041517
004003
052101
005603
640524
626003
04¢630
va7003
nae6117
010003
248502
011003
051521
212003
844516
013063
851116

CALL
DATA
READ
PRINT
INPUT
xSTUR
MAT
THEN
10
STEP
NOT
ANL
UR
GTE
LTE

AUNEG

TAB
SIM
cos
TAN
ATA
EXFN
LOG
ABS
SQR
INT

RNL

ASC
ocY
ASC
oct
ASC
cCcY
ASC
Vol |
ASC
ocY
ASC
uCT
ASC
ocry
ASC
ocr
ASC
oCcT
ASC
ocT
ASC
ocT
ASC
cCT
ASC
cCT
ASC
ocv
ASC
ocT
ASC
ocT
ASC

ocT
ASC
ocTY
ASC
ocT
ASC
ocrY
ASC
oCT
ASC
ocY
ASC
oCcTY
ASC
oCcv
ASC
ocrT
ASC
oCcT
ASC
oCY
ASC

CHECK SYNTAX AND TRANSLITERATE

2,WALT
52004
2,CALL
51004
2,DATA
52004
2,READ
53005
JsPRINT
540088
3, INPUT
55007
4,RESTORE
56003
2,MAT
57004
2, THEN
60002
1,70
61004
2,STEP
270803
2,NOT
26003
2,AND
25002
1,0R
300082
{,>=
31002
1,¢=

17002 ALTERNATE UNEQUAL S8IGN

1,<>

1803
2,TAB

2003

2,8IN
3003

2,C08
4003

2, TAN
5083

2/ATN
6883

2,EXP
7003

2,L0G
10083
2,AB8
11003
2,8GR
12003
2, INT
13083
2,RND

THI8 SECTION HAS THE PRE=DEFINED
FUNCTIONS, HERE BITS 13=9 ARE
THE IDENTIFYING NUMBER OF THE

FUNCTION,
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0436
way7
0438
0439
w440
Paql
0442
2443
D444
0445
P446
0447
0448w
0449ew
0450w
0451
8452
2453
0454
0455
0456
w457
8458
v439
B460
D461
0462
vaed
B464
04a6b
0466
0467
d468
8469
8470
0471
8472
0473
0474
0475
V476
paz7
0478
0479
0480
p481
0482
0483
R484
0485
0486
6487
0488
0489
8490
vdol

04201
04202
04294
04205
04207
vaaie
w4212
04213
84215
v4e2ie
04220
04221

014003
851507
815003
255105
216003
v41517
017003
044504
020003
644516
821003
852122

8GN
ZER
cona
IDA
INY
TRA

« TABLE SEARCH FOR

94223
04224
04225
04226
04227
04230
04231
84232
04233
04234
04235
24236
04237
04249
D424
04242
04243
04244
©va4248
w4246
24247
0425¢
04251
04252
04253
04254
04255
84256
04257
24260
D426}
84262
04203
04264
04265
P4266
84267
Bd270
24271
4272
P4273

povoon
072333
274167
B62132
078163
060133
P7¢164
869135
872351
002404
072556
160135
V48374
150135
002001
026265
eeL17e7
838345
170135
015614
026326
066556
054331
8206326
bo4pte
026262
036351
ee1727
838345
172351
026265
042450
142351
1723561
036556
264167
8741065
062333
972513
1625613
8108331

TBSRH

TSRC1

TSKC2

TSKie

TSKC3

oCcT
ASC
ocTt
ASC
ocT
ASC
ocTY
ASC
oCcT
ASC
ocY
ASC

14003
2,806N
15003
2, ZER
16003
2,CON
17883
2,1DN
20003
2, INV
21003
2, TRN

CHECK SYNTAX AND TRANSLITERATE

MATRIX FUNCTIONS

MULTICHARACTER SYMBOLS we

NOP
STA
s$T8
LDA
§TA
LDA
STA

TABLE
LNGTH
BADDR
TEMPJ
CCNT

TEMP4
LDA SBPTR
STA SMEND
CLA,INA

8TA SLENG

LDA SBPTR,!

AND B177

CPA SBPTR,1

RSS

JMP TSR1¢
ALF,ALF
IOR .32

STA SBPTR,1

JSB GETCR
JMP TSRC9
LDB SLENG
CPB .7
JMP TSRC9
SL8

JMP TSRC2
1S2 SMEND
ALF,ALF
10R ,32
STA
JMP
ADA
ADA
STA
182
LDB
sT8
LDA
§TA
LDA
AND 7

TSRi¢
M32

SLENG
LNGTH
COUNT,
TABLE
TBLPT

SMEND, ]

SMEND, I
SMEND, |

TBLPT, I

STORE TABLE ADDRESS
STORE =(NUMBER OF ENTRIES)
SAVE
INPUT
BUFFER
STATUS
INITIALIZE END=-OF-8YMBOL
POINTER
COUNT FIRST CHARACTER OF
SyYmsoOL
FETCH PARTIAL SyMBOL
TWO
CHARACTERS?
NO
YES
LEFT=JUSTIFY
FIRST CHARACTER AND
APPEND BLANK
FETCH NEXT CHARACTER
END=QF=STATEMENT
CHECK FOR
IMPOSSIBLE LENGTH

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

DELETE BLANK,
FILL SECOND CHARACTER,
AND STORE
COUNT 1T
INITIALIZE TABLE LENGTH
COUNTER

SET TABLE POINTER
EXTRACT SYMBOL LENGTH
FROM TABLE AND COMPARE
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0492 04274 05¢556

0493 04275 026304

0a94 04276 VAB326 TSKRCA4
0495 04277 001100

0496 04300 042513

8497 04301 A34165

0498 04302 026271

0499 04323 026246

2540 P4384 066513 TSKCHS
0501 04305 V76537

P52 B4306 8644135

6503 04307 026313

0504 04310 056351 TSRC6
2565 04311 026321

8506 24312 00bAV4

0547 QB4813 V3637 TSKC7
0508 04314 162537

0569 24315 150001

0510 P4316 026319

0511 Q4317 062556

8512 04320 0626276

8513 ©4321 162513 TSKRCS8
BB614 DP4322 010420

8515 04323 170135

0516 04324 836223

0517 2432% 126223

0518 ©D4326 V6B163 TSKCO
0519 04327 0790132

0520 04330 069164

v521 VY4331 878133

0522 04332 126223

B523ww

0524w+« FETCH AND RECCRD
0525w »

0526 024333 0P0PPAYO@ PRGIN
P527 24334 1690435

0528 V4335 030470

0529 V4336 044326

¥536 043357 170135

vo31 04342 162333

0532 04341 072346

2533 04342 034135

¥534 V4343 015614

0535 04344 014477 SYER2S
0536 04345 016351

0537 04346 08V00@ PRGIG
0538 24347 036333

9539 04350 126333

0540~

U541wxw  BUILD AN INTEGER
0542+

0543 04351 QPevwvs INTCK
8544 04352 006400
0545 04353 076556
ub46 04354 915578 INTCH
0547 04355 V26373

CPA
JMP
ADA
ARS
ADA
182
JNP
JMP
LDB
§T8
LDB
JMP
cPB
JMP
INB
182
LDA
CPA
JMP
LDA
JMP
LDA
AND
8TA
182
JMP
LDA
STA
LDA
STA
JMP

SLENG
TSRCH
o3

TBLPT
COUNT
TSRC3
T8RCH
TBLPT
TSPTR
SBPTR
TSRC7
SMEND
TSRC8

TSPTR
TSPTR, I
1,1
TSRCeé
SLENG
TSRC4
TBLPT, |
OPMSK
SBPTR,!
TBSRH
TBSRH, !
TEMP3
BADDR
TEMP4
CCNTY
TBSRH, I

WITH CURRENT SYMBOL

EQUAL?
DIFFERENT,

UPDATE

TABLE POINTER

MORE ENTRIES?
YES
NO
SET POINTER TO

TABLE SYMBOL
SET (8) TO INPUT

SYMBOL POINTER
ALL OF SYMBOL CONSIDERED?
YE8, MATCH OCCURRED
NO, INCREMENT

SYMBOL POINTERS
FETCH WORD FROM TABLE
MATCH WITH INPUT SYMBOL?
YES
NO, WRONG

SYMBOL
EXTRACY

SyMaoL CODE

AND RETURN VIA
'SUCCESS* EXIT
RESTORE
INPUT
" BUFFER
STATUS
'FAILURE' EXIT

PROGRAM [NTEGER 1w«

NOP
LDA
10R
ADA
STA
LDA
STA
182
JSB
Jss
Jss8
NOP
182
JMP

[ 2 ]

NOP
cLB
sT8
JSB
JMP

SBPTR, I
FLBBT
o3
SBPTR, I
PRGIN, I
PRGI
SBPTR
GETCK
ERROR
INTCK

PRGIN
PRBIN, 1

INTGR
D16CK
INTC2

SET
"INTEGER
FOLLOWS'
OPERAND
GIVE ADDRESS
TO INTCK

FETCH

CHARACTER IN (A)
STORE

PARTIAL RESULT
DI1GIT?
NO
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0548 04356 193101 cLO

0549 04357 066556 LDB INTGK MULTIPLY

B55@8 104360 Bd440M0y ADB | PARTIAL

PES1 V4361 044001 ADB 1 RESULT

0552 24362 046556 ADB INTGR BY

553 043863 044001 ADB 1 10

0554 04364 044000 ADB @ ADD LATEST DlGIT

0555 04365 1p2201 soC OVERFLOW?

0556 04366 026344 JMP 8YE25 YES

0557 04367 B7655%6 STB INTGR STORE PARTIAL RESULTY
2558 84370 015614 JSB GETCR NO, FETCH

8559 04371 0693354 LDA .19 NEXYT CHARACTER

2560 04372 V20354 JMP INTCY

561 ©4373 866556 INTC2 LD8 INTGK ZERO

2562 04374 POOVLBJ ’ S28,RS8S INTEGER?

563 04375 026344 JMP SYE25 YES

0564 04376 174135 STB SBPTR,I NO, RECORD IT

2565 04377 166551 LDB8 INTCK,I INTEGER

0566 04400 164v01 LDB 1,1 T00

B567 V4401 046556 ADB INTGK LARGE?

0568 04402 006021 $58,RS8S

V569 04403 026344 JMP SYE25 YES

V570 @B44vV4a V66556 LDB INTGR NO,

0571 04405 034135 1SZ SBPTk RETURN W]ITH

9572 04406 036351 182 INTCK INTEGER

2573 04407 126351 JMP INTCK, 1 IN (B)

0574w

0575««x  PROUCESS CHARACTER STRING we»

0576w

8577 04410 D00BPB CHRST NOP

0578 04411 970162 STA TEMP2 RECORD TERMINATOR CHARACTER
0579 04412 062334 LDA .i@ DUMMY

D588 04413 270476 STA BLANK DELETE CHARACTER
-9581 04414 015614 CHKSY JSB GETCR

0582 104415 026433 JMP CHRSJ TO END=OF=STATEMENT EXIT
0583 P4416 050162 CPA TEMP2 TERMINATOR CHARACTER?
0584 B4417 026432 JMP CHRS2 YES

0585 24420 1304135 IOR SBPTR,1 NO, FILL

0586 04421 170135 STA SBPTK,I SECOND CHARACTER
587 04422 015614 JSB GETCR

0588 04423 026433 JMP CHRS3J TO END=OF=STATEMENT EXIT
0589 04424 050162 CPA TEMP2 TERMINATOR CHARACTER?
0590 04425 026432 JMP CHRS2 YES

N591 04426 034135 ISZ SBPTR NO, MOVE TO NEW WORD
0592 ©B4427 001727 ALF,ALF AND STORE

0593 v4432 170135 STA SBPTR,1 FIRST CHARACTER
V594 V44351 P2b0414 JMP CHRS1

0595 04432 8364109 CHRS2 ISZ CHRST SET (Pe2) EXIT

P596 04433 P34135 CHRS3I 182 SBPTR MOVE TO NEXT BUFFER WORD
597 V4434 P6V3I45 LDA ,32 RESTORE BLANK AS

D598 04435 070476 STA BLANK DELETE CHARACTER

B599 V4436 126410 JMP CHRST,I
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PoBlwe

Pou2exr  JELETE STATEMENT 1w

B6B3nw

0664 04437 166134 DLSTM LDA SBUFA,!
D695 B4440 DIO513 JSB8 FNDPS
P6G6 044431 124204 JMP PEXMA,1
B6D7 V4442 124204 JMP PEXMA,]
PO6P8 Wad43 0024900 CLA

V609 ©B4444 VL6004 INB

V618 V4445 016537 J88 CLPRG
0611 04446 124204 JMP PEXMA, I
06i2+

C6L13wnxn “aw

0614w ACCEPT STATEMENT oo

6 15nen (2 X

0616

B617 04447 062134 ACTST LDA SBUFA
618 04450 @B03004 CMA, INA
619 04453 B4013D ADA SBPTR
8620 04452 170160 STa TEMP,1
0621 04453 160134 LDA SBUFA,I
0622 084454 016513 JSB FNDPS
623 P4455 V26472 JMP ACCS1
0624 04456 026507 JMP ACCS4
0625 04457 BO6Q04 INB

2626 €£4460Q 160001 LDA 1,1
0627 014461 0O3004 CMA, INA
G628 04462 140160 ADA TEMP,1
0629 4463 062003 SZA,RSS
Ve3P 04464 D26474 JMP ACCS2
631 04465 P02021 8SA,RSS
632 04466 026510 JMP ACCS4+}
BA33 04467 160160 LDA TEMP,I
P634 04470 916537 JS8 CLPRG
0635 04471 026474 JMP ACCS2
B636 ©VAa472 160169 ACCSL LDA TEMP,I
0637 04473 216556 JSB OVCHK
638 04474 vOO4060 ACCS2 CLB

o 39 4475 B6D134 LDA SBUFA
P64y 04476 878162 STA TEMP2
064l 04477 166162 ACCS3 LDA TEMPZ2,1
0042 B45¢0 170163 STA TEMP3, !
643 04501 V34162 182 TEMP2
P644 04502 034163 1S2 TEMPJ
0645 04503 BB6004 INB

0646 04504 154160 CPB TEMP,I
D647 04505 124204 JMP PEXMA,I
P6a8 04546 0206477 JMP ACCS3J
0649 D4507 160168 ACCS4 LDA TEMP,I
3650 04510 V16556 JSB OVCHK
651 04511 N14554 JSB MVTOM
V652 04512 D20474 JMP ACCS2

CHECK SYNTAX AND TRANSLITERATE

LOAD SEQUENCE NUMBER
FIND STATEMENT TO BE DELETED
DOESN'T

EXIST
ZERO WORD SKIP FOR DESTINATION
ADDRESS OF SOURCE WORD SKIP IN B
CLOSE UP PROGRAM
EXIVT TO PHASE 1 WAIT

COMPUTE
LENGTH
OF STATEMENT
AND RECORD 1IT
LOAD SEQUENCE NUMBER
SEARCH ON SEQUENCE NUMBER
APPEND STATEMENT TO PROGRAM
INSERT STATEMENT IN PROGRAM
REPLACE STATEMENT IN PROGRAM
COMPARE LENGTHS OF
STATEMENT BEING REPLACED
AND STATEMENT
REPLACING I7
EQUAL

SHORTER
LONGER,
CLOSE UP PROGRAM

LOAD PROGRAM SPACE REQUIREMENT
SUFFICIENT PROGRAM SPACE LEFT?
YES, SET COUNTER TO ZERO
INITIALIZE
SOURCE ADDRESS
TRANSFER WORD FROM
S=BUFFER TO PROGRAM SPACE
INCREMENT SOURCE AND
DESTINATION ADDRESSES
BUMP COUNTER
ENTIRE STATEMENT MOVED?
YES
NO
LOAD PROGRAM SPACE REQUIREMENT
SUFFICIENT PROGRAM SPACE LEFT?
MAKE
ROOM



PAGE @W71 #P4 CHECK SYNTAX AND TKANSLITERATE

D054 n=

0655%wes  FIND SEWUENTIAL POSITION e

D656«+

8657 V4513 0002000
D658 04514 D70163
0659 24515 064412
D668 04516 854113
2661 ©B4517 0826535
B662 V4520 1o6uv¥L1
2663 N4521 BP3I904
0664 V4522 P44163
065 04523 Q02003
8666 B4524 P26533
w667 14525 BVcB20
V668 04526 P26534
0669 04527 06020}
A670 B4530 PP2BR4
V671 04531 144000
0672 04532 026516
8673 V4533 836513
U674 V4534 B36513
0675 04535 074163
6676 04536 126513
BO77 %

FNLPS NOP
STA
LD8
FNLPL CPH
JMP
LDA

TEMP3
PBUFF
PBPTR
FNDP4
1,1

CMA, INA

ADA

TEMPS

SZA,KSS

JMP
SSA
JMP
LDA
INA
ADB
JMP
FNLP2 1S2
FNLP3 182
FNLCPa 8T8
JMP

FNDP2

FNDP3
i

0,1
FNDP1
FNDPS
FNDPS
TEMP3
FNDPS, 1

0678+«  DELETE SPACE IN PROGRAM e

B679ww

0682 V4537 Qev0ee
D681 24540 040163
U682 v4db41 074164
0683 V4542 164004
6684 04543 044163
V685 04544 054113
0686 04545 0926553
0687 V4546 160001
V688 04547 170164
0689 ©v4550 0344164
D69E 04551 006004
691 04552 D26544
0692 04553 060164
P693 04554 @70113
2694 24555 126537
G695 ww

0696+x« CHECK FOR
B6I7nx

0698 ©L45%0 0B0O0VE
8699 04557 0644113
B700 ©456p 874162
0701 045561 0449¢0
078z 04562 074164
0703 04563 007v04
6794 24564 744106
0725 04565 BN6020
8706 24566 12427}
@787 04567 0664164
0788 04570 V74113
0709 4571 126556

CLFRG NOP
ADA
STA
LDB
ADHB
CLPR1 CPBb
JMP
LDA
STA
182
INB
JmP
CLFR2 LDA
STA
JMP

TEMP3
TEMP4
1,1
TEMPJ
PBPTR
CLPR2
1,1
TEMP4, ]
TEMP4

CLPR1
TEMP4
PBPTR
CLPRG,1

SAVE SEQUENCE NUMBER
STARTING ADDRESS
END OF PROGRAM?
YES, EXIT VIA (P+})
SUBTRACT PROGRAM
SEQUENCE NUMBER FROM
S=BUFFER SEQUENCE NUMBER
EQUAL?
YES, SET EXIT TO (P¢3)
NO, P=SEQ NO > S=SEQ NO ?
YES, SET EXIT TO (P+2)
POINT (A) TO
PROGRAM ADDRESS INCREMENT
COMPUTE NEW ADDRESS

SAVE STATEMENT ADDRESS

REFERENCE LOCATVION IN TEMP3

SKIP (A) LOCATJIONS FROM TEMPJ
AND SAVE DESTINATION ADDRESS

SKIP YO END OF STATEMENT BEING
DELETED, SOURCE ADDRESS IN (B)

ALL OF PROGRAM MOVED?

YES

NO, MOVE WORD FROM SOURCE TO
DESTINATION ADDRESS

INCREMENT DESTINATION ADDRESS

INCREMENT SOURCE ADDRESS

SET END=OF=PROGRAM
POINTER

PROGRAM SPACE OVERFLOW #w

OVCHK NOP
LDB
$TB
ADB
STH

cMa,

ADB
Ss8
JMP
LDB
STd
JMP

PBPTR
TEMP2
e
TEMP4
INB
LwBM

FSCEF,1
TEMP4
PBPTR
OVCHK, 1

NEW WORD REQUIREMENT IN (A)
SET SOURCE ADDRESS

FOR PROGRAM RELOCATION
SET DESTINATION

ADDRESS
ENOUGH

FREE

SPACE?

NO, PROGRAM SPACE OVERFLOW
YES, RELOCATE FREE

PROGRAM SPACE POINTER



LIST PROGRAM

PRE-~-EXECUTION PROCESSING



PAGE 8072 #05 LIST PKOGRAM

Bueae.

BUdId srwrdartetdrnnttrartann

Qd@4unnn T

0oo5exw L IST THE PROGRAM wawnw

Voo rww 'TY

QUBT % 2R R R AR R AR RN AR AR RN

008w

Dwb9 04572 064112 LIST LDB PBUFF INITIALIZE YO FIRST
Vel 84573 074157 ST8 TEMPS STATEMENT OF PROGRAM
P011 04574 015614 J8B8 GETCR SEQUENCE NUMBER GIVEN?
vo12 04575 026607 JMP LISTe NO

8613 4576 e6a13y LDB .BUFA YES8, SET FOR

nld4 14577 874135 STB S8BPTR SEQUENCE NUMBER
BR1d 024609 114216 JSB INCHK,! FETCH

V16 V4681 0VBV463 DEF MAXSN 17

Bo17 04632 160131 LDA .BUFA,l LOAD SEQUENCE NUMBER
VY18 Y4603 V16513 JSB FNDPS FIND INTIAL STATEMENT
Ywl9 44604 124205 JMP RDYDA,I

VY2B V46us VLDReY NOP SAVE

w2l 046066 674157 STy TEMPS ADDRESS

PR22 BA46Y7 VOL4VE LISTu CLB H1GH=SPEED

BU23 uv4a61P 054136 CP8 TFLAG PUNCH?

0024 V4611 Q20614 JMP LISTH NO

P25 024612 060373 LDA B133 YES, EMIT

Y26 46413 114127 JSB LISTR,I LEADER

Que7 B4614 V64157 LISTL LDB TEMPS MORE

Vd28 04615 P54113 CPB PuPTR PROGRAM?

D129 V4616 627003 JMP LISI3 NO

Q38 04617 PV3400 CCA INITIALIZE

V31 0D4620 V4D134 ADA SBUFA OUTPUT BUFFER
Q32 04v21 V70132 STA BADDR POINTER

PU33 24622 VB2400 CLA INITIALIZE

034 04623 P76133 STA CCNT CHARACTER COUNT
0e35 4624 1690457 LDA TEMPS,I OUTPUT

GLdb 04625 017015 JSB OUTIN SEQUENCE NUMBER
K37 V4626 VOD4A76 LDA BLANK QUTPUT

du38 04627 0815715 JSB OUTCR BLANK

B39 D4630 034157 1S2 TEMPS FETCH

V40 Va63)1 160157 LDA TEMPS,1 STATEMENT LENGTH
Bsdl UA632 VV3VBV4 CMA, INA SET

P42 04633 0Bb2vR4 INA WORD

P43 V4634 071467 STA SILWST COUNTER

Owdd 04635 034457 LISTS 1SZ TEMPS MORE

Dudd 04636 035467 182 SLWST STATEMENT?

Bvab ©A637 026644 JMP LISTa YES

Bu47 ©V4H4P 064434 LIST2 LDB SBUFA ouUTPUT

2048 046431 060133 LDA CCNT

P49 04642 114127 JSB LISTR,I STATEMENT

BUSY 04643 P26614 JMP LISTH

Pu51 04644 160157 LIST4 LDA TEMPS,I

BuS2 V4645 010420 AND OPMSK

BU53 04546 002003 SZA,RSS NULL OPERATOR?
P54 04647 026670 JMP LISTS YES

PubS 04650 870162 STA TEMP2 NO, SAVE OPERATOR
0056 04681 001727 ALF,ALF SINGLE

Pv57 ©¥4652 V61100 ARS



FAGE

58
besy
vnéo
o6l
vue2
w63
huoba
vee6d
G666
Ene7
bpes
Au6Y
w76
0871l
vuy7e
0473
V74
Ué75
bu76
o677
vazé
079
pray
w8l
Byae
Dub3
BvB4
augd
DuBob
oes7
vkes
ves9
Buvyy
Gu9l
w32
Bu9d
Puv94a
Q95
9496
D697
bv9s
P99
C1ae
vigl
tlud
v1e3
U194
6105
d106
wiaz
vivs
01lv9
0116
0111
0112
0113

v73 #05

84653
V4654
Va635
4656
04657
34660
V4661
44662
24663
p4664
4665
24666
04667
v4672
6467
04672
4673
04674
04675
D4676
04677
2479
Bar7y
v47a2
04793
Va7 a
V4745
W47¢0
Barzay?
4710
471
84712
24713
p4a7144
k4715
w4716
Ba4a717
Q4720
0wa721
V4722
Va723
va724
64725
Va726
04727
0a73e
©L4731
24732
04733
04734
04735
V4736
4737
44740
0az7ay
V4742

p644vR
bdv446
Pvlael
p26772
05000
U604
B44301
1648014
geiz727
016376
050347
e27011
215745
164157
P10425
070163
12423
072333
032029
026732
062403
026635
250336
26725
046435
BR2020
ve671@
AB3400
072333
V60163
Pv1727
pe1702
€12374
V48363
R19715
036333
026635
60163
V10336
240353
215715
V26635
0623065
015715
61371
216715
826710
020470
pyi02
B26751
034157
B73153
162157
834157
164157
235467

LISTS

LISTG

LIST?

LISTS

LISTO

LIST PROGRAM

LD8
ADA

[/
M1

SSA,RSS

JMP
BLS
INB
ADB
LDA

LISt

ForBs
1,1

ALF,ALF

AND
CPA
JMP
J8su
LDA
AND
STA
AND
STA
SSA
JMP

MSK@
.34
LIS14
OUTCR
TEMPS, I
OPDMK
TEMP3
TYPFL
LFLAG

LISTY

SZA,RSS

JupP
CPA
JMP
ADA
SSaA
JMP
CCA
STA
LDA

LISTS
15
LISTS
M5

LIST?

LFLAG
TEMP3

ALF,ALF

ALF
AND
ADA
JsB
182
JMP
LDA
AND
ADA
Js8
JMP
LDA
JS8
LDA
JSB
JMP
XOR

CLE,

JMP
182
STA
LDA
1s2
LDB
152

8177
8100
OUTCR
LFLAG
LIST3
TEMP3
o153
043
OUTCR
LISTS
F
OUTCR
N
ouUTCR
LIST?7
FLGBT
SZA
LISte
TEMPS
SIGBN
TEMPS, 1
TEMPS
TEMPS, 1
SLWST

CHARACTER

OPERATOR?
NO
YES
LOAD

SymsoL'S

ASCII WORD
ADJUST
CHARACTER
4
YES
NO

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

LETTER=-DIBIT COMBINATION?
NO
YES, SET

LFLAG FALSE

RESTORE AND
QUTPUT

LETTER
DIGIT FOLLONWS?
NO
YES
RESTORE

DlaIY
OUTPUT DIGIT

OUTPUT
1Fu

OUTPUT
ING

NUMBER?

NO

YES

SET SIGN FLAG FALSE



PAGE

@114
014s
6116
8117
0118
0119
£120
0121
@122
0123
0124
2325
p126
0127
2128
8129
0130
f131
2132
2133
k134
2135
2136
2137
¢138
139
0140
0141
0142
0143
0144
0145
8146
B147
6148
2149
150
Bivl1
vise
0153
D154
6155
b156w

0157w

0158+
0159
Piow
0161
D162
0163
0164
0165
0166
167
8168
P169

0874 »0S

84743
04744
24745
84746
04747
04750
0475}
04752
24753
64754
04755%
24786
24757
84760
04761
04762
84763
04764
24765
04766
04767
04770
0477y
w4772
V4773
04774
04775
04776
04777
B5¢e0
05001
vSue2
85003
95244
TEREL)
50086
45807
w5010
05211
vhv12
05013
P5v1i4

835467
po2p20
002300
114220
C LT
026635
850326
826765
858336
Bocnony
026703
260163
evl722
0190420
870162
864322
017077
026635
034157
835467
1623157
817015
026635
060476
P15715
264387
617077
P62415
950162
82708%6
P6Pb4a76
820667
ped400
254436
124205
868373
114127
124205
215715
217455
V60347
020667

LISte

LIS11

LIst2

LIS13

UUTPUT AN INTEGER

859215
Bdd16
85617
85020
w5021
Bb022
©¥5023
05024
03025
85026
05027

LX)
064434
77522
P67132
076351
oo6400
#76556
166351
PB7004
676513
P07400

QUTIN

outIt

LIST PRUGRAM

182
8SA
CCE
JS8
NOP
JMP
CPA
JMP
CPA
RSS
JMP
LDA

ALF,

AND
STA
LD¥
Jss
JMP
182
182
LDA
JSB
JMP
LDA
JSB
LDB
J8B
LDaA
CPA
JMP
LDA
JMP
cLs
cPB
JMP
LDA
JSB
JMP
Jss
Jse
LDA
JMP
"
"e
*
NOP
LDB
S$TB
LDB
sT8
cLe
§78
LD8

SLWST

NUMOA, I

LISTS
o3
LIS1Y
o198

LISTS
TEMPJ
RAL
OPMSK
TEMP2
ATAB
MCOUT
LISTS
TEMPS
SLWST
TEMPS, I
OUTIN
LIST3
BLANK
OUTCR
STTYP
MCOUT
REMOP
TEMP2
ouTsy
BLANK
LISTS=1

TFLAG
RDYDA,!
B133
LISTR,!
RDYDA,1
ouTCR
ouTSsT
34
LISTS=1

M4

DI6CT
LDVSR
DIVSKR

LDZRO
DIVSR,!

CMB, INB

STh
ccs

MIND

NEGATIVE NUMBER?
YES, SET SIGN FLAG TRUE

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

QUTPUT
INTEBER

OPERAND
QUTPUT
BLANK
OUTPUT
OPERATOR
WAS 1T
A REM?
YES, OUTPUY REMARK
NO, OUTPUT
A BLANK
HIGH=SPEED
PUNCH?
NO
YES, EMIT
TRAILER

OUTPUT *
OUTPUT QUOTE STRING
OUTPUT

INTEGER IN (A)
SET
DIGIT COUNTER
SET DIVISOR
ADDRESS
SET LEADING
ZERO FLAG
NEGATE
AND STORE
DIVISOR
S8ET QUOTIENT



PAGE Q@375 #85 LIST PRUGRAM
0170 ©5030 0BVORV4 INB
@171 05031 P42513 ADA MIND
0172 05032 2A2021) SSA,RS8S
B173 05033 827030 JMP =3
0174 05034 144351% ADA DIVSR,I
0175 05035 073077 STA MCOUT
6176 05036 V6000} LDa 1

0177 085937 002002 SZA

08178 050640 027043 JMP OUT]2
U179 05641 ©52556 CPA LDZRO
188 05042 027046 JMP OUTI3
2181 085043 040357 QUTI2 ADA .48
P182 25044 072856 S$Ta LDZRU
9183 V5045 815715 JSB OUTCR
0184 uvd0b4e V630877 OUTII LDA MCOUT
2185 05047 036351 152 DIVSK
0186 V5250 0837522 1SZ DIGCT
0187 V5851 027024 JMP 0OUTIY
0188 0o0%2 240357 ADA .48
0189 ©v5853 015715 J88 OUTCR
2190 05454 127015 JMP OUTIN,I
2194 .
ni92wx OUTPUT A STRING ww
0193» -
2194 05055 VVvAvY OQUTST NOP
0195 05456 160157 O0OUTSL LDA TEMPS,!I
2196 pPS5ub7 R18374 AND BL77
0197 vVBu6p VV2AV2 SZA
2198 05081 B15715 JSB OUTCK
199 05062 034157 1S2 TEMPS
026 05463 0835467 1SZ SLWST
P2¥1 05904 002001 RSS
202 ©v5465 026640 JMP LIST2
0203 05366 168157 LDA TEMPS,I
0204 B5v67 081727 ALF,ALF
P205 05v70 0618374 AND Bi77
P286 05271 0850325 CPA ,2
0207 ©35uv72 127855 JMP OUTST,I
P28 ©OSR73 052326 cPa .3
8209 05274 127055 JMP OUTST, !
8210 ©5475 815715 JS8 OUTCK
211 85476 027056 JMP OUTS1
vaiew
V213%x  LIST A MULTICHARACTER SYMBOL
8214+«
215 95077 00ved@ MCCUT NOP
P216 0516¢ 1600¥1 MCCUL LDA 1,1
0217 051u1 210420 AND OPMSK
218 05102 658162 CPA TEMP2
0219 ©5193 027112 JMP MCOU2
0220 05114 1o6LPV1 LDA 1,1
9221 B5185 010331 AND .7
0222 05106 042326 ADA .3
0223 15137 eolioe ARS
D224 05110 R44000 ADB @
0225 25111 @2719e JMP MCOU1

TO ZERO
SUBTRACT DIVISOR FROM INTEBER
NEGATIVE RESULT?
NO, INCREMENT QUOTIENT
YES, RECOVER REMAINDER
AND SAVE IT

ZERO?

NO

YES,

YES

NO, COMPUTE ASCI!l FOR DIGIT

SEY 'ZEROES SIGNIFICANT®

OUTPUT DIGIT

RETRIEVE REMAINDER

SET FOR NEXT DIVISOR

DIVISION NECESSARY?

YES

NO, CUMPUTE ASCII FOR LAST
DIGIT AND OUTPUT 1T

LEADING ZERO?

* ENTRY POINT
REM ENTRY POINT
QUTPUT SECUND CHARACTER
OF WORD 1IF
NOT NULL
BUMP POINTER
REM COMPLETED?
NO
YES
EXTRACT
FIRST CHARACTER
OF WORD
EXIT
IF A
CLOSING
QUOTE
OUTPUT
CHARACTER

LOAD INFORMATION WORD
COMPARE WITH
OPERATOR CODE
EQUAL
UNEQUAL,
COMPUTE
ENTRY
LENGTH
COMPUTE ADDRESS OF NEXT ENTRY



PAGE

0226
vaa7
0228
8229
6230
0231
0232
0233
0234
0235
0236
0e37
2238
2239
n24e
0241
0242+
0243+
D244
- 0245
0246
G247
0248
0249w
0250«
0251
0252
8253
08254
0255
8256
ves57
0258
2259
0260
0261
8262

0076 #»05

pS5112
w5113
tS5114
25115
05116
vs117
05120
05121
85122
od123
25124
05125
85126
05127
05130
85131

05132
05133
5134
85135
v5136

v35630
P4333
04167
04351
045%56
24513
24537
04556
Vw4333
04351
04556
04513

160001
B10331
03004
873622
Vo614
074163
160163
062041
vvi1727
0106374
815715
002240
834163
037522
027126
127077

025133
823420
Bo175%0
800144
goe0o12

MCCU2

MCCU3

LDVSR

SFLAG
TABLE
LNGTH
SMEND
SLENG
TBLPT
TSFPTR
INTGK
LFLAG
DIVSR
LD2RO
MIMD

LIST PROGRAM

LDA 1,1

AND .7

CMA, INA

STA DIGCT
CLE,INB

STB TEMP3
LDA TEMP3,!
SEZ,RSS
ALF, ALF

AND BY77
JSB OUTCR
SEZ,CME

182 TEMPJ
182 DIGCY
JMP MCOU3
JMP MCOUT,!

ned
10000
DEC 1080
DEC 1@e@
DEC 10

DEF
DEC

ARRYS
PRGIN
TEMPS+8
INTCK
OVCHK
FNDPS
CLPRG
OVCHK
PRGIN
INTCK
OVCHK
FNDPS

EQU
EQU
EQU
EQu
EQU
EQU
EQu
EQU
EQu
EQu
EQU
EQU

COMPUTE

ENTRY

LENGTH
AND SAVE 1T

SET FOR FIRST CHARACTER
SAVE SYMBOL ADDRESS
LOAD WORD
FIRST CHARACTER?
YES, POSITION 17
EXTRACT CHARACTER
OUTPUT IV
SET FOR NEXT CHARACTER
MOVE TO NEXT wORD OF SYMBOL
MORE CHARACTERS?
YES



FAGE ©077 #@5

Pe6dn
08265«
B266%
0267«
0268+
0269
0270
8271+
0272«
0273
0274
ve75s
6z27¢6
0277
0e7e
0ve79
0280
nas8l
Va8
0283
v284
0285
p286
6287
P288
8289
0290
veot
0292
8293
9294
0295
Ug9o
6eI7
8296
0269
6300
0321
0362
83083
8304«
0305
0306
0387
8308
8309w
0310
6311
8312
8313
0314
8315
8316
317 »
9318
319

83137
05140
vo141
85142
05143
85144
05145
85146
05147
25150
¥S151
51952
851353
05154
85155
85156
25157
85160
05161
25162
85103
25164
85165
45166
25167
vS170
051714
e5172
05173
25174
€517%

w176
25177
852060
w5201

83202
05203
05204
P52045
85206
05207
05210

5211
esS212

p6NLL3
080112
124205
870415
P6b110
070170
bev117
874116
B62112
8790135
164135
074145
P64135
834135
144135
075515
034135
168135
pol1180
velzaz
Biv362
P70146
850355
w2776
B50343
074135
050353
974135
003400
8704171
var212

260135
00204
160000
227161

P10401
0644135
002003
044325
850326
BO62v4
874435

034135
860135

PRE=EXECUTION PROCESSING

BRRARRAANBSARAA RN RN RORNEN

PHASE 2 OF THE COMPILER

NRAERRARRARNEARRNNREANOON N

THIS PHASE HAS THE FOLLOWING 3 FUNCTIONS:
1, SYMBOL TABLE CONSTRUCTION

2. FOR LOOP CHECKING

3. ARRAY STORAGE ALLOCATION

MFASE LDA PBPTR
CPA PBUFF
JMP RDYDA,I
STA FCORE
LDA FWAM
8§TA COML
LDA SYMTA
STA SYMTF
LDA PBUFF
STA MPTR

MLCPI! LDB MPTR,]
8T8 .LNUM
LDB MPTR
[S2 MPTR
ADB MPTR,1
STB MNPTK
1SZ MPTR
LDA MPTR,1

MLC1d ARS
ALF,ALF
ANLD .63
STA TYPE
CPA .46
JMP MLO12
cPA ,30
ST8 MPTR
CPA .43
STB MPTR
CCA
STA MWDNOU
JMP MLOP2¢1

MLC12 LDA MPTR
INA
LDA 6,1
JMP MLO1O

MLC13 AND MSK1
LDB MPTR
8ZA,RSS
ADB ,2
cPA .3
INB
ST8 MPTR

MLCP2 1SZ MPTR
LDA MPTR

NULL
PROGRAM?
YES
NO, SET FOR=TABLE POINTER

INITIALIZE COMMON PUINTER
INITIALIZE SYMBOL TVABLE POINTER
INITIALIZE PROGRAM POINTER

SET LINE NUMBER

COMPUTE LOCATION OF NEXT
STATEMENT AND STORE THIS

FETCH THE FIRSYT wORD IN THE
STATEMENT AND SAVE
THE STATEMENT TYPE

MAT STATEMENT?
YES
NO, REM STATEMENT?
YES, SET TO SKIP IV
NO, PRINT STATEMENT?
YES, SET TO SKIP IT
NO, SET

'FIRST VARIABLE'

FLAG

SEEK
SUBSIDIARY
STATEMENT
TYPE

YES, ISOLATE OPERAND

INDEX THE PROGRAM POINTER BY
AN AMOUNT APPROPRIATE TO THE
OPERAND, THE FOLLOWING APPLIES
OPERAND = @ ADD 2 TO POINTER
OPERAND =3 ADD §{ TO POINTER

INCREMENT WORD=OF=STATEMENT PTR
STATEMENT



PAGE

0320
8321
8322
0323
2324
0325
86326
0327
B328
8329
2330
8331
8332
8333
8334
B335
0336
0337
8338
0339
0340
0341
2342
8343
0344
0345
0346
8347
0348
8349
8350
8351
8352
8353
2354
8355
2356
0357
B358»
8359
v360
2361
Bs62
8363
8364
8365
0366
0367
8368«
2369
0370
0371
0372
0373
2374
8375

va78 #0605

85213
vd214
85215
25216
05217
35220
85221
85222
85223
03224
05225
85226
vb227
85230
85231
85232
05233
05234
8523%
05236
05237
03240
03241
5242
05243
85244
05245
05246
05247
85250
05251
p5252
85253
85254
85255
85256
85257
05260

05261
05262
05263
05264
v526%
85266
v5¢6H7
pSe7¢
p5271

w8272
85273
85274
85275
85276
05277
p530¢

PRE=EXECUTION PROCESSING
851519 CPA MNPTR
027272 JMP MLOPS
1601355 LDA MPTR, 1
boea2e SSA
027202 JMP MLOL3
01040} AND MSK1
0v2003 SZA,RSS
827211 JMP MLOP2
@70157 STA MBOX1
010336 AND .15
BS56336 CPA ,15
027301 JMP MLOPO
V40434 ADA M4
ép2eze 8$8A
027320 JMP MLOP7
860157 LDA MBOX1
114231 JSE SSYMA,I
'L 1T F31 $SHB,RSS
827244 JMP MLOPJ
Véuv4ze LDA nNNEG
064474 LDB MNEGe+1
278160 STA MBOX1+1
874161 S§TB MBOX1+2
260433 LDA M3
017801 JSB ESYMT
064146 MLCP3 LDB TYPE
0w6v157 LDA MBOX1
854347 cPB .34
p27261 JMP MLOP4
054346 CPB ,33
034171 1SZ MWDNO
827211 JMP MLOP2
034115 182 FCORE
P6411S LDB FCORE
054116 CPB SBYMTF
027511 JMP MER8=~}
170115 STA FCORE,!
27211 JMP MLOP2
264115 MLCP4 LDB FCORE
054113 CP8 PBPTK
014477 JSB ERROR
156415 MER3 CPA FCORE,I
bo2e0t1 RSS
827263 JMP MER3={
04443} ADB M}
n744115 8T8 FCORE
Pe7211 JMP MLOP2
056113 MLCPS CPA PBPTR
002001 RSS
027151 JMP MLOP}
060146 LDA TYPE
058350 CPA ,37
027407 JMP MILOP
014477 J8B ERROR

EXHAUSTED?
YES
NO
'CONSTANT' OPERAND?
YES
NO
NULL OPERAND?
YES
NO, SAVE 1IT
PROGRAMMER=DEF INED
FUNCTION?
YES
NO
ARRAY VARIJABLE?
YES
NO, SIMPLE VARIABLE
ALREADY IN
SYMBOL TABLE?
YES
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
EMPTY?
YES

NO, MATCH LATESTY ENTRY?

YES
NO
REMOVE
MATCHED
ENTRY

PROGRAM EXHAUSTED?
YES

NO

YES

END STATEMENT?

YES

NO



PAGE

0376
0377
0378
2379
0380
0381
0382
0383
N384
u38h
0386
2387
0388
p389
P390
0391
0392
8393
v394
8395
2396
0397
8396
20399
B4Ry
wanl
Va2
V43
0404
0405
0406
Bavd7
0408
wau9
0416
0411
D412
G413
0414
0415
8416
0417
0448
6419
V420
pa2t
gaz2z2
0423
LYy
0625
¥426
6ag?
0428
0429
0430
w431

0079 #85 PRE-EXECUTION

05301
05302
05303
25304
95305
05306
05307
85310
85311
05312
05313
05314
653195
85316
05317

85320
v53214
85322
05323
¥5324
85325
©5326
85327
85330
¥d3I4
25332
85333
05334

853535
v533¢€
85337
05340
¥534]
¥5342
w3343
5344
85345
05346
85347
95358
0539951
©053%2
95353
¥95354
05355
25356
05357
25360
05361
85362
05363
85364
85365
85366

166135
010420
850414
"1'F1] B
v27211
060157
114231
8eob021
014477
P6¥135
D406320
870160
B6v432
8175014
p27211

8720801
060146
2593414
827335
850342
V27335
p17522
027211
pr24vQ
870160
872161
078162
827370

034135
V34135
162135
L1727
954433
827347
834135
934135
130135
po2oal
030324
872161
078162
0e2400
p70160
p17522
827373
P6d146
050342
002001
027370
860101
915336
g6di7e
8744160
044000

MLCPO

MER4

MLCP7

MLCP8

PROCESSING
LDA MPTR,I ISOLATE
AND OPMSK PRECEDING OPERATOR
CPA DEFOP ‘DEF' ?
RSS YES
JMP MLOP2 NO 60 TO PROCESS NEXT WORD
LDA MBOX1 SEARCH SYMBOL TABLE FOR
JSE SSYMa,! THE FUNCTION
SSB,RSS
JS8 ERROUK FOUND, ERROR MULTIPLY DEFINED
LDA MPTR
ADA .3 ENTER THE FUNCTION INTO THE
STA MBOX1i+1 SYMBOL TABLE TOGETHER WITH
LDA M2 ITS ENTRY POINT IN THE SOURCE
JSB ESYMT CODE
JMP MLOP2 GO TO PROCESS THE NEXT wWORD
STA 1
LDA TYPE
CPa 27 DIM STATEMENT?
JMP MLOPS8 YES
CPA .28 NO, COM STATEMENT?
JMP MLUPSH YES
JSB MSYMT NO, LOOK FOR IT IN SYMBOL TABLE
JMP MLOP2 FOUND
CLA NOT THERE

STA MBOX1ie+1}
STA MBOX1e2
STA MBOX1+3
JMP MLOPW

[8Z MPTR
[SZ MPTR
LDA MPTR,1
ALF ,ALF

cPB M3

JMP #¢5

182 MPTR
[82 MPTR
IOR MPTR, 1!
RSS

IOR .1

STA MBOX1+2
STA MBOXi+J3
CLA

STA MBOX1iel
JSB MSYMT
JMP MLOPY
LDA TYPE
CPA .28

RSS

JMP MLOPOQ
LDA MBOXi+2
JSB MDIM
LD8 COML
ST MBOXied
ADB @

ENTER IT WITH
DIMENSIONS AND
DIMENSIONALITY
UNDEFINED

PROCESS COM OR DIM STMT

PICK UP FIRST DIMENSION

SHIFT TO M, S, PART OF WORD

IS THIS A SINGLE DIMENSION ARRAY
YES, JUMP

NO, INDEX POINTER TO THE LOC,

OF SECOND DIMENSION AND PACK
INTO A WITH THE FIRST DIMENSION

SET UP TO STORE PACKED
DIMENSIONS IN FORMAL AND ACTUAL
SLOTS AND UNDEFINED FLAB IN
STORAGE ALLOCATION SLOT

IN SYMBOL TABLE?

NO

YES

IS STMT A COM

NO, JUMP

YES PICK UP PACKED DIMENSIONS
COMPUTE STORAGE REQUIRED

POINTER TO NEXT FREE LOC IN COM
STORE IN STORAGE ALLOCATION SLOT
UPDATE POINTER BY THE AMOUNT OF



FAGE 0880 ¥95 PRE=EXECUTION

0432
0433
B434
0435
PRI
0437
0436
8439
0440
0441
0442
0443
D444
V4ad
8446
va47
0448
0449
Va%0»
v45)~
Ba%h2»
V453w
P454»
8455+
0456«
B4aS7»
0458
0459
va68
P4614
8462
P463»
464
0465
0466
0467
8468
0469
0azeo
0471
0472
8473
0474
0478
0476
0ayz7
6478
2479
0480
0481
Bage
P483
8484
0asd
0486
vas7

08367
058370
053714
85372

85373
05374
85375
85376
85377
V5400
05401
85402
25403
25404
p5405
85496

084027
03410
25411
85412
85413

05414
25415
035416
85417
05420
05421
25422
85423
85424
85425
05426
05427
05439
25431
05432
25433
25434
05435
05436
05437
¥544¢0
05441
p5442
05443

B74170
Bo6W434
817501
p27211

044325
160001
o02en2
014477
060146
2508342
124270
g6vie61
1700014
pob6004
170061
027211

¥60115
P58113
002001
n14477
£64116

054117
N27466
160004
218336
044325
852336
Pe7414
086004
040434
032025
827414
0027303
014477
Bo2004
e72160
874157
160001
PB2Rv2
B27445
063500
B34160
B40333
170201
044431

§T8
LDA
Jss
JMP

mLCPO

MLCP9 ADB
LDA
SZA
Js8
LDA
CPA
JMP
LDA
STA
INE
STA
JMP

MERD

PROCESSING

comL
M4
ESYMT
MLOP2

2
1,1

ERROR
TYPE
28
ESYN3, I
MBOX1e2
i1

1,1
MLOP2

STORAGE ASSIGNED,

ENTER THE FOUR WORD ENTRY
PREVIOQUSLY SET UP IN MBOXi INTO
SYMBOL TABLE AND CONTINUE

CHECK THE FORMAL DIMENSIONS
LOCATION TO SEE IF THE DIMENSION
IS ALREADY DEFINED
ERROR, DOUBLY DIMENSIONED

COM STMT?
ERROR MISPLACED COM STNMT

STORE THESE DIMENSIONS IN FORMAL
AND ACTUAL SLOTS IN SYMBOL TABLE
ENTRY

GO TO PROCESS NEXT WORD

THE SECTION WHICH FOLLOWS CMHECKS
THAT ALL FOR LOOPS HAVE BEEN

TERMINATED,

ASSIBNS THE STANDARD

DIMENSIONS TO UNDIMENSIONED ARRAYS
AND MAKES STORAGE ASSIGNMENTS FOR
ALL ARRAYS WHICH DO NOT APPEAR IN
A COM STMY

MLILOP LDA
CPA
RSS
Jse

MER6 LD8

M2LO0P CPB
JMP
LDA
AND
ADB
CPA
JMP
INB
ADA

FCORE
PBPTR

ERROR
SYMTF

SYMTA
M4LOP
1,1
.18
.2
.15
M2LOP

M4

8SA,INA,RSS

JHP

8Zh,

JSB
INA
STA
878
LDA
SZA
JMP
LDA
182
ADA
STA
ADB

MER19

M2LOP
RSS
ERROR

MBOX1+1
MBOX1
1,1

M3LOP
STDIM
MBOX1+]
.9

1,1

M1

ALL FORS
MATCHED?

YES

NO

MORE SYMBOLS?
NO
YES
ACCONT FOR
A FUNCTION
s 17?7
YES
NO, ACCOUNT FOR
SIMPLE VARIABLE
I8 172
YES
NO, # OF SUBSCRIPTS KNOWN?
NO
SAVE
FLAG
SAVE POINTER
DEF INED
ARRAY?
YES
NO, LOAD
APPROPRIATE
STANDARD DIMENSIONS
RECORD AS
FORMAL AND ACTUAL
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2488
0489
V490
0491
0492
8493
0494
2495
V496
8497
V498
0499
6500
2501
2502
2503
0504
2505
0506«
2507
#5098
0509
%10
8511
p512
2513
0514
0515
0516
@517«
0518

©S5444
095445
65446
03447
054950
9545
45452
05453
35454
¥5455
95456
05457
35460
85461
285462
05463
05464
85465

05466
85467
25470
05471
V8472
05473
85474
¥5475%
85476
05477

85300

170001
215336
p7¢160
v64157
P4a4432
160001
po22e2
027464
060115
170001
Bag160
078115
203004
042116
022020
014477
044326
B27414

064113
954115
124203
B6va’a
1700061
do6pv4
868471
170201
vo6CR4
p27467

005001

PRE<-EXECUTION

STA
M3LOP JS8
STA
LDB
ADB
LDA
SZA
JMP
LDA
STA
ADA
STA

CMA,

ADA
SSA
JSB
MERK7 ADB
JMP

MALOP LDB
CPB
JMP
LDA
STA
INB
LDA
STA
INB
JMP

STLIM oOCT

PROCESSING

1,1
MDIM
MBOX1+1
MBOX1
M2

1,1

MER7
FCORE
1,1
MBOXL+1
FCORE
INA
SYMTF

ERROR
o3
M2LOP

PBPTK
FCORE
FASES, I
MNEG
1,1

MNEGe+
1,1

MALOP+1

50a1

DIMENSIONS
SAVE STORAGE
REQUIREMENT
LOAD
ADDRESS OF
FLEMENT SPACE
DEFINED IN COM?
YES
NO, USE CURRENT
FREE-CORE ADDRESS
UPDATE FREE=-CORE
ADDRESS
ouT
oF
SPACE?
YES
NO, ADVANCE POJINTER
TO NEXT ENTRY

INITIALIZE ALL
ARRAY ELEMENTS
TO 'UNDEFINED'



FAGE 0482 #»B5

"B Y1 L]
@521
pbe2w
0523w
9524+«
6525w
8526+
0527
B528
0529
b3
0531
0532
0533
0534
2535
536
0537
vb38
2539
uw540
0541
0542
0543
0544
0545+
D546
B547»
0548
£549
0550
0551
0552
8553
0554
p555
0556
8557
0558
8559
8560
0561
0562
0563
9564
0565
0566«
8567
0568
0569
057¢@
2571
0572
8573
0574
0575

25501
055a2
85503
85504
v55a5
v5586
v5%¢7
25510
85511
45512
05513
¥wd514
¥5515
v5516
25517
053820
85521

85522
25523
25524
05525
85526
85527
w5530
05531
85532
05533
05534
25535
05536
25537
05540
05541
v5542

95543
vai1s7
01467
#1536
03135
vwis1s
o170
20171
85522

pedoue
B871467
P4uvLLe
p70116
071536
P083Av4d
P4v4L15
ov2421
14477
267543
163001
171536
806404
035536
v35467
827513
127501

PRE=EXECUTION PROCESSING

ARAANRARN ARG RAN AN RARR AN AR RN

ENTER SYMBOL TABLE SUBROUTINE

' XXXX2F22XX2 XXX AR R 222 R

TRANSFER =(A) WORDS FROM THE BUFFER ADDRESSED
8Y MBUF TO THE TOP OF THE SYMBOL TABLE.

ESYMT

MEFR 8

NOP
STA
ADA
STA
STA

MBINY
SYMTF
SYMTF
MBIN2

CMA, INA

ADA

FCORE

SSA,RSS

JSB
LDB
LDA
STA
INB
182
182
JMP
JMP

ERROR
MBUF
1,1
MBIN2,1

MBIN2
MBINt
MER8+1
ESYMT, I

SAVE NEGATIVE OF LENGTH OF ENTRY

MOVE SYMBOL TABLE START LOCATOR
UP BY THE LENBTH 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

E N AR R AN AR RSN R ARE AR AR RN R ANRNN AN AR IR P RN AN

SUBROUTINE TO SEARCH SYMBOL TABLE FOR AN ARKAY

ttt*ttt'.'iQtiﬁttiii.ﬁttt.*.ﬁ.'t*"'.‘.tt"ﬁti

PvvoVe
875467
260157
114231
pu6v21
127522
p35467
9020801
w2754y
835467
240325
R4v43y
114231
Bo6R214
214477
937522
127522

000157

MSYMT

MSYM

MBLF
mMBCX1
MBINL
MBIN2
MPTR
MNP TR
corL
MWENO
DIGCY

NOP
sTB
LDA
JSB

888,

JMP
182
RSS
JMP
1s2
ADA
ADA
JSB

MBINL
MBOX1
SSYMA,I
RSS
MSYMT, I
MBINIY

MSYM
MBING
'2

Mi
SSYMA, I

SS8,RSS

Jse
182
JMP

DEF
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

ERROR
MSYMT
MSYMT, I

TEMPS
TEMPS
SLWST
RSCHK
SBPTR
OCPCHK

TEMPS+9
TEMPS+10

MSYMT

B GIVES ARRAY TYPE =3 = | DIM,
-2 = 2DIM, =1 = UNDIMENSIONED
LOAD IDENTIFIER

SEARCH SYMBOL TABLE

FOUND, RETURN
IF ARRAY UNDIMENSIONED

JUMP TO NOT FOUND EXIT

SET UP TO CHECK THAT ARRAY DOES

NOT APPEAR IN THE TABLE WITH

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

SEARCH ABAIN

FOUND, INCONSISTENT DIMENSIONS

NOT FOUND, INCREMENT RETURN
ADDRESS AND RETURN
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EXECUTE THE PROGRAM



PAGE PaB83 #0806 EXECUTE THE PROGRAM

vop2w

POBIwnxn [ XX

Po@4es EVALUATE A FORFULA ww
BUPSrex [ X' R

opo6™

P07 ©¥5544 00BYUYE FORMX NOP

Pye8 05545 LA640VO CLB

V@9 V5546 15467 JSB SLWST
Bv10 05547 160157 FORML LDA TEMPS,I
B6o1t 9555@ 034157 1S2 TEMPS
Pr12 025551 010425 AND OPDMK
P13 05552 ©70165 STA TEMPS+6
Buid4 JI5553 0d2uY3 SZA,RSS
BAL5 05554 027567 JMP FORM2
6B16 05555 @15476 JSB BHSTP
817 05556 002020 SSA

be18 V5557 B27636 JMP FORM4
Y19 B5560 114231 JSB SSYMA,!
@206 05561 ©¥beR7 INE,S8ZB,RSS
Pv21 ©5562 124267 JMP E8MiA,]
0pB22 05563 0108336 AND .15
0023 085564 V50336 CPA ,15
0924 05565 027651 JMP FORM6
P25 05566 174142 STR HSTPT,1
Pu26 05567 160W157 FORM2 LDA TEMPS,!
Pw27 05570 018420 AND OPMSK
628 05571 Pvl727 ALF,ALF
Pe29 ©5672 06400 LDB @

Qu3@ 05573 044301 AD8 FOPBS
VP31l 05574 044440 ADA M8

BV32 ©0557% Qooule SSA

Pp33 05576 PB64UA cLB

0034 V5577 042451 ADA D53
035 0560¢ 002021 SSA,RSS
Q36 B56U1 PAG4ALUY cLe -

Bp3I7 V5602 902400 CLA

Bpy38 05603 160001 LDA 1,1
VU309 05604 010401 AND MSK1
BY4D 05605 076166 STA TEMPSe+7
Bpa1 056¢6 120001 XOR 1,1
2n4e 05627 0941190 ARS

P43 05618 V70165 STA TEMPS8+6
Qpas 056411 B27617 JMP FOR1Y
Pvda5 ©5612 179140 FORMO STA TSTPT,I
dva6 05613 VoP14d0 LDA TSTPT
BP47 03614 170142 STA HSTPT,!I
0648 05615 vpeUV4 INA

0049 05616 174000 STe 9,1
0on50 05617 160141 FORi1 LDA LSTPT,I
0051 05620 012376 AND MSK@
DR52 05621 Q13000 CMA

vBs3 05622 V40166 ADA TEMPS»7
P54 05623 02420 SSA

Bo55 05624 P27751 JMP FORM9
Bu56 05625 042021 RSS

0257 05626 034141 FOR10G |82 LSTPY

FORMILA BEGINS [N (TEMPS)
INITIALIZE OPERATOR
STACK
FETCH OPERAND
SET FOR NEXT WORD OF FORMULA
EXTRACT OPERAND
AND SAVE 1IT
NULL OPERAND?
YES
SET STACK FOR OPERAND ADDRESS
FLAG BIT SET?
YES
FETCH OPERAND ADDRESS
EXISTANT?
NO
YES
FUNCTION?
YES
NO, STACK OPERAND ADDRESS
FETCH
OPERATOR
POSITION IT
LOAD ADDRESS OF
OPERATOR'S INFORMATION WORD
NON=FORMULA
OPERATOR?
YES
NO, NOUN=FORMULA
OPERATOR?
YES
NO
LOAD INFORMATION WORD
SAVE
PRECEDENCE
SAVE

IDENTIFICATION

STACK HIGH WORD
STACK OPERAND
ADDRESS
STORE
LOW WORD
DOES OPERATOR
ON TOP OF
OPERATOR 8TACK
HAVE HIGHER
PRECEDENCE?
YES, EXECUTE IT
NO



FAGE

0ass
Ba59
bd6d
Bub1l
voe2
0063
or64
0065
2066
8067
V68
o0ve9
Qu70
0871
8o72
00873
0074
0975
0076
0o77
0078
0v79
111
0pa1
vos2
8683
o084
0083
0086
o877
P88
0089
0090
0991
0092
R
0v94
Pv9S
2096
0e97
Py98
8w99
2100
9101
8102
2103
0104
0105
01086
o1e7
o108
0109
B11e@

pa84a »06

25627
25630
85631
25632
05633
05634
256358
85636
5637
5640
05641
05642
05643
03644
95645
25646
85647
p36350
95651
05652
25653
25654
25655
95656
05657
05660
05661
25662
25663
25664
25665
B¥5666
25667
25670
25671
85672
05673
95674
85675
95676
05677
057490
25704
85702
85703
857024
83705
05706
28787
885710
88711
es712
85713

064166
044444
226020
044336
N44165
015467
Ba27%547
050470
027645
p1B33E
250336
027726
p6417¢
027566
264157
034157
234157
P27566
974165
264140
015467
164165
015467
P63%544
170142
017544
P34157
n34157
06V157
164141
074157
176141
64170
160142
p34141
834142
174141
979170
050140
915536
017544
160144
g70170
Bo014}
P40433
70141
2028V4
164000
Pp74149
002004
164000
874157
V15505

FORMA

FORMS

FORMG

LDB
ADB
888
ADB
ADB
JsB
JMP
CPA
JMP
AND
CPA
JMP
LDB
JMP
Lpe
182
182
JMP
8T8
LDB
Js8
LDB
JSB
LDA
STA
JsB
182
182
LDA
LDB
§T8
STA
LDB
LDA
182
182
§T8
STA
CPA
JsB
Jsse
LDA
STA
LDA
ADA
8STA
INA
LDB
8T8
INA
LDB
8T8
JsB

EXECUTE THE PROGRAM

TEMPS+7
M15

o185
TEMPS+6
SLwS1
FORM}
FLBBT
FORMS
.15

.15
FORM?
TEMPS+9
FORM2=1
TEMPS
TEMPS
TEMPS
FORN2=1
TEMPS8+6
TSTPT
SLWSY

TEMPS#6,1

SLWST
FORMX
HSTPT, I
FORMX
TEMPS
TEMPS
TEMPS
LSTPT, I
TEMPS
LSTPT,!
TEMPS+9
HSTPT, !
LSTPT
HSTPT
LSTPT,!
TEMPS+9
TSTPT
RSCHK
FORMX
LSTPT,!
TEMPS+9
LSTPT
M3
LSTPT

e,1!
TSTPY

2,1
TEMPS
sTYOP

RETRIEVE PRECEDENCE

NO, LEFT PARENTHESIS
OR LEFT BRACKET?

NO, RESTORE PRECEDENCE

COMBINE IDENTIFICATION

WITH PRECEDENCE AND STACK

CONSTANT?
YES
NO, PRE~DEFINED
FUNCTION
YES
NO, MUST BE A
PARAMETER
LOAD CONSTANT ADDRESS
MOVE POINTER TO
NEXT CODE WORD

SAVE SYMBOL TABLE POINTER
SAVE CURRENT POINTER
TO TEMPORARY STACK

SAVE FUNCTION ADDRESS
SAVE CURRENT :
FORMX RETURN ADDRESS
EVALUATE THE PARAMETER
UPDATE FORMULA POINTER
PAST RIGHT PARENTHESIS
SWITCH
FORMULA POINTER
TO FUNCTION'S
FORMULA
SET
PARAMETER POINTER
TO NEW PARAMETER,
SAVING PREYVIOUS
SETTING ON
LOW=CORE STACK
PROTECT PARAMETER IF
ON TEMPORARY STACK
EVALUATE FUNCTION
RESTORE OLD
PARAMETER POINTER
CUT aACK
LOW=CORE
STACK
RESTORE ORIBINAL
TEMPORARY STACK
POINTER
RESTORE
ORIGINAL
FORMULA POINTER
POP RESULY



PAGE 8285 #06

8112+
B113wx
b114w
2115
0116
0117
2118
6119
0120
0121
0122
0123
0124
0125
0126
0127
0128
via9
2130
0131
0132
2133
0134
0135
0136
0137
P138
2139
0140
01414
0142
0143
0144
2145
2146
8147
0148
2149
2150
0151
B152%w
0153w
0154w
0155
0156
2157
2158
P159
P160
2161
2162
0163
2164
2165
2166
0167

PRE=DEFINED FUMCTIONS

83714
85715
25716
85717
05720
25721
85722
05723
05724
83725
5726
85727
05739
05731
85732
05733
85734
85735
05736
85737
05740
v5741
w5742
BS743
v5744
05745
05746
05747
25750
85751
25752
85753
25754
2575%
05756
05757
25760

170149
p60140
802004
174000
834142
164142
¥77%44
04043
170142
027567
066165
ev1727
Bui7en
012344
42305
1640060
815467
063544
170142
017544
034157
034157
16414}
PR3400
0401414
670141
877501
015565
127501
160141
PP7400
Pad14y
B74141
eei7a7
Wiv374
040304
124300

« EXECUTION

05704
05762
85763
NS576&4
235765
85766
05767
05770
05771
85772
85773
85774
85775

806203
LR Y
Po6o4a4
V6044
NobA4da
006205
806210
006216
206312
006353
"B6364
1802085
100205

FOR12

FORM7

FORM9

BRAMNCH

XECTB

8TA
LDA
INA
8T8
182
LDB
§T8
ADA
STA
JMP
LDA

ALF,

ALF
AND
ADA
LD8
Jse
LDA
STA
JSB
182
182
LDB
CCA
ADA
STA
ST8
Jss
JMP
LDA
cce
ADB
STe

EXECUTE THE PROGRAM

RETURN HERE WITH RESULT

T87TPT,1
TSTPY

0,1
HSTPT
HSTPTY, I
FORMX
My
HSTPT, I
FORM2
TEMPS+6
ALF

31
PDFBS
6,1
SLWST
FORMX
HSTPT,1
FORMX
TEMPS
TEMPS
LSTPT,!

LSTPT
LSTPT
ESYMT
8TYOP
ESYMT, I
LSTPT,1

LSTPT
LSTPTY

ALF,ALF

AND
ADA
JMP

B177
ARBAS
0,1

TABLE ww

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

ELET
XEC4
XEC4
XEC4
XEC4
EGOTO
EIF
EFOR
ENEXT
EGOS8
ERTRN
RDYDA,1
RDYDA,1

STORE WIGM WORD

STORE
LOW WORD

RESTORE FORMX
RETURN ADDRESS
STACK ADDRESS
OF RESULT

COMPUTE
FUNCTION
ADDRESS

SAVE FUNCTION ADDRESS
SAVE CURRENT
FORMX RETURN ADDRESS
EVALUATE THE PARAMETER
UPDATE FORMULA POINTER
PASY RIGHT PARENTHESIS
POP
FUNCTION
ENTRY
ADDRESS
SAVE
POP PARAMETER
EVALUATE FUNCTION
UNSTACK
OPERATOR
INFORMATION
WORD
COMPUTE
SUBROUTINE
ADDRESS
EXECUTE

LET
DIM
COM
DEF
REM
860 Yo
IF
FOR
NEXT
eosus
RETURN
END
STOP
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0168 05776 006373 DEF EWAILITY WALIT

2169 ©5777 e@6412 DEF ECALL CALL

0178 06000 PA6DA4 DEF XEC4 DATA

0171 06001 006441 DEF EREAD READ

B172 06202 006474 DEF EPRIN PRINTY

0173 06603 006643 DEF EINPT INPUT

vi74 06024 PO6656 DEF ERSTR RESTORE

B175 06005 011456 DEF EMAT MAT

0176+

Q1770 AN AR RN A R AR RN AR AR AR ARRAAS

B178ennw L 32X

8179wen  EXECUTE THE PROGRAM wew

P180wnne tRw

DIBI% A ENBACR NN R R RN N AR AN IR AR RS

0182w

0183w

0184w+« INITIALIZE FOR CUTPUT #w

0185w <

0186 06006 B22400 XEC CLA SET COUNTER FOR
0187 06047 270146 STa TYPE CHARACTERS OQUTPUTTED
0188 ©P6D1@ ©70155 STA XH INITIALIZE

0189 06011 vB2004 INA RANDOM

8198 06012 878156 STA XL VARIABLE

0191w

0192%we  INITIALIZE THE DATA POINTER we

P193ww

D194 026013 003400 cCa SET

0195 P6014 B70151 STA DCCNT 'NO

0196 ©B6D1IB 070147 STA DSTRY DATA?

8197 06016 064112 LDB PBUFF CONDITION
0198 Q6017 0874150 STB NXTDT

0199 ©6020 160315 LDA ADATA,l SEARCH FOR FIRST
0209 06021 B16165 JSB STSRH DATA STATEMENT
0281 06022 B26025 JMP XEC2 NONE FOUND

0202 06023 074147 $Te DSTRY SAVE STATEMENT LOCATION
0203 06024 016074 JSB SETDP SET DATA POINTER
0204w

0205w INITIALIZE STACK POINTERS

0206«

0287 06UR5 864116 XEC2 LDB SYMTF INITIALIZE

0208 06026 074142 STB HSTPT POINTERS TO

0209 06127 064115 LDB FCORE 'HIGH CURE' STYACK,
0210 0b6L3¢ 674140 ST8 TSTPT 'TEMPORARY'
P211 06231 044337 ADB ,23 STACK, AND
B212 06032 V874120 STB LSTAK '*LOW CORE!'
0213 V6033 074141 STB LSTPT STACK
0214 0V6U34 PO70C0R CM8 DO

8215 06035 V44142 ADB HSTPT STACKS

P216 Q6736 PB6B20 SSB MEET?

0217 0B6Q37 025473 JMP EI YES

0218 V6049 V64426 LDB RMODE NO, SHIFT TO

0219 0B6V41 274127 STB LISTR RUN MODE

P22V 06042 064112 LDB PBUFF BEGIN

0221 086043 026054 JMP XECS EXECUTION
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EXECUTE THE PROGRAM

B223%»

V224wex  FIND NEXT STATEMENT TO BE EXECUTED =«

0225w

0226 Y6044 060144 XEC4 LDA NXTSY NEXT STATEMENT NUMBER
0227 V6345 064143 LDB PRADD PROSPECTIVE ADDRESS

B228 06046 15v@01} CPA 1,1 DESIRED STATEMENT?

V29 06447 026055 JMP XECS6 YES

V238 WV6VSE V64112 LDB PBUFF NO, FIND

0231 Y6051 114213 JSB8 FNDPA,I STATEMENT

8232 06352 2VB9CmRY NOP NON=EXISTENT

0233 06L53 014477 J88 ERROR STATEMENT

P234 ©P6ELS4 160001 XECS LDA 1,1 SAVE NEW

8235 Ww6uSD 078145 XE(6 STA ,LNUM SEQUENCE NUMBER

0236%xn

B237wwx  SET SUCCESSOR STATEMENT aw

0238w w

0239 060856 V16147 JSB FLWST

0240 06057 0810420 AND OPMSK EXTRACT STATEMENT TYPE
0241 06060 001727 ALF,ALF POSITION

V242 06261 0013680 RAR IT

0243 B6462 040303 ADA XECBR COMPUTE EXECUTION ADDRESS
0244 p6R63 1240900 JMP 0,1 BRANCH TO EXECUTION CODE
0245w

0246%we  EVALUATE FORMLLA AND RETURN RESULT 1w«

R247 w»

0248 V6064 PVVOPE FETCH NOP

0249 V6865 114233 JSB FORMA,l EVALUATE FORMULA

02590 w6166 V15156 JSB8 OPCHK

0251 06267 034142 1S2 HSTPTY UNSTACK RESULT ADDRESS
0252 06u70 166061 LDA §,1 LOAD (A) WITH HIGH MANTISSA
0253 06371 006pR4 INB ‘LOAD LOW PART

p254 06672 164001 LDe 1,1 OF RESULT INYO (B)

0255 464173 126164 JMP FETCH,I EXIT

D256wn

0257s«+ SET POINTER TC START OF DATA STATEMENT w»

D258«

0259 V60W74 000APO SETDP NOP STATEMENT ADDRESS IN (B)
09260 D675 0P6QRQ4 INB LOAD

V261 vb6I76 1608001 LDA 1,1 STATEMENT LENGTH

0262 06777 ©BO3IP24 CMA,INA SET

0263 06100 BR2004 INA DATA COUNTER

p264 061081 V70151 STA DCCNT TO 1«STATEMENT LENGTH
0265 06102 PR6R04 INB SET *NEXT DATA*' POINTER ONE
0266 06143 074150 STB NXTDT WORD ABOVE FIRST CONSTANT
0267 V61024 126074 JMP SETDP, 1!

Pc68ww

0269+«x« SEARCH FOR STATEMENT OF BIVEN TYPE w»

0270w

0271 06195 000008 STSRH NOP TYPE IN (A), ADDRESS IN (8)
0272 06106 010420 AND OPMSK EXTRACT

0273 06137 072164 STA TEMP4 STATEMENT TYPE

P274 06110 0607081 STSRY LDA | EXTRACT

0275 ©6111 048325 ADA ,2 PROGRAM

0276 06112 160080 LDA 0,1 STATEMENT

0277 06113 P1V420 AND OPMSK TYPE

278 06114 050164 cCPA TEMPA4 DESIRED TYPE?
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8279 06115 ©B26124 JMP 8TSR2 YES

9280 06116 860001 LDA 1 NO, FETCH

0281 B6117 00OROV4 INA STATEMENT LENGTH
#0282 06120 144000 ADB 0,1 COMPUTE NEW ADDRESS
9283 w6121 0544113 cCPB PBPTR PAST LAST STATEMENT?
8284 065122 126185 JMP STSRH, 1! YES

0285 V6123 026110 JMP STSRt NO

8286 06124 B361pP5S STSR2 1SZ STSRH

D287 0612% 1261u¥5 JMP STSRH,!

8288*n

9289*ww FETCH A DATA [TEM we

@293 ww

0291 V6126 0A2AVE FDATA NOP

D292 06127 034151 FDATL 182 DCCNT MORE DATA?

0293 06130 026137 JMP FDAT2 YES

0294 B6131 160315 LDA ADATA,I1 NO, SEARCH

0295 06132 064150 LD8 NXTDT FOR NEXT

#2996 06133 8161025 J8B STSRH DATA STATEMENTY
U297 06134 014477 J8B ERROR NONE FOUND

0298 06135 V16074 E4 JSB8 SETDP INITIALIZE THE
8299 06136 B264127 JMP FDATY DATA POINTERS
8300 06137 0934151 FDAT2 1SZ DCCNT UPDATE

0301 06140 034154 ISZ DCCNT POINTER

0382 06141 ©34150 1S2 NXTDT

B383 V6142 160150 LDA NXTDT,! LOAD

P304 P6143 034150 1S2 NXTDT DATA

8305 06144 164150 LDB NXTDT,1I ITEM

6306 06145 034150 182 NXTDT UPDATE POINTER
8307 ©6146 126126 JMP FDATA,l

0368w+

D309+wx  SET FOR FOLLOWING STATEMENT we

0318w

0311 06147 00DRVOG FLWST NOP (B) HOLDS PRESENT ADDRESS
0512 ©6150 B60A01 LDA 1 COMPUTE

313 06151 002004 INA ADDRESS

314 06152 1623069 LDA @,1 OF

8315 06153 044001 ADA 1 NEXT

03516 06154 074143 STA PRADD STATEMENT
0317 06155 160000 LbA 0,1 RECORD THE

0318 066186 @70144 STA NXTST SEQUENCE NUMBER
P319 B6157 044325 ADB .2 FETCH

0320 06160 074157 ST TEMPS FIRST WORD

V321 B6161 16We¥l LLDA 1,1 OF CURRENT
8322 06162 126147 JMP FLWST,!1 STATEMENT
6323w

P324wen  SEARCH STACK FUR GIVEN FOR=VARIABLE we

0325w

9326 06163 0B2PVA FVSRH NOP

8327 06164 160157 LDA TEMPS,1 FETCH

0328 V6165 010401 AND MSK1 FOR=VARIABLE
B329 06166 071656 STA EDELM SAVE FOR=VARIABLE
U332 06167 114231 JSB SSYMa,I FIND ADDRESS IN
0331 061790 0260R4 INB SYMBOL TABLE
0332 06171 06R142 LDA HSTPT SAVE

0333 06172 878163 STA TEMP3 STACK TOP

0334 06173 858116 FVSR1 CPA SYMTF STACK BOTTOM?
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8335
2336
0337
0338
0339
0340
0341
06342
B343%n
0344nw
B345w%»
0346w
0347
U348
V349w
D350nw
B35 ww
0352«
BIB3w
0354
B35b
8356
0357+
0358ww
D359 ww
D36Bww
D361
n362
0363
0364
0365
2366
367
BIJ68*
0369w
Q370w
D37 1w
0372x
0373
0374
6375
B376
0377
8378
n379
Vw380
0381
3382
v383
B354
0385
¥386
w387
0388
U389
0398

B89 »R6

86174
86175
06176
86177
v624e
R6201
86222

]

EXECUTE LET

*

86203
06204

*

126163
154000
026201
242330
026173
236163
126163

114233
226044

EXECUTE GO

*

06205
26206
06247

*

206004
160001
826045

EXFCUTE IF

"

26210
p6211
e6212
26213
p6214
06215

]

EXECUTE FOR

]

p6216
06217
eh2ze
w6221
w6222
06223
w6224
26225
86226
ce227
w6230
6231
V6232
06233
06234
06235
86236
06237

114232
PR2063
P26g44
B34157
864157
0262¢5

16163
826230
870102
48330
870164
74161
14554
64161
0n24040
pu24vt
061436
pav142
P70142
7161
003v04
4141
necnet
825473

FVSR2

LA A ]
%
LR 2 ]

ELET

LR A

TO »e

LR 2 J

EGCTO

L2 B J
L2
LE &

EIF

* R
LA ]
LA X ]

EFCR

EFCR1

EXECUTE THE PROGRAM

JMP FVSRH,I

CPB 0,1
JMP FVSR2
ADA .6
JMP FVSR1
182 FVSRH

JMP FVSRH, 1]

JSB FORMA,!

JMP XEC4

INB
LDA 1,1
JMP XEC4+}

JSB FETCA,I

SZA,RSS
JMP XEC4
1SZ TEMPS
LDE TEMPS
JMP EGOTO

JSB FVSRH
JMP EFCR1
STA TEMP2
ADA .6
STA TEMP4
STB TEMP1
JSB8 MVTOH
LDB TEMP}
CLA
CLA,RSS
LDA M6
ADA HSTPT
STA HSTPT
STA TEMP1
CMA, INA
ADA LSTPT
SSA,RSS
JMP EI

YES, EXIT VIA (Pe+1)
MATCHING FOR=VARIABLE?
YES
NO, MOVE TO

NEXT STACK ENTRY
EXIT

VIA (P+2)

LOAD SEQUENCE
NUMBER
FIND REFERENCED STATEMENT

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

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

STACK

OVERFLONW?
YES
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N3yl ¥624 174161 STR TEMPYL, 1] NO, RECORD FOR~VARIABLE ADDRESS
V392 b4yl 114233 JSB FORMA,I INITIALIZE FOR-VARIABLE
03CI 46242 V34157 182 TEMPS

8354 26243 v3d4iol 182 TEMP) SAVE

8395 06244 Qo6¢ind LDA TEMP1 LIMITY

03IV6 V6245 172340 STA ENEX2 ADDRESS

B397 06246 114282 JSB FETCaA,l FETCH

0398 086247 174161 §Ta TeEMPL,I AND

N39S  wbH2ok 34101 1SZ TEMPY STORE

udde V62m1 174101 STB TEMPL,1 LIMIY

Jagl V6252 834101 182 TEMPI

Pdv2 86253 064432 LDB M2 SET FOR STEP SIZE
04083 0262%4 V76126 ST8 FDATA SIenN CHECK

Bavd L6255 1681d7 LDA TEMPS,I LOOK FOR

0425 B6256 QY2002 SZA FOLLOWING * STEP'
Bed6 06287 026203 JMP EFOR2 FOUNN

04Q7 Q626Q¢ 0Hhv466 LDA HONE NOT FUOUND,

0408 06261 B64325 LDB .2 DEFAULTY

2409 06262 00229} RSS 1§ §1,.0

Pa1e ©6263 114232 EFCR2 JSB FETCA,!

Qail 06264 BE2U2Q §SA STEP SIZE NEGATIVE?
U412 6265 N3IbB126 1SZ FDATA YES

413 6266 17¢1¢) STA TEMPL,1 SAVE

0414 U67257 204101 1SZ2 TEMP1 STEP

valdS ¢627¢ 174161 STB TEMPYL,I S1ZE

Paul6 06271 Jd341061 1S2 TEMP1 SET POINTER

9417 V6272 64144 LDA NXTST TO STATEMENT

2418 ¢6273 174164 STA TEMPL,1 FOLLOWING THE FOR
0419 86274 162314 EFCR3 LDA ANEXT,I FIND

0420 06275 064143 LDB PRADD 'NEXT!

0421 026276 0161wvH JSB STSRH STATEMENT

Cdce 46277 @BoAvD NOP

0423 06300 B16147 JSB FLWST FIND FOLLOWING STATEMENT
424 06321 ©ld4et AND MSK1 SAME

B4a25 L6372 V51656 CPA EDELM FOR=VARIABLE?

2426 06343 VO2w@A1 RSS YES

Ga27 06534 026274 ~ JMP EFOR3 NO

0428 0VH3IUS 164142 LDB HSTPT,I LOAD

V429 06346 160001 LDA 1,7 VALUVE

0432 V6327 0v6BL4 INB OF

0a3y1 26312 1647p1 LDB &,! FOR=VARIABLE
2432 026311 0626337 JMP ENEX2-1 CHECK ACCEPTABILITY
0433»

BA434nnn AR

Pa3Sew EXECUTE NEXT ww

Pa3bwnn LXK ]

Va37»

6438 V6312 P16163 ENEXT JSB FVSRH FIND CORRESPONDING STACK ENTRY
8439 06313 N267n44 JMP XEC4 NONE PRESENT

B442 06314 €70142 STA HSTPT RESEY TOP OF STACK
vddal ©HA3IL15 R76333 STB ENEX1 SAVE FOR=VARIABLE ADDRESS
442 V6316 ¢B2AV4 INA SAVE LIMIT

0443 06317 W72349 STA ENEX2 ADDRESS

V444 VK320 244325 ADA .2 SAVE STEP SIZE

B4a4% 06321 074161 STA TEMPY ADDRESS

2446 ©6322 V64432 LDB M2 SET STEP S]ZE
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V447 V6323 076126
0443 06324 160161
0449 D6325 N34161
2450 06326 164161
P451 v6327 V34161
8452 06337 ©B23820
0453 26331 V36126
Bbab54 06332 @17343
455 06333 0000Kd ENEX!
pa56 Q6334 172333
0487 6335 036333
B458 06336 176333
0459 06337 17347
D460 V6349 24MBABR  ENEX2
©461 06341 036126
V462 06342 paleen
0463 B6343 BB2O20
V464 06344 026347
D465 P6345 160161
w466 D6346 2206645
Ba67 Y6347 V60142 ENEXS
0468 V6358 V4U338
0469 06351 Q710142
Ba70 06352 ©V26044
@Bay7 1«
Da472%xwx XX ]
0473w% EXECUTE GOSUB ww
P474ue» (R 2
@475
B476 06353 006804 EGCSB
0477 ©66354 16vV001
¥478 ©B6355 064144
V479 V6356 V78144
vasyw 86357 1615467
P48y B636Q D4V442
paB2 06361 0590120
PaB3 06362 014477
P4aB84 Q6363 026044 E2
04agSe
Q486xnw [ X B
@487++ EXECUTE RETURN »w
D488 exw LR X
0489
V49P 0P6364 P6414fF ERTRN
0491 06365 054120
Pag2 Q6366 014477
9493 06367 160141 E3
P494 026377 044431
0495 06371 874141
496 06372 P260n45

ST8
LDA
182
LDB
182
SSA
182
JsB
NOP
STA
182
STB
JSs8
NOP
182
ELA
S$SA
JMP
LDA
JMP
LDA
ADA
5TA
JMP

INB
LDA
LDB
STa
Jse
ADA
CPA
JSB
JMP

LDBe
cpPg
JsB
LDA
ADB
STB
JMP

EXECUTE THE PROGRAM

FDATA
TEMPL,1]
TEMPY
TEMPY, 1
TEMPL

FDATA
.FAD

ENEXL, I
ENEX]
ENEX1,!
.FSB

FDATA

ENEXJ3
TEMP1,1
XECd+1
HSTPT
)
HSTPT
XEC4

1,1
NXTST
NXTST
SLWST
M1O
LSTAK
ERROR
XEC4

LSTPT
LSTAK
ERROR
LSTPT,1
M
LSTPT
XEC4+1

SI6GN CHECK
LOAD
STEP
SIZE

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

POSITIVE STEP SIZE?
YES, COMPLEMENT SIGN
NO, NON=NEGATIVE RESULT?
NO
YES, 60 YO FIRST

STATEMENT OF LOOP
FAILS,

ERASE

STACK
ENTRY

LOAD (A) WITH
SEQUENCE NUMBER
LOAD (B) WITH
RETURN SEQUENCE NUMBER
STACK RETURN ON LOW=CORE STACK
GOSURS NESTED
1@ DEEP?
YES
NO

RETURN STACK
EMPTY?
YES
NO, LOAD RETURN ADDRESS
RESET
STACK POINTER
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0498+

Q499 wuw e w

0500»x EXECUTE WAIT ew

V50 wne L

85082«

B503 06373 034157 EWAIT
05¢4 DB6374 114232

2585 06375 Q02420

o5p6 06376 W26M44

0567 06377 015364

508 wv6dLe 202414

6509 06401 0ON2003

9510 V64492 0A7021

B511 ©640Y3 064470

P512 06424 DOGAL7 EWAIL
0513 B642% 02644

D514 V6406 D60461

0515 06487 BO2QV6

V516 V6410 026407

517 06411 P264024

518w

0510wwwn whw

D520« EXECUTE CALL ww

Db2iwwen AW

0522

523 26412 834157 ECALL
524 V6413 NA34157

0525 06414 164167

0526 06415 B15323

0527 V64161006964

0528 06417 1640¢1

0529 1©6420 Q@74172

V530 V6421 B6EN142

0531 06422 074171}

P532 ©6423 DP34157 ECALL
0533 V6424 160157

534 06425 B50406

8535 06426 ©26431

8536 06427 114233

B537 06438 026423

0538 06431 003400 ECAL2
0539 26432 B4vi7}

0540 V6433 114172

0541 V6434 060171

542 V6435 D70P142

0543 06436 V64115

V544 V6437 B74149

0545 0644y 0¢budd

EXECUTE THE PROGRAM

I1SZ TEMPS
JSB FETCA,!
SSA

JMP XEC4
Js8 IFIX
CLA,INA
SZA,RSS
CMB,SSB,RSS
LDB MNEG
INB,SZB,RSS
JMP XEC4
LDA M310
INA,SZA

JMP w=|

JMP EwWALlY

1SZ TEMPS
1S2 TEMPS
LD8 TEMPS,1
JSB FNDSB
INB

LD8 1,1

STB TEMPS+11
LDA HSTPT
STA TEMPS+1i0
1SZ2 TEMPS
LDA TEMPS, 1]
CPA B4Agg
JMP ECAL2
JSB FORMA,]
JMP ECALY
CCA

ADA TEMPS+10
JSB TEMPS+11,1
LDA TEMPSe+1@

STA HSTPT
LDB 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,
MORE?
YES
NO

SET INNER LOOP

FETCH
SURROUTINE
NUMBER
FIND
ENTRY
POINT AND
SAVE IT
SAVE HIGBH CORE
STACK POINTER
ANY
PARAMETERS
LEFT?
NO
YES, EVALUATE
A PARAMETER
LOAD ADDRESS OF
PARAMETER ADDRESSES
AND BRANCH TO SUBROUTINE
RESTORE

POINTERS
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0547
0548ww
0549w n
055Qwn
8551
8552
8553
6554
@555
9556
vs57
0558
8559
8562
2561
8562
8563
0564
D565ww
0566w
0567w«
568
0569
8570
@571
0572
8573
P574
8575
857¢
0577
p578
8579
058¢
0581
p582+
583 nw
0584w
B585ww
P586w
6587
0588
0589
8596
p591
592
8593
0594
6595
0596
0597
9598
8599
0600
8601
0602

EXECUTE THE PROGRAM

] [ X R

EXECUTE READ we
L] [ X B
06441 054143 EREAL CPB PRADD
66442 026044 JMP XEC4
26443 114233 JSB FORMA,I
06444 160142 LDA HSTPT,I
06445 071677 STA OUTLN
06446 016126 JSB FDATA
06447 171677 STA OUTLN,!
@645 035677 182 OUTLN
06451 175677 STR OUTLN, I
26452 934142 1SZ HSTPT
P6453 0648157 LDE TEMPS
26454 006004 INB
06455 P2644) JMP EREAD
« INITIALIZE FOR PRINT we
06456 008003 PRNIN NOP
06457 203400 CCA
06460 P4013) ADA .BUFa
26461 270132 STA BADDR
06462 866146 LDA TYPE
06463 0R3004 CMA, INA
96464 070133 STA CCNT
26465 €201} SLA,RSS
@6466 126456 JMP PRNIN,1
26467 049431 ADA Mt
26470 ©¥74133 STA CCNT
06471 202400 CLA
06472 015715 JSB OUTCR
06473 126456 JMP PRNIN,!
* [ X B

EXECUTE PRINT we
» [ B X ]
06474 216456 EPRIN JSB PRNIN
06475 002400 CLA
06476 026503 JMP EPRI1+}
06477 PV24ud EPRI® CLA
96500 B858%67 CPA EOL
26581 P15656 JSB EDELM
06502 023400 EPRI1 CCA
26523 070567 STA EOL
26504 160157 LDA TEMPS,1
86505 ¥10425 AND OPDMK
26506 092002 SZA
26507 026527 JMP EPRI3
06510 ©34157 EPRI2 ISZ TEMPS
26511 064157 LDB TEMPS
06512 054143 CPB PRADD
26513 P26565 JMP EPR17

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

ADDRESS
GET DATA ITEM
STORE

DATA

ITEM

INITIALIZE
BUFFER
POINTER
INITIALIZE
'CHARACTERS OQUTPUTTED®
COUNTER
START ON ODD CHARACTER POSITION?
NO
YES, 8]AS
COUNTER
OUTPUT A
NULL CHARACTER

SET FOR PRINT
TURN ON
YEND=OF=LINE' FLAS
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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8603
0604
2603
8606
2607
P68
0609
0610
0611
0612
0613
614
8615
0616
0617
2618
0619
0620
6621
Be22
2623
Bo24
P625
vo26
8627
V628
0629
wo30
w631
0632
2633
0634
2635
0636
2637
0633
J639
0644
ve64l
w642
0643
0644
V645
0646
Géa7
v648
0649
86502
0651
0652
B653
2654
0655
2656
8657
8658

p6d14
06519
86516
V6517
0652¢
865214
#6522
6523
6524
8652%
26526
vwede7
86530
86531
06532
26533
26534
06535
06536
06537
26540
26541
P6542
B6543
06544
V6545
b6%546
26547
86550
v6551
06552
26553
R6554
w6555
86556
06557
06560
26561
06562
B6563
n6564
06565
86366
06567
86579
P6571
86572
86573
06574
06575
86576
26577
6600
86601
v6dU2
06683

160157
PLvaze
054wl
v26477
050404
268502
950492
26536
BO34vw
840157
070157
P03400
B70567
114232
N34567
26810
15643
26519
veedade
74567
71467
071677
160d01
011376
VBLvv3
026556
35677
ND6204
1600c1
010420
050402
026556
035677
026542
065677
P443133
044455
vooe2
215677
114223
226804
34567
926603
064146
087004
0B6L133
PA3d04
@70146
Ppavnat
PR4u10
Pan4a3y
064131
802002
114102
026044
Q15677

LDA
AND
CPA
JMP
CPA
JMP
CPA
JMP
CCA
ADA
STA
EPRI3 CCa
STA
Jss
182
JMP
Jse
JMP
EPRI4 CLA
STA
STA
STA
EPRIS LDA
AND

SZA,

JMP
182
INB
LDA
AND
CPA
JMP
182
JMP
EPKI6 LDB
ADB
ADB

$S8,

JSB
JSB
JMP
EPRI7 1S2
JMP
LD8

CMB,

LDA

EXECUTE THE PROGRAM

TEMPS, |
OPMSK
B2a@u
EPRIQ
B3P@Q
EPRI
Bioow
EPRI4

TEmMPS
TEMPS

EOL
FETCA, 1
eoL
EPRIZ
ENOUT
EPRI2

EOL
SLWST
OUTLN
1,1
MSK@
RSS
EPRIG
OUTLN

1,1
OPMSK
8100w
EPRIG
QUTLN
EPRIS
OUTLN
CCNTY
M73

RSS
OUTLN
OuTSA, I
EPRIL+2
EOL
EPRI1B8
TYPE
INB
CCNT

CMA, INA

STA
ADA
sLB
ADA
LDB
SZA
JSB
JMP
EPRIB JSB

TYPE
1

M1
+BUFA

WRITE, I
XEC4
OUTLN

YES, EXTRACT
NEXT OPERATOR

b 2

YES

NO, '3 ?

YES

NC, * ?

YES

NO' MUST BE 0'-' OR (

BACKUP TO PRIOR
NULL OPERAND

SET
TAB FLAG

EVALUATE

TAB?

YES

NO, PRINT NUMBER

TURN ON
'END=OF=LINE' FLAG
ZERO
CHARACTER COUNT

NON=NULL

LOw CHARACTER?
NO
YES, COUNT IT

" NEXT?
YES
NO, COUNT HIGH CHARACTER

WILL
LINE
EXCEED
72 CHARACTERS?
YES, GET FRESH LINE
OUTPUT STRING

'END=OF=LINE' ?
YES
NO, LOAD COUNT OF
CHARACTERS OUTPUTTED
LOAD LINE LENGTH
SAVE NEW COUNT OF
CHARACTERS OUTPUTTED
COMPUTE CHARACTERS NOT YET OUT
CORRECT FOR START ON
ODD PRINT POSITION
OUTPUT
NON=EMPTY
BUFFER

PRINT LINE
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8659 06604 V20044 JMP XEC4

o6 wn

066iwnr TAS TELEPRINTER ww

D662nw

6663 06605 116631 ETAB JSB IENTA,I SMALL INTEGER?
D664 06606 ©B26627 JMP ETAB1 NO

V665 066¥) 006400 cLB YES, SET

6666 B661Y 074567 STB EOL 'TaAB* FLAG TRUE
0667 06611 040454 ADA M72 EXCEED

0668 06612 0M2@2l S§SA,RSS 727

P669 06613 K26627 JMP ETABI YES

0672 06614 003024 CMA, INA NO, COMPUTE

671 ©V661% 040454 ADA M72 BLANKS?

P672 06616 P4AD133 ADA CCNT REQUIRED

0673 06617 0Dd2021 SSA,RSS ANY?

0674 0662C 124264 JMP FR12A,!1 NO

0675 06621 071677 STA OUTLN YES,

0676 P6622 060345 LDA .32 OUTPUT

0677 06623 V15715 JS8 OUTCR REQUIRED

P678 16624 035677 182 OUTLN NUMBER

D679 06625 0826622 JMP w#e3 OF BLANKS
0680 V6626 124264 JMP FR12A,1

go81 06627 A15677 ETABY JS8 OQUTLN OUTPUT THE

D682 V6630 124264 JMP FR12aA,!1 LINE

0683»

0684 06631 011413 I1ENTA DEF L1ENT

0685»

0686%nw XX

0687« EXECUTE INPUT ==

B688eww ' X ]

0689w

06908 06632 002006 EINP1 INA,SZA END=QF=INPUT?

0691 06633 114206 JSB DRQSA,! YES, CALL FOR MORE
692 06634 214567 EINP2 JSB CONST CONVERT AND STORE NUMBER
¥693 06635 026632 JMP EINPY NOT NUMBER

P694 06636 964157 LDB TEMPS END=OF =

go95 06637 0VB6VR4Y INB

0696 06640 054143 CPB PRADD STYATEMENT?

0697 086641 V26652 JMP EINPJ YES

D698 06642 050334 CPA ,10 NO, INSURE MORE INPUTY
B699 06643 114206 EINPT JSB8 DRQSA,I CALL FOR INPUT
B700 06644 114233 JSB FORMA,I COMPUTE VARIABLE ADDRESS
g70e1 26645 PA3400 CCA STORE

702 06646 140142 ADA HSTPT,! ADDRESS=}

B703 056647 034142 182 HSTPY iN

#7084 B6650 ©B70135 STA 8BPTR POINTER

67¢5 066851 626634 JMP EINP2

706 06652 ©024v8 EINP3 CLA RESET

8767 086653 074146 STA TYPE OUTPUT BUFFER

0728 06654 026044 JMP XEC4
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B710n»
071 iwe
B6712%x
w713
0714w
B715w%n
D7 16nn
0787w
0718«
0719
@72¢
6721
@722
Bp723
Q0P ww
N AR
PYa3we
Booa
6005
0006
ove?
2008
2309
pR10
Buil
Qbi2
Y13
0ala
Pwi1d
vate
e@17
Buls
BL1S
T3]
do21
dv2e2
2623
0024w
paSer
PV2bww
Bue?
ov28
0c29
2B30
0031
Pp32
P33
Pe34
Bu3S
w36
0037

EXECUTE THE PROGRAM

*» EXIT FORMULA CN EMPTY STACK

06655

*

105544

DEF

LR 2}

EXECUTE KESTORE

*

86656
86657
66660
26661
06662

p64a147
05443
P26p44
0i6v74
026044

LR

LE X ]

ERSTR

« FORMULA OPERATOR

26663
06664
06665
06666
B6667
06670
06671
w6672
26673
6674
86675
26676
26677
06700
6701
06702
6723
B6704
6705
06726

006722
PA7602
807426
PP7231
Po7u34
Be7a37
PB7p42
0vo7164
007171
207215
en7176
0R7227
0ver232
100260
180262
ga724¢9
B67246
887253
BO7283
pp7210

« EXECUTE A

p6707
06710
P6711
06712
26713
66714
06715
86716
86717
06720
06721

Pev0ap
162767
872717
836707
215515
a7672e
034142
D15505
68000
820000
126707

ARCTB

BINARY

BINOP

BINO1L
BINOZ

LD8
cP8
JMP
JSB
JMP

FORMX, 1

DSTRT
M1
XEC4
SETDP
XEC4

JUMP TABLE

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
LEF

OPERATOR

NOP
LDA
STA
182
J8B
sTe
182
Js8
NOP
NOP
JMP

ESCMaA
ESTR
EFAD
EFSB
EFMP
EFDV
EPWR
EGTRT
ELST
ENEQL
EEQL
EUMIN
ELBRC
FORLA,I
FOROB,!
EOR
EAND
ENOT
EGORE
ELORE

BINOP,!
BINOY
BINOP
OPCHK
BINOZ2
HSTPT
STTOP

BINOP,1

LA ]

GET FIRST DATA STATEMENT ADDRESS
IMPOSSIBLE ADDRESS?

YES, DONE

NO, SET DATA POINTER

DONE

SUBSCRIPT SEPARATOR
ASSIGNMENT OPERATOR
te!

ot

‘gt

LA

te?

130

1¢?!

"yt

Igt

UNARY ‘!

C(.

Y(e

UNARY ‘'e°*

OR

AND

NOT

tym?

T1¢m?

SAVE

SUBROUTINE

CALL

SET RETURN ADDRESS
SAVE ADDRESS OF

TOP OPERAND
UNSTACK ADDRESS
LOAD SECOND OPERAND
PERFORM OPERATION
ADDRESS OF SECOND OPERAND
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PB3I0ww

0V4@ews EXECUTE SUBSCRIPT COMMA w»

0041e»

0042 06722 016771 ESCMA JSB ESBS INTEGERIZE COLUMN SUBSCRIPT
B243 06723 083414} 182 LSTPT

P44 V6724 0106771 JSB ESBS INTEGERIZE ROW SUBSCRIPT
0045 06725 164342 LDB HSTPT,I FETCH

0046 B6726 V44325 ADB ,2 SUBSCRIPT

Ov47 06727 168001 LDA 1,1 ROUNDS

Pv48 06730 010376 AND MSK@ SAVE

0049 026731 071877 STA OUTLN COLUMN BOUND

0050 06732 160001 LDA 1,1 EXTRACT

9051 86733 @01727 ALF,ALF ROwW

BUb2 06734 P10376 AND M8Ke@ BOUND

PB53 06735 203904 CMA, INA ACTUAL

ve54 06736 140141 ADA LSTPT,I ROW SUBSCRIPT
Bu55 06737 Pecazy SSA,RSS LEGAL?

Pu56 06740 826757 JMP E6=1 NO

0087 06741 061677 LDA OUTLN YES

D038 06742 050324 CPA .1 COLUMN MATRIX?

0959 06743 026747 JMP ESCMi YES

9062 06744 815236 JS8 MPY NO, COMPUTE ADDRESS
6061 06745 1080144 DEF L8TPT,! DISPLACEMENT

0062 06746 022001 RSS DUE TO ROWS
PB63 86747 1683141 ESCMi LDA LSTPT,I

0664 06750 0067400 ccs UNSTACK

VP65 06751 04414} ADB LSTPT ROW

0066 06752 07414} STB LSTPT SUBSCRIPT

2867 067383 065677 LDB OUTLN ACTUAL

0e68 6754 BO7004 CMB, INB COLUMN

9269 06755 14414} ADB LSTPT,I SUBSCRIPY

Bu70 V6756 PObA21 $SB,RSS LEGAL?

Q671 06757 814477 JSB ERROR NO

PO72 06769 140141 EG6 ADA L8TPT,I YES, ADD IN COLUMN DISPLACEMENT
0073 06761 BPLl00E ALS DOUBLE DISPLACEMENTY
0674 066762 164142 LDB HSTPT,1 COMPUTE

0975 06763 142001 ADA 1,1 ACTUAL

PB76 06764 170142 STA HSTPT,I ADDRESS

0077 06765 B6414) LDB LSTPT UNSTACK

PP78 06766 04443\ ADB M}

PB79 06767 D7414) STB LSTPT (

0080 06779 124260 JMP FOR1A,l

A7 BRA

0e82%%xx INTEGERIZE A SUBSCRIPT we

0083w n

Pvdd4 06771 002000 ESES NOP

Bv85 06772 B15515 J§B OPCHK VALIDATE SUBSCRIPT
0pB6 ©@6773 16h020} LDA 1,1 FETCH

0u87 06774 006004 INB SUBSCRIPT

0P88 V6775 164001 Lpe 1,1

0089 06776 015353 JSB SBFIX INTEGERIZE

Pe9Q 06777 1741414 STB LSTPT,I SAVE IN OPERATOR STACK
QU1 Q7ud@ B34142 182 HSTPT POP OPERAND STACK

0092 07001 1267714 JMP ESBS,1I
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PV94ww
BC95wn
96w
8e97
2698
¥wp99
0100
0101
f102
2103
0104
2105
0106
o107
0108
2109
0110
6111
0112
8113
2114
2115
P116
D117 %=
B1i8ww
D]119wx
P120
v121
B1e2
D123
Bi24ww
B125%w
8126
8127
2128
0129wy
B130nw
Di3lwe
8132
0133
0134
135w«
D136
Q137w
g138
9139
0140
Bidlwn
B142w»
0143%»
0144
0145
0146
pyaz
0148
0149

*» EXECUTE STORE

B7¢v02
870103
07804
b7005
07206
07087
e7e1@
g7a11
g7e12
g7e13
27014
p74158
p7e16
B7v17
7020
B702y
Q7¢22
87023
070224
870625

864166
BR6RV2
124263
854165
827022
160142
p70170
062165
164900
174179
834170
AB2004
164002
174379
n34142
124262
015515
874165
034142
627007

« CALL ADD

07226
p7n27
pre3e

* CALL SUBTRACT

B7031
87632
27133

* CALL MULTIPLY

87434
B7v35
37A36

* CALL DIVIDE

v7037
07040
v7241

glez7e7
217343
124261

@16787
017347
124261

nL67807
B17416
124261

P16707
017463
124261

* EXECUTE ¢

87242
87043
B7644
47245
07046
v7vaz

164142
160001
PV6R04
164001
015364
n27052

ESTR

ESTR1

ESTR2

L 2 ]

EFAD

EFSB8

EFVP

e

EFLV

LR

EPWR

LA

L X ]

* %

LDB
828
JMP
CPu
JMP
LDA
STA
LDA
LD8
sTB
182
INA
LDB
ST8
182
JMP
Jse
sT8
182
JMP

Jss
Jss
JMP

JsB
Js8
JMP

Jse
JsB
JMP

Jse
Jsa
JMP

LDB
LDA
INB
LD8
Jss

JMP we

EXECUTE THE PROGRAM

TEMPS+7

FOR1B,1]
TEMPS+6
ESTR2
H8TPT, I
TEMPS+9
TEMPS+6
8,1

TEMPS+9,1

TEMPS+9

0,1

TEMPS+9,1

HSTPT
FOR®HB, !
OPCHK
TEMPS+6
HSTPT
ESTR1

BINOP
+FAD
FOROA,!

BINOP
.FSB
FORGA, I

BINOP
JFMP
FORDA, 1

BINOP
+FDV
FOROGA,I

HSTPT, I
1,1

IS NEXT OPERATOR
AN END=OF=FORMULA?
NO, DEFER STORE
YES,
YES
SET
DESTINATION
SOURCE ADDRESS [N (A)
TRANSFER HIGH
PART OF SOURCE
UPDATE
POINTERS
TRANSFER LOW
PART OF SOURCE
POP STACK

SAVE ADDRESS
OF QUANTITY
YES, POP H]GH=CORE
STACK AND EXECUTE STORE

LOAD

POWER

FIRST STORE OPERATOR USED?
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0150
2151
2152
0153
154
155
2156
p157
2158
P159
0160
2161
n162
2163
2164
2165
w166
0167
6168
0169
01790
w171
w172
0173
8174
n175
2176
0177
6178
0179
@18¢
8181
0182
0183
0184
2185
2186
0187
V188
0189
0190
2191
0192
0193
0194
0195
0196
0197
n198
0199
0200
0201
8202
0203
B204
0205

099 #a7

7050
7051
70852
27¥53
87054
87255
7256
Bd7e57
B7¢b57
7460
87261
07062
P7e63
p70964
7665
07066
87067
a7v70
07071
erare
7673
@7074
7175
07476
w7nz7
v71ee
7141
87182
27123
B7144
Vw7145
07126
er7107
p7110
47111
27112
v7113
v7114
87115
7116
87117
@712¢
v7121
87122
87123
v7124
07125%
87126
07127
p7130
87131
87132
87133
7134
87135
971306

102301
627065
816707
8270654
017144
002020
814477

866717
114234
017416
186720
114235
124261¢
877463
voo6R20
BO7064
B77552
o167e7
027473
8174144
66717
87271317
876729
069466
78163
6325
270164
67552
004031
027124
877552
006002
He7135
63463
002320
027137
60163
064164
124261
260466
064325
017463
V0163
124261
vw77552
62717
066720
017416
voY163
Bp70163
@74164
V67552
p27107
062717
066720

RPWR

BASER

EPWRY

IPWR

IPwRY

IPPR2

IPWRS

IPWR3

IPWR4

808
JMP
Js8
JMP
JSs8
SSA
Jse
EQU
LDB
Jss
Jss
DEF
JsB
JMP
ST8
s$se

EXECUTE THE PROGRAM

EPWR]
BINOP
RPWR
PCHK

ERROR

®

BINOY
+LOGA,I
+FMP
8INO2,1
JEXPA,I
FORE“UI
TT1

CMB,INB

ST8
JsB
JHP
Jse
LD8
STA
STB
LDA
STA
LDA
STA
LDB

SLB,

JMP
ST8
S8
JMP
LDA
SSA
JMP
LDA
LDB
JMP
LDA
LDB
Jse
DEF
JMP
8T8
LDA
LDB
Jse
DEF
STA
8T8
LDB
JMP
LDA
LDB

T72
BINOP
IPWR
PCHK
BINO1
BINO1
BINO2
HONE
773
.2
TT4
1712
8BRS
IPWR3
TT2

IPWR4
LA R!

IPWRS
773

TT4
FOR@A, 1
HONE

.2

+FDV
TT3
FORQ2A,l
172
BINOY
BINO2
«FMP
773

713

T74

TTV2
IPWR2
BINO1
BINO2

INTEGER?
YES
NO

CHECK ARGUMENTS
NEGATIVE BASE?
YES

NO, LOAD BASE

- TAKE NATURAL LOG

MULTIPLY
BY POMWER
EXPONENTIATE
RESULT
SAVE SIGN
SAVE
ABSOLUTE VALUE
OF POWER

CHECK ARBUMENTS
STORE

BASE
INITIALIZE
RESULT
T0
1.0
DIVIDE PONWER
BY 2
WAS 0DD
WAS EVEN
ZERO?
NO
YES
POSITIVE POWER?
NO
YES,LOAD
RESULT

LOAD
1.0
DIVIDE BY
RESULT

SAVE POWER

LOAD
BASE

MULTIPLY BY
"RESULT=S0=«FAR

SAVE PARTIAL
RESULT

LOAD POWER

LOAD
BASE
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206 07137 817416
0207 07140 09006717
P208 0714) 872717
0209 07142 076720
0210 07143 027103
8211w
B212www
B213%x
0214 07144 000200
0215 087145 876717
216 087146 166720
B217 ©7147 0082902
218 07150 027161
2219 07151 006003
0220 07152 014477
0221 @7153
p222 07153 @d06921
0223 07154 027221
0224 071585 014477
0225 07156 060422
0226 07157 064432
0227 07160 1242681}
0228 07161 DB6AUJ
0229 07162 227224
P23¥W B7163 127144
0231w
P232+»+» EXECUTE >
UPREAES
0234 07164 016767
0235 87165 017347
0236 07166 P82020
0237 07167 027221
0238 V7170 ©B272%17
230w
B240www  EXECUTE <«
0241+
0242 071741 016707
0243 073172 017347
0244 07173 002020
9245 07174 227224
0246 07175 027221
P247 wy
B248wex  EXECUTE =
D249ww
02%0 07176 016787
#2251 ©7177 017347
9252 07200 002082
0253 07201 w2722}
0254 07242 027224

PCHK

PORER

ZRTNS

PCkK L

L2}

EGIRT

. *®

ELST

L 2

EEQL
EECLY

EXECUTE THE PROGRAM

Jss
DEF
STA
8T8
JMP

JFMP
BINOL
BINO1
BINO2
IPWRY

INSURE VALID CPERATION ee

NOP
sT8
LDB
SZA
JMP PCHK1Y
828,RSS

JSB ERROR
EQU »
8$SB,RSS

JMP FALSE
JS8 ERROR
LDA INF

LDB M2

JMP FORGA,1
828,RS8S

JMP TRUE
JMP PCHK, ]

BINOY
BINO2,!

BINOP

Jss
JSB
8SA
JMP
JMP

FALSE
ENEQ)

BINOP
.FSB

JSB
Jse
sS4
JMP
JMP

TRUE
FALSE

BINOP
.FS8B

JSB
Jss
824
JINP
JHP

FALSE
TRUE

SQUARE
Iv

SAVE
RESULT

LOAD

POWER
BASE ZEROT?
NO
YES,
YES

POWER ZERO?

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
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256w *

V257wxx  EXECUTE »= #w
0258w

9259 07203 V16787 EGCRE JSB
0260 07204 047347 JSB
0261 07205 0p2V20 SSA
0262 07206 0B2722% JMP
0263 07287 ©27224 JMP
0264w

P265«ww  EXECUTE <= w»
P266*%»

0267 ©721@ 016787 ELCRE JSB
0268 072131 017347 JSB
0269 07212 9082020 $SA
P270 07213 V27224 JMP
0271 @7214 027200 JMP
R272%+

§273wew  EXECUTE # ww

B274ny

9275 07215 016787 ENEQL JSB
V276 07216 017347 JSs8
0277 07217 0028M@2 ENEUl SZA
9278 07228 827224 JMP
0279w

0280»++ SET LOGICAL VALUES
0281ee

9282 07221 00240 FALSE CLA
0283 V7222 806400 cLB
0284 V7223 12426} JMP
285 ©7224 060466 TRLE LDA
286 B7<2% V64325 LD8
P287 ©7226 124261 JMP
p288ne

P0289wex  EXECUTE UNARY = w»
0290w »

0291 ©@7227 015585 EUFIN JSB
P292 ©7230 015423 JS8
8293 07231 1242614 JMP
0294 w»

0295%+« EXECUTE LEFYT BRACKET
0296%e

0297 ©7232 034141 ELBRC 182
0298 07233 064405 LDB
0299 07234 815467 JSB
8300 07235 0815476 Js8
0381 ©7236 815536 JSB
p3B2 07237 627224 JMP
383w w

0304wxw  EXECUTE QR #*»
B305w»

9306 07242 B16707 EOR JSB
0307 @7241 027242 JMP
P30N8 B7242 0020802 ORS SZA
0309 ©7243 027224 JMP
9310 ©7244 162720 ORS1 LDA
8311 Q7245 827217 JMP

EXECUTE THE PROGRAM

BINOP
.FSB

FALSE
TRUE

BINOP
.FSB

TRUE
EEQLL

BINOP
.FSB

TRUE

* %

FOR@BA, 1
HONE

FOROA, I

STTOP
ARINV
FORBA, I

L X ]

LSTPY
SCCNY
SLWST
BHSTP
RSCHK
TRUE

BINOP
ORS

TRUE
BINO2,1
ENEQYL

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
INFORMATION WORD

STACK IT

STACK

1

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



PAGE

0312w
B3 13ww
B314wn
8315
8316
0317
318
2319
8320w
B321en
0322w
8323
2324
B325
2326
B3I27 %w
B328%n
P3I29nw
0330
2331
8332
8333
8334
8335
8336
0337
9338
20339
0340
0341
0342
9343
0344
0345
8346
8347
0348
8349
8350
8351
0352
0353
8354
8355
0356
6387
8358
8359
8360
0361
0362
0363
0364
0365
0366
0367

vipe #07

* EXECUTE AND

B7246

07247
07250
87251
07252

» EXECUTE NOT

816787
p272%0
002003
027221
p27244

B

EAND

ANLS

LR

07253 815505 ENCT

87254
v723%5
07256

¥020082
027224
p27224

* ADD TWO FLOATING

07257
87260
87261
07262
7263
87264
B7265
07266
07267
er7a270
72714
87272
07273
87274
07275
87276
87277
07300
87301
87302
87303
07304
27305
87306
87307
p7310
07311
7312
87313
07314
87315
07316
07317
07320
07321
87322
7323
07324

CLIT-LL]
061677
083004
040154
P02021
27302
86274
066105
872105
876074
062147
066163
72163
876147
60154
p6%5677
071677
874154
P27261
0402447
066147
op20e21
027334
003100
040447
071677
#62105
66163
035677
027337
046147
103101
Pab326
08V040
P42074
LY BY
802064
PB5566

ADNMUP

ADNMUL

ADFU2

ADMU3

EXECUTE THE PROGRAM

J8B BINOP
JMP ANDS
SZA,RS8
JMP FALSE
JMP ORS|

Jss STTOP
SZA

JMP FALSE
JMP TRUE

VALIDATE
OPERANDS
SECOND OPERAND ZERO?
YES
NO

LOAD OPERAND
ZERO?

NO

YES

POINT QUANTITIES o«

NOP

LDA QUTLN
CMA, INA
ADA EXP
SSA,RSS
JMP ADMU2
LDA A}
LDB A2
STA A2
STB Af
LDA C}
LDB C2
STA C2
STB C1i
LDA EXP
LDB OUTLN
STA OUTLN
STB EXP
JMP ADMUL
ADA M25
LDB Ci
SSA,RSS
JMP ADMUM
CMA,CLE
ADA M25
STA OUTLN
LDA A2
LD8 C2
182 OUTLN
JMP ADMUSB
ADB Ci
CcLO
RBR,ELB
CLE

ADA A}
SLB

INA

ERB,CLE,ELB

COMPUTE
EXPONENT
DIFFERENCE
ARG 1 LARGER?
YES
NO,
SWAP
ARGUMENTS

SHIFT COUNT »>=

28 7
YES, IGNORE SMALLER ARGUMENT
NO, COMPUTE

SHIFT COUNT

AS NEGATIVE

LOAD SMALLER
MANT18SA
MORE SHIFTS?
YES
NO, ADD LOW MANTISSAS
SAVE (E) IN B(O®)

ADD HIGH MANTISSAS

OVERFLOW FROM LOWER MANTISSA?
YES, ADD IT IN

ERASE B(@)
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8368 07325 102301 SO0§ OVERFLOW?

0369 087326 027335 JMP ADMU4+1 NO

0370 07327 6B15¢0 ERA YES, SHIFY

0371 07332 083500 ERB MANTISSA DOWN AND
0372 B7331 034154 182 EXP CORRECT EXPONENT
0373 07332 027335 JMP ADMUA4+1

0374 07333 2029014 RSS

P375 V7334 062474 ADNMU4A LDA AY RETRIEVE HIBH MANTISSA
376 ©7335 015020 J8B ,PACK NORMALIZE AND PACK
0377 07336 127257 JMP ADMUP, 1

378 0©B7337 0608371 ADFUS CLE,SLA,ARS ARITHMETIC

0379 0734¢ 0P02201@ CME DOUBLE

0380 07344 0855490 ERB,CLE SHIFT

0381 07342 027313 JMP ADMU3

B382ww

0383¢+» ADD TwQ FLOATING POINTY NUMBERS =»

0384w

V385 07343 000V00@ LFAD NOP

0386 07344 017366 J8B UNPAK UNPACK THE ARBUMENTS
0387 07345 917257 J8B ADMUP ADD THEM UP

0388 07346 127343 JMP FAD,I

0389«

P39@wwn  SUBTRACT TWO FLOATING POINT NUMBERS e

0391w

9392 07347 000008 LFSB NOP

393 07350 017366 JSB UNPAK UNPACK THE ARGUMENTS
394 07351 062185 LDA A2 TNO'S COMPLEMENT
395 07352 003800 CMA THE SECOND ARGUMENT
P396 87353 BR7006 CMB,INB,828B LOW PART ZERO?

0397 07354 027362 JMP ,FSB1 NO

398 07355 002025 SSA,INA,RSS YES, ORIGINAL NUMBER NEGATIVE?
D399 ©97356 PV2421 SSA,RSS YES, STILL NEBGATIVE?
0400 B7357 827362 JMP ,F8B1 NO

Bn4@d1 ©B736¢ PD13¢0 RAR YES, SHIFT DOWN AND
P42 073631 @35677 182 OUTLN CORRECT EXPONENT
0403 07362 076163 LFSB1 STB C2 SAVE COMPLEMENTED
0404 07363 072105 STA A2 NUMBER

P4a05 07364 017257 JSB ADMUP ADD ARGUMENTS

0406 07365 127347 JMP LFSB,!

0407 **

P408x»w  UNPACK ARGUMENTS FOR ARITHMETIC OPERATIONS #»
0409w »
410 V7366 V0PAYP UNPAK NOP

Pag1 087367 V720874 STA AL SAVE HIGH PART OF ARG 1
0412 A7370 BL2003 8ZA,RSS UNPACK

P43 07371 006404 CLB,INB SECOND

D414 97372 015456 JSB8 FLUN WORD

0415 987373 076147 §T8 Ci SAVE LOW PARY OF ARB 1
0416 V7374 870154 STA EXP SAVE EXPONENT OF ARG 1
0417 ©7375 063366 LDA UNPAK COMPUTE ADDRESS OF

0418 07376 0840432 ADA M2 CALLING ROUTINE

B419 V7377 164000 LDB 0,1

0420 D7440 134000 182 e,1 SET CALLING ROUTINE'S RETURN
0421 ©@7421 164001 LDe 1,1 LOAD

8422 ©7402 005275 RBL,CLE,SLB,ERB ADDRESS OF

423 07403 02740} JMP #e=2 ARG 2
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0424 ©7404 160001 LDA 1,1 LOAD

9425 07405 006004 INB ARG 2

0426 87406 164001 LDB 1,1

0427 87407 072185 STA A2 SAVE MIGH PART OF ARG 2
9428 ©7419 902003 SZA,RSS UNPACK

2429 087411 006484 cLB, INB SECOND

0430 B7412 015456 Jse .FLUN WORD

P43l ©7413 276163 sT8 C2 SAVE LOW PARYT OF ARG 2
0432 97414 B71677 STA OUTLN SAVE EXPONENT OF ARG 2
0433 087415 127366 JMP UNPAK, 1

Ras4es

@435+%% MULTIPLY TWO FLOATING POINT NUMBERS w#e

0a36ww

0437 87416 00000 LFNP NOP UNPACK THE

8438 07417 817366 JSB UNPAK ARGUMENTS

2439 087420 042154 ADA EXP ADD EXPONENTS

044D 97421 002004 INA PLUS 1 FOR

0441 07422 072154 STA EXP NORMALIZATION

0442 87423 805300 RBR POSITION LOW PART OF ARG 2
0443 ©7424 060001 LDA 1 COMPUTE A

Pa4d 087425 815236 Jse MPY CROSS PRODUCT

0445 B7426 006274 DEF A4

0446 07427 872163 STA C2 SAVE RESULT

0447 7430 062147 LDA Ci LOAD AND POSITION

0448 87431 001399 RAR LOW PART OF ARG 1
0449 ©7432 876147 sTe Ci SAVE REST OF PRIOR RESULT
0450 ©7433 915236 JSB MPY COMPUTE SECOND

0451 ©7434 006105 DEF A2 CROSS PRODUCT

P452 ©7435 046147 ADB Ct ADD

9453 07436 D0VVAD CLE CROSS

0454 07437 042163 ADA C2 PRODUCTS

0455 87446 002940 SEZ CORRECT

2456 07441 0060804 INB FOR CARRY

0457 87442 876163 818 C2 SAVE RESULTY

0458 ©7443 062374 LDA A1 COMPUTE

0459 07444 D15236 JSB MPY HIGH PART

0460 07445 026105 DEF A2 OF PRODUCY

0461 B7446 002865 CLE,ERA POSITION LOW PART

0462 DB7447 942163 ADA C2 ADD IN CROSS TERMS
0463 087452 820866 CLE,ELA REPOSITION

0464 7451 022041 SEZ,RSS CARRY FROM LOW PART?
2465 87452 027456 JMP wed NO

0466 237453 102201 soc YES, POSITIVE CARRY?
2467 07454 006005 INB,RSS YES

0468 07455 044431 ADEB M1 NO

0469 07456 D72074 STA Al EXCHANGE

2470 87457 060001 LDA 1

G471 07460 0660874 LDB Al REGISTERS

0472 87461 015820 JSB .PACK NORMALIZE AND PACK

0473 07462 127416 JUP FMP, 1



PAGE 0185 #0807 EXECUTE THE PROUGRAM

B475nw

Ba76%xe  PERFORM FLOATING DIVIDE ww
B477un

B478 97463 000200 L FLV NOP

0479 07464 017366 J8B UNPAK
8480 07465 966185 LDB A2
P481 07466 006203 8ZB,RSS
P482 087467 027546 JMP ,FDV2
0483 07470 066074 LDB A}
0484 07471 006003 $ZB,RSS
D485 V7472 027543 JMP FDVi
Pas6 07473 V03004 CMA, INA
0487 07474 002004 INA

2488 07475 040154 ADA EXP
0489 07476 072154 STA EXP
0490 07477 062147 LDA C1t
8491 07520 004071 CLE,SLB,BRS
8492 07%081 002260 CME

0493 07502 081500 ERA

0494 07503 pe4dazy CLE,SLB,BRS
D495 287504 002200 CME

0496 27505 001500 ERA

8497 087546 0817552 Jss IDlv
0498 027507 071677 STA OQUTLN
B499 07516 0vdd51v0 B8RS

8500 07511 002400 CLA

0501 07512 017552 JSB IDlv
85p2 07513 870615 STA NUMCK
0593 ©7514 066163 LDB C2
05904 07515 002500 CLA,CLE
8505 27516 085521 ERB,BRS
0506 V7517 @8S51ve 8BRS

8507 087520 017552 Jsa 1DI1v
8588 ©7521 083004 CMA, INA
0509 07522 B1%236 JSB MPY
P514 V7523 021677 DEF OUTLN
8511 7524 885066 BLS,CLE,ELB
0512 07525 P68615 LDA NUMCK
8513 07526 002020 S$SA

2514 078527 0023401 CCA,RSS
8515 07530 B02400 CLA

0516 07531 903040 CMA,SEZ
0317 07532 006209¥4 INA

8518 97533 083100 CMA,CLE
2519 07534 044615 ADB NUMCK
0520 97535 0C2049 SEZ

©521 07536 002004 INA

6522 07537 004066 CLE,ELB
0523 v7%40 PR1600 ELA

U524 0275441 041677 ADA OUTLN
0525 073542 90270} RSS

b526 ©7543 6@24W@ LFLvl CLA

0527 Q7544 215020 JSB LPACK
U528 07545 127463 JMP FDV,1

8529 ©7546 014477 LFLV2 JSB ERROR
B530 07547 ©62974 DBYZR LDA Al

UNPACK ARGUMENTS
DIVISOR
ZERO?
YES
NO, DIVIDEND
ZERO?
YES
NO, COMPUTE
EXPONENT
NIFFERENCE
PLUS 1
LOAD DIVIDEND
ARITHMETIC
RIGHT SKIFTY
TWICE VO
PREVENY
DIVISION
OVERFLOW
DIVIDE
SAVE QUOTIENTY
DIVIDE REMAINDER BY 2 TO
PREVENT DIVISION OVERFLOW
DIVIDE REMAINDER AND
SAVE LOW PART OF QUOTIENT

SCALE TO
PREVENT
OVERFLOW
COMPUTE B2/A2 = @
COMPUTE
-H18H QUOTIENT=Q

SHIFT SIGN TO (E)
LOw QUOTIENT

NEGATIVE?
YES, SET (A)s=gf (EXTEND
NO, SET (A)=@ SIGN)

IF (E)=1 SUBTRACT

1 A8 EXTENSION

OF PRODUCT

ADD IN LOW QUOTIENT
CARRY

INTO (A)
POSITION

REGISTERS
ADD IN HIGH QUOTIENT

SET MANTISSA TO ZERO
NORMALIZE AND PACK

DIVIDE=BY=-ZERO
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EXECUTE THE PROGRAM

8531 @7550 015103 JSB OVFLW
P532 07551 127463 JMP FDV,I
0533w

P334wwe  INTEGER DIVIDE ww

D5355%n

2536 07552 0@ABéGd IDIV NOP

8537 07553 0760274 8T8 Al
9538 ©7554 266105 LDB A2
8539 ©7355 Q06120 CLE,SSB
0540 087556 007204 CMB,CME, INB
0541 07557 077343 §T8 .FAD
8542 07560 007004 CMB, INB
0543 07561 077347 8T8 .FS8
8544 07562 064445 LDB M16
8545 07563 076147 8T8 Ct
8546 07564 264432 LD8 M2
0547 07565 074153 STB SIGN
0548 07566 877416 §TB FMP
0549 07567 066074 LDB A}
0550 07570 006021 8SB,RSS
8551 07571 027577 JMP IDIV1L
8552 07572 ©¥37416 182 .FMP
8553 ©7573 007200 CMB,CHME
0554 27574 002002 SZA

8555 07575 603005 CMA, INA,RSS
8556 07576 006004 INB

8557 07577 @02v4p 1IDIV1 SEZ

2658 07602 034133 182 SI6N
0559 07681 008266 I1DIv2 CLE,ELA
0560 07602 083600 ELB

2561 07603 847347 ADB ,FSB
0562 076024 006021 8SB,RSS
8563 07605 0020V5 INA,R83
8564 07686 B47343 ADB LFAD
8565 07607 836147 182 C1
0566 07610 P27691 JMP IDIve
8567 07611 ©V3004 CMA, INA
0568 07612 834153 182 SIGN
0569 07613 003004 CMA, INA
V870 V7614 B37446 182 .FMP
9571 027615 127552 JMP ID1V,1
8572 07616 007004 CMB, INB
P573 07617 127552 JMP ID1V,1I

RETURN INFINITY

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

SET (B) TO ABS(B)

AND (E) TO SI6N(B)
SAVE POSITIVE DIVISOR
SAVE

NEGATIVE DIVISOR
SET

COUNTER
SET

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

QUOTIENT POSITIVE?
NO
SHIFT

DIVIDEND
SUBTRACT DIVISOR
0K?
YES
NO, RESTORE DIVIDEND
DONE?
NO
YES, NEGATE QUOTIENT
RESULTY TO BE POSITIVE?
YES
NO,
YES
NO

REMAINDER POSITIVE?
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2575w BRRRRANARRNARANANRRRNAAR AN AN RR
8576w 8YFBOL TABLE SEARCH SUBRQUTINE

8577« [ 2 A A 2 2 AR Rl R R R R R R R R R SR R

2578«

0579w THE SUBROUTINE IS CALLED WITH THE IDENTIFIER TO BE
058w SEARCHED FOR IN A , THE SUBROUTINE RETURNS WITH
0581« THE ADDRESS OF THE MATCHING ENTRY IN B OR «f{ IN
2582« B IF THERE IS NO MATCHING ENTRY

0583 THE FOLLOWING RULES APPLY WHEN SEARCHING FOR ARRAYS
0584w

8585 TYFE § (1 DIMENSION) SEARCH FOR CORRESPONDING TYPE 1
8586w OR TYPE 3 ARRAY, IF TYPE 3 IS FOUND CHANBE THE ENTRY
0587« TYFE TO TYPE 1

0588+«

8589 TYFE 2 (2 DIMENSIONS) SEARCH FOR CORRESPONDING TYPES
2590w« OR TYPE 3 ARRAY, IF TYPE 3 IS FORND CHANGE THE ENTRY
0591w TYPE TO TYPE 2

592w

0593 TYFE 3 (UNDIMENSIONED) SEARCH FOR CORRESPONDING
6594« TYFE 3 OR TYPE 1 OR TYPE 2 ARRAY

0595w

0596 07620 202008 SSYMT NOP

0597 07621 870163 STA STEMP STORE IDENTIFIER

0598 97622 V16336 AND .15 ISOLATE IDENTIFIER TYPE

0599 07623 040434 ADA M4

0600 07624 062024 SSA,INA

0601 07625 227631 JMP =+4 JUMP 1F ARRAY TYPE

0602 07626 968163 LDA STEMP RESTORE A

6603 07627 870001 STA 1 STORE IN B

D64 V7630 027643 JMP SYMT1+3

8695 ©7631 02020 §SA SKIP IF UNDIMENSIONED

D606 B7632 V27640 JMP SYMT}

0687 07633 060163 LDA STEMP RESTORE A

0608 07634 010437 AND MSK3 1777718 SET TYPE TO 1

0609 07635 070001 STA |

610 B7636 PPOLVILA INB SET TYPE IN B TO 2

0611 07637 027643 JMP #+4

612 0764¢ VO74LD SYMTL CCB SET DIMENSIONED FLAG IN B

P613 V7641 V6BIZE LDA .3

D614 V7642 B30V163 IOR STEMP SET TYPE TO UNDEFINED

V615 V7643 070164 STA STEMP+1 STORE A

B616 07944 074165 STB STEMP+¢2 STORE B .

617 07645 964116 LDB SYMTF STARY OF SYMBOL TABLE

P616 07646 027667 JMP SYMT4

0619 V7647 160201 SYFT2 LDA 1,1 PICK UP 1ST WORD OF ENTRY

2628 07650 050163 CPA STEMP COMPARE WITH IDENTIFIER

621 ©B7651 127620 JMP SSYMT,I MATCH ? RETURN

0622 07652 P5u164 CPA STEMP+1 COMPARE WITH DIFFERENT DIM,
623 V7653 027674 JMP SYMT3

o224 097654 054165 CPA STEMP+2 COMPARE WITH DIFFERENT DIM,
0625 07655 027674 JMP SYMTJ3

0626 07656 160001 LDa 1,1

8627 V7637 010336 AND .15 ISOLATE ENTRY TYPE

0628 B766¢ 050336 CPA .15 FUNCTION ?

P629 07661 P27666 JMP »e¢5 YES

06306 07662 B42434 ADA M4
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0631
0632
0633
0634
0635
636
0637
P638
2639
0640
8641
D64z
0043
0644

'Y VAR
DRI nw
BRG4nw
"I L)
0006
Guo7
g8
Py
o109
boil
Buie
Pe13
vsi4
TN
beg6
Buwi?7
buis8
bei9
be20
b2l
vd2e
Vwad
be24
8625
PE26
P27
V28
0p29
630
2831
Bu32
0c33
6034
0635
po3eé
o337
pu38

87663
07664
87665
87666
87667
07679
276714
07672
07673
07674
87675
07676
07677
w7740

* ERROR TABLE

p7701
p7702
87783
87704
w7705
07706
27787
v771¢@
87711
w7712
07713
07714
07715
07716
07717
w7720
w7724
07722
87723
B7724
077285
07726
87727
v773¢
077314
07732
07733
87734
87735
87736
07737
07740
7741
87742

opevep
vBo6RV4
006004
044325
054117
007401
27647
260163
127629
V69163
834165
L1 '3
170001
127620

000266
002066
pe2137
202236
gove7y7
002656
802346
BV2361
gp24v6
BV2420
fR2425
VU24aes
di6e453
202465
bva2500
Boild3e
0P2541
Boveld
002561
bueoLls3
032625
Vaz2e7
062702
002755
002775
0e30087
03020
8030414
203060
203202
803256
PB3306
003534
003547

SYrTA4

SYMTS

[ B

ERR

EXECUTE THE PROGRAM

SSA

INB

INB

ADB ,2

CPB SYMTA
CCB,RSS

JMP SYMT2
LDA STEMP
JMP SSYMT,1
LDA STEMP
182 STEMP+2
RSS

STa 1,1

JMP SSYMT,!

DEF EUF+1
DEF RTLE
DEF INVSC
DEF SYNE1
DEF NUMER+1
DEF SYE16
DEF SVYNE2
DEF SYNE3J
DEF SYNE4+1
DEF SYNES
DEF SYNE6e}
DEF SYNE7
DEF SYNE8+1
DEF 8YNE9
DEF SYE14
DEF CALER
LEF SYE1fie+l
DEF SYE12
DEF SYE13
DEF SYE14
DEF SYE1S
DEF SYE17
DEF SYE18
DEF SYE19
DEF 8YEQu
DEF SYE21
DEF 8YE22
DEF SYE23
DEF SYE24+1
DEF FSCE1+l
DEF FSCE2+1
DEF FSCESel
DEF ARRE}
DEF ARREZ2

ARRAY ?

YES8 INCREMENT POINTER

INCREMENT POINTER

ADD 2 TO POINTER

SYMBOL TABLE EXHAUSTED?

YES

NO, CHECK NEXT ENTRY FOR MATCH
RETRIEVE SYMBOL
RETURN WITH B NEGATIVE
RESTORE A

DIMENSIONED IDENTIFIER?
NO, SKIP

YES CHANBE 18T WORD OF ENTRY TO
APPROPRIATE DIMENSION TYPE

PREMATURE STATEMENT ENU

INPUT EXCEEDS 71 CHARACTERS
SYSTEM COMMAND NOT RECOBNIZED
NO STATEMENT TYPE FOUND

BAD EXPONENT PART

NO LETTER WHERE EXPECTED

LET STATEMENT HAS NO STORE
ILLEGAL COM STATEMENT

NO FUNCTION IDENTIFIER (OR BAD)
MISSING PARAMETER

MISSING ASSIGNMENT OPERATOR
MISSING 'THEN'

MISSING OR IMPROPER FOR=VARIABLE
MISSING *TO!
BAD *STEP' PART IN FOR STATEMENT
CALLED ROUTINE DOES NOT EXIST
WRONG NUMBER OF CALL PARAMETERS
NO CONSTANT WHERE EXPECTED

NO VARIABLE WHERE EXPECTED

NO CLOSING QUOTE FOR STRING
PRINT JUXTAPOSES FORMULAS
IMPROPER WORD IN MAT STATEMENT
NO COMMA WHERE EXPECTED
IMPROPER ARRAY FUNCTION

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

ARRAY MULTIPLICATION INTO SELF
MISSING LEFT PARENTHESIS
MISSING RIGHT PARENTHESIS
UNRECOGNIZED OPERAND

MISSING SUBSCRIPT

MISSING ARRAY IDENTIFIER
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Qu3l9
"y
dudt
Bud2
VYael
vo4ad
Vbwdb
voae6
Qva7
Vudad
P49
vus5e
veb1
P52
083
0054
6055
vub6
0o57
Pp58
9659
Bbueo
6l
Vb2
0u6d
Vo4
0e65
0v606
vve7
2u6sd
0u69
bv70
2871
872
673
Po74
0675
Pu76
Bu77
Be78
vazo
V80
o8t
0v82

B7743
87744
87745
@7746
7747
87750
07754
87752
v7753
87754
87755
07756
87757
07760
277614
B7762
7763
07764
v7765%
87766
47767
07779
B7771%
87772
37773
27774
87775
87776
07777
10008
loegy
10001
100032
10043
10604
18uad
1006946

10997
18010
14813
13115
10422

PP4345
0202067
003402
802170
8085312
00%413
005264
805512
205541
005301
885377
003431
001352
005464
Po6760
Po1526
007057
807453
PB60B54
vo6363
ve6367
006135
001474
811766
212036
012100
012704
010420
010771
e11e77

Polivo
pv1874
11151
211305
PR7547
pe7156

006412
042522
Po2oVe
v20111
0eRopP

RCERK

EBLFF

EBFF
LBUFF
LNBFF

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
LEF
DEF
DEF
DEF
DEF
DEF
DEF
EQU
DEF
DEF
DEF
DEF
DEF
DEF

oCcT
ASC
BSS
ASC
BSS

EXECUTE THE PROGRAM

SYE25+1
NOEOF +1
FSCE4+1
PRERR
MER4
MERS®
MERJ
MERS
MSYM
MLOPS
MERS
MER1®
MER9
MER7
E6

E8
BASER
POWER
XECS
E2

E3

E4
Ele}
E7
LERRe+1
LCHKS
LDuMy
TRGER
SQRER
LOBGER
*
OVRER
UNDER
LNZR
EXPER
DBYZR
ZRTNG

6412
3,ERROR
2

5, IN LINE
2

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

OUT OF STORAGE=-SYMBOL TABLE
INCONSISTENT DIMENSIONS

LAST STATEMENT IS NOY 'END®
ARRAY DOUBLE DIMENSIONED

NO OF DIMENSIONS UNSPECIFIED
ARRAY TOO LARGE

OUT OF STURAGE=ARRAY ALLOCATION
SUBSCRIPT T00 LARGE

UNDEFINED OPERAND ACCESSED
NEGATIVE BASE POWERED TO REAL
ZERO TO ZERDO PONWER

MISSING STATEMENT

GOSUBS NESTED 1o DEEP

RETURN FINDS NO ADDRESS

OUT OoF DATA

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

NEARLY SINGULAR MATRIX
ARGUMENT TOO LARGE

SORT HAS NEGATIVE ARGUMENT

LOG OF NEGATIVE ARBUMENT

** RECOVERABLE ERRORS FOLLOW we
OVERFLOW

UNDERFLOW

LO6 OF ZERO

EXPONENTIAL OVERFLOW

DIVIDE BY ZERO

ZERO TO NEGATIVE POWER
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1Y K

0U85ew* PFEDEFINED FUNCTION JUMP TABLE #e

00B6w e

P©887 10024 B066v5 PDFT DEF ETAB

w88 13025 B1V647 DEF ESIN

P89 10026 010645 DEF ECOS

090 10027 G1vave DEF ETAN

0691 18u3@ P1¥532 DEF EATN

0092 19v3y VL1177 DEF EEXP

0093 10032 211070 DEF ELOG

w94 18033 010642 DEF EABS

0095 10034 918765 DEF ESGQR

0096 10035 011055 DEF EINT

0697 10236 R10736 DEF ERND

2098 199037 B11166 DEF ESGN

0099w

B180%*% OQUTPUT A NUMBER ww

01G1ve

Vid2 1PP40 P0sBB@ NUMOT NOP NUMBER IN (A) AND (B)
0183 10041 071693 STA EXPON SAVE NUMBER
0104 10042 902041 SEZ,RSS SIGN?

0105 14043 926055 JMP NS2 NO

0106 100844 0A2021 SSA,RSS YES, NEGATIVE NUMBER?
0107 10045 0260852 JMP NSt NO

0108 L0M46 D15423 JSB ARINYV YES, INVERT IT
0109 10047 071603 STA EXPON

2110 109502 060354 LDA .48

0111 10051 002041 RSS

01312 10252 P6¥345 NS LDA ,32 STORE

0113 10053 970153 8TA SIGN SIGN

P1314 10054 061603 LDA EXPON

6115 10055 076344 NSZ ST8 GETDG SAVE NUMBER
0116 18056 815364 JSB IFIX INTEGERIZE
V117 10957 opeed NOP

0118 100260 162040 LDA NUMOT,I SET

6119 10061 872101 STA NUMOI END=OF =L INE
120 108062 B872138% STA NUMO3 OPERATION
0121 12063 836040 1SZ NUMOT BUMP RETURN ADDRESS
2122 10464 102201 s0C WAS IT AN INTEGER?
2123 10065 926110 JMP NUMOD2 NO

2124%

P125%**  QUTPUT AN INTEGER =

0126w

127 10066 002400 CLA SAVE

0128 18867 874174 STB B1+1 INTEGER

0129 10070 B44462 ADB MiouUp 5 OR MORE

0130 10071 0¥6021 $S8,RSS CHARACTERS?
0131 100V72 DP42326 ADA .3 YES

0132 12973 248330 ADA .6 COMPUTE

0133 10074 040133 ADA CCNTY END=OF =F [ELD
8134 10075 003904 CMA, INA SAVE MARKER YO
0135 10076 B70172 STA MLBXie+} END=-OF=FIELD
0136 10077 B48367 ADA .74 ENOUGH

0137 12100 09824820 $SA ROOM?

138 102101 @0VWUBE NUNMOL NOP NO

0139 10122 260153 LDA SIGN



FAGE

Bi49
8141
8142
8143
0144
0148
@146
6147
0148
8149
2150
p151
0152
2153
8154
0155
0156
0157
D158
9159
o16¥
p1el
vie62
0163
2164
0165
0166
0167w
0168ne
PioIwn
0174
8171
8172
w73
vi74
0175
0176
w77
0178
2179
0180
gi181
g182
0183
6184
0185
hi186
e187
0188
0189
@190
0191
2192
0193
0194
2195

2111 »@8

10103
10104
14105
18106
10107
10110
10111
o112
16113
10114
101159
10116
18117
18120
l1e121
12122
10123
10124
10125
10126
19127
10130
10131
13132
10133
10134
18135

* QUTPUT A FLOATING POINT NUMBER

18136
10137
12140
1214}
10142
10143
10144
10148
12146
18147
12150
10151
10152
19153
10154
19155
10156
10157
10160
18161
12162
10163
10164
181065
10166
18167

002082
815715
06D174
114222
1262409
ve3400
873832
861603
966344
114236
ep9472
pPen2!l
e264127
061603
606344
114236
000474
864335
voga2])
837432
064336

044133

V7004
074172
P44370
Po6Y2e
0ovee0

vwelov3
071274
0606344
015456
075336
B70154
060153
00o2v02
v15715
Vo400
071603
050154
026175
015147
V60154
083004
PO202Po
026162
035603
026153
915200
061663
064154
Bo7204
T4 P2
026175

SZA
JsB
LDA
Jss
JMP
CCaA
STA
LDA
LD8
Jsse
DEF

NUNMO2

EXECUTE THE PROGRAM

OUTCR
B+l
OUTIA,l
NUMOT, I

FFLAG
EXPON
6ETDG
+FADA,I
MAXFX

S8A,RSS

JMP
LDA
LD8
Jss
DEF
LD8

NUMOS
EXPON
GETDG
oFADA,I
MINFX
ol2

SSA,RSS

182
LDB
ADB

NUr 0S5

cCMB,

8T8
AD8
8se
NUPU3 NOP

LDA
STA
LbB
Jss
S§T8
STA
LDA
SZA
Jss8
CLA
STA
CPA
JMP
Jse
LDaA

EoLT2

FFLAG
15
CCNT
INB
MLBX1+1
75

EXPON
MANT1
GETDG
+FLUN
MANT2
EXP
SIGN

OUTCR

EXPON
EXP
EOUT4
MBYL0
EXP

CMA, INA

SSA
JMP
182
JMP
JSB
LDA

EOLT3 LDB

“e3
EXPON
EQUT2
DBaY1e
EXPON
EXP

CMB, INB
8SB,RSS

JMP

EOUT4

SIBN?
YES, OUTPUT IT
ouTPUT

THE INTEGER

SET 'FIXED'
FLAG FALSE
LOAD
NUMBER
1S NUMBER
LESS THAN
999999.5 ?
NO
YES, 18
NUMBER
LESS
THAN
?2.,099999957?

SEY FFLAG = @ AND SKIP
LOAD 'FLOATING' FIELD WIDTH

NO,
YES,
SAVE
END=OF=FIELD
MARKER
ROOM
ENOUGH?
NO

e

UNPACK

NUMBER

SIGN?
YES, OUTPUT IT
INITIALIZE COUNTER
FOR DECIMAL EXPONENT
EXPONENT ZERO?
YES
NO,
MULTIPLY
NUMBER BY 10
UNTIL
IT IS
GREATER
THAN 1
DIVIDE BY 10

DIVIDE
NUMBER
BY 10
UNTIL
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0196
0197
pi198
2199
ozee
0201
0202
0203
0204
02035
2206
B2u7
v2pe
8209
na10
a1l
a2
0213
6214
0215
216

w217

0218
8219
0220
8221
8222
8223
0224
0225
0226
227
0228
p229y
0230
8231
0232
0233
0234
0235
8236
8237
0238
0239
0240
h241
0242
0243
0244
0245
0246
0247
Deasd
8249
0250
8251

128170
10171
10172
10173
10174
19175
18176
14177
10¢00
102061
10202
10203
102064
18205
182306
18247
10210
10214
10212
10213
10214
10215
19216
18217
10220
10221
18222
10223
10224
18228
10226
10227
10230
102314
18232
10233
10234
10235
12236
12237
10240
10241
18242
10243
10244
10245
10246
10247
14250
1u2d51
10252
12253
18254
14255
10256
10257

071603
815200
803400
041603
026164
0RS200
271603
064437
8763709
007400
875677
8570832
026213
003200
871677
BS0324
026217
Poen2t
p26225
016344
240357
015715
026227
060355
015715
269357
826226
835677
226213
P68355
015715
p36370
826223
060133
872101
268132
872135
816344
040435
po2020
026303
P03400
071274
816379
P59355
026241
215570
826262
P50333
P26254
b40360
n26276
860357
Wids715%
@16370
8034020

EOLT4

EOLT6

EOUTS

EOLT7

EOLTS

ERND1

STA
J8s
CCa
ADA
JMP
CMA
§TA
LDB
ST8
CCe
8T8
CPB
JMF
CMA
STA
CPA
JMP

88A,

JMP
JsB
ADA
Jss
JMP
LDA
Jss8
LDA
JMP
182
JMP
LDA
JSB
182
JMP
LDA
STA
LDA
STA
JsB
ADA
8§SA
JMP
CCA
STA
JsB
CPA
JMP
JSB
JMP
CPA
JMP
ADA
JMP
LDA
Js8
JsB
CCA

EXECUTE THE PROGRAM

EXPON
DaY1w

EXPON
EQUTS

EXPON
n7
RETCR

OUTLN
FFLAG
EOUTS

QUTLN
ol
EQUTS
RSS
EQUT7 2
GETD®
48
OUTCR
EQOUTS
«46
OUTCR
48
EQUTE=1
OUTLN
EQUTS
46
OUTCR
RETCK
EQUT?
CCNT
NUMO L
BADDR
NUMO3
GETDG
M5

EOUT1

SYMCK
RETCR
«46
ERNDl =}
DIGCK
ERND2
9
"3
«49
ERND3
«48
OUTCR
RETCH

IT 18
LESS
THAN
1

SET EXPONENT

TO TRUE VALUE=1
SET plIGITY

COUNTER
SET DECIMAL

POINT FLAS
FIXED POINT?
NO
YES, SET

DECIMAL POINT FLAG
1?
YES
LEADING DECIMAL POINT?
YES
OUTPUT

A

DIGIY

OUTPUT

DECIMAL POINT
QUTPUT

LEADING ZERO
DECIMAL POINT NEXT?
NO
YES,

OUTPUT IT
MORE MANTISSA?
YES
NO,

SAVE

QUTPUT
POINTERS
NEXT DIGIT
FIVE OR
GREATER?
NO
SET DECIMAL

POINT COUNTER
RETRIEVE CHARACTER
DECIMAL POINT?
YES, FLAB IT
NO, DIGIT?

NO
YES, 9?
YES
NO, BUMP

DIGIT 1
OVERLAY

A ZERO
BACKSPACE
DECREMENT
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B2s5e
0253
B254
F4-1]
0256
8257
pas5e
0259
8260
p261
0262
0263
264
0265
0266
8267
h2€8
0269
0270
2271
warze
2273
w274
@275
¥e76
0277
0278
8279
0280
0281
p282
u283
ve84
B28Y%
w286
0287
0288
0289
8290
029l
0292
2293
v29v4
w295
0296
0297
n298
0299
0302
0301
0302
0303

8113 #»as8

10260
1026%
18262
12263
18264
14266
14266
18267
1027¢
1v27%§
14272
18273
18274
132758
1027¢
18277
10300
10301
103902
103023
13304
103¥5%
10506
12367
16310
19311
10382
14313
10314
16315
18316
10317
16320
19321
18322
14323
10324
18325
10326
18327
18339
10331
18332
18333
180334
13335
10336
10337
10349
10341
12342
14343

P4a1274
0206242
815715
835603
vYvowvp
260360
067832
206802
026276
#15715
064357
035274
026271
060355
015715
262101
p70133
062135
w7132
037432
826333
603064
215715
060354
B65603
po6a20
B070uS
P60353
B75613
815715
065603
P6¥357
044442
0eoa20
026325
PR2004
826320
0443061
075603
815715
061643
P15715
126040
vi16370
058357
026340
215715
1260490
PbB345
15715
0163780
026333

ERND2

ERNDJ

EOLTHY

EOLT9

EOL1LD

ADA
JMP
Jss
182
NOP
LDA
LDB8
828
JMP
Jse
LDA
182
JMP
LDA
JsB
LDA
STA
LDA
STA
182
JMP
LDA
JsB
LDA
LDB
$S8

CMB, INB,RSS

LDA
§T8
JSs
L.D8
LDA
ADB
8$S8
JMP
INA
JMP
ADB
8T8
JsB
LDA
Jss
JMP
JS8
CPA
JMP
JSB
JMP
LDA
Jss
Jss
JMP

EXECUTE THE PROGRAM

SYMCK
ERND1
OUTCR
EXPON

.49
FFLAG

ERNDJ
OUTCR
.48
SYMCK
ted
.46
OUTCK
NUMOL
CCNT
NUMOJ
BADDK
FFLAG
EOUT9
E
OUTCR
.45
EXPON

43
EXPON
OUTCk
EXPOUN
.48
M1@

*+3

LY}

58
EXPON
OUTCR
EXPON
QUTCR
NUMOT, I
RETCR
.48
EOV1Le
OUTCR
NUMOT, I
32
OUTCR
RETCR
EQUTS

DECIMAL POINY
COUNTER

RESTORE CHARACTER
CORRECT

EXPONENT
OVERLAY A 1
FIXED

POINT?
NO
YE8, OUTPUT CHARACTER
PREPARE TO OVERLAY A ZERO
DECIMAL POINT NEXT?
NO
YES

RESTORE
OUTPUT
POINTERS

NO, FIXED POINT?
YES
NO,

OUTPUT ‘'E*
LOAD 'e!
POSITIVE

EXPONENT?

NO
YES, LOAD '+

OUTPUT SIGN
COMPUTE

EXPONENT

DIGIY

COMPUTE

SECOND DIGIT
OUTPUT

EXPONENT
RETRIEVE CHARACTER
ZERO?
YES
NO, RESTORE CHARACTER
OVERLAY

A BLANK
BACKSPACE
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0305w

B306#«»  GET DIGIT TO CUTPUT we

OIB7 *n

0308 10344 000000 GETDG NOP

0309 18345 015147 J8B MBYi¥ MULTIPLY BY 10

8310 14346 064154 LDB EXP BET EXPONENT IN (B)
0311 18347 007pv4 CMB, INB A8 NEGATIVE

0312 19350 010430 AND HIMSK KEEP 5 HIGH BITS OF (A)
B313 16351 P¥1200 RAL NORMALIZE TO 8IT 15
0314 10352 Pe6224 SSB,INB ROTATE INTEGER

€315 108353 026351 JMP ww2 INTO (A)

P316 18354 210376 AND MSKD EXTRACT

9317 128359 070615 STA NUMCK DIGIT

0316 13356 064154 LD8 EXP ROTATE

8319 12357 V07004 CMB, INB

320 1436Q 0013v0 RAR BACK

e32! 13361 026@24 S8B,INB

0322 10362 026360 JMP #=2

8323 1¢363 021274 XOR MANTY REMOVE

P324 10364 865336 LDB MANTZ2 DIGIT

9325 18365 V15113 JSB NORML NORMALIZE REMAINDER
8326 13366 060615 LDA NUMCK LOAD (A) WITH DIBIT
8327 14367 126344 JMP GETDG, 1

D328ww

0329««w RETRIEVE CHARACTER FROM OUTPUT BUFFER e

D53Jhue

8331 1837¢ 0000UWd REICR NOP

0332 10371 064133 LDB CCNT DECREMENT

B333 18372 044431 ADEB M} CHARACTER

0334 10373 074133 STB CCNT COUNT

03355 10374 160132 LDA BADDR,! POSITION

V336 14375 0060211 SLB,RS8S AND

0337 14376 001727 ALF,ALF EXTRACT

338 18377 6108376 AND MSK@ CHARACTER
B339 12400 0B4010 SLB FIRST CHARACTER OF WORD?
0340 10491 1206370 JMP RETCR,1I NO

8341 10492 064132 LDB BADDKR YES, DECREMENT

8342 10423 344431 ADB M} BUFFER

0343 10404 074132 ST8 BADDR POINTER

0344 14405 126370 JMP RETCR,!

8345

0346«

0347 06074 Al EQU SETDP

8348 06145 A2 EQU STSRH

0349 06147 Ct EQU FLWST

B350 96163 ca2 EQU FVSRH



LIBRARY ROUTINES



PABE

0352w
P3IB3»
354«
B355e
8356w
0357«
358+«
0359«
2360
9361
0362
0363
2364
2365
8366
8367
2368
8369
8370
0371
0372
8373
2374
8375
8376
377
8378
8379
0380
9381
0382
8383
0384
8385
0386
8387
0388
8389
0390
2391
8392
0393
0394
0395
0396
0397
0398
V399
vagw
V4ol
v4@2
0403
a4
04apd
Bap6
vae7

9115 #»08

10446
10407
10419
10411
10412
10413
19414
10415
{0416
18417
10420
10421
10422
1véc3
18424
19425
10426
19427
10430
18431
19432
18433
19434
19435
10436
10437
19440
18441
10442
10443
19444
10445
10446
18447
14450
10451
10452
12453
18454
10455
10436
10457
13460
18461
13462
14463
10464
13465

114249
010475
072501
P765p2
114236
010477
017449
177776
017413
014477
817432
015423
017449
powpe2
114236
8ios5el
872591
V76502
114237
wieazz
873032
po2e20
826467
062507
066510
114237
010501
072503
P766uv4
114249
V10503
114240
P1v507
114237
vivazz
017324
viB511
114240
910543
074503
076504
063032
vocez0
826472
P62477
266500
11424}
P10503

LIBRARY ROUTINES

RRATRARRARRARANRA RN RNy R ARk D

SUBROUTINE TO CALCULATE TAN(X)

ARARANRRAR R RARAERARR AR RN RS

CALLED BY A JMP ETAN WITH THE ARGUMENT
IN FLOATING RADIANS IN THE REGISTERS,
THE FLOATING RESULT IS RETURNED IN A ¢ B

ETAN JSB
DEF
STA
8T8
JS8
DEF
Jse
DEC
Jsse
JS8
JSB
Jss
Jse
DEC
JSB
DEF
STA
sT8
Jss
DEF
STA
88A
JMP
LDA
LD8
Jss
DEF
STA
8T8
Jse
DEF
Jss
DEF
Jse
DEF
JSB
DEF
Jss
DEF
8TA
s$T8
LDA
S$SA
JMP
LDA
LDB
Jse
DEF

TRCGER

BOTHI

+FMPaA,l
FOPI1
XTEMP
XTEMP+}
«FADA,l
Ki
+PWR2
-2

« JENT
ERROR
FLOAT
ARINY
+PHWR2

2
+FADA,!
XTEMP
XTEMP
XTEMP+1
+.FSBA, I
Ki

SBOX

ELSE1L
K2

K2¢}
oF8BA,Il
XTEMP
YTEMP
YTEMP+1
.'MPA'I
YTEMP
oFMPA, I
K2
+FSBA,I
K1
.CHEB
COEFF
.F"PA' l
YTEMP
YTEMP
YTEMP+1
SB80X

ELSE2
Kl

Ki+l
+FDVA,l
YTEMP

4/P1

XsX=d*ENTIER((X+1)/4)

TEMPORARY
X<i?

YES

NO

Ym 2=X

YesY#CHEBY (24Y#e2=1)

X<t ?
YES



PAGE

0408
0499
P41
Baty
412
0413
a4
B4a15e
8416
0417
2418
0419
0420
fa21}
8422
0423
8424
0425
8426
0427
0426
9429
Pa3n

8116 #u8

18466
10467
10479
1847
148472
18473
18474

18475
10477
10504
10583
19585
19587
18511
18513
18615
10517
10521
10623
185825
10527
10531

124264
062501
0665u2
02644y
062503
066504
124264

250574
040300
PV0V0Q
0BvY0e
o983ue
Bévaee
p76uby
V66434
257235
058755
043523
876112
V665280
70512
000A00

ELSEYL

ELSE2

FOPI
Ki
XTEMP
YTEMP
UTEMP
K2
COEFF

JMP
LDA
LDB
JMP
LDA
LD8
JMP

DEC
DEC
8SS
B8SS
888
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
oC7Y

LIBRARY ROUTINES

FR12A,1 ANS = /Y
XTEMP

XTEMP+1

BOTH1L YsX

YTEMP

YTEMP+1

FR12A,1 ANS = Y

1,273239545 4/P1
1.

2

2

2

2,

1.,44H8E=8
2,813766E=7
2,804816E=6
J3.906637E=-5
5,4417038E=4
7,586181578E=3
«10675392857
1.7701474227

U
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0432w
0433»
0434
B435»
0436+
8437 »
0438
0430w
0440
P44l
G442
0443
0444
0445
P44ab
0447
Padas
0449
0450
0451
0452
0453
B454
D455
2456
0457
0458
2459
04610
0461
0462
0463
V464
P465
0466
8467
0468
0469
0470
vazi
8472
8473
0474
0475
2476
8477
0478
8479
Q480
0481
042
0483
0484
0485
8486
vag7

10532
19533
10534
18585
10536
18537
10540
14541
18542
10543
10544
10545
10546
16547
18559
1055}
105352
19553
1085654
18535
18556
10557
19560
195614
10662
10563
18564
19568
145066
10567
18870
10571
10872
10573
10574
108575
10576
18877
19600
1860}
18602
18603
10604
198605
10606
19607
10610

072501
076302
ULY 1B
018376
073032
002962
p0da10
026576
062477
866500
114241
vivsel
072545
876506
114240
p10505
114248
010507
114237
vwidaz7
017324
810613
114249
818505
872503
076504
063032
082002
oQveto
226601
062501
002820
026604
062611
066612
826606
P62541
066502
026546
062503
066504
124264
262613
066614
114237
p14503
1242064

LIBRARY ROUTINES

LA AR AR R A 22 R R )

SUBROUTINE TO CALCULATE ATN(X)
I Y Y Y R LT

CALLED BY A JMP EATN WITH THE ARGUMENT
IN FLOATING POINT FORM IN THE REGISTERS,
THE FLOATING RESULT IN THE RANGE =P1/2
TO P1/2 1S RETURNED IN A L B

STA
§$7e
LDA
AND
STA
8ZA
8LA
JMP
LDA
LD8
Jss
DEF
STA
8T8
Jss
DEF
JsB
DEF
Jss
DEF
Js8
DEF
JsB
DEF
STA
8T8
LDA
SZA
SLA
JMP
LDA
8SA
JMP
LDA
LD8
JMP
LDA
LDB
JMP
LDA
LDe
JMP
LDA
LDB
Jss
DEF
JMP

EATN

BTF1

ELSH

ELS2

ELSS

XTEMP
XTEMP+1
1

MSK@e
8BOX

ELS)

K1

Kiel
+FDVA,Il
XTEMP
UTEMP
UTEMPe1}
oFMPA, 1
UTENP
FMPA, I
K2
+F8BA,I
K1
«CHEB
COEF
+FMPA, I
UTEMP
YTEMP
YTEMP+1
SBOX

ELS2
XTEMP

ELS3
PiBY2
PlBY2+1
EL83+2
XTEMP
XTEMP+1
BTHL
YTEMP
YTEMPe1
FRi2A,1
MP2
MP2+1
«FSBA,I
YTEMP
FR12A,1

TAN = EXP OF (X)

ABS (X) > 1 7
NO

Usi/X

YasUeCHEBY (2eUve2=~1)
ABS(X)>1 ?

NO

X<0 ?

YES

ANS = P1/2 = Y

U=mX

ANS = Y

ANSB=P]/2-Y
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0488w
2489
0490
0491
0492
0493
D494
0495
0496
8497
2498
0499
0500
0501

6503
8504~
83505«
2506«
8547«
2508«
0589«
0510
8511
8512

8513

2514

10611
18613
10615
10617
10621
10623
10262%
19627
10631
18633
19635
10637
10641

10642
18643
10644

062207
11557¢
166671
056335
131601
0400233
111813
0608542
1225%73
855471
111620
070320
T

0R2020
815423
124264

PIgY2 DEC
mP2 DEC
COEF DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
0C7T

LIBRARY ROUTINES

1.,5707963268 PI/s2
-1.,5707963268 =Pl/2
=1,33034E~-8
8,064888E-8
~56,99186E-8
3.821837E=6
~2,6215196E~5
1,8574297E~4
-1,381195004E~=3
91113584206
~,1058929245
1,762747174

e

PR AN R RN AR RN AN RN AN RO R R RN W
SUERUUTINE TO COMPUTE ABS(X)

(A2 RARZEEER2ARR22222 222 XX

CALLED BY

A JMP EABS WITH THE ARGUMENT

IN FLOATING POINT FORM IN THE REGISTERS,
THE ABSOLUTE VALUE IN FLOATING POINT
IS RETURNED IN A ¢ B

EABS S8SA
JSB

NEBATIVE?
ARINY YES, NEGATE IT

JMP FR12A,1
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Qpoar
OCO3Iw
0AB4e
8ce5e
0006
0BQ7 =
008
0pa9w
810
gei11l
gp12
U113
Poi4
2815
Guib
0017
vo18
vu19
Ppeo
gral
Bve2d
023
Puv24
goed
0626
vvaz
0628
0029
3o
Ppe3t
32
0033
Bv34
8635
PR36
0037
Bu38
B39
Pvao
Vo4l
Puvd42
Pv43
Pu4d
Bv45
Iy Y.
0v47
pras8
0649
0650
Bu51
Pyg52w
dud3
0054
0055
oe56
Pu57

18645
14646
18647
106506
12651}
10652
10653
10654
106355
10656
10657
14660
10661
12662
14663
14664
186065
10666
18667
14670
18671
10672
10673
19674
10675
10676
10677
18700
10701
18762
14703
10744
18705
10706
10747
13710
18711
14712
13713
18714
10715
10716

10717
18721}
12723
14725
18727

114236
di1v611
114240
Pluv717
872501
076502
114236
010477
B17449
177776
017413
n26417
v17432
114249
g10721
114236
914501
272501
B76502
114237
Bilvd77
@0e0eo
p267¢62
062507
066519
114237
2106501
072501
B76562
V62501
866502
114249
010501
017449
00000
114237
viv477
D17324
018723
114249
8106501
124264

n508574
168000
B476u5
134143
045261

LIBRARY ROUTINES

[ 22X AZ XSRS X X

SUBROUTINE TO CALCULATE SIN(X)

RARAXANRANRSIRERARDATIRRRRRARR AR RES

CALLED BY A JMP ESIN WITH THE ARGUMENTY
IN FLOATING RADIANS IN THE REGISVERS,
THE FLOATING RESULT IS RETURNED IN A ¢ B

ECCS

ESIN

PAST

TOPI
MMd4
CUEF1

Jse
DEF
Jss
DEF
8TA
sT8
Jse
DEF
JSB
DEC
Js8
JMP
JSB
JsB
DEF
JsB
DEF
STA
sT8
Js8
DEF
SSA
JMP
LDA
LDB
JSB
DEF
STA
sT8
LDA
LDB
JsB
DEF
Jse
DEC
JsB
DEF
J88
DEF
J§8
DEF
JMP

DEC
DEC
DEC
DEC
DEC

«FADA,!
PlBy2
.'"P"I
TOP]
XTEMP
XTEMP+1
«FADA, I
Ki
+PHR2
-2

« TENT
TRBER=1
FLOAT
+FMPA, 1
MM4
+FADA,I
XTEMP
XTEMP
XTEMP+1
«FSBA,I
Ki

PAST

K2

K2+l
.FSBA,I
XTEMP
XTEMP
XTEMP+1
XTEMP
XTEMP+1
.F"PA'!
XTEMP
+PWR2

1
+FSBA,I
K1
+CHEB
COEF1
.F"P"l
XTEMP
FR12A,1

636619772

-4,

1,18496E~6

Xu2aX/P1l

ERROR IF EXPONENT »>= 15

XsX=g4#ENTIER((X+1)/4)

X<t ?
YES

X=2=X

ANSaxX4CHEBY(2¢Xne2=1)
2/P1

-1,365875E~4
9.,118016E=J
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Bes58
0e59
P060

XYL
Pu6In
0064+«
8065y
PU66*
267«
G688
QE69w
0C70=
S Qu7ie
o¢72
Pv73
Vv74
0875
Be76
0877
P78
w79
0v8a
ppal
' 1°) ¥
Pve3
0284
"1"):1.]
0486
0087
0@88
0089
0g9n
ve91
0p92
Be93
0v94

10733 133371
10733 850656
14735 ABLAYL

ReX/M,

10736
14737
12740
1674
18742
10743
10744
14745
18746
10747
18750
10751
18752
19753

002460
070154
P60155
091000
040155
D64156
064065
D4d0V L
864156
PB5275
Pe200G4
0P4266
P44ai56
Pu1675

XaCwu)

DEC =,289261%692
DEC 2,5525579248
ocT ©

RRERANRARNAAARACARRARNRARNOR AR D

SUBROUTINE TO COMPUTE RNpB(X)

XXX XTXEXEAXARRRZES X S22 2 2 2 )

THE ARGUMENT OF RND IS A DUMMY ONE
THE ROUTINE GENERATES A RANDOM NUMBER
IN THE A & B REGISTERS

19754
13758
10756
18757
18760
1976}
19762
18763
12764

0e2104
N44479
go20n40
LYy 1Y
w1665
879155
p7415%6
pi1%5e24
124264

MOL M, M=2t31, C=2%18 ¢+ 3

ERNU CLA X IS INITIALLY |
STA EXP INITIALIZE EXPONENT
LDA XH COMPUTE
ALS HIGH
ADA XH PART
LDB XL 2+ XH
CLE,ERB + XH +
ADA XLw2t45
LD8 XL
RBL,CLE,SLB,ERB ADD XLI[15) TO
INA (A) (FROM 2+XL)
CLE,ELB 2«XL
ADB XL + XL
ELA,CLE,SLA,ERA ADD OVERFLONW
CLE, INA TO (A)
ADB FLGBT ADD IN TRAILING BIYT OF XL#»2t15
SEZ ADD OVERFLOW
INA T0 (A)
ELA,CLE,ERA ERASE Al15)
STA XH STORE
ST XL INTEGER
JSB ,PACK NORMALIZE AND PACK
JMP FR12A,1
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BRo6w
Qw7 »
0098w
2899
8100
8101«
Bioew
123
blo4
P10
2106
viaz
2108
01089
P112d
2111
gi12
B113
0114
8115
2116
p117
0118
2119
0120
B121
0122
8123
8124
0125
8126
8127
2128
p129
0130
2131
V132
2133
2134
2135
0136
2137
0138
0139
21490
8141
B142
0143
4144
8145
0146
0147
0148
0149
2150
0151

13768
18766
18767
19770
10771
16772
10773
14774
14775
13776
18777
11880
11001
11082
11023
11004
11045
11906
113a7
1110
11011
11042
11913
11214
118185
11016
11017
11020
11u21}
11022
11023
11224
11025
11026
11027
1103¢
1123}
11832
11833
11034
11035
11036
11437
11040
11641
11042
11843
11944

002003
124264
Bu2a20
014477
872501
P15456
PU0R31
027034
D404y
873032
076502
062501
114240
oi11047
114236
211453
072503
P765064
V62501
866502
1142414
0lu563
114236
010503
017449
177777
872583
76504
0625¢1
2606502
114244
210503
114236
218303
872503
v76504
017449
foveeo
124264
873032
N44376
076502
062501
114249
8i1v4s
114236
g11051
8270085

LIBRARY ROUTINES

(AR A X R X R A A X R 22222 RS X X

SUBROUTINE TO CALCULATE 8QR(X)

LA AR AR XA AR 222X 2]

CALLED BY A JMP ESOR WITH THE ARBGUMENT
IN FLOATING POINT FORM IN THE REGISTERS,
THE FLOATING RESULT IS RETURNED IN A ¢ B

ESGR SZaA,
JMP
SSA
Jss
STA
JSB
SLA,
JMP
ADA
STA
ST8
LDA
JS8
DEF
Jsa
DEF
STA
§T8
LDA
LDB
JSB
DEF
JSB
DEF
JSB
DEC
STA
8T8
LDA
LDB
JS8
DEF
JSB
DEF
STA
8T8
JSB
oCcT
JMP
8TA
ADB
STB
LDA
JsB
DEF
Jss
DEF
JMP

SQRER

BTk2

S$B8CX

oDL

RSS
FR12A,1

ERROR
XTEMP
+FLUN
ARS

oDD

M1

SBOX
XTEMP+!L
XTEMP
«FMPA,1
SA2
«FADA,!
§$82
YTEMP
YTEMP+1
XTEMP
XTEMPe1
+FDVA,Il
YTEMP
«FADA,1
YTEMP
+PWR2
-y
YTEMP
YTEMP+1
XTEMP
XTEMP 1
+FDVaA,!l
YTEMP
oFADA, I
YTEMP
YTEMP
YTEMP+1
+PWRR2

"]
FR12A,1
SBOX
MSK@
XTEMP+1
XTEMP
+FMPA, 1L
SAL
+FADA, 1l
SB81
BTH2

X=@ ?
YES,

X<0 7
YES ERROR

ANS = 9

EXP(X) 0ODD?

SBOX=EXPO(X)/2=1
LOW MANTISSA/2

Y=8B2¢8SA24X

Ys(YeX/Y)/2

ANSs (P+F/P)22+28B0X
SBOX = EXP(X)/2

LOWN MANTISSA/2

Y=SB1+SALeX
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0152w

0153 11945 070000 SAl DEC .875
P154 11247 245000 8aA2 DEC .57812%
9155 11451 043524 SBY DEC .27863
2156 11053 B6LQVE SBZ DEC ,421875

158w L P P Y Y X R 2 k)

0159« SUEROUTINE TO CALCULATE INT(X)

0160w LA AR R A AR I I RS Y

0161«

0162w CALLED BY A JMP EINT WITH THE ARGUMENT
0163w IN FLOATING POINY FORM IN THE REGISTERS,
0164w ENTIER(X) IS FLOATED AND RETURNED IN A & B
0165«

0166w CALCULATES THE FLOATING POINT EQUIVALENT
0167w OF ENTIER(X)

0168«

0169 11955 877032 EINT STB SBOX SAVE LOW WORD

0170 11056 064344 Lpe ,31 PRESET BIAS FOR

0171 11057 074154 STB EXP BINARY POINT

8172 112609 967432 LDB 8BOX 24-81T7

6173 11061 215364 Js8 IFIX INTEBGER?

D174 11v02 P27065 JMP EINTY NO

0175 11263 015020 JSB LPACK YES, PACK IT

0176 11464 124264 JMP FRi2A,1

@177 114365 061614 EINT1 LDA GETCR RETRIEVE

8178 11066 867232 LDB SBOX NUMBER

P179 11eb7 124264 JMP FR12A,1
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0181«
0182+
0183
0184w
2185w
2186w
0187«
0188»
189
8199
8191
8192
0193
2194
n195
P196
8197
0198
8199
8200
820t
v202
0203
P204
' F1'1]
p206
p207
9208
v2e9
'3V’
g211
g212
#2113
p214
0215
p216
0217
0218
2219
8220
g2
B222
p223
Pz24
2225
0226
0227
peed
p229
8230
8231
032
8233
0234
B39
8236

1127
11071
11072
11673
11974
11475
11276
11277
11100
11101
11122
11183
11124
11185
11106
111¢7
11110
11111
11112
11113
11114
11115
11116
11117
11120
111214
11122
11123
11124
11125
11126
11127
11130
11131
11132
11133
11134
11138
11136
11137
1114p
11144
11142
11143
11144
11145
11146
11147

0L17872
124264
0vvoee
802003
B27150
eQ2020
P14477
p72501
815456
076502
817432
872503
076504
P62501
266502
114236
211154
072505
876516
P62501
66562
114237
P11154
11424}
PLO5N5
972505
876506
114240
010505
114237
pilie4
B72501
076502
p65162
067163
114244
210501
114236
Pi11160
114249
ALo585
114237
PBR466
114236
D10503
114249
211156
127972

AR AL R R R A R R R R A X X XXX XXX XY

SUBROUTINE TO CALCULATE LOB(X)

LA AR A R X R R R 2 XA XXX TR L ]

CALLED BY A JMP ELOB WITH THE ARGUMENT
IN FLOATING POINT FORM IN THE REGISTERS,
THE FLOATING RESULT IS RETURNED IN A ¢ B

ELCG JSB
JMP
«LCG NOP

.LOG
FR12A,1

SZA,RSS

JMP
SSA
JsB
LOGER STA
JsB
sT8
Jse
STA
ST8
LDA
LDB
Jss8
DEF
STA
8T8
LDA
LD8
Jss
DEF
J8s
DEF
STA
$T8
JS8
DEF
Js8
DEF
STA
S§TB
LDA
LDbB
Jse
DEF
JSB
DEF
Jss
DEF
Jss
DEF
Jse
DEF
Jse
DEF
JMP

.L0G1

ERROR
XTEMP
+FLUN
XTEMP+1
FLOAT
YTEMP
YTEMP+1
XTEMP
XTEMPe1
«FADA,!
R22
UTEMP
UTEMP+1
XTEMP
XTEMP+1
+.FSBA,1
R22
+FDVA,I
UTEMP
UTEMP
UTEMP+1
oFMPA,!
UTEMP
+FSBA,!
ccc
XTEMP
XTEMP+1
M8

MBe}
oFDVA,!l
XTEMP
+FADA, I
AAA
«FMPA, 1
UTEMP
«FSBA, I
KALF
oFADA, 1l
YTEMP
JFMPA,I
LE2
.LOG, I

NON=ZERO ARBUMENT?

NO

YES, POSITIVE ARGUMENT?
NO

YES

Y=EXPO(X)

UsX+SQR(B,S5)

Us(X=SQR(0,5)) /Y

ANS=| 06(2) ¢ (EXPO(X)=3,5¢Uxn
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Re37» (A=B/X))

0238 11150 B144/7 ,LCGL1 JSB EKROR LO6 OF ZERO
8239 11151 8644790 LNZR LDA MNES RETURN

0240 11152 964400 LDB B776 NEGATIVE
v241 11153 127472 JMP .L0G,1 INFINITY
V242

B245 11154 855202 R2:Z DEC .767190678% SQR(02.,5)

Beda 11136 V54271 LEz DEC .6931471806 LOG BASE E OF 2
2245 11152 051200 AAA DEC 1.,2920070987

6246 11162 125666 MB DEC =-2,6398577035

0ea7 11164 065418 CCC DEC 1.6567626301

Ved9w BRI RN N AN AR R AR NN R BN R R AN RN AN

G625~ SUEROUTINE TO COMPUTE SGN(X)

0251 AR ANV RN A RN AN AR AN AN O gD

2252+«

2253w CALLED BY A JMP ESGN WITH THE ARGUMENT
LeHan Iv FLOATING POINT FORM IN THE REGISTERS,
255w ON KETURN A 8 6B CONTAIN THE FOLLOWINGS
Ba256w

0257« IF X>p THEN +1i.

0258« IF X=g THEN @

0259 IF X<@ THEN =i,

0260w

0261 11106 0064VA €SGN CLB

V262 11167 BPRLL3 SZA,RSS ZERO?

263 1117¢ 1242064 JMP FR12A,1 YES

264 11171 002421 SSA,RSS NO, POSITIVE?

0265 11172 6643525 LDB .2 YES, SET EXPONENT
266 11173 060470 LDA FLGBT LOAD MANTISSA

B267 11174 ©B6QV2 §Z8 POSITIVE?

B268 11175 vol13v0 RAR YES, CORRECT MANTISSA

V269 11176 1242064 JMP FR12A,1
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8271w AR R RN R RARA A AN AR AN RNON RO RN AR
0272+ SUBRUUTINE TO CALCULATE EXP(X)
0273w ARER AR RR RN R AN ARG ANARAROAN SR ARR R
0274«

0275w CALLED BY A JMP EEXP WITH THE ARGUMENT
0276» IN FLOATING POINT FORM IN THE REGISTERS,
8277+ THE FLOATING RESULT IS RETURNED IN A L 8
0278

8279 11177 @17201 EEXP JSB LEXP

0280 11200 124264 JMP FR12A,1

281 11201 0vveve ,EXP NOP

6282 11202 114249 JSB FMPA,l

2283 11203 011322 DEF L2E

B284 11204 072501 STA XTEMP

8285 112085 076562 STB XTEMP+i X=Ze{ 0G2(E)
0286 112V6 017413 JSB LIENT

8287 11287 827301 JMP JEXP1

86288 11210 073274 STA INTE INTE = ENTIER(X)
8289 11211 817432 JSB FLOATY

02900 11212 ©72503 STA YTEMP

0291 11213 976504 STB YTEMPe1 Y=ENTIER(X)
0292 11214 063274 LDA INTE

2293 11215 04331¢ ADA M124

0294 11216 0B0R2021 SSA,RSS INTE »=124 7
9295 11217 027304 JMP EXPER=1 YES,ERROR
8296 1122¢ 243311 ADA 244 INTE <=120 ?
P297 11221 902020 SSA

v298 11222 827276 JMP ZERE YES,ANS=0
0299 11223 062501 LDA XTEMP

V3P 11224 066502 LDB8 XTEMP+1

2301 11225 114237 JSe FSBA,!

03p2 11226 019503 DEF YTEMP

B303 11227 07250} STA XTEMP _

B304 131230 076502 STB XTEMPe+1 XsX=ENTIER(X)
0305 11231 114240 J8B .FMPA,l

8306 11232 0105014 DEF XTEMP

0397 11233 072585 STA UTEMP

B398 11234 076506 STB UTEMP+1 UsXew2

P399 11235 114236 JSB .FADA,I

0316 11236 011312 DEF AAAA

P31l 11237 072503 STA YTEMP

8312 11249 076504 STB YTEMP+1 YaXex24AAAA
B313 11243 063314 LDA BBBB

2314 11242 267315 IL.LDB BBBBe+1

G315 11243 114244 JSB FDVA,!

316 11244 010503 DEF YTEMP

0317 11245 0725863 STA YTEMP

8318 11246 076504 STE YTEMP+l Y=B8BBB/Y
2319 11247 063316 LDA CCCC

8320 11250 067317 LDB CCCC+1

0321 11251 114240 JSB JFMPA,l

U322 11252 016505 DEF UTEMP

6323 11253 114236 J8B FADA,I

8324 11254 011320 DEF DDDD

©325 11255 114237 Js8 ,FSBA,I

D326 11256 4i03v} DEF XTEMP



PAGE

o327
2328
8329
8330
2331
8332
8333
0334
2335
2336
0337
2338
2339
0340
8341
0342
0343
8344
0345
8346
2347
0348
0349
350
8351
B352%
8353
8354
©355
8356
0357
8358
¥359

2126 #09

11257
11260
11261
11262
11263
11264
11265
11266
11267
1127e
11271
11272
11273
11274
1127%
11276
11277
11300
11301
11302
11363
11324
11365
11386
113987

11316
113114
11312
11314
11316
1132¢
11322

114237
vies5e3
072503
076504
062501
266302
114244
p108503
114236
000466
037274
gevave
817440
L 1))
127201
002400
Pv6400
127201
063401
vozeze
27276
814477
Pbud22
064432
127201

177604
PVB364
853552
046477
043372
047643
856125

INTE
ZERE

+EXP1

EXFER

M124
.244
AAAA
BBEB
cecee
LLLD
L2E

Js8
DEF
STA
8T8
LDA
LD8
Jss
DEF
Jss8
DEF
182
NOP
Jss
ocTt
JMP
CLA
cLB
JMP
LDA
SSA
JMP
JSB
LDA
LDB
JMP

DEC
DEC
DEC
DEC
DEC
DEC
DEC

LIBRARY ROUTINES

«FSBA,I
YTEMP
YTEMP
YTEMPe1 Y2=X+DDDD4CCCCu )Xo 2=y
XTEMP
XTEMP+1
«FDVA,1l
YTEMP
oFADA,I
HALF
INTE

+PHR2
e
+EXP,1 ANS= (@ ,5¢X/Y)*2enINTE

oEXP,1 ANS=g
X2TMP

ZERE
ERROR
INF

M2
«EXP, 1

-124

244
87.417497202
617.9722695
+083465735983
9.95459%57821
1,4426950409
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361w
352w
2363
B364+
8365w
9366«
@367
2368w
B369w
B378e
8371
0372
8373
8374
8375
8376
8377
8378
8379
0380
0381
382
8383
0384
0385
0386
8387
6388
389
8390
0391
8392
0393
9394
3956
8396
8397
2398
P399
9400
0491
pap2
0403
8404
B4aus
0406
0497
0408
8409
B410
BaLL
va12
P4L13
P44
2415
0416

11324
11325
11326
11327
1133¢
11331
11332
11333
11334
11335
11336
11337
11349
11341}
11342
11343
11344
11345
11346
11347
11350
11351
11352
11353
11354
11355
11356
11367
11360
11361
11362
11363
11364
11365
11366
11367
11370
11371
11372
11373
11374
11375
11376
11377
11400

Poeo00
1142490
plesey
@73401
077402
167324
077407
160001
Plb004
164001
873411
B7741412
202400
973405
73406
837407
037407
163407
P0R200v3
27371
863405
674086
p73403
077484
063411
067412
P73405
B774v6
114240
gil401
114237
011413
114236
111407
073411
B77442
b27343
o34y
867412
114237
L1143
114249
o466
37324
127324

LIBRARY ROUTINES

LA A AR AR XX 2R0R 2 2]

SUBROUTINE TO COMPUTE CHEBY(X)

(AR SRR AXER X222 E 2

CALLING SEQUENCES

LA X

LDE X+i
JSE .CHEB
DEF C

" CHMEB NOP
JSB
DEF
STA
STe
LDB
STB
LDA
INB
LDB
STA
STB
CLA
8TA
STA
152
1s2
LDA

LOPC

(FLOATING)

(RESULT FLOATING)
(TABLE OF CHEBY,COEFFS,,FLOATING)

oFMPA, ]
K2
X2THpP
X2TMP+1
+CHEB,!
CTMP
1,1

1,1
DTMP
DTMP+1

BTMP
BTMPe+ 1
CTYMP
CTMP
CTMP, I

8ZA,RSS

JMP
LDA
LD8
STA
$T8
LDA
LDB
STA
sT8
JSB
DEF
Jss
DEF
Js8
DEF
STA
ST8
JMP
LDA
LDB
JSB
DEF
Js8
DEF
182
JMP

CoLT

coury
BTMP
BTMP+}
ATMP
ATMP+}
DTMP
DTMP+ 1
BTMP
BTMP+1
FMPA, 1
X2TMP
+FSBA,1l
ATMP
+FADA,1
CTMP, 1
DTMP
DTMPe}
LOPC
DTMP
DTMPe1}
.FSB" l
ATMP
+FMPA, I
HALF
+CHEB
QCHEB'l

X2 mx#2
C POINYS TO COEFFICIENT TABLE

GET FIRST COEFF
D=C(N)

8=0
NsN={

C(N)m@ ?

ZERO FLAGS END OF TABLE
NO

A=B

B=D

D=C(N) =A+BeX2

ANS=(D=A)/2



PAGE

8417»
0418
P419
0420
f421
0422

0424
0425«
0426
0427
8428«
8429w
8430«
0431 »
P432w
8433w
Pa34w
8435«
6436
2437
2438
2439
0440
va4l
Baa2
0443
vaad
8445
8446
0447
8448
V449
8450
Pas1

0128 #09

11401
11403
11405
11427
11411

11413
11414
11418
11416
11447
11420
11429
11422
11423
11424
11425
11426
11427
11430
11431

gveowo
gaedeo
L1101
XA L)
povdvo

voBove
873401
060001
018376
0Rve33
V27424
P40444
pecaeay
127413
037413
063401}
N15364
porgde
o60enu1
127443

LIBRARY ROUTINES

X2TMP BSS
ATVMP BSS
8TrP BSS
CTvP BSS
DTMP BSS

NN

RN AR AR R AN R AN RN ARV RSN AP RO RN AR N O NN AN O RN R R S
SUBROUTINE TO COMPUTE THE ENTIER OF A NUMBER
WHCSE EXPONENT IS LESS THAN 13

X XTI XXX EXEXZXRXARASRRARZZS R AR RS2 AR X 22 2}

CALLING SEQUENCEs

LDA X (FLOATING)
LDA Xei
JSE LIENT. (RESULT INTERSBER)
JSB8 ERROR (EXIT IF EXPO(X)>14)
+1ENT NOP
STA X2TMP STORE WIGHW PART
LDA 1 MOVE LOW PART TO A
AND M8Ke ISOLATE EXPONENT
SLA,RAR ‘
JMP #e¢d4 IF NEGATIVE OK
ADA M1S
8SA,RSS EXPO(X) > 14
JMP LIENT,I YES, ERROR RETURN
1SZ ,IENT NO BUMP RETURN POINT
LDA X2TMP RESTORE HIGH PART
Jss IFIX CALL ENTIER
NOP
LDA 1 PUT RESULT INTO (A)

JMP JIENT,1



PAGE

453
P454w
0455«
@456«
0457
0458«
0439
0460
0461
P462
0463
B464
465
0466

0468
0469
Ba70Gw
0471w
0472w
V473
P474~
0475w
D4a76»
D477 »
0476+
Ba79w
0480w
0481«
p4sg2n
0483
0484
8485
04856
0487
P488
0489
va490
8491
0492
8493
8494
495
0496

2498
8499
8500
e591
p582

8129 #89

11432
11433
11434
11435
11436
11437

11449
1144y
11442
11443
11444
11445
11446
11447
11450
1145}
11452
11453
11454
11455

87463
07552
U163
Pb164
11932

pevaow
64336
B74154
ovdane
015020
127432

pRoave
Pulnel
027454
9734014
V15456
877462
143440
p612v0
8108376
P7Bd01
047402
63401
037440
127449

LIBRARY ROUTINES

(EXAAAXEEEZASS SRR X222 J

SUBROUTINE TO FLOAT AN INTEGER

(I Z AR A2 22222222 XXX XX ]

CALLEL BY JSB FLOAT WITH INTEGER IN A
THE FLUATING PUINT EQUIVALENT IS RETURNED

IN A &8 B

FLCAT NOP
LDB .15
STe EXP
CLB
JsB ,PACK
JMP FLOAT,I

(AR RX2AZRRRZ2RAZZRARZ A XA XA 2222 2 22

SUBROUTINE TO MULTIPLY BY A POWER OF TWO

[AXEAEXEEAREREEAARRESXE SRR 2 22222 X Q2

CALLING SEWUENCE

LDA X (FLOATING)

LDE X+1}

JSE PWR2 (RESULT FLOATING)
DEC N (INTEGER POWER)

RETURNS WITH X#«2tN IN A&B
NO CHECK IS MADE FOR EXPONENT
OVEKRFLOW OR UNUERFLOW

+PWR2 NOP
S§ZA,RSS
JMP L RET
STA X2TMP
J88 FLUN
STB X2TMP+1
ADA .PHWR2,1
RAL
AND MSK®
STA 1
ADB X2TMPe+1i
LDA X2TMP
+RET 182 .PWR2
JHMP PWR2,1

TT1 EQU LFDV
TT2 EQU IDIV
T3 EQU TEMPS+4
TT4 EQU TEMPSeS
FFLAG EQU 8SBOX

X=@ ?
YES, ANS=0

NEW EXPO = (OLD EXPO) +N

KEEP OLD MANTISSA
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000Q2»
0GR3w
004w
BueS
geoé
0007
ovo8
8009
T BN
vest
Y12
BY13
BU14
8015
Bboi6e
G617
118
2v19
0a29
13}
Bpe2
av23
Bo24
ep25
2126
0v27
P28
o029
V30
VY3t
0832
0833
B34
P35
636
037
P38
Pv39
Bvuag
bual
BY42
VY43
Bvda
Puvad
0o46
Bva7z
6448
By49
050
2051
Bu52
253
LY
Pe5%
besS6
us7

2130 »10

11456
11457
114060
11461
11462
11463
11464
11465
11406
11467
11479

11471
11472
11473
11474
11475
11476
11477
11580
11501
11502
11503
11504
11505
11506
11547
11510
11511
11512
11513
11514
11515
11516
11517
11520
11521
11522
11523
11524
11525
11526
11627
11530
11531
11832
11533
11534
115358
11536
11537
11549
1154}

160157
P34157
010401
002uR2
827610
160157
010420
870171
pS5¥416
Q2<a01
114250

160157
0194014
B02003
1242%6
114231
ee6oe7
124267
034157
160001
w7e173
260171
8504106
827561
044325
160001
p78174
010376
003004
870178
e7p176
166001
evi727
BL10376
003004
078177
114255
Po2400
073767
060157
05w143
827540
160157
216420
B50v404
037767
027549
006400
857767
215656
166173
034173

MATRIX ROUTINES

-

RN R RS E R AR NN AT AR R RO R RN RN AR

'MATRIX STMT EXECUTION CONTROL

AEARRAANRNRN AN R ARBARRO RN R QOO RW

EMAT

EMATY

EMAT2

EMATS

LDA
182
AND
SZA
JMP
LDA
AND
STA
CPA
RSS
JSB

TEMPS, I
TEMPS
MSK1

EMAT7
TEMPS, I
OPMSK
MLBX1E
RDOP

PRNIA,I

LDA TEMPS,1
AND MSK1
SZA,RSS

JMP XEC4A,l
JSB SSYMA,I
INB,SZB,RS8S
JMP EBM1A,I
182 TEMPS
LDA 1,1

STA B

LDA MLBX1
CPA RDOP
JMP EMATS
ADB .2

LDA 1,1

STA Bi+}
AND MSK@
CMA, INA

STA B2

STA B2+l
LDA 1,1
ALF,ALF

AND MSK®
CMA, INA

STA B3

J88 LCK2A,1
CLA
STa
LDA
CPA
JMP
LDA
AND
CPA
182
JMP
cLB
cPB

MCKS
TEMPS
PRADD
EMATS
TEMPS,!
OPMSK
B30eo
MCKS
EMATS

MCKS

JS8 EDELM
LDA Bi,1

182 B1

MAT READ

OR

MAT PRINT?

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

ROW

COUNTER
ENSURE ARRAY IS DEFINED
SET DELIMITER

AS COMMA
MORE
STATEMENT?
NO
YES
EXTRACT DELIMITER
SEMICOLON?
YES

COMMA
DELIMETER?
YES
LOAD
NEXT



PAGE

ees58
2059
pv6d
Pu6l
vv62
0063
o064
Pu6b
pB66
0v67
P68
4069
Puv70
8071
Pe72
BU73»
w74
0e75
@76
ve77
ov78
Ve79
pa82
0vs81
pes2
Bp83
Pvn8a
Pwed
0pe6
vos7
vess
"X -1
By9a@
ge9l
Buv92
Bav3
0094
w95
bAg6
DOY7 w
Bv9s
2499
0100
Bluvl
Bloe
0163
io4
p1ed
0ive
Blez
0108
V109
2110
111
0112
2113

0131 #10

11542
11543
11544
11545
11546
11547
1155¢
1158514
115%2
11553
11554
11555
11556
115%7
11560

11561
11562
11563
11564
11565
11566
11567
11570
11571
11872
11573
115674
11567%
11576
11577
1160e
11691
11602
11623
11604
11605
11606
11007

11610
11611
11612
11613
11614
11615
11616
11617
11620
11621
11622
11623
11024
11625
11626
11027

164173
V34173
015643
034175
W27535
P15677
815677
062176
B70175
8344177
p2754¢0
64157
054143
124256
827471

074175
160157
B186420
864157
054143
po24¢e0
850412
B17732
V60175
48325
16840
215336
001100
ve3204
670177
114254
172173
034173
174173
034173
034177
027600
#27555

114231
P26vL4
160y
ez7ey177
p74175
va4325
162001
P7p200
002404
071656
160157
034157
pezuen
par7iy
Bloavt
002003

EMATA

EMATS

EMATS

EMAT7

EMATE

EMATS

MATRIX ROUTINES

LDB Bi,l
182 B}
JSB ENOUT
182 B2
JMP EMAT2
JSB OUTLN
JSB QUTLN
LDA B2+l
STA B2
1sZ2 B3
JMP EMATJ
LDB TEMPS
CPB PRADD
JMP XEC4A,!
JMP EMATY

STB B2

LDA TEMPS,I
AND OPMSK
LDB TEMPS
CPB PRADD
CLA
CPA B22060
JSB KEDImM
LDa B2

ADA ,2

LDA @,
JSB MDIM
ARS
CMA,INA
STA B3

JSB FDAT,1
STA 81,1
182 Bl

ST8 B1,I
182 B1

182 B3

JMP EMATE
JMP EMATA4

Js8
Ing
LDA §,1

STA B3

ST8 B2

ADB ,2

LDA §,1
STA B3+l
CLA,INA

STA EDELNM
LDA TEMPS,I
1SZ TEMPS
8SA

JMP EMALL
AND MSK1
SZA,RSS

SSYMA,I

ELEMENT

OUTPUT 1IT
ROW COMPLETE?
NO
YES, DO
SPACING
RESETY
COLUMN COUNTER
ARRAY EXHAUSTED?
NO
YES, MORE
STATEMENT?
NO
YES

SAVE SYMBOL TABLE POINTER
EXTRACY
NEXT OPERATOR
STATEMENT
EXHAUSTED?
YES
't 2?
YES,
LOAD
ARRAY
NIMENSIONS

REDIMENSION ARRAY

SET
ARRAY
ELEMENT
COUNTER
FETCH VALUE
STORE

I7

ARRAY EXHAUSTED?
NO
YES

SAVE
BASE ADDRESS
OF DESTINATION
ARRAY
SAVE SYMBOL TABLE ADDRESS
SAVE
IT8
DIMENSIONS
ASSUME MAT
REPLACEMENT
LOAD NEXT
OPERAND
ARRAY FUNCTION?
YES
NO
SCALAR MULTIPLICATION?



PAGE

P114
0115
2146
8117
2118
@119
0120
v12l
8122
8123
0124
2125
8126
e127
0128
8129
9130
0131
g132
0133
8134
0135
0136
0137
2138
#0139
B140w
P14}
6142
2143
0144
0145
0146
0147
pia8
0149
8159
0151
0152
8153
0154
0155
8156
0157
0158
159
8160
o161
0162
0163
0164
8165
166w
8167
@168
169

0132 #1¥4 MATRIX ROUTINES

11630 027701 JMP EMALQ
11631 114231 JSB SSYMA,I
11632 0boo004 INB

11633 160041 LDA 1,1
11634 870173 $TA Bl
11635 p44323 ADB .2
11636 1660e1 LDA 1,1
11637 0704174 STA Bl+}
11649 P64157 LD8 TEMPS
11641 854143 CPB PRADD
11642 027662 JMP EMATSO
11643 160157 LDA TEMPS,I
11644 001160 ARS

11645 001727 ALF,ALF
11646 #14362 AND .63
11647 849436 ADA M6
11656 671656 STA EDELM
11651 1621587 LDA TEMPS,I
11602 Plo4ud AND MSK{
11653 114231 JSB SSYMa,I
11654 0006304 INB

11655 160001 LDA 1,1
11656 @#704175 STA B2
11657 244325 ADB .2
11660 160901 LDA 1,1
11661 970176 STA B2+l
11662 861656 EMATY LDA EDELM
11663 043666 ADA LMAP
11664 1140060 Jss 0,1
11668 124256 JMP XEC4A,l
11666 111666 LMAP DEF LBASE~1,1
11667 012123 LBASE DEF REPLC
1167¢ 012103 DEF ADD
11671 012116 DEF SuUB
11672 212334 DEF MULT
11073 8124170 DEF SZER
11674 0812145 DEF LCON
11675 912176 DEF LIDN
11676 212444 DEF LINV
11677 012266 DEF TRAN
117060 012137 DEF SMULT
11791 960334 EMALO LDA .10
11702 071656 STA EDELM
11703 114232 JSB FETCA,!
117844 070171 STA MLBX1
11725 0744172 ST MLBXi+1
11726 p34157 182 TEMPS
11707 034157 1SZ TEMPS
11710 027622 JMP EMATO
11713 881727 EMALL ALF,ALF
11712 ©d1700 ALF

11713 010344 AND .31

YES
NO
SAVE
BASE
ADDRESS AND
DIMENSIONS
OF FIRST

SOURCE ARRAY

STATEMENT
EXHAUSTED?
YES
NO
EXTRACT
AND
RECORD
EMAY
OPERATOR
SAVE

BASE ADDRESS
AND DIMENSIONS
OF SECOND
SOURCE ARRAY

TRANSFER TO
APPROPRIATE
ROUTINE

SET SMULT
OPERATOR
EVALUATE
AND SAVE
SCALAR
GO Yo
PROCESS
SOURCE ARRAY

EXTRACT

TYPE



PAGE @133 #31@ MATRIX ROUUTINES

0178 11714 V404490 ADA M8 RECORD EMAT
0171 11715 071656 STA EDELM OPERATOR TYPE
@172 11716 04P440 ADA M8 INV OR

0173 11717 002028 §S8A TRN?

P174 11720 027725 JMP EMAL2 NO

0175 11723 1608157 LDA TEMPS, 1 YES, LOAD

0176 11722 034157 1SZ TEMPS SOURCE

0177 11723 034157 182 TEMPS ARRAY

0178 11724 027626 JMP EMATSH SYMBOL
0179w

0183 11725 064157 EMAL2 LDB TEMPS REDIMENSIONING
0181 11726 P54143 CPB PRADD PART?

B182 11727 027662 JMP EMATY NO

p183 11739 B17732 JSB REDIM YES

184 11731 027662 JMP EMATS

D186 RRARA RN AR AR RN RN N AR RN ARSI AN ED
B187« SUBROUTINE TO REDIMENSION ARRAY
0188w AR ARARR RN R AR RN AR RIRR R AR ARSI RN RS
0189 11732 PV0O6P RELIM NOP

0196 11733 ©17767 JS& MCKS EVALUATE

2191 11734 005727 BLF ,BLF AND SAVE

0192 11735 074200 STB B3+l ROW COUNT
2193 11736 000404 CLB,INB LOAD DEFAULT COLUMN COUNT
0194 11737 034157 182 TEMPS SINGLE

0195 117409 160157 LDA TEMPS,I DIMENSION
8196 11741 Bi2420 AND OPMSK ARRAY?

197 11742 050407 CPA LF

0198 11743 027746 JMP REDI} YES

U199 11744 017767 JSB MCKS NO, EVALUATE COLUMN COUNT
02006 11745 834157 1S2 TEMPS MOVE PAST

0201 11746 034157 RELI1 18X TEMPS RIGHT BRACKET
R282 11747 044200 ADB B3+l PACK

B203 11750 0874200 STB B3+l DIMENSIONS
0204 11751 060175 LDA B2 STORE IN

0205 11752 040325 ADA .2 SYMBOL

vee6 11753 174060 §T8 8,1 TABLE

6267 11754 040431 ADA MY COMPUTE

C2u8 11755 l6vwvoe LDA 0,1 PHYSICAL

8209 1175€¢ 013336 JsB MDIM ARRAY SPACE
0210 11737 e78172 STA MLBXi+} SIZE

211 11760 069200 LDA B34} COMPUTE

0212 11761 0815336 JSB MDIM NEW SIZE

0213 11762 203204 CMA, INA NEW

8214 11763 B4vi72 ADA MLBX1e1l 81ZE

6215 11764 00220 SSA ACCEPTABLE?
8216 11765 214477 J88 ERROR NO

#217 11766 127732 E7 JMP REDIM,I YES



PAGE

P219w
p2208»
B2+
p222
8223
0224
p225
8226
0227
8228
0229
0230

2134 #»10

11767
11770
11771
11772
11773
11774
11775
11776
11777

PLBB0Y
114232
815353
0e6p04
060001
240460
guce2t
124272
127767

MATRIX ROUTINES

AN R AN R AR RN NN AR AN AN N RN AR R AR RN ARNAANE AR

SUBROUTINE TO EVALUATE & CHECK A SUBSCRIPT

AR RN AN RN R IR AN B AARAR AR AN NN E RGO REONEr

MCKS NOP
JSB FETCA,l CALL FOR EVALUATION
J8B SBFIX CONVERT TO JNTEGER (ROUNDED)
INB UNBIAS SUBSCRIPT
LDA 1 PUT INTO (A)
ADA M236 LESS THAN
88A,RSS 2567

JMP E6M1A,l NO
JMP MCKS,I YES, RETURN SUBSCRIPT IN (B)



PAGE @135 #18 MATRIX ROUTINES

B232 12040 ORG 12m@08

0233+
VPAYSEEEEASEELEEAREA RS ES AR SEEAAAAL AL A A A A AL AR A
B2I5nwnann MATRIX ROUTINES thdptees

D3O AN AR SN IR AR AR R AR R R AN AR S AN ARNRARE ARG RN SRR AS
©237%CALL FOR MATRIX OFERATION IS MADE WITH FOURw
P238+PARAMETERS,ROUTINE NUMBER AND ADDRESS OF "
P239+SYMBOL TABLE OF THREE MATRICES, FUR SCALAR ¢
P240*MULT,LAST 1S ALDRESS OF SCALAR VALUE .
P241*0PERATION IS OF FCRm B3=B1 OP B2 .
@242+ THE ADDRESS OF THE BASE ADDRESS OF MATRICESw
0243+18 GIVEN InN B1,82,83, THE DIMENSIONS OF A «
0244«MATRIX 1S GIVEN IN B(l)+1, ROWNS IN MOST S]G»
6245«PART(MSP) AND COLULMN IN LEAST SIB PART(LSP)+

0246""*'*!0.!"*..."t't.".tt.."..Q.Q'.'ttt'.

vea7«
0248«
0249«
25U et ke AR AR AR RN AN R AR R AN RARAERARANAROI SRR AR QR ORS
B251wun SUBROUTINE GENERAL T

BRE2N R R A AR AR R IR R AR AR AR A RN R ARARERANENC AR R AR AN h AN
0253«B3=BL OUP B2 SUBRCUTINE COMPUTES AN ELEMENT»
©254%0F B3 AND INCREMENTS TO NEXT ELEMENT, THE =
P255%JPERATION THAT S PERFORMED AND .
0256+ THE MATRICES INCREMENTED ARE

U257« MUDIFIED BY RUUTINES ADD, SUB, REPL

0259«CUMPATIBILITY OF THREE MATRICES USING SuB
@26@=COMPARE (PAKAMETERS SUPPLIED IN REG A,B)

"

.

*

P2584SCALAR MULT, CON,2ERU,IDN, ROUTINE CHECKS
"

"

"

0261ttti.tﬁ'*ti.t.t*ﬂt"Q.Qt'.t'i'.'.i.ttt'."'i

B262w

V263 12v0p 0PYEVB GEMER NOP SUBROUTINE GENERAL
P64 12001 06BL76 LDA B2e¢1} LOAD DIM FOR MATRIX 2
0265 12002 P64174 LDB Ble+} LOAD DIM FOR MATRIX 1
0266 12003 8160232 JS8 COMPR CHECKS ROW AND COL DIM
0co7» ARE COMPATIBLE

268 12004 V60174 GEMN2 LDA Biel LOAD DIM FOR MATRIX 1
2269 12085 064200 LDB B3e+} LOAD DIM FOR MATRIX 3
0270 120406 016832 JSB COMPR CHECK ROW AND cOL DIM
P271 12007 B15236 JSB MPY COLUMNS IN (A)

272 12861p N13115 DEF T3 ROWS IN T3

0273 120411 003004 CMA, INA

ve74 12012 073134 STA LPIV «ROWS*#COLUMNS

0275w COMPUTES B83=B1 OP B2
0276 128413 160173 LOCP LDA Bi,l LOAD

©277 12vul4 034173 182 Bi NEXT

8278 1201% 164173 LDB Bi,1I SOURCE

0279 12016 034173 182 B1 ELEMENT

0280 12v17 ©000MAve MULL1 NOP USUALLY A JSB

0281 12vV20 00B3VY NOP USUALLY DEF B2,!1

w282 12v21 170177 STA B3,1 STORE

W83 12022 034177 182 B3 NEXT

w284 120423 174177 ST8 83,1 DESTINATION

0285 12024 934477 182 B3 ELEMENT

€286 12025 @0OVEVY MOL2 NOP 1SZ g2 FOR

G287 12026 PDoR2ALY NOP MAT ADD OR SUB



PAGE 2136 #1060 MATRIX ROUTINES

9268 12027 837134 182 LPJV

0289 12030 026013 JMP LOOP COMPUTE NEXT ELEMENT
0290 12031 1206000 JMP GENER,I

0291+

0292+

D20t AN A AN RR R AR F R AR ROV ANAGARN AL RARORAIRR R RN GOSN

0294nwnw SUBROUTINE COMPARE reee

PR R R R R R R R Y R R R R R R R R Y R R T X L)
P296«ROUTINE CUMPARES LIM OF TWO MATRICES GIVEN »
0297«THEIR DIM IN REGISTERS A,B *
0298«DIMENSIONS ARE GIVEN IN B(])¢2 L
BN AN R AR R R E AR R AR AR AR NSO RO AR RN R AN NN R AR N N RO ED
8300«

B384 12032 UOVUVO COMPR NOP

8302 12033 AbvRU} CPA EQUAL?
6303 12034 002001 RSS YES

0394 12035 914477 LEKR JSB ERROR NO

0305 12036 P0O1727 ALF,ALF SAVE

0306 12037 818376 AND MSK@ # OF
8307 12040 073115 STA T3 RONWS
0308 12041 060R0VOY LDa 1

8369 12042 910376 AND MSKO SAVE #
0310 12043 0873116 STA T4 OF COLUMNS
8311 12044 126032 JMP COMPR,!

0312»

0313w
031‘ntt'ttﬁ*tﬁt't.tQ*t.t'ﬁQtt.".t'..it't.'tnt'.t
O3 1Snwnwnw SUBROUTINE LCHK tatene
ﬂslbttitittttt*'ttiitt.tttt.'ttt.ttiiti.t.".t't‘
B317«TESTS THAT NO ELEMENT IN A MATRIX 18 .
D338«UNASSIGNED, ENTRYY CHECKS MATRICES BIVEN BYe
B319«B1 AND B2 AND ENTRY 2 CHECKS ONLY Bi .

D320 st AN AN AR NN AN ARV ANV AR AR ABAN R AN RIRAR O R AN QN EDS

8321«
0322 12045 002000 LCHK2 NOP

0323 12046 062045 LDA LCHK2

0324 12047 072051 STA LCHKY

09325 1205¢ 926055 JMP #¢8

0326 12051 000008 LChKi NOP

‘0327 12052 064178 b8 B2 BASE ADDR

P328 12053 060176 LDA B2+} ROW AND COL DIiM,

0329 12054 016061 J88 LCHK4 TEST EACH TERM QOF B2
D330 12455 V644173 LD8 B} BASE ADDR

P331 12056 060174 LDA Biled ROW AND COL DIM,

0332 12057 ©8416@6} JSB LCHK4 TESTY EACH TERM OF 81
0333 12960 126251 JMP LCHKL,1

03340

2335 12061 0PVAVG LCHK4 NOP SUBROUTINE TO TEST TERMS
8336 12062 877120 sTe T6 SAVE

8337 12063 815336 JSB MDIM COMPUTE SIZE OF MATRIX
0338 12¢64 801100 ARS SET NEGATIVE

P339 12065 BO3vN4 CMA, INA

0340 12066 073121 STA T7 COUNTER FOR ELEMENTS
@341 12067 163120 LCKHKG6 LDA T6,! LOAD

0342 12070 037120 182 Té

8343 1273 167120 LDB 76,1 ELEMENT
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P344 12072 037120 182 16

D345 12073 065P470 CPA MNEG COMPARE WITH PRESET QTY,
0346 12074 026676 JMP »+2

2347 12075 026100 JMP LCHKSD

0348 12476 254471 CPB MNEG+}

0349 12077 014477 JS8 ERROR ERROR 'MAT UNASSIGNED'
0350 12100 837121 LCFKS [SZ T7 DONE?

0351 12141 026067 JMP LCHK® NO

9382 12102 126061 JMP LCHK4,! YES

D353

6354

6355wt*t¢*tattt.tttatatctatatatﬁﬁtnatnﬁgtttt.ac.t

P356x=ww  SUBROUTINE MATRIX ADD T2

YA R A R R R R A R R R R AR R AR AL L A S Al
@358+81,R82,83 CONTAIN ADDRESS OF BASE ADDRESS OF»
8359« THREE MATRICES, RCUTINE EXECUTES B3I=Bi+B2 «

0300*BY MODIFYING INSTR IN ROUTINE GENERAL "
9361ti'*t*ti.Q*ittﬁit*tﬁ*tt.tit.i*.*t*.tdt'iai‘tt

0362w

9363 12193 B8eUA0GE ADD NOP

0364 12164 063135 LDA LPLUS JSB ,FAD

0365 12105 272017 ADL1 STA MOD1 SET IN BGENER

B366 12106 B63136 LDA LPLUS*! DEF OF 82,1

0367 12187 ©B72020 STA MOD1e+l MODIFY ROUTINE GENERAL
B368 1211¢ 063141 LDA INCB2 182 B2

0369 12111 872025 STA MOD2

0372 12112 @72v26 STA MOD2+}

8371 12113 ©16051 JS8 LCHK1 TEST 81,B2 FOR UNASSIGNED TERMS
8372 12114 2169v0 JS8 GENER ROUTINE GENERAL

9373 12115 126103 JMP ADD,I EXIT TO MAIN PROGRAM
374w

B375»

ﬂ376iiiitt'.t*tii*ttt*ttt"it*tit*i"*"t&t'tt.ﬁt

@377#%++* SUBROUTINE FMATRIX SUBTRACT (T

0378'*i**ti**t**t'ttittﬁ0*iﬁti.ii'tittttﬁ*ttttttt
@379eB1,B82,B3 CONTAIN ADDRESS OF BASE ADDRESS OFe
@388« THREE MATRICES, RCUTINE EXECUTES B3=B1=B2 *

@381«BY MODIFYING INSTR IN ROUTINE GENERAL »
ﬂsezwcat-t*tttaaattt'atat*a'taaatnaaitﬁottawattaﬁ
V383w

8384 12116 APPACD SUB NOP LET

P335 12117 062116 LDA SuB ADD DO
P3s6 12120 W72103 STA ADD RETURN
@387 12121 063137 LDA LMIN JsB ,FsB

0388 12122 026105 JMP ADD1
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0390w
R R I T L T T T T I R T P T Y
03920 nww SUBROUTINE MATRIX REPLACE aRwe

URTKREEEE ARSI AAXE RSS2 AR ARl A A ddd

¥W394%B1,83 GIVE ADDRESS OF BASE ADURESS OF GIVENe
O395«MATRIX AND RECEIVING MATRIX RESPECTIVELY L]
R R R R R R X R R R R R SRR A R AR AL ]

0397 12123 900908 REPLC NOP LET
0398 12124 862123 LDA REPLC 8ENER DO

6399 12125 072000 STA GENER RETURN

0480 12126 902400 cLA NO

0401 12127 086420 cLe OPERATION

P4B2 12130 072017 REPL1 STA MOD} SET

@403 12131 076020 STB MOD1ed OPERATION

P4u4 12132 002400 CLA B2

8485 12133 872p25 STA MOD2 NOT

pap6 12134 072826 STA MOD2+1 USED

0407 12135 V16045 J88 LCHK2 TEST 81 FOR UNASSIBNED ELEMENTS
0408 12136 026004 JMP GEN2

0409

0418

041 1Qt*'i'..it‘t*t.i.ﬁit*'i'.i.*."ﬁ"'.t*'..ﬁ'*'

@412«sww SUBROUTINE MATRIX SCALAR MULT rean

A 3N SN AN AR RN AR RN SRR R AN R R RN AR AN AANN R RN NN AR
0414+81,83 GIVE ADDRESS OF BASE ADDRESS OF GIVENe
D415+MATRIX AND RECEIVING MATRIX RESPECTIVELY *

B416+MBXL HULDS ADDRESS OF SCALAR VALUE .
DA17 AR R AN AR AR RN AN ARRE AR RN AN AR AR NI ARRRAR RNy R S
Dal8»

P419 12137 B0BVEE SMULT NOP LEY

2420 12140 062137 LDA SMULT GENER DO
2421 121431 072900 STA GENER RETURN
0422 12142 063140 LDA LTIME 8ET FOR
P423 12143 064323 LDB MBXL MULTIPLY
0424 12144 0206130 JMP REPL1

8435w

0426

D427 NN AN AR R E R AN AR AR AR IR A AR AR AR AN RN AN AR TR NN
B428wewn SUBROUTINE MATRIX CON 211

BAR20 R RN R A AR R R ANRAARN IRV EANI R RN O RR A AR AR AR RS
B43O#SETS MATRIX TO ALL ONES, B3 IS ADDRESS OF =

Da31«BASE ADDRESS OF MATRIX, *
PRI AR e R I R R R R R R R A SR R A 2L ]
D433

0434 12145 000000 LCON NOP

0435 12146 060466 LDA HONE

8436 12147 064325 LD .2

437 12150 870171 LCCN1 STA MLBX1 SET

0438 12151 874172 STB MLBXied CONSTANT
0439 12152 060200 LDA B3+}

0440 12153 015336 JSB8 MDIM SET

0441 12154 001100 ARS ELEMENT
0442 12155 0030V4 CMA, INA COUNTER
0443 12156 873134 STA LPIYV

0444 12157 060171 LDA MLBX1 LOAD

0445 12160 064172 LDB MLBXi+1 CONSTANT
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P446 12161 370177 LCCN2 8TA B3I,! STORE
V447 12162 034477 182 B3 IN

2448 12163 174177 STe BJ3,!1 NEXT
D449 12164 034177 182 B3 ELEMENT
P45 12165 V37134 182 LPLV DONE?
0451 12166 026161 JMP LCON2 NO

0452 12167 126145 JMP LCON,1 YES

V453w

0adax«

DASB* A I N A AR R AR AN AR ANR R AR A ARARRARARRAR AR A ARG R NS
D456%wnn SUBROUTINE MATRIX ZERO LA A A

PLYAREIEIERR SRR SRR R A AL S AAL AR R AL LR AL AL A0 R
P458+SETS MATRIX YO ZERO, B3I 1S ADODRESS OF BASE «
P459%ADDRESS OF MATRIX, 81,82 ARE REDUNDANY *
Pa6V«SET B1=@ AND USE SUBROUTINE CON,ENTRY2 *

0461‘ttiitt.'Oﬁtﬁﬁiﬁi*itit'."Q..Q"Q'tt"t""“

Pd62e

8463 1217@¢ PBV0@@ SZER NOP -

0464 12171 062170 LDA SZER CONVERT
Ba6%S 12172 72145 STA LCON

466 12173 00248040 CLA LCON

0467 12174 PubaRp cLs

0aes8 12175 V26150 JMP LCON! TO0 SZER
0469+

0470
ﬂ471tttttttti*'titttt...ﬁttittt’*tttiﬁﬁ.tt'tt*"t
Bda72unww SUBROUTINE MATRIX IDN (221

VAT R I AR R R IR SRR AR A AR AR AL AR A A A LA LA LA

W4a74«ROUTINE SETS UP ILENTITY MATRIX
B475%B3 1S ADDRESS OF BASE ADDRESS OF MATRIX

*
L]

P476%USE SZER TO SET MATRIX TO ALL ZEROS, ON *
@477«RETURN CHECK FOR SQUARE MATRIX, *

C47 80 R A AN AU AR R RN R A AR A RN R A RN R IO RNAR RO AR E AW RD

D479«

0480 12176 000@ee LILCN NOP

0481 12177 069177 LDA B3

P48 1220 673123 STA T9 SAVE BASE ADDRESS

2483 12201 0164709 JSB SZER SET ALL MATRIX YO ZERO
0484 12242 P6Y20P LDA B3+} 18

D485 12233 ovlL727 ALF/,ALF ARRAY

0486 12224 V50200 CPA B3+} SQUARE?
8487 12265 ooi1nle ALS,SLA YES

0488 12206 026935 JMP LERR NO

D489 12207 010401 AND MSK1 SAVE ROW
2490 12219 0790171 STA MLBX1 LENGTH
P491 12211 PL1100 ARS SAVE

0492 12212 V030064 CMA, INA ROW

2493 12213 0764172 STA MLBX1+1 COUNTER
0494 12214 067123 LDB T9 RESTORE

P495 12215 0A74177 STB B3 83

0496 12216 0606466 LIDN1 LDA HONE STORE

8497 12217 1783b1 STA 1,1

0498 12220 PBLUL4 INB 1.2 ON
2499 12221 064325 LDA .2

0500 12222 17060v¥1 STA 1,1 DIAGONAL
0501 12223 0064904 INB
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1.1 1
05083
0504
0505
8506«
8587«

8140 #»10

12224
12225
12226
12227

044171
034172
neo6216
126176

MATRIX ROUTINES

ADB MLBX1
1SZ MLBXi+1l
JMP LIDNY
JMP LIDN,I

MOVE TO NEXT DIABONAL ELEMENT
DONE?

NO

YES

I A AR R A R TR R R RS RS2 AR AR R A AR AL A AL MDA 0

G500 wrwnw

leﬂit*ﬁiﬁt*it.tiiititttttt.‘t**ﬁﬁ*i'tiidt‘t'ﬂ.tt

6511w
8512w
0513
0514
8515
0516
9517
8618
2519
8520
6521
86522+
6523
¥b24
8525
0526
ps527
8528
8529
0530
9531w
¥532
8533
534
8535
2836
8537
8538
¥539
0541
8541
P542
0543
0544
8545

12230
12231
12232
12233
12234
1223%
12236
12237

12249
12241
12242
12243
12244
12245
12246
12247

12250
12251
12252
12253
12254
12255
12256
12257
12264
12261
12262
12263
12¢64
12265

SUBROUTINES DLD AND DST

dveeovo
016250
112230
¥36232
162204
n36264
166264
120230

aad2a0v9
016250
112249
836240
172204
n36264
176264
126240

2R0LABY
072265
162250
B72264
062265
162264
BB1275
826253
872264
262265
36250
126250
#As0%00
eovoen

.DLD

JDST

GETAD

GET

ADRES
TINY

NOP

JSB GETAD
DEF ,DLD,!
182 .DLD
LDA ADRES,!
I1SZ2 ADRES
LDB ADRES,!I
JMP ,DLD,!I

NOP

JSB GETAD
DEF .DST,!1I
1sz .DST
STA ADRES,I
182 ADRES
STB ADRES,I
JMP ,DST,I

NOP

STA TINY
LDA GETAD,I
STA ADRES
LDA TINY
LDA ADRES,I

(X2 222

GET ADDRESS

BUMP RETURN ADDRESS
LOAD MIGH PART,

LOAD LOW PART,

GET ADDRESS,

BUMP RETURN ADDRESS,
STORE HIBH PART,

STORE LOW PART,

COMPUTES EFFECTIVE ADDRESS,
SAVE A REGISTER,

GET POINTER TO ADDRESS,
STORE IN ADRES,

RESTORE A REGISTER,

RAL,CLE,SLA,ERA TEST FOR INDIRECY

JMP GET

STA ADRES
LDA TINY
1SZ GETAD
JMP GETAD,1
8SS 1

BSS 1

IT Is INDIRECT,
EFFECTIVE ADDRESS,

RETURN
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0547«

YL R R R R R R P R R R R R T R R 2

B549wwwxn SUBROUTINE TRANSPOSE AR RN

I AR R R R R R R R R R P R Y R R Y ' R

D553« TRANSPUSE OF FORM 83 (M,N)=T(BL(N,M)) ]

9552%81,83 GIVE ADDRESS OF BASE ADDRESS OF GIVENe

P553%«AND RFCEIVING MATRICES RESPECIIVELY, *

LY SRR AR R R R R R R R R R R R R T Y Y R

0555«

2556 12266 000¥BE TRAN NOP

0557 12267 0160145 JSB LCHKR2 TEST 81 FOR UNASSIGNED TERMS
558« CHECK DIMENSIONS

9559 1227¢ 0602¥0 LDA B3+t PARAMETERS OF B3

d56v 12271 001727 ALF ,ALF INTERCHANGE ROW AND COLUMN
0561 12272 064174 LDB Bi+l PARAMETERS OF Rt

8562 12273 816232 JSB COMPR SUBROUTINE COMPARE

0563« DIMENSIONS COMPATIBLE
8564 12274 015236 JSB MPY # OF COLUMNS IN (A)

V565 12275 013115 DEF T3 # OF ROWS IN T3

566 1227¢ 0673134 STA LPIV PRODUCT OF ROW«COL

8567 12277 063116 LDA T4 SET

B568 123040 VG3Y04 CMA, INA COLUMN

0569 123¥1 0735117 STA T8 COUNTER

B57aw T6 1S INDICATOR YO SELECT
0371+« WHICH ELEMENT IN A COL OF
us72» B1 IS TO BE TRANSPOSED
¥573 123102 @R24¥8 TRANL CLA

#8574 12383 073120 STA T6 SET T6=0

8575 12394 067120 LNEXY LDB T6 LOAD

0576 12325 DUSuve BLS

V577 12346 044173 ADB 81 NEXT ELEMENT

0378 123¢7 160061 LDA 1,1

B579 12310 PA6UI4 INB OF COLUMN

P58 12311 1640ut LDB 1,1

w584 12312 179177 STA B3, 1 STORE

582 12313 834177 1SZ 83 IN

N583 12314 174177 STR B3.,1 ROW

8584 12315 34177 182 B3

0585 12316 ©¥63129 LDA T6 SET T6=T6+74

586 12317 043116 ADA T4 76 POINTS TO NEXT TERM IN
w587 12328 07312¢@ STA T6 A COLUMN TO0 BE TRANSPOSED
V588 12321 0535134 CPA LPIV TEST FOR LAST IN COL

UHB9 12322 026324 JMP »¢2

6590 12323 026304 JMP LNEXT

0591 SET RASE ADDRESS TO FIRST
0592~ TERM IN NEXT COLUMN

0593 123524 034173 182 Bl

D594 12325 £34473 1sZ Bt

PB95 12326 837117 182 15

0596 12327 126302 JMP TRAN\ TRANSPOSE NEXT cOL

8597 1233¢ 126266 JMP TRAN,I EXIT TO MAIN PROGRAM
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oV
PUDI N AR R AN RN R F R AR AR R A RN A AR AANAANRAARARA RN AN RS
Bpo4wnne SUBROUTINE MATRIX MULT A

B SN R R AR R AR RN R R A R R AR R AR NN AN AN RN R EANARAON RN R RS
PPR6%ROUTINE 18 OF FORM B3I(M,P)=BL(M,N)2B2(N,P) =
Pve7=B1,82,83 ARE ADDRESSES OF BASE ADDRESSES OF«

008« THREE MATRICES ”

DO RN RN AN S R R A A R AR RN R R AN N AR E AR AN AR NN R AR RN ARG R AR

PG10w

Vo1l 12331 000a@e MULT NOP

vo12 12332 916051 J88 LCHK1 TEST B81,B2 FOR UNASSIGNED TERMS
B@13» CHECK DIMENSIONS

Buid4 12333 064200 LDA B3+1 PARAMETERS OF B3

Ov1S 12334 810376 AND MSK@ SAVE COLUMN COUNTY

Pp16 12335 ©73120 STA T6

0217 12336 060176 LDA B2+1} PARAMETERS OF B2

0218 12337 B1v376 AND MSK@

0019 1234y 853120 CPA T6 COLUMNS EQUAL

P02 12341 V0G2RV1 RSS IN NUMBER?

P21 12342 026035 JMP LERR NO

0pe2n COMBINE B3,B2 PARAMETERS
P23+ INTO (M,N) AND COMPARE
bo24w WITH THOSE OF 81

Pp2B 12343 068200 LDA B3¢} PARAMETERS OF B3

BP26 12344 210460 AND m236

pa27 12345 070001 STA 1 STORE ROW IN MSP OF B
0028 12346 069176 LDA B2+} PARAMETERS OF B2

0v29 12347 vol727 ALF,ALF GET ROW COUNT

Up30 1235p 810376 AND MSK@ IN (A)

P031 12351 040001} ADA COMBINE A AND B

0832 12352 064174 LDB Biel PARAMETERS OF Bj

PP33 12353 P16p32 JSB COMPR COMPARE ROW AND COL
Po34w DIMENSIONS ARE COMPATIBLE
PY3S= M,N ARE STORED IN 73,74
Pu3ew SAVE B2 AS DESTROYED IN
P37 12354 068175 LDA B2 MULT

PP38 12355 073117 STA T5

B39 12356 863115 LDA T3 SET

Vo4 12387 2830UV4 CMA, INA ROW

P041 12360 B73123 STA T9 COUNTER

0242 12361 0863120 MULT4 LDA T6

0643 12362 8030064 CMA, INA

Vid4d 12363 073124 STA T10 SET COUNTER

0v45 12364 B63117 LDA TS

2046 12365 070175 STA B2 RESTORE BASE ADDRESS B2
0047 12366 DP2408 MULT3 CLA

VY4B 12367 0873125 STA T11 COUNTER FOR B2, INCR BY
0649w 2«P AND POINTS TO NEXT TERM
0850« IN coL 7O BE MULTIPLIED
2051 1237@ 073126 8TA Ti2 COUNTER FOR Bi, INCR BY 2
PN52e AND POINTS TO NEXT TERM
VOS5I IN ROW TO BE MULTIPLIED
Pv54 12371 0Bb4vE cLB

Wu55 12372 016249 JSB .DST CLEAR TO ZERO

aes56 12373 12€177 DEF 83,1

P57 12374 064173 MULTZ2 LDB B} COMPUTE PROD OF ONE TERM
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0058
0059
1 1.1
0261
8062
Pwod
vp64
P65
0r66
0u67
oe68
b6y
Py70
2471
gB72
Be73
Bo74
0B75
0876w
8077
0078
0679
Bueo
8v861
ves2
0p83»
o84
oyasSe
1771
oevs7
ooss
0089
PB9R«
0O91e
pp92
2093
0294+~
0895
ve96
ou97
0098
Y99
0100
01061

12375
12376
12377
1249¢
124084
12402
12423
12404
12495
12406
12407
1241¢
12411
12412
12413
12414
12415
12416

12417
124290
1242}
12422
12423

12424
12425
12426
12427

12430
124314

12432
12433
12434
1243%
12436
12437
1244¢

V47126
077132
864175
047125
v16230
100401
114249
113132
114236
160377
016240
120177
37126
37126
p63120
201090
P43125
873125

063116
001000
B53126
P26424
026374

R34177
034177
834175
034175

837124
026366

n63116
PB1a0e
842173
2702173
037123
¥26361
126331

ADB
ST8
LDB
ADB
Js8
DEF
JSB
DEF
JsB
DEF
Jss
DEF
182
182
LDA
ALS
ADA
STA

LDA
ALS
CPA
JMP
JMP

182
182
182
182

182
JMP

LDA
ALS
ADA
STA
182
JMP
JMP

MATRIX ROUTINES

T12

T18

B2

T11
.DLD
1,1
+FMPA, I
T18,1
+FADA,l
83,1
.DST
83,1
T12

T12

T6

Ti1
T11

T4

T2
"2
MULT2

B3
B3
B2
82

T10
MULT3
T4

81
B1

MULT4
MULT, 1

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 RONW
BY ONE COLUMN

MULT AND ADD IN NEXT TERM
SUMMAT]ION 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 INNERPRODUCTY DONE
COMPUTE SAME ROW#NEXT COL
SELECT NEXT ROW

ADDRESS OF NEXT ROW

MULT ROW BY ALL COLUMNS
EXIT TO MAIN PROGRAM
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MATRIX ROUUTINES

Blg‘*i.i*t"ﬂ.ﬁ.ttt.*tiii*ii.ti*i.’ﬁ.t""."ﬁi.'

0105wwny

R LR R R R Y Y Y T T Y e

V187=0PERATIUN OF FORM
P1238+81,83 ARE AUDRESSES OF BASE ADDRESS OF
G189%MATRIX TO BE INVERTED AND RECEIVING MATRIX
B2 1S REDUNDANT, METHOD USED
01131»18 GAUSSIAN ELIMINATION WITH COLUMN

Ql 13."“‘*‘*#**""*&‘i***tt‘tiit*ﬁ".t.i'i.'i'

SUBROUTINE

0110*RESPECTIVELY,
U112«PIVOTING
0114w

0115 12444 P020Q0V0
0116 12442 P16045
B117 12443 p6R4174
118 12444 864200
0119 12445 p16p32
0120w

121w

0122w

0123 12446 0862177
P124 12447 073127
P125 12450 060174
Vi26 12451 915336
0127 12452 PB3004
0128 12453 0P11¢0
0129 12454 B735114
L300 12455 POivoe
01314 12456 p6414Y}
0132 12457 086004
0133 12460 074175
0134 12461 074177
0135 12462 0B7264
0136 12463 044142
@137 12464 040061
8138 12465 002020
8139 12466 02%473
D140 12467 016123
0141 12470 063127
0142 124731 0870177
V143 12472 916176
D144 12473 063127
8145 12474 270177
B146 12475 B824v0
0147 12476 873126
0148 12477 873127
0149 1258 068175
8150 12503 @78173
0151 12582 160173
152 12583 0234173
0153 125%4 164173
0154 12595 034173
0155 12506 02020
156 12%47 015423
0157 12510 873132
0158 12811 B77133

LIMY

LINLL

MATRIX

MAT 83 = [NV 81

NOP

JS8 LCHK2
LDA B+l
LDB B3+1l
JS8 COMPR

.LDA B3
STA T413
LDA Bi+}
JSB MDIM
CMA, INA
ARS

STA T2
ALS

LDB LSTPTY
INB

STB B2
STH B3
CMB, INB
ADB HSTPT
ADA 1|

SSA

JMP E
JSB8 REPLC
LDA T13
STA B3
JSB LIDN
LDA T13
STA B3
CLA

STA T42
STA T43
LDA B2
STA Bl
LDA Bi,!l
1S2 BY
LD8 B1,1
182 Bl
SSA

JSB ARINV
STA Ti8
ST8 T19

INVERT

LA X R

L]
L]
L]
L
L
L]
-

SUBROUTINE MATRIX INVERT
TEST BY FOR UNASSIGNED TERMS
DIMENSIONS OF MATRIX B}
DIMENSIONS OF MATRIX B3
CHECK DIMENSIONS
ROW AND COL VALUES T3,74
MAKE COPY OF MATRIX Bl
IN FREE CORE

SAVE

B3
COMPUTE SI1ZE

OF MATRIX

SAVE
ELEMENT
COUNTER
SAVE
ADDRESS OF
FREE CORE

COMPUTE S1ZE OF
FREE CORE AREA
ENOUBH
CORE LEFT?
NO
YES, COPY SOURCE MATRIX
RESTORE
B3
SET DESTINATION TO IDENTITY
RESTORE ITS
BASE ADDRESS
INITIALIZE
MAXIMUM
ELEMENTY
COPY B2 INTO Bi AS
B2 NEEDED LATER
LOAD
NEXT
ELEMENT

GET ABSOLUTE VALUE
IF NUMBER IS NEGATIVE
SAVE NUMBER
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8159
v160
0161
8162
2163
0164
0165
2166
2167
o168
6169
017e
8171
0172
w173
8174
0175
0176
0177
2178
- 8179
018¢
visl
2R Y4
BE-R L
o184
2185
0186
0187
o188
0189
0190
0191
2192
0193
8194
8195
196
0197
0198
0199
0200
B2el
0282
023
0204
v2as
0206
8207
veas
0209
8210
w211
va12
0213
0214

0145 #11)

12512
12513
12514
12515
1258416
12%17
12520
12521
12522
12523
12524
12525%
12526
12527
1253¢
12531
12532
12533
12534
12535
12536
12537
1254¢

12543
12542
12543
12544
12545
12546
12547
12550
12551
12652
12553
12554
12555
12556
12557
12562
12561
12562
12563
12564
12565
12566
12567
1257¢
12571
12572
12573
12574
12575
12576
12577

114237
813126
pezezn
026522
063132
967133
873126
877127
037114
026502
063126
n67127
1142490
813139
768171
v74172
Po2400
n73134
037116
037134
P63134
253116
126441

635134
067134
v73114
vi7067
873113
02409
n73126
873127
8616230
113113
pv2@20
015423
B73132
077133
114237
213126
veenz2e
026571
063132
067133
273126
n77127
63114
873117
037114
P63114
853116
026602
2635115
CY1v0e
P43113

LINLD

LINVY

LINV2

LINV?Z

JSB
DEF
$SA
JMP
LDA
LD8
STA
8T8
182
JMP
LDA
LDB
JSB
DEF
STA
sTh
cLA
STA
182
182
LDA
cPA
JMP

LDA
LDB
STA
JSB
STA
CLA
STA
STA
Jse
DEF
SSA
JsB
STA
sT8
JSB
DEF
SSA
JMP
LDA
LDB
STA
$T8
LDA
STA
182
LDA
CPA
JMP
LDA
ALS
ADA

MATRIX ROUTINES

.FSBA' !
T12

LINLY
T18

T19

T12

T13

T2
LIN1Y
T12

T13
«FMPA,1
T16
MLBX1L
MLBX1+}

LP1V
T4
LPLIV
LPIYV
T4
LINV,1

LPIV
LPLV
T2
LWHR
T1

T12
713
+DLD
Ti,1

ARINY
T18

T19
.FSBA,1
T12

LINVZ
T18
T19
T12
T13
T2

T8

T2

T2

T4
LINVS
T3

Tt

SUBTRACT EXISTING MAX,
VALUE
SKIP AND SWAP IF POSITIVE

SWAP

ALL ELEMENTS EXHAUSTED?
NO
COMPUTE RELATIVE TVTOLERANCE

TOL=ABSOLUTE TOL + MAX VALUE

ABSOLUTE TOLERANCE
RELATIVE

TOLERANCE
INITIALIZE PIVOY

REQUIRE CONSTANT (ROWe+1)
SELECT NEXT PIvVOT

TEST IF HAVE PROCESSED
LAST PIVOT

NORMAL EXIT TO MAIN PROG
SCAN PIVOTAL COLUMN FOR
LARGEST ELEMENT

COMPUTE ADDRESS OF P1VOTY
COLUMN USING ROUTINE LWHR
ROW COUNTER

ON RETURN, ADDRESS IN A

712,713 I8 STORE
FOR GREATEST VALUE
LOAD FP NUMBER

OBTAIN ABSOLUTE VALUE
IF NUMBER IS NEGATIVE
STORE VALUE OF FP NUMBER

SUBTR EXISTING LARGEST VALUE

SKIP AND SWAP IF POSITIVE
T2 STILL CONTAINS MAX VALUE
STORE NEW MAX VALUE

SET TS 7O POSITION 1IN
COLUMN OF MAX VALUE

TEST FOR LAST TERM IN COL

SWAP RONWS

COMPUTE

NEXT ADDRESS
IN PIVOT



PABE

0218
8216
0217+
0218
219
220
0221
8222
0223
8224
0225
0226
027
0228
0229
0230
0231
232
0233
0234
8235
0236
8237
0238
8239
0240
0241
0242
0243
0244
0245
2246
2247
0248
0249
0250
0251
9252
0253
0254
0255
0256
0257
8258
8239
0269
8261
w262
0263
0264
0265
2266
0267
p268
8269
0270

0146 #1}

126080
12601

12602
12603
12604
12605
12606
12607
j1261¢
12611
120612
12613
12614
12615
12616
12617
12620
12621
12622
12623
12624
12625
12626
12627
12630
12631
12632
12633
12634
12635
12636
12637
126490
1264}
12642
12643
12644
12645
12646
12647
12659
12651
12652
12653
12634
12635
12656
12657
12660
12661
12662
12663
12664
12665
12666

873113
826551

263134
PP6404
217067
073113
063117
006404
e17e67
P73114
P63134
006404
g17101
973123
p73124
063117
P26404
017141
273125
63115
Q03004
873126
16230
113113
73132
077133
p16230
113114
173113
037113
177113
837113
063132
967133
173114
837114
177114
037114
P16230
113123
073132
977133
216230
113125
173123
937123
177123
837123
063132
P67133
173125
P37125
177125
837125
837126

LINVS

LINVS

MATRIX ROUTINES

STA Ti
JMP LINV2

LDA LPLYV
CLB,INB
J88 LWHMR
STA T1i
LDA T3
CLB,INB
JSB LWHR
STA T2
LDA LPLYV
cCLB,INB
J88 LWHR2
STA T9
STA Tin
LDA T5
CLB,INB
JSB LWHR2
STA Ti11
LDA T3
CMA, INA
STA T12
Jss ,L,DLD
DEF T¢,1
STA T18
§TE 119
Jss ,DLD
DEF 72,1
STA 14,1
182 T1
s$T8 71,1
182 11
LDA T8
LDB Ti19
STA 72,1
182 12
878
[sz T2
JSB
DEF
STA
ST8
JSB
DEF
STA
182 19
s§TB
182 19
LDA
LDB
STA
182
S8
182
182

COLUMN
SELECT NEXY TERM
SWAP ROWS LPIV AND TS
COMPUTE ADDRESS
OF PIVOTAL ROW

ADDRESS OF PIVOTAL ROW

ADDR OF ROW YO BE SWAPPED

COMPUTE ADDRESS OF
PIVOTAL ROW IN J=MATRIX

KEEP COPY

COMPUTE ADDR OF ROW TO
BE SWAPPED IN [=MATRIX

COUNTER FOR TERMS IN A ROW
SWAP ONE ELEMENT OF ROW

SWAP ONE ELEMENT IN A ROMW
OF I=MATRIX

SKIP IF DONE



PAGE @147 #11 MATRIX ROUTINES

B271 12667 026626 JMP LINV3 SWAP NEXT ELEMENT

Ba72x HAVE LARGEST ELEMENT IN
0273« PIVOTAL POSITION, FIND
na74w VALUE AND TEST TO ZERO
0275« FOR SINGULAR MATRIX
0276 1267@ P63134 LDA LPIV COMPUTE

8277 126741 067134 LDB LPIV ADDRESS OF

0278 12672 B17067 JSB LWHR PIVOT

0279 12673 B73113 STA T1 ELEMENT

0289 12674 @16230 JsB ,.DLD PIVOT VALUE

V281 12675 113113 DEF Ti,1

0282 12676 Q02020 S$SA OBTAIN ABSOLUTE VALUE
0283 12677 015423 JSB ARINYV IF NUMBER 18 NEGATIVE
0284 12700 114237 JsB .FS8BA,I SUBTRACT TOLERANCE AND
0285 12741 0041714 DEF MLBX1

0286 12772 BB2020D SSA COMPARE TO ZERO

0287 12703 014477 JSB8 ERROR PRINT'NEARLY SING MATRIX®
0c88w DIVINE PIVOY ROW AND ROW
B289w IN T=MAT BY PIVOT VALUE
0299 127024 A63113 LDLMY LDA T4 ADDRESS OF PIOT ELEMENT
0291 12705 a73114 STA T2

B292 12706 M60466 LDA HONE LOAD

V293 12707 064325 LDB8 .2 Y

0294 12719 114241 JS8 FDVA,l

0295 12711 113113 DEF Ti1,1

0296 12712 ¢73132 STA T18 INVERSE OF PIVOT

8297 12713 B77133 §T8 T19

2298« MULT ROW BY 1/PIVOT
B299+ STARTING AT PIVOT+!
0300 12714 063134 LDA LPIV

¥381 1271% 873125 STA T11 COUNTER FOR ROW

0302 12716 937125 LINVE [8Z Tit INCREMENT COUNTER

P3A3 12717 v63125 LDA T11

0304 127290 053116 CPA T4 TEST FOR END OF ROW
@305 12721 026733 JMP LINt2

D3ue 12722 037114 182 T2 ADDRESS OF NEXT ELEMENT
B3eg7 12723 037114 182 T2

B3v8 12724 0916230 Jss ,DLD

0309 12725 113114 DEF 72,1

0310 12726 114249 JSB JFMPA,I

U311 12727 013132 DEF Ti8

¥312 12730 v162490 JS8 .DST

9313 12731 113114 DEF T2,!1

0314 12732 026716 JMP LINVE

0315+ MULT ROW IN I-MATRIX BY
0316w 1/P1vOT, SKIP IF ELEMENT=g
0317 12733 0633124 LIMI2 LDA Ti0 ADDRESS OF PIVOT ROW
6318 12734 073117 STA T5 IN T=MATRIX

B319 12735 V63115 LDA T3

0320 12736 PO3v04 CMA, INA SET

¥321 12737 0873125 STA T11 ROW COUNTER

0322 12740 916230 LINI3 JSB .DLD

8323 12741 113117 DEF 75,1

0324 12742 202003 SZA,RSS SKIP MULTIPLICATION IF ZERO
0325 12743 006002 828

B326 12744 026746 JMP w42 NOT ZERO



PAGE

0327
0328
8329
2330
2331
8332
333
8334
0335
336w
6337«
0338«
2339
0349
8341
0342
0343
0344
0345
8346
0347
0348
8349
B350
0351
352w
8353
0354«
0355
356
8357
8358
@3%9
0360
8361
2362
363w
364w
B365w
8366
0367
0368
6369
370
0371
0372
8373
0374
8375
B376
8377
0378
379
p3l8e
9381
0382

0148 #11}

12745
12746
12747
1275e
12751
12782
12753
12754
12755

12756
12757
12760
12761
12762
12763
12764
12765
12766
12767
1277@
12771

12772
12773
12774
12775
12776
12777
13000
13091

1380n2
13003
13604
130305
13006
13007
13010
13611
13412
13213
13814
13015
13016
13017
13420
13021
13022

026752
114240
213132
pL6249
113117
037117
037117
837125
p26740

po2400
270173
034173
V62173
053116
826535
053134
826760
060173
006404
217104
073125

060173
267134
@17067
873123
216230
1080020
873121
877122

063134
873127
863113
073114
837127
863127
053116
P27033
©v37123
837123
p37114
837114
p63121
067122
114240
113114
073132

LINLA

LINVA

LINVS

JMP
JsB
DEF
Jss
DEF
181
182
182
JMP

CLA
STA
182
LDA
CPA
JMP
CPA
JMP
LDA

cL8,

JSB
STA

LDA
LDB
Jss
STA
Jse
DEF
STA
$TB

LDA
STA
LDA
STA
182
LDA
CPA
JMP
182
182
182
182
LDA
LDB
JsB
DEF
STA

MATRIX ROUTINES

LINLA ZERO

«FMPA, !

T18

.DST

15,1

75 NEXY ELEMENT IN I=MATRIX

15

Ti1 DONE?

LINLS NO
PERFORM ROW MANIPULATIONS
AND SUBTRACTIONS TO REDUCE
PIVOT COLUMN TO ZERO

81

B1 SELECT NEXT ROW

81

T4 TEST FOR LAST ROW

LINVY SELECT NEXT PIvOT

LP1V TEST TO SKIP PIVOTAL ROW

LINV4 SKIP PIVOTAL ROW

B1

INB

LWHR2 ADDRESS OF ROW TO BE TRANSFORMED

Tit IN I=MATRIX
COMPUTE MULTIPLIER WHICH
IS THAT ELEMENT IN ROW TO
BE TYRANSFORMED WHICH LIES
IN THE PIVOTAL COLUMN

B1

LPIV

LWHR

19 SAVE ADDRESS

.DLD

e,1

17 VALUE OF MULTIPLIER

T8
DO ELIMINATION OF ROWS IN
ORIGINAL MATRIX, START AT
COLUMN LPIV+1l

LPL1V

T13 COUNTER

T1

T2

T13

T3

T4 TEST FOR LASY TERM IN ROW

LINLS

T9 T9 1S ADDRESS OF

79 ELEMENT TO BE CHANGED

T2 T2 1S ADDR OF CORRESPONDING

T2 ELEMENT IN PIVOTAL ROW

17

T8

oFMPA, 1

T2,1

T18 MULTIPLIER«VALUE IN



FAGE 0149 #»1i1

0383
0384
8385
0386
w387
2388
8389
03980
B3g91»
D3g92w
0393w
0394w
VIG5 w
3396
0397
398
8399
04080
g4ao!
g4p2
0403
9404
P4p5
Pane6
e407
2408
409
0410
péa1l
8412
2413
gai14
P415
8416
0417
9448
g419
0420
p421
9422
0423
0424+
8425«

13023
13024
13228
13226
13627
13030
13231
13232

13833
13034
13035
13036
13037
13040
13v4}
13042
13743
13044
13045
13446
13447
13450
13851
130582
136953
13054
13055
130856
13057
13060
13061
13062
156063
13964
13¢65
13266

877133
816230
113123
114237
813132
816240
113123
027006

063124
873117
063115
003004
p73127
163147
837117
167117
837117
PP26B3
eo6vv2
027450
027062
114240
p13121
273132
877133
016230
113126
114237
013132
P16240
113125
037125
037125
837127
p27a040
026760

LIMS

LINLS

LINL7

$T8
Js8
DEF
JSB
DEF
Js8
DEF
JMP

LDA
STA
LDA

CMA,

8TA
LDA
182
LDB
182

MATRIX ROUTINES

T19
«DLD
79,1
+FSBA,I
Tie
«DST
19,1
LINVS

T10
15
T3
INA
T13
75,1
79
75,1
TS5

SZA,RSS

si8
INP
JHP
Js8
DEF
STA
ST8
Js8
DEF
JSB
DEF
Js8
DEF
152
152
152
JHP
JMP

"2
LINSZ
+FMPA, 1]
17

T18

T19
+DLD
Ti1,1
.FSBaA,!
T18
«NST
Tit,1
Tid

Ti1

T13
LINLS
LINV4

PIVOT ROW

TRANSFORMED ELEMENT

SELECT NEXT TERM
DO ELIMINATION OF ROWS IN
IDENTITY MATRIX, START AT
BEGINNING OF ROW AND LEAVE
ELEMENT UNCHANGED WHEN ZERO
IN PIVOTAL ROW,
ADDRESS CF

PIVOTAL ROW

SET
COUNTER

SKIP IF ZERO

NOT ZERO

ZERO

MULTIPLY BY
MULTIPLIER

SELECT NEXT TERM
ELIMINATE NEXT ROW

DA42O kA A AN AT R AN R TR AN ARRNRRA RN R AR AN AR RSN AR NI RN R AR

SUBROUTINE LWHR

Qhdg7%nnnwn

[Z R A X ]

B 2Bt A A AR AR R AR RN R AR AAR AR RN R R R AN AN R AN AR RO AR AN

P429«SUBROUTINE COMPUTES ADDRESS OF AN ELEMENT =«

@430« IN MATRIX GIVEN BY B2,

D431«ARE SUPPLIED IN A,B.

PA3Z2«ENTRY LWHR2 COMPUTES ADDR IN MAT 83

ROW AND COL VALUES »

ADDRESS IS LEFT IN A «

*

D433 At A R e R AR R AR R R AR AR R AN AR RRA R AN AN RN R AR RN RN AR

B434+
a435
0436
V437
0438

13067
1347¢
132714
13272

aaeave
877121
040431
p15236

LWER

NOP
$T8
ADA
JsB

L4
M1
MPY

SAVE COLUMN #



4

FAGE P15 #11

MATRIX ROUTINES

T3 (A=1)»T3
T7
My *(B={)

B2 DDR=B24+42((A=1)#T3¢(B=1))
LWHR, I

17
mi
MPY
T3
17
M1

83
LWHR2,!

DD Nk AR RN AR AP AR R RN AR AR NN RN AR AR AR A AR RAN RO RGN AS

L]

DA O AN AR AN AR A A AR E R AR AR AR A AN AN RN AR SRR ARG RN W

8439 13273 013115 DEF
V44D 13474 043121 ADA
Ba4l 13075 044431 ADA
V442 13076 0VB1QeD ALS
443 13877 040175 ADA
Paad 13100 127067 JMP
Paad 13171 00Y0VA LWER2 NOP
D446 13102 B77121% ST8
P447 13103 04043 ADA
P448 1314 0815236 Jss
0449 13105 013115 DEF
0452 13106 B43121 ADA
0451 13107 0443t ADA
2452 1311¢ 001000 ALS
0453 13111 0842177 ADA
0454 13112 127104 JMP
0455w

8456w

0458 CONSTANTS

0460w

P46l 13113 edveee Ti BSS
462 13114 @D0poE T2 BSS
0463 13115 00000 T3 BSS
464 13116 POBUOY Ta B88S
8465 13117 0B0GVD TS B8SS
0466 13120 2AY9ep T6 B8SS
0467 13121 povave 717 BSS
468 13122 900%00@d T8 BSS
469 13123 wvwdouva T9 B8SS
472 13124 PdveVE Tie BSS
P47 13125 9Pevowve T1i BSS
p4a72 13126 B0VEGEe T12 BSS
0473 13127 @eévave T13 BSS
@474 13130 041433 T16€ DEC
0475 13132 PovAel Ti8 BSS
D476 13133 020000 T1i9 BSS
477 13134 000800 LPIV BSS
2478 13136 114236 LPLUS JSB
8479 1313¢ 1080175 DEF
P48) 13137 114237 LMIN JSB
B481 13140 114240 LTIME JSB
0482 13141 034175 INCB2 182
9483 13142 FINIS EQU
0484 END
#* NO ERRORSw»

TEMPORARY CONSTANTS

1E=6 ABSOLUTE TOLERANCE

P bt P o P o b b A bh Pen b e e Pt o pea

oFADA, 1 GENERATES CODE
B2,1

+FSBA, 1 GENERATES CODE
+FMPA, I GENERATES CODE
B2 GENERATES CODE
"



PREPARE BASIC SYSTEM

(REV, A)

BINARY TAPE

SOURCE TAPES

SOURCE LISTING

20392-60002
20392-80012
20392-80013
20392-80014

20392-90002



PAGE 8201

STTR ASFB,A,B,L PREPARE BASIC SYSTEM==JANUARY §, 1970
*« NO ERRORSw



PAGE 2202 #@1 BASIC SYSTEM CONFIGURATER

brol

PVO3

Buddaw
Bupdw
VA6
U7~
Qo8
VI AR
V1w
Yallw
Bolax«
Q{3
Buidw
PR 15w
GR16w
WA
0a138+
PRL9w
Brpadr
Qu21»
Q22w
PDua3»
V24
AP AL ]
hiypeghn
ka7
D28+
Ju29»
Pe3@»
OF31»
pu3e

L33
2a34

Ar35

CE 36+
0uL37

Au38

w39

X1

ASFB,A,B,L PREPARE BASIC SYSTEM==JANUARY i, 19780

gavine GRGE 2

THIS PRUGKAM wILL CONFIGURE AND PUNCH AS AN ABSOLUTE TAPE THE
HP BASIC SYSTEM COMPATIBLE WwITH 'B0OSS*; INCLUSION OF THE °'BOSS!'
VERSION OF THE BASIC INTERPRETER IS OPTIONAL, TELETYPE,
PHOTOREADER, ANL PUNCH DRIVERS ARE SUPPLIED BY THIS PROGRAM,
CUSTOM 'CALL' RCUTINES MAY BE INCLUDED IF THE BASIC INTERPRETER
1S PRESENT, OPTIONS INCLUDE CHOICE OF BUFFERED OR SERIAL
TFLETYPE AND CONFIGURATION FOR 8, 16, 24, OR 32K OF

MEMORY ,

THE AREAS PUNCHED ARE 4 THROUUGH 'CONTENTS OF FWAM' =1 AND
'CUNTENTS OF LwaM' +1 THROUGH 'CONTENTS OF LWM®'; 1,E,, SYSTEM
CODE AND DRIVER CODE.,

Tu OPERATE =

1) LUAD THE PBS TAPE WITH THE PROTECTED LOADER,

2) (OPTIONAL) LOAD BASIC INTERPRETER ('CALL ROUTINES
MAY ALSO BE LOADED IF DESIRED),

3) 'LOAD ADDRESS® 2 AND 'PRESET',

4) SET SELECT CODE OF TELETYPE (IN OCTAL) INTO THE
SWITCH REGISTER, SET SWITCH 15 TO 1 IF USING A
SERIAL TELETYPE BOARD.

5) SET TELETYPE TO 'LINE,' TURN ON WIGH=SPEED TAPE PUNCH
IF PRESENT, AND PRESS f'RUN?',

6) ANSWER TELETYPE REQUESTS APPROPRIATELY,

7) AFTER THE kLT 778, PRESS 'RUN' FOR EXTRA CoPIES,

SuP SUPPRESS LISTING OF MULTIPLE OPERANDS
0eVA2 124003 JMP 3,1 BEGIN
P23 216333 DEF START EXECUTION
0@00V4 103204 HLT 4,C IN CASE OF POWER FAIL
P020% 122405 HLT S IN CASE OF PARITY FAULT
PPRN6 BGAQWR oCcT @o,7,0,0,2,0,0,0,0 NOP ALL MAIN=FRAME
0ePL7 voLoOneo octY ©¢,9,0,0,2,0,0,2,9 INTERRUPT LOCATIONS



PAGE

Beaz
0043»
Pudd
0nas
PB4asd
bva4?
Pu48
0p49
Va5
Bubd1
0n52
053~
Ays4
Bu55
PGE56*
QuS7 =
Bp58»
0us59
060
o6l
Puwe2
Budd
QC64aw
Bu6Sw
PUHhw
0067
pues
Yub69
Pu7e
w71
bp72
73
Qw74
Bu75
eze
oe77
78
ae79
P08
DuBlw
gus2n
083w
pn84
#n8d
P86
ves7
0wB8
@e89
o909
0A91
Bus2
Qw93
Buod
2695
0696
Bu97

POU3 #P1 BASIC SYSTEM CONFIGURATER
16333 CRG 163338
16333 107764 START CLC 0,C TURN OFF INTERRUPT, ALL DEVICES
16334 1025v1 LIA L LOAD FROM SWITCH REGISTER
16335 0p1623 ELA,RAR PUT A(15) INTO (E)
16336 V13223 AND B77 MASK TO 6 BITS
16337 0873244 STA 10ADR SAVE 170 ADDRESS
16342 vol121 ARS,ARS SHIFT OUT FIRST OCTAL DIGIT
16541 001100 ARS
16342 0a29w2 SZA IS 1,0 ADDRESS 67 7
16343 U26346 JMP GOMAN YES THEN 0K
16344 102055 HLT 558 INVALID TTY ADDRESS HALT
16345 026334 JMP START+1 TRY AGAIN
SET TELETYPE I/C INSTRUCTION ADDRESSES
163546 232049 GOMAN SEZ BUFFERED TELETYPE?
16347 12724¢ JMP SERLA,I NO
16350 063219 LDA M24 YES, LOAD # OF INSTRUCTIONS
16351 067361 LDB LST1A ADDRESS OF INSTRUCTION LIST
16352 016646 JsB SETI SET TTY 1/0 ADDRESSES
CaLL FOR PHOTUREADER ADDRESS INPUT
16353 916642 PHRDR JSB CRLFU DO A CR/LF
16354 063296 LDA M27 MESSAGE LENGTH, NEGATIVE NO CRLF
16355 A67a56 LDB MA1L MESSAGE ADDRESS
16356 016571 JSB GETAL GET ADDRESS
16357 026371 JMP NORDR ADDRESS =@, NO READER
16360 ©863214 LDA M5 VALID READER ADDRESS
163641 #67310 LDB LS8T24A READER INSTRUCTION ADDRESS LIST
16302 816646 JSB SETI SET READER 1/0 INSTRUCTIONS
16363 063347 LDA RO SET cLC RDR
16364 873524 PHRD1 STA R,OFF INSTRUCTION
16365 863247 LDA LWAMR
16366 070111 STA LWAM SET LAST WORD AVAILARLE MEMORY
16367 00¢eNnK4 INA
16379 @7¢v1¢1 STA 1018 SET READER LINK
CALL FUR PUNCH ADDRESS INPUT
16371 016642 NORDR JSB CRLFD
16372 063211 LDA M20
16373 067075 LDB MA2
16374 016571 JSB GETAD CALL FOR PUNCH ADDRESS INPUT
16375 026407 JMP SYSDP NO PUNCH
16376 €63214 LDA M5 VALID PUNCH ADDRESS
16377 067317 LDB LST3A PUNCH INSTRUCTION ADDRESS LIST
164220 016646 JSB SETI SET PUNCH 1/0 INSTRUCTIONS
16491 063316 LDA PO SET cLC PNCH
16422 873525 NORD1 STA P,OFF INSTRUCTION
16433 063258 LDA LWAMP
16404 07¥111 STA LWAM SET LWAM
16405 V2004 INA
16496 070103 STA 1038 SET PUNCH LINK



PAGE

6e98»
BY99~
0indx=
8101
Ploe
163
viad
b1@5
0106
viaz
2108
0199
0110
111w
p1i2x
D113~
vwi114
P115
b116
6117
118
21109
V128
plel
vize
0123
0124
©125
0126
p1e7
8128
2129
P13
131
8132
133
v134
@135
0136
8137
0138
2139
"B Y-1%
0141

geda #o1

catt

16497
1641¢
164114
16412
16413
16414
16415
16416
16417
1642¢

CaLL

16421
16422
16423
16424
16425
16426
16427
16439
16431
16432
16433
16434
16435
16436
16437
16440
16441
16442
16443
15444
16445
16446
16447
1645¢
16451
16452
16453
16454

FOR DUMP DEVICE ADDRESS

$106642
p63207
067143
816571
a26421
063215
067324
v166a6
n63246
n73245

S§YSDP

FOR CORE SI!Zt

216642
663213
267161
P17445
863221
Be7o10
peogue
017426
pevaoo
Baepo3
226532
163010
853227
026532
VRb4UD
053230
026455
pubava
253231
026455
paobRL4a
$53232
026455
916642
po3212
867170
217445
0w26421

CORAD

CORAL

CORA2

CORA3

JSB CRLFD
LDA M25
LDB MAS
JSB GETAD
JMP CURAD
LDA CH,4
LDB LST4a
JSB SETI
LDA PNCHI
STA PNCHO

JsB8 CRLFD
LDA M12
LDB MA6
Jss TTY,P
LDA .20
LD8 BUF
NOP

JS§H TTY,I
NOP
SZA,RSS
JMP DUMP
LDA BUF,!
CPA C8K
JMP DUMP
cLe

CPA C16K
JMP RELOC
INB

CPA C24K
JMP RELOC
INB

CPA CJ32K
JMP RELOC
JSB CRLFD
LDA M15
LDB MA7
JsB TTY,P
JMP CORAD

BASIC SYSTEM CONFIGURATER

CR/LF

GET DUMP 1/0 ADDRESS

NO SYSTEM DUMP DEVICE AVAILABLE
SYSTEM DUMP DEVICE AVAILABLE
SET DEVICE'S 1/0 INSTRUCTIONS

SET PUNCH OUTPUT TO REFERENCE
HIGH SPEED PUNCH ROUTINE

REQUEST
CORE

SI2E

NULL ANSWER?
YES, ASSUME 8K
NO

'8 NULL'?
YES

NO

'16'?

YES

NO

1247

YES

NO

.32.?

YES

NO

PRINT
ERROR
TRY AGAIN



PAGE

0143«
B144n
0145y
7146
0147
“148
0149
nis9
0151
v1s52
0153
0154
2155
B156
157
0158
8159
v160
2161l
B162
0163
6164
B165
8166
8167
B168
8169
0170
2171
2172
6173
8174
2175
a176
6177
w178
179
0180
8181
2182
0183
vis84
0185
0186
n187
g188
0189
2190

2015 #01

RELOCATE DRIVERS

16455
16456
16497
1646¢
16461
16462
16463
16464
16465
16466
16467
16470
16471
16472
16473
16474
16475
164706
16477
105¢0
16521
16642
16583
16504
16525
16526
16507
16510
16511
16512
16513
16514
16518
10516
16517
16520
16521
16522
16523
16524
16525
16526
16527
16530
16531

047233
164001
863237
D440}
078237
363672
v4d0v1
73672
weL101
B4v¢dy
Peuvel
P71dy
06v122
040001
@g701@2
062103
04000}
p2a21
8790103
N62104
P4vany
070104
62111
73241
048001
721114
0673242
P6V123
040001
©670123
860124
p4aevooy
p7o124
060125
p4ao90y
70125
0967237
paz7vweva
444141
937241
037242
163241
173242
0Va6RB6
026524

RELOC ADB INCIN

MOREM

LD8
LDA
ADA
STA
LDA
ADA
STA
LDA
ADA

SSA,

STA
LDA
ADA
STA
LDA
ADA

SSA,

STA
LDA
ADA
STA
LDA
STA
ADA
STA
STA
LDA
ADA
STA
LDA
ADA
STA
LDA
ADA
STA
LDB

CMB,

ADB
IsZ
182
LDA
STA

1,1
LWM

1

LWM
CRLF A
1
CRLF A
1018
1

RSS
1018
1028
1
1828
1038
1

RSS
1038
1048
1
1048
LWAM
SOURC
1
LWAM
DEST
IMOFF
1
IMOFF
IMON
1
IMON
TLINK
1
TLINK
LM
INB
LWAM
SOURC
DEST
SOURC, 1
DEST, I

INB,SZB

JMP

MOREM

BASIC SYSTEM CONFIGURATER

LOAD

DISPLACEMENT
ADJUST

ABSOLUTE

POINTERS

SAVE ADDRESS OF DRIVER MODULE

SET DESTINATION ADDRESS

COMPUTE
# OF WORDS
TO BE MOVED
ADVANCE
POINTERS
MOVE A
WORD
DONE?
NO



PAGE

U192w
B193w
0194w
8195
196
g197
pi19s
0199
0200
v2e1
v2e2
B2¥3
024
265
0206
ga2e7
0208
vzeo
g21¢
veltl
Pel2w
0213
petid
0e1d
d2iow
0217
Ba18
vel19
220
paz21
pe22
v2e3
B224
@225
gz26
dz27
8228

6006 #0)] BASIC SYSTEM CONFIGURATER

THIS SECTION DUMPS THE ELEMENTS OF THE SYSTEM LOADED
16532 9816642 DUFMP JSB CRLFD
16533 066111 LDA LWAM SET STARTING
16534 0843204 ADA M36 ADDRESS FOR
16535 070131 STA 10BFA 170 BUFFER
16536 472117 STA SYMTA SET SYMBOL TABLE POINTER
16537 2432143 ADA M97 SET STARTING ADDRESS
16540 ©@70134 STA SBUFA FOR SYNTAX BUFFER
16541 043216 ADA M}
16542 P70111 STA LWAM SAVE VALUE CORRECTED FOR BUFFERS
16543 070106 STA LWBM FOR STAND=ALONE OPERATION
16344 063245 LDA PNCHO
16545 053246 CPA PNCHI SYSTEM DUMP DEVICE AVAILABLE?
16546 026555 JMP COPY PUNCH 1S AVAILABLE
16547 063222 LDA ,30
16559 067110 LDB MAJ3
16551 017445 DUMPL JSB TTY,P REQUEST TTY PUNCH ON
16352 064126 DUFP2 LDA PLSTR PREPARE TO
16553 070127 STA LISTR PUNCH
16554 102011 HLT 118
16555 017904 COPY JSB LTG GENERATE LEADER
16556 po322¢ LDA .4 DUMP
16557 ¢e74aen ccs LOCATIONS 4
16560 B44110 ADB FWAM THROUGH
16561 016734 J8B PNCHA (FWAM) =1
16862 V66111 LDA LwWAM DUMP
16563 043224 ADA ,135 DRIVER
16564 067237 LDB LwM AREA
16565 016734 JSB PNCHA
16566 017004 JSB LTG GENERATE TRAILER
16567 1¢2877 HLT 778 END OF DUMP ROUTINE
16572 026555 JMP COPY GO MAKE ANOTHER COPY



FAGE

v23d«
¥a3lw
B232*
D233
V234w
2235«
P236~
0237+
0238~
Be39=
0240+
0241 »
2242+
0243
0244
0245»
Bo2abw
B247»
0248«
2249w
0250
2251
p2se
¥253
2254
0255
ae256
8257
B258
0259
02602
Vebiw
€z62
0263
8264
Bz65
0e66
gze67
268w
269
0270
0271
va7a
273
274
@275
ga7e
az277
ve7e
8279
8280
v281l
282
8283

Hea7 #e1

SUBROUTINE GETAL

BASIC SYSTEM CONFIGURATER

THIS SUBROUTINE CALLS FOR 1/0 ADDRESS INPUT, PRUCESSES THE
INPUT AND IF INPUT VALID RETURNS TO P+2, IF NOTHING I8
INPUITTED IT RETURNS TO P+f WITH LINK TO STOP IN A

CALL:S

RETURNS

IF

16571
16572
16573
16574
16575
16576
16577
16620
166314
16642
16623

16664
16645
16606
16087
16610
16611

16612
16643
16614
16615
16616
16617
10629
16621
16622
16523
16624
16625
16626
16627
16630

JSB8 GETAD
LENGTH OF MESSABE ASKING FOR 1/0 ADDRESS
ADDRESS OF MESSAGE

(A) =
() =

ZERO

INPUT -
VALID ADDRESS =

P+l (A) = LINK TO STOP
P+2 (A) = /0 ADDRESS

1/0 ADDRESS 1S SAVED IN LOCATION IOADR

INPUT 1S INVALID (IE NOT TWO NUMBERS 1@=77)

"INVALID I/0 ADDRESS®

FOR FURTFER INPUT,

000009
P17445
063221
67810
pRLILeY
817426
0BeBYo
2UW24€3
126571
053656
820612

016642
863221
867130
017445
216642
026573

163210
eet1zaz
216631
p26604
8B822v3
826504
peL1723
p73244
16snl@
216631
426604
033244
073244
236571
126571

GETAD
INFUT

GETAL

ERRO,

GETAZ

TWCCH

NOP
Jss
LDA
LDB
NOP
JSg
NOP

SZA,

JMP
CPA
JMP

J3b
LDA
LD8
Jss
Jss
JMP

LDA

ALF,

JsB
JMP

TTY.P
.20
BUF

TTY.1

RSS
GETAD,!
.2
TWOCH

CRLFD
.20
MA4
TTY,P
CRLFD
INPUT

BUF, !
ALF

NBER
ERRO,

SZA,RSS

JMP

ALF,

STA
LDA
JSB
JMP
IOR
STa
182
JMP

ERRO,
RAR
JOADR
BUF, I
NBER
ERRO,
10ADR
I0ADR
GETAD
GETAD,1

1S TYPED AND IT WAITS

PRINT INPUT REQUEST MESSAGE

WAIT
FOR
INPUT
ANY ADDRESS?
NO ADDRESS
TWO CHARACTERS INPUT?
TWO CHARACTERS [NPUTTED

INVALID INPUT ERROR

PRINT 'INVALID INPUT®
DO A RETURN AND LINE FEED
RETURN FOR MORE INPUT

GET FIRST TWO CHARACTERS
LOOK AT FIRST CHARACTEK
CHECK FOR VALID OCTALjJYES,CONVRT
NOT OCTAL
ADDRESS > 7 ?
NO
MOVE FIRST DIGIT 3 BITS LEFT
AND SAVE

CHECK SECOND CHARACTER

NOT OCTAL

FORM TWO DIGIT OCTAL NUMBER
SAVE 1/0 ADDRESS

NON=ZERO I1/0 ADDRESS

RETURN



PAGE 0008 #0}

0285w
0286+
0287»
0288+
0289
0290w
Vel
Begar
P293«
0294~
B295»
296w
8297
g298
8299
03¢0
0361
0302
0303
B304
0305

0307«
6308w
0309+
#3140
8311
8312
8313

BASIC SYSTEM CONFIGURATER

SUBROUTINE NBER

THIS SUBROUTINE CHECKS WHETHER THE CHARACTER IN A REPRESENTS
A VALID OCTAL DIGIT, IF THE CHARACTER IS vaALID IT IS
CONVERTED TC AN OCTAL DIGIT,

RETURNS

16631 000000
16632 813666
16633 243205
16634 070001
16635 005121
16636 0@51v0
16637 0206243
16640 N36631
16641 126631

SUBROUTINE

16642 900400
16643 002400
16644 017445
16645 126642

P+ INVALID OCTAL CHARACTER
P+2 VALID OCTAL CHARACTER
(A) = OCTAL DIGIT

NBER NOP
AND B177 MASK TO ONE CHARACTER
ADA N6O SUBTRACT OCTAL 6@
STA 1 TRANSFER TO B
BRS,BRS
BRS SHIFT OUT FIRST 3 BITS
$ZB,RSS 1S B ZERO
182 NBER B=@, VALID DIGIT, RETURN TO P+2
JMP NBER, I RETURN

CRLFL OUTPUTS A CARRIABE RETURN AND LINE FEED,

CRLFD NOP EXIT/ENTRY
CLA
CRLF1 JS8 TTY,P DO CR/LF

JMP CRLFD,1 EXIT



PAGE 4009 #P1 BASIC SYSTEM CONFIGURATER

0315«

0316+ SUBROUTINE SETI

B317»

0318« TH]S SUBROUTINE MODIFIES THE ADDRESSES SPECIFIED IN A LIST
V319w

B320w CALLS JS8 SETI

B321» (A) = NUMBER UF LOCATIONS TO BE MODIFIED (2'S COMP)
B322w (B) = STARTING ADDRESS OF LIST OF ADDRESSES
0323w

@324~

0325 16646 VRBAGA SETI NOP EXIT/ENTRY

0326 16647 B73676 STA COUNT SAVE LENGTH OF LIST

0327 16650 9877675 STB BADDR SET LIST STARTING ADDRESS
0328 16651 167675 LOCP LDB BADDR,I LOAD ADDRESS OF INSTRUCTION
329 168652 160201 LDa 1,1 LOAD INSTRUCTION TO BE MODIFIED
330 16653 013201 AND MASK ZERO 170 PART, MASK={77784d
331 16654 333244 J0R 10ADR INSERT /0 ADDRESS

332 16655 1700901 STA 1,1 SET MODIFIED INSTRUCTION
VW3I33 16656 B37675 18Z BADDR INDEX LIST POINTER

0334 16657 837676 182 COUNT

335 16660 B¥26651 JMP LOOP GO DO NEXT LOCATION

3336 1obb6)1 126646 JMP SETI,I RETURN

P338w

P339« SUBROUTINE (TOUT) TOo OUTPUT ONE CHARACTER
€340« TO TELETYPE, CHARACTER I8 IN (A), (B) IS NOT ALTERED,

B341*

D342 16662 0000KE TOLT NOP

0343 16663 102600 TP,11 OTA TTY LOAD BOARD BUFFER
B344 16664 1037@9 §sTC T7Y,C GIVE PUNCH COMMAND
P345 166656 104300 SFS TTY WAIT FOR

B346 16666 026665 JMP w=1 COMPLETION

0347 16667 126662 JMP TOUT, I

0345«

8358« SUBROUTINE (POUT) TO OUTPUT ONE CHARACTER TO
8351% PUNCH DEVICE, CHARACTER IS IN (A), (B) 18 NOT ALTERED,

B3IS2*

8353 16670 @MAR0YA POLT NOP

B354 16071 102600 OTA PNCH FILL BOARD BUFFER
P355 16672 183700 STC PNCH,C REQUEST PUNCH
0356 16673 1@23¢0 SFS PNCH WAIT UNTIL

B357 16674 026673 JMP #e=i DONE

D358 16675 126670 JMP POUT, I
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LY R
0361+
362«
0363%
N364+
0365«
DI66
V367 %
6368+
369w
B3I70%
0371w
0372+
BI7 3=
0374w~
B375»
N376w
0377
0378
0379
2380
8381
p38e
1383
w384
V385w
0366
0387
2388
0389«
B39O0~
D391«
0392
8393
8394
8395
8396
0397
398
P399
0400
n4aal
vap2w
A3«
Dapdw
2405
D4vb
vag?
V4u8
D49
pa19
vall
0412
8413

0819 #P1 BASIC SYSTEM CONFIQURATER

SUBRROUTUNE PUNCH

THIS SUBROUTINE PROVIDES THE MEANS OF PUNCHING BINARY
RECURDS ON THE TELETYPE OR H1G6H SPEED PUNCH,

CALLING SEQUENCE JSB PUNCH

(A) = LENGTE (AND MODE) OF RECORD TO BE OUTPUT
(B) = STARTING ADDRESS OF DATA BUFFER

BINARY OUTPUT IS INDICATED BY A NEBATIVE (28 COMPLE=-
MENT) VALUE IN A, THIS NEGATIVE VALUE 18 THE

NUMBER OF WORDS TOo BE OUTPUT,

IF A = ¢ ON ENTRY 1@ INCHES OF FEED FRAMES ARE PUNCHED

16676 088000 PUNCH NOP

16677 B77035¢@ ST8 BUFF
1672p 067515 LD8 PMODE
16721 106682 TP,9 OTB TTY
16722 002002 SZA
16783 826706 JMP »#3
16734 463202 LDA .200
16795 026724 JMP PPA3+1
16726 VBR1LYO ALS
16787 0873243 STA CHC1
16710 067226 LDB ULS2
CHARACTER OUTPUT SECTION
16711 163058 PPe2 LDA BUFF,I
16712 006021 8SB,RSS
16713 001727 ALF,ALF
16714 013225 AND M377
16745 117245 JSB PNCHO.,!
16716 0B@ou2e sse
16717 0837450 1SZ BUFF
1672r 005200 RBL
16721 837243 18Z CHCH
16722 #26711 JMP PPR2
COMPLETION SECTION
16723 063215 PPe3 LDA CM,4
16724 473050 STA BUFF
16725 002400 CLA
16726 117245 JSB PNCHO,I
16727 037050 18Z BUFF
167306 026725 JMP #=3
16731 1067090 TP,1@0 CLC TTY
16732 10670 PNE CLC PNCH
16733 126676 JMP PUNCH, I

EXIT/ENTRY
SAVE STARTING ADDRESS OF BUFFER

SET TTY TO PUNCH MODE
CHECK FOR FEED FRAMES ONLY
NOT FEED FRAME MODE

DO FEED FRAMES ONLY

CONVERT COUNT TO CHARACTERS (X2)
AS CNOUNTER FOR OUTPUT SECTION,
SET UPPER/LOWER INDICATOR

GET WORD CONTAINING CHARACTER

IF UPPER/LOWER FLAG SAYS UPPER
(SIGN = @) ROTATE TO LONWER

REMOVE UPPER CHARACTER

OUTPUT CHARACTER

IF CHAR, OUTPUT WAS LOWER CHAR,,
ADD 1 TO BUFFER ADDRESS,

SET UPPER/LOWER FLAG FOR NEXT CHA
INDEX CHARACTER COUNTER,

NOT ZERO, MORE TO OUTPUT,

BINARY SECTION, SET BUFF = =4
FOR COUNTER FOR FEED=FRAMES
SET A = ZERO( FEED=FRAME).
OUTPUT FEED FRAME

INDEX COUNTER

CONTINUE OUTPUT

TURN OFF TTY

TURN OFF PUNCH

EXIT
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PagSe

Pa16% SURKOUTINE= PNCHA (PUNCKH ABSOLUTE BLOCK)

B417w

0418w UPON ENTRY ==

0419w (A) = ADDRESS OF FIRST WORD OF BLOCK

0420w (b) = ADDRESS OF LAST WORD OF BLOCK

0421

0422 16734 000009 PNCHA NOP

Pqe23 16735 Vd6AL4 INB SET = TO LAST +i{M FOR EOB CHECK
Pa24 16736 873051 STA T1 SAVE FIRST AND LAST WORD
0425 16737 @877e52 sT8 T2 ADDRESSES OF B8LOCK,

D42€ 16740 ¥63206 Pl LDA M27 SET T3 = «27 AS INDEX F6R
0427 16741 0673053 STA T3 FILLING BUFFER,

D428 16742 06395¢ LDA T% SET BUF+{ FOR LOAD ADDRESS
429 16743 1730211 STA BUF1,I OF CURRENT BLOCK,

0430 16744 B73055 STA CKSUM INITIALIZE CHECKSUM WORD,
0431 16745 002400 cLA INITIALIZE

0432 16746 173410 STA BUF,] WORD COUNT

433 16747 063010 LDA BUF SET T4 = ADDRESS

pa34 16750 943656 ADA ,2 OF WORD 3 OF BUFFER

0435 16751 873854 STA T4 FOR STORING WORDS,

0436w

P4a37 16752 163@db1 P2 LDA T4,1 STORE CURRENT WORD FORM MEMORY
438 16753 173854 STa 74,1 BLOCK IN BUFFER,

439 16754 037051 1sZ2 T4 BUMP BLOCK ADDRESS

Paad 16755 037054 1sZ T4 ADD 1§ TO BUFFER ADDOSQJ3
pasy 16756 043255 ADA CKSUM ADD WORD TO CUMULATED

0442 16787 373255 STA CKSUM CHECKSUM

B443 16760 137014 1S2 BUF,1 COUNT WORD STORED IN BUFFER,
Y444 16761 063951 LDA T§ CHECK FOR END OF BLOCK,

P445 16762 2530252 CPA T2

Va4 16763 Q26766 JMP P3J YES, FWA = LWA,

Baa7 16764 337253 12 13 INDEX BUFFER COUNTER,

vaa8 16765 pe6752 JMP P2 BUFFER NOT YET FILLED,

0449»

Pas50 16766 063355 P3J LDA CKSUM BUFFER FILLED, SET CHECKSUM IN
g451 16767 173054 STA T4,1 LAST WURD IN BUFFER,

p452 16770 163010 LDA BUF,I POSITION RECORD

B4as3 16771 wvoi727 ALF,ALF WORD COUNT TO

¥abd4 16772 173410 STA BUF,I UPPER CHARACTER IN WORD 1.
2455 16773 061727 ALF,ALF REPOSITION, ADD 3 FOR

pas6 16774 043217 ADA C,23 TOTAL RECORD LENGTH, SET
Ps%7 16775 0@3nv4 CMA, INA NEGATIVE FOR QUTPUT,

0453 16776 867010 LDB BUF (B) = ADDR, OF BUFFER,

D459 16777 B816676 JSB PUNCH PUNCH RECORD

B46dw

9461 17000 063a3bH1 LDA T} CHECK AGAIN FOR COMPLETION OF
462 17901 8532852 CPA T2 PUNCHING BLOCK,

463 17002 126734 JMP PNCHA, I YES, EXIT,

9464 170083 026749 JMP P1 NO, SET NEXT RECORD,
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Dab66*
Nae7 =
0468w
Va69w
a7
Bvaz7i»
D472+
$a73
Laz74
wa75
vwa76

B4a78w
8479+
0482w
0a81
0482
643
0434
0485
B486
pa87
2488
8489
0490

v492=
P49 w
24ag4w
0495
Bage6
8ag97
0498
0499
0o0u
8501
a5e2
n5a3
0504
0505
0506
0507
B508

pa12 #o1

SUBROUTINES LTG

BASIC SYSTEM CONFIGURATER

(LEADER/TRAILER GENERATOR)

LTG PROLUCES APFROXIMATELY 1@=INCHES
BLANK TAPE (FEED=FRAMES)

QF

17004
17¢a%5
172846
17027

PUNCH

17710
17411

17212
17060
17451
17052
17053
17054
17e55%

P0b0ooD
B22400
216676
127004

BUFFER

w17012
v17013

062000
200000
Adc¢nuo
PAVAVD
603290
VoYV
00vp0e

LTC

BUF
BUF 1

BUFFR
BUFF
T1

T2

T3

T4
CKSUM

NOP
CLA
JSB
JMP

DEF
DEF

BSS
NOP
NOP
NOP
NOP
NOP
NOP

SET FEED FRAME MODE A=0@

PUNCH PUNCH FEED FRAMES
LTG, I EXIT,

BUFFR

BUFFR+1

32

MESSAGE STOKAGE SECTION

17456
170857
1727%
17476
1711e
17111
17139
17131
17143
17144
1716}
17162
17170
17171

R170857
020120
017476
020120
Q17111
020124
B17181
929111
817144
g2v123
P17162
020103
171714
g20111

MAL
MSG1
MAZ
MSGe2
MAZ
MSG3
MA4
®SG4
MAS
MSG6S
MAE
MSC6
MA7
MSG7

DEF
ASC
LEF
ASC
DEF
ASC
DEF
ASC
DEF
ASC
DEF
ASC
NEF
ASC

MSG1L

14, PHOTO READER I1/0 ADDRESS?
MSG2

18, PUNCH 1/0 ADDRESS?

MSG3

15, TURN ON TTY PUNCH, PRESS RUN
MSG4

19, INVALID I/0 ADDRESS

MSGS

13, SYSTEM DUMP I/0 ADDRESS?
mSG6

6, CURE SIZE?

MSG?7

8, IMPROPER INPUT
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wb10»
8511~
12w
0513
9514
0515
8516
0517
0518
v519
0520
8521
@522
8523
0524
852%
2526
0527
8528
0529
85390
8531
532
v533
8534
V535w
0536
0537
8538
vw539
U540
0541
0542
0543
0544
0545»
8546
9547
0548w
0549
8550
2551
0552
8553«
0554
8555
0556+
w557
8558

Ba13 #01

CONSTANT AND

17201
17282
17223
17204
17295
17286
17297
17210
17211
17212
17213
17214
17215
17216
17217
17220
17221
17222
17223
17224
17225
17226

17227
17230
17231
17232

17233
17234
17235
17236

17237
17249

17241
17242
17243
17244

17245
17246

17247
17250

1777v0
177470
177637
177734
1777209
177745
177747
177750
177754
177761
177764
177773
177774
177777
230203
ey
pO0N24
2BWa36
aovaz7
Bov2a7
panu377
252525

234000
830466
031364
¥31462

217234
P0QABY
Pavaco
w6B2duve

817677
215073

ope00n
vovovo
evo0cCe
gehave

B16662
816670

017367
017346

DATA SECTION

MASK
220
M97
M3€
N6@Q
m27
Maes
M24
mM2e
M1S
ML2
M5
CHM,4
M1
C.e3
o4
20
1
877
135
M377
uLs2

C8k

Ciex
C24k
C3eK

INCIN

LWp
SERLA

SOURC
DEST
CHCI
10ADR

PNCHO
PNCHI

LWAMK
LWAMP

ocT
DEC
DEC
DEC
oCcT
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
LEC
DEC
DEC
DEC
ocT
DEC
ocCcT
ocTv

ocrt
ocT
ocT
ocY

DEF
ocT
cCT
ocT

DEF
DEF

NOP
NOP
NOP
NOP

DEF
DEF

DEF
DEF

177700
-200
-97
-36
-60
-27
-25
=24
-20
-15
-12
-5
-4
-1

3

4

20
3
77
135
377
52525

34000
30466
31064
31462

wed

20094
40080
600080

EOTC
SRIAL

TOUT
POUT

oHSPR=~1
.PNCH.l

BASIC SYSTEM CONFIGURATER

ACCEPTABLE
CORE
SIZE
ANSNWERS
RELOCATION
INCREMENTS

LAST WORD AVAILABLE

PUNCH LINK LOCATION
PUNCH REFERENCE INSTRUCTION

LWAM IF PHOTO READER
LWAM IF PUNCH
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8560

©561% LIST OF INSTRUCTIUNS (ADDRESSES) 70 BE SET
8562+

D563

0364+ TELETYPE INSTRUCTIONS ADDRESS LIST

0565*

9566 17251 P17433 LIST1 DEF TI,!

8567 172%2 017434 DEF Tl,2
0568 17253 @¥17435 DEF Tl,.,2+1
9569 17254 017437 DEF TI1,3
P570 1725%5 DB17442 DEF T1,4
571 17256 B17522 DEF T],5
88572 17257 017523 DEF Tl.5+1
0873 1726€¢ 0617531 DEF 11,6
6574 17263 917533 DEF TI1,7
0575 17262 917534 DEF TI,.,7+%
B576 17263 017447 DEF TP,1
8577 17264 017456 LEF TP,2=1
¥578 17265 317457 DEF TP,2
8579 17266 217462 DEF TP,4
BH589 17267 017463 DEF TP,4+}
0381 17270 017464 DEF TP,S
0582 17274 217471 DEF TP,6
0583 17272 017540 DEF TP,7
¥584 17273 017582 DEF TP,8
585 17274 016701 DEF TP,9
ps86 17275 216734 DEF TP,.,10
0587 17276 016663 PEF TP,11
588 17277 08106664 DEF TP,11+1
%89 17300 0816665 DEF TP.11¢2
0590w

8%91 17301 017251 LSTiA DEF LISTH
8592~

¥593%« PHOTO READER INSTRUCTIONS AUDRESS LIST
594w

259% 17392 ©17487 L1ST2 DEF PR3
9596 17323 017413 DEF PRS
©5%597 1734 0817415 DEF PR6
8598 17365 017422 DEF FPR7
B5%99 17326 017347 DEF RO
060D

p6@1 173¢7 18578 RO cLC RDR
0602 17310 617302 LST2A DEF LIST2
B6L3w

p6v4w HIGH SPEED PUNCF INSTRUCTIONS ADDRESS LIST
G6BSw
P6@6 17314 017353 LIST3 DEF PNJ

vob7 17312 017354 DEF PN4
0608 17313 0917355 DEF PN5
2609 17314 017362 DEF PN7
P61 17315 D17316 DEF PO
0611

o612 17316 1667¢2 PO CLC PNCH
8613 17317 9173311 LST3A DEF LISTS
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2615~

@616« SYSTEM DUMP INSTRUCTIONS ADDRESS LIST
PeL7

v618 17320 016732 L1ST4 DEF PNB8

2619 17321 816671 DEF POUTe+}

Yo2y 17322 816672 DEF POUTe2

9621 17323 816673 DEF POUT+3

0622w

0623 17324 817328 LSTAA DEF LIST4

0625

0626% SKIP DIFFERENCE IN WORDS BETWEEN PARALLEL AND

0627« SERTAL TELETYPE PACKAGES,

0628w

0629 17325 0@YU00O B8SS 228 (STOPI=SPNCH)=(TT,l11=,PNCH)
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bod2w

QogIwwewnwwnnenwws BAS|C SYSTEM HIGH SPEED PUNCH DRIVER wwwtewaweadenadd
2004

@uaS+* OUTPUTS ASCII THRUUGH THE HIGH SPEED PUNCH

0006*

op@7« CALLS JSB 1838,1

P08«

0089 (A) = NUMBER OF CHARACTERS TO BE PUNCHED

vglan (B) = STARTING ADDRESS OF BUFFER

Dollw

vei2w

0613+ IF (A) IS »>= @ THEN OUTPUT (A) CHARACTERS

Puldaw FOLLOWED 8Y A CARRIAGE RETURN=LINE FEED,

2¥15+

0016w IF (A) < @ TFEN PUNCH =(A) CHARACTERS ONLY,

POL7

Qpi8~ BUFFER CONTAINS ASCII CHARACTERS PACKED TwWO PER WORD,
BG19*

o2 IF (8) = @ ON ENTRY (A) FEED FRAMES ARE PUNCHED,
oeele IF (A) = @ ON ENTRY ONLY A CR/LF 18 PUNCHED,

vo22«

puad»

p@24 17347 @erev@ ,PNCH NOP

Qp2%5 17350 017636 PN} JSB INIT INITIALIZE FOR PUNCHING
Pu26 17351 017622 FPN2 JSB GETCH GET NEXT CHARACTER FROM BUFFER
Bw27 17352 027368 JMP PN6 BUFFER EMPTY

oM28 17353 122608 PN3 OTA PNCH LOAD PUNCH BUFFER

P29 17354 183708 PNA4 STC PNCH,C G6IVE PUNCH COMMAND
Pp3@ 17355 1082300 PNS SFS PNCH

P31 17356 027355 JMP =] WAIT FOR PUNCH READY

p@32 17357 827351 JMP PN2 BET NEXT CHARACTER

BU33

0p34 17360 063671 PNE LDA IORI

PR35 17361 B73633 STA FINSH+! RESTORE IOR INSTRUCTION
2936 17362 1067020 PN7 CLC PNCH TURN OFF PUNCH

9237 17363 00214} SEZ,CLE,RSS RECORD COMPLETE? CLEAR E
Pn38 17364 127347 JMP .PNCH, 1 E=@, UUTPUT COMPLETE

P39 17365 P63655 LDA M2 E=1, APPEND CR AND LF
PP40 17366 BO7H72 LDe CRLFA LOAD ADDRESS OF CR AND LF

Dpd4l 17367 0273%0 JMP Pn1 DO CR/LF



FAGE WO17 ®B2

Bed3e

PPdqwenwawwnnnewawws BASIC SYSTEM PHOTO READER DRIVER

CoaSw
PYv4b6e
Qa7 =
Dp4sdw
Dudon
a¢53»
NES51*
pohax
0ub3*
0VS4
Du55w
056w
Bu57»
PVu58»
Qub9w
BueU
b6l
DB6e>
PDE63n
0264~
DU65%
2066
IXIYA
o8«
Vo69w
Pv7¢w
AL71w
0w72
ve73
B1;7 4
o735
bul0o
@h77
Bu7®
679
pesp
Busl
bwee
V83
"I 1-X)
cv8bd
0886
bes7
0¢88
NLEY
vE9Y
I7E B
092
0693
094
Bu95
P L))
Be97
ge9s

BASIC SYSTEM HIGH SPEED PHOTO READER DRIVER

T2 EXEER R A AN A RS

INPUTS TAPE RECCRDS THROUGH THE PHOTO READER

CALL

ON

17370
17371
17372
17373
17374
17375
17376
17377
17400
17401
17462
17403
17404
17465
17446
17447
17410
17411
17412
17413
17414
17415
17416
17417
17420
17421
17422

$ JsB 1018,1

(A) =
(8)

RETURN

MAXIMUM NUMBER CHARS IN RECORD
BUFFER STARTING ADDRESS

(A)=
(A)s=
(A)=
(A)s

-1
-2
-3

TO0 MANY CHARACTERS IN RECORD
END OF TAPE DETECTED
NO TAPE OR BATE DOWN

NUMBER UF (CHARACTERS IN RECORD

INPUT IS PACKED TWO CHARACTERS PER WORD IN BUFFER,

ALL RECORDS MUST BE TERMINATED WITH A LINE FEED,
THE NULL AND CARRIAGE RETURN CHARACTERS ARE JGNORED,

THE LEFT ARROGW(S)

~ DELETE THE PREVIOUS CHARACTER(S),

AN ALT MODE ANYWHERE BEFORE THE LINE FEED DELETES ALL

CHARACTERS [N THE RECORD,

THE RECORD IS IGNORED,

IF 19 NULL CHARACTERS ARE DETECTED BEFORE ANY CHARACTER,
READING IS TERMINATED AND THE RETURN IS WITH A NULL RECORD,

pALAvD
873676
877674
063653
873677
867674
877675
veob4aon
vabYB3
Boceo2
827407
v37677
A27407
p63655
27422
163700
pB24do
ng2aev7
027424
102309
B27411
163500
017537
227400
057655
027373
1eo0700

.HSPR NOP

PR1

PR3

PR4

PRY

PRE

PR7

STA
STB
LDA
STA
LDg
STB
cLB
$28
SZA
JMP
182
JMP
LDA
JMP
STC
CLA
INA
JMP
SFS
JMF
LIA
Jsg
JMP
CPB
JHP
cLC

COUNT
BUFSA
mMil
EOTC
BUFSA
BADDR

yRSS

PR3
£9T7C
PR3
M2
PR7
RDR,C

»rSZA,RSS

PK8

RDR

PR
kDR,C
PROCS
PR2

Me

PR1Y

RDR

SAVE LENGTH
SAVE BUFFER STARTING ADDRESS

INITIALIZE EOT COUNTER

INITIALIZE BUFFER POINTER
INITIALIZE CHARACTER COUNT
ANY NON=NULL CHARACTERS YET?
NO, SKIP IF NULL

COUNT NULL

NOT YET 1@ NULLS

SET A TO INDICATE EOT (=2)

1@ NULLS, TURN OFF READER & EXIT
REQUEST CHARACTER

SET DELAY COUNT

DELAY = 6,4 « 65K = _41 SECONDS
(A)=g, NO TAPE OR GATE DOWN

NO FLAG, CHECK DELAY COUNT
LOAD CHARACTER

PROCESS CHARACTER

GET NEXT CHARACTER

RUBQUT IN THIS RECORD?
YES, IGNORE RECORD

TURN OFF READER



PAGE D018 #@2 BASIC SYSTEM HIGH SPEED PHOTO READER DRIVER

VP99 17423 127370 JMP HSPK,1
Dlvde
0101 17424 063654 PRS LDA MJ LOAD 'NO TAPE®' STATUS

01p2 17425 027422 JMP PR7



FPAGE VOGLG #9092 WBASIC SYSTEM TELETYPE INPUT pRIVER

G104

Ol wanuwennnnrnwnwnnwwwr 5ASIC SYSTEM TELETYPE INPUT DRIVER wanerswaawwwnn
Diubw

0107« INPUTS FROM AN ASR 33/35 THROUGH THE

0igg~ TELETYPE CONTRCL BOARD FROM TAPE OR KEYBOARD,

0igo»

Ci1Q» CALLY JSB 1¢¥4B, 1

Vill=

112> (A) = MAXIMUM NUMBER CHARS IN RECORD

0113~ (B) = BUFFER STARTING ADDRESS

Diide

G115 RETURN: (A)= =1 TOOU MANY CHARACTERS IN RECORD

0116« (A)s =2 RECORD DELETED

2117~ (A)s NUMBER OF CHARACTERS IN RECORD

kil8»

Wi1G»

120 THE CHARACTERS ARE PACKED TWO TO A WORD IN THE BUFFER,
Bl21i»

p122 ALL KECURDS MUST BE TERMINATED WITH A LINE FEED,
123~ THE NULL AND CARRIAGE RETURN CHARACTERS ARE IGNORED,
Bizdw

D125 THE LEFT ARROW(S) « DELETE THWHE PREVIOUS CHARACTER(S).
126+«

€127« AN ALT MOUDE ANYWHEKRE BEFORE THE LINE FEED DELETES ALL
Ui28w« CHARACTERS IN THE RECORD, THE RECORD IS IGNORED,
D129~

Gl3uw

V131 17426 Qe0BrY TTY,]l NOP

V132 17427 Ww73676 STA COUNT SAVE LENGTH

D183 17439 077675 STe BADDR SET BUFFER ADDRESS

Wi34 17431 006400 cLB SET CHARACTER COUNTER

135 17432 063444 LLA IMODE

136 17433 1ac6vp Tl1,1 0OTA T1Y SET TTY TO INPUT MODE

J187 17434 1637vp T1,2 STC TTY,C REQUEST CHARACTER

vi3d8 17435 L¥e3ve SFS TTY

Uild9y 17436 027435 JMP w=i WAIT FOR CHARACTER INPUT
D140 17437 102500 T1.,3 LIA TTY LOAD CHARACTER

6141 17440 ©17537 JS8 PROCS PROCESS CHARACTER

0142 17441 02/434 JMP TI1,2 GET NEXT CHARACTER

D143 17442 1267¢¥¢ T1,4 CLC TTY

D144 17443 127426 JMP TTY.I1,1 RECORD COMPLETE RETURN

0145w

V146 17444 160000 IMCUE COCT 1600u@ LIST ONLY (INPUT=ASR 35)



PAGE P20 ¥@2 BASIC SYSTEM TELETYPE OUTPUT DRIVER

0148+
0149wrwwnwwnwwnwwnw BASIC SYSTEM TELETYPE OUTPUT DRIVER AR RENRA AR R RN AR
D150

DI OUTPUTS ASCI! RECORDS THRUUGH THE TELETYPE PRINTER,
V152w PUNCH, OR BOTPF,

D153«

D1b4% CALLS JSB 1@28,1

D155«

B156» (A) = NUMBER OF CHARACTERS TO BE OUTPUT

6357 (B) = STARTING ADDRESS OF BUFFER

G158+

V159

g160% IF (A) 1S >= @ THEN OUTPUT (A) CHARACTERS

B161* FOLLUWED BY A CARRIAGE RETURN=LINE FEED,

Bleaw

D163 IF (A) < @ TrFEN PUNCH =(A) CHARACTERS ONLY,

164w

Piob BUFFER CONTAINS ASCII CHARACTERS PACKED TWO PER WORD,
Pl6b6w

Bi67 IF (B) = @ ON ENTRY OUTPUT (A) FEED FRAMES,

TRYY-1 IF (A) = ® ON ENTRY ONLY A CR/LF IS OUTPUT,

P169=

0170

Pi71 17445 QV0RP® TTY.P NOP

D172 17446 017636 JSs INIT INITIALIZE AND SETUP
0173 17447 Qebovd TP.1 LDA TTY SAVE TTY INTVERRUPT
174 17459 @73517 STA TEMPI INSTRUCTION

0175 17451 06v127 LDA LISTR

D476 17452 050126 CPA PLSTR PLIST?

B177 17453 063515 LDA PMODE YES

178 17454 05v130 CPA TLSTR LIST?

G179 17455 063516 LDA LMODE YES

0180 17456 16¢60¢ OTA TTY SET TTY TO OUTPUT MODE
@181 17457 074000 TP,2 STB TTY PUT NOP INTO INTERRUPT CELL
V182 17460 ©i7622 TP,3 JSB GETCH GET NEXT CHARACTER
D183 17461 V27502 JMP TP,8 BUFFER EMPTY

P14 17462 102608 TP,4 OTA TTY LOAD TTY BOARD BUFFER
pi18% 17463 103700 8sTC TTY,C GIVE PRINT COMMAND
166 17464 102308 TP,5 SFS TTY NAIT FOR

187 17465 027464 JMP =i FLAG

piss 17466 063517 LDA TEMPI

B189 17467 002203 SZA,RSS 1S INTERRUPT ENABLED?
P19p 1747¢ 027460 JMP TP,3 NO

Ui91lw

@192+ THIS SECTION CHECKS IF A CHARACTER HAS BEEN TYPED FROM THE
w193« KEYBOARD DURING UUTPUT ON TELETYPE,

8194w

0195 17471 102500 TP,6 LIA TTY LOAD FROM BOARD BUFFER
0196 17472 @@30v0 CMA FIRST 8 BITS SHOULD BE 1°'S
0197 17473 813666 AND B177

2198 17474 002¢¥3 SZA,RSS

0199 17475 027400 JMP TP,3 NO KEY STRUCK, CONTINUE
Q206 17476 063671 LDA IORI]

V201 17477 873633 STA FINSH+1 RESTORE I0R INSTRUCTION
202 17508 186700 TP,7 cCLC TTY TURN OFF TTY

P2@3 17341 114105 JsB 1,8TP,1 GO To STOP



PAGE ©©21 #»02

0204
B2iH
V26
Bec?
V3
VoY
Veiw
well
Deye
el
vela
we2l15=
¥elb
ey’
bcli8»
gel9

0221+
Ja2zen
Be2dw
0c24
0225
02¢6
0ee7
9228
Ve29
vedo

pelax
PR R
234~
0235
Vw236
wed7
w38
bwe39
v24dv
Pedl
V242%
D243

BASIC SYSTEM TELETYPE OUTPUT DRIVER

17502 166700 TP,8 CLC TTY TURN OFF TTY

17523 063517 LDA TEMPI

17534 653536 cPa TT,.11 IS INTERRUPT MODE SET?
17505 V17527 J8B I,ON YES, RE=ENABLE KEYBOARD
17506 063671 LDA IORI

179527 ©¥73653 STA FINSHe+l RESTORE I0R INSTRUCTION
17516 0dwaiay SEZ,CLE,KSS RECORD COMPLETE? CLEAR E
17511 127445 JMP TTY,.P,1 E=@, RECORD OUTPUT COMPLETE
17512 663655 LDA M2 E=1, ADD A RETURN AND LINE FEEVD
17513 067672 LDB CRLFA LOAD ADDRESS OF CR AND LF
17514 027446 JMP TTY,P+1 DO CR/LF

17515 1160069 PMCDE OCT
17516 1220008 LMCDE OCTY

17517 ©0@8bpvd TEFPI NOP

THIS ROUTINE TURNS

17320 000U00 1,CFF NOP

17921 002490 CLA
17%22 8702ve T1.,5 STA
17523 1086700 cLC

17524 ©60BVP R,CFF NOP
17025 vevwve P,CFF NOF
17526 127529 JMP

THIS ROUTINE TURNS

17527 ovdpeés 1,CN NOP

17537 663536 LDA
17534 97vw00@ 71,6 STA
17632 063444 LDA
17533 192628 T1,7 OTA
17534 1¥37u49 STC
17535 127527 JMP

17536 114105 17,11 JS8

116000 PUNCH ONLY (ASR 35)
120000 LIST ONLY (ASR 35)

OFF TYHE TELETYPE INTERRUPT MODE

TTY SET NOP INTO INTERRUPT CELL
TTY TURN UFF READ MODE
SET TO CLC RDR IF RDR EXISTS
SET TO CLC PNCH IF PNCH EXISTS
1.0FF,1 RETURN

ON THE TELETYPE INTERRUPT MODE

TT.11

TTY SET JSB INTO INTERRUPT CELL
IMO0c

TTY SET TTY TO INPUT MODE

TTY,C SET TTY TO LOOK FOR INPUT
1.0N,1 RETURN

[1,8TP, 1 INTERRUPY LOCATION CODE



PAGE D422 #@2 CHARACTER PROCESSING SECTION FOR INPUT

V245w
2246+« CHARACTER PROCESSING SECTION FOR TTY AND PHOTOREADER
v247+

@248» CALLS JSB PROCS

V249w {A) HOLDS CHARACTER

pehaw

25w KETURNS F+1l = GET NEXT CHARACTER

PR F+2 = RECORD COMPLETE

B253w

p254 17537 PU¥dby PRCCS NOP

0255 17540 013666 AND B177 STRIP BIY 7

P256 17541 002003 S8ZA,RSS NULL?

0287 17542 127537 JMP PROCS,1 YES, IGNORE

0238 17543 053656 CPA .2 NO, CONTROL B ?

825% 17544 127537 JMP PROCS,1 YES, IGNORE

v26Q 17545 853657 CPA .3 NO, CONTROL C 7

0261 17546 127537 JMP PROCS, 1 YES, IGNORE

Bzoe 17547 855660 CPA LNFD NO, LINE FEED?

V263 175506 127537 JMP PROCS,! YES, IGNORE

w264 17551 853666 CPA BL77 NO, RUBOUT?

gz65 17552 127537 JMP PROCS,I YES, IGNORE

0266 175353 053665 CPA AMODE NO, ALT MODE?

Pp267 17554 027616 JMP CMPLT={ YES, CANCEL RECORD

2268 17555 853664 CPA OMODE NO, OLD ALT MODE?

0269 17556 027616 JMP CMPLT=} YES, CANCEL RECORD

Q278 17557 0853662 CPA EMODE NO, ESCAPE MODE?

271 1756g 827616 JMP CMPLT=1 YES, CANCEL RECORD

@272 17561 053661 CPA CRTN NO, CARRIAGE RETURN?

B273 17562 027617 JMP CMPLT YES, COMPLETE RECORD

0z74 17563 057676 CPB COUNT NO, BUFFER OVERFLOW?

v275 17564 007400 cce YES, LOOK FOR CARRIAGE RETURN

9276 17565 06020 LR T:) LOOKING FOR CARRIAGE RETURN?

0277 17566 127537 JMP PROCS,1 YES, RETURN

We7s 17567 053663 CPA LFTAR NO, LEFT ARROW?

8279 17578 027602 JMP DLETE YES, DELETE PREVIOUS CHARACTER
N\ W28@ 1757) 006014 SLB, INB NO, CHECK ODD/EVEN FLAG

dz81 17872 B27576 JMP PROC2 B0 = 3, EVEN CHARACTER

282 17573 001727 PRCCY ALF,ALF 8@ = 1, ODD CHARACTER

o283 17574 173675 STA BADUR,1 RECORD HIBH CHARACTER

p284 17575 127537 JMP PROCS,!

@285 17576 133675 PRCCZ2 IOR BADDK,I PACK TWO CHARACTERS

v286 17577 173675 STA BADDR,! PUT IN BUFFER

v2a7 17609 837675 1SZ BADDR INDEX BUFFER ADDRESS POINTER

v288 1761 127537 JMP PROCS,!



FAGE

0290.
0291w
B292w
0293
D294
p295
D296
0297
0298
2299
8300
0301
9302
8303
8304
0325+
0306w
8307+
e3e8
P389
B30
8311

0313w
8314+
V315w
0316w
2317w
D318w
03519
8320
0321
8322
0323
0324
0325
0326
v327
0328
©v329
835@e
8331

2023 #82 CHARACTER PROCESSING SECTION FOR INPUT

THIS SECTION DELETES PREVIOUS CHARACTER(S)

17602 206083 DLETE 82ZB,RSS 18 BUFFER EMPTY?

17683 127537 JMP PROCS,1 YES, RETURN

17604 003400 CCA NO

17665 044400 ADB 0@ DECREMENT CHARACTER COUNT
17606 006011 SLB,RSS LOW CHARACTER?

17647 127537 JMP PROCS,1 YES

17610 043675 ADA BADDR NO, DECREMENT

17611 0873675 STA BADDR ADDRESS POINTER

17612 163675 LDA BADDR,I GET LAST TWO CHARACTERS
17613 vei727 ALF,ALF

17614 213666 AND BL77 DELETE LAST CHARACTER
17615 0827573 JMP PROCH STORE NEXT=TO=LAST CHARACTER
THIS SECTION PUTS COUNT IN A AND RETURNS TO P+2

17616 867655 LDB M2 SET DELETE FLAG

17617 0608w1 CMPLT LDA 1 PUT CHARACTER COUNT IN A
17620 837537 1SZ PROCS

17621 127537 JMP PROCS,!

SUBKOUTINE GETCH

RETURN TO P+1 ON EMPTY BUFFER
IF THE BUFFER 1S NOT EMPTY, ELSE
RETURN TO P42 WITh CHARACTER IN (A),

17622
17623
17624
17625
17626
17627
1763¢
17631
17632
17633
17634
17635

Pb0YR0d GETCH NOP

857676 CPB COUNT
127622 JMP GETCH,I
163675 LDA BADDR,!
Po60R1L SLB,RSS
eo1727 ALF,ALF
Pp6P14 SLB, INB
0376785 182 BADDR
P13666 FINSH AND B177
33667 I0OR B2@0
037622 I1SZ GETCH
127622 JMP GETCH,I

BUFFER EMPTY, P+1 RETURN
GET TWO CHARACTERS

POSITION CHARACTER RIGHT
CHECK O/E, AND INDEX COUNT

B ODD, INCREMENT ADDRESS POINTER
STRIP LEFT CHARACTER

ADD BIT 7

B EVEN,

RETURN TO P+2



PAGE

B333«
0334w
0335w
0336
337
0338
8339
340
034}
6342
D343
B344
03458
2346
0347
8348

8824 w02

INITIALIZES FOR OUTPUTTING A RECORD

17636
17637
17649
1764}
17642
17643
17644
17645
17646
17047
17650
17651
17652

oobove
0082320
883104
873676
#77675%
p02002
eedee2
027651
063670
p73633
ep004e
P0b6400
127636

INIT

NOP

CCE,SSA
CMA,CLE, INA
STA COUNT
ST8 BADDR
8ZA

s28

JMP o4

LDA CLAI
8TA FINSH+t
CLE

cLs

JMP INIT, I

SET E=i, CHECK FOR (A) < @
SET (E) = @, (A) = =(A)
SAVE CHARACTER COUNT

SET BUFFER STARTING ADDRESS

LEADER/TRAILER ONLY?

NO

YES, (B) = p

SET CLEAR INSTRUCTION
SET NO CR/LF

INITIALIZE OUTPUT COUNT



PAGE

0350«
0358w
0352w
0353
Vw354
B3I55
8356
B357
Vw358
D359
360
361
0362
363
364
8365
0366
0367
0368%
U369
83709
0371«
B372
373
8374
0375
376w
V377 »
w378»
w379
[FICY-17%
vs6d
p3se
D383
w334
wL8%
U386
2387
U388
B389 w
A396
0391
8392
6393
0304
2395
0396
V397«
0398
0399
0490
0ap1
2402
2403
n404

voes #o2

DATA,

ADDRESSES, ETC,

COMMUN WRIVER CCNSTANTS AND ADDRESSES

17653
17654
17655
176%6
17657
176060
17661
17662
17663
17664
17665
17666
17667
17670
17671

17672
17673

17674
17675
17676
17677

BASE

a1l
g41¢1
0d162
3133
Ba31c4
RA195
Boluéb
vo1uy?
polrio
20111

203123
20123
pa124
P4125
Vo126
ga127
PB13n

0aLL?
0o131
BeE134
eoewe
22200
eovae
0osu1

177765
17777%
177776
VBbov2
Q00003
paoaLe
geeals
Vo33
wev137
VBB175
BonL76
enn177
BOV200
PV2440
033667

017673
146612

BnoYen
8RA048dp
voenon
BooaLe

MLt
M3

M2

.2

3
LNFD
CRTN
EMCDE
LFTAR
OMCDE
AMCDE
8177
B2eo
CLaAl
I0OKI

CRLFA
CRLF

BUFSA
BALDR
COULNT
EOTC

DEC
DEC
DEC
LEC
DEC
ocrt
ocY
act
ocT
ocT
cCT
ocr
oc1
CLaA
IOR

DEF
ocTt

NOP
NOP
NOP
NOP

-11
-3
-2
2

3
12
15
33
137
175
176
177
200

B200

CRLF
186612

PAGFE REFERENCE ENTKIES

180165
017445
100192
P17426
60000
(15211
porave
PBLV135
017425

P17520
ni7se7
017424
16103
10v102
1606102

1.8TP
LWEM

FWwam
Lwam

IMCFF
IMCN

TLINK
PLSTR
LISTK
TLSTR

SYNTA
10BFA
SBLFA
RDR
PNCH
TTY
TTYI

ORG
DEF
DEF
DEF
DEF
NOP
NUP
NOP
DEF
DEF

ORG
DEF
DEF
DEF
DEF
DEF
DEF

EQU
EQU
EQuU
EQU
EQU
EQU
EQU

fvis
1.5TP, 1
TTY,P
1028, 1
TTY.!

1358
TTY, I=1

1238
1.,0FF
1.0N

[1.TTYe2A008B

138,11
1028,1
1428,1

1178
131e
1348
("}

"]

(4]
TTY+}

LINE FEED
CARRIAGE RETURN
ESCAPE

LEFT ARROW
OBSOLETE ALT MODE
ALT MODE

RUBOUT

ADD IN BIT 7

INITIAL BUFFER ADDRESS
CURRENT BUFFER ADDRESS
HOLDS RECORD LENGTH
END=OF=TAPE COUNTER

READER LINK INITIALIZED VO STOP
TTY OUTPUT ENTRY ADDRESS

PUNCH LINK INITIALIZED TO TTY
TTY INPUT ENTRY ADDRESS

LINK TO STOP ROUTINE

LAST WORD OF USER SPACE

FIRST WORD OF AVAILABLE MEMORY
LASY WORD OF AVAILABLE MEMORY

DISABLE KEYBOARD INTERRUPT
SET KEYBOARD INTERRUPT

TTY INPUT INTERRUPT LINK
PLIST OUTPUT ADDRESS

LIST DEVICE LINK

LIST OUTPUY ADDRESS

BUFFER ADDRESS
SYNTAX BUFFER ADDRESS



PAGE 0@26 #03 OSERIAL TELETYPE PACKAGE

udgen

Pu@3= MODIFY P8BS FOR SERIAL TELETYPE

BARaw

uvad 15v73 ORG 150738

DBV6E=

Bed7 15073 663653 SRIAL LDA SMit SET

Bun8 15074 067362 LDB L8TS5A TYY PUNCH

Qo9 15¢v7% 117257 JS8 SETIA,I ADDRESSES
Pl 15¢76 137260 1SZ 10ADA,I INCREMENT SELECT CODE
Oeil 15077 8063262 LDA SM5 SET

bwl2 15100 067310 LDB LST6A TTy READER
twld 151ul 117257 JSB SETIA,I ADDRESSES
wuld 15102 B63263 LDA TT7,.13 SET INTERRUPT
Ywid 15123 @79np1 116 STA TTYI CELL

OLibw

Bbl7 15124 863244 LDA TTYP] SET OUTPUT

PE1s 1515 173221 STA CORiA,I

Vw19 15186 173223 STA CUR3A,1 TELETYPE CALLS
Bu2P 15187 173224 STA DMPiA,l

vu2l 1511e 173226 STA GETAA,I TO SERIAL
$e22 15111 173230 STA GET2A,I

Jvad 15112 173231¢ STA CRLIA,I DRIVER
Juedqw

625 15113 063243 LDA STFO SET [INPUTY

vu26 15114 173222 STA COR2A,1

duz7 15115 173227 STA GET1A,I TELETYPE CALLS
0vw28 15116 037222 [82 COR2aA

Wu29 15117 v37227 182 GET4A T0 SERIAL
0A30 15120 063242 LDA TTYIIL

w3l 15121 173222 STA COR2aA,1 DRIVER
P32 15122 173227 STA GETiA,l

VI3 15123 V37222 1SZ COR2A

du34 15124 837227 182 GET1A

35 15125 P63244 LDA CLF@

Y36 15126 173222 STA COR2A,1]

Yud7 15127 173227 STA GET1A,I

ERE-L

Jg39 15130 002420 CLa CLEAR

PpB4O 15131 173232 STA TPOA,l

0P41 15132 037232 182 TPOA BUFFERED TELETYPE
Vo422 13133 173232 STA TP9A,l

Pvd4ld 15134 173233 STA TPLOA,l INSTRUCTIONS
Vpa4 15135 173225 STA DMP2A,1

BY4d 15136 0837225 182 DMP2A

Bude 15137 173225 STA DMP2a,l

Vd7»

Pwud8 15140 063245 LDA STOUA SET FOR POSSIBLE
0049 15141 173234 STA TOUTA,I TTY PUNCHING
DuLb50w

o551 15142 063316 LDA LST7A USE READER AND PUNCH
BeB2 15143 173237 STA PHRLA,I DRIVERS IN
0953 15144 063324 LDA LST8A SERIAL TELETYPE

B¢v54 15145 173240 STA PNCLA,I PACKABE



FAGE

8056
6pd7
vub58
00sS9
Bu60w
Bubl
bue2
P63
bubd
2065
0P66
0667
vu6s
B8o69
oe7e
2071
0072
2673
2074
BO75w
0276w
0u77w
bpzs
8879
BuaY
busl
AvB2
083
viesd

DGiB6w
0p87w
Va8
vgaoe
0o9e
Pooil
Bgoz
P93
B¢:94
Viu9h
uv9b6
9897
0098
09399
BN 1%)
BB
0162
Vvl
oigd
6185

dve7 #03

15146
15147
15150
15151

15152
15153
15154
15155
15156
15157
15160
15161
15162
15163
15164
15165
15166
15167

063246
173247
w6324y
173220

063250
7oLt
063251
173235
063252
173236
¥63253
076102
P63254
870104
063255
g7e123
063256
P70124

LDA
STA
LDaA
STA

LDA
STA
LDA
STA
LOA
STA
LDA
8§TA
LDA
STA
LDA
STA
LDA
STA

SERIAL TELETYPE PACKAGE

ROFFA
PHRiA, I
POFFA
NORLA,I

SLWMT
LWAM
SLWMR
LWMRA, ]
SLWMP
LWMPA, I
STTYP
1028
8TTv1l
1848
SIOFF
IMOFF
SION
IMON

PREPARE TO SET
INTERRUPT=~OFF INSTRUCTIONS
IN SERIAL TELETYPE
PACKAGE
SEY SERIAL
TELETYPE VALUES

IN LWAM CONSTANTS

OVERLAY PARALLEL DRIVERS WITH SERJAL DRIVERS

15170
15171
15172
15173
15174
15175
15176

163264
173265
P37264
837265
837266
027170
127261

SUBROUTINE
TELETYPE,

15177
16522@
152u4
15202
15223
15204
15205
15206
15227
1521@
15211
15212
15213
15214
15215
15216

000000
8735455
063653
a73517
P63455
ovi0va
033520
102700
103600
001300
162308
ver7all
037517
027207
106700
127477

SRIAL LDA

(STOLT)
CHARACTER 8 I[N

STA
182
182
182
JMP
JMP

7O OUTPUT ONE
(A’.

STCUT NOP

TP?
TP8

TPS

TP1U

STA
LDA
STA
LDA
ALS
10R
STC
0TA
RAR
SFS
JMP
182
JMP
cLC
JMP

MOVES, I
DESTS, I
MOVES
DESTS
SMCNT
SRIAL
PHRDA, I

TCHAR
SM11
BCNT
TCHAR

B3000
TTY
TTY,C

TTY

we§
BCNT
TP8

TTY
STOUT, I

MOVE A
WORD
BUMP
POINTERS
SERIAL DRIVERS MOVED?
NO

YES, RETURN TO MAIN SEQUENCE

CHARACTER TO THE
{B) IS NOT ALTERED,

SET BIT
COUNTER

ADD
CONTROL BITS
TURN ON TELETYPE

OUTPUT BIT
POSITION NEXT BIT
WAIT FOR
COMPLETION FLAB
DONE?
NO
YES, TURN OFF TELETYPE



PAGE

P1a7w
2108w
0189«
g11e@
0111
g112
0113
0114
0115
8116
0117
P18
0119
12y
izl
D122
0123
0124
0125
0126
8127
0128»
2129w
0130w
131
0132
8133
i34
2135
p136
V137
V138
0139
0142
P14}
0142
0143
V144
0145w
0146«
Plaz«
0148
0149
V150
0151 »
2152w
PL53»
2154
8155
P156
8157
B158

2028 #03

MODIFICATION

15217
15220
152¢1
15222
15223
15224
15225
15226
15227
15241
152351
15232
15233
15234
15235
15236
15237
15240

MUDIFICATION

15241
15242
15243
15244
15245
13246
10247
15250
15251
15252
15253
15254
15256
15256

COMMUNICATION LINKS

15257
135269
15261

216364
016462
Pi1b424
vida27
016453
016559
016552
016572
016575
016607
U16644
B16708
16731
617245
017247
017258
vi7319
L7317

B17466
vi74u4
1021v0
1631v0
815177
B73524
873525
0174043
017345
017324
P17466
017404
P17521
017531

016646
017244
016363

ADLRESSES

PHR1A
NORLA
COR1A
COR2A
COR3A
DMF LA
DMP2A
GETAA
GET1A
GET2A
CRL1A
TPGA

TP18A
TOLTA
LWFRA
LWMPA
PHRLA
PNCLA

DEF
DEF
DEF
DEF
DEF
DEF
DEF
LEF
DEF
DEF
DEF
DEF
DEF
VEF
DEF
DEF
DEF
DEF

SERIAL TELETYPE PACKAGE

PHRUDL
NORD1
CORA1L
CORAQ
CORA3
DuUMP}
DUMP2
GETAD+1!
GETAL
GETA2
CRLF1
TP,9=1
TP.1¥
PNCHO
LWAMK
LWAMP
LST2A
LST3A

INSTRUCTIONS

TTYPI]
TTY11
STFe@

CLFu

STCUA
RUFFA
POFFA
SLWMT
SLWMR
SLWMP
STIYP
STTYI
SICFF
SICN

SETIA
10ADA
PHRDA

Jsa
Jss
STF
CLF
DEF
STaA
STA
DEF
DEF
DEF
DEF
DEF
DEF
DEF

DEF
DEF
DEF

«TTYP

«TTYI

)

@

STOUT

«ROFF

«POFF

«TTYl=14+20008 LWAM OPTJONS
HSPR=1+20208 FOR SERIAL
SPNCH=1+20008 TELETYPE
«TTYP+2000GB

«TTYI+20008

«l0FF+20008

« ION+2000Q8

SETI
I10ADR
PHRDR

LUCAL CONSTANTS AND ADDRESSES

15262
15263
15264
15265
15266

177773
114125
015325
017325
177866

SMY

TT.18
MOVES
DESTS
SMCNT

DEC
Jss
DEF
DEF
ABS

-5

TLINK,1 TTY INTERRUPT INSTRUCTION
SPNCH ,

8PNCH+20P28

SPNCH=SPROC



FAGE

0160w
Ugi6lw
o162+
0163
0164
B:165
166
e167
8168
2169
vi7e
B171
w172
2173
0174
2175
8176«
0177+
0178w
¥i79
g18e
wisl
v182
2183
Jigaw
0185
0186w
P187»
0188w
vige9
0190
0191
0192
9193
0194w
8195
196«
G197+
0198w
0199
P2vv
Bewvl
Bzo2
6213
P
8205

vaey 03 SERIAL TELETYPE PACKAGE
TELETYPE OUTPUT INSTRUCTION LIST
15207 915476 LISTS DEF TP2=1
15270 0815477 DEF TP2

15271 015501 DEF TP2+2
15272 015508 DEF TP3=1
15273 0815506 DEF TP3

15274 015456 DEF TPS

15275 015323 DEF TP6

15276 0815206 DEF TP7

15277 015207 DEF TP8

15320 815211 DEF TP9

15301 015215 DEF TP1@

15302 015267 LST5A DEF LISTS
TELETYPE INPUT INSTRUCTION L1ST
15303 915426 LIST6 DEF Tl2

15324 015437 DEF TI13

15305 0915462 LEF Tl14

15366 815522 DEF T15

15307 215183 DEF TIi6

15310 015303 LST6A DEF LISTSE
PHOTOREADER INSTRUCTION LIST
15311 ¥17365 LIST7 DEF PR,3+20008
15312 v17371 DEF PR,5¢20008
15313 017373 DEF PR.6+200208B
15314 @17400 DEF PR,7+208008
15315 017397 DEF RO

15316 015311 LST7A DEF LIST?
HIGH=~SPEED PUNCF INSTRUCTION LIST
15317 947331 LIST8 DEF PN,2+420008B
15320 017332 DEF PN,3+20008
15321 017333 DEF PN,4+20008B
15322 017349 DEF PN,6+20808
15323 917316 DEF PO

16324 V15317 LST8BA DEF LIST8
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8207+
DePBuxrawwwnnwnwnwwn BAS|C SYSTEM HIGH SPEED PUNCH DRIVER ®*eseawennwwnnnnn
V2uow

0218w UUTPUTS aSCII1 TPROUGH THE HIGH SPEED PUNCH

Bellw

212« CaLLs JSb 1038,1

Pz 13w

Ueldn (A) = NUMBER OF CHARACTERS TO BE PUNCHED

0215 (8) = STARTING ADDRESS OF BUFFER

Pzibw

237«

D218 IF (A) IS »>= @ THEN OUTPUT (A) CHARACTERS

V219w FULLUWED BY A CARRIAGE RETURNeLINE FEED.

N2208«

wa2le IF (A) <« @ THEN PUNCH =(A) CHARACTERS ONLY,

Beeen

0223« BJUFFEK CONTAINS ASCII CHARACTERS PACKED TWO PER WORD,
D224~

0225w IF (B) = § ON ENTRY (A) FEED FRAMES ARE PUNCHED,
D226+ IF (A) = @ ON ENTRY ONLY A CR/LF 18 PUNCHED.,

8227+

028«

0229 15325 0PPLVE SPACH NOP

0230 15326 017636 JSB SINIT INITIALIZE FOR PUNCHING
#2311 15327 017622 PN,1 JSB SGTCH GET NEXT CHARACTER FROM BUFFER
Ve32 15330 V27336 JMP PN.,5 BUFFER EMPTY

0233 15331 10826V PN,2 OTA PNCH LOAD PUNCH BUFFER

0234 15332 1037v@2 PN,3 STC PNCH,C GIVE PUNCH COMMAND
0e35 15333 102360 PN,4 SFS PNCH

0236 15334 927333 JMP ewmi WAIT FOR PUNCH READY

0237 15335 027327 JMP PN, 1 GET NEXT CHARACTER

0238

V239 15336 P63671 PN,5 LDA SIORI

8240 15337 0735633 STA SFNSHe+! RESTORE IOR INSTRUCTION
0241 15340 1686700 PN,6 CLC PNCH TURN OFF PUNCH

0242 15341 pp214y SEZ,CLE,RSS RECORD COMPLETE? CLEAR E
0243 15342 127325 JMP SPNCH, 1! E=, OUTPUT COMPLETE

8244 15343 063655 LDA SM2 E=1, APPEND CR AND LF
0245 15344 067672 L.DB SCRLA LOAD ADDRESS OF CR AND LF

D246 15345 027326 JMP SPNCH+1 DO CR/LF
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0248w

B240#renswnnnannswn BASIC SYSTEM PHOTO READER DRIVER

8250
0251w
0252w~
@253»
"PLLE
ve55»
8256
DeB7%
0258+«
0259w
026U
0261«
g262»
263w
264
0265+«
V266w
0267
0268w
0269w
0270+
0271«
D272+«
L2773«
0274w
0275w
0276w
0277
0278
2279
280
v28l
0282
0283
n284a
0285
0286
v287
2288
0289
0290
P29t
0292
0293
0294
0295
0296
8297
0298
8299
o30@
8391
0302
R30I

BASIC SYSTEM HIGH SPEED PHOTO READER DRIVER

[EXXXEXEAEEE AR 2R 2

INPUTS TAPE RECCRDS THROUBH THE PHOTO READER

CALL

On

15346
15347
15350
15351
15352
15353
15354
15355
15356
15357
15360
15361
15362
15363
15364
153685
15366
15367
15370
15371
15372
15373
15374
15375
15376
15377
15440

$ JSB 1018,!

(A) =
(B) =

RETURN

MAXIMUM NUMBER CHARS IN RECORD
BUFFER STARTING ADDRESS

(A)s=
(A)=
(A)s=
(A)=

-1
-2
-3

TOO MANY CHARACTERS IN RECORD
END OF TAPE DETECTED
NO TAPE OR GATE DOWN

NUmMBER OF CHARACTERS [N RECORD

INPUT IS PACKED TWO CHARACTERS PER WORD IN BUFFER,

ALL RECORDS MUST BE TERMINATED WITH A LINE FEED,
THE NULL AND CARRIAGE RETURN CHARACTERS ARE IG6NORED,

THE LEFT ARROW(S) e DELETE THE PREVIOUS CHARACTER(S),

AN ALT MODE ANYWHERE BEFORE THE LINE FEED DELETES ALL

CHARACTERS IN THE RECORD,

THE RECORD IS IGNORED,

IF 13 NULL CHARACTERS ARE DETECTED BEFORE ANY CHARACTER,
READING IS TERMINATED AND THE RETURN I8 WITH A NULL RECORD,

0eseo0
B73676
877674
063653
873677
867674
0776758
006400
096003
0¥2ru2
027365
037677
027365
263655
B27400
183700
P02400
pe2ge7
227402
102300
027367
1035¢d0
017537
827356
857655
027351
1667v0

HSPR

PR, 1

PR,2

PR.3
PR, 4
PR,S

PR,6

PR,7

NOP
STA
ST8
LDA
STA
LD8
ST8
cLe

SCONT
SBFSA
SMit

SEOTC
SBFSA
SBDDR

SZB,RSS

SZA
JMP
182
JMP
LDA
JMP
8TC
CLA

PR,3
SEOTC
PR, 3
SM2

PR,7
RDR,C

INA,SZA,RSS

JMP
SFS
JMP
LIA
J88
JMP
CPB
JMP
CLC

PR,.8
RDR
PR, 4
RDR,C
SPROC
PR, 2
SM2
PR, 1
RLR

SAVE LENGTH
SAVE BUFFER STARTING ADDRESS

INITIALIZE EOT COUNTER

INITIALIZE BUFFER POINTER
INITIALIZE CHARACTER COUNT
ANY NON«NULL CHARACTERS YET?
NO, SKIP IF NULL

COUNT NULL

NOT 18 NULLS

SET A TO INDICATE EOT (=2)

19 NULLS, TURN OFF READER & EXIT
REQUEST CHARACTER

SET DELAY COUNT

DELAY = 6,4 » 65K = 41 SECONDS
(A)=@, NO TAPE OR GATE DOWN

NO FLAG, CHECK DELAY COUNT
LOAD CHARACTER

PROCESS CHARACTER

GET NEXT CHARACTER

RUBOUT IN THIS RECORD?
YES, IGNORE RECORD

TURN OJFF READER
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8324 15441 127346 JMP HSPR,1
0385
0306 15402 063654 PR,8 LDA 8MJ LOAD 'NO TAPE' STATUS

9307 15403 V27400 JMP PR,7
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06309

D310wwsannwnnnnannswwne BASIC SYSTEM TELETYPE INPUT DRIVER sewntwnasswand
B34~

0312+ INPUTS FROM AN ASR 33/35 THROUGH THE

8313+ TELETYPE CONTRCL BOARD FROM TAPE OR KEYBOARD,

P3Ldw

0315w CALL: JSB 1048,1

8316+«

B8317» (AY = MAXIMUM NUMBER CHARS I[N RECORD

0318« (8) = BUFFER STARTING ADDRESS

D319+

V320w RETURNS {A)s =1 TOO MANY CHARACTERS IN RECORD

321~ (A)s =2 RECORD DELETED

0322* (A)s NUMBER OF CHARACTERS IN RECORD

B323%

€324+

325w THE CHARACTERS ARE PACKED TWO TO A WORD IN THE BUFFER,
B326*

@327« ALL RECORDS MUST BE TERMINATED WITH A LINE FEED,
03286« THE NULL AND CARRIAGE KETURN CHARACTERS ARE IGNORED,
0329+

0330« THE LEFT ARROW(S) « DELETE THME PREVIOUS CHARACTER(S),
331«

0332+ AN ALT MODE ANYWHERE BEFORE THE LINE FEED DELETES ALL
0333 CHARACTERS IN THE RECORD, THE RECORD IS IGNORED.
334+

B335

2336 15404 VPV60D L,TTYI NOP

0337 154085 073676 STA SCONT SAVE LENGTH

338 1546 0877675 8T8 SBDDR SAVE BUFFER ADDRESS

P339 15417 BU6A4AYD cLB ZERO CHARACTER COUNT

0342 15410 063456 LDA TP5 SET

341 15411 073434 STA 0OUTB ECHO

0342 15412 0817457 TI1 JS8 TTINT INITIALIZE FOR INPUT CHARACTER
0343 15413 063454 LDA BITS WAIT FOR

2344 15414 00cPUV2 SZA CHARACTER

B345 15415 027413 JMP #e=2 COMPLETE

2346 15416 063455 LDA TCHAR PROCESS :

0347 15417 0417537 JSB8 SPROC CHARACTER

0348 15420 027412 JMP TI1 GET NEXT CHARACTER

8349 15421 PB6400 CLB CLEAR

B350 15422 @77434 STB OUTB ECHO

0351 15423 127404 JMP . TTYI,I
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B353w
0354«
0355«
356w
R YA
0358
2359
0360
0361
2362
8363
V364
0365
8366
0367
0368
369
83780
2371
372
0373
0374
8375
2376
0377
8378
0379
0380
2381w
0382
2383
£384
6385w
L3386

388
2389+
0390~
8391w
8392
2393
394
0395
0396
0397
B398

D034 #03

BASIC SYSTEM TELETYPE INPUT DRIVER

THIS SECTION PRCCESSES EACH BIT AS IT BECOMES AVAILABLE.,
RETURN THKROUBH 3058 IF THE INTERRUPT MODE FLAG IS SET UPON
CHARACTER COMPLETION,

15424
15425
15426
15427
15430
15431
15432
15433
15434
15435
15436
15437
15440
15444
15442
15443
15444
15445
15446
15447
15450
15451
184%52

15453
15454
15455

15456

peveee
B73453
123501
B33455
poL3ve
B73495
voL7¢7
901222
PBYRLO
837454
827451
106701
63455
2p1723
273455
863536
0020203
827451
063671
273633
114195
063453
127424

paeape
vavoaen
pavvon

142600

[.TTY

T12

oute

TI13

EXIT

ATEMP
BITS
TCRAR

NOP
STA
LIA
I0R
RAR
STA

ALF,
RAL,

NOP
182
JMP
cLC
LDA

ALF,

STA
LDA

SZA,

JMP
LDA
STA
Js8
LDA
JMP

NOP
NOP
NOP

0TA

ATEMP
TTYIl,C
TCHAR

TCHAR
ALF
RAL

BITS
EXIT
TTYI1
TCHAR
RAR
TCHAR
STOPI
RSS
EXIT
SIORI
SFNSHe+1l
1.8TP,1
ATEMP
[1.TTY, 1

TTY

SAVE (A)
MERGE
NEw BIT
INTO
CHARACTER
POSITION BIT
FOR ECHO
OUTPUT INSTRUCTION
BIT 11?2
NO
YES
ALIGN
COMPLETED
CHARACTER
STOP FLAG
SET?
NO
YES, RESTORE
IOR INSTRUCTION
60 Yp STOP
RESTORE (A)

ECHO BIT INSTRUCTION

THIS ROQUTINE INITIALIZES THE SERIAL TELETYPE INPUT ROUTINE
AND SETS TELETYPE TO ACCEPT INPUT,

15457
1546¢
15464
15462
15463
15464
15465

LT
063653
873454
183704
V02400
P79455
127457

TTINT

T4

NOP
LDA
STA
§TC
CLA
STA
JMP

SM1t
BITS
TTY1,.C

TCHAR
TTINT,]

SET
BIT COUNTER
DEMAND INPUT
ZERO OUT
CHARACTER REPOSITORY
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Va0~

BASIC SYSTEM TELETYPE OUTPUT DRIVER

D4p1enswnwwnwewewan BASIC SYSTEM TELETYPE OUTPUT DRIVER wewteusnsnsnatanw

Gdeew
043~
C40p4v
D405«
B406*
04aB7
Bapge
B4a@d9w
0410«
D4yl
B412w
8413w
Rdide
2415w
0di6w
V417w
0418+
419>
V420
P4zl
Daz2w
©va423
pdz4a
0425
0426
B427
0428
0429
04380
431
8432
3433
0434
8435
8436
0437
0438
0439
0440
44w
A442
0443
B4a44
D445
0446
447
0448
0449
06as5@
4%t

OUTPUTS ASCI1 RECORDS THRUUGBH THE TELETYPE PRINTER,
PUUNCH, OR BOTh,
CALLs JsS8 1@28,1
(A) = NUMBER OF CHARACTERS TO BE OUTPUT
(B8) = STARTING ADDRESS OF BUFFER
IF (A) IS »= @ THEN OUTPUT (A) CHARACTERS
FOLLOWED BY A CARRIAGE RETURN=LINE FEED,
IF (A) « @ THREN PUNCH =(A) CHARACTERS ONLY,
BUFFER CONTAINS ASCII CHARACTERS PACKED TWO PER WORD,
IF (B) = @ ON ENTRY OUTPUT (A) FEED FRAMES,
IF (A) = @ ON ENTRY GNLY A CR/LF 18 OUTPUT,
15466 P02006E ,TTYP NOP
15467 217636 Js8 SINIT INITIALIZE FOR OUTPUT
15470 263653 TP1 LDA SMiL SET 8IY
15471 873517 STA BCNT COUNTER
15472 017622 JSB SGTCH FETCH NEXT CHARACTER FROM BUFFER
15473 027510 JMP TP4 BUFFER EMPTY
15474 001000 ALS ADD BIT 7 AND
15475 033520 IOR B300O CONTROL BITS
15476 102700 STC TTY REQUEST PRINT
15477 163600 TP2 oTA TT7Y,C OUTPUT BIT
15520 081300 RAR POSITION NEXT BIT
15561 10<300 SFS TTY WNAIT FOR
15542 827501 JMP wei BIT OUT FLAS
155¢3 037517 ISZ BCNT CHARACTER 0UT?
15534 027477 JMP TP2 NO
15585 106700 cLC TTY YES, TURN OFF TTY
15506 1021080 TPI STF TTY SET FLAS BUFFER (RESETS TIMER)
155087 027470 JMP TP
15510 063671 TP4 LDA SIORI RESTORE IOR
15611 0873633 STA SFNSH+! INSTRUCTION
15512 0@2141 SEZ,CLE,RSS DONE?
15513 127466 JMP TTYP,I YES
15514 63655 LDA SM2 NO
15515 067672 LDB SCRLA DO CR/LF
15516 @27407 JMP ,TTYP+!
15517 0povve BCNT NOP
15520 003000 B3ICVY OCT 3000
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Ba76w
0477w
2478+
2479+
PYTL
0481+
0482+
Pag3»
2484
0485
2486
0487
0488
2489
0490
2491
0492
2493
2494
2495
2496
0497
0498
2499
2560
8501
9562
053
2564
8565
6506
0507
P508
@569
0510
2511
@512
2513
2514
2515
9516
0517
0518
8519

CHARACTER PROCESSING SECTION FOR INPUT

CHARACTER PROCESSING SECTION FOR TTY AND PHOTOREADER

15537
15540
15541
15542
15543
15544
15545
15546
13%47
15554y
15551
15552
15553
15554
15555
15556
15557
1506¢
15561
15562
15563
15564
15565
15566
15567
15570
15571
15572
15873
15574
1557%
1557¢
15577
15690
15601

CALL

RETURNS

poove0
013666
Bo2a03
127537
P53656
127537
053657
127837
2536640
127537
853666
127537
853665
027616
p53664
B27616
p53662
027616
¥536061
27617
857676
PR7400
296020
127537
P53663
0276062
PP6n14
827576
paoe1727
173675
127537
133675
173675
037675
127537

Js8 PROCS

(A) HOLDS CHARACTER

F+1 = GET NEXT CHARACTER
F+2 - RECORD COMPLETE

SPROC

SPRO1

SPRU2

NOP
AND

Ss177

SZA,RSS

JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
CPA
JMP
cpPB
ccs
s$88
JMP
CPA
JMP

SPROC, I
§,2
SPROC,!
S$,3
SPROC, I
SLNFD
SPROC, 1
SB177
SPROC,!
SAMDE
SCMPL=1
SOMDE
SCMPL=1
SEMDE
SCMPL=1
SCRTN
SCMPL
SCONT

SPROC, ]
SLFTA
SDLTE

SLB,INB

JMP

SPRO2

ALF,ALF

STA
JMP
I0R
STA
182
JMP

SBDDR, I
SPROC, I
SBDDR, I
SBDDR, |
SBDDR

SPROC, !

STRIP BIT 7
NULL?

YES,
NO,
YES,
NO,
YES,

IGNORE
CONTROL B?
IGNORE
CONTROL C?
IGNORE
NO, LINE FEED?
YES, IGNORE
NO, RUBOUT?
YES, IGNORE
NO, ALT MODE?
YES, CANCEL RECORD
NO, OLD ALT MODE?
YES, CANCEL RECORD
NO, ESCAPE MODE?
YES, CANCEL RECORD
NO, CARRIAGE RETURN?
YES, COMPLETE RECORD
NO, BUFFER OVERFLOW?
YES, LOOK FOR CARRIAGE RETURN
LOOKING FOR CARRIAGE RETURN?
YES, RETURN
NO, LEFT ARRONW?
YES, DELETE PREVIOUS CHARACTER
NO, CHECK ODD/EVEN FLAG
B8 = 9, EVEN CHARACTER
B@ = 1, ODD CHARACTER
RECORD HIGH CHARACTER

PACK TWO CHARACTERS
PUT IN BUFFER
INDEX BUFFER ADDRESS POINTER



PABE

8453w
B454y
2455+
845¢
0457
8458
0459
Ba6e
8461
0462
0463

D465~
0466«
0467+
0468
1469
0470
8471
naz2
8473+
D474

PB36 #@3 BASIC SYSTEM TELETYPE OUTPUT DRIVER

THIS ROUTINE TURNS

15524 ©wvvvd L,ICFF NOP
15522 10670y TIS cLC
15523 1067v08 TPE cLC
15524 @00008 LRCFF NOP
15525 pvveve ,PCFF NOP

15526 0v2489 CLA
155627 873536 STA
15530 127521 JMP

THIS RGUTINE TURNS

15531 0védove LICN NOP

15532 003400 CCa
15533 873536 STA
15534 017457 JsSB
15535 127531 JMP

15636 00vWbe SI1CPI NOP

OFF THE TELETYPE INTERRUPT MODE

TTYI TURN OFF KEYBOARD

TTY TURN OFF PRINTER
SET 7O CLC RDR IF READER EXISTS
8ET TO CLC PNCH IF PUNCH EXISTS
CLEAR

S§TOPI STOP FLAG

«l1OFF,1

ON THE TELETYPE INTERRUPT MODE

SET STOP FLAG

STOPI FOR INTERRUPTS
TTINT ENABLE KEYBOARD
«I0N, 1

STOP FLAG (INITIALIZED OFF)



PAGE

phalw
0522+
Eb23*
w524
¥525%
0526
0527
0528
0529
8530
uwBJ1l
9532
8533
0534
2535
0536«
Bo37w
U538
9539
254w
vhdal
0Ob4e

vWS544~
Pu4bw
Lbod4ow
V547
D548+«
549
BD55&w
2551
0552
2553
v554
8555
2556
u557
0558
0559
o560
p561
0562

@038 #03 CHARACTER PROCESSING SECTION FOR INPUT
THIS SECTION DELETES PREVIOUS CHARACTER(S)

15682 PO6VV3 SDLTE SZB,RSS 18 BUFFER EMPTY?

15603 127537 JMP SPROC,I YES, RETURN

15644 PBS400 CCa NO

15625 044900 ADB @ DECREMENT CHARACTER COUNT
15606 006@11 SLB,RSS LOW CHARACTER?

156047 127537 JMP SPROC,I YES

15610 043675 ADA SBDDR NO, DECREMENT

15611 273675 STA SBDDR ADDRESS POINTER

15642 163675 LDA SBDDR,1 GET LASY TWO CHARACTERS
15013 001727 ALF,ALF

15614 213666 AND SB177 DELETE LAST CHARACTER

15015 827573 JMP SPRO1 STORE NEXT=TO=LAST CHARACTER
TrlS SECTION PUTS COUNT IN A AND RETURNS TO Pe2

15616 267655 LDB SM2 SET DELETE STATUS

15017 Wov@el SCPPL LDA 1 PUT CHARACTER COUNT INTO (A)

150620 @37537 182 SPROC

156821 127537 JMP SPROC,1I

SUBRUUTINE

BETCH

RFFTURN TO P+1 ON EMPTY BUFFER

IF

THE BUFFER IS NOT EMPTY,

ELSE

RETURN TO P+2 WITH CHARACTER IN (A),

15622
15623
15624
156295
15626
15627
1563¢
15631}
15632
15633
15634
15635

P2dvmp  SGTICH NOP

057676 CPB8 SCONT
127622 JMP SGTCH, 1
163675 LDA SBDDR,I
BV6R11L SLB,RSS
Bal7a7 ALF,ALF
0e6o14 SLB,INB
037675 182 SBDDR
013666 SFANSH AND SB177
35667 IOR SB20w
037622 1S2 SGTCH
127622 JMP SGTCH, I

BUFFER EMPTY, P+i RETURN
GET TWO CHARACTERS

POSITION CHARACTER RIGHT
CHECK O/E, AND INDEX COUNT

B ODD, INCREMENT ADDRESS POINTER
STRIP LEFT CHARACTER

ADD BIT 7

B EVEN,

RETURN TO P+2



PAGE

0564
6565w
2566«
8667
n568
0569
B57v
2571
w572
8973
0574
8575
8576
8577
po78
4579

P339 #P3

INITIALIZES FOR OUTPUTTING

15636
15637
15640
15641
15642
15643
15044
15645
15646
15647
13650
15651
15652

poeave
902320
003104
873676
877675
Nveun2
0Pbuv2
027651
263670
P73633
PBvvap
vA64¢D
127636

SINIT NOP

CCE,SSA
CMA,CLE, INA

STA
STB
SZA
S$Zs
JMP
LDA
STA
CLE
ciLB
JMP

SCONT
SBDDR

*od
SCLAI
SFNSHel

SINIT,!

A RECOKD

SET Em=1, CHECK FOR (A) <« @
SET (E) = @, (A) = =(A)

SAVE CHARACTER COUNT

SAVE BUFFER STARTING ADDRESS

LEADER/TRAILER ONLY?

NO

YES, (B) = @

SET CLEAR INSTRUCTION
SET NO CR/LF

INITIALIZE OUTPUT COUNT



PAGE

2561w
I582%
UH83w
0584
0585
U586
2587
0588
2589
8590
2591
8592
593
0594
2595
8596
85587
¥598
0b99»
ueve
veel
Bodaw
Boe3d
0604
e6vd
deub
Vo7
Pop8

2849 #03

DATA,

ADDRESSES,

ETC.

COMMON URIVER CCNSTANTS AND ADDRESSES

156353
156654
15655
15656
15657
15660
15661
15662
15663
15664
15665
15666
15667
1567¢
15671

15672
15673

15674
15675
15676
15677

177765
17777%
177776
vevoe2
PpoYav3
0ovo12
BBOBLS
PBBPI3
0Rib137
VBoi75%
@R0176
bpL177
800200
Vv24v9
833667

815673
196612

gevodoe
Q0eve
PovoLD
Uanrave

** NO ERRORS»

SMil
SM3
SMe
S.2
5,3
SLNFD
SCRTN
SErDE
SLFTA
SOFDE
SANMDE
SBi77
spa2oe
SCLAI
SICRI

SCRLA
SCRLF

SBF SA
SBLDR
SCCNT
SECTC

DEC
DEC
DEC
DEC
DEC
ocT
ocry
oCcT
oCcT
ocTY
OCT
ocT
ocrt
CLA
10R

DEF
ocT

NOP
NOP
NOP
NOP

END

-11
-3
-2
2

3
12
15
33
137
175
176
177
209

S8200

SCRLF
126612

LINE FEED
CARRIAGE RETURN
ESCAPE

LEFT ARRONW
OBSOLETE ALT MODE
ALT MODE

RUBOUT

ADD IN BIT 7

INITIAL BUFFER ADDRESS
CURRENT BUFFER ADDRESS
HOLDS RECORD LENGTH
END=OF=TAPE COUNTER



