
BASIC 
(REV. 8) 

BINARY TAPE 

SOURCE TAPES 

SOURCE LIST I NG 

20392-60001 

20392-80001 
20392--80002 
20392-80003 
20392-80004 
20392-80005 
20392-80000 
20392-80007 
20392-80008 
20392-80009 
20392-80010 
20392-8-0011 

20392-90001 



• I PAEii! lfHU 

96fU 
PRff.AD 
WR}TE 
PUNCH 
RE.ED 
L~£Ht. 

f~Mt· 
&..WAH 
POUFF 

,. PDPTR 
f WABP 
f CORE 
8YMTF 
sn1TA 
L.STAK 
A8BTB 
88TDE 
IHOP'F 
IHON 
TLJNK 
PL.STR 
.LI STR 
TL.STR 
.BUFA 
BAD DR 
CCNT 
S6UFA 
S8PTR 
Tf LAG 
TTY FL 
TSTPT 
LSTPT 
HSTPT 
PR ADD 
NXTST 
.LNUH 
TYPE 
D8TRT 
NXTDT 
DCC NT 
MS Yt"1 
SJQN 
EXP 
XH 
)( L. 
TEMPS 
t1LRX1 
Bl 

• 82 
93. 
START 
RUNA 
f AGEJ 
PE>tHA 
RDYDA 
OfH.lSA 

OGUUll 
0iHU92 
B0S103 
0flHU04 
009106 
009110 
090111 
000112 
@08113 
0001!4 
001Dll5 
000116 
000117 
000129 
001121 
001122 
0011·23 
00CiJ1~A 
00012e 
00tU26 
00CU27 
000130 
090131 

""" 132 000133 
008134 
000135 . 
000136 
00BHi7 
000141 
000141 
000142 
000143 
000144 
00tU45 
000146 
000147 
000150 
000151 
000162 
000153 
000194 
099150 
000HS6 
000157 
000171 
000173 
000175 
000177 
000291 
000202 
000203 
00920.C 
000208 
000206 
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LJITA 
MAJA 
UtAYA 
T8RCH 
f NDPA 
CNITA 
NU"CA 
INCHK 
lNOTA 

.. NUHOA 
POINT 
OUTIA 
OUTS A 
OU TL A 
OUT CA 
GET CA 
DIGCA 
LET CA 
88YMA 
f ETCA 
f ORHA 
.LOGA 
.. EXPA 
.,ADA 
.f.'&BA 
.FHPA 
.,DVA 
ARJNA 
MPYA 
FL UNA 
PACKA 
FLT 
IFIXA 
PRNIA 
CHRSA 
ACCST 
DEL OT 
FDAT 
LCK2A 
>Ct:C4A 
FSClA 
FOR1A 
f ORBA 
f OR0B 
f"OR18 
FR12A 
£0, 
NOEO' 

.. fftfUA 
£8YN3 
f 8C£' 
E6H1A 
fBU'A 
EBl'A 
LBUf'A 
LNBFA 

1881217 
oeea·11 
0Q021l 
8lHJ212 
001213 
"0oaa• 
'90921!5 
fH'JQJ216 
(HJmat7 
Ot1~211 
901221 
100222. 
0tHJ23~ 
09122• 
001128 
9Bt226 
00@227 
0002311 
Of.'9331 
iH'JGJ232 
008233 
'"im23• 
Gt1023tJ 
000236 
800237 
06!18248 
SS0241 
'Hll1242 
0001l43 
801244 
0912.t& 
0061240 
0002A7 
2100258 
009251 
000232 
C00263 
0tHJ2fS• 
000256 
llGJ021& 
0130267 
000261 
009261 
em02&2 
090263 
0'38264 
0002&5 
009266 
000267 
909278 
088271 
000272 
'HHJ273 
fH1B274 
lHH727fJ 
011276 
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ERBS 000277 
REGER (000'.300 
FOPBS 00@301 
ST BAS fa\d0302 
XECBR 000313 
ARBAS 000304 
PDFSS 000J0'5 
TBLAD ~00306 
STTVP 0003£07 
'4ATIO 0l'J9310 
MC BOP 000311 
PDF NS 000312 
HATFN 00(,31;j 
A NEXT 000314 
ADA TA 00031R 
A THEN 0CHJ316 
ATO 000317 
AS TEP t.HJf.'320 
ANOT 000321 
ATAB 000322 
Hi XL 000323 
• l 000324 
.~ 000325 
.3 ~0~'32G 

••• 00fJ321 
.6 006'330 
.1 000331 
.s 000332 
.o '200333 
.10 0C0334 
.12 000335 
• us 000336 
.23 0Hl337 
.26 000340 
.21 000341 
.28 000342 
.30 Cd00343 
.~u t!Hlta344 
.32 0lUJ34t> 
• 33 000346 
.34 000341 
.31 000350 .. .., '100351 
• '11 000352 
.43 0003153 
.45 000354 
.46 0003f)5 
.47 000356 .•e 000357 
• 49 000~60 
.58 000361 
.63 Ct.H?J0362 
8100 000J6J 
E 000364 
F 000366 
.72 000366 



PAO! 1814' 

.74 

.7fJ 
N 
a 
8133 
8171 
8288 
HBKO 
B•oa 

~ 1776 
l'tBKl 
IUHJO 
82090 
03801 
8CCNT 
840011 L, 
814BS 
UNt4NC 
822fHt 
82~09 
DEFOP 
RE MOP 
ROOP 
T!NTH 
OP"SK 
M8t<4 
INF 
TVPFL 
TABCt• 
OPDMK 
RHOD! 
UNNRM 
HIMSK 
Ml 
'42 
M3 
H4 
HD 
t46 
"7 
M8 

"' NUt 
Hll 
M!6 
"16 
M2l 

. "2" 
1132 
DfJ3 
D72 
Dllfl 
"7a 
H73 
H7& 

111367 
lfUJ37tt 
8011371 
810372 
Htt'3373 
100374 
0CJ037G 
000376 
000377 
f><JS4'1D 
0BrJ41l 
gat:J4oa 
10~•01 
900404 
990~CJtJ 
0'39406· 
100417 
llB14lf; 
llHH.htl l 
809413 
111413 
809414 
1914U1 
fi(Ut416 
0004l7 
880420 
000421 
000422 ' 
000433 
80(141..t 
019428· 
81HJ426 
008427 
000430 
8fUJ431 
189432 
009433 
00r1434 
000438 
OfJQ436 
009437 
80044'1J 
'90J§44l 
000442 
0£19441 
06'0444 
009445 
lUl1446 
GH10447 
090481 
0'10451 
CH0462 
iHl&463 
'509404 
110t4U6 
80G4tl6 



PAGE 0003 

Dl33 000467 
"12~6 0011'460 
11310 000461 
'11000 000462 
HAXSN 000463 
MSKJ 000437 
FN 000464 
Qt-1ARK 000465 
HALF 000466 
HONE 00i466 
HNEG 00B470 
F'LGBT 00flJA70 
H~XFX 000472 
HJNFX 000474 
BLANK 000476 
ERROR 000477 
MVTOH 000554 
HVTOl ~00lS56 
CONST 000567 
CONSl &'HH~6B2 
CONS2 009605 
CONS:S 0k10611 

·svE12 000614 
NUMCK 000616 
f"UHC1 ~00626 

NUHC2 000634 
NUHCJ 000652 
NUMC4 ~00657 

NUMCfS 000664 
NUMC6 000703 
NUHC7 009106 
NUt1ER 000716 
NUMC8 000725 
NUMC9 (100727 
NU~U 0 009731 
NUM12 000765 

. NUf113 090172 
NUM14 00,,776 
NUt11 e 001006 
.PACK 001"028 
PACK1 001049 
PACKJ 001'173 
UNDER 0(H07A 
PACK4 0tU977 
OVRER 00118'8 
OVFLW 001183 
NORMI. 001113 
NORH1 001125 
NORH2 001127 
NORM3 0"1130 
HBY1S 001147 
ll8Yl0 001aee 
MPV '"' 1236 MPY1 ~0125& 

MPV2 001271 
SYMCK 00127i4 



PAGE '""' . 
SYttCl 0fJS·~l2 
8YHC2 QfD1~12 
FNDSB 1801323 
FNDSl 0fH326 
CAL.ER CHHS31 
MD I f1 '1f"J!3J6 
NER9 em t 361 
SBFlX ~01383 
IP' IX 11HH364 
If IXl 901-484 
.,1)(2 0fU4'll 
IFIX3 0£H4lat 
ARJNV fiHH423 
ARUH 001442 
ARJN2 001482 
.fLUN tHJ1456 
8LWST 0'91467 
£! CH'1473 
BHSTP 0CHdl18 
ITTOP 001l'Jlf5 
OPCHK 00UJUS 

·E8 0011526 
OPCHl 001527 
RSC HK 001536 
DI &CK· 0'8 US70 
LET Ck· 001il3 
9ETCR 0fU614 . 
ICKSP 0EH633 
ENOUT tHH643 
EDELM 001656 
ED£L1 tHH66U 
OUTLN 001677 
OUT CR 001715 
TEMP 000161 
TEMPl 000161 
TE"P2 000162 
TEMP3 (Jf.30163 t 

TEHP4 Bl.HUG~ 
COUNT 0GfU6G 
8TE'4P 000163 
MANTI 0f.'121• 
MANT2 &HH~36 
EXPON £HH613 
DPFl.G 001633 
ARY AD 0fH7UJ 
EOL 000567 
f JNBP tHH734 
RDYA t%H?S91 
READY 0fit211UJ1 
LFEEI> 0E!J2tHJ4 
QHRKA fHJ208t5 
GTOPA fD0~fHl6 
CHNDA 902iH17 
ENTRY 'rna~1e 
FLUSH 0t~2021 

RDYPT 002927 



PAGE 0flH07 

Pt!XHK 002041 
DA~AI 002kt46 
GT CD ~Ht2fl56 

RPRCS 002064 
RTLE 002066 
R&OUT 002115 
DRQST 002121 
CKRCD 01iJ2126 
INVSC 002137 
C.HNDS 002146 
RUN 002146 
SCRTH ""'2150 
TL I ST 0~2UH 
PL16T 002153 
PT APE 00216ra 
PRE RR 002170 
EOTR 002114 
STOP 002290 
TAPE 002214 
BVEC 002216 
SYNTX 002220 
SYNE1 0m223& 

·svNTl 002247 
QUOTE 002257 
COMMA 002261 
SHCLN 0ll'2263 
RPARN 00226~ 
RBRAC 002261 . 
SCMHA 002271 
AS SOP 002273 
PLUS 002275 
MINUS 002277 
THIES EJ02301 
DIV 002~03 
EXPS 002;uH> 
GTR 002307 
LSG '1J02J11 
UNEQL ~02313 
EQUAL 002315 
UNMIN 002317 
L.BRAC 002321 
LPAf~N ~02~S23 

UPLU6 '102325 
OROP 002321 
HSFLG 002330 
AND OP 002331 
DFL.AG 002332 
NOT OP 002333 
PVLAG 0Cc123J4 
GTREQ 002335 
UFLAG 00233& 
LS5EQ 002337 
LETS 0023421 
SYNE2 00J2346 
EOST 002346 
PJNS 002351 
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COHS 
SVNE~ 
coks1 
DEFS· 
SYNE4 
BYNE8 
8YNE& 
REMS 
IFS 
SVN£7 
90T08 
FORS 
8YHE8 
SY NEV 
sn:1e 

.H)(T8 
£ND8 
WAIT& 
CALLS 

. CALL2 
SY£11 
CALLJ 
DATAI 
READS 
9YE13 
PRINl 

. PR I NS 
PRIN2 
8YE14 
PRJN3 
8YE19 
PRIN4 
PRIM.\ 
f1AT8 
IYEl& 
8VE17 
HATSI 
8YE18 
f4ATS1 
HAT32. 
SYEHI 
8V£21 

. MATS~ 
8VE21 · 
MATS4 
SYE22 
t1ATQ5 
1Yl23 
t1ATS6 
SVE24 
"AT87 
SYNTB 
F8C · 
FSCt 
f'8C2 
f.SC3 

002385 
002361 
90236~ 
002~74 
002405 
002421 
00242• 
002434 
fHJ24J7 
102448 
1024415 
IG2488 
002'162· 
002468 
002fSl9 
ma2uo2 
0£12986 
SHll2512 
0f.12tJl4 
032932 
0025 .. 1 
iS2643 
BtJ2547 
0lJ2tHS7 
903561 
002673 
002ti77 
002614 . 
(102613 
002623 
012625 
002647 
0126!51 
0tl26t14 
002686 
002671 
912673 
002712 
002111 
092722 
0B21f.HJ 
002776 
002776 
'1Hi3097 
00:.HHI 
003020 
003024 
0036'41 
0930.ttl 
CHB3S57 
003tl61 
003167 
00311• 
003117 
0LHU21 
003146 



PAGf 0009 

FSC4 
F8fi6 
FSCE1 
F8C7 
FSC& 
f SC8 
FSCE2 
FSC9 
FSClS 
F6C1 l , 
FSC12 
FSC1J 
FSCE3 
f'" SC 14 
MCBCK 
FPOP 
FR CUR 
ssov 
FGCE4 
SBSCK 
saac1 
SBSC2 

.8BSC3 
AARYS 
ARRE1 
ARR JD 
Af~RE2 
VAROP 
VAROl 
VAR02 
VAR03 
VAR04 
VAR05 
LTR 
STROP 
Lf-'CK 
flPCK 
MATSB 
GETPF' 
NU MOP 
SVCMD 
STCMD 
LET 
DIM 
COti 
DEF 
REH 
GOTO 
IF 
FOR 
NEXT 
GO SUB 
RTRN 
END 
STP 
WAIT 

003162 
003170 
003201 
003219 
003227 
00325:5 
0GJ2Gtl 
003261 
~l03271 
00;5275 
003391 
HJ3304 
003386 
00:,317 
00;,J22 
003JJ0 
003353 
003371 
003401 
003403 
003436 
003450 
003473 
003530 
003534 
00Jtl44 
003547 
003556 . 
~;0J60S 

0036'14 
00~616 
06362" 
0{a3024 
003635 
003650 
003661 
f.Hl3671 
003794 
00;3734 
003744 
krn~755 
003176 
0040B6 
004011 
004014 
004017 
004922 
004025 
004030 
004032 
004.,35 
0~'4040 
00404C 
004050 
0040~3 
004'956 



PAGf fHH0 

CALL 
DAIA 
READ 
PRJt4T 
INPUT 
RS TOR 
MAT 
THEN 
TO 
&TEP 
NOT 
AND 
OR 
GTE 
LT! 
AUN!O 
TAB 
llN 
cos 
TAN 
ATN 
!XPN 
'909 
ABS 
&QR 
INT 
RND 
&GN 
Z£R 
CON 
IDN 
INY 
TRN 
T88RH 
T8RC1 
TSRC2 
TORlrl 
T8RC3 
T8RC4 
TSRC!i 
T8RC6 
TSRC1 
TSRC& 
T8RC9 
PRGIN 
8YE2!5 
PRGJl 
INTCK 
INTCl 
INTC2 
CHRST 
CHRSl 
CHR92 
CHRS3 
DLSTM 
ACTST 

104161 
0fl~064 
004961 
014972 
£0(14076 
004Uta 
004UJ7 
114112 
004 l UI 
004117 
004122 
CJ0412S 
004138 
004132 
004134 
rJ04l36 
094141 
00Al43 

. 084146 
004UU 
08•184 
014167 
164162 
lt14l65 
184171 
BfJ4173 
004176 
L'H1,•lfH ' 
004204 
004287 
00'4212 
004210 
004221 
0'1A223 
0P.J4246 
0114262 
Bt.14268 
004271 
094276 
004384 
094311 
0s•;u3 
004321 
004326 
064333 
004344 
004346 
00436 l 
004~64 
004373 
004418 
904414 
'"'4432 
004433 
0CDei437 
004447 
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ACCS1 
ACCG2 
A CC SJ 
ACCS4 
FNDP6 
FNDPl 
FNDP2 
f NDPJ 
Ft4DP4. 
CLPRG 
CLPR1 
CLPR2 
OVCHK 
LIST 
LIST0 
LIST! 
LIST3 
LtSTa 
LIST4 
LISTG 
LJST6 

.LIST1 
LIST8 
LJS.(9 
·L l 510 
L.JS11 
LIS12 
LJ613 
LIS14 
OUTIN 
OUT 11 
OUTI2 
OUTl3 
OUT ST 
OUTS1 
'1COUT ' 
MCOU1 

. HCOU2 
f'ICOUJ 
LDVSR 
SF LAG 
TABLE 
LNG TH 
SM END 
SLENG 
TBLPT 
TSP TH 
INTGH 
LFLt\G 
D l V Stl 
LDZRO 
HIND 
HF ASE 
MLOP1 
HL010 
ML012 

0614472 
004474 
004417 
0fU~F.t7 
00451:5 
004516 
004533 
004534 
034535 
0QJ4537 
004'544 
0QM5ll3 
,104556 . 
004572 
0'1!~617 
004614 
004635 
004641 
004644 
004670 
ftHM103 
004710 
004725 
004732 
0013751 
004765 
004772 
005003 . 
00tHH 1 
fJ0501 {) 
005024 
005043 
006046 
005f.HHS 
0050£5~ 
005077 
005 UJe 
00!H 12 
005120 
wHJ5132 
003530 
004333 
000167 
00A~HH 
004556 
004513 
004531 
004556 
'804333 
"'104351 
004556 
004513 
0eJ5137 
005151 
0&atH61 
005176 
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"L€13 '91!'282 
"L P2 006211 
MLOP3 018244 
ftLOP• 009261 
+1ER3 lU1J6264 
"LOPO fHU'Ja72 
HLOP6 1003S1 
M£R4 106312 
MLOP7 lf.8&3a1 
MLOP3 00tJ~3!S 
"1LOP0 (lfJ631tJ 
MLOP9 895373 
HERD 008317 
"1LOP 8064'87 
"£R6 105413 
H2LOP 005414 
MERUI S00431 
"a LOP 0fJfJ44fJ 
MER7 096464 
M4LOP 00tl4&6 
ITDIM "'"'500 .E&YHT 005901 
HERO ICHl6t2 
HIYMT 008922 
fOJnt Sl/J094t 
MBUF 106643 
"BOXl IBCUD7 · 
"B!Nl 801467 
"BlN2 091536 
"PTR '"'1135 
MNPTR 01H5UJ 
COHL 0ifU 70 
MWDNO BfHH71 
Dl9CT 00G522 
,ORHX 006044 
FOIHU 006547 
FOfH12 008067 
FORMfJ 008312 
FOR11 0~5611 
FOR10 005626 
FOR~14 085636 
FORH5 006645 
FORM6 065651 
FOR12 009714 
FORM1 003726 
FORf:t9 0QHJ7tJ1 
XECTB 006761 
XEC 006606 
XEC2 006026 
XEC4 meee44 
XEC5 006EHJ.t 
XlC6 "''""" FETCH 006064 
IETDP 006"74 
STtHlH 006106 
8TSR1 816111 
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STSR2 
FD6'.TA 
FDA'l 1 
E4 
FDAT2 
fLt4B T 
fVSIUt 
FVSRl 
FVSR2 
ELET 
EG.OTO 
EIF 
EFOR 
EFOR1 
Ef OR2 
E,OR3 
ENEXT 
ENEX1 
ENEX2 
ENEXJ 
EGO SB 
£2 
ERTRN 
E3 
EWAIT 
E"WA 11 
ECAl.L. 
ECAL1 
ECAL2 
ERE AP 
PRNIN 
EPRlN 
EPRl0 
EPR11 
EPRl2 
EPRl3 
EPRl4 
EPR15 
EPR16 
EPRl7 
EPR18 
ETAB 
ETA81 
lENTA 
ElNP1 
EINP2 
EJNPT 
EINP3 
ERSTR 
ARO TB 
BINOP 
BIN01 
BJN02 
ESCMA 
ESC~U 
E6 

006124 
006126 
006127 
006135 
006137 
006147 
006163 
006113 
006201 
'006~0J 
00629t5 
"06210 
006216 
006230 
i'j06263 
006274 
006312 
0063:33 
'"'6348 
006347 
006333 
006~63 
006364 
006367 
"506373 
006494 
006412 
006423 ' 
0F36431 
~06441 
006456 
006147 ~ 
006477 
006582 
006518 
006521 
006536 
006642 
0i6556 
0~6!565 
00660~ 
~06606 
006627 
k'>W6631 
006632 
006634 
006643 
006652 
006636 
i1!06663 
006787 
ta06717 
006720 
006722 
00674'1 
00676" 
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ES88 
EOqR 
ESTRl 
E8TR2 
,f.FAD 
EF88 
£,MP 
E'DV 
EPWR 
APWR 
BABER 
EPWR1 
IPWR 
IPWRl 
IPWR2 
IPWRf5 
IPWR3 

. IPWR4 
PCHK 
POWER 
ZRTHG 
_PCHK1 
EGTRT 
EL8T 
£&:QL 
EU!l.l 
EGO RE 
El.ORI 
ENEQL 
EN£lH 
f ALBE 
TRUE 
EUMIN 
ELBRC 
EOR 
ORS 
ONSl 
EAND 
M~DS 
ENOT 
AbMUP 
ADHUl 
ADHU2 
A1H1U3 
Allt-1U4 
AD~IU!S 

.FAD 
eP"SB 

- .F SBl 
UNPAK 
.f MP 
.vov 
ef DV1 
,,DV2 
DBYZR 
IDIV 

806771 
607002 
007117 
901ct22 
001026 
f3ft378ZS1 
007034 
001937 
0~7042 
eJ07lHS• 
197151 
087169 
Of0'173 
097UJ3 
0UJ7UJ7 
007117' 
tHJ7124 
1071~8 
007144 
0011153 
007156 
007161 
09716• 
087171 
007176 
0f!12BI 
091293 ' 
007211 
107215 
117217 
0'17221 
00722A 
087227 
fJQ7232 
007240 
em1a42 
017244 
001246 
ta072tH' 
00726~ 
101ae1 
007261 
0fJ7382 
007313 
CH!733~ 
0A7337 
007343 
101347 
(ff?J)' 362 
00'1366 
007416 
907463 
007643 
0k17546 
007547 
007502 



IDJVl 
IDCV2 
88YHT 
8YHT1 
SYMT2 
8Yf'1T4 
SYMTJ 
ERR 
RC!RR 
E~UFF 
E&f'F' 
LBUFf 
(LNBFF 
PDFT 
~UHOT 
NS1 
H82 
NUH01 
NUH02 
NUH01' 
NUH03 
EOUT2 

.EOUT3 
EOU .. (4 
EOUT6 
EOUT5 
EOUT? 
EOUT8 
ERND1 
ERND2 
ERND3 
EOUTl 
EOUT9 
EOUlta 
BETDG 
Rt:TCR 
Al 
A2 
Cl 
C2 
ETAN 
TN GER 
BOTH1 
ELSE1 
£LSE2 
FOPI 
Kl 
XTEMP 

.. YTEMP 
UTEfiP 
t<2 
COE FF 

· EATN 
BTHl 
ELS1 
ELS2 

0fl7571 
QH,7601 
001620 
007640 
007647 
12107667 
007674 
007701 
~1tlt~01 
0100!07 
0UHU3 
~UHH5 
010022 
010024 
0H>i40 
010052 
010055 
0101tU 
01011'3 
010121 
"1013tJ 
0UH53 
010164 
1U0175 
310213 
010217 
010223 
010227 
010242 
01~262 
01021~ 
010303 
01QIJ33 
010340 
010344 
010370 
006074 
"06105 
006141 
006163 
"10406 
0 UJ420 
019441 
010461 
01~472 
010475 
rue477 
019501 
010603 
0HHS0~ 
010607 
010511 
0UH532 
010546 
010676 
010601 



PAGE 9fU6 

ELS~ 111~(14 
PHH'2 011611 
MP2 110613 
COEF IUHU5 
[ABS 119642 
EC08 118645 
E8l.N 010641 
PAST 810702 

. TOPI 119711 
F0t4 11m1a1 
COEF1 0lS123 
l:RND 019736 
EGOR 819768 
&QRER 1Ut77& 
BTH:l llSG08 
SBOX 111032 
ODO l&UJ34 ••1 0lUJ45 ••2· atl UJ47 
881 frU!OlU 
882 111P03 
EJNT 811005 
EINTl 011068 
EL09 '111070 
.·LOG ru 1112 
LOBER lllr177 
.LOGS Bl I HHJ 
LNZR SllltH 
Raa 011164 
Lia t'111!56 
AAA 111161 
HB 0111aa 
CCC "11164 
ESON 111166 
E£MP 011177 
.EXP 011ao1 
INTE 011274 
ZERE 011276 
oEXPl 011301 
EXPER 111395 
flt124 011~10 
.244 111311 
AAAA 011~12 
8888 811314 
cc cc 01131& 
DDIJD 011321 
LaE 011322 
oCH[B 011324 

.. LOPC 111343 
COUT 011371 
X2THP 011411 
ATHP i11403 
BTHP e11•so 
CHtP 011417 
DTHP 011411 
.JENT 011413 



PAS~ 0017 

f"LOAT 
ePWR2 
.Rl!T 
TT! 
TT a 
TTJ 
TT4 
FFL.AG 
EMAT 
EMA Tl 
E'1AT2 
Ef4AT3 
EMAT4 

• EMA TtJ 
Et1AT6 
EMAT7 
EMAT" 
EMAT8 
£MAT9 
LHAP 
LB ABE 
EP'tAU> 
EMA11 
£MA12 
REDIM 
REDll 
E7 
HCKS 
OENER 
9EN2 
LOOP. 
HOD1 
NOD2 
COMPR 
LERR 
LCHK2 
LCHK1 
LCtiKA 
LCHK6 
LCHl(!5 
ADD 
ADD1 
SUB. 
RE PLC 
REPL.1 
SHULT 
LCON 
LCON1 
LCON2 
SZER 
LJDN 
LIDN1 
.DLD 
.DST 
GET AD 
GF.T 

011432 
011440 
011464 
~107463 
007552 
00rn163 
00W164 
01 UJ~2 
fH1466 
011471 
011535 
011U40 
01155!5 
011561 
01!600 
011610 
011622 
011026 
lH 1662 
011666 
011661 
011101 
011711 
011i'2G 
"'11732 
011146 
01176() 
eUi'67 ' 
012.~100 
01290f'S 
012013 
0l2tU7 
012020 
012fJ32 
01:;035 
0 H?CD46 
012es1 
0120tH 
0HUJJ67 
~12UHJ 
012103 
012 llfHJ 
012116 
"12123 
01:U31 
012137 
lU!U45 
0121em 
012161 
01~170 
012176 
012216 
01~230 
012240 
012251 
012253 



PA8E llU8 

ADRE8 
TJt4Y 
TRAN 
TRANl 
LNEKT · 
MULT 
HULT4 
MULT3 
"ULT2 
LINV 
LUUl 
LUHI 
LJNYl 
LINY2 
LINV7 
LIHV8 
LINV3 
LDUtU 

'LI NV6 
LIN12 
LUH~ 
Ll~l4 
LU4Y4 
LINV!S 
LIN16 

·LINll 
LINH' 
LWHR 
LWHR2 
Tl 
Tl 
T~ 
T• 
T8 
T6 
T7 
TS 
T9 
TUJ 
Tll 
Tl2 
Tl3 
T16 
Tl8 
T19 
LPIY 
LPL US 

- ti::ru N 
LTJH£ 
INCB2 
f INJ8 
•• NO 

012264 
012268 
012366 
01~~·2 
GJ113S4 
112331 
fU~38t 
Ola\166 
0U1374 

"012441 
0l25fJ2 
012522 
f!IU.!538· 
tH2991 
0U?571 
0&2612 
m1a,16 
012784 
012716 
01273~ 
012748 
012752 
e1a1&1 
fJl3£J86 
013'133 
~13041 
ll3V62 , 
013967 
"13UH 
013113 
tU3114 
0!3115 
0HJ116 
'U3117. 
CU3129 
113121 
113122 

· tu;,123 
013124 
013&2!1 
013126 
013121 
IU3138 
113132 
013133 
0131~4 
,; 13138 
1"13137 
0131-11 
"13141 
fH~'142 

ERHOR8• 



PAG£ 8919 #91 BASE PAGE LINKS AND CONSTANTS 

00017 

00877 HJ2677 

ASf'B,A,BrL1T 
ORG 778 

BASIC LANGUAGE •• JANUARY 1, 1978 

SUP PRESS MULTIPLE OPERAND PRINTING 
HLT 779 CHANGED TO JSB 1078,J BY •eoss• 

00f.U 
00@3 
00~4 
0005 
0006• 
0007•• 
0008• 
0009 
8919• 
0011 
8012 
001:s 
0014 
0015 
9016 
01U7 
0018 
8019 
0020· 
0021 
0022 
8123 
.0024 

ENTRY POINT FOA CONFIGURED SASIC 

0925 
0926 
1027 
0026 
0029 
9039 
0031 
0032 
0033 
9034 
il03fS 
1036 
81531 
1038 
0039 
0040 
10•1 
0042 
0043 
0044 
0045 
0046 
1047 
9048 
8049 
00150 
9051 
0052 
806~ 

00~· 

""55 
00~6 
00!51 

0 0 UJt 0 ~J &hlfUJ 
11rn 102 v00a00 
00183 600000 
4HH 0 4 0t.HHHH1 
0~H05 902209 
01H06 000B00 
00Hl7 000000 
ef!JlUJ CH3142 
~CH 11 GQ00~0 
0311~ 00€HHrn 
0011 :s et,00ee 
0~111a 0017~4 
0011 a ~·rn0rua' 
00116 000000 
00111 0tH'HHJ0 
00120 0~HHJHB 
001?.1 013142 
01"Jl22 S1'1142 
0Cla3 0U0000 
~HH24 CHHDU00 
&HJ 125 00~HJ00 
00126 UHH93. 
00127 1lHH02 
WH1J0 100Ut2 
001;;1 u0e0e0 
rBfU 32 00~000 
iHH33 0000CHiJ 
0tHJ4 0000C!Hi 
0~>135 900000 
001 ;.i6 0'10trne 
t~0137 fiJC00tHHd 
00140 00'9009 
0k11.4 l. 00f60iHt 

·00142 900000 
0'1143 00~HHH7J 
0@144 £JfHHHJ0 
001 tS5 00lHJB0 
OIU 46 00fHi06 
001 •'ll 0£dl>!b0G 
00 n.>a 000000 
00151 000CHrn 
lHS 152 0~"1000 
""1ti3 000000 
001t.14 0'<>0000 
00165 0B0li00 
00156 00~000 
0 0 1 !51 fiHHHUd 0 

JMP START 1 1 

PREAD ass 1 . 
WRITE ass 1 
PUt\CH BSS l 
REED BSS 1 

DEF STOP 
L.WBM l~SS 1 

F~OM 
LIOM 
PBIJFF 
PBFTR 
FW"BP 
FCC RE 
svr-.rr: 
SYf'TA 
LSTAK 
AS0Tt3 
SB13E 
lMCfF 
I t1C N 
TLfNK 
Pt.STR 
LISTR 
TLSTR 
.Bt;FA 
BAD DR 
CC~T 
SBlif A 
SBP Tft 
TFLAG 
TTYf"L 
TS1PT 
LSTPT 
HST PT 
PR•DD 
NXTST 
.L~U"' 
TYFE 

.DSTRT 
NX1Dl 
DCC NT 
t<SVM 
SIGN 
EXP 
>Oi 
XL 
TEt-PS 

BSS 1 
IJEF FINIS 
B$S.1 
E~SS 1 
SSS l 
DEf: fl NBP 
RSS 1 
HSS 1 
USS 1 
ASS 1 
llEF FINIS 
!JEF flNIS 
ass 1 
EISS 1 
EHHl 1 
£tEF PU~cH·, I 
DEF WHIT~,l 

DEF "'RITE,J 
BSS 1 
BSS l 
SSS l 
€.SS 1 
BSS 1 
BSS 1 
BSS l 
f}SS l 
EiSS 1 
ass 1 
ass l 
oss 1 
BSS 1 
BSS 1 
ass 1 
BSS 1 
BSS 1 
oss 1 
ass 1 
ass 1 
ass 1 
ass 1 
ass 12 

PHOTO READER LINK 
TTY OUTPUT LINK 
PUNCH LINK 
KEYBoArlD LINK 
STOP LINK 
LAST WORD OF AVAILABLE HEHORY 
'BOSS' DRIVER LINKAGE 
FIRST WORD OF AVAILABLE HEHORY 
LAST WORD OF AVAILABLE ttEHORV 
FIRST WORD OF USERS PROGRAM 
LAST WORD+l OF USER'S PROGRAM 
FIRST WORD AVAILABLE BAS~ PAGE 
START OF FREE CORE 
START OF SYMBOL TABLE 
SYMBOL TABLE END 
LOW•CORE STACK ADDRESS 
START OF CALL LINKAGE TABLE 
LAST WORD +1 UF CALL TABLE 
LINK TO JNTERRUPT OFF 
LINK TO INTERRUPT ON 
TTY INTERRUPT LINK 

LIST DEVICE REFERENCE 

1/0 BUFFER ADDRESS 
I /O 9UF'FER 

POINTERS 
SYhf AX BUFFER ADDRESS 
SYNTAX BUFFER POINTER 

TEMPORARY. STACK POINTER 
LOW•CORE STACK POINTER 
HIGH-CORE STACK POINTER 
PROGRAM EXECUTION 

SEQUENCING INFORMATION 
CURRENT LINE NUMBER 
CURRENT STATEMENT TYPE 
l>ATA 

STATEMENT 
POINTERS 

RANDOM 
VARIABLE 

TEMPORARIES 

JSB,I 



PAGE eea1 ••1 BAGI f'A9E LINKS AND CONSTANT8 

0fHS8 fHH7l MLBXl UlU TEMP8+11 
1069 f.HH73 000001 11 RSI a. 
0S6D. B0170 tl00ftfJfl ea 088 a 
896 l 00177 9011tHJ8 ea 888 2 



PAG£ 0021 #01 BASE PAGE LINKS AND CONSTANTS 

8063 
1904 
0065 
0066 
0067 
0068 
0069 
0070 
0071 
9872 
8073 
1074 
0075 
0076 
0071 
0073 
A079 
0080 
1031 
9Gt82 
00Q3 
9034 

.1005 
0086 
fiU,G1 
0086 
0089 
0090 
0091 
ee~n 
0093 
6J0Q4 
1095 
8096 
0697 
0098 
0099 
0100 
0101 
0102 
0Hl3 
0UJ4 
8UJ5 
B196 
0101 
1108 
SUH~ 
cu10 
CU11 
1112 
8113 
1114 
9118 
"116 
0117 
0110 

~0201 002tH0 
00202 i10b137 
0iS203 096016 
0020• f.HJ20il 1 
'1WJ20!5 ~~32027 
0(~206 902121 
00207 ~W4512 
00218 C'14l10 
00a11 011456 
00~12 '104~23 
00213 @fJ4t.i13 
90214 0f:)tJ567 
00215 090616 
00216 fJ@4J51 
·~H!12!1 EHU6~3 
£H~229 BUIC940 
0~221 004333 
00222 COtHH5 
tlf-1~2 3 €HiJ fj f:> fH5 
00224 0@1611 
GHJ225 001715 
frn22G 001Gl4 
'-if.1227 f}(; U.0'~' 
~Gta:;Jg B0 l 6tiJJ 
0oaa 1 001 €~a0 
00232 ~0£HJ&4 
00233 0{?f>544 
0~234 011'072 
C0235 0112fJ1 
~0236 'Hi1343 
•HH;i7 007341 · 
~H:1240 001416 
U<12dl 001~&3 
fJ0242 EHH 423 
(1)~~43 001236 
0~}2.44 001 il56 
t) 0 2 4 0 fiHH '12'0 
er1246 fH 1 ~~2 
00247 EH11~64 
0f62tH' ~f.16~56 
~0251 Ch)44UJ 
()0262 00 4.4617 
£~0253 Bt14437 
Bl~~64 mt1e 126 
0C~2tH> '-1 H~@45 
~!l~56 0G6S44 
00257 fH13317 
@f'2 6 0 t.H'HHi 631 
00~?\H trn~612 
wrn ~62 0t10617 
~Hl263 t8'1b626 
00264 EHHS714 
00265 014477 
00266 014417 
00267 001~25 
00270 002360 

ST.AMT 
RUt-.A 
FASEJ 
PE;tMA 
RD'f DA 
DR GSA 
LISTA 
HAlA 
EtOTA 
TSRC~i 
FN)jPA 
CNS TA 
NU~CA 
JNCHk 
ENO TA 
NIJ~OA 
PGlNT 
OUTJA 
OUT SA 
OUlLA 
OUT CA 
uETCA 
DIGCA 
LET CA 
SS'f HA 
FETCA 
FORM." 
.LCGA 
1tE).(.PA 
.FADA 
.FSBA 
.FfP.PA 
.Ft VA 
ARI NA 
MPVA 
FLLNA 
PAC KA 
FLT 
If IXA 
PR~IA 

CH~SA 
A CC ST 
DEL ST 
F.OAl 
LC"2A 
XEC4A 
FSC1A 
FOR1A 
f 0~0A 
FOfHHl 
FOfHB 
FR12A 
EOF 
hOEOf" 
E8ft' 1A 
ES~N3 

DEF ENTRY 
DEF MFASE 
UEF XEC 
DEF PEXHK 
DE:.:F RDYPT 
DEF DRQST 
DEF LIST 
DEr MAT+l 
DEF EMAT 
DEF TBSRH· 
DEF FNDPS 
:DEF CONS l'" 
;oEF NUHCK 
:OEf I NTCK 
i!JEf ENOUT 
DEF NUMOT 
DEF PRGIN 
lOEF OUTIN 
DEF OUTST 
f.JEF OUTLN 
}JEF OUTCR 
nEF GETCH 
UEF DIGCK 
lJEF LETCK 
lJEF SSYMT 
JlEF FETCH 
DEF FORM)( 
JJEF .LOG 
DEt= .EXP 
UEF .FAD 
DEF .FS8 · 
UEF .FHP 
llEf= .f"DV 
UEF ARINV 
llEF MPV 
DEF .FLUN 
11EF .PACK 
IJEF f'l.OAT 
UEF IFIX 
UEF PRNlf\I 
UEF Cf'fRS T 
ItEF ACTST 
lJEF Dl.STM 
UEF FDATA 
UEF LCHK2 
ItEF XEC4 
UEF fSC14 
ilEF FORM! 
IlEF FORM" 
DEF FORll 
UEF FOR10 
tlEF f0R12 
JSB ERROR 
JfSB ERROR 
LIEF E8•1 
DEF SYNE3•1 

INITIATE BASIC SYSTEM 
PHASE 21 BUILD SYMBOL TABLE 
PHASE 31 PROGRAM EXECUTION 
RETURN TO MONITOR FROM SYNTAX 
RETURN TO MONITOR FROM PHASE 3· 
REQUEST INPUT DATA 
LIST OR PUNCH PROGRAM 
MAT ENTRY IN Pff JNT•NAME TABLE 
FIRST WORD OF "ATRIX EXECUTION 
SEARCH PRINT•NAHE TABLE 
LOCATE STATEMENT SPECIFIED BY # 
SIGNED ASCII TO BINARY 
UNSIGNED ~SCll TO BINARY 
ASCII TO INTEGER CONVERSION 
SIGNED BINARY NUMBER TO ASCII 
UNSIGNED BINARY NUMBER TO ASCII 
FETCH PROGRAM INTEGER 
INTEGER TO ASCII CONVERSION 
STRING TO BUFFER 
DUMP PRINT BUFFER WITH CR/LF 
PUT CMARACTER INTO PRINT BUFFER 
FETCH NEXT NON-BLANK CHARACTER 
SEE JF CHARACTER IS A DIGIT 
SEE tF CHARACTER JS A LETTER 
SEARC~ SYMBOL TABLE FOR SYMBOL 
EVALUATE FORMULA & RETURN VALUE 
EVALUATE f'ORMUl.A 
TAKE NATURAL LOG OF ARGUMENT 
COMPUTE ~XPONENTIAL Of ARGUMENT 
FLOATING ADD 
FLOATING SUBTRACT 
FLOATING MULTIPLY 
FLOATING DIVIDE 
NEGATE FLOATING NUMBER 
l NTEGEfl MUL T 1 Pt.. Y 
UNPACK FLOATING NUMBER 
PACK FLOATING NUMBER 
16•8JT INTEGER TO FLOATING 
FL04TlNG TO INTEGER (TRUNCAT{ON) 
INITIALIZE PRINT BUFFER 



PAOI 1122 081 DASI PAel LINKS. AND CONSTANTS 

0110 1037 I Stll49 l f OCEF DEP f SC£4 
DUHi 81272 0()6767 !tl~1A DE' !6•1 
ouu 19273 O!S9fl7 !Dt.FA lDEF EOUFf 
e1a2. Q(j274 euuua EBFA JD[, EB,F•I 
8123 0rna1a EU0t1UI LL>t;f A IDEL' LDU,F 
fJl&4 00216 6UJB2l U4QFA l~!F LMO,F•l 
<H28 mm211· 001100 ERtll DEP f.:RR•t 
IUJ6 19300 Ot~8Ull REC ER Dr£1' RCl!ftA•!RN 
1127 OCl3D I 0£H!25B f OP08 E!P' 9UOT'4•1 
eiaa fDS302 l03D~& STflAI ll!P t'n'NTl•IG, I 
1129 soarJ:s 100127 XECBA IJE, XECTD•211I 
tU3i SCJ3D4 l0&65S AtJIAI ll!!I' AROTB•G,I 
1131 10309 OUHJ23 PDf SI D!P fJDFT•·l 
IH12 003£.JI t.HJl75fJ nu.AD IJEP 0VCMD 
8133 803CJ1 60~986 8TTYP 1)£, LET 
1134 oo:ua 00•101 HATIO DEP READ 
1138 80311 094l26 t1CBOP D!' AND 
1186 IC'1Ul 004!43 PEJFHI EH!' llN 
1117 fHt3&3 tJD4294 t1Alf'h llE' ZER 
8S3B 803ld (]~40315 ANIXT DE, N!lCT 
tll~G 80319 004064 A DATA DE' DATA 
1149 11316 004112 AT~EN DEF THEN 
1141 90317 994119 ATC DEF TO 
1142 10321 004117 A STEP DE, STEP 
1143 10321 004122 At4CT DE' NOT 
8144 1a~a2 B94t•e ATAB llC!f TAO 
1!45 01323 Qtl9,l7 l fi'lUL DE, ttLBXl 



PAG~ 0023 #CU AASE PAGE LINKS ANO C0"4STANTS 

fH47 00324 000001 • 1 DEC 1 
0131 00,,25· 0fJ0002 .2 DEC 2 
01 9 0k1326 flHl000J .3 DEC 3 
"l 90 00327 "109004 .4 DEC 4 
ouu 00339 000006 .6 DEC 6 
1102 0rtJ331 00tlJ007 .7 DEC 7 
6H53 0fd332 0lHHH0 .a DEC 6 
fU34 00333 001HJ 11 .9 DEC 9 
9165 90~34 000012 .1e DEC 10 
BJ50 00335 00~014 .12 DEC · 12 
0157 00336 0']0017 .15 DEC 15 
0150 00337 0(i0027 • 2;, DEC 123 
0159 00340 fMHJ_032 .2e DEC 26 
8160 10~41 000033 .21 DEC 27 
0161 00342 0~0"34 .2e DEC 28 
ssea S9343 00fHl36 .3e DEC 33 
tU63 fH344 0f~0031 .31 DEC 31 
11~4 fB0Jt16 ma1.104r,y .32 DEC 32 
9165 Q0346 0C3"ft1• 1 .33 DEC 33 

. fU06 HJJ41 Bl!tl0'12 ,34 !DEC 34 
91~1 00~t30 0!Hil043 .31 JOEC 37 
01~0 '1S36J. 0lHH!50 .4e DEC 40 
8i60 00352 frJG~05t .4t DEC 41 
117f.J 00353 03iH.H5.3 .4~ DEC 43 
~1171 00354 fiHHJ0~5 .4e DEC 45 
1172 00355 000056 .46 JlEC 46 
0173 fHJ~56 000057 • t.1 IJEC 41 
8114 ae1J~1 f.HH1060 .48 DEC 48 
1175 00360 000f361 • 4~. IlEC 49 
fJ116 00361 0'1~072 .se DEC 58 
1117 0~362 0£10077 .6~ DEC 63 
8178 0036;5 GlHH00 e1e0 Cl.CT 100 
1179 00364 0"01B5 E OCY 1~5 

l'100 00365 001H06 F OCT 106 
BUU 00J66 00~110 .72 DEC: 72 
0162 00367 0~HH12 .74 DEC 74 
0183 00370 tHJl113 .1~ IIEC 75 
IU84 00371 060116 N OCT 116 
OH.HJ liU:572 CH~HH23 s OCT 123 
fUll& 00313 WCHH 33 8133 CICT 133 
0!01 00374 0fiHH77 8177 OCT 171 
ou~o 00315 00~1200 B2CH.> CiCT 20A 
1189 0tl316 000377 MSK0 OCT 377 
OHHO 00377 "'-'~400 B4fl0 OCT .t 00 
IHH 00400 fl00176 8776 CCT 776 
8192 00401 000111 MSt<l OCT 777 
010~ 00402 00Hirt0 81200 OCT 1000 
0194 004ta3 002000 82200 OCT 2000 
9105 004,,. ,,£!.)3000 B3~00 OCT 3Ati10 
8196 00405 003G02 SCCNT OCT J0~2 

' 0191 00406 004000 a4e00 OCT 4000 
0198 061)407 0GtHHD0 LF OCT 5000 
0199 00410 '214000 81400 OCT 14 ~""" 
9200 00411 02UHH1 UNf"NC OCT 21000 
0201 0~412 022000 82200 OCT 22Qt0~ 

0202 00413 023000 B2Jl~'1 OCT 23"0"1 



l'A9f. 6124 #91 BAS[· P~GE LINK& AND CONSTANTS 

1203 91414 035011 D!f OP OCT ~t'Hl~ftJ 

12(14 084US fJ3&t!6HJ REPIOP OCT :so0e0 
12£HJ 01410 B5200B RDCP OCT 32001 
lllH\ GB417 o6at40 TE~TH OCT 63146 
1291 6043QI B77D0i OP~SK OCT 770f1J0 
8288 00421 17?00tt H8~4 OCT 1161!9 
0200. ''9422 077777 INF OCT 77177 
1219 00423 HHHH7 TYP'L OCT 100017 
6'211 tJm424 1m10;s1 TAOCN OCT 1'90937 
1a1a 00429 '"8111 OPDMK OCT 100777 
1113· DS426 130009 RMCDE OCT 139909 
1214 ()(3427 l 40!Hl" UHhRM tlCT l.00081 
12115 CJCB431 1740era HIP.SK· Cl CT 174081 
fJ216 8Scl31 111711 Ml tlEC •1 
1217 1~432 177716 M2 D!C -2 
1a1a COA33 17777!!1 M3 DEC -~ 
1210 BB434 177774- "4 l>EC •4 
1221 GHJ43B 177773 MS l>!C .. 5 
9221 OCJ436 1i'1772 M6 f)EC •6 
122a 0U"37 111111 M7 DEC _., 
1223 iHt449 !77770 "8 D€C •8 
9224 0~441 17'1767 H9 DEC •9 
1225 00442 171766 Mll DEC -1• 
1226 80443 177768 fH l DEC •l t 
8221 8Cj4414 177161 riu.e DEC •15 
1228 00448 117760 '118 DEC •16 
1229 1'1446 171793 t421 IJEC •21 
8230 00447 1777d7 M29 DEC 0 25 
l'J231 BS459 177149 M32. DC:C •32 
11232 00451 1777r!B D5:J OCT •63 
0233 00AG2 1777D6 D1a OCT •72 
8234· 0fl463 177700 Dill OCT -111 
1236 00464 11161£1 "'a DEC •72 
8233 l"HJ459 171067 "73 DEC -1~ 
0237 ~H1Ml6 171&64 "Te DEC •76 
8233 0B4S7 177045 D1:53 OCT •133 
IJQ39 0046'1 177$99 M2e6 D!C •256 
82 4 fJ OfJ46l 111~u.a M3UJ DEC •31 fJ .. 
1241 0GJ4aa 116330 MUHH! DEC •UHJS 
oz,•a 00.463 1643&fi1 tU M SN DEC •UtchHt 
12A\i Of.f ti37 MSICJ EQU M7 
92•4 0k>4&'i 04~116 FN A9C l 1FN 
8245 00468 0374~9 QM•RK ASC ,,, 
8246· £Hid66 S4B001 HALF OCT 400QJU 
1241 00467 l900UJI OCT 11 
12d8 00~66 HO~E EQU HALF 
1249 00470 100008 HNEG OCT 1e00e0 MAXIMUti N£9ATIVE: FLOATING 
fJ28G 00471 100376 OCT 376 po:r NT NUMBER 
0261 0&14711 'LGBT e:eu "NE9 
1202 VOA12 lO:l756 HA>lfk DEC •099099.5 
0263 08474 114631 tU"FX Di~C •l.099999959 
1254 00476 lfHJEl41 BLAtd~ OCT ,, 
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0256•• 
0~t51*** EMIT ERROR MESSAc:;E ** 
02'b8•• 
(~259 

0269 
02tU 
0262 
0:263 
1264 
1265 
0266 
9267 
0268 
0269 
0270 
0211 
0272 
0213 
0274 
0275 
0276 
1277 
1218 
0219 
0280 
0281 
02aa 
0203 
0N:84 
0206 
fiHl06 
0287 
sass 
6269 
0290 
02tH 
6292 
0293 
0294 
9205 
6Hrn6 
0291 
0298 
0~99 
0~00 
e;s~u 

g3g2 
0303 

00417 lHUJ000 
00500 06iJ1JfJ 
00301 070127 
00~302 U6fU 33 
CD603 071515 
0050.4 060132 
"0505 071536 
00(10~ 060214 
'"~o'n 0101 ;,2 
0051£J 060332 
lHHH 1 01tH33 
E1B6!2 .-J64471 
00613 Ei60277 
00614 002904 
00519 164000 
00616 CHJ3S05 
~Jf8517 024tH 4 
"0520 040277 
GBB21 071643 
00~22 00~904 
~0523 114222 
0052A 064213 
00525 fU60133 
0lH526 lHl3a04 
"ats21 1141.,2 
00530 068'276 
00531 0101;,2 
00fi32 06~334· 
005~J 070133 
0VJr>31~ 0MH45 
0~Hl30 114222 
005~~ 064215 
0fiHl37 0MH33 
(10540 114102 
00641 061643 
0054:? 040300 
00643 002021 
00544 124204 
00t1~5 06~426 
00646 070127 
00547 061515 
iH?HS30 010 t 33 
0CH151 961536 
00502 01e132 
00f.H>3 124477 

ERROR NOP 
LDA TLSTR 
STA LISTR 
LllA CCNT 
STA OPCHK 
LDA BADDR 
STA RSCHI< 
t..DA EBFA 
STA BADDH 
LDA .8 
STA CCNT 
LDB ERROR 
LDA ERBS 
INA 
CF'B A,I 
CMA,INA,RSS 
JMP ttw.3 
ADA Ef~BS 
STA ENOUT 
CMA,INA 
JSB OUTIA,I 
LDB EBUFA 
LDA CCNT 
CMA ,J NA 
JSB WRITE,I 
LDA l.NBFA 
STA BADD~ 
LDA .10 
ST A CC.NT 
LDA .LNUM 
JSB OUTIA,1 
LDO LBUFA 
LDA CCNT 
JSB WRITE,I 
LDA ENOUT 
ADA RECER 
SSA,RSS 
JMP PEXMA,I 
L.JJA RMODE 
STA LlSTR 
LDA OPCHK 
STA CCNT 
LDA RSCHK 
8TA BADDR 
JMP ERROR,! 

SHIFT TO 
COMMAND MODE 

SAVE 
OUTPUT 

BUFFER 
POINTERS 

SET BUFFER 
POINTER 

SET CHARACTER 
COUNT , 

ERROR SOURCE IN CB) 
ERROR ADDRESS IN fA> 
MOVE TO NEXT ERROR 
SAME AS ACTUAL ERROR? 
YES 
NO 
COMPUTE ERROR 
SAVE NEGATIVE OF ERROR 

NUt·tBER 
NUMBER TO BUFFER 
LOAD BUFFER ADDRESS 
LOAD NEGATIVE OF 

CHARACTER COUNT 
OUTPUT ERROR MESSAGE 
OUTPUT 

LINE 

NUM8ER 

RETRIEVE NEGATIVE OF ERROR 
RECOVERABLE 

ERROR? 
NO, RETURN TO SYNTAX MODE 
RETURN TO 

RUN MODE 
RESTORE 

OUTPUT 
SUFFER 

POINTERS 
RETURN TO PROGRAM 
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136.1lh• 
03~6*** MOVE "0RD8 TO .HIGHER CORE •• 
9307•• 
0398 '""54 
1309 18666 
1~10 0B536 
1311 '"507 
CJ312 10968 
8313 &'J086S 
1314 f305CU! 
0316 199G3 
8316 8FJB64 
8317 10603 
1316 00566 
13 H>• * 

m0ne11 
964tG2 
0!54163 
1a4e54 
001408 
040164 
07fU64 
044431 
1Gl011 
119164 
824!J86 

HYlOH 

MVl01 

NOP 
LDB 
CPO 
JMP 
CCA 
ADA 
STA 
ADI 
LDA 
8TA 
JMP 

TEHPI 
TEMP~ 
HVTOH,I 

1'Ef:fl'4 
TEMP4 
'11 
l, I 
Tl!MP4,I 
MYTOl 

1329••• INPUT A CONSTANT ** 
1321•• 
13a2 fHJ561 
8323 80570 
1324 10511 
11325 00ts72 

. 132& 011073 
1321 8081• 
1328 80515 
1329 0E9tl16 
0330 00571 
8331 00&09 
1332 19601 
0333 09602 
1334 00&03 
1333 00604 
1336 m0&a3 
8337 00606 
8338 80601 
13;,9 006 Uf 
9340 00611 
8341 00612 
0342 80613 
9343. 01614 
0344•• 

50B,01 
f31&6t4 
1245&7 
0fJ6498 
9i'4lt13 
D06£t0• 
05B:St13 
92~6192 
D5B354 
001.411 
0:.?4605 
D74U53 
tHDtU• 
024613 
914615 
Qf!46ll 
034667 
124867' 
Dfl41U3 
O~:J4tH 
014477 
134567 

COhST 

CO~Sl 

C0~82 

CO~S3 

8\'f 12 

~OP 
JIB GltTCR 
JMP CONST,I 
CLB 
STB llON 
INQ 
CPA o4:S 
JttP CON81 
CPA 0415 
CCB,ft99 
Jt4P CON82 
STB SIGN 
JSB SETCR 
JMP.SVE12•l 
JSB NUHCK 
JHP CON83 
JIZ CONST 
JHP CONST,I 
CPB SIGN 
CCA,RS8 
JSB ERROR 
Jf1P CONST, I 

FETCH 80URC[ ADDREll 
ALL R!LOCATION DON!? 
VE8, ESUT 
BACK UP 

80URC! AND 
D!t'JT I tM TI ON 

ADDRESSES 
MOV! 

WORD 

l!T SIGN 
POSITl\f! ... ' 

YES 
NO, ••• T 
YES 
NO 
R!CORD SIGN 
FETCH NEXT 

CHARACTr!R 
fETCH COHST Mn 
NONE FOUND 
SUCCESSFULLY fOUND1 

EXIT VIA CP+2) 
llGN FOUNDT C (B) • I) 
NO 
YES, SOLITARY SIGN 
EXIT YJA CP+U 

0346*** 'ETCH HUMBER ~ND CONVERT TO OIHAAY 
1346•• 
0347 00615 
0346 D06l6 
1340 60617 
83t.Hf Dl620 
0351 fH62t 
1~52 0QJ622 
1363 00623 
1354 0062A 
835~ 00625 
8336 09626 
9367 Bl627 
0358 ""Jt\30 
03ij9 00631 
1360 tHJ632 

000010 
t!HH\4811 
014·154 
01o:i14 
010336 
915603 
014163 
iJ0140fJ 
915633 
06035'5 
1~5633 
024634 
ftHH?488 
071613 

t4U~CK 

NU'4C1 

NOP 
·CLO 
8TB 
STB 
ITO 
ITB 
STD 
cca 
8TI 
CPA 
ISZ 
Jf1'P 
·CLA 
STA 

EXP 
MANTI 
MANT2 
EXP ON 
TEMP3 

DPFL9 
.46 
DPFLO 
Nut.tea 

EX PON 

CHARACTER IN CA), Bl&N BET 

IERO 
ALL 

COMPOr~ENT S 
0, NUMBER 

S!T •NUHBEA• FLAG fALIE 
SET •DECIHAL POINT' 

·fLAG FALSE 
DECIMAL POINTT 
YES, SET FLAG TRU! 
HO 
INITIALIZE POST•DECIHAL 

DIGIT COUNTER TO ZERO 
DIGIT 
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0361 
034i2 
0~63 
0364 
036!'.S 
0366. 
1367 
1368 
1369 
1370 
9311 
0372 
8373 
8374 
0375 
8316 
1377 
0378 
8379 
0380 
0381 
0382 
0383 
0384 
0385 
1366 
0387 
0388 
8389 
0390 
0J91 
8392. 
1393 
1394 
1395 
0396 
8391 
0308 
0309 
9400 
8401 
04'12 
0493 
8404 
0405 
0406 
0407 
0408 
0tl09 
0410 
0411 
0412 
04 i°J 
1414 
0416 
0416 

~0633 ff246e3 
00634 01fJ510 
00635 ~1247A6 
00636 035603 
00637 001721 
00640 f!l01123 
00641 070164 
006.,~ Ei1fH47 
00643 '~64154 
0~64• 03tH~02 
00646 024657 
00646 050327 
00647 (170154 
00650 W60i64 
00MS 1 0<36400 
00652 015113 
00653 034H>3 
00654 015614 
0tJ65S 0247a5 
00656 024626 
~HJ667 044-43'1 
iJ0660 001©00 
00661 0tHH64 
~0&62 014164 
0"'663 006400 
00664 034164 
00665 0~4703 
00666 0fJfi040 
00661 040336 
00610 103UH 
00671 002640 
00612 002904 
6"1073 041274 
00674 102301 
B9&7!5 024652 
00676 0(10065 
00677 fi)05500 
00700 034154 
00101 fJ0~000 
00702 024632 
'10103 0VJ006$ 
00104 t.HHHJi0 
00105 024664 
00706 ttH16tHlt0 
(H31~1 U14A64 
IJ0710 ({H.)4!63 
0071 l 1~~4615 
00112. 0fH1364 
00713 0£12~01 
00714 024735 
00115 EH5614 
00716 014417 
~0111 fH10353 
00720 024725 
00721 0ti03tl4 
"012 2 0 ,., 3 4 0 1 

JMP NUMCJ+l 
Nur-c2 JSB DJGCK 

JMP NUHC1 
ISZ E'XPON 
ALF,ALF 
ALF,RAR 
ST A TEt1P4 
JSB MBY10 
LDB EXP 
SZB 
JMP NUMC4 
LDA .4 
STA EXP 
LDA TEHP4 
CLB 

NU~C3 JSB NORHL 
ISZ TEHPJ 
JSB GETCJ~ 
JMP NUM12 
JMP NUMC1 

NUtJC4 ADB M4 
CMB 
LDA TEMP4 
STB TEMP4 
CLtl 

NU.,C5 JSZ TEMP4 
JMP NUMCb 
CLE 
ADB HANT2 
CLO 
SEZ 
INA 
ADA MANT1 
sos 
JMP NUMCJ 
CLE,ERA 
ERB 
ISZ EXP 
NOP 
,JMP NUMC3 

NUt-C6 CLErERA 
l~RB 
,JMP NUMC5 

NUftC1 t:LB 
STB TEMP4 
CPA TEMP3 
,JHP NUMCK,. 1 
CPA E 
nss 
JMP NUM12 
~rse GE1'CR 

NUJlll'ER .. f SB ERROtl 
C:PA .43 
JMP NUMC8 
C:PA .45 
CCA,RSS 

FETCH A CHARACTER 
DIGIT? 
NO 
YES, COUNT DIGIT 
LEFT.JUSTIFY 

DIGIT AND 
SAVE IT 

MULTIPLY PREVIOUS NUMBER BY 10 

ZERO EXPONENT? 
NO 
YES, SET 

EXPONENT TO 4 
LOAD ' 

NUMBER 
NORM~LIZE THE NUMBER 
SET •NUMBER OCCURRED• FLAB 
ANOTHER CHARACTER? 
NO 
YES 
CO~\PIJTE 

EXPONENT 
BIAS AND 

SAVE IT 

DIGIT POSITIONED? 
NO 
YES, ADD lN 

LOW PA.RT 
OF t'UMBER 

OVERFLOW? 
YES, BUMP f A> 
ADD JN HIGH PART OF NUMBER 
OVERFLOW? 
NO 
YES, ROTATE 

DO\~N AND 
BUMP 

EXPONENT 

SHIFT 
DIGIT 

RIGHT 
DECIMAL POINT 

OR DIGIT FOUNJJ? 
NO, EXIT VIA CP+l) 
YES, '£' ? 
YES 
NO, NO EXPONENT PART 

• +. 1 
YES 
NO 1 • .. ' ? 
YES 
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8~17 10733 024727 
0418 00724 170164 
8419 0i72S 01061• 
0428 8072& 024716 
1421 0a1a1 01ss1a 
1422 ~973~ 024716 
0423 11731 070103 
9424 06133 01G6l4 
1425 D07~3 814761 
1426 00134 115578 
0427 09739 124701 
1420 0B736 S04163 
8420 01737 915028 
8430 OD74B 644163 
8431 09741 915000 
8432 89742 84B01l 
DA33 GB743 179163 
0434 00744 810614 
0435 SB74U 024781 
0436 001~6 015370 
1437 gg747 00ao01 
0430 00760 924716 
9439 08131 060163 
0440 01752 93416~ 
8441 00703 gg3594 
0442 001e4 002011 
0•43 ~01ao eea40e 
0444 00756 ;3U633 
8445 00751 041&03 
0446 . 00760 002003 
0447 00761 024776 
8448 00762 10202g 
0449 00763 024772 
8~50 00104 90~004 
6451 001&~ 071683 
9452 eG7&6 010209 
1~53 eo1e1 836693 
Q464 0011m B24766 
-~65 00711 024176 
1~96 ·0~7;~ 071003 
04u1 00113 m1a141 
0468 89174 ~30603 
14e9 es110 02•113 
8461 00176 061274 
8461 00111 0653J6 
0~62 01008 934153 
0463 01001 026005 
9464 010~2 @t~l~I 
o•&5 S1003 007097 
ld66 0l00A 00289• 
0467 01006 118021 
0468 11B06 03413~ 
0469 110@1 111l35 
047B 01010.034135 
0471 01011 174135 
0472 01012 034136 

JHP NU"C9 NO 
STA TEHP4 NOTE MINUS SIGN 

NU~C8 JSa G!TCR 
J"P NUHEA 

HU~C9 JSB Dl9CK DIGITT 
JHP hUMEH NO 
STA TEHP3 YES, SAV! IT 
Jaa GETCR 
JMP NUM11 8!COND 
J08 DIQCK DIOITY 
JffP NUHlO NO 
LDB TEMP3 YES 
BL8,BLG MULTIPLY I 

ADD T!MP3 PRt~R DIGIT 
BLS BY 18 
ADA 1 ADD N!~ DIGIT 
STA TEMP~ SAVE EXPONENT 
J89 GETCR 
JMP NUMlff THIRD 
JSB DIGCK DIGIT? 
RS& NO 
JMP NUMER YE8 

NU~ll LDA TEMP3 LOAD EXPONENT 
18! TEHP4 POSITIVE! 
C"A,JNA YES, COWPL["!NT IT 
R88 hO 

HUM12 CLA CLEAR IF NO £KPONENT PART 
ISZ DPFLO DECJ~AL.POJMTY 
ADA EXPON VE8, co~~ECT £XPONINT 
SJA,RSS ZERO !XPONENT! 
JMP NUMt• YES 
SSA NO, NEGATIVE EXPONENTY 
JMP NUH13 NO 
CHA,JNA YES, 8ET 
STA EMPON COUNTER 
J80 DBYll DIVIDE NUHOER BY ao 
18! EXPOh DONET 
JMP *0 2 HO 
JMP NUMl4 YEI 

NU~13 STA EXPON IET COUMTEft 
J98 MBYlO "ULTIPLY IY II 
18Z EXPON DON!! 
JHP o•2 NO 

NU~14 LPA HANTl YES, LOAD 
LDD HANT2 NUH0ER 
18Z SIGN POSITIVE? 
JHP MUH15 YES 
CMA NO, 
c~o,JNB,SZB,RS3 COMPLEMENT 
INA IT 

HU~l5 JSB .PACK PACK NUnBER INTO CA) AND CD) 
13Z 88PTR 

·STA 8BPTR,I OTORE 
ISZ SBPTR "UH0(R IN 
ITO OBPTR,J PROPER 
IS! 8BPTR LOCATION 
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0473 01'H3 
1474 0UH4 
84~5 0UH5 
0476 0UH6 
1477 IUH7 
1478•• 

01~633 
01!>614 
060334 
834615 
124615 

JSB BCKSP 
JSll GETCR 
L·DA .10 
I SZ NUf1CK 
JMP NUHCK,J 

FETCH 
FIRST 

UNUSED CHARACTER 
RETURN 

VIA (P+2) 

0479••* NORMALIZE AND PACK FLOATING POINT NUMBER 
0480•• 
0481 01020 000000 
0482 01021 016113 
1483 11022 002103 
0484 01023 125020 
1486 01024 044~74 
0486 0102U 902021 
8487 01025 00600~ 
0488 01027 103101 
0469 01030 002040 
0491 01031 802104 
0491 01032 102301 
9A92 01~33 001200 
0493 01034 002031 
0494 01035 025040 
-~95 01036 002300 

'0496 01031 001130 
0491 01040 001300 
0498 01041 071147 
0499 01042 060001 
0500 01043 010~60 
0601 01044 070~01 
0~02 01045 060154 
0503 01046 002~40. 
0904 01041 040431 
0e03 e10sa 102201 
0506 01061 002004 
0507 01052 940376 
0508 91053 802020 
0009 01054 025073 
0510 01G55 040460 
0611 01056 002021 
0612 01057 025~77 
0513 01060 0~0373 
0514 01061 001200 
0515 ~1062 010J76 
D616 01W63 044~00 
0617 01064 061147 
0518 01065 050470 
9~19 01066 002001 
0320 01067 125U20 
9621 01070 054471 
0522 01071 926077 
0523 01~72 12~B2B 
1524 01073 014471 
S52S 01©74 002400 
0526 0107~ 006400 
0521 01076·12502~ 
0~28 01~77 014471 

.PACK 

PAC Kl 

NOP 
"TSO NORHL 
CLE,SZA,RSS 
J11P .PACK, I 
ADB 8177 
SSA,RSS 
INB 
CLO 
SEZ 
CLE,JNA 
sos 
IR Al.. 
:BSA, SLA, RSS 
JMP PACK1 
CCE 
.ARS, SLA, ALS 
IRAR 
STA 
LDA 
AND 
STA 
f .. DA 
SEZ 

HSY10 
1 
'1256 
l 
EXP 

ADA Ml· 
soc 
INA 
ADA 8200 
SSA 
Jt4P PACK3 
ADA M256 
SSA,RSS 
JMP PACKA 
ADA 0200 
RAL 
AND MSK0 
•DB 0 
lDA MBY10 
CPA MNEG 
RSS 
JHP 
CPS 
.JMP 
JHP 

PACK3 .JSB 
UNDER CLA 

. CLB 

.,PACK,J 
MNEG+l 
PACK4 
.PACK, I 
ERROR 

PACK4 
JMP .PACK,! 
JSB ERROR 

MANltSSA IN (A) AND cat, 
EXPONENT IN EXP, CE, CLEA.ED 

ZERO RESULT? 
YEO 
NO, ROUND 
POSITIVE NUMBER? 
YES, FINISH ROUND 

OVERFLOW FROM (9)7 
YES, BUMP (A) 
OVERFLOW? tA•100000, 8•1> 

TWO HIGH BITS 1•S7 <A•140000J 
NO 
YES 
SET fAt a19S0BB AND SKIP 
COUNTERPART TO *•5 
SAVE CA) 
DELETE 8 LOW 

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

NO, EXPONENT 
UNDERFLOW? 

YES 
NO, EXPONENT 

OVEfffLOW? 
YES 
NO, RESTORE EXPONENT, 

POSITION SIGN, 
MASK TO 8 BITS, AND 
COMBINE WITH LOW MANTISSA 

RETRIEVE HIGH MANTISSA 

NEGATIVE 

OVERFLO.._? 
YES 
NO 

ZERO RESULT 
ON UNDERFLOW 
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1&29 0lUJ0 861147 OYA ER LOA MBYlCI 
0001 '" 101 015183 JSB OY,LW 
8rJ:U CU102 125028 JMP .PACK,J 
0032** 
B3~31U• LOAD INFINITY ON OVERFLOW •• 
1534** 
IHSJrJ "1 u1;, Olf9110 OYFL~ NOP 
9536 OlUM 964432 LDB "2 LOAD 
0637 91109 002019 89A APPROPRIATE 
1538 11 t£.'.J6 IJ64'4S8 LDO 0776 LOW MANTISSA 
fH539 01Ut7 tl30422 IOR INF LOAD 
1849 CU110 ()'12121 SOA APPROPRIATE 
06•1 11111 06B47Ci LOA NN[IJ HIGH HAtnlSSA 
05t42 fU 112 125tt93 JHP OVFLW,I 
01543•• 
1644*** NORftALJZ! CA), ta,, AND EXP •• 
1~40** 
1646 fH l 1~ 0'90801 NOR ML HOP 8!T 
0547 11114 '171147 STA f4BY11 L!f"T•DHIFT 
094G 8 81116 Cf'HM91 CLA COUNTER 
01549 IU116 011236 STA HPY TO ZERO 
etnse 0ll17 0&1147 LDA "DYUt 
1551 0112B GH!Hi?013 SZA,RSS ON 

. OJ552 91121 006092 aze. ZERO 
0CS53 01122 C20131 Jf1P NORM3 CLEAR 
8054 01123 0711!84 STA EXP E~ERYTHINI 
lfH.H5 01 l ~?d '371274 STA NANT1 BTOR! 
0{)!56 0l 13fS 01 r;:s:1e NOfHU ITB f1ANT2 MANTISSA 
8(5£5 7 1112() 12&113 JHP t~ORML, I A MD· tU!TURN 
9508 11127 035236 NORM2 ISi MPY COUNT L!fT SHlfT8 
8659 01130 004"66 NORM3 CLE,ELB . ROTATE CA, AND 
1068 01131 001tHHl £LA CB) LEFT INTO CE> 
0061 t!Jl 132 0t'32061 SE!,SSA,RSS TWO HIGHEST BITS 07 
06G2 011~3 025121 JMP NORM2 YF.8, + UNNORHALllED 
0663 01134 ~HJ2C~6fJ Sf!Z,BSA NO, T~O HIGHEST BITS l! 
0564 01135 025127 JHP NORMa YES, • UNNOR"ALJIED 
oe6e tUi;.1& 001501 ERA GHl'T TO 
0(166 ru 137 006541 ERB,CLE - NOR"ALI!! MANTIS94 
0667 f1Jl140 071274 STA MANT1 NO, 
0568 01141 "161236 LDA HPY COMPUTE 
0669 01142 feS3014 CMA,JHA CORRECTED 
0579 ru 143 040164 ADA EXP EXPONENT 
0571 01144 B7Dt54 STA EXP VALUE 
8572 '° 114\5 061274 LDA MANTl 
0513 11146 02tH25 JHP NOIO•l 
8514** 
0876••• HULTlPLY UNPACKED NUMBER SY UI •• 
9576•• 
0877 01-147 000001· H9Y1B NOP 
0578 01 UH1 061214 LDA MANT1 RETURN ON 
1619 91 ltH 902003 8ZA,tlfl8 ZERO 
968fl 01182 125147 JMP r~ov1e, 1 MANTISSA 
0581 111153 0lU t !54 LDB £KP MULTIPLY 
0682 11154 '144:526 · ADB .~ OY 
0B83 11153 . 0741'54 STD EXP 8 
0684 1115& 06533(\ LDB MANT2 LOAD MANTISSA 
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0585 01157 
liHS06 011&0 
0edi' 01161 
0588 01162 
0680 01163 
0590 "'11&4 
0601 01165 
0092 01166 
0693 011a1 
0504 01178 
16\l5 01171 
0596 ~1112 
0597 01173 
0598 0111.i 
0699 01175 
8f>B0 01116 
1601 01171 
1602•• 

000066 
0£95500 
9'110065 
005540 
0d5336 
002040 
002004 
041274 
002'121 
025175 
000065 
00~500 
0341~4 
080000 
011274 
015336 
1251•7 

CLE,ERA 
l!RB 
CLE,ERA 
ERB,CLE 
ADB MANT2 
SEZ 
!NA 
ADA M4NT1 
SSA,RSS 
,JMP •+5 
<:LE,ERA 
ERB 
XSZ EXP 
NOP 
STA HANT! 
STR MANT2 
.JHP M8Y10, I 

1603••• DIVIDE UNPACKED NUMBER BY 10 
8694•• 
0615 e1200 
0606 012CH 
9607 01202 
0608 01203 
0609 01204 
0610 012M5 
0611 01206 
0012 01201 
061J 01210 
0614 01211 
0615 01212 
1616 01213 
0617 01214 
9616 fH21B 
9619 01216 
0620 01217 
0621 01220 
0622 01221 
0623 01222 
8624 W1223 
frl62!S 0122.4 
0626 012~6 
0621 01226 
0628 01221 
0620 01230 
8630 01231 
0631 01232 
0632 01233 
06J3 01234 
0634 lH235 

000000 
061274 
002003 
125200 
0644~2 
044154 
074154 
0t.H'336 
9WW065 
01fi236 
000417· 
00.0066 
000640 
040~01 
002040 
006004 
(1)75336 
061274 
B15236 
900411 
000049 
040.001 
041336 
002048 
006004 
075214 
070081 
061274 
01£H13 
12~200 

DBY10 NOP 
l.DA MANTl 
SZA,RSS 
JMP DBY1~,t 

L.DB M2 
ADB EXP 
ST0 EXP 
LDA MANT2 
C:LE,ERA 
JSB MPV 
DEF TENTH 
c:LE, ELA 
ELB,CLE 
ADA 1 
SEi~ 
INB 
STB 
L.DA 
JSB 
DEF 
CLE 
ADA 
ADA 
SEZ 
INB 
STB 
STA 
LDA 
JSB 
JMP 

MANT2 
HANTl 
MPY 
TENTH 

l 
MANT2 

MANT1 
1 
MAN Tl 
NORHL 
DBY10,I 

DIVIDE 
BY 

4 

DOUBLE 
ADD TO 

PRODUCE 
l •. 25 * f1ANT I SSA 

CORRECT 

ON 

** 
MULTIPLY SY DOUBLE•LENGTH TENTH 
RETURN 

ON ZERO 
MAtH J SSA 

ADD EXPONENT OF 
'TENTH' TO 
~ANTlSSA EXPONENT 

JUSTIFY 
LOWER .MANTI SSA 

MULTIPLY BY 
63146 CONE•TENTH, 

SHIFT 
BACK 

ADD IN LOWER MANTISSA• 
TENTH•(2,•16 

AND ROUND 
TO 16 BITS 

DO 
SAME 

FOR 
HIGH 

MANTISSA 
(EFFECTIVELY, SUM 

DOUBLE•LENGTH 
PRODUCTS 

EXCHANGE 
(A) AND (8) 

REGISTERS 
NORMALIZE RESULT 
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"'HU•• 
19B2••o MULTIPLY INTEGER IN CA) •• 

"'"'3* * 0004 ru 23& 
80025 01237 
D006 01248 
1011 01241 
'"18 01242 
0060 01243 
9018 01244 
8011 0124'5 
11112 fH24~ 
8013 11247 
e11~ 01260 
011!5 01261 
86016 S12!2 
9017 01253 
ICU 8 &J 125'4 
1119 01255 
9020 cu 256 
8021 ~H251 
.0022 ru 2e,0 
01123 91261 
8824 01232 
8825 01263 
me2& e1aa• 
8927 lHa66 
1028 01266 
0029 01361 
1031 01271 
0031 01211 
00;,2 1'1212 
8033 01273 
1034** 

0gs000 
064432 
075147 
106236 
164001 
032128 
'HH1:?0~ 
lHHUnU9 
iHl7294 
08A041 
13t'1~7 
17'51!3 
06444tJ 
0746~4 
006499 
BfH609 
{:UJ1561 
fa4&t13 
908600 
03460~ 
82f526& 
0e1e4e 
936147 
e2ua11 
087 08Qt 
00~181 
006004 
1i1~1CH 
D3ff236 
121)236 

MPYl 

NOP ADDRESS OF MULTIPLIER IN NPY,J 
LOB M2 SET ~a IN 
ITB HBY10 SIGN TEHP 
lDB "PY,J LOAD 
LDB 111 MULTIPLIER 
CL!19SA CA• NEGATIYET 
CMA,CNlrlNA YES, CONPLEMENT CAt AND C[, 
sse (8) N£GATIYET 
CHB,CME,INB YES, COMPLEMENT CO) AND CE• 
SE! (EJ R 0Y 
IS! MDVII NO, SET 819N OF RESULT NEGATIVE 
OTO NORML IAVE MULTIPLIER 
LOO M16 SET 
STD MVTOH COUNTER 
CLB Z!RO PRODUCT 
ELA BIAS CA, TO LE,T 
ERA,CLF.,&LA 8HIFTv TEST, 
ADS NORML AND ADD UPON 
ERB NON•ZERO BIT 
tSZ MVTOH DONEt 
JMP hPVl NO 
ERA,CLE YE8, ADJUST 'IHAL RESULT 
tSZ "BV18 NEGATIVE AESULT7 
JHP HPY2 NO 
CMB YES, 
CMA1INA,S1.A,R88 CO"PLE"ENT 
INB . RE9ULT 
CLO 
ISZ "PY 
Jt4P t4PY, I 

0935*** FIND AND STORE ONE•CHARACTER OPERATORS •• 
0036•• 
8037 01274 
0038 01218 
0039 012?6 
0140 01217 
9041 01308 
9042 01301 
0843 fH3C12 
0044 01303 
084!J 01304 
0046 01J0!i 
9047 01~.06 

.. 094& "1307 
9049 lH:SUil 
0058 01;511 
fUHU lHJ12 
0052 fH313 
0053 IHJ14 
0054 01315 
C/HHS5 01316 
10~6 CH317 

10e0em 
174l6f) 
€HJ11£17 
130348 
165214 
G3fH??4 
044328 
1SW9f.91 
023312 
8J~165 
025392 
181727 
&'10376' 
125274 
803400 
840901 
160~00 
11'8420 
17fBlJ'-S 
ltsrl410 

svr-cK 

IY~Cl 

SYfllC2 

NOP .. 
OTB COUNT 
ALF,ALF 
IOR .~2 
t.DB SYMCK, I 
ISZ SYHCK 
ADO .2 
CPA l,J 
JMP SYMCa 
ISZ COUNT 
JHP SYMC1 
ALF,ALF 
AND 8177 
JHP SVHCK,I 
CCA 
ADA 
LIDA 
Al~P 
s·rA 
Cf' A 

l 

'" 0Pt48K 
SBPTR,J 
81401 

CHAR ACl"ER IN Cid 
•CENTRJES TO BE SEARCHED• 
POSITION 

CHARACTER 
8TARTIHO TABLE ENTRY • 2 
SET RETURN ADDRE98 
UPDATE TABLE POINTER 
MATCti'l 

NO, CONTINUE SEARCH? 
YES 
NO, RESTORE 

CHARACTER 
AND EXIT 

GET 
INFORMATION 

WORD 
AND 

STORf: IT 
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00!57 01320 124257 
0~38 01321 036214 
B0S9 01322 125274 
8061•• 
0061*** FIND CALLED 
0062** 
0063 
0064 
1065 
1066 
0067 
0068 
8069 
0079 
0071 
1972 
0073 

0'17f.h 
.0076• 
0077• 
0078• 
0079• 
8080• 
0081* 
9082• 
0083• 
0084 
0085 
1@06 
0051 
9988 
8089 
8090 
09g1 
Oft9:l 
8093 
fJ094 
0095 
9096 

01323 
11324 
(11325 
01:126 
01327 
01330 
01331 
01332 
01333 
01334 
0133!S 

01336 
fU331 
01340 
fU341 
01342 
01343 
fU34~ 

01345 
81346 
91347 
01350 
01351 

. 01352 

000000 
974162 
064121 
054122 
"14477 
160001 
010362 
050162 
125323 
044325 
026326 

000000· 
070001 
£H0376 
071496 
0601~01 

001727 
DU>376 
0010~" 
JU 5236 
001456 
002020 
014.477 
125336 

PAGE SUBROUTINES 

JMP FSC1Arl 
ISZ SYMCK RETURN VIA 
JMP SYMCK,J CP+2) 

S~BROUTINE •• 
FNDSB ~OP 

STB TEMP2 SAVE SUBROUTINE NU"BER 
LDB ASBT8 LOAD CU> WITH SUBROUTINE TABLE 

FNI:S1 CPB SBTBE END. OF TABLE? 
JSB EffROR YES 

CALER LDA l, t NO, EXTRACT 
AND .63 SUBROUTINE NUt1BER 
CPA TEMP2 DESIRED ONE? 
Jt1P FNDSS,I YES 
ADB .2 NO, MOVE TO 
JMP f'NDS1 NEXT TABLE ENTRY 

·········*·~·********•****************6********* 
SUBROUTINE TO COMPUTE THE STORAGE REQ~IRED BY AN 
ARRAY WHOSE PACKED DIMENSIONS ARE JN A UPON ENTRY 
•~***••••••~~*********•*•***•***********~o••**** 

THE ·SUBROUTINE RETURNS IN A THE NUMBER OF LOCATIONS 
RECUlRED FOR THE SPECIFIED D.IMENSIONS 
D 2"*DIM1'1itDlM2 

MDJM NOP 
STA l 
AND MSK0 
STA .FLUN 
l.DA 1 
~LF,ALF 
AND MSt<eJ 
ALS 
JSB MPY 
DEF .FLUN 
SSA 
JSB ERROR 

MER9 ... YMP MDIM, I 

STORE PACKED DIMS. TEMPORALILY 

STORE # OF COLUMNS 

A ra # OF ROWS 
DOUBLE FOR FLOATING POINT 

COMPUTE 2$RQWS•COLUMNS 
RESULT c 32768 ? 
NO, ERROR DIMENSIONS TOO LARGE 
YES, RETURN 
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0898tU 
10990** ROUND A SUBICAIPT·TO AN INTEGER ~• 
GUlEf•H• 
0UU• 
llm2~ RETURNO INT£9!A IN 11,327611 CBIAIED BY •It 
llOJ• OR EXITS TO ERROR. 
CIJU,4• 
8195 '91353 
11'96 iJ&~54 
0191 01355 
ruec 1uJG6 
1190 fU397 
811" 01301 
1111 81361 
iJ112 01362 
cu 13 01363 

{}~1011 
015364 
124272 
c~aeu 1 
044 •• 31 
0021fJJ 
Qfl692t1 
124272 
1253S3 

88FIX HO, 
J8D ll'IX 
JMP E6tUA, I 
SEZ,RSS 

8U98CRIPT IN CA) AND CD> 
14•BJT INT!tlER7 

ru 140• 

ADB Hl 
SZA,AS8 
188 
JNP £6M1A,J 
JttP 80FJX,I 

NO 
VEG, ROUND AND 

· Bl A8 BY •l 
16•CUT 

POSITIY! INTE91ftt 
NO 
YES 

1110••* 1NT£9ERIZE FLOATINQ POINT NUMDER o* 
1116~~ 

ru 11 01:s&4 
1118 if1366 
8119 01366 

·1120 01367 
1121 01370 
fU22 01371 
8123 01372 
1124 11373 
8129 lU374 
tU2& fU376 
1127 lU376 

·8128 01377 
e120 6U4rae 
1130 01AB1 
1131 114'82 
9132 EUdG3 
1133 fH4B4 
1134 '11.t00 
1133 S!406 
1136 fU407 
0131 01410 
1138 Ol41S 
8130 CH412 
fU48 01413 
1141 914!4 
8142 01418 
8143 01•16 
1144 01417 
1145 0lA29 
1146 01•21 

CHHU,00 
102HH 
011614 
8UM·56 
00~'120 
B25tU4 
0'10449 
OG02028 
1~3'101 
fM0448 
0~2021. 
125364 
94~'440 
071456 
6tH614 
0;,~Gt\\10 
aa0m11 
002~'11 
004£335 
!O~!.Bl 
e~JtJ4S6 
02G404 
fHHi364 
1:?5~64 
fZHH614 
OfJ2121 
0U34Bl 
002401 
007401 
f1~f)409 

1147 m1422 0~a412 

IFIX 

IFJX2 

IFIX3 

NOP 
8TO 
&TA BETCR 
JSD .f"LUN 
SSA 
J~tP If 1><3 
ADA t116 
SSA 
CLO 
ADA M8 
09A,RS8 
JHP IFIX,I 
ADA MS 
STA eFLUN 
LDA GETCR 
JHP IFIX2 
CLE18LA1ARS 
CHE 
SLB ,EHD -
sro 
ISZ .FLUN 
JHP IFIX1 
181 IFll< 
JHP lf'IX,I 
LDA 9ETCR 
CLE,SSA 
CCA,RSS 
CLA,RSS 
cce,Ros 
ICLB 
,JMP I' I X2+2 

IAV! CA) 
UCPOt4ENT 

NON•NEOATJVEt 
NO 
Y!8, EXPONENT 

CCI 151 
Y!8 
EKPONENT 

•• 2=57 
NO, ALL.819NiFJCANCE 
MDV! BINARY POINT TO 
SAVE ~HUFT COUNT 
AETRtEVE CA) 

SHIFT CA) RIGHT 
SHIFT CBt 

Rl9HT 
NOTE IF A l 18 LOST 
DOHET 
NO 
YES 

RETRIEVE CA) 
TRUMCAT! 

TO 
wl 

OR 
I 

18 INTEQER 
Et4D 0, UU 
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0140•• 
0150*~* TAKE ARITHMETIC INVERSE •• 
cu\>1n• 
0152 01423 000000 
B153 01424 011617 
0154 01425 ~600~1 
e155 01426 m6~a11 
0156 01421 091100 
0157 01439 020460 
0!98 01431 @40~77 
0169 01432 902041 
8160 014J3 C23452 
1161 01434 006004 
8162 01435 054470 
1163 01436 02~442 
0164 01437 954421 
0166 01449 002A01 
0166 01441 025462 
1167 91442 044427 
8163 01A4J 000033 
0169 01444 930421 
0170 01445 006021 
1171 01~~6 G02005 

'8172 01447 0~0431 
8173 01450 001~00 
0174 014'1 010376 
1175 01452 011677 
9176 01~53 06ff9B1 
8177 0145• 065&71 
1170 01455 125423 
IU79tU 

ARINV 

ARIN1 

AR I N.2 

NOP 
STA OUTLN 
LD• 1 
LDO OUTLN 
CMO,CLE 
XOR f1256 
ADA B4~H~ 
SEZ,RSS 
JMP ARIN2 
INB 
CPB FLGBT 
JMP ARHU 
CPB UNNRM 
RSS 
JMP ARIN2 
ADB UNNRM 
SLA,RAR 
!OR MSK4 
SSB,RSS 
INA,RSS 
ADA Ml 
RAL 
AND 
Jn· A 
t .. DA 
LDB 
JMP 

MSl<0 
OUTLN 
1 
OUTLN 
ARINV,I 

1160•~* UNPACK LOW WORD Of NUMBER •• 
0181•Ht 
0102 01456 
1183 01457 
0184 01460 
8185 ©1461 
9186 0146~? 
0107 01463 
0188 1!11464 
8189 01466 
IH>B 01466 
0i91•• 

('f'l0QJ00 
0(>0001 
010376 
007CHUI 
04400~ 
C07,100 
000(933 
0~0421 
12tl.456 

•Fl.UN ,~OP 

l.DA 1 
AND MSKQJ 
CHB 
ADB 0 
Cf1ll 
St.A, fUR 
1 OR ttSK4 
JMP .fl.UN, I 

1102••• STACK CB) ON LOW•CORE STACK 
Bl0~1dt• 
8104 01467 
0195 01470 
8106 01471 
0197 01472 
0198 01473 
111199 01474 
0200 0147~ 

000{HJ0 
034141 
060141 
050142 
01•471 
114141 
125467 

SL~ST 

El 

NOP 
lSZ 
LDA 
CPA 
JSB 
STB 
JMP 

LSTPT 
LSTPT 
HSTPT 
f.RROR 
LSl'PT, I 
SLWST,I 

** 

NUHBER IN CA) AND (8) 
SWAP 

REGISTERS 
COMPLEMENT HIGH PART 
COMPLEMENT LOW PART 
ADD IN 1 
OVERFLOW? 
NO 
YES, INCR~HENT HIQH MANTISSA 
OVE•lFLOW? 
YES 
NOr NEGATIVE UNNORMALIZED? 
YES 
NO 
FIX HIGH MANTISSA 
POSITION EXPONENT 
FILL IN BITS IF NEGATIVE 
POSITIVE? 
YES, BUMP EXPONENT 
NO, DECREMENT EXPONENT 
POSITION 

EXPONENT 
SWAP 

REGISTERS 

WORD -IN (8) 
CA• u (8) 
EXTRACT EXPONENT JN (A) 
SUBTRACT OFF 

EXPONENT FROM 
MANTISSA IN CB) 

NEGATIVE EXPONENT? 
YES, FILL IN LEADING BITS 
NO 

ADVANCE 'LOW 
STACK' POINTER 

STACK OVERFLOW? 
YES 
NO, STACK (0) 
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f.1292•• 
1219~*** BU"P .HIGH 8TACK POINTER. •• 
1204•• 
1205 11•76 1'0911 BHITP NOP 
IQ~6 mt477 0074~9 CCB ADVANCE 
0201· 11500 644142 ADO HSTPT 
1211 S159l 974142 STD HSTPT POINTER 
D2B9 015~2 004141 CPB LSTPT OYERFLOW1 
821~ 01303 Ba5473 J"P El YES 
1211 9169~ 125476 JMP DH6TP 1 1 NO 
1212•• 
0213••• FETCH TOP OF ·STACK •• 
0214•• 
8215 esems 0~1911 STTOP HOP 
0216 01506 015615 JOB OPCHK YALlnATE 
1217 81507 0156~6 J8B R6CHK OPERAND 
1218 11e10 164142 LDB HSTPT,I OAVE 
1219 Gte11 160B0l LDA 1,1 LOAD 
0220 s1s12 0aso04 IND 
0221 IU 513 164(10 t LDB 1, I . NU"B!R 
0222 01514 !23886 JM' 8TTOP,J 
1223•• 
1224~•~ VERIFY L£81Tl~ACY OF OPERAND •• 
i22tS•• 
0226 11618 0~BOll OPCHK ~OP 
8227 11516 104142 LDB HSTPT,1 O~ERAND ADDR!8S TO (8) 
1223 01511 1~Q001 lDA 1,1 HIGH PART OF 
8229 01320 650479 CPA HNEG· OPERAND lg081187 
0230 mt5a1 906005 fND,RSS YES . 
1231 01~22 025527 J"P OPCHl NO 
8232 01623 16DBBl LDA l,I LO~ PART 
1233 SlB2~ 069471 CPA MNE9+1 776Bt 
02~4 01525 014477 J99 ERROR YES 
0233 01626 0444~1 [8 ADB HI 
0236 01sa1 054149 OPCH1 CPB T3TPT T!"POAARY OPERAND! 
1231 01530 WB2911 R89 YES 
1238 815~1 12~615 JMP OPCHK,I NO 
0239 01032 @60148 LOA TSTP~ UNSTACK 
0240 01933 Cd84~2 APA M2 YHE TEMPORARY 
0241 01G3~ 071149 STA TSTPT OPERAND 
024a 015~5 125515 JMP OPCHK,I E~IT WITH ADDR!88 IN CB) 
124J•• 
02440•• ALLOT SPACE FOR INTERMEDIATE RESULT •• 
9245•• 
0246 01536 099089 RSCHK HOP 
0247 ff 1531 060140 LDA TST'T ALLOT 
8243 616~0 649325 ADA .a 
1240 81341 01,141 STA TSTPT SPACE 
9281 01542 040431 ADA Ml OVER,LOW INTO 
6231 01043 050121 CPA LSTAK LOW•COR[ STACKt 
0292 81544 002091 RSS V[9 
1253 01548 1250~6 JMP RSCHK,I MO 
0254 01546 060120 LOA LJTAK SAVE 
025~ 01~47 00~084 INA LOWER 
0256 01GBU 010163 STA TEMP3 STACK BOUND 
0261 ~15~1 040333 ADA .9 UPDATE 
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02~8 "1552 
02j59 01553 
02\0. 01554 
1261 Dl55!5 
02&2 01556 
0263· 0UH17 
9264 01560 
9263 01561 
1266 01562 
8267 01563 
11268 ~'15&4 
0269 "1565 
i270 rtH566 
0271 01367 
0272tU 

07k'l20 
06i4141 
002004 
8761162 
0403~3 

110141 
002004 
07iH 64 
903004 
048142 
002020 
02!5473 
0i4654 
125536 

STA LSTAK 
LDA LSTPT 
INA 
STA TEMP2 
ADA .9 
STA LSTPT 
INA 
STA TEMP4 
CMA,JNA 
ADA HSTPT 
SSA 

.JMP El 
JSB MVTOH 
JMP RSCHK,J 

0273*•* CHECK FOR DIGIT •~ 
0274•• 
8275 01570 
021& 0us11 
0277 01512 
0278 91573 
0270 9 l ~i14 
0280 01576 
0281 CU51f\ 
0282 01817 
0203 01600 
0284 01601 
0286 01012 
1266•• 

000000 
064000 
04•4:52 
006021 
120570 
04433.4 
006020 
125570 
03tS510 
06'Hltl 1 
125'57" 

DJGCK NOP 
LDB 0 
ADB D7'. 
ssa,Rss 
JMP DJGCK,I 
ADB .te 
SSB 
JMP DIGCK,I 
ISZ DIOCK 
LDA 1 
JMP DlGCl<,I 

8287*** CHECK FOR LET1ER ~• 
8288•• 
0289 01603 
0290 81fH!J4 
0201 01606 
0292 01 tHJ& 
0203 01607 
0294 01610 
0296 01611 
0296 01612 
0297 01613 
8296• 

00000QJ 
fJ64000 
044457 
006021 
125603 
044340 
506021 
035603 
125003 

LET CK NOP 
LDB 0 
AD~ D133 
sse,Rss 
JMP LETCK,I 
ADB .26 
ssa,Rss 
ISZ LETCK 
JMP LETCK,1 

STACK BOTTOM 
SET 

SOURCE 
ADDRESS 

UPDATE 
STACK TOP 

SET DESTINATION 
ADDRESS 

OVERFLOW 
INTO 

HIGH•CORE STACK? 
YES 
NO, MOVE . 

LOW•CORE STACK 

CHARACTER IN (A) 

ASCII 728 
OR GREATER? 

YES, RETURN WITH CHARACTER 
NO, ASCII 609 

OR GREATER? 
NO 
YES, SET 'SUCCESS' EXIT, 

LOAD ntGIT INTO (At, 
AN)) R.ETURN 

CHARACTER IN (A) 

ASCII 1338 
OR 

YES, 
NO, 

OR 
YES 

NO 

GREATER? 
EXIT WITH CHARACTER IN CA) 
ASCII 1019 
GHEATER? 

0299~ ON END•OF°FILE CONDITION RETURN TO P+t ELSE 
030~· RETURN ro P•2 WITH NON-BLANK CHARACTER IN CA) 
0301 • 
0J02 
0303 
0Z04 
030!5 
0306 
0307 
9308 
0309 
0310 
e311 
0312 
0J1J 

01614 
01tH5 
'11lH6 
~1611 
01620 
01621 
0162:? 
01623 
01624 
~'1625 
01626 
016.27 

lHJW000 
03~133 
002001 
125614 
054132 
0J4tJ2 
00406t) 
160001 
002041 
001727 
010374 
060416 

GETCR .NOP 
ISZ CCNT 
l~SS 
JMP GETCR,l 
LDB BADDR 
rsz BADDR 
CLE,ERB 
1 .. DA 1,1 
Sfl,RSS 
All::, ALF 
AND 8177 
CPA BLANK 

ANY CHA~ACTERS LEFT? 

NO, END•OF•Fllf EXIT 
LOAD RUFFER ADDRESS 
UPDATE FOR NEXT TlME 
SET CHARACTER FLAG 
LOAD CURRENT BUFFER WORD 
FIRST CHARACTER? 
YES, POSITION IT 
MASK EXTRANEOUS BITS 
BLANK? 
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0~14 116~9 825615 
03,8 816~! 03561• 
8316 81632 125614 
1317•• 

JMP GETCR+l 
1.9! 9f!TCR 
J"P 9!TCR,I 

1318••• BACKSPACE O~ER ON! CHARACTER 
0319•• 
0321 01633 
03:U I & 634 
1322 01639 
8323 01636 
132'4 11631 
1328 01640 
9326 81641 
8327 11642 
0328•• 

9ClHf081 
003409 
04'91~3 
E>7Bl33 
993409 
841iH32 
970132 
12!5&33 

OCICSP HOP 
CCA 
ADA 
STA 
CCA 
ADA 
STA 
,Jt4P 

CCNT 
CCHT 

BADDR 
BAD DR 
BCKIP,J 

0~29••• PRINT A NUnBER •• 
1330•• 
0331 fU643 
9332 "1644 
e3~3 e1"14a 
1~34 11&46 
f,335 81&41 

·03:56 11650 
1a31 11oa1 
1338 '" 652 
0330 1165~ 
0340 01654 
0~41 fU656 
0342•• 

fJf11190 
002310 
114220 
910677 
OGB~45 
01£571!5 
064172 
'144133 
CHJ6112 
£JC?6647 
12tJ643 

f!NOUT NOP 
CCE 
JIB 
,J SB 
I.DA 
JSB 
I.DB 
ADO 
SZB 
,Jf1P 
,JHP 

NUMOA,I 
OUTLN 
.32 
OUTCR 
"LBX1+1 
CCNT 

••\5 
ENOUT,I 

8343*•* SPACE ,OR A CQMHA •• 
1344•• 
6343 fU6fJ6 
03d6 01667 
0347 ti6&0 
03~8 016Gt 
1349 flUHH! 
03U8 11603 
0351 0100t4 
9302 81660 
0303 01Get6 
0364 91687' 
93'55 11010 
0356 11071 
o:,a1 tH &12 
03!5G 0H>73 
0350 1161'1 
03611 0161ts 
WJ61 1101& 

OfHlHUI 
EH\4133 
036003 
1~663~ 
~44444 ' 
00&921 
CUJ.15660 
())'5671 
ee.o;,45 
01E17U5 
'835677 
025666 
064133 
044486 
'106121 
~Ht5677 
12!>666 

EDELM 

f.DC!Ll 

~mp 

t.DB CCNT 
8Z9,RSS 
JHP EDEL",I 
ADD fU6 
IJSO, RSS 
.. lHP tEDELl 
IJTD OUTLH 
LDA .J2 
J98 OUTCft 
18! OUTLN 
JHP C•3 
LD0 CCNT 
ADO H76 
SGB,R39 
JSB OUTLN 
Jf1P EDELn,J 

YES, FETCH NEXT CHARACTER 
UPDATE R~TUAN ADDRESS 

AND EXIT 

•• 

OACKftPACI 
OYER 

LAIT 
CHARACTER IN 

INPUT 
BUFFER 

BET SIGN 'LAG TRUE 
OUTPUT THE NU"B!R 
END•OF•LIUE ACTION 
OUTPUT 

A BLANK 
FIELD 

FUL'-t 
HO 

WO, LOAD CHARACTER COUNT 
ZERO? 
YEO 
NO, SUBTRACT ZONE WIDTH 
·NEQATIVE REGULTT 
NO 
YEO, SAY£ BLANK COUNT 
VETCH BLANK 
OUTPUT 

Bt.ANKS 
LIN! 

FULLY 
YES 
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03&Jftct 
03~4••• OUTPUT A CO"PLETED LINE ** 
0365•• 
0366 01677 
0367 01700 
B368 01701 
0369 01102 
0370 B1703 
0371 0171iJ4 
0.372 fU 705 
037J 01706 
8374 017ff7 
037~ 01110 
0376 01711 
8~77 fU712 
0376 01113 
0379 017!'4 
0380** 

001800 
060146 
900010 
002tHJ4 
040133 
964131 
114102 
964172 
84fll3J 
17~172 
002400 
07'1146 
114250 
125677 

OUTLN NOP 
LDA 
SLA 
I NA 
ADA 
LDB 
JSB 
LDB 
ADB 
STB 
CLA 
STA 
JSB 
.JHP 

TYPE 

CCNT 
.tjUf A 
.. RITE,J 
MLBX1+1 
CCNT 
HLBX1+l 

TYPE 
PRNIA,J 
OUTLN,t 

FETCH 'CHARACTERS PRINTED' COUNT 
CORRECT FOR START ON 

ODD PRINT POSITION 
OUTPUT 

A 
LINE 

CORRECT 

MARKER 
RESET. COUNT OF 

CHARACTERS PRINTED 
CLEA~ UP 

0381•** ADD A CHARACTER TO OUTPUT BUFFER •• 
0382•a 
0383 g17H5 
8384 01716 

·0395 01717 
0:166' 0112~' 
.0387 01121 
0368 01722 
0389 01723 
0390 01724 
G391 01725 
0392 0172G 
0393 01721 
8394 f"113t!f 
039!5 011:51 
0396 01732 
0J97 01133 
0~98• 
0399• 
CU00 

·0401 
0402 
0403 
B404 
0013 
0406 
0407 
0408 
0409 
0410 
0411 
0412 
04 l;,, 

00160 
00161 
00162 
00163 
00164 
"016l' 
00163 
01274 
01336 
01603 
01633 
01115 
00567 
111734 

891010 
97136'1 
'1341~3 
~64133 
004010 
034132 
160132 
fJl14'010 
001127 
010460 
031364 
e0.e010 
081727 
170132 
12,715 

OUT CR 

TEr-P 
TEtlP1 
T£ft',P2 
TEt'-P3 
TEl"P4 
COL.NT 
STEMP 
MAl\T1 
MA~T2 
EXf ON 
DPFLG 
ARY AD 
EOl 
Fl~BP 

NOP 
STA JFIX 
ISZ CCNT 
LDB CCNT 
SL0 
ISZ BADDR 
tDA BADD~,J 
SLB 
''LF ,ALF 
AND M256 
XOR IFIX 
Sl.8 
ALF,ALF 
STA BADDR,I 
JMP OUTCR,l 

EQU TEHPS+l 
EQU TEMfJS+2 
EQU TEMPS+3 
EQlJ TEMPS+4 
EQU TEHPS+5 
EQlJ TEMPS+& 
EQU TEMPS+4 
e:au SYMCK 
EQU MDIM 
e:au LETCK 
EQlJ BCKSP 
EQU OUTCR 
EQU CONST 
EQU * 

CHARACTER IN (A) 
SAVE CHARACTER 
COU~T JT 
FIRST CHARACTER 

OF BUFFER WORD? 
YES, MOVE TO FRESH 
LOAD BUFFER WORD 
SAVE 

OTHER ' 
CHARACTER 

ADD NEW CHARACTER 
POSITION 

WORD AND 
STORE IT 

WORD 

FIRST UNUSED WORD OF BASE PAGE 
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14 ~ 21• 
1416••·······~····· 8417• 
1410• 
8419• 
1421• 
1421* 
1422• 
1423• 

THIS PROGRAM INTERPRETS TH! SYSTEM COM"AND8 AND PROVIDES 
l/0 CONTROL FOR THE BASIC INTER~R!TER. ALL UOER 
COMHUNICATJOh 13 DONE TH~U THIS PR09RA~. USER AEOPONO!S ARE 
CH~cnED ,DR .avSTEM conHANDS AND IF A VALID COH"A~D IS 
DETECTED THIS PROBRA" INITIAT£8 APPROPRIATE ACTION. 

1424 92881 ORO 20018 
14tUS• 
1426• DATA LOCAL TO "CNITOR 
1421* 
942d 
941\29 
0430 
1431 
0432 
CU:S3 
1434 

. 8 .. 35• 
0436 
.,.31 
1436 
0430 
04'40 
841U 
8442 
1443 
84•4* 
14'16 
G440 
04~1 
84 .. 8 
8.t49 
1450 
·1461 
14520 
145;, 
840• 
1450 
846& 
1487 
fM38 
, .. 69 
0460 
0461 
1462 
8463* 
8464 
0'46!5 
11166 
11467 
14G6 

l~iHll 
0a0s1 
12003 
02004 
'1J2tiHt5 
02006 
92087 

02018 
02011 
02012 
02tH3 
02014 
8291'5 
02016 
CfeHH7 

e2021 
r!H't(HU 
02£122 
CHUJ23 
0202'4 
02!Cf 25 
f;2026 

0?.827 
0~0~9 
02131 
02032 
02A~3 
02034 
02B:S8 
B~UHJ& 
02037 
02048 

enaarJe 1 · RDY A 
mu Utef REA DY 
964415 
cnrn417 
G0f!46t5 
flHJJ77& 
0~2146 

LFEED 
QMf'KA 
STCPA 
CM~DA 

UJ770B ENTRY 
102UJIJ 
OMJtB6 
CHHH 11 
f!-26iJff- O?-~O~-, 

G7tH&l 
Ot.Hl994 
e1u111 

1160111 
C7fH 12 
t91fi113 
tJfH13•5 
t)1fJ416 
;02401 
07fH4U 

lJ6D!:SiJ 
D1flU17 
0~2408 
Jj72UU 
01tH36 
B70137 
11~102 
060436 
066fHSfl 
114Ul2 

RD"PT 

l»EF 
ASC 
OCT 
DEF 
Df f 
IIEF 
DEF 

fHEADY 
2,READ 
54411 
L' 
Q"ARK 
~nc"o 
CHNDS 

CLC e,c 
8TF f3 
LDA LHOH 
CPA LUAM 
JHP FLUSH Rl)"IPT 

ITA L~"3M1 
INA 
STA 

LDA 
STA 
STA 
LDA 
STA 
CLA 
OTA 

LDA 
ITA 
CLA 
STA 
&TA 
STA 
JSB 
LDA 
LDB 
JtH 

FWU1 
POUFF 
.. flPTR 
.32 
BLANK 

oLt~UH 

TLOiR 
LiSTR 

DROST 
n:LAG 
TT't,L 
tHU Tf!, I 
f·1tl 
~DYA 
WRITl£,I 

02041 IHHl131 
02,,42 970127 
82143 0601~6 
0204• 002012 
92046 S2€H 6 l 

PElCHK LOA Tl.STR 
STA LUlTR 
LDA TFLAQ 
OZA 
JHP PTAPE+l 

ITARTINQ POINT, TURN OVf 
TURN ON INT!RRUPT IYSTEM 
LOADED 

DY '8081 1 ? 
NO 
Yi!O, RESET 

POINTER 
VALUES 

ALL 1/0 

SEY PR09RAH BUFFER 
SET PROGRAM BUFFER 
UUTI ,\LIU! 

ADDRESS 
POU .. TEA 

DELETE CHARACTER 
8~1· L HU! MUtHl!R 

VO ct llHTIALl.Y 

SET TO 
COMMAND MODE 

FOR OETCR 

CLEAR DATA REOUE8T FLAG 
CLEAR PHOTO READER l~PUT FLAG 
CLEAR TTY TAPE FLAB 
DO A RETURN AWD LINE fEED. 

PRINT •READY 0 ON TTY 

SHIFT TO 
COM'1AND MODE 

18 TAP~ FLAG SET! 
YEB, BET NECORD FROM PHOTO ROR 
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0470 
04l1 
0•12 
041~ 
0474 
9476 
0476 
0477 
0478• 
0479 
0480 
8481 
0482 
0483 
0404 
0485* 
0406 
0487 
0488 
8489 
14 fiUJ 
S40l 

. 0492 
04QJ 
0494 
0499 
0496 
f3407 
0498 
0499 
0500 
llHU 
01502 
0593 
0ts04 
1905 
0tHJ6 
0597 
85£J8 
BtH89• 
0510 
0511 
0312 
0513 
llH4 
0tH5 
0016• 
lHU7• 
9618• 
0519 
0520 
0521 
0522 
0823 

02046 066004 
020'11· 07 4152 
02060 '160 US7 
02061 002002 
02052 S26056 
0205:5 003400 
02054 9641!52 
02055 114112 

02056 114123 
02057 060366 
0206A 064131 
02061 114104 
02062 9504;52 
02063 026115 

02064 003021 
02065 0144'77 
020~t; 0101~:5 
02067 060131 
02070 00Ct066 
02071 11\!!132 
02012 915614 
02013 f;26H46 
02~74 066121 
fB207!'> 0060fd3 
02016 026126 
02011 050J72 
02109 016200 
02101 002400 
02102 114102 
02103 015633 
02104 060426 
0t?UJ5 070127 
02106 066121 
02107 00241rUJ 
02110 072121 
02111 114124 
02112 124001 

02113 056048 
02114 002113 
0a115 06&114 
02116 0'12404 
0211i' 114102 
0212(8 026056 

DAlAl LDB LFEEU 
STB RSYM 
LDA TTYFL 
SZA 
JMP GTRCD 
CCA 
LDB RSYM 
JSB ~~RITf, I 

GTRCD JSB IMOFF,J 
lDA .12 
LDB .BUFA 
JS0 REED,I 
CPA M2 . 
JMP RBOUT 

RPRCS CMA,SSA,RSS 
,JSB ERROR 

RTLE ~STA CC"'T 
&..DA .BUFA 
CLE, Et .. A 
STA BADDR 
JSH GETCR 
JHP DATA! 
llH! DRQST 
sze,Rss 
JMP CKRCD 
CPA S 
JSB STOP 
CLA 
JSB llfRITE,J 
JSB BCKSP 
LDA RNODE 
STA LiSTR 
LDB DRQST 
CLA 
STA DRQST 
JSB IHON,I 
JMP 1,J 

ASC l,\ 
DEF •al 

RBCUT LDB ••1 
CLA,lNA 
JSH WRITE,I· 
JMP GTRCD 

THIS SECTION REQUESTS DATA INPUT 

02121 000~00 
02122 0641a0 
02123 974127 
02124 066006 
0212~ 026047 

DR,.ST NOP 
LDB TLSTH 
STB LISTR 
LDO QMRKA 
JMP DATAI+l 

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

INPUT·? 
YES, SUPPRESS LINE FEED 
NO 
LOAD LF OR •7• ADDRESS 
PRINT l~ OR •7•, NO CR•LF 

TURN OF KEYBOARD INTERRUPT MODE 

GET REC RD FROM TTY 

RUBOUT 

SET A•• 
RECO~D 
•l•# CH 
LOAD BU 
St-41FT L 

ODD/EV 
FET.CH F 
NULL RE 

DATA RE 
NO DATA 
ASCII S 
ASSUME 
LINE 

N RECORD, INPUT AGAIN 

•# CHARS AND CHECK FOR 
00 LONG 
RACTERS c 0,SET CCNT 
FER ADDRESS 
FT,LEAST BIT USED AS 
N FLAG 
RST CHARACTER 
ORD, INPUT AGAIN 

UEST? 
REQUEST,GO CHECK RECORD 

FIRST CHARACTER? 
TOP REQUESTED 

FEED 
BACKSPA E 
RETURN 0 

RUN M DE 

CLEAR DATA REQUEST FLAG 
DATA RF.QUEST,TURN ON INTRPT HODE 
GO TO DATA REQUEST CALLING P~~NT 

OUTPUT 1 • ~JI TH 
CARRJA E RETURN 

AND I NE FEED 

EXIT/ENT V AND FLAG 
SHIFT TO 

COMMAN HODE 

PRINT·'? AND WAIT 
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0649• 
'Ui~IJ• 
0tifJ1• 
8552 
0553• 
1554 
0565 
18666• 
0657 
1550• 
1oa9 
0561 
0661• 
0562 
8563 
0564 
0566 
9566 
8667• 
0568 
8569 
8570 
0rn 1 
0572 
0573 
0574 
0575 
8576 
0577 
0078 
flH379 
01580• 
01561 
0l'HJ2 
01563 
1584 
0585• 
IS86* 
0~61• 
0tHl6 
0569 
0!190 
0591 
0502 
B593 
0894 
0595 
0506 
0391 
lll508 
0699 

T~IS SETS UP AN£ EXECUTES THE SYSTEM COMMANDS 

12146 CM~ DS l~QU * 
02146 114124 RUh 
02147 124202 

,JSB IMON, I 
JMP RUNA,l 

02160 926020 

02 ll'U 061 l ~0 
02162 006401 

82153 060126 
02154 079127 
02155 07A136 
02156 114124 
021G7 124207 

92161 114124 
0~U61 060366 
02162 064131 
02163 114101 
02164 mHM32 
iS21Mi 026174 
02166 050433 
02161 01'-'477 
02170 002'003 
02171 026161 
02172 070136 
02173 026064· 

8CRTH Jt1P FLUSH 

TLIST l.DA TLSTR 
CLB,RSS 

PLIST LDA PLSTR 
STA LlSTR 
~ne TFLAG 
JSB IMON,J 
JMP LJSTA,I 

PTAPE JSB IMON,I 
LDA .72 
l.DB o8ltFA 
.. lSB PREAD, I 
CPA "12 
-.JMP EOTR 
CPA MJ 
-.fSB ERROR 

PRERR SZA,RSS 
JMP PTAPE+l 
STA TFLAG 
-.TMP RPRCS 

02114 064136 EOTR 
02176 00()003 

l.DB TF'LAG 
sze,Rss 

02176 026161 
02177 026027 

JMP PTAPE+1 
JMP RDVPT 

STOP COMMAND SERVICE 

~2200 000800 STCP 
022ttlt 114123 
02202 0641~0 

. '12203 07 4·121 
022'1'1 060470 
022lrJ5 002006 
lt>2206 026205 
02207 114102 
812210 060327 
02211 @66006 
02212 114102 
02213 026027 

NOP 
.,JSB I f'iOFF, I 
l.DB TLSTH 
STB LlSTR 
l.DA MNEG 
JNA,SZA 
JMP h•l 
-.TSB WHITE,I 
l.DA • i4 
l.DB STOPA 
JSB WRtTE,J 
JHP RDYPT 

COMHAND LIST REFERENCE 

TURN ON TTY INTERRUPT MODE 
GO TO RUN ENTRY POINT 

SCRATCH CURRENT PROGRAM 

LIST PROGRAM, TFLAG • e 

PUNCH PROGRAM, TFLAG # I 
SET DRIVER ADDRESS 
SET DEVICE FLAG 
TURN ON TTY INTERRUPT MODE 
GO TO LIST ENTRY POINT 

PTAPE COMMAND 

GET RECORD FROM PHOTO READER 
END OF TAPE? 
YES,GO SEE IF START OR END 
PHOTO READER READY? 
NO 
YES 
NULL RECORD 
SET FLAG # 0 
GO PROCESS RECORD 

START OR END OF TAPE? 
START 
GO TO READY POINT 

TURN OFF KEYBOARD INTERRUPT MODE 
SHIFT TO 

COMMAND MODE 

DELAY FOR 10~ MILLISECONDS 
CARRIAGE•RETURN LINE-FEED 

PRINT "STOP" 
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O&t1Jl• 
16b2•• BET LINE ,EEO :SUPPRESSION 
8603• 
8604 12214 17''137 T•PE STA TTYFL SET TO. 'TAPE' MOD! 
06"5 02216 026866 JMP GTRCD 
0606• 
8607** RETURN TO •ooss• EXECUTIVE 
0608• 
1609 12216 0824911 BY!C CLA 
CHUI 12217 02•011 JHP 778 
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00~3* •******O***~********•****•***** 
1004•••• . *** 
00BG••• CHECK SV~TAX CF STATE~ENT *** 

.0006••ao ••• 

0007• ·~·~··~····~·········*·~······~ 
IJQH!U\e 
01HJ9•• 
0010••• DETERMINE SEQLENCE NUMBER ** 
Dill•• 
0012 02220 
001:5 02221 
101• 02222 
OCUB 02223 
BtH 6 0222• 
0017 02225 
0118 02226 
0(019•• 

114216 
900463 
034135 
074145 
064134 
006~04 
074160 

SYt-TX JSB 
DEF 
rsz 
STB 
LDB 
INB 
:STB 

INCHK,I 
MAX SN 
SBPTR 
.L.NUH 
SBUFA 

TEMP 

8020••• DETERMINE STATEMENT TYPE ** 
9121•• 
8822 02227 
0023 02230 
9024 02231 
9026 02232 
8026 G2233 
0021 02234 
a02a 02a3e 
1029 m22J6 
0030 02237 
0031 02240 
1032 02241 
0033 02242 
0934 02243 
SS36 02244 
8136 02245 
00~1 flJ2246 
0038 02247 
0039 02259 
0040 02251 
8941 02252 
80A2 02253 
0043 02264 
0044 02255 
004~ 0225& 
8046•• 

0!50334 
124253 
1701:55 
060307 
064446 
114212 
014477 
064'441 
076330 
064113 
054112· 
002001 
0262"7 
064110 
014112 
874113 
014157 
006400 
976332 
"76334 
001727 
001300 
040·~rn2 

124000 

SYf\E1 

SY~Tl 

CPA 
.JMP 
:STA 
l .. DA 
l .. DB 
,JSB 
JSB 
t.DB 
STB 
f .. DB 
t:Pa 
RSS 
,JMP 
1-DS 
STB 
~UA 

STB 
CLS 

• 10 
DELST,I 
SRPTR,I 
STTYP 
H21 
TSRCH,I 
ERROR 
M9 
MSFLG 
PBPTR 
PBUFF 

SYNTl 
fWAH 
PauF-·F 
PBPTR 
TEMPS 

STD DFLAG 
STO PFLAG 
ALF,ALF 
tUR 
ADA STBAS 
.JMP 0,1 

RECORD 
SEQUENCE NUMBER 

SAVE SPACE FOR LENGTH 
SAVE LINE·NUHDER 
SET 

TEMP TO 
CS0UFF>+1 

NULL STATEMENT? 
YES, DELETE IT 

WORD 

NO, RECORD NEXT CHARACTER 
PRINT•TABLE ADDRESS 
•(NUMBER OF ENTRIES> 
FIND STATEMENT TYPE 
NOT FOUND 
SET MULTIPLE STORE 

TO FAL·SE 
NULL 

PROGRAM? 
YES 
NO 
INSURE NO 

SPUft I OUS COMMON 
EXISTS 

SET S•STACK POJNTER 
SET DEFINE FLAG 

TO FALSE 
SET PARAMETER FLAG TO FALSE ~ 
COMPUTE 

ADDllESS Or 
SYNTAX ROUTINE AND 

BJUNCH TO IT 

0041•** SINGLE CHARACTER AND/OR FORMULA OPERATORS 
0048•• 
0li40 '-'2251 
0050 02260 
00tH 02261 
0852 02262 
10!13 '12263 
0054 02264 
0055 02265 
0056 €J2266 
0067 02267 

80 UHJJ0 
021040 
00200£~ 
026040 
003000 
0J!S440 
004091 
·0244 40 
005001 

QUOTE 

COt'MA 

SMCLN 

RP ARN 

RBRAC 

OCT 
,~sc 

l)CT 
,,sc 
OCT 
,~sc 

OCT 
ASC 
tJCi 

100" 
1,a 
2000 
1,, 
3000 
1,, 
4001 
1, , 
MHH 

BITS 15•9 OF THE LABELLED WORD 

ARE THE BASIC CODE OPERATOR 

NUMBERS. BITS 3•0 ARE THE 

OPERATOR'S HIERARCHICAL 

PRECEDENCE FOR YHOSE OPERATORS 
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1068 
e~og 

GJ<l68 
1061 
0"62 
1063 
1064 
1065 
1066 
8961 
1168 
B069 
00711 
8071 
1072 
1013 
9074 
1076 
""76 
1977 
0078 

"" 7 9 . 0181 
0181 
9002 
1083 
9084 
8089 
0086 
0187 
8088. 
1089 
0190 
0191 
1192 
9003 
9094 
IGQ5 
fHJQ6 
8001 
8090• 

02270 
82271 
02272 
92213 
l!227• 
02218 
02216 
02277 
02309 
0231JI 
D33El2 
S2303 
02304 
"a30s 
~2396 
03307 
02311 
0:!31.t 
02312 
ma~u:s 
02314 
5j23UJ 
ea316 
03317 
02321 
QJ2~21 

"2322 
£H~323 
02324 
'12~28 
02326 
02327 
02330 
'12331 
02332 
02~33 

"2334 
aaa;,e 
02336 
aa337 

0Gt\44GJ 
00tUU!2 
026041 
007fi192 
t;J~6440 
tUDOB7 
020448 . 
CH l 0'17 
i2&449 
11ao1e 
G2594B 
OHHH8 
tlRi'd4S 
014012 
OtJ104S 

'" 5(,05 
037040 
916009 
936040 
tU1C08 
021449 
02A0Bt'S 
S36~4B 
921011 
fJ2644S 
02tH.'J28 
05t)441 
023020 
9240•9 
fJ24011 
02tl4<Hr 
02tHHJ3 
tHiHJ098 
02Get~4 
C.Htf OE'J99 
021tH l 
00oa0e 
03CH'Jt15 
'390001 
l'l3UHJ5 

ASIOP 

'LtJ8 

MJ .. US 

Tl~!8 

DIV 

IEXP8 

BTR 

L85 

UNEQL 

EQUAL 

UN~IN 

LBRAC 

LPARN 

UPLUS 

ORCP 
"SFLG 
ANIJOP 
DFLAG 
NOT OP 
PF LAG 
9TREQ 
UFLAG 
LSSEQ 

ASC 
OCT 
ASC 
OCT 
ASC 
OCT 
A9C 
OCT. 
AfJC 
OCT 
ASC 
OCT 
ASC 
OCT 
ASC 
OCT 
ASC 
OCT 
ASC 
OCT 
ASC 
OCT 
ASC 
OCT 
A9C 
OCT 
ASC 
OCT 
A8C 
OCT 
ASC 
OCT 
NOP 
OCT 
HOP 
OCT 
NO, 
OCT 
NOP 
OCT 

1,, 
7093 
1, .. 
10007 , ,. 
11G'17 . , .. 
12010 
lr• 
1~011 
1,1 
l40Ut ,,. 
HUJ05 
1,• 
16005 
t ,c 
170'95 
t,# 
2Bf!JI~ 
t ,. 
21011 
1, .. 
22020 

1, ' 
23020 
l , c 
24111 
1,+ 
2!5''UJ3 

27011 

31"HB5 

l909o•• •~• 
8100•• LET 6TATEMENT SYNTAX ** 
1101••• 
9102• 
BUl3 
8104 
D19fl 
Bl06 
1197 
9196 
8110 
1119~'* 

1111•** 
1112•tt 

02~4fJ 
02341 
02;)42 
'12.343 
ft234A 
02345 
92346 

071638 
000440 
072330 
017114 
9~7531 
fU4477 

LETS 

SY~E2 

••• 
STD 8FLAQ 
LDA ~18 
STA MSFLG 
JSB f SC 
CPB SFLA& 
JSB ERROR 
EQU • 

CHECK FOR E~D OF STATEMENT 

lllJ 023~6 030334 EOST CPA .10 

B!LONGIN9 TO FORMULAS. THE 

UNLABELLED NORD GIVES THE 

ASCII REPRESENTATION Of TH! 

llN9Lf CHAAACT(ft OP£RATORl 0 

SET •NO STORE'· FLAG f UU • I ) 
&ET MULTIPLE STOR[ FLAQ 

TO TRUE 
FETCH FORMULA 
DID STOR! OCCURY C CB>•~ t 
NO 

•• 
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0114 02347 124252 
011' 02Jee 024266 

' 
JMP ACCST,I 
JMP NOEOF 

YES, ACCEPT STATEMENT 
NO, ILLEGAL CHARACTER 
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8117• 
0148*** ••• 
0119** DIM STATEHENT .SYNTAX •• 
1120••• 
1121• 

••• 
1122 saa&1 136~32 Dl~S 19! DFLA9 
Gl23 92302 9178~0 J98 ARAYS 
Gl2• 02363 124252 JM' ACCOT,J 
0126 0236• 026352 .JM, DIHS+l 
ll26• 
9UJ7••• ••• 
0128•• co" 8TAT!ff[NT SYNTAX ** 
CH29••• 
flt31* 
0131 
1132 

0236'5 
02JG6 
02367 
02360 
£12361 
13362 
02363 
ff 2364 
0a3G6 
B3366 
0a367 
fl231S 
02~7! 
ea:.s1a 
'12373 

f.J 133 
fU~'4 
0135 
1136 
0137 

·01Ja 
0139 
.,141 
0141 
fU42 
8143 
1144 
1146 
6146• 

864ll3 
8641 UJ 
0~2LHH 
014477 
07416& 
03&3~2 
00346H1 
012334 
0175:Si 
002GJYl 
026363 
064166 
074112 
074't. l3 
124202 

CO~I 

COfl\Sl 

*"* 
I.DB PBPTR 
1:pa FWAM 
RSS 
,J8B ERROR 
BTO TEHPS,.7 
JSZ l>f'LAG 
C~CA 
HTA 
,JSB 
ft SS 
,JHP 
l.DO 
OTB 
STD 
JMP 

Pf"LAQ 
A RAYS 

COMS1 
TEMP8+7 
PBUFf 
PBPTR 
ACCST,I 

0147••• ••o 
01A8•• DEF ITATEHENT ·SYNTAX ** 
0149••• 
01!50• 
IUH 
fUG2 
0UJ3 
fU04 
0155 
11ti6 
0157 
OUJ8 
9109 
Oi&B 
il6l 
0162 
Gll63 
1164 
8165 
1166 
0167 
fll68 
tH69 
fU70 

"2~14 
aa;.,15 
023'76 
02311 
G>a4e@ 
0atitH 
02402 
02.403 
02404 
021108 
92~"16 
02A~l1 

024UJ 
02411 
0~412 
92413 
02414 
9241t5 
02416 
02411 

9!71 024~Ut 
1172 £12421 

617633 
026~iU5 
069 lf> l 
eg1n!7 
030162 
B5Sl464 
002001 
026405 
117635 
014417 
060161 
064361 
817660 
06&H62 
111661 
CHi£t470 
171135 
'1175G6 
060100 
114477 
fU7611 
007 .. 09 

DEFS 

8Yt.E4 

••• 
JSB LTR 
JHP SYNE4 
LDA Tt!:t-1Pl 
Alf ,ALF 
tOR 1EHP2 
CPA FN 
R88 
JHP SYNE4 
.urn I .. TR 
JStl ERROR 
L.DA TEHP1 
LDB 
JSB 
LDA 
JSB 
ION 

. ST A 
JSR 
NOP 

.3B 
STROP 
TEHP2 
t.PCK 
f'LB9T 
SBPTRrl 
VAROP 

J'Sll ERROR 
JSB RPCK 
CCB 

SET DFLAO TD TAU£ 
CHECK AN ARRAY 
DONE 
WAS A CON"A, COMYINU[ 

HAI PROGRAH BUFFER 
BEEN MOV~D? 

NO 
YES, ILLE9AL COM 
SET ARRAY POINT!R 
SET DEFINE FLAG TO TRUE 
SET C0t4~0N FLA9 

TO TRUt! 
CHi:CK Uf ARRAY 
DONE 
MORE ARRAYS 
FETCH UPDATED ~OINTER 
SET PROOnAH BUFF[R ADDRESS 
SET PROGRAM BUFFER POfNTER 
UUT 

,IR8T 

TtfO CHARACTERS 

'FN'T 
YES 
NO 
LETTER FOLLO~&T 
NO 
vro, RECORD A 

FUNCTION 
NAME 

RETRIEVE CHARACTER 
LEfT PARENTHESIS? 
YES, SET FORf"AL 

PARAMETER BIT 
FETCH SIMPLE VARIABLE 
NO~~E FOUND 
SUBOCRIPTED YARIABLf FOUND 
RECORD A RIGHT PARENTHESIS 
ASS I GNf~ENT 
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'52422 
82423 
02424 
024215 
82426 
02421 
02430 
02431 
82432 
02433 

0173 
llif4 
1175. 
0176 
8171 
0176' 
6'179 
fUftB 
euu 
1182 
0193• 
1184*9* 

013274 
002272 
f:J14477 
060432 
0tHH35 
160000 
H10401 
072334 
017114 
926346 

SV~E6 

JSB 
DEF 
.JSB 
lDA 
ADA 
l.DA 
AND 
STA 
,JSB 
.JMP 

SYMCK 
ASSOP•l 
ERROR 
M2 
SBPTR 
Qt, I 
MSKl 
Pf.LAG 
FSC 
EOST 

*** 1166•• REM STATEMENT SYNTAX ** 
8186••• 
CH87* 

*** 
1186 124~4 06~334 RE~S LDA .10 
0109 02435 1142~1 JSB CHRSA,J 
0190 02436 124252 JMP ACCST,I 
1101• 
0192••• *** 8193** IF STAT!MENT SYNTAX ** 
0104••• 
"195• 
0196 02437 

02440 
02441 
02442 
02443 
02'144 
02445 

tU91 
6H98 
18199 
02r~0 

0201 
0202 
1203• 
0204•c• 

017114 
170135 
060316 
007,4"0 
114212 
014477 

IFS 

5Y"E7 

•** 
,JSB fSC 
STA SBPTf<,I 
l.DA A THEN 
CCB 
"TSB T SRCH 1 I 
~ISB ERRO~ 

E:QU * 

0205•0 GO TO AND GOSUB STATEMENT SYNTAX 
02060~• 

02~7 02•45 114221 GOTOS JSB PGINT,J 
0206 02446 000463 DEF MAXSN 
0209 02447 026346 JHP EOST 
1210• 
0211• 
6212••• *** 
0213•~ FOR STATEMENT SYNTAX •~ 

0214*** *** 
02Hi* 
0216 
0217 
0210 
0219 
0220 
0221 
0222 
0223 
0224 
fJ225 
0226 
0227 
0228 

02460 
024151 
02452 
02453 
02454 
0245S 
~2456 
02457 
lrt246fd 
02461 
02462 
~2~63 
024.64 

Lll 75t56 
000000 
014477 
0~7400 
A1!5274 
00:?272 
02G424 
017114 
110135 
060317 
007400 
11"212 
'114477 

FORS 

8Yf\E8 

JSS 
NOP 
JSB 
cce 
JSB 
DEF 
JMP 
JSA 
STA 
LDA 
CCB 
JSB 
JSU 

VAROP 

ERROR 

SYMCK 
/\SSOP•l 
SYNE6 
f'SC 
SDPTR,I 
ATO 

TSRCH,J 
£fHWR 

OPERATOR? 
NO 
YES, 

RETRIEVE 
PARAMETER 

AND 
SAYE IT 

FETCH DEFINING FORMULA 
END•OF•STATEMENT TEST 

DUMMY STRING TERMINATOR 
FETCH CHARACTER STRiNG . 

GET DECISION FORMULA 
TABLE 

SEARCH 
FOR 

'lHEN' 
NOT FOUND 
GET STATEMENT LABEL NU"BER 

*"* 
** 

*** FETCH AND RECORD 
SEQUENCE NUMBER 

END•OF•STATEMENT TEST 

FETCH SIMPLE VARIABLE 
NONE FOUND 
SUOSCRIPTEP VARIABLE FOUND 

ASSIGNMENT 
OPERATOR? 

NO 
YES, FETCH INITIAL VALUE FpRHULA 
LOOK 

FOR 
T._.E 

'TO' 
MISSING 
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8229 
12fj8 
ea:u 
'1232 
1233 
023.t 
0235 
0236 
1231 
1238 
1239 
12110 
1241 
1242• 

12460 
e2466 
02487 
0247C 
82411 
12472 
f.!2473 
02474 
02476 
lrla47G 
02477 
02308 
sat50t 

917114 
068334 
124252 
017409 
{)44136 
tJ74135 
17EH35 
0613211 
tJ97 4fll 
114212 
814477 
Bt7Sl4 
026346 

SV~E9 

SYlll 

JOB 
CPA 
JMP 
CCB 

F8C 
.11 
~CCST,I 

ADB $9PTR 
ITB SOPTR 
STA SBPTR,I 
LDA· ASTEP 
CCB 
JSB 
JSB 
JSB 
.JMP 

TSRCH,I 
ERROR 
f 8C 
EOST 

0243••• ••• 
0244•• NEXT 3TATEM~NT BYNTAK ee 
8245"•* 
0246• 

••• 
0247 92602 8176~6 NX18 JS8 VAROP 
8248 m2503 001119 1~0~ 
0240 0~504 026402 .JHP 8YNE8 
0200 02805 826346 .JMP EOST 

. 0261 • 
0262*** 

GET LIMIT FORMULA 
fND•OF•STATEMENTT 
YES 
NO, ERAOE 

!!ERO 
WORD 

NOW 
LOOK 

FOR 
THE •STEP' 

"ISSJNG 
G!T STEP SIZE FORMULA 
END•OF•8TATEMENT TE9T 

FETCH 81MPLE VARIABLE 
NONE FOUND 
OUBSCRIPT~D VARIADL! FOUND 
END•O,•STATE"ENT TEST 

ea53•• END, STOP, RESTORE, RETURN STATEMENT SYNTAX 
9234•U\t 

••• •• 
••• 

' 
02~H>* 
ti2D6 
0257 

02506 934135 
02!.H11 DH 0614 
02510 124252 
02tH i fJ24266 

·0258 
1269 
026')• 
£>2&l••o 

ENDS ISZ SBPTM 
JSB GETCR 
JMP ACCST,J 
JHP NOEOF 

0262•• WAIT BTATE"ENT SYNTAX oo 
8263••• 
1264• 
0265 eas12 81773~ WAITS JSB GETPF 
0266 02513 926346 JHP EOST-
~2&1• 
0268••• ·~· 
0269•• CALL STATEMEUT SVNVAM •• 
021'h•• 
oa110 
0272 
0273 
0274 
B275 
0276 
0277 
0278 
8219 
9280 
mas1 
0282 
oaa~ 
02811 

02914 
025HJ 
02tl1" 
02511 
02a20 
02621 
0atS2.2 
0~fl2:3 
02t>24 
02525 
02~26 
92~:?7 
025·39 

015614 
024265 
s;s4t35 
lH7&fH 
114221 
eoe•e3 
018161 
01~323 
16S0il 
lHH727 
fHD344 
6Hi3080 
011166 

CAL.LS JSB GETCR 
,JHP EOF 
181 SDPTR 
JSO LPCK 
,J88 PGJNT,I 

DEF D 1 '"' 
!ITA TEMPI 
,J8B FND89 
&.DA l,I 
''LF, ALF 
AND 031 
c:JiitA 
BTA TEMPS+7 

END•Of•STATEMENTt 
YES 
NO 

END•OF•BTATEMENT TEST 

,ETCH AND 
RECORD 

LEFT 
PARENTHESIS 

FETCH AND RECORD 
SUBROUTINE NUMBER 

SAVE NEXT CHARACTER 
FIND 

NUMBER 
OF 

PARAMETERS 
RECORD 

COMPLEMENT • l 
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02531 
02532 
02!!533 
02634 
02538 
02336 
02537 
eJ2t'148 
"2fi41 
02542 
02543 
0254.t 
0204~ 
02f546 

0288 
0206 
1287 
1288 
8209 
0291 
1291 
1202 
0293 
9294 
029!5 
1206 
0297 
0298 
0299• 
0300••• 

060161 
0'11480 
015274 
002260 
e2&543 
034166 
102081 
114477 
CH7114 
026!'S32 
034166 
026940 
017&71 
026346 

CAl.L2 

SYE11 

CAl.L3 

LDA 
CCB 
JSB 
DEF 
JMP 
ISZ 
RSS 
JSS 
JSB 
JMP 
IS! 
JMP 
JSB 
JMP 

TEMPl 

SYMCK 
COMMA•l 
CALLJ 
TEHPS+7 

ERROR 
FSC 
CALL2 
TEt~PS+7 
SYE11 
RPCK 
EOST 

*** 
0311** DATA STATEMENT SYNTAX ** 
8392•** 
0313• 
0304 
0305 
0306 
8387 

02~47 
B2tH10 
rrt23!H 
02552 
02ti53 
02tHl4 

"0308 
0309 
8310 02~55 
0311 02556 
0~12• 
0313*** 

014567 
024613 
911744 
007400 
015274 
grn226e 
026346 
026S47 

' 

DAT AS JSB 
JMP 
JSB 
CCB 
JSB 
DEF 
JMP 
JMP 

*** 

CONST 
SYE12-1 
NUHOP 

SYMCK 
COMMA•l 
EOST 
DAT AS 

0314** READ AND INPUT STATEMENT SYNTAX 
0315••• 
0316• 
0311 
0316 
0319 
0320 
0321 
0322 
0323 
0324 

02557 
S25G0 
Ba561 
02562 
02563 
02564 
02~lM5 
02566 

0325 0~567 
0326 02~18 
0327 02tli'1 
0328 02572 
0329• 
033i**" 

6'11556 
014417 
000000 
001400 
fiJl 527 4 
082260 
E>02~HH 
026551 
006~09 
174135 
0J4135 
026346 

READS 

SYE13 

JSB 
JSG 
NOP 
CCt:t 
JSB 

· DEF 
RSS 
JHP 
CLB 
.STB 
ISZ 
JMP 

VAROP 
ERR OH 

SYMCK 
COMMA•l 

READS 

SBPTR,J 
SBPTR 
EOST 

*** 
0331•• P~lNT STATEMENT SYNTAX ** 
93320•• ••• 
1333• 
0334 
0335 
0336 
0337 
0338 
0339 
S340 

12~73 
0~514 
02515 
02676 
02517 
02(Hl0 
02691 

064432 
0US274 
002260 
142b604 
00J400 
170160 
034'135 

PRJN1 l .. Da M2 
.JSB SYMCK 
DEF COHMA-1 
JMP PRIN2 

PRINS CCA 
STA TEMP,I 
:1sz SBPTR 

RETRJEVE CHARACTER 

COMMA? 

NO 
YES, HORE 

PARAMETERS PERMITTED! 
NO 
YES, FETCH 

PARAMETER FORMULA 
ALL PARAMETERS PRESENT? 
NO 
YES, FETCH RIGHT PARENTHESIS 
END•OFaSTATEHENT TEST 

FETCH A CONSTANT 
NONE FOUND 
FIX UP PRECEDING OPERATOR 
CHECK 

FOR A 
COMMA 

END•Of•STATEMENT TEST 
FETCH ANOTHER NUMBER 

••• 
•• 

••• 
RECORD VARIABLE OPERAND 
MISSING 

CHECK 
FOR A 

COMMA 

l S, FETCH NEXT l T.EH 
APPEND 

ENll .. OF•FORMULA 
OPERATOR 

END OF STATEMENT TEST 

NO, 

NO 

COHHA OR 
SEMICOLON? 

YES, ENABLE 
f 0Rf4lJLA 
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1341 112612 
IJ3f 2 6:?6113 
1343 €72684 
1344. oa&efJ 
114G CHl&ij6 
1346 02607 
1347 ~126 Ut 
0\148 02611 
1349 '12612 
1380 02613 
1301 GJ3fU4 
1302. 026 UJ 
1~53 M26l6 
1;ss4 · oa& 11 
1366 0262'3 
·~86 02&21 
1387 02622 
13SG ln'l023 
1369 02624 
1368 02628 
B36l eaea& 
1362 '-':1627 
13&3 02630 
1364 02631 
1366 (!2632 
0306 02633 
1307 0(tG34 
l:SG8 02635 
03&9 £3(?636 
9~11 02037 
0371 92049 
0372 eJ2641 
1373 02642 
1374 
·~76 
1:516 
1371 
0370 
0379. 
m;sau 

0~~643 
62644 
'-12646 
02646 
92647 
'12tHHJ 
02Gtit 
oa0a2 
02603 

9381 
8382. 
1383'• 
1304\ttH'J 

f.U 5614 
124:152 
007408 
91~274 
002asa 
Of?GG23 
160~47 
114'~81 
014477 
StHU?51 
1701~5 
~34135 
fU0014 
12421':? 
007409 
174161 
926tl13 
13d!6tl 
fJ1tM?7 
170135 
069322 
lfl74tll 
1t4r~1a 
9026SCU 
060A24-
fHJ7~Cll 

0A4.l315 
07"1136 
002063 
926641 
1301~5 
17~H3tS 
CH7134 
006409 
174135 
034t;J6 
S2&MH 
lH5a3:S 
CU>'i 14 
950~~J4 
1242tl2 
02()fJ73 

PRIN2 

9YE14 

PRIN3 

IVl!15 

PAJN4 

PRING 

JSB Ot:TCR 
JMf) ACCST,J 
CCD 
JSR 8VMCK 
DE' QUOTE•l 
JHP PR l~_.3 
LDA 
JOI 
JS8 
LDA 
STA 

· ISZ 
JIB 
JHP 
CCB 
sva 
JMP 
HJZ 
J38 
STA 
LDA 
CCB 

.34 
Ct1f'HlA, I 
ERROR 
QUOTE 
saPTH,r 
8BPTR 
GETCR 
ACCST,1 

Tt:HP,I 
PRINl 
T!t1P,,J 
ERROR 
39PTR,J 
ATA8 

JSI TORCH, I . 
CLA,RSS 
LDA TABCN 
CCB 
ADB SDPTA 
STB SBPTtl 
91A,RSS 
JHP PNIN4 
IOA SBPTR,I 
SiA SBPTR,I 
JCB OETPf 
CL~ 
.STA 
ISZ 
JHP 
JC8 
JSB 
CPA 
JMP 
JtlP 

8BPTR,I 
8BPTR 
PRltJG 
0Ct<SP 
FOC 
.10 
ACCST,I 
PRIN1 

1360•• MAT STAT!HENT ·SYNTAX 
1386••• 

••• 
** 

*** 
038~h 
0388 
1309 
0390 
1391 
0392 
13Q3 
8304 

~268• 
0a656 
026ti6 
62691 
02661 
0~561 

0a&&2 
1395 U2663 
1396 026&4 

817G3S 
fU4477 
0156EJ3 
0:1.61:l2 
034135 
064161 
Or!U727 
0;j000 I 
1)'0136 

"ATS .J88 LTfl 
,J~B ERflOR 

8Yf 16 .JGB LETCK 
.JttP MAT32 
JS! SBPTR 
I.DB TEMP 1 
BLF,BLF 
IOR l 
UTA .GPTH,J 

£ND•O,•STAT!"ENTY 
YES 

DUOTi:Y 

NO 
YES, S!T.9UOTE A8 TERNl"ATOR 

CHARACTER AND 'ETCH STRING 
"13Syt49 QUOTE 
RECOP.D 

QUO YE 

END•OF•ITAT£M!NJt 
YES 
ENABLE 

FORMULA 
NO 
TAB OR FORMULA ,ERMITTED! 
NO 
&!ARCH 

FOR 
•TAB' 

NOT FOUND 

BACKUP 
TO ~'ORD WI TH 

PREVIOUS OPERATOR . 
'TAB• t 
NO 

YES, RECORD IT 
FETCH PARAMETER 
FOLLm1 

HITH A 
!l!RO 

BACKaPACE OVER LAST CHARACTER 
FETCH fORHULA ~ 
END•OF•STATE~fNTT 
YES 
NO 

'IR9T 

NO 

Tt'O CHARACTERS 
LETTERSt 

YES, MDV! TO FRESH S·BUFFER WORD 
RETRIEVE 'IROT LETTER AND 

PUT IT IN THE 
UPPER CHARACTER O~ CA, 

SEARCH 
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9397 
·~6 
1399 
0400 
1401 
8~B2. 
0403 
0404 
0406 
1416 
1407 
0408 
1409 
0410 
0411 
0412 
1413 
0414 
0415 
11416 
1417 
9418 
0419 
1420 
1421 
1422 

.1423 
0424 
0A25 
C-'426 
8427 
0428 
8429 
6'~30 
1431 
6'432 
9433 
1434 
9435 
0436 
fU37 
0438 
1439 
84l4B 
0441 
1442 
0443 
9444 
04415 
9446 
0447 
0448 
0449 
84'50 
0451 
'M62 

02665 
02666 
02667 
02670 
02671 
02672 
02613 
02'l74 
02&75 
02676 
02611 
U27tHJ 
021tH 
02102 
02703 
02704 
0270!5 
02706 
02101 
02710 
02711 
02712 
02113 
02714 
02715 
02716 
02117 
02720 
02721 
@2722 
02723 
02724 
02725 
02726 
02727 
02130 
02731 
fJ2732 
02733 
P.t2i'34 
''21 ;s5 
02736 
02737 
~'2740 
027'11 
ll27 42 
02743 
02744 
02745 
02746 
~2747 
02750 
02151 
02752 
162753 
0271)4 

061311 
064432 
114212 
014477 
050416 
026110 
0171S44 
053334 
t2iG252 
064432 
015274 
00f2260 
01•477 
015614 
E26706 
015633 
026613 
034135 
124252 
011544 
017704 
000000 
050334 
124252 
007400 
Wlt>274 
80226VJ 
02£l101 
026110 
070162 
06{~135 

011715 
0MH61 
fJOd3b5 
0176fH~ 
0601'>2 
0'-17400 
IH5274 
0fJ2212 
026424 
161715 
0U1MH 
170169 
017636 
PJ2101" 
015EHJ3 
027024 
0341;,,5 
064161 
0t.H'l727 

03"'"'1 
17'1l13S 
060313 
0641435 
114212 
014417 

SYE17 

MAlS0 

LDA MATlO 
LD~ M2 
JSB TSRCH,I 
JSB EHROt< 
CPA RDOP 
JMP MATSl 
JSB ARfH D 
CPA .10 
JMP ACCST,1 
LDS M2 
JS8 SYMCK 
DEF COMMA•l 

. JSS ERnOR 
SYE.18 JSB GETCR 

JMP •~J 
JSS BCKSP 
JHP MATStet 
lSZ SBPTR 

MA1S1 

MA1S2 

JMP ACCST,I 
JSB ARRID 
JSB MATSB 
NOP 
CPA .10 
JMP ACCST,I 
CCQ 
JSt3 SYMCt< 
DEF COMMA•l 
JHP SYE18•1 
Jt1P MATS1 
STA Tt.NP2 
LDA SBPTR 
STA ARYAD 
LDA TEf.1P1 
L DB • d6 
JSB STROP 
LDA TEMP2 
cce 
JSB SYMCK 
DEF ASSOP•l 
JMP SYNE6 
LDA ARYAD,I 
AND MSK1 
STA TEHP,J 
JSB LTR 
JMP tU TS4 
JSB LETCK 
JMP MATS5 
ISZ S0PTR 
LDB TEMPl 
8L.F,BLF' 
JOR 1 
STA SBPT~,I 
lDA MATFN 
lDB M5 
JSB lSRCH,I 
JSB Ef~ROI~ 

FOR 
•READ' OR 

'PRINT' 
NOT FOUND 
READ? 
YES 
RECORD ARRAY 
END•OF•STATEHENT7 
YES 
NO, 

COMMA OR 
SEMICOLON? 

NO 
END•OF•ST4TEMENT1 
YES 
NO 

INCLUDE 
PARAMETER 

t<ECOR·D ARRAY 
lF SUBSCRIPT, 

RECORD IT 
ENDaOF•STATEMENT? 
YES 
NO 

COMMA? 
NO 
YES 

SAVE 
OPERAND ADDRESS 

RETRIEVE FIRST LETTER 
RECORD AN 

ARRAY 
RETRtEVE CHARACTER 
ASSIGNMENT 

OPERATOR? 
NO 
YES, RETRIEVE 

AND SAVE 
PREVIOUS ARRAY IDENTIFIER 

LETTER NEXT? 
NO 
YES, SECOND LETTER? 
NO 
YES, 

CONCATENATE 
LETTERS 

AND 
SEARCH 

NOT FOUND 

FOR 
ARRAY 

FUNCTION 
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845~ 
1484 
0455 
04156 
0467 
1459· 
0439 
0460 
84161 
1462 
846J 
1464 
146!> 
8466 
fU67 
1468 
1469 
8476 
9471 
8472 
OJ47J 
8474 
~6'75 
8476 
1477 
0478 
0479 
Blt80 
0481 
1482 
fl-'83 
8484 
8436 
8486 
0467 
fD480 
8~80 
0499 
0491 
9492· 
1493 
8494 
9495. 
8496 
0497 
0498 
0409 
0690 
9tHH 
0602 
9693 
P5JJ4 
0506 
0f)06 
8597 
lfS08 

021!55 CHU727 
62756 elfJ1723 
112797 04111336 
02760 907400 
~12761 044135 
0~76~ l~L.HJCH 
027b3 038470 
02164 17t3001 
02165 BHM01 
02766 f1i4fD460 
02767 i!920~1 
0211a a2&116 
02771 Olf5614 
fJ2172 124262 
ea113 011104 
02174 0144;'7 
0~H'1\5 1242&6 
'12176 S10~14 
02711 024265 
03EHJrl CU 7661 
0;sOtH 017ij44 
0J~CJ2 IH7611 
03fHi3 161716 
G3~HJ4 fU0401 
0J£iJ06 UHH6B 
0~e0G 014477 
8 J tJ 01 12 42 B 2 
03010 0341~5 
03011 017661 
0~01a 111114 
03013 917671 
93l?J14 007 4;9 
0JfH tS 01 t\214 
030!6 U02~09 
0J017 814477 
030~H1 01111'4'4 
0JtH!1 05Y334 
03022 124~52 
030'13 0242&6 
"3£3;!.4 07tH62 
0J026 fJ6013B 
B3E,d!& f371i'l6 
0~fJ~7 060161 
ki~HJ~CJ €164355 
03031 017tHH~ 
03032 S6S162 
0JtD~3 01Sf!J~34 
03034 124252 
1330~5 064433 
'130J6 815274 
030~7 192274 
0J0l!0 014477 
03041 00b~BS 
63042 04"1JJ2 
030~3 052301 
03044 927061 

SYE19 ALF,ALF 
ALF,RAR 
ADA .US 
cca 
ADB SBPTR 
IOR 1,1 
IOR f'LGBT 
STA 111 
A~ID MSKl 
ADA f1256 
SSA,R88 

. ,JHP MATSJ 
,JSB GETCR 
,J'1P ACCST, I 
.1sa "A·rse 
,JSB ERrlOR 

8Y£20 ,JHP NOEOF 
"At 83 ,JSfl 6l!TCR 

JMP EOf" 
JSFJ LPCK 
~•sa ARRID 
JSD RPCK 
LDA ARYAD,J 
AND 1191<1 
CPA TEMP,1 
.,,SB ERROH 

8YE21 JMP ACCST,J 
HATS4 JOZ SBPTH 

J80 LPCK 
JSB FSC 
J8B RPCK 
cca 
JSB 8YMCK 
DEF TIMES•! 
JSB ERROR 

IYE22 JSB ARHJD 
CPA .UJ . 
JHP ACCST,J 
1:H1P NOEOF 

"AlS5 STA TEMP2 
LDA SBPTR 
STA ARYAD 
LDA TEHP1 
LDB .46 
JSU STROP 
LDA TEf1P2 
CPA .10 
Jt11' ACCST, I 
lll9 HJ 
JSB SYHCK 
D£F PLU3•1 
J8tl ERROR 

6YE23 CLO 
ADA .8 
Cl,,A T IHES 
JIL1P '1ATS7 

FOUND 
POSITION IT, 

conPLETE OPf.AAND, 
COliOINE 

'INV• 
OR 

NITH 
OPERATOR, 

ADD fLA9 BIT, 
AND 8TOR£ 

t TIU4t 
YES 
NO, END•OF•ITATEHENTt 
YES 
NO, SUDSCAIPT? 
NO 

GET LEFT PARENTH2818 
FETCH AND RECORD AN ARRAY 
RECORD A Rl9HT PARENTHESJI 
RETRIEVE 

PREVIOUS ARRAY IDENTl,IER 
MATCH LEFT•HAND SID! ARRAY! 
YES 
NO 

FETCH LEFT PARENTHESIS 
FETCH FORMULA 
,ETCH RIQHT PARENTHESIS 
MULTIPLICATION 

OPERA TORT 

NO 
YES, FETCH AND RECORD ARRAY 
ENDMOFaSJATEM£NT7 
YES 
NO 

SAVE 
OPERAND ADDRESS 

RETRIEVE 
AND RECORD 

ARRAY 
END•OF• 

STATEHENT? 
YES 
NO, MUST BE 

A • +'' 
•••, OR '*' 

ISN'T 
JS, SET FOR FALSE ... , 
YES 
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ltUJ9 0304t5 
"640 03046 
1511 · 0'3047 
Dt'H2 "3~50 
1513 B3lHH 
8'514" 03052 
Bl513 0Jw53 
1516 03054 
8fU7 0~055 
BfH8 030~6 
OtH9 03rtJ57 
1e20 0~H60 
0521 03061 
0522 83062 
0523 0J'16J 
0324 03~64 
0625 0306!5 
1526 03066 
0527•• 

016334 
017!544 
06~J34 

0"2UHJ 1 
024266 
03633~ 

12'1252 
161115 
&'10401 
15CH60 
014477 
124252 
161115 
010401 
0~J7 400 
150 H>0 
021097 
021045 

'1AlS6 

SYE24 

STB 
JSB 
CPA 
RSS 
JMP 
ISl 
JHP 
l.DA 
AND 
CPA 
JSfJ 
JMP 

MATS7 LDA 
ANJJ 
CCB 
CPA 
JHP 

. JMP 

PFLAG 
ARRID 
• ua 
NOEOF 
Pfl.Ab 
ACCsr,1 
ARYAJJ, I 
MSK1 
TEMP,! 
ERROR 
ACCST,t 
ARYAD,I 
MSKl 

TEMP,f 
SVE24 
MATSt> 

NO, SET PFLAB 
GET SECOND ARRAY 
END•OF•STATEMENTT 
YES 
NO 
WAS OPERATOR A •••7 
NO 
YES, RETRIEVE 

SECOND ARRAY 
MATCH LEFT-HAND SJDE ARRAY? 
YES 
NO 
RETRJEVE • 

ARRAY 
SET. FOR TRUE 

•MATCH LEFT•HAND SIDE ARRAY? 
YES 
NO 

162B•o• JUMP TABLE FOR STATEMENT SYNTAX 
8529•• 
0630 03067 
05~1 03070 
8532 03071 
0633 03012 
8534 03013 
8535 el3k.114 
05J6 0301!5 
0631 03016 
8538 03~77 
1539. 03100 
1640 0JUH 
8541 03102 
0542 03103 
8543 93UM 
0544 03105 
8646 031"16 
.0546 031'§7 
0547 0~1 Ul 
e !U e· 0 3 111 
0549 03112 
0550 03113 

. e5~1* 
0fHS2"'** 

002340 
002351 
002355 
002374 
00243·t 
002,443 
002431 
~rn24r;0 
002502 
002445 
002506 
002!HJ6 
002506 
092512 
lHi2f.S14 
002547 
iHJ2557 
"'''~511 
002557 
002506 
002654 

SYf\TB DEF 
DEF 
DEF 
DEF 
DEF 
DEF 
DEF 
JJEF 
J)EF 
llEf 
DEF 
llEr: 
DEF 
UEF 
llEF 
DEF 
DEF 
UEF 
UEF 
DEF 
DEF 

LETS 
DIMS 
COMS 
DEFS 
REMS 
GOTOS 
IFS 
FORS 
NXTS 
GOTOS 
ENDS 
ENDS 
ENDS 
WAITS 
CALLS 
IJATAS 
READ~ 
PRINS 
READS 
ENDS 
MATS 

*** 1653•• FORMULA SYNTAX CHECKER .** 
05~4••• *** 
0565• 
0fStl6 
05G1 
0~U8 
0659 
"500 
1561 
0~62 
0e6J 
056A 

ffJ114 
03115 
03116 
~3117 
03120 
03121 
03122 
03123 
0Jl24 

0000lHJ 
002400 
1711'157 
003400 
072336 
~17556 
027261 
027227 
01~603 

FSC1 

FSC2 

NOP 
CLA 
STA 
CCA 
STA 
JSB 
JMP 
JMP 
JSli 

TEHPS,I 

UFLAG 
VAROP 
FSC9 
FSC6 
LET CK 

LET 
DIM 
COM 
DEF 
REH 
GO TO 
IF 
FOR 

NEXT 
GOSUB 
REl"URN 
END 
STOP 
WAIT 
CALL 
DATA 
READ 
PRINT 
tNPUT 
RESTORE 
MAT 

SET LEFT PARENTHESIS 
COUNT TO ZERO 

SET UNARY FLAG 
TO TRUE 

LOOK FOR VARIABLE OPERAND 
NOT FOUND 
SUBSCRIPTED VARIABLE FOUND 
FOLLOWED BY LtTTER? 
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IH'S6ts 
0~'66 
01567 
0'568 
0669 
8878· 
1671 
8672 
1673 
fH174 
"376 
0876 
8677 
0578 
f.HS79 
1980 
0681 
0382 
1303 
1584 
8080 
0~06 
l.!S07 
0lS88 
0669 
8tHl8 
8501 
8892 
8693 
1~94 
1&0~ 
1~96 
11597 
1098 
eooo 
6'&00 
0681 
0002 
860~ 
8604. 
m&oe 
0606 
0607. 
1608 
0609 
1610 
8611 
8612 
ICH3 
861• 
1615 
861·6 
8617 
0618 
0619 
1620 

13126 127227 
03126 0644~2 
03127 017322 
03131 060161 
03lJ1 9!H727 
03132 O~B102 
03133 9flD46• 
0;s1~4 0:a11G2 
03138 11fU38 
0;5136 060312 
03137 964443 
03140 114212 
03141 a27146 
03142 991727 
03143 0~172~ 
03144 030479 
03165 82717&1 
13146 0363~6 
03!47 027252 
03160 000321 
03151 001409 
"3152 114212 
0~153 0272£\?. 
03154 001409 
0;$158 04d1~5 
03156 1600tH 
0~151 fU 0,42S 
031f>9 110001 
03161 027317 
13162 01tHH4 
l13163 B:l&t!\"15 
n3164 915fH~~ 
rJ3l 6e &"26408 
03106 0'1flt4lJ3 
W316.7 0CH 709 
0J170 040336 
03171 rt.17'1161 
03172 (6(~7401 
03173 6'44135 
0;U74 16QCHH 
fJ.3175 OH>42f3 
03176 03fiHEH 
0J177 110001 
03200 fHO&l4 
03201 fH4477 
03202 011661 
03203 017353 
HJ204 017114 
03206 fU7JJI 
0.3296 &'17671 
03207 tJ27272 
9J2l0 064432 
03211 0H>274 
03212 (102264 
03213 0272153 
0J214 96B4e6 

JHP FSC6 
LDB "2 
JSB HCBCK 
LDA TE'1P1 
ALF,ALF 
IOA TEf1Pa 
CPA fN 
JHP FSC4 
STA SOPTR,I 
LDA PDFf~S 
LDB Mll 
JSB TSRCH,I 
JHP f 9C3 
ALF,ALF 
ALf',RAR 
IOR FLGBT 
Jf1P F&C!S 

F8C3 JSZ UFLAG 
,JMP FSC8•l 
t...DA ANOT 
CCB 
,JSB TSRCH, I 
JMP FSC6•1 
cce 
AD8 SOPTN 
LDA l,l 
AND OPMSK 
inA 1,1 
JMP FSC14 

F8C4 Jge GETCR 
JMP SYNf 4 
JSB LETCK 
JMP SYNE4 
ADA D100 
ALF 

FSCG ADA •HS 
STA TEMP1 
CCB 
ADB SBPTR 
&.DA l,I 
AND OPMSK 
XOR TEMP1 
8TA 1,J 
J88 GETCR 

f SCEl JSB ERROR 
JSB LPCK 
JSB FRCUR 
JSB f SC 
"lSB FPOP 
JGB RPCK 
J"P F8Clfl+l 

fSC7 l.DB "12 
JSB SYHCK 
DEf. Rt3 Afm•l 
JMP f SCO 
L.DA B4fa0i 

NO 
YES, LOOK 'OR 

'ANO' OR 'OR' 
NOT FOUND, FETCH PREVIOUS 

CHARACTER AND LEFT•JU8Tl,Y IT 
ADD LATEST CHARACTER . ,~,.? 
YIHJ 
NO, 

8!ARCH FOR 
PREDEFINED 

FUNCTION 
NOT f OUND 
ASSEMBLE 

O?l!JUND 
ADD FLAG BIT 

1 NOT 1 PERMITTED! 
NO 
YES, 

SEARCH FOR 
'NOT' 

•NOT' NOT FOUND 
RETRIEVE 

PREVIOUS WORD 
~IORD 

SET YO 
NULL OPERAND 

IDENTIFYIH9 
FUNCTION 

LETTER7 
NO 
YES, 

ASSEHBLE At~D 
SAVE 

FUNCTION IDENTIFIER 
RETRIEVE 

PREVIOUS 
PROGRAM WORD 

EXTRACT OPERATOR, 
APPEND Of'ER.Om, 

AND RECORD 
LEFT PARENTHESIS 

OR 
LEFT BRACKET? 

YES, SAVE LOCAL VARIABLES OF fSC 
FETCH ACTUAL PARA"ETEA 
RESTORE. LOCAL VARIABLES OF '8C 
FETCH RIGHT PARENTHESIS 

CHECK FOR 
RIGHT PARENTHESIS 

OR RIGHT BRACKET 
NOT FOUND 

RECORD A 
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0621 
0622 
'16~3 
0624 
0625 
0626 
0627 
"628 
0629 
0630 

"0631 
0632 
0633 

'. 0634 
0635 
0636 
0637 
0638 
0639 
.0640 
0641 
0642 
0643 
9644 
0645 
0646 
.0&~7 
0648 
1649 
0660 
il~HU 
0652 
0653 
9664 
06!5!5 
06156 
0657• 
0658 
06G9 
0660 
0661 
8662 
0663 
0664 
0665 
0666 
0661 
0668 
0669 
0610 
0671 
~672 
kl673" 
0674 
0676 
'-1616 

03215 
(jJ216 
03217 

·03220 
03221 
03222 
i322J 
03224 
03f!.25 
"3226 
0J227 
03230 
03231 
03232 
03233 
03234 
03235 
03236 
fd3231 
03240 
03241 
03242 
03243 
0324~ 

03245 
03246 
'~3247 
03250 
0J251 
03~62 
03253 
03254 
03255 
03256 
'iJ257 
03260 

03261 
03262 
03263 
03264 
0J265 
0J266 

·0J261 
0327fJ 
03271 
03272 
0~213 
03214 
03275 
03276 
03277 
0,3;500 
03301 
03~i02 

03303 

170135 
869352 
""7400 
1'44151 
006020 
027253 
174157 
034t3e 
016614 
0603~4 
050334 
0212~3 
072336 
064435 
017322 
16'H36 
001727 
010374 
066330 
015214 
002214 
002001 
021'301 
007400 
IU5274 
082272 
027210 
073530 
027117 
060H>2 
164157 
006802 
014477 
174135 
034135 
127114 

050351 
927275 
0b0J73 
027275 
006400 
074153 
014615 
027304 
017744 
064d41 
riJ16330 
027227 
034135 
060413 
11,H35 
134 lti7 
064441 
07b330 
021117 

S'fA S8PTI~, I 
LllA .41 
CCB 
All0 TEMPS,I 
SSB 
JMP FSC8 
STB TEMPS,I 
ISZ SBPTH 
JSB GE1"Cf< 
LDA .10 

FSC6 CPA .10 
JMP FSC8 
STA UFLAG 
LDB M5 
JSB MCBCK 
LDA SEH,TR,I 
AL.F,AL.F 
AND 8177 
LDB MSFLG 
JS8 SYHCK 
DEF Pl.US•l 
RSS 
JMP FSC12 
CCB 
JSB SYMCt\ 
DEF ASSOP-1 
JMP FSC1 
STA SFLAG 
JMP F5C1 
LDA TEMP2 

FSC8 LDB TEMPS,! 
SZB 

FSCE2 JSB ERROW 
STB SSPTR,I 
ISl SBPTR 
JMP FSC,J 

FSC9 CPA .40 
JMP FSC11 
CPA B133 
JMP FSC11 
CLO 
ST0 SIGN 
JSB NUMCK 
J~1P FSC13 

f SC10 JSO NUMOf' 
L..DB M9 
STB MSFl .. G 
JMP f SC6 

f"SC11 ISZ SBPTR 
LDA B2301D 
STA SBPTk,I 
tSZ TEMPS,l 

FSC12 t .. DU M9 
s·rd MSf!'LG 
JMP f"SCl 

RlGHT PARENTHESIS 
RESTORE RIGHT PARENTHESIS 

MATCMING 
LEFT 

NO 
YES 

PARENTHESIS? 

FETCH 
CHARACTER 

END ·oF FOfU1ULA? 
YES 
NO, SET UNARY FLAG TO FALSE 

SEARCH FOR·A HULTICHARACTER 
BINARY OPERATOR 

NOT.FOUND, 
RESTORE 

Ct~ARACTER 
SEARCH 

FOR A 
BINARY OPERATOR 

NOT FOUND 
FOUND 

ASSIGNMENT 

OPERATOR? 
NO 

YES, SET 
'STORE OCCURRED' FLAG 

RETRIEVE LETTER 
ALL LEFT PARENTHESES 

HATCHED? 
NO 

YES, RECORD AN 
END-OF•fORMULA AND 

EXIT WITH CHARACTER IN CAt 

LEFT 
PARENTHESIS 

Of'< LEFT BfOCKET? 
YES 
NO, SET SIGN 

POSITIVE 
t~UMBER? 
NO 
YES, FIX UP PRECEDING OPERATOR 
UPDATE 

MULTIPLE STORE 
FLAG 

YES 
RECORD 

IT AND 
COUNT IT 

UPDATE 
MULTIPLE STORE FLAG 

FLAG 
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0677 033lM 
06~8 033~B 
0679 133(]6 
8600 03307 
86tH 03310 
1662 . 03311 
0683 93312 
0684 03~1J 
IG09 03314 
1666 8J3lfi 
8GB7 mJ316 
1688 03317 
1609 03321 
06\ll 03321 
8691•• 

030336 
914477 
,64411 
G9lJ3fJ:S 
021314 
060364 
027315 
0273BfJ 
044494 
0~413l'S 
174135 
fJ644dl 
916331 
e211a1 

FSC13 
FSCE~ 

JSJ 
JS8 
LOB 
c:PA 
JHP 
CPA 
JHP 
JMP 
ADO 
IS! 
8Tt1 

f8C1.t LDB 
STB 
JMP 

UFLA9 
EHR OR 
UtU.NC 
.43 
"~4 
.45 
•+3 
f SCE3 
0~000 
GBPTR 
31.!PTR,I 
r~e 

t1SFL& 
f 3C2 

UNARY OPERATORS PERMITTED! 
NO ... , 
Yf.:S 
NO, •••Y 
YES 
NO 
STORE 

UNARY 
OPERATOR 

UPDATE 
MULTIPLE STORE 
FLA9 

'LA9 

1692••• CHECK FOR A MULTICHARACY£R BINARY O,ERATOft •• 
069~·· 
069'4 S3:32:i 
9698 93;,33 
1606 03324 
1607 03323 
1696 03326 
IH.\00 03327 
1001tU 

~HUJ908 
170133 
fftHt311 
114212 
121322 
027301 

MCBCK ~~OP 
STA 
LDA 
JSB 
JHP 
J~1P 

8BPTR,J 
HCBOP 
TSRCH,I 
f1CRCK,I 
fSC1:i 

SEARCH 
fOR 'AND' 

OR 'OR t 
NOT FOUND 
FOUt~D 

1092••~ RESTORE FSC LOCAL QUANTITIES •• 
0003"• 
(8(Jl}4 03330 
0005 03331 
0066 03332 
llfHJ7 0~33~ 
e00s · 0;,J:u 
00f)9 0~33t~ 
00Ut 03336 
0B11 03331 
0012 "J340 
00!3 03341 
AfH4 0:.SJ4a 
0~U 5 U3343 
£tfU6 0334~ 
SI 11 lHi~it!G 
OfH8 0J3~0 
fHU 9 03347 
1020. 033~0 
0021 033151 
'1fJ22 033~2 
0023•• 

009.,80 
rnntt 61 
064157 
0444J5 
D14157 
006004 
160901 
072331 
00<HHiJ• 
160081 
07?.336 
0060(14 
16t~001 
~J73114 
~tH>(ffl.4 

1CH1fHH 
013586 
06SUH 
1213~0 

FPOP NOP 
STA 
LDB 
ADB 
8TB 
INS 
LDA 
STA 
JNB 
LDA 
&TA 
INB 
LDA 
STA 
I NO 
LDA 
STA 
LDA 
JMP 

TEHPl 
TEMPS 
f-i'5 
TEMPS 

&,I 
HUFLQ 

1 , I 
UFLA~ 

1,1 
FSC 

l ,, I 
VAROP 
TEHP1 
FPOP,I 

SAVE CHARACTER 

RESTORE S•STACK TOP 

RESTORE HULTIPLE STORE 'LA& 

ReSTORE FSC RETURN ADDRESS 

RESTORE 
VAROP RETURN ADDRESS 

RETRIEVE CHARACTER 

00a4•o• 8AV~ LOCAL QUANTITIES OF FSC •• 
0fJ~5•• 
""26 S33G3 
8027 93354 
0028 03355 
0fiJ20 03356 
£H;3B 03357 
fJ03l 03360 
9032 03361 
00~J 03362 

000000 
064157 
00tH~14 
062330 
17r8fH1 
00600• 
[162336 
170CffH 

FR CUR NOP 
LOB 
urn 
LDA 
STA 
INB 
LDA 
STA 

TEMPS FETCH CURRENT S•STACK POINTER 
UPDATE IT 
DUHP MULTIPLE STORE 

FLAB ON S•STACK 

STACK UNARY OPERATOR 
FLAG 
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0034 03363 
00~US 0;j36d 
0036 03306 
0037 03366 
0038 03361 
8039· 83310 
0040•• 

006004 
963114 
170001 
063556 
rd17311 
127353 

INB 
LDA 
STA 
LDA 
JSB 
JMP 

FSC 
1, I 
VAR OP 
ssov 
fRCUH,I 

STACK FSC 
RETURN ADDRESS 

STACK VAROP RETURN ADDRESS 
AND CHECK FOR S•STACK OVERFLOW 

0041*** PUT ITEM ON S•STACK AND CHECK FOR OVERFLOW ** 0042•• 
00'43 0~371 

.0044 03J72 
804!5 83313 
0046 03;,74 
1047 03376 
0~-,48 03376 
0049 03377 
8050 13400 
9061 0J401 
8fd52 03402 
00t53•• 

09'9000 
00&004 
1~0001 
006004 
074157 
007004 
9'1416'6 
lHHHJ20 
014477 
127371 

sscv 

f SCE4 

NOP 
INB 

. STA 1,I 
JNB 
:STB TEMPS 
CMB,lNB 
ADS LWBM 
SSB 
JSB ERROR 
,Jf-IP SSOV, l 

1054••• CHECK FOR SUBSCRIPT PART ** 
0055•• 
0056 03403 
0'157 0J40A 
8058 ~J.d05 
80r>9 03406 
0'460 034"7 
0061 03410 
8062 03A11 
8@63 03412 
1064 03413 
8063 03414 
0066 03415 
0067 fOJ416 
0068 03417 
8069 0342@ 
8070 03421 
0071 03422 
""72 03423 
0013· 0342A 
fH114 03426 
6'~7ll 03426 
0016 03427 
0077 0~4~0 
0078 03431 
fl079 03432 
0080 03433 
0081 03434 
8082 034J6 
0083 03~36 
0084 03437 
0iJ80 "3440 
0086 03441 
0~87 03442 
0088 liiJ44~, 

0009 0344.4 

iH1lH?HHJ 
064432 
015274 
002320 
127403 
03740J 
161716 
010445 
002004 
111113 
060412 
170135 
00b400 
0!56332 
"'21413 
114221 
UJ-80460 
G05i'27 
074161 
007409 
010274 
002279 
021436 
!35115 
114221 
91lHM6fD 
002001 
006404 
f1363J4 
0214ts0 
01~162 
060001 
031H61 
015336 

S8SCK 

SBSC1 

~'-OP 
L.DB 
JSB 
DEF 
JHP 
ISZ 
LOA 
~ NIJ 
INA 

M2 
SYMCK 
LBRAC•l 
SBSCK,I 
SBSCK 
ARVAu,I 
M 16 

STA ARYAD,I 
LDA 822.,Cd 
STA SBPTH,I 
CLB 
CP8 DFLAG 
JMP 5BSC~ 
JSB PGINT,I 
DEF f-1256 
BLF,BLF 
STB TEMP! 
CCB 
JSB 
DEF 
JMP 
ISZ 
JSB 
DIEf 
R:SS 

SYMCK 
SCMMA•l 
sasc1 
ARYAD,I 
PGINl,I 
M2S6 

Cl.Br INB 
ISZ PF'LAG 
J11P SBSC2 
s·rA TEMP2 
LOA 1 
JOR TEMP1 
JSd MDIH 

STORE QUANTITY 
ADVANCE S•STACK POINTER 
SAVE ITEM IN CA) 
ADVANCE S~STACK POINTER 

AND RECORD IT 

LAST WORD 
EXCEEDED? 

YES 

CHARACTER IN CA> 
LEFT BRACKET 

OR 
LEFT PARENTHESIS? 

NO, RETUR~ VtA CP+lJ 
VES, SET RETURN TO CP+2) 

SET 
ARRAY 

TO 
SINGLE SUBSCRIPT 

RECORD A 
LEFT BRACKET 

DIM OR COH 
STATEMENT? 

NO 
FETCH INTEGER 

SUSSCRlf'T BOUND 
SAVE 

BOUND 
rs TME 

NEXT CHARt\CTER 
A COMMA? 

NO 
YES, NOTE SECOND SUBSCRIPT 
f"ETCH SECOND 

INTEGER SUBSCRIPT ROUND 

SET ONE-DIMENSIONAL CASE 
COM STATEMENT? 
NO 

SAVE CHARACTER 

RETRIEVE FIRST BOUND 
FIND STORAGE NEED 
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1098 
fiJOOl 
0902 
9'893 
0094 
lff 95 
9196 
1097 
OeQG 
9899 
0191 
IUH 
0102 
81D3 
1104 
fU OlS 
1106 
eua1 
0108 
1Ut9 
1110 
0111 
·1112 
811~ 
1114 
9115 
1116 
0111 
8118 
1110 
1129 
1121 
IU!2 
1123 
1124 
8125 
IU!& 
1127 
8128 
1129 
fl 138 
8131 
0132 
fU33 
6)134 
1136 
8136 
0137 
ea~o 
1130 
8140 

034•15 fJ4lH66 
~3446 170166 
93447 l~lfJ i 62 
03498 '1G44~2 
tl34Dt f.US274 
fHJ452 0€J226.& 
03•53 CH!nHS5 
0~464 6)60407 
83455 l7P135 
03436 '1341:J6 
S34G7 fHfhH4 
03461 9CHl~i34 
03461 066332 
"3462 0060§)2 
BJ463 127403 
03464 917;"S39 
034615 064432 
03466 t:M4 t57 
03467 974157 
03410 tHl6rMJ4 
63471 164tHH 
03412 1fl4fJ~l 
0347:S e&;s4cs3 
0~47t.I G641tl7. 
03478 017~71 
ft3416 911~l13 
83411 SG4,441 
fJ360Q 076339 
f33lHH 061718 
03502 064157. 
03593 017J71 
03'59.t tH1114 
03695 8M1 MHJ 
038~& 044ta!5 
C'3567 074135 
03tHfl 06~432 
t13r.51 l 044Hl7 
8~512 074tt)7 
£'JJB i 3 t~~.HHJff ~ 
0"614 ltfG{H'! 
036UJ 07£>115 
6.13516 Ot:t7~~HJ 
03fH7 01{)274 
0352£1 0fJ2~70 
"1;)521 ~J;t14ti0 
93522 1~0/15 
03523 911114 
93624 G\17 t108 
~J525 044135 
";)526 014135 
03527 &H?71$l'SI 

.~DA TEr4PS+7 
ITA TEt4P6+7 
t.DA T£~1P2 

888 ca I .. DB Ma 
JS9 SYMCK 
OE, RPARN•I 
JHP f 6CE2 
I.DA LF 
SHA SBPTR, I 

. UJI 89PTR 
,JSB Gf.:TCR 
LDA ell 
I.DB D,LAB 
!JZ9 
,JMP 8BSCK, I 
,Jae f POP 
t.DB H2 
ADO TEMPS 
HTO TEt1P8 
H~B 
L.DO l,I 
J"P 1,1 

8BSC3 L~DA SBSCK 
LDU TEMPS 
JSFJ SSOV 
JSO f RCUR 
l.DB M9 
8TB MSFL9 
lDA ARYAD 
LDB T!MP&. 
JSB saov 
JSB FSC 
cce 
ADB 6BPTR 
l1TB 88PTR 
L.DB M2 
A.DB TEHPS 
STB TEMPS 
JtiB 
I.PB 1, I 
OTB ARYAD 
CCB 
JSB 8YNCK 
DEF 9Cflt·tA•l 
JMP aesca 
191 ARYAU,J 
JS0 f SC 
CCQ 
ADB 6BPTR 
STD SBPTR 
JMP 8BSC2 

UPDATE co" 
STORAGE POINTER 

RETRIEVE N[XT CHARACTER 
RIGHT PAREN1HESIS 

OR 
RIGHT BRACKET! 

NO 
YES, RECORD A 

RIOHT ORACttET 
ADJUST 8•8UFFER POINT!R 
FETCH FOLLOMIN8 

CHARACTER 
DIM OR COM 

STATEMENTt 
YES 

RESTORE FSC LOCAL VARIABLES 
RESTOOE 

1•8TACK 
POINTER 

FETCH 
RETURN ADDRESS 

AND f!XIT 
SAY! 

RETURN ADDRESS 
ON S•OTACK 

SAVE FSC LOCAL VARIABLES 
SET HULTIPLE STORE FLAG 

TO FALSE 
SAYE 

OP~RANI> 
ADDRESS 

9ET SUBSCRIPT FORMULA 
CANCEL 

Et4De.OF•,OfH1ULA 
OPERATOR 

R!81'0RE 
8•8TACI< 

POINTER 
RE9TORE 

OPERAND 
ADDRESS 

IS THC:: 

HO 

NEXT CHARACTER 
A COf01At 

YES, NOTE SECOND SUBSCRIPT 
QET SUBSCRIPT FORHULA 

, CM4CEL 
Et4DwOF•FORHULA 

OPERATOR 
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fU426• 
0~43••• CHECK SYNTAX CF ARRAY DEFINITIONS 
0144** ** 
0145 03530 
1146 13531 
0141 03!S32 
0148 0353J 
0!49 0~534 
0150 03535 
euu 03336 
ti102 03537 
fU 53 03fS4t1' 
0154 03641 
0156 03342 
0156 835"43 
0157•• 

9941011 
0175~4 
~H7403 
fH4471 
05033.-
127530 
607400 
01fS274 
002260 
024266 
937530 
121530 

ARR VS 

A Rf\ El 

hOP 
JSB 
JSB 
JSB 
CPA 
JMP 
CCB 
JSB 
DEF 
JMP 
JSZ 
Jt{P 

A tlR JD 
SBSCK 
Ef~ROR 

.10 
AR~YS,J 

SYMCK 
COMMA•! 
NOE Of 
ARRVS 
AkRYS,I 

9168••• FETCH ARRAY l&ENTIFIER ** 
91 tl\h• 
11611 03844 
1161 03545 
1162 03546 
1163 03647 
fU64 03550 
0165 03551 

.0166 03552 
0167 ~Jb53 
1168 0,•!)~4 
0169 0J555 
0170•• 

0e00e0 
017635 
014471 
06~13!5 
071115 
06i1161 
064355 
017650 
060162 
127544 

ARnE2 

"'OP 
JSB 
JSB 
LDA 
STA 
LDA 
LDB 
JS8 
LDA 
JMP 

LTR 
ERROR 
SBPTR 
ARY AD 
1EMP1 
.46 
STROP 
TEMP2 
ARRJD,I 

01710•• CHECK FOR VARlAbLE OPERAND ** 
1172•• 
011a 0J5e6 
1174 03557 
IU76 03560 
0176 03561 
0177 03562 
0118 03563 
·0179 03564 

. 0160 03565 
0181 03~66 
0102 03567 
0183 03570 
0184 03li71 
0185 03512 
fU86 03573 
0107 03~14 
0160 03575 
0189 03516 
0190 "JG77 
0191 03600 
0192 03601 
8193 03602 
0194 036~3 
0H>5 03604 
0196 036~6 

0197 03606 

"00090 
fH7635 
127056 
lt1J1~~6 
050351 
027624 
OEHJ373 
0271524 
031556 
015570 
0276I00 
B6f"161 
"44357 
074161 
0176!S0 
015614 
06'11334 
027604 
060161 
064356 
017660 
060162 
07fU62 
B06400 
056334 

VAFCOP 

VA~Ol 

VAR02 

NOP 
JSB 
JMP 
ISZ 
CP/A 
JMP 
CPA 
JMP 
JSl 
JS8 
JMP 
LDA 
AI>B 
STB 
.JSB 
.JSB 
LDA 
JMP 
LDA 
lDB 
JSB 
LOA 
STA 
CLB 

LTR 
VAROP,J 
VAR OP 
.40 
VAfrn5 
B133 
VAR05 
VAROt' 
DlGCt< 
VAR01 
TEMPI 
.48 
1'EHP1 
STROP 
GETCR 
.10 
VAR02 
TEMP1 
.41 
STROP 
YEMP2 
TEMP:ii? 

CPB Pf LAG 

FETCH ARRAY IDENTIFIER 
RECORD A SUBSCRIPT 
HISStNG SUBSCRIPT 
END•OF•STATEMENT! 
YES, RETURN YIA CP~l, 
NO, 

MUST BE 
A COMHA 

ISN'T 
IS, RETURN 

VIA CP+2> 

FETCH LETTER 
NONE FOUND 

SAVE 
OPERAND ADDRES 

RECORD 
ARRAY 

IDENTIFIER 
RETRIEVE FOLLOWING 

LETTER? 
NO, EXIT VIA CP+1) 

LEFT PARENTHESIS? 
YES 
NO, LEFT BRACKET? 
YES 
NO 

DIGIT? 
NO 

CHARACTER 

YES, RETRIEVE LETTER, 
AND RESTORE ASCII DIGIT 

r<ECORD VARIABLE 
FETCH FOLLOWING 

CHARACTER 

RETRIEVE LETTER, 
SET 'NO DIGIT', 

AND RECORD VARIABLE 
RET~IEVE FOLLOWING CHARACTER 
SAVE -CHARACTER 
INSIDE A 

DEF STATEMENT? 
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8ltJ8 93607 
£U 09 "3tH 0 
1208 13fH 1 
1201 03612 
0a02 03613 
120~ tJ361ti 
02fJd 136lG 
eaos 0:.JtH 6 
12ff6 SJ617 
12s1 o;,6t?() 
0208 03621 
0290 03622 
0219 13623 
8211 03624 
0212 03620 
1213 03620 
0214 13627 
1216 03630 
0216 "3631 
0217 03&32 

·8218 113633 
fHU9 13634 
0220•• 

12753& 
907A0fl 
94413t1 
1Gl0tH 
010491 
062334 
C27&:?1 
iHH.l 1 &a 
127550 
169001 
030473 
1nnu11 
027616 
fJ6013S 
911715 
06fd16l 
ffl04355 
CJ1i668 
660373 
917403 
009098 
127506 

VARO~ 

VAR04 

VA ROD 

J"P 
cce 
ADO 
LDA 
AND 
CPA 
JMP 
LDA 
JMP 
LDA 
I Oft 
STA 
JMP 
lDA 
STA 
LDA 
t .. DB 
,JSB 
I.DA 
JS8 
HOP 
,JMP 

1221••• FETCH A LETTER •• 
8222•• 
0223 03&3e 
822'1 036~0 
0225 03637 
1226 036.f {9 
ea21 ·03641 
0228 03642 
0229 03643 
1230 1~644 
ea:u eJJ645 
6HHS2 93646 
8233 03647 
9234•• 

000008 
010614 
~HH.13~~ 

i1~603 
127G35 
ftJ:57&39 
010161 
fU5tH4 
~60334 

879162 
1276:SfS 

LTR •'OP 
JS9 
l.DA 
.. 1se 
Jt4P 
ISZ 
STA 
JSB 
LDA 
&TA 
JMP 

02~~*** GTORE AN OPERAND ~AME 
0?.~CI•• 
02;s7 B3MHt 
CHn8 03651 
1239 03Gt\2 
02~9 13663 
1241 03664 
1242 036Gtl 
0243 03606 
0244 UJ667 
0246 03660 

ueeuem 
948453 
e•44til 
l'HH 701 
B:S'1001 
13013!5 
17£H 35 
034136 
127~5" 

STROP ~~OP 
ADA 
ADB 
ALF 
IOR 
JOR 
STA 
JSl 
JMP 

VAROP,J 

8BPTR 
l,I 
MSKI 
Pi"LAG 
VAR04 
TEMP2 
VAROP,I 
1,1 
FLGBT 
1,1 
VAROJ 
SBPTR 
ARV Ail 
TEMPl 
.46 
STROP 
Bl~J 
SBSCK 

YAROP,J 

GETCR 
.1 e 
LET CK 
LTR,J 
LTR 
Tf!:MP1 
GETCR 
.un 
TEMP2 
LTR,J 

•• 

IJUHIJ 
053 

l 
SBPTR,1 
59PTR,I 
5BPTR 
STROP, I 

NO, EXIT VIA CP+~) 

RETRIEVE 

OPERAt40 
"ATCH PARA"ETERt 
Yf.S 
NO, ftETRJr.VE 

CHARACTER AND EXIT VIA CP+I) 
l!T OPERAND TO 

ACTUAL PARAMETER 
AND RECORD IT 

SAVE 
OPERAND ADDRESS 

RETRIEVE LETTER 
RECORD 

ARRAY IDENTIFIER 
RETRIEVE LE~T BRACKET 
FETCH SUBSCRIPT 

EXIT VIA CP+2> 

l.ETTER7 
NO, EXIT VIA CP+l) 
VEG, 

SAYE IT 
NEXT CHARACTER 

TO CA) 
SAVE SECOND CHARACTER 

[)(IT VIA <P+2) 

LETTER IN CAJ, NUMBER IN CB) 
NUHf.RICALLY ADJUST THE 

OPERAND NAME 
COMBINE THE 

TWO PARTS 
COMPLETE OP!RAND•OPERATOR PAIR 

AND STORE IT 
UPDATE s-eUFFER POINTER 
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1247t'U 
0248••* CHECK FOR LEFT PARENTHESIS ** 
02~9•• 
0250" 0366 t 
0251 03662 
0232 03663 
0253 03664 
0254 03665 
0255 03666 
0256 03661 
0257 03670 
0258•t\' 

0&HHHJ0 
864432 
015274 
002320 
021201 
060413 
1701J5 
127661 

LPCK NOP 
LDB 
JSB 
DEF 
JMP 
LDA 
STA 
Jt1P 

"12 
SYMCK 
LBRAC•1 
FSCE1 
62300 
SBPTI~, I 
LPCK.1 

C t4 A R A CT ER I N ( A ) 
LEFT PARENTHESIS 

OR 
LEFT BRACKET? 

NO 
YES, RECORD A 

LEFT PARENTHESIS 
EXIT 

8269*** CHECK FOR RIG~T PARENTHESIS o• 
0260•• 

. 0261 ";,671 
0262 03672 
0263 0367;5 
0264 0Jb14 
02e;s eJb75 
0266 0367& 
0267 03677 
1266 03700 
0269 03701 
0270 03702 
1211 03703 
0272** 

00rrn00 
064432 
01 !S21·4 
002264 
t:S27255 
06tJ406 
170135 
034135 
01b614 
0MSJ~4 
127611 

RPCK ,_.OP 
LDB 
JSB 
DEF 
JMP 
LDA 
STA 
ISZ 
JSB 
LDA 
.JMP 

M2 
SYMCK 
Rf'ARN•l 
FSCE2 
B4001Li 
SBPTR,I 
SBPTR 
GEYCR 
.10 
RPCK,I 

1273~•• FETCH MAT STATEMENT SUBSCRIPT 
0274•• 
1275 ftl37iit4 
0:li'f> 037~6 
0211 03706 
0210· 03781 
1279 03710 
0289 0J111 
8281 03712 
0262 03713 
0263 03714 
0284\ 03716 
0265 03116 
0~86 tJ3717 
0267 '13720 
0268 03721 
0269 03722 

. 8290 037 23 
0291 03724 
9292 03725 
8293 03726 
0294 03727 

• . 0295 03730 
0296 03731 
0291 03732 
0296 03733 

90~000 
[1)64432 
01~274 
f3(i2320 
121704 
0377"'4 
060'1l2 
17'H35 
917114 
0U14ttl0 
0H>274 
902260 
0Vi2001 
0ll114 
064432 
fZJ1ti274 
002264 
1~27265 
"60407 
11'1135 
634135 
31t.;614 
124252 
127704 

MAT SB NOP 
LDB 
JSB 
DEF 
JMP 
ISZ 
l .. DA 
STA 
,JSB 
CCB 
JSB 
DEF 
J~SS 
JSB 
LDB 
"JSB 
DEF 
JMP 
l.DA 
STA 
ISl 
JSB 
JMP 
JMP 

H2 
SYMCK 
LBRAC•1 
HATSS,1 
MATSli 
82200 
saPTt<,I 
FSC 

SVMCt\ 
CUMMA•l 

FSC 
M2 
SYMCK 
HPAC~N-1 
FSCF..:2 
LF 
SOPTW,J 
SOP TR 
GETC~ 
ACCST,I 
MATSS,1 

RIGHT PARENTHESIS 
OR 

RIGHT BRACKET? 
NO 
YES, RECORD A 

RIGHT 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 SUBSCRIPT 
RIGHT PARENTHESIS 

OR 
RIGHT BRACKET 

RECORD A 
RIGHT BRACKET 

END•OF•STATEMENT? 
YES 
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03QOJ•H1 
0391•0• FETCH PARENTHESIZED FORMULA ** 0312•• 
0303 03734 000AB0 GET PF NOP 
0304 0J73!S IU6614 JSB Gt::TCR 
0305 03736 02'4265 JMP EOF 
0300 03137 034135 ISZ SBPTR 
0307 03740 017661 JSiB LPCK FETCH LEFT PARENTHESIS 
0308 03741 017114 JSB FSC fETCt; FORMULA 
0309 03742 017&11 JSB ftPCK GET RlGHT PARENTHESIS 
'1310 03743 127734 JMP GETPF,J 
0311•• 
0~12*** FLAG OPERATOR .WHJCH PRECEOES NUMBER •• 
0313•• 
1314 03744 'HHHUHJ NUJ-OP NOP 
0319 031415 11lH64 STA TEMP4 
9316 0374& 864433 LDS MJ FETCH 
0317 03747 044135 ADB SBPTR PRECEDING 
S~HB 03750 160091 LOA 1,t OPERATOR 
0319 03751 030479 tOR FLGBT ADD FLAG BIT 
1320 037tS2 110001 STA l, t REPLACE OPERATOR 
0321 03153 960164 LDA TEMP4 
e.a22 03764 121744 JMP NUMOP,t 
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-~24* 
e~GU• SV6TEH COMMAND TABLE 
8326• 
0~27 93155 000003 SYCMD OCT 00003 
9328 13736 Q51125 ASC 2,RUN EXECUTE PROGRAM 
sa2D• 
8330 03760 0020~3 OCT 02A03 
0331 03161 ~51603 ASC 2,sc~ SCRATCH PROGRAM 
9332• 
8333 03763 003004 OCT 03~04 
0334 03764 046111 ASC 2,LIST LIST COMMAND 
0~36• 
0336 03766 005003 OCT 05~05 
0337 03761 03~114 ASC J,PLIST PUNCH LIST' COMMAND 
0338• 
0339 03772 012003 OCT 12m03 
0340 ~3773 050124 ASC 2,PTA ACTIVATE PHOTO-READER 
0341• 
0342 03775 033004 OCT 33B04 
0343 03776 051624 STCMD ASC 2,STOP ABORT CURRENT ACTIVITY 
0344• 
0345 04000 ~46003 OCT 4600J 
0346 04001 052101 ASC 2,TAP ACTIVATE TTY TAPE MODE 
0347• 
0348 04003 050003 OCT 5~003 
0340 04004 041131 ASC 2,BYt EXIT SYSTEM 
0350•• 
0351*** PRINT ~AME TABLE FOR OPERATORS *• 
0352** 

· 0353 04006 032903 LET OCT 32003 BITS 15•9 OF THE LABELLED WORD 
. 0~54 04~07 046105 ASC 2,~ET. 

0355 04011 0330~3 DI~ oc·r 33003 ARE THE BASIC CODE OPERATOR 
0~66 04012 U42111 ASC 2~D1M 
0357 04~14 034003 co~ OCT 34~03 NUMBERS. BITS 2•0 ARE THE 
0356 04~15 041517 ASC 2,COM 
U3~9 04~11 ~350~3 DEF OCT 35003 LENGTN IN CHARACTERS OF THE 
0369 04020 042105 ASC 2,DEF 
0~61 04022 ~36003 RE~ OCT 36003 SYMBOL. THE ASCII VERSION OF 
0362 04~23 0511~5 ASC 2,REM 
0363 04025 037004 GOTO OCT 37A04 THE S1MBOL FOLLOWS. 
0364 84026 043517 ASC 2,GOTO 
0365 14~3e 040002 IF OCT ~0002 
~366 14~31 044506 ASC 1,IF 
0367 04032 041083 FO~ OCT 41003 
0~66 04033 043117 ASC 2,FO~ 
0369 84036 042004 NEXT OCT 42004 
0379 04~36 047105 ASC 2,NEXT 
0371 84~40 "4~~05 ·GOSUB OCT 43005 
037a 04041 04~517 ASC J,OOSUB 
0373 04044 044Q~6 HT~N OCT 44A0b 
0374 04345 0511~5 AS~ 3,RETURN 
031~ 040~0 0450~3 ENt OCT 45~03 
0376 04061 042~16 ASC 2,END 
0377 04~53 046004 STf OCT 46004 
0378 04~ti4 051524 ASC 2,STOP 
0379 04~~6 ~~7004 WAIT OCT 47~04 
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0J80 0MJ57 05.5591 ASC 2,WAIT 
03(H 04~61 0500"4 CALL OCT 5e004 
0362 04062 0415lH ASC 2,CALL 
0383 04064 051004 DATA OCT 51~04 
0384 04~65 0~21~1 ASC 2,DATA 
0;J85 k14tb67 0f)2004 RE~D OCT 52004 
9386 04010 051105 ASC 2,READ 
0357 8401~ 053005 PRINT OCT 53005 
0368 04013 050122 . ASC 3,PRINT 
0~89 04076 0!541.HHl INPUT OCT 5,rn05 
0390 04017 044516 ASC J,JNPUT 
0391 041~2 055007 RS TOR OCT 55007 
0~02 04103 [i51105 ASC 4 1 RESTORE 
039~ 04Ul7 056003 MAT OCT 56A03 
0394 04110 C465k>1 ASC 2,MAT 
0~95 04112 051004 1HtN OCT 51004 
0396 04113 052110 ASC 2,THEN 
0391 04116 0600.,2 TO OCT 60002 
0308 0~116 052117 ASC 1,TO 
0399 04111 061004 STEP OCT 61.004 
0400 lii4120 05HS24 ASC 2,STEP 
0401 04122 0270'13 NOT OCT 27003 
0402 04123 041111 ASC 2,NOT 
0403 04125 02b(.!203 ANt OCT 26003 
0404 04126 04iHH6 ASC 2,AND 
040fS 0413" 025002 OR OCT 25A02 
1406 04131 047522 ASC l,OR 
0'407 04132 (130002 GT~ OCT 30002 
0408 04133 037075 ASC 1 '>a 
S1Hi9 04134 0310~2 LTE OCT 31002. 
8410 04135 036075 ASC 1, •• 
0411 04136 0170H2 AU~EQ OCT 17002 ALTERNATE UNEaUAL SIGN 
0412 04137 036076 ASC 1, C> 

0413• 
0414 04l40 001~1f)J TAB OCT 10A3 
1416 04141 ~52101 ASC 2,TA~ 

8416 04143 0ld~fd~3 s l tt. OCT 2003 THIS SECTION HAS THE PRE•DEFINED 
0417 04144 051511 ASC 2,SIN 
0410 04146 ttH~3~6')3 cos OCT 3003 FUNCTIONS. HERE BI TS 1J•9 AR''E 
9419 04147 f;j41511 ASC 2,cos 
0420 04151 004003 TA~ OCT .4003 THE IDENTIFYING NUMBER OF THE 
0421 04152 052101 ASC 2,TAN 
0422 0415'4 00ti0b3 I\ T"' OCT 5003 . FUNCT l·ON • 
1423 04155 '14©524 ASC 2,ATN 
0424 04151 006003 E.Xf N OCT 60"3 
042!5 04160 ~M<.5J0 ASC 2,EXP 
0426 04162 0070~3 LOG OCT 7171~3 
0427 041·63 ri4&117 ASC 2,LOG 
0426 04165 010A03 ABS OCT 10003 
0429 041~6 040592 ASC 2,AUS 
0430 04170 0110"3 SQR OCT 11003 
0431 ~4111 051521 I ASC 2, SCH~ 
0432 04173 012003 INT OC'f 12003 
0433 04174 {if44516 ASC 2., HH 
0434 04176 013003 RN£ OCT ! 3kHJJ 
0435 04177 001116 ASC 2,RND 
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04~6 . 04201 
: 0A,7 04202 
. 8438 04~04 

0439 04205 
0440 04207 
8441 04210 
0442 (14212 

.0443 04213 
. 0444 04215 
·'044t5 04216 
0446 044!20 
0447 04221 
8448•• 

014003 
0515i37 
01 tHHs,3 
055105 
iU6003 
041517 
fU7003 
944504 
fi.120003 
044516 
0210'13 
052122 

SGI\ 

ZER 

COf\ 

I Df\ 

lNV 

TR~ 

OCT 
ASC 
OCT 
ASC 
OCT 
ASC 
OCT 
ASC 
OCT 
ASC 
OCT 
ASC 

14003 
2, scm 
15003 
2,ZER 
16003 
2,CON 
17003 
2,JDN 
20003 
2, INV 
2urn3 
2,TRN 

MATRIX FUNCTIONS 

. 0449••• TABLE .SEARCH FOR MULTI CHARACTER SYMBOLS ' •• 
-·e•ee•~ 
0451 04~23 
fJ4l52 04;!241 

:9453 04225 
·0454 04226 

. : 14315 04227 
0456 04230 
0451 04231 

"8458 04~32 

U4G9 '~4233 
.1469 04234 

·0461 e4aJ5 
··fJ462 ~4~36 

.. 6'463 04~37 
1464 . 04;?40 

..i_ 0405. 04~41 
._.,.· 0466 04242 

.. .. 0461 04243 
0.468 0~244 

-· .. '·0469 ~4246 

0470 04~46 
.. :·: :· Ct471 04247 
:! . 0412 ' 0i14?50 

. . .. 0 4 7 ;s . 0 4 2 51 
..... : ·. B 414 0 4 <i 5 2 

I 0475 042tl3 
0476 ~14254 
0471 04255 
9478 ~\4256 
04l19 '14257 
0480 04260 
0401 ~4261 
0482 04262 

·' 0483 04263 
0484 04264 
0485 042tHi 
8486 04266 
B'187 04261 
0488 04270 
0489 04271 
8490 04272 
0491 0427:5 

000000 
012333 
074167 
060132 
070163 
06lH33 
0>'to16'4 
860136 
072351 
0824,}4 
072556 
16iJ135 
fU0374 
150135 
002001 
026265 
001727 
030345 
170136 
015614 
026326 
066U~6 
05 43~·1 
02b326 
004010 
026262 
il36351 
001721 
ro;sBJ45 
172351 
B?.6265 
0tHl460 
142351 
172351 
"~'6556 
064167 
074U>5 
0623J3 
072513 
162513 
016331 

TBS RH 

TSRC1 

TS~C2 

TSR10 

TSF<C3 

NOP 
STA TABLE 
STB LNGTH 
LDA BADDH 
STA TEMP3 
LDA CCNT 
STA TEMP4 
LDA SBPTR 
STA SMENIJ 
CLA,JNA 
STA SLEN«:i 
LOA saPTR,I 
AND 8177 
CPA SBPTR,l 
RSS 
JMP TSR hJ 
ALF,ALF 
lOR .32 
STA SBPTH,I 
JS0 GETCtl 
JMP TSRC9 
LDB SLENti 
CPS .7 
JMP TSRC9 
!SLB 
JMP TSRC2 
ISZ SMEND 
ALF,ALF 
:tOR .32 
STA SMEND,l 
,JMP TSR10 
ADA M32 
ADA SMEND,I 
STA SMEND,I 
YSZ SLENG 
l.DB LNGTH 
STB COUNT 
l.DA T ASL~ 
STA TBLPT 
L.DA T0LP r, I 
AND .1 

STORE TABLE ADDRESS 
STORE g(NUMBER Of ENTRJEG) 
SAVE 

INPUT 
BUFFER 

STATUS 
INlTIALIZE END-OF-SYMBOL 

POINTER 
COUNT FIRST CHARACTER OF 

S\'MBOL 
FETCH PARTIAL SYMBOL 
TWO 

CHAIUC'TERS? 
NO 
YES 
LEFT-JUSTIFY 

FIRST CHARACTER AND 
APPEND BLANK 

FETCH NEXT CHARACTER 
END--or-STATEHENT 
CHECK FOR 

IMPOSSIBLE LENGTH 

EVENaNUMBERED CHARACTER? 
\'ES 
NO, FElCH FRESH WORD, 

LEFT•JUSTIFY CHARACTER, 
APPEND BLANK, 

AND STORE 

DELETE BLANK, 
FILL SECOND CHARACTER, 

AND STORE 
COUNT IT 
INlTIALIZE TABLE LENGTH 

COUNTER 

SET TABLE POINTER 
EXTRACT SYMBOL LENGTH 

FROM TABLE AND COMPARE 
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0492 04214 0525~6 
8403 04276 02630~ 
0494 14216 040326 TSRC4 
0495 04217 091100 
0496 04300 042e1J 
04~7 04301 934165 
0496 84302 026271 
0499 0d303 0262~6 
0390 04304 066913 TSRC5 
0601 043~5 076537 
0G92 04306 964135 
98G3 043i1 026313 
0504 04319 656351 TSRC6 
050e 04311 020321 
B5B6 04~12 00b004 
0501 14313 936637 TSfiC7 
0508 04314 162537 
g~~9 04315 150001 
0~10 B4316 026319 
0511 04311 062556 
0612 04320 026216 
.061~ 04321 1b2513 TSRC8 
1614 04322 010420 
OD15 04323 17~135 
0616 04324 036223 
0517 04326 126223 
0018 04326 96~163 TSkC9 
0~19 04327 07~132 
0G2A 04330 060164 
0521 04331 07~133 
0522 04332 126223 
0623•• 

SL.ENG 
TSRC5 

C~PA 
JHP 
ADA .3 
At~S 

ADA 
~l SZ 
,JHP 
JHf' 
LDB 
STlJ 
l.DH 
JMP 
CPO 
~.rt1P 
IND 
ISZ 
LDA 
CPA 
~rHP 

l.DA 
JMP 
L.DA 
AND 
STA 
ISZ 
~JMP 

LDA 
STA 
l.DA 
STA 
JHP 

TBLPT 
COUNT 
TSRC3 
TSRCl 
TBLPT 
TSP TR 
SBPTR 
TSRC7 
SMEND 
TSRC8 

TSP TR 
TSPTR,I 
1 , I 
TSRC6 
SLENG 
TSRC4 
TBLPT,I 
OPMSt\ 
Sl~PTH, I 
TBS RH 
TBSRH,l 
TEMPJ 
BAD DH 
TEMP4 
CCNT 
TBSRH,I 

WITH CURRENT SYMBOL 
EQUAL? 
DIFFERENT, 

UPDATE 
TABLE POINTER 

HORE ENTRIES? 
YES 
NO 
SET POINTER TO 

TABLE SYMBOL 
SET CB) TO INPUT 

SYMBOL POINTER 
ALL OF SY~BOL CONSIDERED? 
YES, HATCH OCCURRED 
~O, INCREMENT 

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

SYMBOL 
EXT.R.4CT 

SYMBOL CODE 

AND RETURN VIA 
'SUCCESS• EXIT 

RESTORE 
INPUT 

BUFFER 
STATUS 

'FAILURE' EXIT 

OD24•** FETCH AND RECORD PROGRAM INTEGER ** 0525•• 
0526 04333 
0521 LU33A 
0528 04333 
.0029 04336 
0530 04331 
tit5J1 04J40 
0632 04341 
05JJ 04342 
0534 "4343 
0535 04J~A 
05~6 0A34U 
0631 04346 
05J8 04347 
0630 04J5l' 
0540** 

0900tHl 
1MH35 
03U470 
0418326 
17w135 
162333 
0723A6 
034136 
015614· 
014477 
CU6351 
000000 
036333 
126333 

PRGlh 

SVE25 

PRGll 

NOP 
L.DA 
lOA 
ADA 
STA 
LDA 
STA 
ISZ 
J'SB 
JStl 
JSB 
NOP 
JSZ 
JHP 

SBPTR,J 
FLBBT 
.3 
SBPTR,I 
PRGJN,I 
PRGl1 
SBPTR 
GETC~ 
ERROR 
INTCK 

PRGIN 
Pt~GlN, I 

0541•** DUllD AN INTEGEH •• 
0542*• 
0543 143St 0e00~e 
0544 04362 006400 
0545 04353 076566 
0~46 04354 015570 
0547 04355 ~26J7J 

INlCK NOP 
CLB 
STB INTGR 

lNlCl JSB Dlf;CI'\ 
JMP INTC2 

SET 
'INTEGER 

FOLLOWS' 
OPERAND 

GIVE ADDRESS 
10 uncK 

FETCH 

CHARACTER IN CA) 
STORE 

PARTIAL RESULT 
DIGIT? 
NO 

... 
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. 0548 04356 
-0~49 e4J57 
0~e0 04360 
0531 ·D4361 

. "~~2 04362 
05~3 04363 
·oe!54 0a1364 

.. ·.: 05·55 04365 
0556 04366 

. 0.557 04367 
.0558 04378 
·9539 kl4~1 I 
.0e60 04372 
81561 04373 

.,· 0662 04374 
0863 ~,4375 
8364 04376 

... 1565 0~317 

· 0566 B.t400 
0567 04401 
8566 04402 
0669 04403 

· 1670 · 044l1A 
·0s11 04405 
.0572 0446d6 
0~73 04407 
0014•• 

103101 
866536 
044'1H~ 1 
04•001 
0Ab5~6 

944001 
04~0(~0 

102201 
026344 
076556 
Sf6&14 
060~HS4 
B20.J~4 
0665f}6 
0r.H>003 
026344 
174135 
166~fH 
1.645'01 
146556 
0~6021 
026344 
0665,5(\ 
034135 
036351 
126351 

INTC2 

CLO 
LDS 
ADB 
ADB 
ADB 
ADB 
ADB 
soc 

INTGR 
1 
1 
lNTGR 
l 
0 

JMP SYE25 
STB INTGR 
JSS GETCtt 
LDA •HJ 
JMP INTC1 
LDS INTGH 
sza,Rss 
JMP SYE25 
ST B S·B P TR , I 
f .. DS I ~TCK, I 
t .. DB 1,1 
ADB I NT Gt< 
:ssa,Rss 
,JMP SYE25 
LDB INTGR 
ISZ SBPTR 
.l SZ I NTCK 
JMP INTCK,I 

0675••• PROCEIS CHARACTER STRING "* 0576•• 
,, 5 71 BJ'.4 4 1 0 
.0~78 04411 
0579 04412 
8080 f.14413 

. 1581 ((}4414 
·0582 f~441 t5 
0583 E14416 
1584 04417 
8686 . 04429 
fiH5B6 04421 
£1667 ~4422 

' . 8'568 . 04423 
0869 P,J4424 
fcHJ90 04425 
0591 04426 
0592 04421 
0693 ~4430 
0394 l'J44,H 
'1595 04432 
0596 04433 
0597 . t'l4434 
0598 044J5 
0599 04436 

000000 
07iH62 
e60;534 
010476 
015614 
0264~3 
060162 
026432 
130135 
1113135 
015614 
021)433 
LJtHH62. 
026t132 
034135 
001727 
170135 
02b414 
e;S6410 
034135 
06~345 
010476 
126410 

CHRST NOP 
STA TEMP2 
l .. DA .let 
STA BLANtc. 

CHf<Sl JSB GETCR 
JMP CHRS3 
GPA TEMP2 
JMP CHf~S2 
roR SBPTR,I 
STA 50PTk,I 
JSB GETCR 
JHP CHRS3 
CPA TEt1P2 
JMP CHRS2 
lSZ St3PTR 
1.LF, ALF 
STA SBPTH,I 
JMP CHRSl 

CHR 52 I SZ Cl~RS T 
CHR$3 JSZ SBPTW 

LDA • 32 
STA BLANK 
Jt1P CHRST,I 

MULTIPLY 
PARTIAL 

RESULT 
BY 

10 
ADD LATEST DIGIT 
OVERFLOW? 
YES 
STORE PARTIAL RESULT 
NO, FETCH 

NEXT CHARACTER 

ZERO 
INTEGER? 

YES 
NO, RECORD IT 
INTEGER 

TOO 
LARGE? 

VES 
NO, 

RETURN WITH 
INTEGER 

JN (8) 

RECORD TERMINATOR CHARACTER 
DUMMY 

DELETE CHARACTER 

TO END-OF•STATEMENT EXIT 
TERMINATOR CHARACTER? 
YES 
NO, FILL 

SECOND CHARACTER 

TO ENU•OF•STATEMENT EXIT 
TERMINATOR CHARACTER? 
YES 
NO, ~OVE TO NEW WORD 

AND STORE 
F U<ST CHARACTER 

SET (P+2) EXIT 
MOVE TO NEXT BUFFER WORD 
RESTORE BLANK AS 

DELEl"E CJ.iARACTER 
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8601•• 
0~2••• DELETE STATEMENT 
0603•• 
0604 044J7 
060!5 04440 
8606 04441 
&1607 04442 
0608 "4443 
0609 04444 
0610 04"45 
0611 04446 
0612* 
0613••• 

16l!J 134 
0H>513 
124204 
124204 
002'100 
006004 
01(>537 
124204 

DLSTM 

9614** ACCEPT STATEME~T 
0615••• 

** 
LOA SBlJFA,I 
JSB FNDPS 
JMP PEXMA,I 
JMP PEXNA,l 
Cl.A 
INB 
JSB Cl.PRG 
JMP PEXMA,I 

••• 
** .... 

1616• 
0617 
0618 
1619 
0620 
8621 

04447 0601~4 
04430 09306'4 
04451 040135 
04452 170 H>0 
04453 160134 
04454 01b513 
B'1455 026412 
04456 026507 
04457 006004 
04460 1MHHH 
04461 003104 
04462 140160 
04463 0020,,J 
0446'4 02647tt 
04466 002021 
04466 026510 
04467 160160 
04470 016t)J7 
04471 026474 
0'4472 160160 
04473 016556 
04414 0064g0 
fo4~75 060134 
04416 070162 
04411 160162 
04500 171D163 
04601 034162 
0450~ 0~4163 
04rrnJ 006004 
04504 15416B 
04505 124204 
045~6 926477 
04507 160160 
045113 016556 
04511 014554 
04512'· 026414 

ACTST LDA SBUFA 
CMA ,lNA 

. 0622 
0623 
0624 
·0625 
0626 
0621 
0628 
f2162·g 
8630 
06Jl 
0632 
0633 
063A 
0635 
0636 
0637 
0638 
·1639 
061.10 
0641 
0642 
0643 
0644 
0645 
0646 
0647 
0648 
0649 
0650 
0651 
06~2 

ACCSl 

ACCS2 

ACCS3 

ACCS4 

ADA SBPTR 
STA TE.MP,1 
LDA SBUFA,J 
JSB FNDPS 
JMP ACC91 
JMP ACCS4 
INS 
LDA 1,1 
CMA,INA 
ADA Tf.MP,I 
SZA,RSS 
JMP ACCS2 
SSA,RSS 
JMP ACCS4+1 
LDA TEMP,1 
JSB CLPR6 
Jt'1P ACCS2 
LDA TEMP,1 
JSB OVCt1K 
CL.0 
·LDA SBUFA 
STA TEMP2 
LDA TEMP2,I 
STA TEMP~S,I 
ISZ TEMP2 
JSZ TEMPJ 
JNB 
CPH TEMP,1 
JMP PEXHA,J 
JMP ACCSJ 
LOA TEMP,J 
JSB O\ICHK 
JSB MVTOH 
JMP ACCS2 

LOAD SEQUENCE NUMBER 
FIND STATEMENT TO BE DELETED 
DOESN'T 

f)(JST 
ZERO WORD SKIP FOR DESTINATION 
ADDRESS OF SOURCE WORD SKIP IN B 
CLOSE UP PROGRAM 
EXIT TO PHASE 1 WAIT 

COMPUTE 
LENGTH 

OF STATEMENT 
AND RECORD IT 

LOAD SEQUENCE NUMBER 
SEARCH ON SEQUENCE NUMBER 
APPEND STATEHENT TO PROGRAM 
INSERT STATEMENT JN PROGRAM 
REPLACE STATEMENT IN PROGRAM 
COMPARE LENGTHS OF 

STATEMENT BEING REPLACED 
AND .STATEMENT 

REPLACING IT 
EQUAL 

SHORTER 
LONGER, 

CLOSE UP PROGRAM 

LOAD PROGRAM SPACE REQUIREMENT 
SUFFICIENT PROGRAM SPACE LEFT? 
YES, SET COUNTER TO ZERO 
lNlTIALIZE 

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? 
MA·KE 

ROOM 
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0~54•• 
06~5* * * F J.ND SEQUENT UL POSIT I ON ** 
0656•• 
0657 04513 
0666 e4514 
06!S9 04515 
0660 04fH6 
0661 04517 
0&a2 04520 
06G3 04621 
0664 141522 
066!5 04523 

. 0666 0~524 
:0667 0.4625 
8668 04f>26 
0669 04627 
0610 04530 
0671 04631 
9672 04532 

"0673 04~33 

0614 04534 
0675 0453!5 

·1676 0453b 
0617•1t 

000680 
070163 
064112 
&154113 
026635 
16LH:UJ1 
00-)004 
040163 
002003 
026533 
f<J021~20 
02b534 
0MHHH 
002004 
lc.14090 
026lH6 
G>36t513 
G:l36513 
07 4 lt13 
126t513 

FNtPS NOP 
STA TEMPJ 
LDB PBUFF 

FNtP1 CPS PBPTH 
JHP FNDP4 
LDA 1,t 
CMA,JNA 
ADA T.EMPJ 
SZA,RSS 
.JMP FNDP2 
SSA 
JMP f NDP3 
lDA 1 
I.NA 
1~Da 
1JMP 

f'NtP2 ISZ 
FNLP3 ISZ 
FNCP4 STB 

JMP 

0, I 
FNDPl 
fNDP:> 
FNDPS 
TEt~PJ 
FNDPS,I 

·0678••• DELETE SPACE IN PROGRAM ** 
'0679'U 
PJ&S0 04l537 
0681 04540 
0682 ~4Li41 
0633 04542 
0684 0454~ 
060~ 04644 
S6a6 04'545 

. 0681' 04546 
0668 041547 
0689 04550 
069E 04551 
6601 04ti52 
·0602 04553 
8693 04t'i5A 
0694 64555 
0695•• 

000000 
iUIOl6J 
070164 
16•1001 
fMil 163 
054113 
026553 
160001 
0'0164 
0J4164 
0tHHUt4 
0~HHi44 
0bCH64 
fli'IH 13 
126537 

CLFRG 

CLPR1 

NOP 
ADA 
STA 
I .. DD 
'~Df.J 
CPB 
,JMP 
LDA 
~;TA 

ISZ 
l[NB 

TEMP3 
TEMP4 
1, I 
TEt~PJ 
PBPlR 
CL.PJ~2 
1,t 
TEMP4,I 
TEMP4 

,JftlP Cl.PR1 
CLPR2 l .. DA TEHP4 

STA PBPT~ 
JMP ClPRG,l 

SAVE SEQUENCE NUMBER 
STARTING ADDRESS 
END OF PROGRAM? 
YES, EXIT VIA CP+l) 
SUBTRACT PROGRAM 

SEQUENCE NUMBER FROH 
s-aUFFER SEQUENCE NUMBER 

EQUAL? 
YES, SET EXIT TO CP+3) 
NO, P•SEQ· NO > S•SEQ NO 1 
YES, SET EXIT TO CP~2) 
POINT (A) TO 

PROGRAM ADDRESS INCREMENT 
COMPUTE NEW ADDRESS 

SAVE STATEMENT ADDRESS 

REFERENCE LOCATION IN TEMPJ 
SKIP (A) LOCATIONS FROM JEHPJ 

AND SAVE DESTINATION ADDRESS 
SKIP TO END OF STATEMENT BEING 

DELETED, SOURCE ADDRESS IN (6) 
ALL Of PROGRAM HOVEU? 
YES 
NO, MOVE riORD FROM SOURCE TO 

DESTINATION ADDRESS 
INCREMENT DESTINATION ADDRESS 
INCREMENT SOURCE ADDRESS 

SET END~OF•PROGRAM 
POINTER 

~0696~•• CHECK FOR PROGRAH SPACE OVERFLOW ** 
0691•* 

·0698 04455& 
8699 04537 
0700 04560 
1701 04561 
1702 04562 
07&l3 04563 
0704 0t.1b64 
070!5 0456t'S 
0706 04566 
0707 04567 
'0708 04570 
0109 04~11 

60~000 
064113 
074162 
FM4000 
074164 
0'11904 
044106 
lHJ6020 
124271 
064164 
074113 
126556 

OVCHK NOP 
l.DB PBPTR 
~;To TEMP2 
AIDB 0 
STB TEMP4 
CMt'l,INB 
ADB LWBH 
SSB 
JMP FSCEf",I 
L.DB TEMP4 
SH:t f>ijPT~ 

JMP OVCHK,I 

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 
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8002• 
1003• *******************••• 
8094•••• ••• 
1005••* LIST THE PROGRAM *** 
0006•*** *** 
1067• **•******a************ 
B0'18* 
0fjQ() 

0019 
8011 

"" 12 0013 
0lH4 
8016 
l1U6 
1017 
0018 
8019 
0~20 
0021 
0922 
0023 
9024 
002~ 
8i26 
0027 
0028 
8029 
1030 
0031 
0032 
0033 
0034 
0936 
0036 
0031 
0038 
0039 
0040 
00Al 
0042 
0043 
0044 
0045 
0046 
0047 
00~8 
004\) 
0050 
0k151 
0~32 
0053 
0''154 
0065 
'1t1~6 
011'57 

04572 
04573 
04574 
04576 
04376 
04571 
04601 
04601 
04602 
0460~ 
04604 
046~5 

04606 
04607 
04610 
04611 
04b12 
'14613 
84614 
04615 
&J4616 
04611 
04620 
04621 
04622 
04623 
0462~ 

04625 
04626 
04627 
04630 
04631 
046'-'2 
04633 
0463A 

·046J5 
04636 
04637 
04640 
04641 
04&~2 
04'&'43 
04644 
'1464!5 
i464t> 
04047 
04659 
04651 
046~2 

064112 
0741'57 
01!S614 
026607 
0641~1 
074135 
114216 
etrn46J . 
160131 
016513 
1242Ctl5 
0~0000 
074157 
006400 
054136 
026614 
06037:5 
114127 
064151 
054.113 
027003 
603400 
040134 
e7i'lJ2 · 
002400 
070133 
160157 
017015 
0tl04i'6 
01f>715 
034107 
16£H57 
003004 
002004 
071467 
034157 
035467 
026644 
064134 
06''133 
114127 
026614 
161.H57 
01fd420 
0fa2903 
026670 
078162 
C01727 
'101110 

LIST 

LIST~ 

l.ISTl 

L15T3 

LIST2 

Ll5T4 

LDB 
STrJ 
JSB 
,JHI' 
LDB 
a TB 
JS8 
DEF 
I.DA 
-JSB 
JHP 
t~OP 

PBUFF 
TEMPS 
GETCR 
LIST0 
.BUFA 
SBPTR 
lNCHK,I 
t'tAXSN 
.BUFA,I 
f NDPS 
RDYDA,I 

STS TEMPS 
CLB 
CPB 
JMP 
L.DA 
JSB 
l.DS 
c:Pe 
~JMP 
CCA 

TFLAG 
LIST1 
8133 
LISTR,l 
TEMPS 
PliPTH 
LJS13 

ADA SBUFA 
STA BADDH· 
C:LA 
STA CCNT 
LDA TEMPS,I 
.,lSB OUTlN 
LOA BLANI( 
.,lSB OUTCH 
lSZ TEMPS 
l.DA H:MPS, I 
c:MA,INA 
lNA 
STA Sf.WSJ 
ISZ TEMPS 
tSl SLWST 
JMP LlST4 
L.DB SBlJFA 
LDA CCNT 
JSB LlSTR,J 
JHP l .. IST1 
L.DA TEMPS, I 
AND OPMSK 
SZA,RSS 
JMP LISTS 
STA TEMP2 
ALFrALF 
A.RS 

INITIALIZE TO FIRST 
STATEMENT OF PROGRAM 

SEQUENCE NUMBER GIVEN? 
NO 
YES, SET FOR 

SEQUENCE NUMBER 
FETCH 

IT 
LOAD SEQUENCE NUMBER 
FIND INTIAL STATEMENT 

SAVE 
ADDRESS 

HlGH .. SPEED 
PUNCH? 

~a 

YES, EMIT 
LEADER 

HORE 
PROGRAM? 

NO 
INITIALIZE 

OUTPUT BUFFER 
POINTER 

INITIALIZE 
CHARACTER COUNT 

OUTPUT 
SEQUENCE NUMBER 

OUTPUf 
BLANK 

FETCH 
STATEMENT LENGTH 

SET 
WORD 

COUNTER 
HORE 

STATEMENT? 
YES 
OUTPUT 

STATEMENT 

NULL OPERATOR? 
YES 
NO, SAVE OPERATOR 
SINGLE 



iU058 04653 064000 
B0QY eJ46!5'1 040446 . 

· .. 8068 04655 00~021 
1061 04656 026772 

·. 0_962 04657 005000 
,: 0063 046M! 006004 

0064 04661 044301 
~865 04662.160901 
~8966 0466~ 081727 
. lHr67 04664 010;,16 . 

0068 04668 850~47 
00&9 .04666 021e11 

'8070. 04667'015715 
0871 64610 160157 
·1012 04671 010425 
;es13 04672 110163 
1074 04673·01B42J 
117~ 04614 01233J 

.' 0016 04618 002020 . 
:0077 04&76 026732 
'8078 04617 902003 
1079 04700 026633 
1081 04701 05~336 
0081 04702 026725 
·0ee2 ~4783 040435 
0083 04704 002020 . 
~8084 '04705 026710 
'eeee 04796 B0J400 
0086 04107 072333 
0087 04710 06~163 
8080 04711 001727 
'008\l GM112 80170S 
009i 94713 ~10J74 
1001 94714 040363 
og92 0471~·015715 
·1093 0~716 03&333 
0~94 04717 020835 
1096' 04120 060163 
0096 04721 01~336 
0007 04722 0A035J 
~098 04723 015715 
009~ · 04724 026~3S 
01~0 ~4720 060365 
0111 04726 01b7!5 
1102 ·C472? 06~371 
0193 "04730 015715 
1104 0d131 020110 
.0105 . 047J2 020470 
ete& 041J3 0~2102 
B1i7 04734 02b1ol 
0108 04135 034157 
0109 0~736 070153 
111B 04137 160157 
9111 04740 0J4157 
1112 ~4741 1~4157 
8113 . 04742 035467 

LIST5 

LIST6 

LlST7 

LISTS 

llST9 

I 

LDB 0 
ADA M21 
SSA, RSS • 
JMP LIS12 
BLS 
INB 
ADB FOPBS 

·LDA 1,J. 
ALF,ALF 
AND MSK0 
CPA .34 
_JMP L1S14 
JS8 OUTCR 
LDA· TEMPS, I 
AND OPDf+tK 

·sTA TEMPJ 
AND TYPFL 
STA LFLAG 
SSA 

· JHP .LIST9 
SZA,RSS 
JMP LIST3 
CPA .15 
JMP LISTS 
ADA M~· 
SSA 

I 

JMP l1ST7 
CCA 
STA LFLAG 
LDA TEMP3 
Al ... F ,ALF 
Al .. F 
AND 8177 
AUA 8100 
JSB OUTCH 
JSZ LFLAG 
JMP LISTJ 
LDA TEMP3 

. AND •US 
AfJA 043 
J~lB OUTCH 
JMP LIST3 
LDA f" 
JS.a OUTC~ 
LIJA N 
JSB OUTC~ 
JMP LIST7 
XOR fLGBT · 
CL.E,SZA 
JMP LIS10 
ISZ TEMPS 
STA SIGN 
LDA .Tf.MPS,I 
lSl TEMPS 
LDB TEMPS,I 
I s·z SLWS r 

CHARACTER 

. OPERATOR? 
NO 
YES 
LOAD 

SYMBOL'S 
ASCJ.I WORD 

ADJUST 
CHARACTER 
• ? 
YES 
NO 

SAVE 
OPERAND 

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

LETTER•DIGJT CO~BJNATION? 
NO 
YES, SET 

LFLAG FALSE. 

RESTORE AND 

OUTPUT . 

LETTER 
DIGIT FOLLOWS? 
NO 
YES 
RESTORE 

DIGIT 
.OUTPUT DIGIT 

OUTPUT 
'F' 

OUTPUT 
• N' 

NUMBER? 
NO 
YES 
SET SIGN FLAG FALSE 
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8114 
&H~5 
0116 
0117 
0118 
0119 
01~0 
"12·1 
1122 
"1_2J 
0124 
0125 
"1.26 
1121 
0128 
0129 
0130 
"131 
0132 
0133 
8134 
0135 
0136 
0137 
113& 
8139 
fH40 
8141 
014~ 
0143 
0144 
9145 
0146 
8147 
8148 
0149 
0150 

· 0UH 
0152 
0163 
1154 
0155 
0156• 
0157•• 
0156• 
0159 
8160 
0161 
0162 
0163 
0164 
0166 
0166 
0167 
0160 
0169 

04743 035467 
04744·002020 
04746 
04746 
04747 
04751 
04751 
04762 
047:53 
0475d 
04756 
0475& 
047t;7 
04760 
0-i76l 
04762 
S4763 
04764 
04765 
04166 
04767 
04770 
£U111 
'-'4112 
04773 
'74774 
04i'7f5 
04116 
04171 
05000 
05001 
.,5002 
05003 
050~4 

05"0~ 
~500t\ 

05"101 
05010 
05011 
05012 
05013 
05~14 

0623BI 
114220 
0lHHH~0 

026635 
050326 
026765 
05,~336 

(HJ2981 
02()193 
060163 
0tH722 
010420 
07~162 
06'1322 
017077 
026635 
~'34151 
035467 
1MH57 
011~'15 
026635 
96&)416 
01C7HS 
06•307 
817077 
060415 
95lH62 
027056 
660476 
02b6&7 
005400 
054136 
12·~205 
,,60373 
114127 
1242fH5 
01£>115 
0170f>5 
Ll6~347 
02b667 

ISl SLWST 
USA 
CCE 
.,J SB NUMOA, I 
NOP 
JMP L.ISTJ 

L.1510 C:PA .3 
JMP LIS11 
CPA .15 
RSS 
JMP LlST6 
l.DA TEMP3 
ALF,RAL 
AND OPMSK 
STA TEMP2 
L.DB ATAB 
JSB MCOUT 
JMP LISTJ 

LIS11 ISZ TEMPS 
ISZ SLWST 
L.DA TEMPS, I 
JSB OUTIN 
JMP LIST3 

Ll·S12 L.DA BLANK 
JSB OUTCR 
L.DB STTYP 
JSB HCOUT 
L.DA REMOP 
CPA TEMP2 
JMP OUTS1 
LDA BLANK 
JMP LlST5•1 

LJS13· CLB 
CPB 
JMP 
LDA 
JSB 
JMP 

LIS14 JS0 
JSB 

TFLAG 
RDYDA,I 
8133 
LIST~, I 
RLlYlJA,, I 
OlJTCrt 
OUT ST 

LDA .34 
JMP LIST5•1 

* OUTPUT AN l~TEGER •• 
"5 (2J15 
0tHH 6 
05W17 
05020 
~5021 
0b022 
05023 
05~24 
05025 
05026 
05027 

'HJ0A00 
064434 
017522 
0t,1132 
0763fH 
006~00 

076506 
1663lH 
0070"4 
Ui'6513 
007400 

OUT IN 

OUl 11 

* 
~OP 

lDB M4 
STB DIGCT 
lDB LOVSR 
STB DlVSR 
CLB 
STB LDZRO 
l.D0 VlVSR,J 
CMB,INB 
STki MIND 
cca 

NEGATIVE NUMBER? 
YES, SET SIGN FLAG TRUE 

INTEGER? 
YES 
NO, FUNCTION? 
YES 
NO, MUST BE A PARAMETER 
COMPUTE 

PRINT 
TABLE I 

CODE 
OUTPUT 

FUNCTION NAt1E 

OUTPUT 

INTEGER 

OPERAND 
OUTPUT 

BLANK 
OUTPUT 

OPERATOR 
l"AS IT 

A REM?· 
YES, OUTPUT REMARK 
NO, OUTPUT 

A BLANK 
HIGH-SPEED 

PUNCH? 
NO 
YES, EMIT 

TRAILER 

OUTPUT 11 

OUTPUT QUOTE STRING 
OUTPUT 

INTEGER JN CA) 
SET 

DIGIT COUNTER 
SET DIVISOR 

ADDRESS 
SET LEADING 

ZERO FLAG 
NEGATE 

AND.STORE 
nIVtSOR 

SET QUOTIENT 

'I 
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0171 
"111 
01,2 
fH73 · 
0174 
8175 
0176 
8177 
6'178 
1179 
'1189 
1181 
0182 
9183 
8184 

05030 
05031 
05032 
85Mt33 
05034 
B503t5 
05036 
05037 
05G4! 
05041 
05042 
03043 
05044 
115045 
0t>046 
05047 
0~059 
05051 
iHHHl2 
05953 
060~4 

006004 
t!J42513 
~rn~021 
0270~0 
1~1'1351 
073077 
0()00J01 
002;02 
027043 
052566 
027G4'6 
040357 
072556 
0t.tl715 
l16307 7 
0~0351 
031522 
027024 
0~0357 
fH 5715 
127"15 

OUT12 

0Ull3 
·0185 
0186 
0187 
0168 
CU89 
019B 
0191• 
01920• 
0193• 

OUTPUT A STRING 

0104 05"'53 
0196 05056 
0196 050fS1 
0191 05060 
0190 ~51661 
0Ul9 05~62 
0200 06..,&3 
0201 0l1064 
0202 S5063 
0203 06066 
0204 06l-H~1 

,8205 03010 
'0200 95011 
0297 SfJ072 
0203 05013 

. 8200 050 i' t3 
02Ht 0501ts 
·0~11 6'5076 

000008 
160157 
01PJ374 
002002 
015715 
034151 
iJ35467 
002001 
026640 
16&)157 
E"H727 
0 UD314 
050325 
127~55 
9fH.'l~26 
12105!5 
015715 
027056 

OUT ST 
OUTS1 

INB 
ADA MIND 
SSA,RSS 
.JMP ..... 3 
ADA DIVSR,l. 
STA NCOUT 
t.DA l 
SZA 
.JMP OUTJ2 
CPA LDZRO 
JMP OUTI3 
ADA 
STA 
.. JSB 
l.DA 
xsz 
1.SZ 
JHP 

.48 
LDZRO 
OUTCR 
MCOUT 
DIVSR 
DIGCT 
OUTI1 

ADA .48 
JISB OUTC~ 
JiMP OUTIN,I 
• 

NOP 
LDA TEMPS,J 
ANV 8177 
SZA 
JSB OUTCf< 
ISl TEMPS 
JSZ SLWST 
RSS 
JMP LlST2 

· LDA TEMPS, I 
ALF,A.LF 
AND 8117 
CPA .2 
JMP OUTST,I 
CPA .3 
JMP OUTST,J 
JSB OlJTCf< 
JMP OUTS1 

.. 0212• 
'0~H3•• 

021•'* 
0216 
1216 

LIST .A MULTICHARACTER SYMBOL 

. ·021 i' 
0216 

'0219 
0220 
0221 
0222 
.022;s 

. 0224 
02:1.CS 

05077 
B5HH~ 

05HH 
05102 
05103 

.0f:U 04 
05106 
06Ul6 
0f.H 01 
0ti110 
05111 

00¥JiHHlJ 
1MHH'1 
910429 
r150162 
027112 
16'1£HH 
'11@331 
040326 
001101 
044000 
027100 

t1CCUT 
t1CCU1 

NOP 
LOA 
AND 
CPA 
Jli.tP 
LDA 
ANO 
ADA 
AHS 
•JJB 
JfiP 

S , I 
OPMSI\ 
TEMP2 
MCOU2 
1, I 
.1 
~3 

0 
MCOU1 

* 
** 
* 

TO ZERO 
SUBTRACT DIVISOR FROM INTEGER 
NEGATJVE RESULT? 
NO, JNCR£MENT QUOTIENT 
YES, RECOVER REMAINDER 

AND SAVE IT 

ZERO? 
NO 
YES, LEADING ZERO? 
YES 
NO, COMPUTE ASCII FOR DIGIT 
SET •ZEROES SIGNIFICANT' 
OUTPUT DIGIT 
RETRIEVE REMAINDER 
SEY FOR NEXT DIVISOR 
DIVISION NECESSARY? 
YES 
NO, COMPUTE ASCII FOR LAST 

DIGIT AND OUTPUT IT 

" ENTRY POINT 
REM ENTRY POINT 
OUTPUT SECOND CHARACTER 

OF .. ,ORD IF 
NOT NUll. 

BUMP POINTER 
REM COMPLETED? 
NO 
YES 
EXTRACT 

FlflST CHARACTER 
OF WORD 

EXIT 
IF A 

CLOSING 
QUOTE· 

OUTPUT 
CHARACTER 

LOAD INFOR~ATION 
COHPARE WITH 

OPERATOR CODE 
EQUAL 
U~4EUUAL, 

COMPUTE 

WORD· 

ENTRY 
LENGTH 

COMPUTE ADDRESS 0 F t~ EX T ENT R Y 
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1226 05112 160911 MCCU2 LDA 1, I COMPUTE 
02217 05113 918331 AND .1 ENT RV 
9228 05114 0030{14 CMA,INA LENGTH 
0229 85115 013622 STA DIGCT AND SAYE IT 
0230 05116 006104 CLE,INB SET FOR FIRST CHARACTER 
0231 05117 074163 STB TEMP3 SAVE SYMBOL ADDRESS 
0232 06120 16tH63 MCCU3 LDA TEHPJ,I LOAD WORD 
0233 05121 002041 SEZ,RSS FIRST CHARACTER? 
02~4 06122 001727 ALF,ALF YES, POSll'ION IT 
0236 0lH23 010374 AND 13177 EXTRACT CHARACTER 
0236 05124 016715 JSB OUTCR OUTPUT ll 
0237 0!J125 002240· SEZ,CME SET FOR NEXT CHARACTER 
92~8 05126 034163 JSZ TEHPJ MOVE TO NEXT WORD OF SYMBOL 
02;sg 05127 037522 ISZ DlGCT MORE CHAR~CTERS7 
0240 0tH 30 027120 JMP MCOUJ YES 
0241 05131 127"77 Jl•lP MCOU T, I 
8242• 
8243• 
0244$ 05132 905133 LDVSR DEF •+1 
0245 0513;,, 923420 DEC 100018 
0246 05134 001751 DEC 1000 
0247 05135 000144 DEC 100 
0248 05136 000012 DEC 10 
02~9· 
02GB* 
0251 u3eJ0 SFLAG EQU ARRYS 
0252 14333 TABLE EQU PRGIN 
9233 00167 LNG TH EGiU TEMPS+8 
0254 04Jb1 SMEND EQU INTCI< 
025t> 04556 SL ENG EGU OVCHK 
92ts6 04e13 TBLPT EQU FNDPS 
9251 04537 · TSFTH EQU CLPRG 
0258 04556 INT Gk EQU OVCHt< 
025~ 04333 LFLAG EQU PRGIN 
0260 '14351 D 1\1 SR EQU INTCK 
8261 04356 LDZRO EQU OVCHK 
1262 04!513 f1l~D EQU FNDPS 
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. '02641•. 
0265• 

·1266• 
0267• 
0268•. 
QJ269• 

. 021&"1• 
0271• 

·. 0272• 
' 0273 . @5137 

0274 06140 
0275 05141 

. ·0276 0514?. 
,· - 0277 0tJ143 

.0278 05144 
.. 0270 . 05145 

. . 0289 0t5146 
0281 05141 
0282 05Hi0 
0283· 05151 
0264 05152 
0285 "5153 
·0286 lfJ5154 

. 0rlS7 05HHJ 
~308 05156 
0289 . 0tH e; 
eaoe 051oe 
1291 05161 
0292 05162 
0293 05163 

. 9294. 0!H 64 
: 0203 0516~ 

· ... 0296 03166 
0291 05167 

·•,0298 0517"1 
0299 15171 
0300 . 05172 

.. · :,s:uu ca511J 
.· 0;,a2 05174 

.. : ·a;,0;, e~ 176 

061113 
851112 
124205 
070.115 
86"110 
e1011m 
i1M'117 
070116 
~60112 
070136 
164135 
074145 
064135 
034135 
144135 
015515 
034135 
160135 
00uca0 
0JH727 
010362 
9?0146 
t'tHi0365 
027116 
05k'3•3 
074135 
05f03!5J 
!0'4 l~jt} 
0133400 
010111 
~21212 

6'304• 
_'. 8305 
: 0306 
,,,• 0307 
.. 0398 

05176 060UH'S 
06171 002004 
05200 16UJ000 
e·5201 021161 

0300• 
~ S~U0 

:. 031'1 
_ 1;u2 · 
.. 9313 

. 0~14 

''315 
: :o:H 6 

0317* 
0316 
·0~19 

0ei202 
05203 
05~l0'4 

052"'5 
05206 
05207 
05210 

0UJ40l 
064135 
(102803 
044325 
650326 
006904 
014135 

05211 034135 
·05212 868135 

·····~·••A***~****~**** 
PH~SE 2 OF THE COMPILER 
··~**•·~··········~~~·· 
THIS PHASE HAS THE FOLLOWING 3 FUNCTIONSt 
·1. ~YMBOL TABLE CONSTRUCTION 
2. FOR LOOP CHf.CKING 
3. ARRAY STORAGE ALLOCATJON 

"FASE LDA PBPTR 
CPA PtlUFF 

. JMP RDYDA, I 
STA FCORE 
LDA FWAM 
STA COHL 
LDA SYMTA 
STA SYHTF 
LDA PBUFf 
STA fi'IPTR 

ML.CP1 LD0 MPTR,I 
STB .LNUM 
lDB Mf'TR 
IS! HPTR 
.~DS MPTR, l 
:STB MNPTt< 
rsz MPTR 
I.DA ~1PTR, J 

MLC10 M~S 
ALF,ALF 
''ND .63 
taTA TYPE 
C:PA .46 
'"H1P ML012 
CPA .30 
·sra MPTR 
CPA .43 
STB MPTR 
CCA 
STA M~~UNO 

JHP MLOP2•l 

MLC:12 LDA Mf'TR 
INA 
LDA 0,1 
JHP ML010 

HLC1J AND MSKl. 
L.DFJ MPTR 
SZA,RSS 
ADB .2 
CPA .3 
INB 
s ·re MPTH 

MLCP2 ISZ MPTR 
LDA MPTR 

NULL 
PROGR.01? 

YES 
NO, SET F9R•TABLE POINTER 

INITIALIZE COMMON POINTER 

INITIALIZE SYHBOL·TABLE POINTER 

INITIALIZE PROGRAM POJNTER 

SET LINE NUMBER 

COMPUTE LOCATION OF NEXT 
STATEMENT AND STORE THIS 

rETCH THE FIRST WORD IN THE 
STATEMENT AND SAVE 
THE STATEMENT TYPE 

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

'FIRST VARIABLE' 
FL"/i.G 

SEEK 
SUBSIDIARY 

STATEMENT 
TYPE 

YES, ISOLATE OPERAND 
INDEX THE PROGRAM POINTER BY 
AN AMOUNT APPROPRIATE TO THE 
OPERAND. THE FOLLOWING APPLIES 
OPERAND m 0 ADD 2 TO POINTER 
OPERAND •3 ADD 1 TO POINTER 

INCREMENT WORD•OF•STATEHENT PTR 
STATEMENT 
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1328 
03~1 
0322 
6'323 
8324 
0:525 
0326 
0321 
0323 
0329 
0339 
6J331 
9~32 
0333 
G334 
0~3ts 
0336 
0337 
8338 
0339 
0340 
·0341 
0342 
0343 
"~ ... 
0348 
03•6 
0347 
0;.U8 
0349 
0359 
0351 
0J62 
0353 
0354 
0355 
03!56 
03S7 
0368• 
0360 
0361 
0361 
0362 
8363 
0364 
0366 
0~66 
0367 
8368* 
0369 
0370 
0311 
0372 
0373 
0374 
037~ 

0!5213. 8~1515 
lit5214 927272 
35215 160135 
05216 0.02020 
05217 027202 
05220 010401 
06221 0fd2003 
05222 027211 
05223 0701~7 
'1t5224 010336 
05223 13toJ36 
05226 e21301 
05227 040'434 
0~230 802020 
05231 027320 
05232 060157 
06233 1142;,1 
032~4 096021 
03235 ftJ272A4 
~5236 06H47" 
0ti2J7 064411 
05240 078160 
05241 014161 
05242 060433 
05243 IU 76S 1 
052A4 064146 
15246 060157 
0tS246 054'347 
05247 027261 
052UB 054346 
05251 034171 
052B2 021211 

•05253 034115 
05254 96.t115 
05256 054116 
GHi256 027511 
05257 170115 
05260 027211 

05261 064115 
0B262 05 .. 113 
05263 014477 
05264 1'5dl15 
05265 062001 
05266 027263 
05~67 044431 
05270 07 4115 
m5211 021211 

05~72 050113 
05213 092001 
8527~ 027161 
0621'5 060146 
95276 0~0350 
05277 027'107 
05J00 014477 

HLOP3 

ML·CP4 

ME~3 

MLCP5 

CPA MNPTR 
JMP HLOPt> 
LDA MPTR,I 
SSA 
.JMP ML013 
AND fc1SK1 
SZA,~SS 
JMP MLOP2 
ST A ~180X 1 
AND •HS 
CPA .15 
.JHP t.,LOP6 
ADA M4 
SSA 
.Jf1P Mt.OP7 
LDA HBOXl 
JSB SSYMA,I 
ssa,Rss 
,JMP MLOP3 
LDA MNEG 
l.Da MNEG+l 
STA MBOX1+1 
UYB MBOX1+2 
L·DA M;, 
JSO ESYPH 
t.na TYPE 
LDA MBOXl 
CPfl .34 
JHP MLOP4 
CPU .33 
!SZ MWDNO 
JMP r~LOP2 
lSl fCORE 
L.DB FCORE 
CPB SYMTF" 
~1MP t1ER8•1 
STA F"CORE,J 
JHP MLOP~ 

L.DB FCORE 
CPS PBPTfo< 
JSB Et~RON 
CPA FCORE,l 
RSS 
JHP MElt3• l 
ADB Ml 
STB .f.CORE 
JMP t1LOP2 

CPA PSPTH 
RSS 
JMP MLOPl 
LDA TYPE 
CPA .37 
JMP M1LOP 
JSB ERROR 

EXHAUSTED? 
YES 
NO 
'CONSTANT' OPERAND? 
VES 
NO 
NULL OPERAND? 
YES 
NO, SAVE IT 
PROGRAHMER•DEFJNED 

. FUNCTION? 
YES 
NO 
ARRAY VARIABLE? 
YES 
NO, SIMPLE VARIABLE 
ALREADY IN 

SYMBOL YABLE? 
VES 
NO 
ENTER 

J·T WI TH 
•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 LATEST ENTRY? 
YES 
NO 
REMOVE 

MATCHED 
ENYf~Y 

PROGRAM EXHAUSTED? 
YES 
NO 
YES 
END STATEMENT? 
YES 
NO 

• 
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0316 
03f 7 
0378 
0379· 
0381 
0381. 
0382 

· 03e;s 
0304 
0386 
03&6 
0387 

. 0~88 
0389 
0~91 
0~91• 
0392 

. 0393 
0394 
0306 
0306 
0397 
0398 
8399 
040'1) 

. 9401 
04Y2 
0433 
0404 
0406• 
,,fe6 
0401 
0498 
fM99 
0410 
0411 
0412 
0413 
0414 
04H5 
0416 
0417 
0410 
0.410 
0421 
0421 
0M!2 
0423 
0424 
0429 
0426 
0'127 
0428 
fj4039 
0430 
04~1 

06301 
05~:rn2 
'15303 
053CJ4 
053~J6 
05306 
95307 
0U3U> 
06311 
0ll312 

. 05313 
0tS31.4 
05313 
0t.l316 
05.317 

353~?0 
05321 
06~22 
05333 
iH53i?.41 
053~t5 
05S2u 
05327 
05JJ0 
e53;u 
0t1J32 
05333 
00334$ 

95333 
0fS~36 
05331 
053,HJ 
05J4! 
05342 
'~5343 
05344 
05345 
0531-16 
0fHJ47 
00Jr.10 
0tl351 
lHrnf•2 
ern~ms 
UfHW4 
053tl5 
fHi3G& 
em~rn:r 
irn~HHl 
053{) 1 
B5J62 
05363 
053~t4 

03~65 

iHM66 

16CH35 
t'16420 
05;414 
002001 
027211 
()60157 
114~31 
0"0021 
91~417 
0001;,5 
04fil326 
lJ7" 168 
060432 
9175"1 
127211 

075001 
060146 
050341 
6t21333 
GHHl342 
027335 
017522 
027211 
00240~ 
070160 
0i'01'H 
070162 
827310 

e:u 135 
034135 
1&0135 
0211727 
0!i4433 
027347 
03413tS 
034135 
130135 
BU2f~lH 
r?J30324 
91LH61 
070162 
fH240@ 
07tH60 
017522 
027:Ji'3 
0601A6 
iHS0342 
802001 
021370 
86U161 
016336 
064110 
074160 
0440t:10 

MLOP6 LOA MPTR,I 
AND OPMSk 
CPA DEFOP 
RSS 
JMP Ml..OP2 
LDA M00X1 
JSB SSYMA,J 
SSB,RSS 
JSB ERROR 

f1ER4 LDA HPTR 
ADA .3 
STA H80X1+1 

. LDA M2 
JSB ESYHT 
JHP MLOP:t 

HLCP7 STA 1 
LDA TYPE 
CPA .27 
JMP MLOP8 
CPA .28 
JMP "1LOP8 
JStl MSYHT 
JMP Nl.OP2 
CLA 
STA MBOX1+1 
STA M80X1+2 
STA M80X1+3 
JHP MLOPk> 

MLCPO tSl MPTR 
ISZ MPTR 
LDA MPTR,l 
ALF,ALF 
CPB M3 
JMP •+5 
I SZ ~1PTR 
ISZ MPTR 
IOR MPTR,I 
RSS 
IOR .1 
STA MBOX1+2 
STA MBOX1+3 
CLA 
S'rA MBOXl.e-1 
JSB HSYHT 
JMP MLOP9 
LDA TYPE 
CPA .28 
RSS 
JMP Ml0P0 
Ll>A MBOX 1 +2 
JS8 HDIH 
LDO COML 
STB HBOX1+1 
A DB 0 

ISOLATE 
PRECEDING OPERATOR 

'DEF• ? 
YES 

NO GO TO PROCESS NEXT WORD 
SEARCH SYMBOL TABLE FOR 

THE FUNCTION 

FOUND. ERROR MULTIPLY DEFINED 

ENTER THE FUNCTION INTO THE 
SYMBOL TABLE TOGETHER WITH 
ITS ENTRY POINT JN THE SOURCE 
CODE 
GO TO PROCESS THE NEXT "ORD 

DIM STATEMENT? 
YES 
NO, COM STATEMENT? 
YES 
NO, LOOK FOR IT IN SYHBOL TABLE 
FOUND 
NOT THERE 
ENTER JT WITH 

DIMENSIONS AND 
DIMENSIONALITY 

UNDEFl~ED 

PROCESS COM OR DIM STMT 

PICK UP FIRST DIMENSION 
SHIFT TO M. s. PART OF WORD 
IS THIB A SINGLE DIMENSION ARRAY 
YES, JUMP 
NO, INDEK 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 FLAO IN 
STORAGE ALLOCATION SLOT 

lN SYMBOL TABL.E? 
NO 
YES 

IS STMT A COM 
NO, JUMP 
YES PtC« UP PACKED DIMENSIONS 
COMPUTE STORAGE REQUIRED 
POINTER TO NEXT· FREE LOC IN COM 
STORE lN STORAGE ALLOCATION SLOT 
UPDATE POINTER BY THE AMOUNT OF 
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0432 
0413 
0434 
843& 
1436• 
0437 
0438 
9439 
1440 
0441 
1442 
8443 
1444 
IA4t5 
0446 
8447 
0~41 
9449• 
045tiJ• 
0451• 
0452• 
1453• 
·0•540 
1455• 
8456• 
8.1151* 
8458 
0439 
8460 
0461 
8462 
1463• 
0464 
846'5 
0466 
1461 
8468 
fl469 
B41S 
0471 
0~72 
8473 
0474 
0475 
9476 
0477 
0478 
0479 

""D" 0~81 
0482 
1483 
8484 
0485 
IU86 
0487 

'15367 m74t7e 
05379 06~434 
05371 911501 
09312 027211 

95J13 844325 
05374 16llHBB1 
05316 902092 
05376 0&4477 
05371 0601~6 
r!Hl401 051342 
05411 124270 
054G2 '161161 
i15403 17DfhH 
004~• 006fJ04 
05496 17.,981 
03406 021211 

05407 06 .. 115 
034Ut 050113 
6'5'111 002001 
05412 014477. 
05413 t)64116 

05414 954117 
05415 027466 
05416 160001 
0tl417 9 HJ336 
05420 e44325 
0t•421 e5~336 
05422 021414 
05423 00&0g4 
C~B424 040434 
(~5426 00~025 

05426 121414 
06427 002~J03 
mt>43e 014477 
95431 002004 
05432 07iD160 
054.33 07 4 US7 
05434 160001 
05435 002002 
05436 027445 
05437 06350" 
05440 034160 
05441 040333 
05442 1700\H 
05443 044431 

STB COML 
~LOP0 LDA H4 

JSB ESYMT 
Jf1P MLOP2 

MLCP9 .ADB .2 
LDA 1,1 
:SZA 
.JSB ERROR 

MER5 LDA TYPE 
CPA .28 
.JMP ESYNJ, I 
t .. DA MBOX1+2 
STA 1,1 
:r NB 
STA 1,1 
JMP MLOP2 

STORAGE ASSIGNED. 
ENTER THE FOUR WORD ENTRY 
PREVIOUSLY SET UP IN ~BOX1 INTO 
SYMBOL TABLE AND CONTINUE 

CHECK THE FOR"AL DIMENSIONS 
LOCATION TO SEE IF THE DIMENSION 

JS ALREADY DEFINED 
ERROR, DOUBLY DIMENSIONED 

COM STMT? 
ERROR HJSPLACED COH STMT 

STORE THESE Dl"EN810NS I~ FORMAL 
AND ACTUAL SLOTS IN SYMBOL TABLE 
ENT RV 
GO TO PROCESS NEXT WORD 

THE Sf.CTJON WHICH FOLLOWS CHECKS 
THA ,. ALL ron LQfll)S HAVE BEEN 
TERMlhATEO, ASSIGNS THE STANDARD 
DIMENSIONS TO·UNDIMENS10NED ARRAYS 
AND MAKES STORAGE ASSJGNHENTS FOR 
ALL ARRAYS WHICH DO NOT APPEAR IN 
A CCJM STMT 

H1LOP L.DA FCORE 
CPA PBPTR 
RSS 
JSB ERROR 

MER6 LDB SYMTF 

M2LOP CPB SVHTA 
JMP H4LOP 
LDA 1,I 
AND .15 
ADB .2 
CPA .15 
JMP M2LOP 
INB 
ADA M4 
SSA,IN~,RSS 

Jt1P H2LOP 
SZA,RSS 
JSB .ERROR 

MER10 tNA 
STA MBOX1+1 
STB HBOX1 
LDA lrl 
SZA 
JMP HJLOP 
LDA STDJl1 
ISZ HOOXl+l 
ADA .9 
STA 1,I 
ADB t11 

ALL FORS 
MATCHED? 

YES 
NO 

MORE SYMBOLS? 
NO 
YES 
ACCONT FOR 

A FUNCTION 
IS. IT? 
YES 
NO, ACCOUNT For~ 

SIMPl.E VARIABLE 
JS IT? 
YES· 
NO, # OF SUBSCRIPTS KNOWN? 
NO 
SAVE 

FLAG 
SAVE POINTER 
DEFINED 

ARRAY? 
YES 
NO, LOAD 

APPROPRIATE 
STANDARD DIMENSIONS 

RECORIJ AS 
FORMAL AND ACTUAL 
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8488 054144 171UHH STA 1,1 DIMENSIONS 
0489 0544\!J 019336 f'tJLOP JSB MDIM SAVE STORAGE 
04 e 05446 076160 STA HBOX1+1 REQUIREMENT 
0491 15441 064151 1LDB MBOXl l.040 
1402 0!54~0 044432 ADB M2 ADDRESS OF 
84\l~ 1~4ts1 160001 lDA 1,J F.LEHENT SPACE 
0404 05'452 tHHH"12 .S?A DEFINED IN COM? 
0405 fHJ453 021464 JMP HEJl7 YES 
0496 0546~ 06fH 15 lDA FCORE NO,· USE CURRENT 
1&91 "54$15 1)"90f0l STA 1, I FREE•CORE ADDRESS 
1498 054S6 049160 ADA MBOX1+1 UPDATE FREEmCORE 
0409 0tS467 010115 STA FCORE ADDRF.SS 
0500 05460 003004 CMA,INA OUT 
lf)01 B~461 040116 ADA SYHTf OF 
lti02 06462 002020 SSA SPACE? 
1603 05463 014477 .JSB ERROR YES 
1504 05464 044326 MER7 ,~DB .J NO, ADVANCE POINTER 
8505 05465 027414 JMP H2LOP TO NEXT ENTRY 
8006• 
0507 05466 064113 M4LCJP I.DB PBF-1 TR t lH T t AL I Z E ALL 
0508 0:5467 0!5411!5 CPB FCORE ARRAY ELEMENTS 
0509 05470 124203 ,JMP FASEJ,I TO 'UNDEFINED' 
1510 05471 0f)~47fi.1 l..DA hNEG 
0~11 05472 110001 STA 1,1 
0tH2 05413 06~6004 INB 
0fH3 0347A 06k>471 I.DA MNEG+l 
0914 05415 17,1001 :STA 1, I 
e5t5 05476 006'004 INB 
1016 05471 027.467 ,JMP M4LOP+1 
8517• 
iHH6 05500 005001 · STtlM OCT 5001 . 
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1820• 
9011• 
01522• 
0523• 
0524• 
0523• 
8526• 
0827 
1!528 
8f)29 
0t339 
053! 
0532 
0533. 
0~:,A 
0535 
053& 
1637 
16~8 
9939 
0540 

-8541 
8!542 
1043 
064 ... 
eeMs. 
6546* 
0841• 
05'48 
0549 
06!Se 
0551 
0652 
eee:s 
0554 
0555 
03rJ6 
0657 
0558 
0559 
9~60 
0561 
0562 
0663 
0564 
0565• 
0566• 
0567 
0368 
0669 
0510 
0e11 
0512 
0573 
0574 
0515 

85501 
05502 
frHHHJ3 
05504 
05506 
05006 
05307 
05510 
05011 
05512 
e5tH3 
05514 
05515 
05516 
06tH7 
05320 
05521 

03522 
05523 
05524 
05526 
05526 
05527 
05530 
05531 
05532 
05933 
05634 
0553(5 
05!53~ 
05537 
06540 
05~41 
05542 

100000 
071467 
040116 
070116 
071536 
003"004 
840115 
002021 
014477 
067543 
1600£11 
111536 
006004 
035336 
035467 
027513 
127501 

•*******·~···~···*******•**** 
ENTER SYMBOL TABLE SUBROUTINE 

**•********•·······~········· 
TR•NSFER -<AJ WORDS FROM THE BUFFER ADDRESSED 
BY HBUF Tn THE TOP OF THE SYMBOL TABLE. 

ESYMT NOP 
STA MBIN1 
ADA SYMTF 
STA SYMTF 
STA MBIN2 
Ct-1A, INA 
Al>A FCORE 
SSA,RSS 
JSB ERROH 

MEJ(8 LDB MBUF 
LD4 111 
STA M81N2,I 
lNB 
lSZ MBIN2 
YSl MBJN1 
JMP MEr~a+ 1 
-.JMP ESYMT, I 

SAVE NEGATIVE OF LENGTH OF ENTRY 

MOVE SYMBOL TABLE START LOCATOR 
UP BY THE LENGTH OF ENTRY 
CHECK nu T' THE SYMBOL TABLE AND 

FOR TABLE DO NOT OVERLAP 

OVERLAP ERROR 
POINTE~ TO REQD ENTRY 
TRANSFER ENTRY TO THE SYMBOL 
TABLE 

RETURN 

····~······••ft•~········~·········•6•********• ,SUBROUTINE TO SEARCH SYMBOL TABLE FOR AN ARRAY 
*Q************~********•Q········-~·······~··· 

000000 
075467 
060157 
114231 
0~6Y21 
127522 
03~467 
0020ftl1 
fd27541 
030467 
040325 
040431 
114231 
006021 
014477 
031522 
127522 

MSYMT NOP 
STB HBIN1 
LDA fw1BOX1 
JSB SSYMA,I 
ssa,Rss 
JMP MSYMT,J 
ISZ t-1BIN1 
ASS 
JMP MSYM 
IS1. M01Nl 
ADA .2 
ADA Ml 
JSB SSYMA,I 
ssa,Rss 
JSB ERROR 

MSYM· I SZ MSYMT 
JMP MSYMT,t 

B GIVES ARRAY TYPE •3 • 1 DIM, 
w2 • 2DIM, -1 • UNDIHENSIONED 
LOAD IDl~NTIFIER 

SEARCH SYMBOL TABLE 

FOUND, RETURN 
IF ARRAY UNDIMENSIONEn 

JUMP TO NOT FOUND EXIT 
SET UP TO CHECK THAT ARRAY DOES 
NOT APPEAR JN THE TABLE WITH ~ 
DIFFERENT DIMENSIONS. CHANGE 

TYPE 2 TO 1 & TYPE l TO 2 AND 
SEARCH AGAIN I 

FOUND, !~CONSISTENT DIMENSIONS 
NOT FOUND, INCREMENT RETURN 
ADDRESS AND RETURN 

0fH543 090157 
001lH' 

MBtJF DEF TEMPS 
MBOX1 EQU TEMPS 
MBINl EQU SLWST 
MBlN2 fl'.W RSCHK 
MPTR EQU SBPTR 
MNPTk EQU OPCHK 
CO~L EQU TEMPS+9 
MWtNO EQU TEHPS+10 
DIGCT f(rn MSYMT 

01467 
01536 
0013e'i 
0161fS 
00110 
0~111 
03522 



PAGE 0383 #86 EXECUTE THE PROGRAM 

0012• 
0&13**" 
0004•• EVALUATE A FORPULA 
8005*"* 
0006• 
0007 
0008 
0009 
8110 
1011 

~!5544 
G5t:l43 
95546 
055 .. 7 
05530 
05551 
0S532 
05893 
05554 
05550 
05t'i56 
05551 
055&0 
05561 
06562 
0tJ56J 
fdf.1364 
0ti566 
05566 
05567 
'13570 
05671 
05672 
05573 
0661,, 
05576 
05576 
05577 
05600 
~Hi60 t 
05602 
0t}603 
05l'>04 
0560~ 
0~606 
05&QJ)' 
05610 
05611 
05612 
@5613 
05614 

me 1 a 
0013 
0lH4 
8015 
0016 
0011 

"" 18 0tH9 
0020 
0021 
0022 
"'n3 
0024 
00a5 
0026 
0027 
0S28 
0fJ29 
0639 
0031 
0032 
8033 
0034 
""36 
0036 
0037 
9038 
0039 
8040 
0041 
8042 
1043 
0B44 
0046 
0046 
8947 
0048 
lHJ49 
0050 
00fH 
0052 
0063 
&HHS4 
00~5 
0056 
011'51 

''561 e 
05616 
05617 
6~620 
05621 
"5022 
0562~ 
05624 
05625 
05626 

0f~0900 

006490 
015467 
100157 
034157 
fU0425 
070165 
0!.12fti03 
027567 
'115416 
0{3~929 

9276~6 
114231 
00&007 
1242()7 
610336 
05fJ336 
0276()1 
174142 
160151 
010420 
001121 
0640fd0 
0.44301 
040440 
002020 
006400 
0404PH 
002021 
0064fd0 
922400 
l6fHHH 
0104EH 
010166 
12EHHH 
001100 
6!>10165 
027617 
110140 
060140 
170142 
002004 
174'100 
160141 
fU 0376 
003000 
040166 
002020 
027751 
002001 
034141 

FORMX 

FORM! 

FORM2 

F OtH1'i 

FOR11 

FOR10 

*** •• 
*** 

NOP 
CLB 
JSB SL~~ST 
l.DA TEMPS, I 
XSZ TEMPS 
AND OPDMK 
ST A TE~tPS+6 
SZA,RSS 
~fHP FORM2 
JSH BHSTP 
SSA 
JMP FORM4 
JSB SSVMA,J 
rNe,SZB,RSS 
JMP E8M1A,I 
AND .1!5 
CPA .15 
JMP FORM6 
STB HSTPT,I 
LDA TEMPS,J 
AND OPMSK 
ALF,ALF 
LDB 0 
ADB FOPBS 
ADA f-18 
SSA 
CLB 
ADA D53 
SSA,RSS 
CLB 
CLA 
LDA 1,1 
AND MSKl 
STA TEMPS+7 
XOR 1,J 
ARS 
STA TEMPS+6 
JMP FOR11 
STA TSTPT,I 
LDA TSTPT 
STA HSTPT,I 
INA 
STB 0,1 
L DA L.STPT, I 
AND MSK0 
CMA 
AllA TEMPS+7 
SSA 
JMP FORH9 
RSS 
ISZ LSTPT 

FORMULA BEGINS IN <TEMPS) 
INITIALIZE OPERATOR 

STACK 
FETCH OPERAND 
SET FOR NEXT WORD OF FORMULA 
EXTRACT OPERAND 

AND SAVE IT 
NULL OPER~ND? 
YES 
SET STACK FOR OPERAND ADDRESS 
FLAG BIT SET? 
YES 
FETCH OPERAND ADDRESS 
EXIST ANT? 
NO 
YES 

FUNCTION? 
YES 
NO, STACK OPERAND ADDRESS 
FETCH 

OPERATOR 
POSITION IT 
l..OAD ADDRESS OF 

OPERATOR•S INFORMATION WORD 
NON-FORMULA 

OPERATOR? 
YES 
NO, r~oN-FORttULA 

OPERATOR? 
YES 
NO 
LOAD INFORMATION WORD 
SAVE 

PRECEDENCE 
SAVE 

IDENTIFICATION . 

STACK HIGH WORD 
ST ACK l1PERAND 

ADDl~ESS 
STORE 

LOW WORD 
DOES OPERATOR 

ON TOP OF 
. OPERA TOR STACK 

HAVE HIGHER 
PRECEDENCE? 

YES, EXECUTE IT 
NO 
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90~8 05621 064166 LDB TEMPS+7 RETRIEVE PRECEDENCE 
8009 05630' 044444 .ADB M1!5 NO, LEFT PARENTHESIS 
0060 05631 lHH>020 !558 OR LF.FT BRACKET? 
0061 05632 044336 ADB • us NO, RESTORE PRECEDENCE 
0062 '1563J 04410~ ADB TEMPS+6 COMBINE IDENTIFICATION 
0063 0563~ 1Ut>467 ,JSB Sl.WSl WITH PRECEDENCE A~D STACK 
0064 06635 027547 ,JMP FORM1 
0065 05636 930470 FORM4 CPA FLGBT CONSTANT? 
0066 05637 027645 ,JMP FORM5 YES 
8067 '55640 010336 ''ND .15 NO, PRE•DEFlNEo· 
0068 05641 050336 (:PA .15 FUNCTION 
8009 05642 027726 ,JMP FORM7 YES 
9070 05643 (364170 l .. DB TEMPS+9 NO, MUST BE A 
0071 05644 A27666 ,JMP FORM2•1 PARAMETER 
0012 05645 0~4157 FORH5 l..DO TEMPS LOAD CONSTANT ADDRESS 
8073 05646 034157 lSZ TEMPS MOVE POINTER TO 
0074 0~647 0:54167 ESZ TEMPS NEXT CODE WORD 
0075 05650 027566 JHP FORt12•t 
1076 05t'HH 07416!5 FORH6 STB TEMPS+6 SAVE SYMBOL TABLE POINTER 
0011 06652 064140 L.DB TSTPT SAVE CURRENT POINTER 
0078 05t>53 013467 JSB SLWST TO TEMPORARY STACK 
0079 05654 164165 L.DB TEMPS+6,I 
0080 05655 015467 JSB SL~' ST SAVE FUNCTION ADDRESS 
0081 06656 063eJ44 LDA f ORMX SAVE CURRENT 
0082 05657 1701A2 STA JiSTPT, I FO~MX RETURN ADDRESS 
1083 05660 017544 JSO FORMX EVALUATE THE PARAMETER 
1084 05661 034151 ISZ TEMPS UPDATE FORMULA POINTER 
1089 05662 034'157 JSZ TEMPS PAST RIGHT PA~ENTHESIS 
0086 05663 06~157 LDA TEMPS SWITCH 
00 81 05664 164141 LDB LSTPT,I FORMULA POINTER 
0088 05665 014107 STB TEMPS TO FUNCTION'S 
8069 05666 170141 STA LSTPT,1 FORMULA 
0090 0~667 064170 LDB TEMPS+9 SET 
0091 0~010 160142 LDA HSTPT,J PARAMETER POINTER 
0092 05671 0341.41 !Sl LSTPT TO NEW PARAMETER, 
a0g:s 86672 034142 !SZ HSTPT SAVING PREVIOUS 
0094 0567;, 174141 STB l.STPT,t SETTING ON 
0095 05674 010170 STA TEMPS+9 LOl~·CORE STACK 
0096 05615 050140 CPA TSTPT PnOTECT PARAMETER IF 
9091 05676 0lb536 JSB RSCMK ON TEMPORARY STACK 
0098 05611 IH 7544 JSB 'FORMX EVALUATE FUNCTION 
0099 0es100 16014'1 LDA LSTPT,I RESTORE OLD 
0100 05701 070170 STA TEMPS+9 PARAMETER POINTER 
0101 05702 06''141 LDA LSTPT CUT RACK 
0102 0!J70:5 040433 ADA MJ LO,~·CORE 

8103 05704 071t.1141 STA LSTPT STACK 
8104 05705 0020kj4 INA RESTORE ORIGINAL 
0UH5 05106 164000 LDB '', r TEMPORARY STACK 
0106 05707 074140 STB TSTPT POINTEJ~ 

0101 05710 002~04 INA RESTORE 
0108 0B1U 164000 LDB 0,t ORIGINAL 
9Hl9 03712 074157 STB TEMPS FORMULA POINTER 
CHUI 05713 tr:H D505 JSB ST TOP POP RESULT 
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8112• 
01!3•• PRE-DEFINED FU~CTIONS RETUHN HERE WITH RESULT 
11~4* 
01HJ B5714 
1116 05715 
0117 03716 
1118 05717 
0119 06720 
1120 05121 
~121 05722 
012a 0s123 
0123 05724 
0124 0512!5 
0125 86726 
0126 06121 
0127 05730 
8128 057~1 
0129 05132 
0130 05733 
8131 0973.C 
0132 0513~ 
8133 '1513& 
0134 05737 
0135 eS14fa 
0136 05141 
8137 rD5742 
01;se 0574~ 
6'139 f6!5144S 
Bl•B 05745 
8141 05746 
1142 05147 
8143 05750 
1144 03751 
1145 05152 
CU46 05753 
0147 057~4 
fU46 09755 
0149 05166 
"urn 03151 
013~ 05160 
0152Q• 

171140 
06iH 40 
902004 
1141000 
034142 
164142 
071544 
f"40431 
170142 
027667 
06fH6B 
001127 
0017&10 
010344 
040305 
16•000 
015467 
©63tM4 
170142 
017544 
034157 
034157 
164141 
trn34EH' 
040141 
010141 
077G01 
01()505 
127501 
1&~141 
007400 
044141 
014141 
001121 
fJl ~314 
0tHJ304 
124000 

FOR12 STA TSTPT,J 
LDA TSTPT 
INA 
STB 0,I 
ISZ HSTPT 
LDB HSTPT,I 
STB FORHX 
ADA Ml 
STA HSTPT,1 

·JHP FORM2 
FORM7 LDA TEMPS+6 

ALF,ALF 
ALF 
AND 
ADA 
LDO 
JSB 
LDA 
STA 
JSB 
ISZ 
ISZ 
lDB 
CCA 
ADA 
STA 
:ST8 
,JSS 
.JHP 

f"Of'M9 LDA 
cca 

.Jl 
PDFBS 
'-1, I 
SLWST 
FORMX 
HSTPT,J 
FORMX 
TEMPS 
TEMPS 
LSTPT,I 

L$TPT 
LSTPT 
ESYMT 
ST TOP 
ESYMT,I 
l.STPT,l 

,lDS LSTPT 
STB LSTPT 
ALF,ALF 
AND 8177 
ADA ARBAS 
,JMP 0, I 

0153oQo EXECUTION BRA~CH TABLE ** 
0Ul4•• 
fUG5 05161 
0156 05162 
I HJ7 05763 
8158 05764 
DUH) 05765 
1160 05766 
euu 0s767 
0162 0!5170 
1163 06171 
0164 05112 
8165 05713 
0166 06774 
1167 0571~ 

006203 
0~6,~44 

0l'160A4 
006044 
~J06ff 44 
0t-'620!5 
006210 
0tH>216 
0~6312 
006353 
""'6364 
1 l1"205 
100205 

XECTB DEF 
DEF 
JlEF 
llEF 
DEF 
DEF 
DEF 
DEF 
IJEf 
DEF 
llEF 
I>EF 
DEF 

ELET 
XEC4 
XEC4 
)(fC4 
XEC4 
EGO TU 
EIF 
f.FOR 
ENEXT 
EGO SB 
ERTRN 
RDVDA,I 
RUYDA,I 

STORE HIGH HORD 

STORE 
LOW HORD 

RESTORE FORMX 
RETUUN ADDRESS 

STACI< ADDRESS 
OF RESULT 

COMPUTE 

FUNCTION 

ADDRESS 

SAVE FUNCTION ADDRESS 
SAVE CURRENT 

FORMX RETURN ADDRESS 
EVALUATE THE PARA"ETER 
UPDATE FORMULA POINTER 

PAST RIGHT PARENTHESIS 
POP 

FUNCTION 
ENTRY 

ADDRESS 
SAYE 
POP PARAMETER 
EVALUATE FUNCTION 
UNSTACK 

OPERATOR 
!~FORMATION 

WORD 
COMPUTE 

SUBROUTINE 
ADDRESS 

EXECUTE 

LET 
DIM 
COM 
DEF 
REH 
GO TO 
IF 
FOR 
NEXT 
GO SUB 
RETURN 
END 
STOP 
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8168 
0109 
8171 
0171 
8172 
8173. 
0174 
0175 
8176• 

"'776 
05771 
06€800 
06001 
06'102 
0600;5 
060041 
06005 

006373 
0~6412 
906044 
0f,6441 
00647.t 
0066d3 
006656 
011456 

lfJEF 
IOEF 
DEF 
}JEF 
DEF 
DEF 
DEF 
llEF 

EWAIT 
EC ALL 
XEC4 
Ef~EAD 
EPRIN 
EINPT 
ERSl'R 
EMAT 

117?• ••••••~n***********•••••• 
9178•*** *** 
0179••• EXECUJE THE PROGRAM *** 
0150•••• *** 
11010 *******Q***********•··~·· 
0182• 
1183•• 
8l84•••1NITIALIZE FOR OUTPUT ** 
8186•• 
1186 Bf.\006 
1181 060~7 
0188 06010 
0169 06011 
0190 06012 
,,.191** 

002400 
070146 
0701!55 
002004 
070H>6 

XEC CLA 
STA TYPE 
STA XH 
INA 
STA XL 

1192••• INITIALIZE THE DATA POINTER 
0103•• 
0194 "&r?.113 
019l5 06014 
0196 06015 
1197 06~'16 
1198 06017 
0199 06020 
0290 06021 
0201 06022 
9202 06023 
0203 06024 
0204•• 

003400 
010'151 
070147 
064112 
074150 
160315 
~J161~5 
026025 
074147 
016074 

CCA 
ST~ 
STA 
LDB 
STB 
LDA 
JSB 
JMP 
STB 
JSB 

DCCNT 
DSTRT 
PBUf F 
NXTDT 
ADATA,l 
STSfHi 
XEC2 
DSTRT 
SET DP 

0205*** . INITtALlZE ST~CK POINTERS 
12060• 
0201· 06'125 
e2ee e&026 
1209 06'121 
02 lf.J. 0cHJ3QI 
0211 06031 
0212 06032 
0213 .,603J 
0214 06(1}34 
0215 06035 
0216 06'136 
0217 0612137 
0218 "'6040 
0219 06~41 
0220 06042 
8221 0604J 

064116 
074142 
064115 
074140 
044337 
074120 
074141 
001010 
0441•2 
006020 
025473 
1364426 
074127 
064112 
026054 

XEC2 LDA 
STA 
LDB 
STB 
ADB 
STB 
STB 
CMA 
ADB 
SSB 
JMP 
LDP 
STB 
LDB 
JMP 

SYMTF 
HSTPT 
FCORE 
TSTPf 
.23 
LS TAK 
LSTPT 

HSTPT 

El 
RHODE 
LISTR 
PBlJFF 
XECB 

** 

** 

WAIT 
CALL 
DATA 
READ 
PRINT 
INPUT 
RESTORE 
MAT 

SET COUNTER FOR 
CHARACTERS OUTPUTTED 

INITIALIZE 
RA~DOM 

VARIABLE 

SET 
'NO 

DATA·, 
CONDITION 

SEARCH FOR FIRST 
DATA STATEMENT 

NONE FOU~D 

SAVE STATEMENT LOCATION 
SET OATA POINTER 

INITJALilE 
POINTERS TO 

DO 

'HIGH CORE' STACK, 
'TEMPORARY' 

STACK, AND 
'LOW COflE' 

STACK 

STACKS 
HEET? 

YES 
NO, SHIFT TO 

RUN MODE 
BEG JN 

EXF.:CUTION 
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1Hl23** 
e2a~··* FIND NEXT STAlEMENT TO BE EXECUTED ** 
8225•• 
0226 0604• 
0227 06045 
0220 06046 
0229 06047 
1230 0&059 
0231 06051 
8232 06092 
0233 0tHHJ3 
0234 "6054 
0235 06055 
0236•• 

0&0144 
064143 
150001 
026055 
064112 
114213 
001UJ00 
~'14477 
160001 
010145. 

XEC4 

XEC5 
X~C6 

LDA 
LDB 
CPA 
JMP 
LDB 
JSS 
NOP 
JSB 
LDA 
STA 

Nl<TST 
PR ADD 
1, I 
XEC6 
PBUFF 
FNDPA,I 

ERROR 
1,r 
.LNUM 

0231*** SET SUCCESSOR STATEMENT ** 
0336•• 
8239 86056 
82.tll S60e1 
1241 06"61 
8242 06061 
0243 06062 
0244 06063 
0245•• 

LH6147 
010420 
001727 
001300 
048303 
124900 

JSS FL.WST 
,lND OPHSK 
ALF,ALF 
IUR 
ADA XECBR 
,JMP "'I 

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

STATEMENT 
NON .. EXISTENT 

STATEMENT 
SAVE _NEW 

SEQUENCE NUMBER 

EXTRACT STATEMENT TYPE 
POSITION 

IT 
COMPUTE EXECUTION ADDREBS 
BRANCH TO EXECUTION CODE 

·02d6*** EVALUATE FORMLLA AND RETURN RESULT ** 
0247t1• 
1248 96QHU 
0249 6'6'-165 
8239 fd6066 
0251 06067 
8252 0GH19 
1263 06071 
0264 06072 
026!5 06013 
0256•• 

0lHi00eJ 
114233 
"'l 5'515 
0341442 
16"001 
006004. 
164001 
1261/J64 

FETCH NOP 
JSB 
JS8 
ISZ 
l.DA 
INB 
l.DB 
JMP 

FORMA,I 
OPCHk 
HSTPT 
1, I 

1, I 
FETCH,J 

EVALUATE FORMULA 

UNSTACK RESULT ADDRESS 
LOAD CAJ WITH HIGH MANTISSA 
LOAD LOW PART 

OF RESULT l.NTO CBt 
EXIT 

8257*** SET POl~TER TC START OF DATA STATE~ENT ** 0250•• 
1259 96014 
0260 06075 
1261 06~76 
9262 66077 
8263 06100 
0264 06HH 
0265 061''2 
1266 06103 
1267 06104 
02686• 

'1UHU100 
006004 
160001 
Gf1J004 
002004 
070151 
006004 
0741tS0 
126074 

SElDP NOP 
JN0 
l.DA 1,1 
CMA,INA 
JNA 
STA DCCNT 
tNB 
STB NXTDT 
JHP SETDP,J 

STATEMF.NT ADDRESS IN (0) 
LOAD 

Slt.TEMENT LENGTH 
SET 

DATA COUNTER 
TO l•STATEHENT LENGTH 

SET •NEXT DATA• POINTER ONE 
WORD ABOVE FJRST CONSTANT 

12690•• SEARCH FOR ST~TEMENT OF GIVEN TYPE ** 
821f.hHt 
0271 0610'5 
0272 06106 
0273 f.HH"17 
0214 06110 
927l5 "6111 
8276 06112 
0277 06113 
1276 216114 

i700Pl00 
010420 
010164 
060P.f01 
043325 
160000 
01"420 
050164 

. STSRH 

STSR1 

NOP 
AND 
STA 
LDA 
ADA 
LDA 
AND 
CP1' 

OPMSK 
TEMP4 
1 
.2 
0,1 
OPMSK 
TEMP4 

TYPE IN (A), ADDRESS JN CB) 
EXTRACT 

STATEMENT TYPE 
EXTRACT 

PROGRAM 
STATEMENT 

TYPE 
DESIRED TYPE? 
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8279 0611!5 
928" 06116 
02&1 06117 
0282 ·06120 
0283 06121 
0284 06122 
0285 06123 
0286 06124 
0287 0612!5 
0288•• 

02lH24 
060001 
002004 
144000 
054113 
126UJ5 
026110 
036105 
1261~5 

STSR2 

JMP 
LOA 
INA 
AllB 
CPS 
JHP 
JMP 
ISZ 
JMP 

STSR2 
1 

°', I 
PBPTR 
STSRH,I 
STSRl 
ST SR rt 
STSRH,J 

0289*** FETCH A DATA IT~M ** 
029~h• 
0291 06126 
0292 06127 
8293 06130 
8294 06 UH 
8295 06132 
8296 061J3 
8297 06134 
'0298 06136 
0290 06136 
8300 06137 
8301 06140 
1302 06141 
0303 06142 
0304 06143 

·0305 0&144 
0306 06145 
9307 06146 
0308•• 

000000 
0~4151 
f'a26137 
160315 
064150 
016105 
014477 
G'16074 
026127 
034151 
034151 
034150 
160150 
0341~0 
164130 
034'190 
126126 

E4 

N·op 
ISZ 
JMP 
LDA 
LDB 
JSB 
JSB 
JS8 
JMP 
IS! 
ISl 
ISZ 
LDA 
ISZ 
LDB 
ISZ 
JMP 

DCC NT 
FOAT2 
ADATA,I 
NXTDT 
STSRH 
ERROR 
SET DP 
fDATl 
DCC NT 
DCCNT 
~~XTDT 

NXTDT,I 
NXTDT 
NXTDT,J 
NXTDT 
FDATA,J 

0309~** SET FOR FOLLO~ING STATEMENT ** 
0310•* 
0311 06141 
0J12 06150 
031J 061£)1 
0314 06152 
0315 06153 
0316 0615• 
0311 06155 
03Hl . 06156 
8319 06157 
8320 ~6160 
0321 06161 
0322 06162 
0323tU 

000000 
060001 
002004 
160000 
040~01 
07l~14J 
160000 
010144 
044~25 
014157 
1Ma"'1 
126147 

FL"Sl NOP 
LDA 1 
INA 
LDA 
ADA 
STA 
LDA 
STA 
ADB 
STU 
L.DA 
J~1P 

A,I 
1 
PR ADD 
0,1 
NXTST 
.2 
TEMPS 
1,J 
FLWST,I 

YES 
NO, FETCH 

STATEMENT LENGTH 
COMPtJTE NEW ADD~ESS 
PAST LAST STATEMENT? 
VES 
NO 

HORE DATA? I 

YES 
NO, SEARCH 

FOR NEXT 
DATA STATEMENT 

NONE FOUND 
INITJALJZE Tl~E 

DATA POINTERS 
UPDATE 

POINTER 

LOAD 
DATA 

tTEH 
UPDATE POINTER 

(8) HOLDS PRESENT ADDRESS 
COMPUTE 

ADDRESS 
OF 

NEXT 
STATEt1ENT 

RECORD THE 
SEQUENCE NUMBER 

FETCH 
FIRST WORD 

OF CURRENT 
STATEMENT 

0324••• SEARCH STACK FOR GIVEN FOH~VARIABLE ** 
e:s25•• 
0326 06163 

.. 0321 06164 
0328 0616~ 
0329 06166 
0330 ~J6167 
0331 06110 
0332 ~6171 
U3~3 06172 
g3;,4 '16173 

000000 
16iJl57 
fU0401 
011656 
114231 
006004 
060142 
07'1163 
050116 

FVSRH 

FVSR1 

NOP 
LDA 
AND 
STA 
JSB 
INB 
LDA 
STA 
CPA 

TEMPS, I 
Ms•a 
ElJElM 
SSYMA,t 

HST PT 
TEMP3 
SVM'ff 

FETCH 
FOR•VARIABLE 

SAVE FOR-VARl~BLE 
FIND ADDRESS IN 

SYMBOL TABLE 
SAVE 

STACK TOP 
STACK BOTTOM? 
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06114 
0611!5 
06116 
06171 
'16200 
06201 
06202 

8335 
03:36 
0337' 
8338 
0339 
034B 
0341 
0342• 
0:543""'* 

126163 
154H09 
026201 
040330 
920173 
03Ci163 
126163 

FVSR2 

**• 
0344•* EXECUTE LET ** 
1~40••• **• 
1346• 

JMP 
CPB 
JHP 
AD'' 
JMP 
ISl 
JMP 

FVSRH,J 
0,1 
FVSR2 
.6 
FVSRl 
FVSRH 
FVSRH,J 

0347 062~3 114233 EL£l JSR FORMA,J 
~348 06204 026044 JMP XEC4 
0~49• 
83'50••• *** 9351** EXECUTE 90 TO •• 
0352••0 
8383* "* * 
8354 06205 006004 EGCTO INB 
0355 06206 16U~01 LDA 1 1 1 
0366 062~7 026045 JHP XEC4+1 
03.51• 
0358••* *** 
0~69** EXECUTE lF ** 

06210 
06211 
06212 
rD6213 
SMH4 
06216 

0360••• 
0J61• 
0302 
0363 
0364 
036!5 
0366 
0367 
0368• 
0369*** 

114232 
002003 
026044 
034UJ7 
064 US7 
026205 

*** 
Elf 

••• 

JSB FETCA,I 
SZA,RSS 
JMP XEC4 
ISZ TEMPS 
LD8 TEMP$ 
JMP EGOTO 

0~70•• EXECUTE FOR •• 
0371••• 
0372• 
0373 06216 
0314 00217 
0315 
0376 
0377 
0378 
0319 
1380 
0381 
0J82 

... 0383 
o:ss• 
0385 
0386 
0387 
0388 
0389 
0390 

06220 
06221 
06222 
06223 
06224 
06225 
06226 
06221 
06230 
06231 
06232 
06233 
06234 
06235 
06236 
"'6237 

016163 
026230 
070162 
04033rl' 
070164 
074161 
014554 
064161 
00240'1 
0024ttJ 1 
069436 
040142 
0101•2 
070H•l 
003004 
040141 
002021 
02f)473 

EFCR JSB FVSRH 
JMP EFOIH 
STA TEMP2 
ADA 
STA 
STB 
JS8 
LDB 

.6· 
TEMP4 
l'EMPl 
"1VTOH 
TEMP1 

CLA 
CLA,RSS 

EFCR1·LDA M6 
ADA t1STPT 
STA HSTPT 
STA TEMP1 
CMA,INA 
ADA LSTPT 
SSArRSS 
JMP. El 

YES, EXIT VIA <P+l) 
HATCHING 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 
S~VE 

DESTINATION ADDRESS 
SAVE FOR 0 VARIABLE ADDRESS 
COMPRESS STACK 
RESTORE FOR-VARIABLE ADDRESS 
COMPUTE 
COMPUTE 

NEW TOP OF 
FOR-STACK 

POINTER 

STACK 

OVERFl..OW? 
YES 
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"J91 1624c-i. 1141tH 
03~2 06241 ll42JJ. 
0393 0&24~ 0~41e1 
0394 06243 034161 
8395 06244 060161 
0396 06245 072340 
0391 96246 114232 
0398 0&247 170161 
@399 06250 0341b1 
0400 06251 174161 
0~81 06252 034161 
0402 06253 06•432 
0403 0&254 e1&126 
8404 0626~ 160157 
0499 0025& ec2002 
0~06 06257 B262b3 
0407 e62Go ee04&6 
1408 06261 064325 
1419 062&2 002001 
8410 06263 114232 EFCR2 
B~ll 06264 002~20 
~412 06265 036126 
0413 06266 17~161 
0414 06267 034161 
0415 06270 174161 
8416 06271 034161 
0411 06272 060.144 
0418 06273 170161 
0419 06274 160314 EFCRJ 
0429 0&275 06•1•3 
0421 06276 0161~5 
0422 06271 00B000 
0423 06300 016147 
0424 06301 010401 
0423 06302 0516b6 
0426 06J03 002001 
0427 06304 026274 
0428 06305 164142 
1420 e&Ja& 100001 
84JB 86307 0~6004 
04J1 06310 1640w1 
0432 06311 026337 
0433• 
0434*** ••• 
0435•• EXECUTE NEXT ** 
04~6•** -·· 
0437• 
04~8 06312 016163 ENEXT 

~ 94~9 06313 026A44 
04~0 06314 070142 
0441 06J16 076333 
0442 06316 002004 
0443 06317 072340 
044~ 06320 040325 
D44e 06321 070161 
0446 ~6322 064432 

STB TEMPl,J 
,JSB FORMA, I 
JSl TEMPS 
ISZ TEMPl 
l.DA TEMPl 
STA ENEX2 
JSB FETCA,J 
STA TEMP1,I 
ISZ TEMP1 
STB TEMP1,I 
JSl TEMPl 
L.DB M2 
STB FDATA 
LDA TEMPS,! 
SZA 
JMP EFOR2 
LDA HONE 
I.DB .2 
RSS 
JSB FETCA,I 
SSA 
ISZ FDATA 
STA TEMPl,J 
ISZ TEMPl 
STB TEMP1,I 
JSZ TEHPl 
LDA NXTST 
STA TE,..Pl,I 
LUA ANEXT,I 
LDB PRADD 
JSB STSRH 
Nt)P 
JSB FLWST 
AND MSK1 
CPA EDELM 
R~>S 
JMP EFORJ 
LllB HSTPT,I 
LUA 1,J 
INB 
L[IB 1,1 
JMP ENEX2•1 

JSB FVSRH 
JMP XEC4 
STA HSTPT 
STB ENEX1 
INA 
STA ENEX2 
ADA .2 
STA TEMPI 
LDB M2 

NO, RECORD FOR•VARIABLE ADDRESS 
INITIALIZE FOR-VARIABLE 

SAVE 
LIMIT 

ADDRESS 
FETCH 

ANO 
STORE 

L 1'1 IT 

SET FOR STEP SIZE 
SIGN CHECK 

LOOK FOR 
FOLLOWING • STEP' 

FOUNO 
NOT FOUND, 

DEFAULT 
JS l.0 

STEP SIZE NEGATIVE? 
YES· 
SAVE 

STEP 
SIZE 

SET POINTER 
TO STATEMENT 

FOLLOWING THE FOR 
FIND 

'NEXT' 
STATEMENT 

FIND FOLLOWING STATEMENT 
SAHE 

FOR•VARlABLE? 
YES 
NO 
LOAD 

VALUE 
OF 

FOR•VARIABLE 
CHECK ACCEPTABILITY 

FIND CORRESPONDING STACK ENTRY 
NONE PRESENT 
RESET TOP OF STACK 
SAVE FOR-VARIABLE ADDRESS 
SAVE LIMIT 

ADDRESS 
SAVE STEP SIZE 

ADDRESS 
SET STEP SIZE 
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06323 076126 
06324° 160161 
06325 034161 
06326 164161 
06321 034161 
06330 fl0202B 
06331 036126 
06332 011343 
06333 CrHHHJ6'0 
06334 172333 
06333 rJ36J33 
06336 1763~3 
06337 017347 
06340 000000 
06~41 0;'J6t26 
063-42 001600 
06343 002020 
06344 026347 
06345 16CH61 
06J4& aao045 
06347 060142 
06350 04'5330 
0&391 07i'1'42 
06352 "2(#044 

ENEX1 

ENEX2 

ENEX3 

*** 

' 1441 
04'\B 
1449 
8450 
0451 
0452 
0453 
0464 
0465 
0436 
0437 
1468 
1469 
0460 
8461 
0462 
0463 
0464 
0465 
0466 
0461 
0468 
0469 
e.a10 
8471• 
'1472••• 
047J\1f• 
0474•w• 
8475• 
8476 
0477 
8470 
0479 
0460 
1481 
84&2 
8463 
94B4 
0485• 
04l\ftOCJO 

EXECUTE GOSUB 

eG~53 
06354 
0&355 
0&356 
06357 
06360 
06361 
06362 
06363 

\ 

00600A 
16U001 
06•H44 
07~144 
018461 
eJ.t\0'462 
~HHH20 
014417 
02604'.t 

••• 
EGCSB 

E2 

0487~• 
0480*'** 
f'480• 
0490 
0491 
0492 
0493 
8494 
0495 
8496 

EXECUTE r~ETURN 
*** 
*• 

06364 
0636!5 
06366 
06367 
06310 
06J11 
06312 

0~4141 
0C4129 
'114477 
160141 
0444J1 
074141 
92604!5 

*** 
ERTRN 

EJ 

STB 
J.DA 
ISZ 
t.DB 
·1 sz 
:SSA 
·1 sz 
,JSB 
f\iOP 
STA 
ISZ 
STB 
JSB 
l~OP · 

FDAl'A 
TEMPt,I 
TEMPt 
TEMP1,I 
TEt~P 1 

FUATA 
.FAD 

ENEX1,I 
ENEX1 
ENEX1,I 
.FSB 

lSZ FDATA 
ELA 
USA 
.,JMP 
LDA 
JMP 
L. DA 
ADA 
STA 
JMP 

INB 
L.DA 
l.DB 
STA 
JSB 
ADA 
CPA 
J'SB 
JMP 

LDB 
CPS 
JSB 
LDA 
ADB 
STB 
JMP 

ENEXJ 
TEMPl,J. 
XEC4+1 
HSTPT 
.6 
HSTPT 
XEC4 

1,t 
NXTST 
NXTST 
SLWST 
M 1 C~ 
l.STAK 
ERROR 
XEC4 

LSTPT 
L.ST AK 
EfrnOR 
LSTPT,J 
Ml 
LSTPT 
XEC4+1 

SIGN CHECK 
LOAD 

STEP 
SIZE 

CHECK 
SIGN 

I NCf~EHENT 
FOft .. VARIABLE 

4ND 
SAVE 

VALUE 
CONPUTE FqR•VARJABLE • LIMIT 

POSITIVE STEP SIZE? 
YES, COMPLEMENT SIGN 
NO, NON-NEGATIVE RESULT? 
NO 
Y~S, GO TO FIRST 

STATEMENT OF LOOP 
FAILS, 

ERASF. 
STACK 

ENTRY 

LOAD (A) WITH 
SEQUENCE NUMBER 

LOAD (9) WITH 
RETURN SEQUENCE NUMBER 

STACK RETURN ON LOW•CORE STACK 
GOSURS NESTED 

10 DEEP? 
YES 
NO 

RETURN STACK 
EMPTY? 

YES 
NO, LOAD RETURN ADDRESS 
RESET 

STACK PO ttnER 
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04Q8• 
0499••• 
0500•• EXECUTE WAIT 

06313 
06314 
06376 
06316 
06317 
06400 
06401 
06402 
06403 
06404 
0640!5 
06406 
06401 
06410 
06411 

034157 
114232 
002020 
026044 
015364 
"02404 
002003 
001021 
064470 
00~CH7 

026044 
060461 
0020f06 
026407 
126404 

0!501••• 
0502• 
0503 
0504 
0505 
0506 
9591 
0!508 
0509 
0511 
0511 
0512 
0513 
llH4 
0515 
0f.H6 
0517 
9!H8• 
0519*•* 
0e20•• 
0621*** 
0522• 
0523 
0324 
0525 
0526 
0527 
0528 
8529 
0531 
9531 
0532 
8533 
0534 
0!535 
0f536 
0631 
0l138 
"639 
0540 
0541 
0042 
0543 
0544 
054l5 

EXECUTE CALL 

00412 
0641J 
06414 
06415 
06416 
06411 
06'120 
06421 
06422 
06423 
06424 
06425 
06426 
06'!27 
06439 
064~1 
06432 
06433 
06434 
06435 
06436 
~6431 
06440 

034157 
"34157 
164'167 
015323 
O~H>004 
1640tll 
074172 
060142 
010171 
034157 
160157 
030406 
026431 
1142JJ 
026423 
003410 
0460171 
114172 
060111 
070142 
064115 
014140 
026~44 

••• 
** 

*** 
EWAIT 

EWAl1 

*** 
** ••• 

EC~LL 

ECAL1 

EC~L2 

ISl TEMPS 
JSB FETCA,I 
SSA 
,JMP XEC4 
JSB IFIX 
CLA,INA 
SZA,RSS 
CMB,SSB,RSS 
t.DB MNEG 
lND,SZS,RSS 
JMP XECd 
l.DA MJt0 
tNA,SZA 
JMP ••1 
JMP EWAll 

POINT (TEMPS> TO FORMULA 
FETCH EVALUATED FORMULA 
NEGATIVE? 
YES 
CONVERT TO INTEGER 
LARGE INTEGER 
SHALL 

INTEGER'f 
NO 
WAIT? 
NO 
YES, SET INNER LOOP 
MORE? 
YES 
NO 

ISZ TEMPS FETCH 
JSZ TEMPS SURROUTINE 
LDB TEHPS,I NUMB~R , 
JSB FNnsa FIND 
INR ENTRY 
LD8 1,I POINT AND 
STB TEMPS+ll SAVE IT 
LDA HSTPT SAVE HIGH CORE 
STA TEMPS+10 ST~CK POINTER 
ISZ TEMPS ANY 
LDA TE~PS,J PARAMETERS 
CPA 04~00 LEFT? 
JMP ECAL2 NO 
JSB FORMA,J YES, EVALUATE 
JMP ECALl A PARAMETER 
CCA LOAD •DDRESS OF 
ADA TEMPS+l0 PARAMETER ADDRESSES 
JSB TEMPS+11rI AND BRANCH TO SUBROUTINE 
LDA TEMPS+l0 RESTORF. 
STA HSTPT 
LDB FCORE POINTERS 
S'fEJ TSTPT 
JMP XEC4' 
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0647• 
0048••0 **" 
06~9•• EXECUTE READ ** 
0550*** ••• 
8!551• 
0552 06441 
0503 06442 
0564 06443 
155!5 0644'1 
8t556 06445 
0551 06446 
0358 064441 
0559 e64!5ft 
0560 06451 
8561 06452 
8562 06453 
0663 06454 
0!564 064EH5 
0565•• 

054143 
026044 
114233 
160142 
011677 
01tH 26 
171677 
035077 
176677 
~=·i41 ~2 
864H57 
066004 
026441 

ERE AD CPB 
.JMP 
JSB 
tDA 
:STA 
,JSB 
STA 
lSZ 
STB 
ISZ 
l.DD 
KNB 
JMP 

PRADl.J 
XEC4 
FORHA,l 
HSTPT,1 
OUTLN 
f DATA 
OUTLN,J 
OUTLN 
OUTLN,I 
HSTPT 
TEMPS 

ERE AD 

1566••• INITIALIZE FOR PRXNT ** 9561** 
0568 06456 
0569 06457 
0570 06460 
"571 06461 
1s1a 06•62 
0!573 06463 
9574 06464 
01575 06465 
0676 06466 
0677 06467 
91578 06470 
OHS79 06411 
0580 06412 
0f:Hll 06413 
0~82• 
0~83••• 

000009 
003400 
040131 
070132 
06"H46 
003084 
07'0t33 
002011 
126dtti6 
040431 
070133 
0f~2400 
fJ15715 
126456 

PR~lN 

*** 
0384•• EXECUTE PRINT ** 
0085••• *** 
S566o 
1587 
0588 
0569 
8596 
fJ591 
0592 
0~93 
tlHi94 
0~05 
llHH>6 
0591 
0598 
0599 
0600 
0601 
0602 

0647.4 
06475 
06476 
06411 
06500 
06501 
06502 
06603 
06504 
0650!5 
06506 
066~1 

06610 
06311 
06512 
06!513 

016456 
002400 
0?.b50J 
002400 
050!5&7 
015636 
0034"0 
970567 
1b0157 
01~425 
002'1102 
020527 
034157 
064157 
054143 
026565 

EPRIN 

EPRl0 

EPtU1 

EPRl2 

NOP 
CCA 
ADA .BUFA 
STA BADDR 
L.DA TYPE 
CMA,JNA 
STA CCNT 
SLA,RSS 
JMP PRNIN,J 
ADA Ml 
ST~ CC~T 

CLA 
JSB OUTCR 
JMP PRNIN,J 

JSB 
CLA 
JMP 
CLA 
CPA 
JSB 
CCA 
STA 
LDA 
AND 
SZA 
JMP 
JSZ 
LDB 
CPB 
JMP 

PRNIN 

EPRl1+1 

EOL 
EDELf1 

EOL 
TEMPS, I 
OPDMK 

EPRI3 
TEMPS 
TEMPS 
PRADO 
EPRl7 

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

ADDRESS 
GET DATA ITEM 
STORE 

DATA 
ITEM 

INITIALIZE 
BUFFER 

POINTER 
INITIALIZE 

'CHARACTERS OUTPUTTED' 
COUNTER 

START ON. ODD CHARACTER POSITION? 
NO 
YES, BIAS 

COUNTER 
OUTPUT A 

NULL CHARACTER 

SET FOR PRINT 
TURN ON 

'END•OF•LJNE• FLAB 
EXECUTE COMHA 

IF NOT FOLLOWING 
4 TAB 

TURN OFF 
'ENU•OF•LINE• FLAG 

EXTR4CT 
OPERAND 

NULL? 
NO,.FORMULA OR TAB 
YES 
MORE 

STATEMENT? 
NO 
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060~ 
06Q4 
8605 
0606 
0607 
0606 
0609 
8610 
0611 
06.12 
0613 
0614 
0615 
9616 
1611 
0618 
0619 
0620 
0621 
8622 
0623 
0624 
i625 
0626 
0627 
0620 
8629 
0630 
0631· 
0632 
0633 
0634 
0635 
0036 
0637 
0638 
0630 
06'40 
0641 
0642 
0643 
0644 
864S 
06~6 
06'11 
0648 
8649 
0650 

... 0661 
0662 
0603 
0654 
0655 
06~6 

8657 
0658 

06(1141 160151 
06513 '010420 
U6616 'HSla4iJ3 
06517 026477 
00620 0tHl404 
06521 026602 
"6522 05fd402 
0652J U26536 
06624 0133400 
06£525 040157 
06526 811H 57 
06B27 003400 
0oe.a0 enHS.67 
06531 1142J2 
06532 03~667 
06533 02&6UJ 
06534 015643 
fb6tS35 92651A 
06536 ~021rn0 
066~7 070567 
06640 071467 
06641 071677 
06542 16001d1 

. 06B4J 0HJ376 
06546' 002~03 
06643 026~56 
06546 035~77 
06541 006004 
06550 16VJ0frJ1 
06ti51 01kl420 
06652 B5~402 
06553 0265()6 
06554 035617 
065~~ f-'26542 
06556 06!)677 
06CHi7 '1144133 
(06560 044455 
06561 00t>021 
06562 01fif177 
06563 11 ~1223 
06564 02G~Hd4 
06665 0~4567 
06366 02&603 
06561 06t\1'46 
06510 007,H34 
06571 061313~ 
06572 00~'90A 
06573 070146 
06514 ©4"HHH 
0ft515 l104W 10 
0661~ 0d0431 
06577 06dl31 
06600 036002 
06601 114102 
06602 026044 
06603 0H)677 

LnA TEHPS,J 
AND OPHSK 
CPA B200id 
JMP EPRl0 
CPA 83000 
JMP EPRll 
CPA 81000 
JMP EPRl4 
CCA 
A DA TEftlPS 
STA TEt·tPS 

EPR13 CCA 
STA EOL 
JSB FETCA,I 
ISl EOL 
JMP EPRl2 
JSB ENOUT 
JMP EPRl2 

EPRl4 CLA 
STA EOl. 
STA SL.WST 
s·rA OUTLN 

EPR15 LDA 1,I 
AND MSKA 
SZA,RSS 
JMP EPRI6 
l:SZ OUTtN 
INB 
LlOA t,t 
~ND OPMSK 
CPA 0100~ 
JMP EPRl6 
JSZ OUTLN 
JMP EPRI5 

EPRl6 LDB OUTLN 
A])B CCNT 
ADA tit7J 
sss,Rss 
J~>B OUTLN 
JBB OUTSA,I 
JMP EPRI1+2 

EPRl7 JSZ EOL 
JMP EPRl8 
l.DB TYPE 
CHB,IN8 
LDA CCNT 
CMA,INA 
STA TYPE 
ADA 1 
Sl.B 
AI)A ~1 

LDB .BUFA 
SZA 
JS8 WRtTE.,I 
JMP XEC4 

EP~ I a JfiB OUTLN 

YES, EXTRACT 
NEXT OPERATOR 

• , ' ? 
YES 
NO, '1' ? 
YES 
NO, " ? 
YES 
NO, MUST BE +,., OR ( 
BACKUP TO PRIOR 

NULL OPERAND 
SET 

T~B FLAG 
EVALUATE 
TAB? 
YES 
NO, PRINT NUMBER 

TURN ON 
'ENO•OF•LINE• FLAB 

ZERO 
CHA~ACTER 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 

OVD PRINT POSITION 
OUTPUT 

NON•F.HPTY 
BUFFER 

PRINT LINE 
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0669 066~4 926044 
16f:t0•• 

JMP XEC4 

9661*** TAB TELEPRINTER ** 
0662•* 
S663 06&0t5 
0664 06606 
0665 Q6687 
0666 06610 
0667 r;,6611 
0666 06612 
8669 06613 
1670 06614 
0671 06615 
8672 06616 
9673 06fH7 
0614 e&e.ae 
1676 06621 
0676 06622 
0617 06623 
0678 06624 
0679 0662!.l 
0680 06626 

.0681 06627 
1682 L~663B 
1683* 

116631 
926627 
09&400 
014067 
040454 
002021 
926627 
003004 
04045.C 
040133 
002021 
124264 
071677 
B60J45 
015715 
0J5617 
026622 
124264 
015677 
124264 

ET~B 

ETAB1 

JSB IENTA,1 
JMP ETABl 
CLB 
STB EOL 
ADA t172 
SSA,RSS 
.JMP ETABl 
CMA,INA 
.•DA M72 
.lDA CCNT 
:SSA,RSS 
JMP FR12A,I 
STA OUTLN 
LDA .32 
.JSB OUTCR 
JSZ OUTLN 
JMP *•3 
.JMP FR12A, I 
,JSB OUTLN 
,JMP f R12A, l 

0684 0&6J1 011413 IE~TA DEF .JENT 
0600• 
0666••ft *** 
1681*t\ EXECUTE INPUT .*• 
0608*"* *** 
0689• 
0690 
0691 
0692 
0693 
0694 
0696 
0696 
069i' 
0698 
0699 
07Blil 
0701 
0702 
8703 
0704 
01er; 

06632 
06633 
0663'4 
066315 
06&36 
06637 
06640 
{)6641 
06642 
,36643 
06644 
06645 
06646 
0#}647 
f?J6650 
,16661 
06652 
06663 
066'54 

002006 
114206 
014567 
026632 
0641S7 
006004 
054143 
~26662 
050334 
11•:106 
1111.2;s3 
003400 
,,10142 
034142 
070135 
026634 
0024l10 
07l!J146 
eJ2f>B44 

EHP1 KNA,SZA 

"706 
0707 
0738 

El~P2 

El~PT 

. EI .. P3 

JSB 
JSB 
JMP 
l.DB 
lNB 
CPR 
~fHP 

C:PA 
JSB 
JS0 
CCA 
AIDA 
JSZ 
STA 
JHP 
C:LA 
STA 
JMP 

DRQSA,I 
CONST 
EINP1 
TEMPS 

PRADO 
EJNPJ 
.,10 
DRQSA,J 
FORMA,I 

HSTPT,I 
HSTPT 
SBPTR 
EINP2 

TYPE 
XEC4 

SHALL INTEGER? 
NO 
YES, SET 

'TAB' FLAG TRUE 
EXCEED 

72? 
YES 
NO, COMPUTE 

BLANKS?, 
REQUIRED 

ANY? 
NO 
YES, 

OUTPUT 
REQUIRED 

NUMBER 
OF BLANKS 

OUTPUT THE 
LJ~E 

END•OF 0 INPUT? 
YES, CALL FOR MORE 
CONVERT AND STORE NUMBER 
NOT NUMBER 
END•OF• 

STATEMENT? 
YES 
NO~ INSURE MORE INPUT 
CALL FOR INPUT 
COMPUTE VARIABLE ADDRESS 
STORF. 

ADDRESS•! 
IN 

POINTER 

RESET 
OUTPUT BUFFER 
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07llJtU 
B7~1*t:t* EXIT FORHULA CN Ef4PTY STACK •• 
9712** 
0713 . 066~8 10~344 DEF FORMX,I 
8714• 
1715••• *** 
0716•• EXECUTE RESTORE •• 
011·1··· *** 0718• 
0719 06666 064147 ERSTR l.DB DSTRT GET FIRST DATA STATEMENT ADDRESS 
1720 06657 064431 CPB Ml IMPOSSIBLE ADDRESS? 
0721 06660 026044 JMP XEC4 YES, DONE 
0722 06661 016074 ~fSB SET DP NO, SET DATA POINTER 
0723 06662 026044 ~fMP XEC4 DONE I 

0001•• 
00"12••• FORl1ULA OPEMAlOR JUMP TABLE ** 
0013•• 
0004 06663 006722 ~RCTB IlEF ESCH A SUBSC~IPT SEPARATOR 
0006 066041 007002 DEF ESTR ASSIG~MENT OPERATOR 
0006 06665 007el26 DEF EFAD ' •· ' 
0007 06666 001031 DEF EFSB • - t 

0098 06667 007ij34 DEF En1P • * • 
0009 06670 007037 DEF EFDV ',. 
0ftH0 06671 007042 DEF EPWR I t t 

0i11 06672 001164 DEF t:GTRT t >. 
0012 06673 001171 DEF ELST 'c' 
0fU3 06614 001216 DEF ENEQt. '#. 
0014 06675 007'176 DEF EEQL I a I 

0015 06676 001227 DEF EUMIN UNARY ' - i 
0016 06677 001232 DEF ELBRC 

t ' ' 1017 06700 100260 DEF FORlA,J t c • 

"" 18 06101 10~262 DEF FOR08,I UNARY • +. 
901Q 06102 007240 DEF EOR OR 
0020 06703 007246 DEF EAND AND 
1021 06104 007253 DEF ENOT NOT 
8022 06105 007203 DEF EGORE ·~·· 8023 06106 007210 DEF ELORE '<•' 
0024•• 
0925••0 EXECUTE A BINARY OPERATOR ** 
0026** 
0027 06701 800000 Bl"OP NOP SAVE 
0028 06710 162707 LDA BINOP,I SURROUTJNE 
0029 06711 912111 STA BIN01 CALL 
9030 06712 036707 ISZ BI NOP SET RETURN ADDRESS 
80:51 06713 015~15 JSB OPCHK SAVE ADDRESS OF 
0032 06114 976720 STB FslN02 TOP OPERAND 
90:53 06715 034142 rsz HSTPT UNST ACI( ADDRESS 
0034 0671G 01e;505 JSB ST TOP LOAD SECOND OPERAND 
003S 06711 000000 Bl"Ol NOP PERFORM OPERATION 
0'136 06720 000000 Bll\02 NOP ADDRESS OF SECOND OPF.RAND 
8037 06721 126107 JMP BINOP,I 
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80~0•• 
09~~·•• EXECUTE SUBSCRIPT COMMA ** 094tt•• 
0042 96722 816771 
0943 06123 834141 
0044 0672~ 016771 
0046 06728 164142 
0046 06726 044325 
0041 06127 160001 
0Bd8 06733 010~76 
e049 06731 m11611 
0050 06732 160001 
8951 0613~ 001727 
9062 067~4 010376 
8053 06735 003004 
0064 06136 140141 
8BS5 06737 012021 
8056 06740-026757 
0067 06741 061677 
1968 06742 050324 
0059 00143 026747 
0~60 0674~ B1~2~6 
0061 06145 100141 
0062 06146 ~02001 
0063 06747 160141 
0064 06790 001400 
0B65 06751 044141 
0066 06152 01~1~1 
00&1 m&1e3 066677 
0068- 06754 001004 
9060 06155 144141 
0~70 ~6756 006021 
0071 06157 014477 
0072 06160 140141 
0013 06761 001089 
8074 06762 164142 
0075 06763 140001 
0016 06764 1101~2 
1017 06765 064141 
•010 0676& 044431 
0119 06767 074141 
1060 06770 124260 
1061** 

ESCMA JSB ESBS 
ISZ LSTPT 
JSB ESBS 
LDB HSTPT,J 
ADB .2 
LDA 1,1 
AND MSK0 
s·r A OUTLN 
LDA 1,J 
ALF,ALF 
AND MSK0 
Cl1A, I NA 
ADA LSTPT,1 
s~u, RSS 
Jt~P E6•1 
LllA OUTLN 
CPA .1 
Jt1P ESCMl 
JSB MPV 
DEF LSTPT,I 
R~~S 

ESCM1 LDA LSTPT,J 
CCB 

E6 

Al>B LSTPT 
STB LSTPT 
Ll>B OUTLN 
CHB,INB 
ADB LSTPT,J 
SSB,RSS 
JSB Ef~ROR 
ADA LSTPT,J 
Al.S 
LttB 
ADA 
Sl'A 
LDB 
ADS 
STB 
JMP 

HSTPT,J 
1, I 
HSTPT,J 
LSTPT 
Ml 
LSTPT 
FORlA,I 

8182*** INTEGERllE A SUBSCRIPT •• 
'1083•• 
9084 06711 
0085 06712 
0086 06173 
0087 06714 

.. 0068 06775 
0089 06776 
'1090 06711 
0091 07000 
0092 07001 

00!0919 
01 otH5 
160001 
006004 
164001 
01Ci353 
114141 
034142 
126711 

ESBS NOP 
JSB 
LDA 
INS 
LDB 
JSB 
STB 
ISZ 
JHP 

OPCHK 
1,1 

1, I 
SBFIX 
LSTPT,I 
HSTPl' 
E.SBS,l 

INTEGERIZE COLUMN SUBSCRIPT 

INTEGERIZE ROW SUBSCRIPT 
FETCH 

SUBSCRIPT 
ROUNDS \ 

SAVE 
COLUMN BOUND 

EXTRACT 
ROW 

BOUND . 
ACTUAL 

ROW SUBSCRIPT 
LEGAL? 

NO 
YES 
COLUMN MATRIX? 
YES 
NO, COMPUTE ADDRESS 

()ISPLACEMENT 
DUE TO ROWS 

UNSTACK 
ROW 

SUBSCRIPT 
ACTUAL 

NO 

COLUMN 
SUBSCRIPT 

LEGAL? 

YES, ADD IN COLUMN DISPLACEMENT 
DOUBLE DISPLACEMENT 
COMPUTE 

ACTUAL 
ADDf~ESS 

UNSTACK 

VALIDATE SUBSCRIPT 
FETCH 

SUBSCRIPT 

INTEGERIZE 
SAVE IN OPERATOR STACK 
POP OPERA~D STACK 
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0094** 
00~~*** EXECUTE STORE 
1096•• 
0091 07002 064166 
0098 01ee~ 006002 
0099 07004 124263 
1100 0100e 054165 

ESTR 

** 

0HH 01006 027022 
8102 07001 160142 
0103 07011 070170 
01·94 07011 060165 

ESTRl 

1109 87012 164000 
8106 07013 174170 
0117 07014 034170 
0108 07018 002004 
0109 07016 164000 
0111 01017 174170 
0111 07020· 034142 
1112 01021 124262 
1113 07~22 015519 
0114 01023 074166 
011e 01024 03•1•2 

ESTR2 

0116 01028 027007 
B117tU 
0118*** CALL ADD ** 
fil10•• 
0120 07026 0167~1 EF•D 
0121 07027 017343 
1122. 01030 124261 
8123•• 
0124*** CALL SUBTRACT 
9125** 
0126 01031 016707 EFSB 
0127 07032 017347 
0128 01~33 124261 
0129** 
0130••~ CALL MULTIPLY 
8131•• 
0132 01034 016707 EF~P 
Sl33 01~35 017416 
0134 07036 124261 
01~5•• 
8136*** CALL DIVIDE ** 
0137•• 
8138 07037 016707 EFtV 
9139 01040 017463 
0149 01041 124261 
01A1•• 
9142*** EXECUTE t ** 
01~3*• 
0144 07042 
8145 01043 
0146 07044 
"1'7 01045 
0148 01046 
1149 07~47 

164142 
160001 
006004 
164001 
010364 
027052 

EP~R 

** 

•• 

l..DB TEMPS+7 
~JZB 
,JMP 
CPB 
JMP 
l.DA 
STA 
L.DA 
L.DB 
STB 
ISZ 
tNA 
LDB 
STB 
ISl 
JMP 
JSS 
STB 
ISZ 
JMP 

FOR!B,J 
TEMPS+f; 
ESTR2 
HSTPT,I 
TEHPS+9 
TEMPS+6 
0,1 
TEMPS+9,I 
TEMPS+9 

0,1 
TEMPS+9,I 
t-f STPT 
FOR0B,l 
OPCHK 
TEHPS+6 
HST PT 
ESTR1 

JSB BINOP 
JSB .FAD 
JMP FORaA,I 

JSB BINOP 
JSB ~FSB 
JMP FOR"'A,I 

JSB B!NOP 
JS8 .FHP 
JMP FOFHJA, I 

JSB BINOP 
JS0 .FDV 
JMP FOR0A,J 

LDB 
LD/l 
I NB 
LDB 
JSB 
JMP 

HSTPT,I 
1, J 

1, I 
IFIX 
••3 

IS NEXT OPERATOR 
AN END•OF•FORHULA? 

NO, DEFER STORE 
YES, FIRST STORE OPERATOR USED? 
YES 
SET 

DESTINATION 
SOURCE ADDRESS IN CA) 
TRANSFER HIGH 

PART OF SOURCE 
UPDATE I 

POINTERS 
TRANSFER LOW 

PART OF SOURCE 
POP STACK 

SAVE ADDRESS 
Of QUANTITY 

YES, POP HJGH•CORE 
STACK AND EXECUTE STORE 

LOAD 

POWER 
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DUJI 07'750 102301 sos INTEGER? 
"l ~l 01051 027065 ,,JMP EPWRl YES 
0162 11062 016787 ,,JSB Bl NOP NO 
fH63. 87053 0~7064 .. JMP RPWR 
1194 07''5'1 ~H7144 RP'9iR JSB PCHK CHECK ARGUMENTS 
9155 . 07055 002920 ~iSA NEGATIVE RASE? 
0156 01056 014417 ,,JSB ERROR YES 
8HJ7 07057 BASER EQU • 
iH68 01057 066717 l. DB BIN01 NO, LOAD BASE 
8109 07060 114523'4 JSB .LOGA,I TAKE NATURAL LOG 
"109 11061 017416 JSB .FMP MULTIPLY 
0161 07062 106720 UEF BlN02,J av· POWER 
f6162 87063 114235 "TSB .EXPA,J EXPONENTIATE 
CH63 01064 124261 ~JMP FOR0A,I RESULT 
1164 070CH1 077403 EP"R1 STB TT1 SAVE SIGN 

·01&fJ 01066 006020 ~lSB SAVE 
fU66 17067 007004 CHB,INB ABSOLUTE VALUE 
1167 07070 077562 STB TT2 OF POWER 
0108 07011 016707 JSB BINOP 

. 0169 97072 B21trJ13 JHP IPWR 
8170 01073 011144 IP~R JSB PCHK CHECK ARGUMENTS. 
0171 07074 066717 LOB BIN01 STORr 
0112 01075 072717 STA BINOl 
ru1J 07076 076720 STB BlN02 BASE 
0174 ent11 060466 LDA HONE INITIALIZE 
0175 01100 070163 STA TTJ RESULT 
1176 011'dt 06032'5 · LDA .2 TO 
0171 87102 070164 STA TT4 1.0 
8178 0710:5 067552 IP "·R 1 LDB TT2 DIVIDE POWER 
0170 07104 004031 SLB,BRS BV 2 
e 1 s·0 07HH5 l,27124 JMP IPW~3 WAS ··oDD 
0181 . 011"6 077552 STB TT2 WAS EVEN 
0182 01107 006002 1P~R2 SZB ZERO? 
9183 07110 027135 JMP IPwR4 NO 
0164 07111 063463 LDA TTt YES 
1185 07112 002028 SSA POSITIVE P0~4ER'l 

1166 1'>7113 027117 JHP IPWRf> NO 
CHB7 07114 "6"163 LDA TTJ YESrLOAD 
IH68 07115 ee4t64 LDB TT4 RESULT 
0189. k17116 1242tU JMP FOR0A,I 
0HHl 07117 060466 IP"R5 LDA HONE LOAD 
0191 07120 064~2!5 LDB .2 1.A 
0192 07121 017463 JSD .FDV DIVIDE BY 
0193· 01122 000163 DEF TT3 RESULT 
0194 07123 124261 JMP FOR0A,I 
0195 07124 077552 IPV.R3 ST8 TT2 SAVE POWER 
0106 07125 062711 LOA BlN01 LOAD 
lH97 01126 06672B LDB HIN02 BASE 
0198 07121 017416 JSB .FHP MULTIPLY BY 
0199 0.1130 00td16J DEF TTJ RESULT•SO•FAR 
0200 07131 07"163 STA TT3 SAVE PARTIAL 
0201 07132 074164 STB TT4 RESULT 
0202 07133 067552 LDB TT2 LOAD POWER 
1203 071~~ 027107 JMP IPWR2 
0204 01135 062717 IP~R4 LDA BINOl LOAD 
120'5 07136 066720 LDB BINOa BASE 
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1286 07137 
0207 01149 
0208 07141 
0299 07142 
0210 07143 
e:u 1 w• 

817416 
0B6717 
072117 
076720 
0.27 Ut3 

,JSB .FMP 
DEF BIN01 
~JTA BINOl 
STB BlN02 
JMP I P~~R l 

1212*0* INSURE VALID CPERATION •• 
1213** 
8214 11144 
8215 07145 
1216 07146 
1217 07141 
0218 07150 
1219 07151 
e2am 111!52 
0221 07153 
1222 0715~ 
8223 07154 
0224 07156 
0226 07156 
B226 01157 
0227 07160 
.12ae 011&1 
8229 07162 
92J0 07163 
1231•• 

909900 
076117 
hH>720 
002002 
027161 
106903 
014417 

906821 
027221 
014417 
060422 
064432 
124261 
0060"3 
027224 
121144 

PC.-K 

PO~ER 

ZRTNG 

PCti-K1 

~IOP 

STB BINOl 
L.DB BIN02,J 
SZA 
~rMP PCHK 1 
sze,nss 
JSB ERROR 
£.QU • 
SSB,RSS 
JMP FALSE 
Jrsa ERRO~ 
L.DA INF 
L.DB M2 
JMP FOR0A,I 
sza,Rss 
JMP TRUE 
JMP PCHK,f 

0232~** EXECUT.£ > •• 
1233•• 
0234 07164 
1235 17165 
12J6 07166 
8237 07167 
8238 07170 
1239•• 

016707 
017347 
002020. 
021221 
027217 

EGTRT JSB SlNOP 
JS~ .FSB 
SSA 
JMP FALSE 
JMP ENEQ1 

0240*** EXECUTE • ** 
0241•• 
1242 07171 
9243 07172 
0244 07173 
1245 07174 
0246 07115 
fJ247•o 

016707 
017341 
00?.020 
027224 
027221 

ELST JSB BJNOP 
JSB .FSB 
SS,\ 
JMP THUE 
JMP FALSE 

8348••• EXECUTE • ** 
0249 .. * 
82!50 07176 
12~1 "7177 
1252 07200 
0253 07~1U 
025~ 07202 

0 lf>707 
017347 
"02002 
027221 
027224 

EEGL JSB IUNOP 
JSS .FSB 

EEGL1 SZA 
JHP FALSE 
JHP TrWE 

SQUARE 
IT 

SAVE 
RESULT 

LOAD 
POWER 

BASE ZERO! 
NO I 

YES, POWER ZERO? 
YES 

NO, POWER POSITIVE? 
YES 
NO 
USE POSITIVE 

INFINITY 

POWER ZERO? 
YES, RETURN l.0 
NO 

COMPul·E OPERAND 
DIFFERENCE 

NEGATIVE? 
YES 
NO 

COMPUTE OPERAND 
DIFFERENCE 

NEGATIVE? 
YES 
NO 

COMPUTE OPERAND 
DIFFERENCE 

ZERO? 
NO 
YES 
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9256•• 
0201•** EXECUTE •• •• 
0268•• 
B2e9 07203 016707 EGCRE JSB BINOP 
1260 01204 017347 JSB .FSB 
0261 072~6 002~20 SSA 
0262 07206 027221 JHP FALSE 
0263 01207 921224 JMP TRUE 
0264tH~ 

8265••~ EXECUTE c• •• 
826fh* 
0267 07210 
8268 07211 
8269 07212 
0270 07213 
1271 07214 
12720• 

016707 
017347 
802020 
027224 ,,,200 

ELCRE JSB BINOP 
JSB .FSB 
SSA 
JMP TRUE 
JMP EEQL1 

8273*** E•ECUTE # ** 
127"0"' 
1275 07215 016707 ENEQL JSB BINOP 
027& 07216 017347 JSB .FSB 
0277 07217 002002 ENEWl SZA 
.8278 07221 0272~4 JMP TRUE 
027 9tltft 
0280•** SET LOGICAL V~LUES ** 
1281•• 
0282 01221 
0283 l'7222 
128'4 07223 
028!5 0722• 
8286 07226 
0287 01226 
8288•• 

002460 
0(~6401 

124261 
06~466 
064325 
124261 

FALSE 

TRl.;E 

CLA 
CLB 
JMP 
L.DA 
l.DB 
"Tt1P 

1289~** EXECUTE UNARY • ~• 
1290•• 

FOR0A,I 
HONE 
.2 
FOR0A,I 

0291 ~7227 01~505 EU~JN JSB STTOP 
1292 01230 015423 JSB ARlNV 
1293 072J1 124261 JMP F0~0A,I 
0294'1• 
9206•0~ EXECUTE LEFT BRAC~ET •e 
0296•• 
1297 072~2 
1298 07233 
1299 01234 
1310 01236 
03B1 07236 
0302 07237 
8393•• 

034141 
06440~ 

015461 
915476 
915336 
027224 

ELBRC 

0304••a EXECUTE OR •-
m;,95,_. 
8306 07240 
1307 ta1241 
8~08 "7242 
B:S09 07243 
9318 07244 
8311 07245 

. "··-·-······ . 

016107 
021242 
002002 
027224 
162720 
021217 

EOR 

ORS 

ORS1 

ISZ 
LDB 
JSB 
JS9 
JSB 
JMP 

JSB 
JMP 
SZA 
JMP 
LDA 
JMP 

LSTPT 
SCCNT 
SLWST 
BHSTP 
RSC HK 
TRUE 

BINOP 
ORS 

TRUE 
BIN02,I 
ENEQl 

COMPUTE OPERAND 
DIFFERENCE 

POSITIVE? 
NO 
YES 

COMPUTE OPERAND 
DIFFERENCE 

NEGATIVE?· 
·YES 
NO 

COMPUTE OPERAt4D 
DIFFERENCE 

NON-7.t:RO? 
YES 

LOAD 
ZERO 

LOAD 
ONE 

LOAD NUMBER 
NEGATE NUMBER 

LOAD SUBSCRIPT COMMA 
INFORMATION WORD 

STACK IT 
STACK 

1 

VALIDATE 
OPER~NDS 

SECOND OPERAND NON~ZER07 
YES 
NO, C11ECI< SECOND 

OPEfiAND 
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0312•• 
83,3••~ EXECUTE AND •• 
8~14tU 

031!5 07246 
0316 07247 
0311 07230 
0318 07231 
0319 07252 
1;,20•• 

016707 
027250 
002003 
021221 
027244 

EA~D 

ANIS 

8~21*** EXECUTE NOT •• 
0322•• 

JSB BlNOP 
JMP ANDS 
SZA,RSS 
JMP FALSE 
JMP. ORS 1 

8323 07253 01~505 ENCT JSB STTOP 
0~24 07254 ~02002 SZA 
0325 072S~ 027221 JMP f ALSf 
0326 07256 027224 JMP TRUE 
111327•• 

VAi .. i DATE 
OPERANDS 

SECOND OPER•ND ZERO? 
YES 
NO 

LOAD OPERAND 
ZERO? 
NO. 
YES 

1328~** ADD TWO FLOATING POINT QU~NTITIES •• 
0329•• 

.9330 07257 
0331 07260 
1332 07261 
833J 07262 
8334 0726;, 
0335 07264 
0336 07266 
8337 fc)7266 
8336 07267 
1~39 07270 
1340 01271 
1341 07212 
0342 01213 
03.43 01274 
0344 07270 
8345 07276 
0~46· 01211 
0J41 07300 
0346 073LH 
8349 07302 
0350 . 07303 
0351 073l(J• 
835'- 07306 
0353 07306 
0354 . 07307 
0351; 07310 
1306 07311 
0357 07312 
0359 07J13 

- 0359 07314 
·036'1 07315 
0361 07316 
OJ62 07J17 
9363 07320 
0364 07321 
0365 07322 
0366 07323 
0367 07324 

000989 
961677 
0030[04 
li401!54 
002021 
027302 
062074 
066lB5 
072·1''5 
016074 
062147 
06016:5 
072163 
076147 
06(t)154 
m65677 
071677 
074154 
027261 
04110447 
066147 
002021 
02733~ 
'103100 
040.447 
071677 
062UHS 
066163 
035677 
027337 
046147 
10JUU 
00bJ26 
006d04il 
042074 
0~4"910 

00?.0fd4 
""5~66 

AD~UP 

A Df* U 1 

ADr'U2 

ADt'U3 

NOP 
LDA OUTLt-. 
CMA,INA 
ADA EXP 
SSA 1 RSS 
JMP ADMU2 
LDA A1 
LOB A2 
STA A2 
S'Tfl Al 
L:OA C 1 
L:D9 C2 
S'fA C2 
STR Cl 
LiDA EXP 
LDB OUTLN 
s·rA OUTLN 
s·rn EXP 
JMP ADMU1 
ADA M25 
LJJB C 1 
S~U,RSS 
JMP ADMU4 
CMA,CLE 
ADA M25 
s·rA OUTLN 
LDA A2 
LDB C2 
ISZ OUTLN 
Jt1P ADMUo 
ADB Cl 
CLO 
RHR,ELB 
Ct.E 
AllA Al 
Sl.B 
INA 
ERB, C,LE, ELB 

COMPUTE 
EXPONENT 

DIFFERENCE 
ARG t LARGER? 
YES 
l~O, 

SWAP 
ARGUMENTS 

SHIFT COUNT ,.. 

26 1 
YES, IGNORE SMALLER ARGUMENT 
NO, COMPUTE 

SHIFT COUNT 
AS NEGATIVE 

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

SAVE CE) JN 8(0) 

ADD HIGH MANTISSAS 
OVERFLOW FROM LO~ER ~ANTISSA? 
VES, ADD IT IN 
ERASE 8(0) 
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036t: 01J25 
03fi9 01326 
1370 87327 
0371 01330 
8372 01331 
OJ73· 07JJ2 
o;.,74 01333 
0375 07334 
0376 07~3'5 
8371 07336 
9378 07337 
0379 07340 
0380 07341 
0381 07342 
0JB2** 

102301 
027335 
001500 
00~510 
034 US4 
02133!5 
002~01 
062074 
015020 
121257 
000011 
002200 
005tl40 
027313 

ADJ-U4 

AD,, lH5 

sos 
JMP ADHU4+1 
ER• 
ERB 
ISZ EXP 
JHP ADMU4+1 
RSS 
LDA Al 
JSB .PACK 
JHP ADMUP,I 
CLE,SLA11\RS 
CME 
ERB,CLE 
JMP ADMUJ 

OVERFLOWl 
NO 
YES, SHIFT 

MANTISSA DOWN AND 
CORRECT EXPONENT 

RETRtEVE HIGH MANTISSA 
NORMALIZE AND PACK 

ARITHMETIC 
DOUBLE 

SHIFT 
I 

1383*** ADD TWO FLOATING POINT NUMBERS •• 
0384•• 
0389 01343 000000 .F•D NOP 
0386 01344 017366 JSB UNPAK 
0387 07345 017257 JSO ADMUP 
0388 07346 127343 JMP .FAD.I 
0389•• 

UNPACK THE ARGUMENTS 
~.DD THEH UP 

0390••~ SUBTRACT TWO FLOATING POINT NUMBERS ** 
0391** 
03()2 07~47 
0393 01309 
'1394 0135! 
0395 01352 
0396 07353 
0397 01304 
0398 07353 
0399 07356 
9400 07357 
0401 0736f!t 
0402 073t.1 
1403 07362 
1404 07363 
9A06 01364 
0406 07365 
0401*• 

000000 
B17366 
0621Qi5 
003'0~0 

007006 
027362 
002025 
002~21 
027362 
001J"0 
035677 
076163 
01'2105 
017257 
121347 

.FSB NOP 
JSB UNPAk 
LDA A2 
CMA 
CM9 1 1NB,SZB 
,JMP .FSBl 
:SSA,INA,J<SS 
SSA,RSS 
JMP .FS81 
l~AR 

ISZ OUTLN 
.FSBl STB C2 

:nA A2 
· ,JSB ADM UP 
JMP .FSB,I 

UNPACK THE ARGUMENTS 
TWO'S COMPLEMENT 

THE SECOND ARGUMENT 
LOW PART" ZE~O? 
NO 
YES, ORIGINAL NUMBER 
YES, STILL NEGATIVE? 
~rn 
YES, ·SHIFT DOWN AND 

CORRECT EXPONENT 
SAVE COMPLEMENTED 

NUMBER 
ADD ARGUMENTS 

~~EGAT I VE'l 

0408~•~ UNPACK ARGUME~TS FOR ARIT~HETIC OPERATIONS •• 
040)9•* 
Bt110. 01~H>6 
0411 01367 
0412 07370 
8413 07311 
0414 07372 
BAlB 01313 
0416 "'7374 
f.IJ411 01375 
0418 07376 
041.9 07377 
0420 0741ttA 
0421 01401 
0422 01402 
0423 07403 

000LlfdeJ 
012074 
002003 
006404 
015456 
076147 
010154 
063366 
040432 
164000 
1340'10 
164001 
00~27~ 
027401 

UNPAK prnp 
STA Al 
SZA,RSS 
CLB,INS 
JSO .FLUN 
STB Ct 
STA EXP 
l.DA UNPAt< 
AIDA M2 
l.D6 0,1 

SAVE HIGH PART OF ARG 1 
UNPACK 

SEr.OND 
WORD 

SAVE LOW PART OF ARG 1 
SAVE EXPONENT OF ARG 1 
COMPUTE ADDRESS OF 

CALLING ROUTINE 

ISZ 0,1 SET CALLING ROUTINE'S RETURN 
LDH 1,t LOAD 
HBL,CLE,SLB,ERB ADDRESS OF 
JMP ••2 ARG 2 
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0424 07d04 
041lS 07405 
0A26 07406 
0427 07407 
9428 074UJ 
0429 07411 
0430 07412 
0431 07413 
04~2 0141• 
04~3 07415 
0434** 

160001 
0060~4 
164001 
07210!5 
002003 
0064(~4 

015456 
076163 
071677 
127366 

l.DA 1,1 
JNB 
l.DB l,t 
STA A2 
SZA,RS9 
c:LH, INS 
JSB .Fl..UN 
STll C2 
STA OUTLN 
JMP UNPAt<,J 

LOAD 
ARG 2 

SAVE HIGH PART OF ARG 2 
UNPACK 

SECOND 
WORD 

SAVE LOW PART OF ARG 2 
SAVE EXPONENT OF AR9 2 

0435*** MULTIPLY TWO FLOATING POINT NUMBERS ** 
0436•• 
84:S7 07416 
e~:Je 01411 
fU39 07420 
0440 07421 
0441 07422 
8442 07423 
0443 07424 
0'144 07425 
044S 07426 
0446 07421 
0447 07430 
0448 07431 
0449 07432 
0450 07433 
0-151 07434 
0452 07435 
04!.\3 07436 
04!54 074:57 
846f5 01440 
0456 07441 
0457 07442 
0458 07443 
0d59 07444 
0460 07445 
0461 07446 
0462 07447 
0463 07450 
0464 07461 
046!5 07452 
8466 •ta7tl53 
0467 07454 
0468 074~5 
1469 07456 
0470 07467 
0.t7 l 014.60 

... 0-472 07461 
0473 01462 

0'HH100 
CH 7366 
040154 
002004 
0701t54 
00~300 
060001 
015236 
00607~ 

072163 
062147 
001300 
076147 
0152~6 
00610!5 
046147 
000940 
042163 
002040 
006004 
0761(>3 
062374 
01f>236 
00CH05 
000066 
042163 
000066 
002041 
027456 
1022,H 
006005 
044431 
012074 
06~001 
066014 
fUlHl20 
127416 

.Ft-P NOP 
JSB UNPAK 
ADA EXP 
INA 
STA EXP 
RBR 
LDA 1 
JSB MPV 
DEF Al 
STA C2 
LDA C1 
RAR 
ST8 Cl 
JSR MPY 
DEF A2 
ADB Cl 
CLE 
A DA C2 . 
SEZ 
JNB 
STB C2 
LDA At 
JSB MPV 
DEF A2 
CLE,ERA 
ADA C2 
CLE,ELA 
SEZ,HSS 
JMP •+4 
soc 
INB,RSS 
A D.0 M 1 
STA Al 
LDA 1 
LDEJ Al 
JSB .PACK 
JMP .FMP,l 

. 
UNPACK THE 

ARGUMENTS 
ADD EXPONENTS 

PLUS 1 FOR 
NORMAL l.ZA TI ON 

POSITION LOW PART 
COMPUTE A 

CROSS PRODUCT 

SAVE RESULT 

OF AR9 2 

LOAD AND POSITION 
LOW PART OF ARG 1 

SAVE REST OF PRIOR RESULT 
COMPUTE SECOND 

CROSS PRODUCT 
ADD 

CROSS 
PRODUCTS 

CORRECT 
FOR CARRY 

SAVE RESULT 
COMPUTE 

HIGH PART 
OF PRODUCT 

POSITION LOW PART 
ADD IN CROSS TERMS 
REPOSITION 
CARRY FROM LOW PART? 
NO 
YES, POSITIVE CARRY? 
YES 
NO 
EXCHANGE 

REGISTERS 
NORMALIZE AND PACK 

•.. 



PAG£ 0103 #07 EXECUTE THE PROGRAM 

IA75•• 
14~6•** PfRFORM FLOATING DIVIDE ** 
1471•0 
1478 
1479 
846~ 
1481 
148:l 
048~ 
8484 
0485 
0486 
1481 
0488 
0489 
1490 
0•91 
0492 
0493 
0494 
1495 
0496 

·0497 
0498 
8490 
8&00 
0501 
0592 
050:5 
0504 
050!5 
0506 
0507 
0598 
0600 
0510 
0511 

·es12 
051J 
Ol'HA 
0515 
0516 
051'' 
B51B 
IPH 9 
0520 
ee21 
0622 
0523 
0l524 
052!5 
flt526 
0021 
0528 
B529 
0530 

07463 190000 
07464 017366 
07460 066105 
07466 006003 
01467 027546 
07479 'J()6t~i'4 
07471 006003 
01412 027543 
07473 e0J004 
07474 002004 
0141S 04th54 
61416 01015~ 
07477 062147 
07500 fH4071 
07001 802200 
37502 001500 
"7503 i(J4kl71 
D7504 002200 
S7505 001500 
07506 017552 
01~01 071677 
015Ut 000100 
07511 0024210 
01lH2 017562 
07513 B706US 
07fU4 066163 
07515 002500 
0151& 005521 
tt>7617 0tl51'10 
075~HI 0175S2 
01021 0li300A 
07522 015236 
01523 031677 
07624 00f>066 
07525 060615 
01526 002020 
071527 003401 
075~0 BU240S 
07531 RJ~J3040 
07532 0020~4 
01533 QHJ3 UHl 
01~34 044tH 5 
07536 902049 
0753& &rn2004 
97537 004066 
07~4'31 QHH60B 
01!541 041~77 
01542 002001 
01543 IU32400 
07!144 015020 
07540 12746J 
"7546 014477 
07547 062074 

.FtV NOP 
JSB UNPAK 
ll.DB A2 
SZB,RSS 
JMP .FDV2 
LDB Al 
szs,Rss 
JHP .FDV1 
CMA,INA 
INA 
,,DA EXP 
STA EXP 
I.DA C1 
t:LE, SL.B, BRS 
1:HE 
t:RA 
CLE,SLB,tJRS 
CME 
ERA 
JSB IDIV 
STA OUTLN 
BRS 
CLA 

. ,JSB IDIV 
STA NUMCK 
l .. DB C2 
CLA,CLE 
i~RB,BRS 

HRS 
,JSB IDIV 
CHA,INA 

.JSB MPY 
DEF OUTLN 
BLS,CLE,ELB 
l.DA NUMCK 
SSA 
CCA,RSS 
CLA 
CMA,SEZ 
INA 
CM4,CLE 
ADS NUHCK 
SEZ 
INA 
C:LE,ELB 
ELA 
ADA OUYLN 
RSS 

• F·~ V 1 CLA 
JSB .PACK 
JMP .FDV,I 

.FtV2 ~JSB ERROR 
navzn LDA Al 

UNPACK ARGUMENTS 
DIVISOR 

ZEPO? 
YES 
NO, DIVIDEND 

ZERO? 
YES 
NO, COMPUTE 

EXPONENT 
DIFFERENCE 

Pt.US 1 
LOAD DIVIDEND 
ARITHMETIC 

RIGHT SHl,T 
TWICE TO 

PREVENT 
DIVISION 

OVERFLOW 
DIVIDE 
SAVE QUOTIENT 
DIVIDE REMAINDE~ BY 2 TO 

PREVENT DIVISION OVERFLOW 
DIVIDE REMAINDER AND 

SAVE LOW PART OF QUOTIENT 

SCALE TO 
PREVENT 

OVERFLOW 
COMPUTE 82/A2 a Q 
COMPUTE 

•HtGH QUOTIENT•Q 

SHIFT SIGN TO CE) 
LOL'4 QUOT I ENT 

NC:G/\ TI VE'l 
YES, SET CA)••t (EXTEND 
NO, SET (A)n0 SIGN> 
IF CE)nl SUBTRACT 

1 AS EXTENSION. 
OF PRODUCT 

ADD tN LOW QUOTIENT 
CARRY 

INTO <Al 
POSJYION 

REGISTERS 
ADD IN HIGH QUOTIENT 

SET MANTISS- TO ZERO 
NORMALIZE AND PACK 

DIVlllE .. BY•ZERO 
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9531 175~0 015103 JSB OVFLW 
85~2 07551 l27463 JMP .FDV,I 
0f533•• 
0534*** INTEGER DIVIDE ** 
0533•• 
0536 
0537 
0533· 
0539 
0fS4.0 
0U41 
8642 
0643 
16"4 
1545 
1546 
0e~1 
0648 
0549 
9550 
0551 
8552 
1553 
0554 
0555 
0656 
06 !57 
0558 
0559 
1560 
8561 
8562 
0663 
0564 
0565 
8566 
8567 
0568 
8569 
0670 
0511 
0312 
857J 

071552 
075~3 
"7554 
07Gtl5 
87556 
07557 
07360 
07661 
07562 
075&3 
07564 
07565 
07566 
07567 
0757S 
07571 
07312 
01613 
07514 
11616 
07616 
07577 
07600 

. 07601 
07602 
0760J 
07tH14 
07605 
07606 
07607 
07610 
07611 
87612 
07013 
07614 
07015 
01616 
07617 

0S0800 
076674 
06610'5 
086120 
0~72lJ4 
077343 
00700.4 
07734.7 
0e4445 
6j76!47 
064432 
074153 
077416 
066074 
006921 
"21577 
031416 
007200 
002002 
003095 
006004 
002040 
93•0UiJ 
000066 
005680 
047347 
006021 
002005 
047343 
036147 
0216B1 
903004 
o:t415J 
003004 
037416 
127552 
007"HJ4 
127552 

IDIV 

IDIV1 

ID l.V2 

NOP 
STB Al 
LDB A2 
CLE,SSB 
CHB,CME,lNB 
STB .FAD 
CMB,INB 
STB .FS8 
LDB M16 
STB Cl 
LDB '12 
STB SIGN 
STB .FMP 
LDB Al 
SSB,RSS 
JHP IDIVl 
tSZ .FP1P 
CHS,CME 
SZA 
CHA,JNA,RSS 
INS 
SEZ 
IS.Z SIGN 
CLIE,ELA 
ELB 
ADB .FSB 
ssa,Rss 
JN,~,RSS 

ADB .f AD 
IS:l Cl 
JMP IDIV2 
CMA,INA 
JS:l SIGN 
CHA,INA 
lSl .FMP 
J Hf, ID IV, l 
CMB,IN8 
JHP IDtV,J 

RETURN INFINITY 

OJVI~END IN (8) AND (A) 

SAVE HIGH DIVIDEND 

SET (8) TO ABS<Bt 
AND (E) TO SJGN<B> 

SAVE POSITIVE DIVISOR 
SAVE 

NEGATIVE DIVISOR 
SET 

COUNTER 
SET 

SIGNS 
RETRIEVE HIGH DIVJDENED 
POSITIVE? 
YES 
NO, SET REMAINDER SIGN 

NEGATIVE AND COMPLEMENT 
THE DIVISOR 

AND (!) 

QUOTIENT POSITIVE! 
NO 
SHIFT 

DIVIDEND 
SUBTRACT DIVISOR 
OK? 
YES 
NO, RESTORE DIVIDEND 
DONE? 
NO 
YES, NEGATE QUOTIENT 
RESULT TO BE POSITIVE? 
YES 
NO, REMAINDER POSITIVE? 
YES 
NO 
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0fS75• 
00:(6• 
1577• 
0578• 
0510• 
0580• 
0tJ61• 
06Ml• 
0563* 
0!584• 
0565• 
0686• 
0581• 
0588* 
l~B9• 
8690• 
0391• 
0592w 
0593• 
0594* 
0595• 
0506 
lti97 
8898 
0599 
0600 
0601 
6'692 
9603 
0604 
0605 
0606 
06&7 
0608 
0699 
061 B 
1611 
0612 
1613 
0614 
0615 
0616 
0611. 
0618 
0tH9 
0620 
0621 
0622 
0623 
0624 
0C>25 
062.6 
9627 
0628 
0629 
~J6:S0 

07620 0~0QHH' 
01621 07'i163 
07"22 '110336 
07623 040434 
07624 302024 
07~25 021631 
07626 069'163 
07627 010001 
076J0 027643 
it7631 0(~2020 

01632 027640 
lll16J3 0(HH63 
07634 cu 0437 
07635 070901 
f076J6 000004 
01631 021643 
0764"9 0074&;0 
~7b41 060326 
07642 0~rn163 
07643 0701£>4 
016·U 014165 
"1645 064116 
076~6 027667 
07647 16~001 
07650 050163 
e765l 127620 
01652 05Vl164 
076ti3 027674 
016~4 05lH65 
07655 £127674 
076li6 160001 
"'76l117 010336 
07660 0ti~JJ6 

07661 027666 
07662 040434 

**•~*a•**********•***~******O* 
8V~BOL TAALE SEARC~ SUBROUTINE 
***********O****************** 

THE SUBROUTINE IS CALLED WITH THE IDENTIFIER TO BE 
SEARCHED FOH IN A • THE SUBROUTINE RETURNS WITH 
THE ADDRESS OF THE MATCHING ENTRY IN 9 OR •l IN 
B IF THERE IS NO HATCHIN~ ENTRY 
THE FOLLOWING ~ULES APPLY WHEN SEARCHING FOR ARRAYS 

TYPE 1 C1 DIMENSION) SEARCH FOR CORRESPONDING TYPE l 
OR TYPE 3 ARRAY. IF TYPE 3 IS FOUND CHANGE THE ENTRY 
TYPE TO TYPE 1 

TYPE 2 C2 DIMENSIONS) SEARCH FOR CORRESPONDING TYPES 
OR TYPE J ARRAY. IF TYPE 3 JS FORND CHANGE THE ENTRY 
TYPE TIO TYPE 2 

TYPE 3 (UNDJMENSIONEDt SEARCH FOR CORRESPONDING 
TYfE 3 OR TYPE 1 OR TYPE 2 ARRAY 

SSVMT NOP 
STA STEMP 
AND .15 
ADA M4 
SSA,JNA 
JMP 111+4 
l .. DA STEMP 
:HA 1 
,JMP SYMT1+3 
SSA 
,JMP SYMT 1 
t.DA STEMP 
A"*U f~SK3 
STA 1 
l 1'1 B 
JMP t1+4 

SY~·Tl CCt~ 
l.UA .3 
lOH STEMP 
STA STEMP+l 
UTB STEHP+2 
LDB SYMTf 
JMP SYMT4 

SYf-T2 l.DA 1,1 
CPA STEMP 
,JMP SSYMT, I 
C:PA sn:MP+l 
JHP SYMTJ 
CPA S'fEHP+2 
~IMP SYHT3 
l.DA 1,I 
,AND .15 
C:PA .15 
JHP •+5 
ADA M4 

STORE IDENTIFIER 
ISOLATE IDENTIFIER TYPE 

JUMP IF ARRAY TYPE 
RESTORE A 
STORE IN B 

SKIP tF UNDJMENSIONED 

RESTORE A 
1777719 SET TYPE TO 1 

SET TYPE JN B TO 2 

SET DIMENSIONED FLAG JN B 

SET TYPE TO UNDEFINED 
STORE A 
ST.ORE B 
START OF SYMBOL TABLE 

PICK UP 1ST WORD OF ENTRY 
COMPARE WITH IDENTIFIER 
MATCH 1 RETURN 
COMPARE WITH DIFFERENT DIM. 

COMPARE WITH DIFFERENT DIH. 

tSOLAT~ ENTRY TYPE 
FUNCTJON ? 
YES 
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0631 07663 002020 
fc1612 01664 006004 .. 
C.1633 07666 l'rHH>004 
0634 B766t'> 044325 
06:S5 01661 054117 SYfi#T4 
0636. 07670 007401 
0637 07671 027647 
0638 07672 060H>3 
0639 01673 127620 
0640 01614 060 lt'>J SY~T3 

0641 07675 034165 
0642 07676 ee.2001 
064~ 07677 170001 
8644 01100 127620 

10fHt•• 
0003*** ERROR TABLE ** 
0004** 
~005 07701 00~266 ERR 
00B6 07702 002066 
0001 07703 002137 
e~ee 01104 00~236 
0009 ~7705 00~717 
0010 07106 002656 
0011 07707 902346 
1012 07710 002361 
0013 ~7711 002406 
B~14 07712 0~2420 
0015 07713 002425 
~016 01114 002445 
g017 07113 0~2453 
0018 07716 0~2465 
0019 07717 002500 

. 0020 187720 0~HJ30 
0021 07721 002541 
0022 01722 000614 
mm23 01123 002s61 
S024 07724 002613 
0~25- 07720 00262~ 
0026 ~7726 002671 
0021 07121 002702 
0028 07730 002755 
0029 07731 00217~ 
00J0 07732 003007 
0031 07733 003920 
0032 01134 00Je•1 
0033 01135 003a&0 
0034 07736 003202 
DQ3n 07737 00J256 
0036 07140 003306 
0037 07741 003~3~ 
0038 07742 003647 

SSA 
INB 
INB 
ADB .2 
CP~ SYMTA 
CCB,kSS 
JMP SYMT2 
LDA STEMP 
JHP SSYMT,I 
LDA STEMP 
I SZ S TEMP·+2 
RSS 
STA 1,1 
JMP SSVMT,I 

DEF EOF+l 
DEF RTLE 
DEF INVSC 
.DEF SYNE1 
DEF NUMER+l 
'DEF SYE1b 
DEF SYNE2 
DEF SYNE3 
DEF SYNE4+1 
UEF SYNEb 
DEF SYNE6+1 
DEF SYNE7 
DEF SYNE8+1 
DEF SYNE9 
DEF SYEl~ 

JJEF CALER 
uEf' SYE11+1 
DEF SVE12 
JJEF SYE13 
DEF SYE14 
DEF SYE15 
llEF SYE17 
UEF SYE18 
JJEF SYE19 
JlEF SYF.2'1 
J)Ef SYE21 
JJEF SYE22 
DEF SYE2J 
DEF SYE24+1 
DEF f SCE1+1 
DEF FSCE2+l 
l>EF f"SCEJ+l 
llt.:F ARRE1 
llEf: ARRE2 

, .• 

ARRAY 'l 
YES INCREMENT POINTER 
lNCRE~fNT POINTER 
ADD 2 ro POINTER 

SYMBOL TABLE EXHAUSTED? 
YES 
NO, CHECK NEXT ENTRY FOR HATCH 
RETHJEVE SYMBOL 

RETURN WITH 8 NEGATIVE 
RESTORE A 
DIMENSIONED IDENTIFIER? 
NO, SKIP 
YES CHANGE. lST WORD OF !NTRY TO 
APPROPRIATE DIKENSION TYPE 

PREM~TURE STATEMENT END 
INPUT EXCEEDS 71 CHARACTERS 
SYSTEM COMMAND NOT RECOGNIZED 
NO STATEMENT TYPE FOUND 
BAU EXPONENT PART 
NO LETTE~ wHERE EXPECTED 
LET STATEMENT HAS NO STORE 
ILLEGAL COM STATEMENT 
NO FUNCTION IDENTIFIER COR BAD) 
MISSING PARAMETER 
HISSING ASSIGNMENT OPERATOR 
MISSING 1 THEN' 
MISSING OR IMPROPER F.OR•VARIABLE 
MISSJf.JG '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 
MO CLOSING QUOTE FOR STRING 
PRINT JUXTAPOSES FORMULAS 
IMPROPER WORD IN MAT STATEMENT 
NO COMMA WHERE EXPECTED 
IMPROPEH ARRAY FUNCTION 
NO SUBSCRIPT WHERE EXPECTED 
ARRAY INVERSION INTO SELF 
MISSING MULTIPLICATION OPERATOR 
IMPROPEN ARRAY OPERATOR 
ARRAY MULTIPLICATION INTO SELF 
MISSJNG LEFT PARENTHESIS 
MISSJNG RIGHT PARENTHESIS 
UNRECOGNIZED OPERAND 
MISSING SUBSCRIPT 
MISSJNG ARRAY IDENTIFIER 
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0039 07743 004345 DEF SYE25+1 MISSING OR BAD INTEGER 
00'\0 07144 0A0267 !DEF NOF.Of +1 CHARACTERS AFTER STATEMENT END 
0ft.'41 11745 0r33•e2 DEF FSCE4+1 OUT OF CORE DURING SYNTAX 
0042· 07146 002170 DEF PR ERR PHOTO READER NOT READY 
0043 011&7 0frJ5J12 DEF MER4 FUNCTION MULTIPLY DEFINED 
0044 07750 00'0413 DEF MER6 UNMATCHED FOR STATEMENT 
0045 07751 005264 DEF MERJ UNMATCHED NEXT 
0046 fd7732 0"5fH 2 JlEF MEP.8 OUT OF STORAGE·SYMBOL TABLE 
0ld47 k>1753 0!~~~41 l1Ef MSYM INCONSISTENT DIMENSIONS 

""'8 '6115A 00fSJ01 DEF Ml .. OP6 LAST STATEMENT IS NOT 'END' 
0049 07755 005377 DEF MER5 ARRAY DOUBLE DIMENSIONED 
0050 077!56 fJ05431 llEF MER10 NO OF DIMENSIONS UNSPECIFIED 
0051 07757 0lU352 ·DEF MER9 ARRAY TOO LARGE 
9052 07760 00546'4 DEF MER7 OUT OF STORAGE-ARRAY ALLOCATION 
0053 07761 006760 J>EF E6 SUBSCRIPT TOO LARGE 
00l\4 07762 0lH326 llEF E8 UNDEFINED OPERAND ACCESSED 
0055 07763 007f057 i>EF BASER NEGATIVE BASE POWERED TO REAL 
0056 01764 fHl7153 l>EF POWER ZERO TO ZERO PO~ER 
0051 0776!5 fH-16054 I>EF XEC5 MISSING STATEMENT 
0f.158 07766 006363 DEF E2 GOSUes NESTED 1~ DEEP 
0059 0'1767 006367 DEF E3 RETURN FINDS NO ADDRESS 
0(d60 fJ1770 006135 DEF E4 OUT OF DATA 
&?1061 VJ1111 001474 I)Ef El+l OUT OF STORAGE • EXECUTION 
0-062 01112 IU1166 I1EF E7 RE•DtMENSIONED ARRAY TOO LARGE 
0063 01113 011.Hf36 [)fF LEfH<(+ l DIMENSIONS NOT COMPATIBLE 
0fd64 07174 i1121'HJ IIEF LCHKo MATRIX UNASSIGNED 
0065 07775 012704 DEF LDUM1 NEARLY SINGULAR MATRIX 
0066· 07776 010~20 DEF TRGEH ARGUMENT TOO LARGE 
0067 01177 e1m111 [IEF SQRER SQRT HAS·NEGATJVE ARGUMENT 
0068 llHHHI 011077 DEF LOG ER LOG OF NEGATIVE ARGUMENT 
9069 UHHH RCERk EQU o ** RECOVERABLE ERRORS FOLLOW .t\' 

1079· Ul001 0011&00 DEF OVREK OVERFLOW 
0071 UH102 001074 DEF UNDER UNDERFLOW 
0072 10003 tH1151 DEF LNZR L.OG OF ZERO 
ti~7J UHi04 2H 1~05 DEF EXPEH EXPONENTIAL OVERFLOW 
0074 10005 fiHJ1647 DEF DBYZt< DIVIDE BY ZERO 
0015 10006 001156 DEF ZRTNG ZERO TO NEGATIVE POWER 
0016• 
0077• 
0076 10007 01?Jb412 EBl.f"F OCT 6412 
0079 UHH0 042522 ASC 3, EfH<OR 
0080 1'HH3 fiHHH100 EOFF ass 2 
0081 10~15 02'1111 LBt-Ff ASC 5, lN LINE 
8082· 10022 000000 LNBff ass 2 
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8084•• 
00,~*** PREDEFINED FU~CTION JUMP TABLE 
0066•• 
0'4187 10024 
0i'88 10025 
1869 10~26 
8090 10027 
0091 10~30 
0092 10031 
0093 HHJ:32 
0094 lllJ03~ 
0S95 1003.t 
0096 10036 
0097 1003& 
1098 10037 
0I099*• 

006605 
01.0647 
010645 
010406 
110532 
011177 
011070 
010642 
0107b5 
lH 1055 
110736 
iH 1166 

PDFT DEF 
DEF 
DEF 
DEF 
DE:F 
DE:f 
DEF 
ne:F 
DEF 
DEF 
llEF 
DEF 

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

0100••• OUTPUT A NUMBER •• 
0101•• 
8UJ2 10040 
0193 1004'1 
0UJ4 10042 
0105 hS043 
0_106 1004• 
0107 10045 
0U>8 1&>046 
0109 10047 
0119 HHJ50 
0111 10051 
0112 100es2 
0113 10053 
0114 10'15• 
CU 15 H-'055 
0116 10056 
0117 10051 
0118 10~60 
0119 10061 
8120 10062 
0121 10063 
0122 10064 
0123 1006e 
0124** 

000000 
071603 
002041 
02ll055 
0A2021 
026"52 
015423 
071603 
060354 
002001 
060345 
970153 
061603 
076344 
0l~J64 
000000 
1621tl4f.?J 
072101 
072135 
0J60d0 
102201 
026110 

NUf'Ol 

NS2 

NOP 
STA EXPON 
SEZ,RSS 
JMP NS2 
SSA,RSS 
JMP NS1 
JSB ARINV 
STA EXPON 

·LDA .45 
RSS 
LDA 
STA 
LDA 
STB 
JSB 
NOP 

.32 
SIGN 
EXP ON 
GETDG 
IFIX 

LDA NUMOT,I 
STA ~UHOl 
STA NUMOJ 
ISl NUMOT 
soc 
JMP NUM02 

0125*** OUTPUT AN INTEGER •• 
0126•• 
"127 10066 
0128 10067 
0129 11dk170 
0130 10071 
0131 10{1J72 

- 0132 10013 
0133 1~"174 
0134 1007!5 
0135 10076 
8136 10017 
0137 1~100 
0138 10 !LH 
0139 101~2 

002401 
074174 
044462 
0~HH121 
040326 
840330 
0416133 
003,"14 
070172 
04k'J367 
092020 
00kh:Jkt0 
060153 

CL,l 
STB 01+1 
A DB M HH:hl 
SSt~,RSS 

AD1~ .3 
AD,, .6 
AJJ1• C;CNT 
CMA,INA 
STA ML8X1+1 
ADA .74 
SSA 

NUti'Ol NOP 
LDA SIGN 

** 

NUMBER IN CAJ AND (8) 
SAVE NUMBER 
SIGN? 
NO 
YES, NEGATIVE NUMBER? 
NO 
YES, INVERT IT 

STORE 
SIGN 

SAVE NUMBER 
INTEGERIZE 

SET 
END .. OF•LINE 

OPERATION 
BUMP RETURN ADDRESS 
WAS tT AN INTEGER? 
NO 

SAVE 
INTEGER 

5 OR MORE 
CHARACTERS? 

YES 
COMPUTE 

ENO-Of•FIELD 
SAVE MARKER TO 

END-OF•FIELD 
ENOUGH 

ROOM? 
NO 

I. 
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6140 10103 002002 
014\1 10104.015715 
0142 1~106 060174 
0143 101~6 114222 
0144 10107 126040 
0145 10110 0034~0 NUr02 
01~6 1~111 073032 
9147 10112 061603 
9148 1~113 0663•4 
1149 10114 114236 
1150 19115 000412 
0151 10116 002021 
0162 1W117 026127 
11~3 10120 061603 
01a4 1~121 06~344 
0150 10122 114236 
1156 10123 000414 
9157 1012A e64J35 
0158 10125 002021 
0169 10126 037~32 
8160 1~127 06~336 NU~05 
0161 10130 04413J" 
0162 10131 007004 
8163 10132 074172 
0164 10133 044310 
0163 10134 006020 
0166 10135 00~0~0 NU~U3 
0167•• . 

SZA 
~JSB OUTCR 
l.DA 91+1 
JSB OUTIA,I 
JHP NUMOT,J 
c:c" 
STA FFLAG 
L.DA EXPON 
L.DB GETDG 
JSB .FADA,I 
DEF '1AXFX 
SSA,RSS 
JMP NUMOf> 
LDA EXPON 
L.DB GETD~ 
JSB .FADA,I 
DEF MINFX 
LDB .12 
SSA,f<tSS 
ISZ FFLAG 
LDB .15 
ADB CC"'T 
CMB,INB 
STB MLBXl+l 
ADB .75 
SS~ 
NOP 

IU68*** OUTPUT A FL.OAl.lNG PO INT NuMBER 
0169** 
1170 10136 0616~3 
8171 10137 011274 
8172 10140 06b344 
0173 10141 0154~6 
0174 10142 01~336 
0175 10143 070154 
0176 10144 06~153 
0177 10145 002~~2 
0116 10146 ~15715 
0179 1W147 S02400 
0180 1~15B 071603 
8181 1~161 050154 
0182 1015~ 026175 
11&3 101ti3 015147 £0~T2 
0184 10154 ~6~164 
0185 10155 003004 
8186 10156 002020 
0181 A~1o7 026162 
1188 1~160 03~603 
0189 10161 026163 
0190 10162 015200 
0101 1~163 0616~3 
0192 10164 0641~4 EO~T3 
0103 10165 007004 
0194 10166 006021 
0195 10167 026175 

LUA 
STA 
LDB 
JSB 
STB 
STA 
LDA 
SZA 

EXPON 
MANT1 
GETDG 
.FLUN 
HANT2 
EXP 
SIGN 

JSR OUTCR 
CLA 
STA EXPON 
CPA EXP 
JHP EOUT4 
JSB MBY10 
LIJA EXP 
CHA,INA 
SSA 
JMP •+J 
ISZ EXPON 
,JMP EOUT2 
JSB DBYl\i 
LDA EXP01'4 
LDB EXP 
Ct1B, I NB 
ssa,r<ss 
JMP EOUT4 

SIGN? 
YES, OUTPUT IT 
OUTPUT 

THE INTEGER 

SET •FIXED' 
FLAG FALSE 

LOAD 
NUMBER 

IS NUMBER 

NO 

LESS THAN 
999999.5 '1 

YES, IS 
NUMBER 

LESS 
THAN 

0.19999995? 

NO, SET FFLAG a 0 AND SKIP 
YES, LOAD 'FLOATING' FIELD 
SAVE 

END•OFetf'JELD 
MARKER 

ROOM 
ENOUGH? 

NO 

** 

UNPACK 

NUMBER 

SIGN? 
YES, OUTPUT JT 
INITIALIZE COUNTER 

FOR DECIMAL EXPONENT 
EXPONENT ZERO? 
YES 
NO, 

MULTIPLY 
NUMBER BY 10 

UNTIL 
IT JS 

GREATEn 
THAN t 

DIVIDE DY 10 

DIVIDE 
NUMBER 

l.\Y 10 
UNTIL 

W l DTH 
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0196 11170 011603 STA EXP ON IT IS 
S1G7 10171 015200 JS8 D8Yh1 LESS 
0198 1S112 003400 CCA THAN 
0190 10173 041603 .lDA EX PON 1 
0201 1~11A 026164 .JMP EOUTJ 
0201 . 10175 003000 EO\JT4 CHA SET EXPONENT 
0202 1'H76 0116'13 STA EXPON TO TRUE VALUE•! 
8203 111177 0644J7 I.DB M7 SET DIGIT 
0204 10200 016310 STIJ RETCR COUNTER 
0205 10201 007400 GCH SET DECIMAL 
0206 HH?02 075677 ST9 OUTLN POJNT FLAG 
1207· 1020~ 05.7032 .CPB FF LAG FIXED POINT? 
0288 1020A 026213 Jt1P EOUT6 NO 
0209 10205 003000 CMA YES, SET 
0210 1020b 071677 STA OUTLN DECIMAL POINT FLAG 
0211 10207 050324 CPA .1 .t? 
8212 1'1210 026217 .,lMP EOUT5 YES 
0213 10211 002021 SSA,RSS lEADJNG DEC I HAL POINT! 
0214 10212 026225 JMP EOUT7+2 YES 
021!5 1021J 016344 EOI... T6 JSB GETDG OUTPUT 
0216 10214 040357 ADA .48 A 
02·11 10215 01b115 JSB OUT CH DIGIT 
0.218 10216 026227 J'MP EOUT8 
0219 HJ217 060355 EOlJT5 LDA .46 OUTPUT 
0220 10220 01f>715 JSB OUTCH DECIMAL POINT 
0221 11&1221 06i'357 LDA .48 OUTPUT 
0222 10222 026,226 JMP EOUTH•l LEADING ZERO 
B223 1'J22J 035077 EO~T7 ISl OlJTLN DECIMAL POINT NEXT? 
0224 10224 026213 JMP EOUTb NO 
0225 10225 060355 LDA .46 YES, 
1226 10226 01~713 JSB OUTC~ OUTPUT IT 
0227 10227 036370 E0Vf8 JSZ kETCk HORE MANTISSA? 
0228 10230 926223 JMP EOUT7 YES 
0229 10231 '160133 LDA CCNT N·o, 
0230 10232 012101 STA NUMOl SAVE 
02J1 10233 060132 LDA BAD DR OUTPUT 
0232 10234 072135 STA NUM03 POINTERS 
0233 10235 lH6344 JSB GETDG NEXT DIGIT 
0234 10~36 040435 ADA M5 FIVE OR 
'123!5' 1L'237 002020 SSA GREATER? 
0236 10240 02&303 JMP EOUT1 NO 
0237 hJ241 003400 CCA SET DECIMAL 
02~8. 1'•242 071274 ERf\Dl STA SYMCK POtNT COUNTER 
023\J 1"243 B16J70 JSB RETC~ RETRJEVE CHARACTER 
0240 10244 0541355 CPA .46 DECIMAL POINT? 
0241 · 10~45 026241 JMP ERND1•1 YES, FLAG IT 
0242 10246 010570 JSB DIGCI\ NO, DIGIT? 
0243 10247 026262 JMP ERND2 NO 
0244 1"12~0 050333 CPA .9 YES, 9? 
0246 1'1251 02b2b4 Jl1t> •+3 YES 
0246 102~2 0 .. 0360 ADA .49 NO, BUMP 
9247 10253 02fi27 6 JMP f RND3 DIGIT 1 
0246 1025"4 060357 LUA .48 OVERLAY 
0249 10255 01t>715 JSB OUTCR A ZERO 
0230 10256 01<>370 JSB RETCI< BACKSPACE 
0251 10257 00J400 CCA DECREMENT 
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02!52 10268 041274 ADA SYMCK DECIMAL POINT 
82~3 1~261 02b242 JMP ERND1 COUNTER 
0254 10262 013715 ERhD2 .Jsa OUTCR RESTORE CHARACTER 
0255· 1~263 fd356..,3 ISZ E.XPON CORRECT 
0256 10264 000~1'i0 NOP EXPONENT 
9237 1~265 06036(/f lDA .49 OVERLAY A 1 
0258 10266 067032 LD8 FFLAG FIXED 
02t59 10261 0116002 sze POINT? 
1260 1027'0 02&276 ,JMP ERNDJ NO 
0261 10211 015715 ,JSB OUT CR YES, OUTPUT CHARACTER 
026.2 10212 OMJJ51 I.DA .48 PREPARE TO OVERLAY A ZERO 
0263 U127J 0~~527 4 .I SZ SYMCt< DECIMAL POJNT NEXT? 
0264 UJ27A 026271 ·,JMP ... 3 NO 
0265 10275 060355 I.DA .46 YES 
0266 H,216 fU5715 ERf\D3 ,JSB OUTCk 
0267 10277 0621iH tDA NUM01 RESTORE 
0266 10300 070133 STA CCNT OUTPUT 
0269 1C0301 062136 I.DA NUM03 POINTERS 
0210 10302 07l'132 STA BADDF< 
1211 10303 0a103a EOLT1 ISZ FFLAG NO, FIXED POINT? 
0212 103~41 026333 ,JMP t::OUT9 YES 
0273 1 l!i~hH5 060364 I.DA E NO, 
0274 10306 015715 ,J SB OUT CR OUTPUT 'E' 
0.276 1~307 0tH1354 l..DA .45 LOAD 'Ct. 
0276 10310 063fH>3 l .. DB EXPON POSITIVE 
0211 1BJ11 0"6ei2B SSB EXPONENT? 
0278 10312 "'"005 (:MR, INB,RSS NO 
0279 10313 0tHl353 l.DA .43 YES, LOAD I+ I 

0280 1031.t 01~603 STB EXPON 
0281 10:515 01f;715 ~f Sli CJUTCt< OUTPUT SIGN 
0282 "'316 065603 l. IJB EXP ON 
0283· 10317 060357 l.TJ A .48 COMPUTE 
0284 10320 044442 'tDB M10 
0285 1~321 00bC~20 SSB EXPONENT 
0286 10322 026325 JMP ••3 
0287 10323 002004 INA DIGIT 
0288 ltl324 {•2&320 JMP •-4 
0289 1'1325 044361 ADB .58 COMPUTE 
0290 10326 075603 STB EXP ON SEC0t-4D DIGIT 
'1291 10327 CH 5715 JSB OUTCR OUTPUT 
0202 1033~ 061603 L.DA EX PON 
0293 10331 015715 JS8 OUT CH EXPONENT 
8294 1'1332 126040 JMP NUMOT,I 
"295. HjJJ3 "1~J70 EOlJT9 JSB RETCf~ RETRIEVE CHARACTER 
0296 HJ3J4 050351 CPA .48 ZERO? 
0297 Hl33!S 026340 JMP EOU10 YES 
1298 10336 01t)715 JSB OUTCR NO, RESTORE CHARACTER 
0299 103~i7 126040 JHP NUMOT,I 
0300 10340 0603tJ5 EOl.i10 lDA .32 OVERLAY 
0~01 10341 015715 JSB OUTC~ A BLANK 
1302 10342 916370 J·sa RETCR BACKSPACE 
0313 U1343 026333 JMP EUUT9 
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0306•• 
03G6*** GET DIGIT TO CUTPUT ** 
0307•• 
8308 19J44 
0J09 1034'5 
0310 1"2346 
0311 10347 
0312 103!50 
0313 10351 
0314 1\0352 
031D 10353 
1316 10364 
8317 10355 
0316 1C~356 
0319 10357 
0320 1'8360 
0321 10361 
0322 10~62 
IJ23 10363 
032• 10364 
032~ 10365 
0326 1112366 

·1327 1\3361 
0~28•• 

00B000 
015147 
0641'54 
0070"4 
010430 
001200 
006024 
0(?6351 
010376 
070615 
064H>4 
007004 
0013~0 
006024 
026360 
021214 
065336 
015113 
060615 
126344 

GETDG NOP 
JSB MBY hi 
l.D~ EXP 
CMB,lNB 
AND HIMSK 
nAL 
SSB,JNB 
,JMP *•2· 
'~ND MSK0 
nTA NUMCK 
l.D8 EXP 
CMB,INB 
Ft AR 
sse, lt-.B 
JMP ••2 
)(OR ,.lANT 1 
l.DB t1ANT2 
JSB NORHL 
L.DA NUHCK 
JMP GETDG,I 

MULTIPLY BY 10 
GET EXPONENT IN 

AS NEGATIVE 
KEEP 5 HIGH BITS 
NORMALIZE TO BIT 
ROTATE INTEGER 

INTO (A) 
EXTRACT 

DIGIT 
ROTATE 

BACK 

REMOVE 
DIGIT 

( 8, 
OF (A) 
15 

NORMALIZE REMAINDER 
LOAD CA) WITH DIGIT 

0329••• RETRIEVE CHARACTER FROM OUTPUT BUFFER ** 
0331:1•• 
0331 UJ370 
0332 10371 
g~3;s 10372 
0334 10373 
9335 10374 
0336 10375 
8331 10J16 
8338 1 ~t377 
B339 10400 
0340 10401 
0341 10402 
0342 1 f1403 
0343 1EJ404 
0344 1~405 

9345• 
034&*. 
0347 0601• 
0348 061(1)5 
1349 06147 
03t50 06163 

000.000 
164133 
044431 
07 .. 133. 
160132 
006011 
001127 
lH0J76 
004010 
12oJ7B 
064132 
044431 
014132 
12b370 

RETCR 

Al 
A2 
Cl 
C2 

NOP 
lDB CCNT 
AD& Ml 
ST0 CCNT . 
LDA BADDR,I 
SLS,RSS 
ALF,AL.F 
~ND MSK0 
SL8 
JMP 
LDB 
ADS 
STB 
JMP 

RETC~,l 

BADDt< 
Ml 
BAD DR 
RETCt{,J 

EQU SETDP 
EQU STSRH 
EQU f Ll'4ST 
ElilU FVSRH 

DECREMEN·T 
CHARACTER 

COUNT 
POSITION 

AND 
EXTRACT 

CtiARACTER· 
FIRST CHARACTER OF WORD? 
NO 
YES, DECREMENT 

BUFFER 
POINTER 

·"' 
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0332• ···~···••********************* 
0313• SUBROUTINE TO CALCULATE TANCX> 
0354• *****•******************•*•*** 
8J36e 
eJe6• CALLED BY A JM~ ETAN WITH THE ARGUMENT 
0J57• IN FLOATING RAVIANS JN THE REGISTERS. 
0358• THE fLOATING RESULT IS RETURNED IN A & B 
0359• 
0360 10406 114240 ET Ah .• JSB .FMPA,I 
03&1 10407 "10475 .DEF FOPI 4/PJ 
0362 1~419 0725611 STA XTEMP 
0363 10411 0765k'2 :STB >lTEMP+1 
0364 10412 114236 ,JSB .FADA,I 
0365 10413 010477 DEF Kl 
03~6 10414 011440 .JSB .PWR2 
0367 10415 177776 llEC •2 
0368 10416 811413 ,JSB .IENT 
03&9 10417 114477 ,JSB ERR OH 
0370 10420 011432 TRGER ,JSB FLOAT 
0371 10421 01!)423 .JSB AHINV 
0372 1~422 01744@ ,J SB .PWR2 
0313 11~423 00~002 IJEC 2 
·0374 10424 114236 JSB .FADA,I 
0315 1'1425 0105t.-' 1 llEF XTEMP 
~376 10426 072501 STA XTEMP 
0377 1~427 0765~2 STB XTEMP+l X•X•d•ENTIERC(X+l)/4) 
0378 10430 114237 .. tSB .FSBA,l 
0379 10431 010477 IlEF t< 1 
0~80 10432 013032 STA SBOX TEMPORARY 
0381 10~33 002020 SSA X<l? 
0382 10434 02b467 ~rMP ELSEl YES 
0J83 10435 062507 L.DA t<.2 NO 
0384 1fM36 06t\510 L.Df.i K2+1 
0385 1~437 114237 JSB .FSBA,I 
0386 HJ440 0 U.Hl01 DEF XTEl'1t> 
0381 10441 072~163 S01H1 STA YTEMP 
0~88 10442 076Eh14 ST~ YTEMP+l Y• 2 .. x 
0389 10443 11424fd JSB .FMPA,I 
0390 1044.t "105'13 JJEF YTEM~ 

0391 10445 114240 J'SB .FMPA.,J 
1~92 10446 0HH.i(07 l1EF K2 
039J 11!l447 114237 JS~ .FSBA,I 
0394 1Cd4 50 010477 DEF Kl 
0395 10451 "11 ;124 JSB .CHEB 
0396 104tl2 010511 DEF COE Ff 
0~97 10453 1142"0 JSl:l .FHPA,I 
0398 Ht454 010503 DEF YTEMP . 
0399 10455 0725~3 STA 't'TEMP 
0400 10456 016504 STB YTEMP+l Y•Y•CHEBY<2•Y••2•1) 
0401 10437 L?63032 LDA SBOX 
0402 10460 002020 SSA )(cl 1 
0403 10461 026472 JMP El~SE2 YES 
0404 10462 062477 LDA Kl 
040!5 Hl46J 0665"0 LDB Kl+l 
0406 10464 114241 JSB .FDVA,I 
0407 1046!5 01~503 DEF YTE1·1P 
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0408 10466' 124264 JMP FR12A,I ANS • 1/Y 
8489 10467 062501 EL.SE! lDA XTEMP 
9410 10470 066tH12 LDB XTEMP+l 
0411 10471 0264411 .JMP BOTHl YmX 
8412 10412 062503 ELSE2 LOA YTEMP 
0413 1047~ 066504 l .. DB Y TEMfJ+ 1 
0414 10474 124264 ,JMP fH12A,l ANS • v 
04160 
8~16 1B475 050374 FOPI llEC 1.273239545 A/Pl 
0•17 UJ477 040000 Kl DEC 1. 
0418 10691 0~th,00 XTEMP 13SS 2 
0419 10503 iHH0000 YTEMP HSS 2 
8421 1til505 0000f60 UTE MP 1rns 2 
0•21 10507 S4iHHJ0 K2 DEC 2o 
0422 UHH1 116w.t61 COE FF l)EC 1.44b8E•8 
1423 10513 06611)34 DEC 2.013766E•7 
1424 10615 051035 llEC 2.804816E•6 
1425 10G17 050755 JlEC 3.906637E•5 
0426 10521 043523 DEC 5.4417,1J8E•4 
0427 10523 016112 DEC 7.586101578E•3 
1428 10520 fcj665~0 DE<.; .1"'675392f~57 
·0•29 1~527 070ti12 IJEC 1.77Co1474227 
0438 10531 000000 OCT 0 
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0432• 
04;)3• 
1434• 
0435• 
0436• 
0437•. 
0438• 
0439• 
0440• 
0441 
0442 
04AJ 
8444 
0445 
0446 
0441 
0448 
04Mi 
04U50 
0451 
0452 
0453 
0454 
0455 
0456 
"451 
04~8 
0459 
0460 
0461 
0462 
0463 . 
0464 
0465 
0466 
0467 
0468 
04&9 
0470 
04"/ 1-
0472 
0473 
0474 
0475 
0476 
0477 
0470 
0479 
0480 
0481 
0482 
0483 
0484 
0485 
0486 
0487 

10532 
10633 
10534 
10035 
10536 
10631 
10540 
hJ541 
10~42 
UJ543 
10544 
1\1545 
10546 
10547 
10550 
10551 
10552 
11b553 
105fi,\ 
10555 
1G556 
10507 
13560 
10501 
10662 
10563 
10564 
10565 
1'1t666 
10567 
10570 
10571 
10572 
UJH73 
10574 
1'Hi75 
10576 
10677 
h1600 
106D1 
10602 
106~3 
106ftt4 
1 ~160& 
1061..')6 
106VJ7 
10610 

cF 

01?.tJBl 
076302 
06£.HHH 
016316 
073032 
002002 
900010 
026576 
062477 
066ei00 
114241 
if 1~501 
072!5"5 
076506 
114249 
010505 
114240 
fH0~07 
114'237 
l110A77 
01732A 
0U>615 
114240 
01'15~5 
0725fdJ 
07tHH'4 
063032 
002002 
000010 
026601 
062501 
002020 
026604 
062611 
066612 
026606 
0625~1 
066502 
026tl46 
062503 
0665~4 
124264 
062613 
066614 
114237 
01~503 
1242b4 

~· .. .t 
:.···· .. : •. ~~,·~···./ 

*ff********~************••***** 
SUBROUTINE TO CALCULATE ATN(Xt 
w••••••~••~*****•****~******~* 

CALLED DY A JMP EATN WITH THE ARGUMENT 
JN FLOATING POINT FORH IN THE REGISTERS. 
THE FLOATING RESULT IN THE RANGE •Pl/2 
TO Pl/2 JS RETURNED IN A & B 

EATN STA XTEMP 
SH~ XTEMP+l 
LDA 1 
AND MSK0 
STA saox 
SZA 
SLA 
JHP ELSl 
LDA K1 
LDM K1+1 
JSB .FDVA,I 
DEF XTEMP 

BTrl STA UTEMP 
STB UTEt1P+l 
JSB .FMPA,I 
DEF UTEMP 
JSB .FMPA,I 

· DEF K2 
J S 8 • f. S 0 A , I 
DEF Kt 
JSB .CHEtj 
DEF COEF 
JSB .FMPA,I 
DEf UTEMP 
STA VTEMP 
STS YTEMP+1 
LDA saox 
SZA 
SLA 
JMP ELS2 
LDA XTEMP 
SSA 
JMP ELS3 
LDA PIBY2 
LDS PIBY2+1 
JMP El.83+2 

ELS1 LDA XTEMP 
LDB XTEMP+l 
JMP BTH1 

t.:LS2 LOA YTEMP 
LD0 YTEM~+l 
JMP FtH2A, I 

ELS3 LDA MP2 
LDB MP2+1 
JSB .f.SBA, I 
DEF YTEMP 
JHP Ffl12A,I 

TAN a EXP 'OF C X) 

ABS ( X) > 1 'l 
NO 

ABS()O>l ? 
NO 

xco ? 
YES 

ANS • Pl/2 .. Y 

ANS • Y 

ANS•-Pl/2-Y 



PAGE 

1488* 
04b9 
1•90. 
0491 
0402 
0493. 
0494 
0495 
0496 
0497 
0498 
1499 
0500 
8501 

fJ'503• 
8304• 
lHHH5• 
0.506• 
051d7• 
0508* 
0509* 
0SU"~ 
fHU 1• 
0t512 
0513 
0514. 
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1'8611 062207 
UJ61:S 115570 
10615 10b671 
Hl61 i' 056335 
10621 131601 
10623 040033 
10620 111013 
10627 060342 
HJ631 122573 
1"&33 055471 
10636 11.1620 
10637 070320 
10641 000000 

10642 002020 
10643 01 !5-423 
11it644 124264 

PIBY2 DEC 1.5707963268 PJ/2 
MP2 DEC -1.5707963268 •Pl/2 
COtif DEC •1.33034E•8 

llEC 8.64888E•8 
DEC •56.99186E•8 
l>EC J.821037E .. 6 
DEC •2.6215196E•5 
l>EC l.8574297E•4 
UEC •1.381195A04E•3 
I>EC .01113584206 

.I>EC -.10os92924e 
IJEC 1.762747174 
OCT 0 

········~····················· SU&RUUTINE TO CO~PUTE ABS(X) 

···············~************** 
CALLED BY A JMP EABS WITH THE ARGUMENT 
IN FLOATING POINT FORH IN THE REGISTERS. 
THE ~SSOLUlE VALUE IN FLOATING POINT 
IS RETURNED IN A & B 

£.ABS SSA 
JSB ARINV 
JMP FR12A,l 

NEGATIVE? 
YES, ~EGATE IT 

:• 
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9002• ··~················•********** 0frH)3• SUBROUTINE TO CALCULATE SIN(X, 
0904• *****••a•~*~****************** 
8~05• 
fD00fH' CALLED BV A JMP ESIN WITH THE ARGUMENT 
0001* IN FLOATING RADIANS IN THE REGISTERS. 
0006• THE FLOATING RESULT IS RETURNED IN A & 9 
0009• 
0fU Cl UJ645 114236 ECOS JSB .FADA,I 
8011 10646 01 '1611 DEF PIBY2 
0012 10647 114240 ESIN JSB .FMPA,I 
0fHJ 10659 01'>717 DEF TOPI 
0014 10651 072501 STA XTEMP 
8015 10652 B1tH502 :~TB XTEMP+l Xn2•X/PJ 
001& 10653 114236 .JSB .FADA,I 
1017 10654 010417 DEF Kl 
0018 10635 017440 ,JSB .PWR2 
0019 10656 111716 JlEC -2 
80211 10657 017413 ,JSB .tENT 
0021 19660 026~17 ~JMP TRGEt-t•l ERROR IF EXPONENT >• 15 
0022 10661 017432 JSB FLOAT 
002;5 10662 114240 JSB .FMPA,I 
0024 10663 010721 DEF MM4 
9025 1~6641 114236 JSU .FADA,I 
0026 10665 01~5lU I)EF XTEMP 
8021 10666 012!501 STA XTEMP· 
0028 10667 016602 STB XTEMP+l X•X•4•ENTJER<CX+1)/4, 
0029 10670 11~237 JSB .FSBA,I 
0030 10671 ~H "411 IJEF Kl 
0031 UJ672 002029 SSA Xcl 1 
00:52 10673 02&702 . J:Mp PAST YES 
9033 10674 0625k17 LDA K2. 

0034 1067" 066510 LDB K2+1 
8035 10676 114237 JSB .FSOA,I 
0036 10677 fH 05'11 DEF XTEMP 
0037 10700 972501 STA XTEMP 
0030 10101 0165'32 STS XTEMP+l · Xar2•X 
0039 1~702 062501 PAST LDA XTEMP 
0040 10703 066502. LDB XTEMP+l 
0041 10704 114240 JSB ofMPA,I 
0042 10705 010501 DEF XTEMP 
0043 10706 017~4B JSB .PWR2 
0044 · 10707 000001 DEC 1 
0~45 10710 114237 JSB .FSBA,I 
0k146 10711 010477 DEF Kl 
0041 h1712 017324 JSB .CHE~ 

0et46 1iJ713 010723 DEF COEF1 
0049 10114 114240 JSB .FMPA,I 
0050 107·15 0105kj1 DEF XTEMP 
0051 10116 124264 JMP fJl12A,I ANS•X+CHEBYC2•X••2•l) 
0052• 
0053 10717 050574 TOPI DEC .636619172 2/PI 
0054 10721 100000 MM4 DEC -4. 
005~ 10723 04761£15 CUEf 1 DEC 1.18496E•6 
0056 10725 134143 DEC --1.J65875E•4 
0057 10727 045261 DEC 9.116016E•J 
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0062• 
0063• 
0164• 
106!5• 
1066• 
1061• 
8068• 
1069• 
a010• 
0071• 
1072 
0U13 
8074 
0'17!5 
0076 
'1077 

"" 7 8 8079 
8089 
0k>8l 
'"82 
0083 
0084 
8085 
0086 
0081 
0088 
0i89 
0091 
0f691 
0092 
0003 
0094 

10731 133371 
10133 030656 
1073'5 000000 

llEC •. 28ti26 l 5692 
DEC 2.5525579248 
OCT 0 

······~~···~··•6•*******•**** 
SUBROUTINE TO COMPUTE RND(X) 
****~*****•*·~~·•************ 

THE ARGUME~T OF RND IS A DUMMY ONE 
THE ROUTINE GENERATES A RANDOM' NUMBER 
IN THE A & B REGISTERS 

19736 002400 ER~U 
107J7 070154 

CLA 
STA EXP 
LDA XH 
ALS 

)( IS INITIALLY t 
INITIALIZE EXPONENT 
COMPUTE 10740 160155 

UJ74l 001000 
10142 04lH55 
10743 064156 
10744 0~4065 
1014l5 040001 
10746 064156 
10747 005275 
1 ~,750 002004 
10751 004066 
10152 044156 
10753 001675 
1lJ754 002l04 
10155 044470 
10756 002040 
10757 002"~4 

,10760 '101665 
10161 070155 
10162 074156 
10763 0!~020 
10764 124264 

ADA XH 
LDB XL 
CLE,ERB 
ADA 1 
LDB XL 

HIGH 
PART 

2•XH 
+ XH + 

XL•2t15 

R.~L, CLE, SLB, ERB 
INA 

ADD XLl15J TO 
<A') <FROM 2•XL > 

2•XL CLE,ELB 
ADS XL + XL 
ELA, CLE, SLA, E'RA ADD OVERFLOW 

TO CA» CL.E,INA 
ADB FlGBT 
SEl 
INA 
ELA, CLE, EfU 
STA XH 
ST8 XL 
JSB .PACK 
JMP FR12A,I 

ADD IN TRAILING BIT OF XL•2t15 
ADD OVERFLOW 

TO (A) 
ERASE Al15J 
STORE 

INTEGER 
NORMALIZE AND PACk 
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8096• 
iH4it1• 
tlt198• 
1099• 
B100* 
8101• 
0u~2· 
9103• 
0104 
0105 
0106 
0107 
0190 
fU09 
"110 
0111 
0112 
0113 
lH14 
0115 
0116 
.0117 
"118 
0119 
0120 
0121 
0122 
flll23 
0124 
0125 
0126 
0127 
0128 
0129 
0130 
0131 
0132 
0133 
0134 
0135 
0136 
0137 
0130 
0139 
0140 
0141 
0142 
0143 
0144 
1145 
fU46 
0147 
0148 
0149 
0150 
0151 

UJ76!5 902003 
10166 124264 
10767 002020 
10770 014477 
lef711 0725~1 
10772 lU5456 
10773 00~DJ1 
11l1774 027034 
1'1775 040431 
l(tl176 073032 
1fb717 0765~2 
1100" 062501 
11001 11•240 
110ta2 011047 
11003 114236 
11004 011053 
110~5 072£303 
11006 B7MSS4 
11007 062~01 
11010 96CHS92 
11011 114241 
11012 010503 
11013 114236 
11014 010503 
11"11!5 017440 
11016 117177 
11'117 072e>03 
11020 07b504 
11~21 06251d1 
11022 06b502 
11"23 114241 
11024 01~503 
11025 114236 
11026 01~503 
11027 0725~3 
11030 ~76604 
11031 017,l40 
11032 000000 
11033 124264 
11034 07J032 
11035 ~'44376 
11036 0765.,2 
11037 062501 
11040 114240 
110'41 fJ 11'145 
11 "42 1142J6 
11043 011051 
11044 "27005 

···~~·-·********************•• 
SUBROUTINE TO CALCULATE SQRCX) 
********~·············~······· 

CALLED BY A JHP ESQR WITH THE ARGUMENT 
IN FLOATING POINT FORM IN THE REGISTERS. 
THE FLOATING RESULT IS RETURNED IN A & B 

ES'R fJZA, RSS 
"THP FR12A, I 
~lSA 
JSB ERROR 

SQAER STA XTEMP 
JISB .FLUN 
Sl.ArARS 
JMP ODD 
ADA Ml 
STA SBOX 
STB XTEMP+l 
l..DA XTEMP 
JSS .F~1PA,I 
DEF SA2 
JStl .FADA,I 
DEF sa2 

BTt-2 STA YTEMP 
STB YTEMP+l 
LDA X1'Er1P 
LDB XTEMP+l 
JSB .FDVA,I 
J)EF YTEMP 
JSB .FADA,I 
DEF YTEMP 
JSB .PWR2 
lJEC •1 
STA YYEMP 
STB YTEMP+l 
LDA XTEMP 
LDB XTEt1P+l 
JSB .FDVA,I 
DEF YTEMP 
JSB .FADA,I 
DEF YTEMP 
STA YTEMP 
STB YTEMP+l 
JSB .P~~R2 

SBCX OCT 0 
JMP fR12A,I 

ODL STA saox 
ADB HSK0 
STB XTEMP+1 
LDA XTEMP 
JSB .FMPA,I 
DEF 5A1 
JSB .FADA, I 
DEF 581 
JMP BTH2 

)(a0 ? 
YES, ANS • 0 
XcO 1 
YES ERROR 

EXP()() ODD? 

SBOXuEXPOf X)/2-1 
LOW HANTISSA/2 

Y• CY +XIV) /2 

ANS•(P+F/P)•2••SBOX 
SBOX 111 EXP(X)/2 

LOW MANTISSA/2 
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1152* 
11~3 11045 01w00e SA1 DEC .875 
1154 11041 04D000 SA~ DEC .578125 
IU65 11051 043624 SBl DEC .27863 
0156 110f53 0&60"0 S0c DEC .421815 

0158• ***********~****************** 
81t59• SUBROUTINE TO CALCULATE JNTCX> 
116'h ****•********•**************** I 
0161• 
fH&2• CALLED BY A JMP EIN7 WITH THE ARGUMENT 
1163• I~ FLOATING POINT FORM IN THE REGISTERS. 
1164• ENT H.R t X > IS FLOATED AND RETURNED JN A & B 
0165• 
8166• CALCULA'TES THE FLOATING POINT EQUIVALENT 

. 0167• OF ENTll~R(X) 

0168• 
0169 11056 071032 Elf\T s·re SBOX SAVE LOW ~~ORD 

8110 11066 064344 L:OB .Jl PRESET BIAS FOR 
8171 11057 074154 s·re EXP BINARY POINT 
0172 11060 067~32 LDB SBOX 24-BtT 
0173 11061 91~364 JSB IFIX INTEGER? 
0174 11062 027065 JMP ElNT1 NO 
01i'G 11063 015020 JSB .PACK YES, PAC~ IT 
0176 11064 124264 JMP FR12A,l 
0177 11065 ~61614 El~Tl LOA GETCR RETRJEVE 
1178 11~6e 067032 LDB SBOX NUMBER 
1179 11067 124264 JMP FR12A,I 
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1111• 
11&\2• 
0183• 
0184* 
0185• 
0186• 
0161• 
0188• 
0109 
0190 
0191 
0192 
0193 
0194 
1105 
0106 
0197 
0198 
0199 
02fti0 
0201 
02e2 
0203 
020-4 
0209 
0206 
0201 
0298 
0290 
02HJ 
0211 
e212 
0213 
0214 
0215 
0216 
0211 
0218 
0210 
022f) 
0221 
0222 
0223 
0224 
0225 
"226 
0227 
0228 
8229 
0230 
0231 
823.2 
8233 
02JA 
0235 
0236 

11010 
11071 
11072 
11H73 
11074 
1 hJ1S 
11076 
11017 
11100 
11101 
11102 
11103 
11104 
11105 
11106 
11107 
1111l' 
1 11 11 
11112 
11113 
1111& 
11115 
11116 

·11117 
11120 
11121 
11122 
11123 
11124 
11125 
11126 
11127 
11130 
11131 
111:Hl 
11133 
11134 
11135 
11136 
11137 
11140 
11141 
11142 
1114~ 
11144 
11145 
11146 
11147 

017072 
124264 
000000 
0020~3 

027150 
002020 
014477 
072'501 
015456 
076502 
017432 
072003 
076504 
062501 
066502 
114236 
011154 
072~05 
076~f~6 
0625"1 
066~02 
114237 
011164 
114241 
010605 
072505 
0161506 
114240 
010fHJ5 
114237 
iJ11lb4 
012fHH 
076502 
063162 
067163 
114241 
0HHH'1 
114236 
011160 
114240 
010505 
114237 
000466 
114236 
0 HJ503 
11'1240 
011156 
121072 

···~······~········~····•***** 
SUBROUTINE TO CALCULATE LOG(X) 
~o********~******************* 

CALLED BY A JMP ELOG WITH THE ARGUMENT 
Jh FLOATING POINT FORM IN THE REGISTERS. 
THE FLOATING RESULT IS RETURNED IN A & .D 

ELOG JSB oLOG 
JMP FR12A,t 

.LCG NOP 
SZA,RSS 
J~P .LOG1 
SSA 
JSB ERROR 

LOGEJ~ STA XTEH~ 
JSB .FLUN 
STB XTEMP+l 
JSB FLOAT 
STA VTEMP 
STfi YTEMP+l 
LDA XTEMP 
LDB XTEMP+t 
JS0 .FADA,I 
DEF R22 
STA UTEHP 
STB UTEt1P+l 
LDA XTE"4P 
LDB XTEMP+1 
JSB .FSBA,I 
DEF R22 
JS8 oFDVA,I 
DEF UTEHP 
STA UTEMP 
STB UTEMP+l 
JSB .FMPA,t 
DE::F UTEMP 
.JSB • FSBA, I 
DEF CCC 
.STA XTEMP 
.STB XTEMP+1 
lDA MB 
LDB Mli+l 
JSB .FDVA, I 
DEF XTEHP 
JSS .FADA,J 
DEF AAA 
.JSB .FMPA, I 
JOEF UTEMP 
,JSB .FSBA,I 
lDEF HALF 
.JSB .FADA, I 
JLlEF YTEMt' 
,JSB .FMPA, I 
DEF LE2 
.JMP .l.OG,I 

NON•ZERO ARGUMENT! 
NO 
YES, POSITIVE ARGUMENT? 
NO 
YES 

Y•EXPO(X) 

U•X+SQRC0.5» 
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0237• 
02~8 
0239 . 
0240 
0241 
0242• 
02~;, 

024• 
0246 
0246 
0247 

0249• 
0250• 
02!51 * 
02'52• 
0253• 
0254• 
02e5* 
'1256• 
92'57• 
02158* 
02tS9• 
0260• 
0261 
0262 
1263 . 
026'4 
0265 
0266 
0267 
0268 
0269 
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11150 914417 
11151 060470 
11152 064400 
11153 127072 

11154 055202 
11156 054271 
11160 0!U2b0 
11162 1256(66 
11164 065010 

11166. 006400 
11167 0020I03 
11170 1242b4 
11171 002021 
11172 064325 
11173 060470 
1117 4 006002 
11175 001300 
11176 124264 

CA•B/X)) 
.LCG1 ,JSB ERR OW LOG OF ZERO 
LNZR l.DA HNEG RETURN 

l.1HJ 0776 NEGATIVE 
~JMP .L.OG,I INFINITY 

R2:& It EC .707106781 SQR(0.5) 
l.E2 DEC .6931471606 LOG BASE ·E OF 2 
AAA DEC 1.2920el70987 
MB. DEC •2.6398577035 
CCC [IEC 1.6567626301 

******************~~********~* 
SUBROUTINE TO COMPUTE SGNfX) 
******•*~*Q******•••••**•***** 

CALLED BY A JMP ESGN WITH THE ARGUMENT 
lN FLOATING POINT FORM IN THE REGISTERS. 
ON RtTURN A & li CONTAIN THE FOLLOWING1 

IF X>0 THEN +l. 
IF' X•0 THEN 0 
IF X<0 THEN •1. 

ESG.N CLB 
SZA,RSS 
JMP FR12A,l 
SSA,RSS 
LDS .2 
LOA n.GBT 
SZB 
SUR 
JMP FJH2A, I 

ZERO? 
YES 
NO, POSITIVE? 
YES, SET EXPONENT 
LOAD MANTISSA 
POSITIVE? 
YES, CORRECT MANTISSA 

(· 
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8271• ******"~**•*****~************* 
e2~2· SU6ROUT1NE TO CALCULATE EXP(X) 
0273* ·····~~·•**********~********** 
1274• 
0215• CALLED BY A JHP EEXP WITH THE ARGUMENT 
0276* IN FLOATING POINT FORM IN THE REGISTERS. 
8277• THE FLOATING R~SULT IS RETURNED IN A & B 
0278• 
0219 11177 017201 EEXP JSB .EXP 
0260 112~0 124264 JHP FR12A,J 
0281 11201 01it1d0.,0 .EXP NOP 
0202 11202 114240 J'SB .FMPA,I 
0283 11203 011322 "DEF L2E 
0284 1 HHJ4 012~HH STA XTEMP 
0285 1120\5 076502 STB XTEHP+l )(caZ•LOG2CE) 
0286 112~6 011413 JSH .IENT 
0287 11207 0273tU JMP .EXP! 
0288 11210 07321~ STA INTE I NTE • Etn I ER()() 
0289 11211 0174.32 JSB FLOAT 
0298 11212 01g503 STA YTEMP 
0291 11213 07C>5'14 STB YTEMP+1 Y•ENTIERCX) 
0292 11214 063274 LDA INTE 
0293 11215 043310 ADA M124 
0294 11216 002021 SSA,RSS INTE "'•124 ' 029'5 11217 027304 JMP EXPER-1 YES, El~ROR 
029& 11220 043311 ADA .244 INTE C•120 ? 
0297 11221 002020 · SSA 
9298 11222 027216 JMP ZERE YES,ANS•0 
0299 11223 062001 LDA XTEMP 
0300 1122.! B66592 LDB XTEMP+l 
0:s0·1 11225 114237 JSb .FSBA,I 
03B2 · 11226 0105~3 DEF YTEHP 
0303 11221 0725£01 STA XTEMP 
0304 11230 076502 STB XTEt-1P+l X • X • E N T I"E R « X > 
0305 11231 114240 JSB .FMPA,I 
0306 11232 010501 DEF XTEMP 
9307 11233 072505 STA UTE MP 
0308 11234 076506 STB UTEMP+l U•X••2 
0309 11235 114236 JS8 .FADA,J 
03UJ. 11236 fHlJ12 DEF AAAA 
0311 11237 fil72503 STA YTEMP 
0312 11240 016504 STB YTEMP+1 Y•X•h2+AAAA 
031~ 112'11 063314 LDA BBBB 
0314" 11242 067 :..H 5 LDB OBBB+l 
0315 1124J 114241 JSB .FDVA,I 
0316 11244 010503 Dl~F YTEMP 
0311 11245 072503 s·r A YTEMP 
0318 11246 076504 s·rn YTEMP+1 YwBBBB/Y 

... 0319 11 lll\i' 063316 LDA cc cc 
"320 112~0 061317 LDB CCCC+l 
0321 11251 114240 JSB .FMPA,I 
'1322 112~2 "hJ505 DEF UTEMP 
032J 11253 114236 JS0 .FADA,I 
0~24 1125'1 011320 Df~F DDDD 
0325 1125~ 114237 JBB .FSBA,I 
0326 11fl56 010tl~1 DEF XTEMP 
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8327 11257 114237 JSB .FSBA,I 
0318 11260 lU0503 DEF YTEMP 
0~29 11261 07230~ STA YTEHP 
0330 11262 076504 ST0 YTEMP+l Y••X+DDDD+CCCC*X*•2•Y 
9331 11263 0·62601 l.D A XTEMP 
0332 11264 066502 LDB XTEMP+l 
0333 11265 114241 JSB .FDVA,J 
0334 11266 010503 DEf YTEHP 
8335 11267 114236 JSB .FADA,I 
0336 11270 000466 DEF HALF 
0337 11271 037274 lSl INTE 
03~8 11212 0000"0 ~IOP 
0339 11273 017440 JSB .PWR2 
1340 11274 000000 lNTE OCT 0 
0~41 11215 127201 JMP .EXP,J ANS•C0.5+X/Y)*2**1NTE 
0342 11216 002490 ZE~E CLA 
0343 11217 006400 CLB 
0344 11J00 127201 JMP .EXP,1 ANS•QJ 
034'5 11301 063401 .E><Pl LOA X2TMP 
0346 11302 ~02'920 SSA 
9347 11303 027276 JMP ZERE 
0348 11304 014477 JSB ERROR 
0349 113~'6 060422 EXFER LDA INF 
0330 11306 064432 LDB H2 
83lS1 11307 127201 JMP .EXP,I 
03152• 
0393 11310 177604 M124. DEC •124 
8354 11311 00"364 .244 DEC 244 
0365 11312 0535f52 AA/.A DEC 87.417497202 
03!!6 11~14 046477 B86li DEC 617.9722695 
0307 11316 043372 cc cc DEC .03465735903 
0358 11320 047643 DDtD DEC 9.9545957821 
1359 11322 056125 l.2E DEC 1.4426950409 
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8:]61• 
13~2· 
0363• 
03640 
0~65• 
1366• 
8361• 
1368• 
1:569• 
0370• 
1371• 
0372 
1373 
0374 
0315 
0376 
0377 
0378 
0379 
0360 
0381 
8362 
0383 
0384 
03BS 
0386 
8387 
1388 
0339 
0390 
0391 
8392 
1393 
8394 
1395 
8396 
1397 
0398 
0399 
9t100 
0401 
0402 
0413 
0404 
0405 
0406 
0401 
0408 

- 0409 
0410 
0411 
0412 
04'13 
04lA 
'1415 
0416 

11324 000000 
11325 114:?40 
11326 010507 
11327 0734lH 
11330 077402 
11331 lb7J24 
1l3J2· 07, 407 
11333 160001 
11334 00b004 
11335 1640& 1 
11336 073411 
11331 077412 
11J40 00~400 
11341 073405 
11342 013406 
11343 037407 
11344 037401 
11346 163407 
11346 0020~3 
11~47 027371 
11350 063~05 
11351 067406 
11352 073403 
113~J 077404 
11354 063411 
11355 067412 
11356 073405 
11367 077406 
11361 114240 
11361 Cd11401 
11362 114237 
11363 0114'13 
11366' 114236 
11365 1114w7 
11Jf>6 01J411 
11367 071412 
11~79 027343 
11371 0b3411 
11J72 067412 
11313 114237 
1137A 0114"'3 
11375 1142~0 
11376 fJ0~~466 
11377 037324 
11400 127324 

-~···············•••********** SUBROUTINE TO COMPUTE CHERYCX> 
········~**********~********** 

CALLING SEQ~ENCE1 

LD• X 
LDB X+l 
JSB .CHEB 
DEF C 

(FLOATING) 

<RESULT FLOATING> 
<TABLE OF CHEBY.COEFFS.,FLOATING) 

• Cfo,E·a NOP 
JSB .FMPA,I 
DEF K2 
STA X2TMP 
STB X2TMP+l 
LDO .CHEl4,I 
STB CTMP 
LDA 1,1 
INB 
LDB 1 d 
STA DTMP 
STB DTMP+l 
CLA 
STA 8TMP 
STA Bl'MP+l 

LOPC ISZ CTMP 
lSl CTHP 
LDA cn1P,,1 

. SZA,RSS 
JMP COUT 
LDA BTMP 
LDB BTMP+l 
STA ATMP 
s·re ATMP+l 
LDA DTMP 
LDB DTMP+l 
S'fA BTMP 
STB BTMP+l 
JSB .FMPA,I 
DEF X2H1P 
JSB .FSBA,I 
DEF ATMP 
JSB .FADA,I 
D!ff CTMP, I 
STA DlMP 
sire nn1P+1 
Jt1P LOPC 

CO&.;T LIJA DTHt> 
LIH3 DTMP+l 
J~JB .FSBA, I 
DEF ATHP 
JS8 .FMPA,l 
DE:f HALF 
ISZ .CHE~ 
JMP .CHE&,! 

C POINTS TO COEFFICIENT TABLE 

GET FIRST COEFF 

D•C(N) 

C(N)•0 ? 
ZERO FLAGS END OF .TABLE 
NO 

B•D 

ANS•(D•Al/2 
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1417• 

"''a 1140 l 000000 X2TMP BSS 2 
1419 1140:5 000000 AT~P El SS 2 
9420 1140!5 00,:H100 BT,_,P BSS 2 
8421 11407 000000 CTf'.P ass 2 
1422 11411 000000 DT~P ass 2 

042'4• ······~~*·ft····~·•**********Q*************** 
0425• SUBROUTINE TO COMPUTE THE ENT~ER OF A NUMBER 
1426• WHCSE EXPONENT IS LESS THAN 15 
0~27• ****~•~••~******~*~*****O***•*************** 
1•28• 
0429• CALLING SEQUENCE• 
0430• 
0431• LD~ x <FLOATING> 
0432• LDA X+l 
0433• JSS • JENT. (RESULT INTERGER> 
94J4• JSe ERROR CEXIT IF EXPOCX)>14> 
0435• 
0436• 
8437 11413 000000 .lENT NOP. 
1438 11414 0734fdl STA X2TMP STORE HIGH PART 
043Q 11413 060001 L.DA 1 MOVE LOW PART TO A 

-! 0440 11d16 010376 AND MSK0 ISOLATE EXPONENT 

1 04~1 11417 000~33 SLA,RAR 
0442 11420 027424 JMP •+4 IF NEGATIVE OK 
0443 11421 040444 ADA M15 
144A 11422 002'121 SSA,RSS EXPO(X) > 14 
044~ . 11423 127413 JMP .lENT,J YES, ERROR RETURN 
0446 11424 037413 ISZ .IENT NO BUMP RETURN POJNT 
0447 11425 063401 LDA X2TMP RESTORE HIGH PART 
0448 11426 015364 JS~ IFIX CALL ENTJER 
0449 11421 000000 NOP 
0450 11430 06it0"1 LDA 1 PUT RESULT JNTO CA) 
04tH 11431 12141~ JMP .IENT,J 
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14!53• 
1404• 
046rJ• 
04~6* 
04157• 
li458• 
6!409• 
0tHU1* 
0461 
0462 
0463 
0464 
0465 
0466 

1468• 
0469• 
047@• 
0471" 
0472• 
8473• 
0474• 
04750 
0476• 
0477• 
0478• 
0479• 
0461• 
0481• 
0482• 
0483 
0484 
0A85 
0486 
0-'87 
0486. 
0489 
0490 
0491 
0492' 
0493 
0494 
0495 
0496 

0498 
0499 
0t30l0 
0501 
0S02 

11ti32 00000~ 
11433 064J36 
11434 0741b4 
1143e 006400 
l 143f\ 01·5020 
11437 127432 

11440 000000 
1144 l 0~2003 
11442 0274~4 
11443 073A01 
11~44 fdl 0456 
11445 IZl17 4f62 
11446 143440 
114d? 0012~0 
11450 010376 
11451 07fhHH 
11~52 047402 
11453 0634~1 
11454 037440 
11455 1274i40 

014t13 
07552 
00163 
0016'1 
11032 

***********•·················· SUBROUTINE TO FLOAT AN INTEGER 
*********~**************•***** 

CALLED BY JSR FLOAT WITH INTEGER IN A 
THE FLOATING POINT EQUIVALENT IS RETURNED 
IN A & B 

FLCAT NOP 
I.DB .15 
STH EXP 
(=LB 

· ,JSB 0 PACK 
,JMP FLOAT,I 

•6••··~·~·············~·**************** 
SUBROUTINE TO MULTIPLY BY A PO~ER OF TWO 
******•************"**********•********* 

CALLING SEwUENCE 

LD~ x <FLOATING) 
LDS X+1 
JSe .P~4R2 <RESULT FLOATING> 
DEC ,.. ( 1 NTEGER POINER·) 

RETURNS WITH X~2tN IN A&B 
NO CHEC:K IS MADE FOR EXPONENT 
OVekFLOW OR UNOERFLOW 

.PlilR2 NOP 
SZA,RSS X•0 ? 
JMP .RET YES, ANS111:0 
STA X2TMP 
JSB .FLUN 
STl:l X2TMP+1 
ADA .PWR2,I 
f<AL 
AND MSK0 NEW EXPO • (OLD EXPO) 
STA 1 
ADS X2TMP+l KEEP OLD MANTISSA 
L. fJ A X2TMP 

.RET JSZ .P~·IR2 

JMP .PwR2,1 

TTl EQU .FDV 
TT2 EQU IDIV 
TT~ EQU TEMPS+d 
TT4 EQU TEMPS+5 
f'FLAG EQU SBOX 

+N 
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1002• 
00"3* 
00S4• 
'HHiO 
000& 
0091 
0098 
0009 
0010 
8011 
ee12 
1013 
0014 
0fU5 
IHU6• 
0017 
0018 
fh119 
102U 
8121 
1022 
"023 
.0924 
0025 
01126 
8027 
0028 
0029 
0030 
0031 
8032 
0033 
0034 
B"'36 
9036 
0037 
00~8 
1039 
9040 
1041 
8042 
0043 
0044 
0045 
0046 
0047 
0048 
0049 
00150 
0051 
0052 
0053 
0094 
0055 
0056 
0057 

11436 160157 
114 57 0341t)7 
114b0 ,,.10401 
11461 002002 
11462 027610 
1146J ltHH67 
11464 0 UJ420 
11466 070171 
11466 0tUJ416 
11467 002001 
11470 114250 

11.171 160157 
11472 010401 
11473 002003 
11474 1242~6 
11415 114231 
11476 006007 
11477 124267 
11 fh~0 0341 f>7 
11501 1MHH1 
11502 070173 
lUHi:S 060171 
1160.t 050.4 t 6 
11~0~ 027561 
1 H'rnf> 044325 
115187 160001 
11510 070174. 
lltHl 010376 
11012 003004 
1l!H3 070175 
11514 070116 
11S15 160001 
11516 001727 
1UH7 010316 
11520 003tl'04 
11521 07fU77 
11522 114255 
11523 0PH!~09 
11524 87 376.1 
11525 0601!57 
11526 05~ 143 
11527 027540 
115J0 160157 
115~1 0Ut420 
11G32 g50404 
11333 037767 
1163~ 027540 
11fl3f5 006400 
11536 057767 
11 !l37 015666 
115~0 160173 
11541 034173 

·······•*••••******~********* 
MAlRlX STHT EXECUTION CONTROL 
*****••••**********~*6******* 
EM•T LOA TEMP~,I 

JSZ TEMPS 
~ND MSK1 
SZA 
JMP EMAT7 
LDA TEMPS,! 
AND OPMSK 
f;TA MLBXl 
CPA RDOP 
RSS 
JSB PRNIA,I 

EMATl LDA TEMPS,I 
AND MSKl 
SZA,RSS 
JMP XEC4A,l 
JSB SSYHA,1 
INB,SZB,~SS 
JMP f8M1A,I 
ISZ TEMPS 
LDA 1,1 
STA 81 
LDA MLBX1 
CPA RDOP 
JMP EHAT5 
ADB .2 
L.DA 1, I 
STA 81+1 
~ND MSKfd 
CMA,INA 
STA B2 
STA D2+1 
LDA 1,1 
ALF,ALF 
AND MSt<0 
CMArlNA 
STA BJ 
JSB LCK2A,J 
CLA 
STA MCKS 
LDA TEMPS 
CPA PRADD 
JMP EMATJ 
LDA TEHPS,I 
AND OPMSK 
CPA 83~0"' 
ISZ MCKS 
Jt1P EMA T J 

EMAT2 CLB 
CPO MCt<S 
JSO EDELr-t 

EHATJ LDA 01,J 
152 Bl 

MAT READ 
OR 

NO 
YES· 
SAVE 

MAT PRINT? 

TYPE 
PRINT? 
NO 
YES 

LOAD 
OPERAND 

NULL? CEND OF MAT PRINT> 
YES 
NO, SEARCH SYMBOL TABLE 
FOUND? 
NO 
YES 
SAVE ARRAY 

BASE -ADDRESS 

READ? 
YES 
NO 
SAVE 

Dl ... ENSIONS 
SET 

COLUMN 
COUNTERS 

SET 

ROW 

COUNTER 
ENSUQE ARRAY IS DEFINED 
SET DELIMITER 

AS COMM~ 
MORE 

STATEMENT? 
NO 
YES 
EXTRACT DELIMITER 
SEMICOLON? 
YES 

COMMA 
DELI METER? 

YES 
LOAD 

NEXT 

\• 



PAG~ 01Jl #10 MATH.IX Rou·r INES 

eeee 11542 164173 l.DB 81, I ELEMENT 108 11s43·e34173 RSZ Bl 
016 1HS44 Qtlti643 JSB ENO UT OUTPUT IT 
1061 U 545 0:54175 tSZ 82 Rm~ COMPLETE? 
0062 11646 021535 ,fMP EMAT2 NO 
0063 11f>47 01~677 ~rse OUTLN YES, DO 
0064 11550 015677 JSB OUTLN SPACING 
0065 11591 060176 tDA 82+1 RESET 
0066 11552 970175 STA a2 COLUMN COUNTER 
0067 11353 fJ34117 ISZ 83 ARRAY EXHAUSTED? 
1068 11554 027540 JMP EMAT3 NO 
1069 11556 964137 EM~T4 L.DS TEMPS YES, MORE 
0170 11556 054143 c:Pa PRADD STATEHE~T? 
1071 11 G57 1242fS6 JMP XEC4A,I NO 
8072 111569 B27471 JMP EMAT1 YES 
0073• 
9074 11~61 07'417'5 Et1AT5 STB 82 SAVE SYMBOL TABLE POINTER 
0875 1HS62 160157 LDA TEMP&,I EXTRACT 
0076 1196J 0UJ420 AND OPMSK NEXT OPERATOR 
1077 11564 9641~7 L.DB TEMPS STATEMENT 
0018 11565 054143 CPB PR ADD EXHAUSTED? 
.9fd79 11566 002400 CLA YES. 
0080 11567 950412 CPA 82200 I [ I ? 
0031 11570 017732 JSB REDIM YES, REDIHENSION ARRAY 
9B82 11571 S6CH75 LOA 92 LOAD 
0083 11912 040326 ADA .2 ARRAY 
0'1184 11573 1tHHH~0 l. DA 0,1 nIMENSIONS 
008!5 11574 015336 JSB MDIH SET 
0086 11575 001100 ARS AR RAV 
&087 11~16 003l~04 CMA,INA ELEMENT 
0088 11571 07'H77 STA 83 COUNTER 
0089 11600 114254 EM~T6 JSB FDAT,I FETCH VALUE 
0090 11601 170173 STA E.H,1 STORE 
0091 11602 034173 ISZ lH 
0092 11 tHJ3 174173 STS 81,I IT 
0093 11tH'J4 034173 ISZ Bl 
0094 11605 034177 ISZ 63 ARRAY EXHAUSTED? 
0095 11606 027600 JMP EMAT6 NO 
0096 11607 027555 JMP Er1AT4 YES 
0007• . 
1098 11610 114231 EM~T7 JSd SSYMA,I SAVE 
0099 11611 006004 INS BASE ADDRESS 
0100 11612 16kHHH LDA 1 ,I 0 fo. DES T l N A T I 0 N 
01~1 11613 070177 STA 93 ARRAY 
9102 11614 074175 STB 82 SAVE SYMBOL TABLE ADDRESS 
1103 11tH5 044325 ADB .2 SAVE 
0104 11616 160001 LOA 1,I ITS 
fJ105 11617 070200 STA B3+1 DIMENSIONS 
0106 11620 002404 ClArlNA ASSUME HAT 
0107 11 t\21 071656 STA EDELM REPLACEMENT 
0108 11622 160157 EM~T0 LDA TEMPS,I LOA.D NEXT 
IU09 11623 034157 JSZ TEMPS OPEfUND 
0110 11024 002020 SSA ARRAY FUNCTION? 
"111 11626 027711 JMP EMA11 YES 
"112 11626 01'1401 f.HAT6 AND HSKl NO 
0113 1 H>27 002003 SZA,RSS SCALAR HULTJPLJCATION? 
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8114 
0148 
1116 
0117 
8118 
1119 
0120 
0121 
1122 
0123 
8124 
1123 
0126 
1127 
0128 
1129 
"138 
0131 
8132 
9133 
8134 
.e 13~ 
0136 
0137 
9138 
11~9 
0140• 
0141 
0142 
8143 
0144 
l'145• 
0146 
0147 
0148 
0149 
SHH!l 
e uu 
0152 
0153 
0154 
01ts5 
0156 
0HS7• 
01'58 
0150 
0160 
0161 
0162 
0163 
0164 
016f5 
0166• 
0167 
0108 
0169 

t1G;,1. 121101 
116J1 114231 
11632 Y06004 
11633 1tHHHH 
11634 071173 
11635 944325 
11636 16i0ftJ1 
11031 07iH74 
11649 0641!57 
11641 064143 
11642 027662 
116~3 16iJ157 
11644 001UH~ 
11645 001727 
11646 01~J62 
11641 04e436 
11650 011656 
11661 161UB7 
11652 0104~1 
11663 114231 
11b54 00~004 
11655 160001 
11656 070175 
1 H>57 044325 
11660 1600\il 
11661 070176 

11662 96 t'656 
11663 043666 
11664 114000 
11666 124256 

11f'>66 111666 
11'667 012123 
11670 012103 
11611 012116 
11672 012331 
11~73 012110 
11674 012145 
11675 012176 
11676 012441 
11677 f!J12266 
11700 012137 

11701 060334 
11702 071656 
11703 114232 
11704 B71i'171 
11705 074172 
11706 034157 
11707 034157 
11710 027622 

11711 001727 
11712 001100 
11113 01~3t14 

.JMP EMA10 

.JSB SSYMA, I 
INS 
I.DA 1,l 
STA Bl 
"PB .2 
l .. DA 1,1 
fSTA 01+1 
l .. DB TEMPS 
CPB rruoo 
JMP EMATV 
l.DA TEMPS, I 
ARS 
Alf ,ALF 
A.ND .63 
ADA M6 
STA EDELM 
l.DA TEMPS,I 
AND MSKl 
~JSB SSYHA,I 
INS 
l.DA 1,J 
STA 82 
ADS .2 
L.DA 1,J 
f'TA 82+1 

EMAT'i' L.DA EDELrt 
~1DA LMAP 
JSB Pt,1 
JHP XEC4A,J 

LM'P DEF LBASE-1,1 
LSASE DEF REPLC 

DEF ADD 
DEF SUFl 
DEF MULT 
DEF SZER 
DEF LCON 
DEF LIDN 
DEF Lt~V 
DEF TRAN 
DEF SMULT 

EHA1'1 LDA .10 
STA EDELM 
JSB FETCA,J 
STA MLBX1 
STB MLBXl+l 
I SZ TEt-1PS 
lSZ TEHPS 
JMP EMAT0 

EM~11 ALF,ALF 
ALF 
AND .31 

YES 
NO 
SAVE 

BASE 
ADDRESS AND 

DIMENSIONS 
OF FIRST 

SOURCE ARRAY 
STATEMENT 

EXHAUSTED? 
YES 
NO 
EXTRACT 

AND 
RECORD 

SAVE 

EHAT 
OPERATOR 

BASE ADDRESS 

· AND DIMENSIONS 

OF SECOND 

SOURCE ARRAY 

TRANSFER.TO 
APPHOPRIATE 

ROUTINE 

SET SMULT 
OPERATOR 

EVALUATE 
ANO SAVE 

SCALAR 
GO TO 

PROCESS 
SOURCE ARRAY 

EXTRACT 

TYPE 

, .. 
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1170 11714 .,40440 ADA M8 RECORD EHAT 
0171 11713 011656 STA EDELM OPERATOR TYPE 
11?2 11716 04t1440 1,DA '18 INV OR 
0173· 11717 902020 SSA TRN? 
0174 11720 027725 ,JMP EMA12 NO 
0175 11721 lt!HH67 I.DA TEf1PS, 1 YES, LOAD 
0176 . 11122 034157 tSZ TEMPS SOURCE 
0177 11723 034157 :l sz TEMPS 4RRAY 
8178 11724 027626 JMP EMAT& SYMBOL 
0179• 
8180 1172'5 064157 EMA12 LDB TEMPS REDIMENSIONJNG 
8181 11726 054143 CPS PR A Du PART? 
0182 11727 027662 ·JMP EHAT9 NO 
0183 1173(1 017732 ~rsa REDIM YES 
8184 11731 027662 JMP EMAT9 

1186• ***ft*******•******************* 
0187• SUBROUTINE TO REDIMENSION ARRAY 
0188~ **************~**************** 
0189 117J2 fHHH~00 REJilM f\OP 
0190 11733 017767 JS& MCKS EVALUATE 
0191 11734 005727 BLf ,BLF AND SAVE 
0192 11735 0742"'0 STB B3+1 ROW COUNT 
0193 11136 00C>404 Cl.BrlNA LOAD DEFAULT COLUMN COUNT 
8194 11737 034157 ISZ TEMPS SINGLE 
1195 11140 160167 LDA TEMPS,! DIMENSION 
0196 11741 010420 AND OPMSK ARRAY? 
8197 11142 05H407 CPA LF 
fU08 11743 027146 JMP REDl1 YES 
1199 11744 017767 JSB MCKS NO, EVALUATE COLUMN COUNT 
1290 11743 0~4157 ISl TEMPS MOVE PAST 
02lU 11146 034157 RE£ 11 ISZ TEMPS RIGHT BRACKET 
aas2 11747 0442trj0 ADB 83+1 PACK 
020~ 11760 074200 ST8 8~+1 - DIMENSIONS 
02W4 11151 061(1175 L.DA 82 STORE IN 
0205 11152 040325 ADA .2 SYMBOL 
0206 11753 174000 STB 0,1 TABLE 
0201 11754 040431 ADA Ml COMPUTE 
02"8 11755 16"-'000 LDA 0,1 "PHYSICAL 
0209· 11756 CH5336 JSB MDIM ARRAY SPACE 
e21e 111!7 07~172 STA MLBX1+1 SIZE 
0211 117 60 060200 LDA BJ+l COMPUTE 
0212 11761 015336 JSB MDlH NEW SIZE 
0213 11762 ff0"004 CMA,INA NEW 
0214 11763 041D112 ADA ML8X1+1 SIZE 
0215 11764 002~20 SSA ACCEPTABLE? 
0216 11106 014417 JSB ERROR NO 
0217 11766 121732 E7 JMP REDIM,I . YES 
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1219• ****ft************••······················· 
82~0* SUBROUTINE TO EVALUATE & CHECK A SUBSCRIPT 
0221• ···~******************··~··~·············· 0222 117&7 0Cfll000 MCKS NOP 
0223 11770 114232 JSB fETCA,1 CALL FOR EVALUATION 
0224 11771 91ft~53 JSB SBFJX CONVERT TO INTEGER (ROUNDEDI 
0225 11712 006004 INB UNBIAS SUBSCRIPT 
"226 11773 060001 LDA 1 PUT INTO CA) 
8221 11174 040460 ADA t1256 LESS THAN 
·~28 11715 002e21 .ssA,RSS 256? 
0229 11716 124212 JMP E6MlA,J NO 
0230 11777 1277b7 JMP f'lCKS,I YES, RETURN SUBSCRIPT JN (9) 
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ORG 12fl00A 

02J46•~o•••****~Q********~*********************** 
8235****0• ~ATRIX ROUTINES **~***** 
1236•~a••••••••ft~********•*****~***************•* 
8231~CALL FOR "ATRIX OPERATION IS MADE WITH FOUR• 
1238•PARAMETERS,NOUTINE NUMBER AND ADDRESS OF * 
0339•SVMBOL TABLE OF T~REE MATRICES. FOR SCALAR * 
0240•HULT1LAST 15 ADDRESS OF SCALAR VALUE * 
0241•0PERATION IS OF FCRM DJ•Bl OP 82 * 
0242•TH£ ADDRESS OF THE BASE ADDRESS OF MATRICES• 
0243*15 GIVEN IN 81 1 02,03. T~E DIMENSIONS OF A * 
0244•HATRIX IS GIVEN IN B(J)+l, ROWS IN MOST SIG• 
&2•5•PARTCMSP, AND COL~MN IN LEAST SIG PARTCLSP)•' 
Ba46••*•******************~******************~*** 
0247• 
8248• 
0240• 
8250••~··••*****00*******0*********~************* 

· 0251•** SU3ROUTl~E GENERAL *** 
025~··~·······~·~········6~·~···················· 0253•B3aa1 OP 82 SUBRCUTJNE COMPUTES AN ELEMENT• 
0254•0F 03 AND INCREME~TS 10 NtXT ~LEME~T. THE ~ 
0265*0PERAT10N THAT IS PERFO~MED AND ·* 
0266• THE MATRICES INCREMENTED ARE * 
8257• MODIFIED SY RCJUllNES ADD, SUB, .REPL • 
8258•SCALAR MULJ, CON,ZEHU,lDN. ROUTINE CHECKS * 
0269•COMPATlBlLITY OF lHREE MATR.JCES USING SUB * 
0260•COMPARE (PAkAMETERS SUPPLIED IN REG ArBJ • 
0261••~•Q****~·~-~*******·~~····················· 
8262• 
0263" 12l't00 00~000 GE,..ER NOP SUBROUTINE GENERAL 
8264 12001 060176 l .. DA 82+1 LOAD DIM fOR MATRIX 
0265 12002 064174 l.DB 81+1 LOAD OIH FOR MATRIX 

2 
1 

0266 12003 '116032 ~JSB COMPR CHECKS ROW AND COL DJH 
0267• ARE COMPATIBLE 
1208 12004 060174 GEJ\2 l.DA 81+1 LOAD DIH FOR MATRIX l 
0260 12005 064209 L.DB 83+1 LOAD OIH FUR MATRIX 3 
0210 12006 0H>032 JSB COM PR CHECK ROW AND COL DIM 
0271. 12"'0' 015236 JSB MPV COLUMNS IN (A I 
0272 12010 913115 DEF TJ ROWS lft4 T3 
0273 UHH1 003004 C:MA,INA 
0274 12012 073134 STA LPIV •RO~iS•COLUH~~S 
0273'• COMPUTES B3aa81 OP 82 
027'6 12013 HHH13 LOCP LDA 91,J LOAD 
8277 12014 034173 ISZ Bl NEXT 
0278 1201~ 164173 L.DS 81,1 SOURCE 
0279 12016 034113 ISZ bl E~EMENT 

'0280 12017 000000 MOtl NOP USUALLY A JSB 
0281 12020 0000Cll0 NOP USUALLY DEF B2,J 
0282 12021 170177 STA OJ,I STORf 
0283 12022 034177 ISl 83 NEXT 
028.4 12'~23 174177 STS 83,I DESTINATION 
0285 12024 0JA177 ISZ 83 ELEMENT 
0286 12025 00fJ000 f10t2 NOP JSZ 62 FOR 
0287 12026 000000 NOP MAT ADD OR SUB 
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12027 031134 
12030 026013 
12031 126000 

JSZ LPIV 
JHP LOOP 
JMP GENER,! 

COMPUTE NEXT ELEMENT 

1293~••••****~~•••e••••**************~*********** 
0294•0~~ SUOROUTlhE COMPARE **** 
0295•oOftO*****************~********************O* 
D296•ROUTINE COMPARES tlM OF T~O MATRICES GIVEN • 
0207•THE1~ DIM IN REGISTERS A,B • 
8298•Dlftf.NSION8 ARE G1¥EN IN 8( l )+2 * 
02990•••0~~········~······~···········••0••······ 
0300• 
0381 
9302 
8:SB3 
0384 
130!5 
1300 
8:SB7 
0308 
0309 
03161 
0·311 
1312• 
0313• 

12032 
12033 
12034 
12£?13!5 
12036 
120~7 
12049 
12041 
12042 
12043 
1204«4 

B0lHHd0 
05b0W1 
002001 
014471 
001727 
010376 
073115 
060001 
010376 
073116 
126032 

CO~PR 

LERR 

NOP 
CPA 1 
RSS 
JS8 ERROR 
ALF,ALF 
AND MSK" 
STA T3 
LDA 1 
AND MSK0 
STA T4 
JMP COHPR,I 

EOUAL? 
YES 
NO 
SAVE 

# OF 
ROWS 

SAVE # 
OF COLUMNS 

0314••~•o•~•••••o••••ae•*~~*******************~** 
1~15****** SUBROUTINE LCHK· ****** 
0316•••••0~···········~··*~*•*******************~ 
9311•TEGTS THAT NO ELE~ENT IN A MATRIX rs * 
ea1••UNASSJGNlD. ENTRY1 CHECKS MATRICES GIVEN BY• 
0319•81 AND 82 AND ENTRY 2 C~ECKS ONLY Bl * 
032i******~•••~o•••***•***•*G********~*•********O 
8321• 
1322 12046 000000 LC~K2 NOP 
8323 12"46 06~<!,45 LiDA LCHK2 
1324 12047 0720£H a·rA LCHt<l 
e:s2e 12050 026955 JMP •+5 
0326 12EHU 99ft919 LC~K1 ~t)P 

8327· 12'452 0f>4t75 Lila 82 BASE ADDR 
8326 120f53 060176 LJlA 82+1 ROW AND COL DIM. 
0329 12054 01b~61 JSB LCHK4 TEST EACH TERM OF 
03;,,9 12ll.J55 064113 LllB 81 lUSE ADDR 
0~31 120tl6 060114' LDA 01+1 ROW AND COL DIM. 
0332 12057 0H>061 J~H~ LCHK4 TEST EACH TERM OF 
0333 12B60 126031 J~1P LCHKl,I 
033.t• 

B2 

Bl 

83~5 12961 00000e LCt-K4 N()P SUBROUTINE TO TEST TERMS 
8336 12"62 077120 Sl'B T6 SAVE 
0337 12063 015336 JSB MDH1 COMPUTE SIZE OF MATRIX 
8338 12li.164 001100 A~S SET NEGATIVE 
0339 12066 0030£-14 Cf"IA,INA 
e:ui 120&6 013121 STA T7 COUNTER FOR ELEMENTS 
9341 12067 16JUH1 LC.,K6 l.DA T6,f LOAD 
8342 12070 031120 ISZ Tt> 
0343 12011 1671~0 LDB T6,I ELEMENT 
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1346 
0347 
0348 
0349 
0359 
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1362 
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0354• 
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12012 031120 ISZ l6 
12013 050479 CPA HNEG 
12074 026076 JHP •+2 
12076 02tH00 ,JMP LCHK5 
12~76 B.54471 CPS MNEG+l 
12077 014477 .JSS ERROR 
12100 037121 LC~K5 .ISZ T7 
12101 026A67 ,JMP LCHK6 
12102 126061 ,JMP LCt-iK4,I 

COMPARE WITH PRESET QTY. 

ERROR 'HAT UNASSIGNED' 
DONE? 
NO 
YES 

0355•••0••·····~············•******************** 
0356•••• SUBJlOUT I ~E ·t'-ATR XX ADD **** 
83~7~********~Q***********~~--···~················ 
e35a~s1,e2,03 CONTAIN ADDRESS OF B•SE ADDRESS OF• 
8359•THREE MATRICES. RCUTINE EXECUTES BJoB1•82 * 
8360•BY MODIFYING l~ST~ IN ROUTINE GENERAL * 
1361******~************~········~················ 
0362* . 
0363 12103 000009 ADD NOP 
8364 12104 063135 LDA 
1369 12106 072017 ADt1 STA 
e36~ 12106 063136 LDA 
0~67 12107 012020 STA 
0368 12110 063141 LDA 
0369 12111 072025 STA 
1370 12112 072~26 STA 
0371 1211J 016051 JSB 
0372 1211A 016000 JSB 
037J 12115 12b103 JHP 
0374" 
0375,_ 

LPL US 
MOD1 
LPLUS+l 
MODl+l 
INCB2 
M002 
MOD2+1 
LCHI< 1 
GENE~ 
AOD,I 

JSB .FAD 
SET tN GENER 
DEF OF 92,I 
MODIFY ROUTINE GENERAL 
JSZ 92 

TEST e1,a2 FOR UNASSIGNED TERMS 
ROUTINE GENERAL 
EXIT TO MAIN PROGRAM 

8376••··~··***********************~************** 
1377**** SUBROUTINE ~ATRJX SUBTRACT *•** 
0376•••~••o~••Bw~•********~g-*************~*•**** 
B379•B1,B2,83 CONTAIN AUURESS OF BASE ADDRESS OF• 
1380*THREE MATRICES. RCUTINE EXECUTES B3•B1uB2 * 
1381•0Y MODIFYING INST~ IN ROUTINE GENERAL * 
0382•~******0******0*~****•*****************•**** 
0383• 
0384 
0385 
03cl6 
B387 
8366 

12116 000~00 
12117 062116 

·12120 fd72103 
12121 063137 
12122 '126105 

t-rOP 
LDA sue 
STA ADD 
LDA LMIN 
JMP ADDl 

LET 
ADD DO 

RETURN 
JSB .fSB 
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8398• 
13~!···~············~····•~t*****************•**** 
0392**** SUBROUTINE MATRIX REPLACE *o** 

1393•••···-··~·············•**********·~···~····· 0394•91,03 BIVE ADDRESS OF BASE ADuRESS OF GJVEN• 
0395•MAT~1X AN~ RECEIVING MATRIX RESPECTIVELY * 
0396•*******a•~ow••~*********•~•~*****~********** 
0397 12123 000000 
0398 12124 062123 
0~99 1212~ 072000 
Od00 12126 002400 
0401 12127 006400 
04B2 12130 072017 
0403 12131 076020 
8404 12132 002400 
0405 12133 072025 
0406 12134 012026 
1407 12136 016045 
0408 12136 026004 
fJ409• 
0410• 

REPLC NOP 
LDA REPLC 
STA GENER 
CLA 
CLB 

RE.PLl STA MODI 
STB MOD1+1 
CLA 
STA MOD2 
STA MOD2+1 
JSB LCHK2 
JMP GEN2 

LET 
GENER DO 

RETURN 
NO 

OPERATION 
SET 

OPERATldN 
B2 

NOT 
USED 

TEST Bl FOR UNASSIGNED ELEMENTS 

8411••••········································· 0412•*** SUBROUTINE MATRIX SCALAR MULT •••• 
g413•~·~·*···~·····························*•**** 0414•01,83 GIVE ADDRESS OF BASE ADDRESS OF GIVEN• 
0415•MATR1X AND RECEIVING MATRIX RESPECTIVELY * 
1~16•M9XL HOLDS ADDRESS OF SCALAR VALUE * 
0417••~···~·~-~~~···············-················ 0418• . 
0419 12137 000~~0 SM~LT NOP LET 
1420 12140 062137 LDA SMULT· GENER DO 
0421 12141 072000 STA GENE~. RETURN 
0~22 12142 063140 LDA LTJME SET FOR 
0423 12143 064323 LDB MBXL MULTIPLY 
0424 12144 02b130 JMP REPL1 
B42!5• 
0426• 

0~27••·····~···················~··**********•·~·· 8428•*** SUBROUTINE MATRIX CON ~*** 

0•20••·····~········~····~·············********** 043B•SET8 MATRIX TO ALL ONES. RJ IS ADDRESS OF * 
0431•BASE ADDRE~S OF M~TRIX. * 
04~2•••••••***********•************************** 
0433• 
0434 
043!5 
0436 
8A~1 
0438 
0439 
0440 
0441 
0442 
0«1t43 
0444 
0445 

12145 
12146 
12147 
12150 
12151 
12152 
12153 
12154 
12155 
12156 
12157 
12160 

00ie>000 
'160466 
"64325 
07i0171 
074172 
060200 
015336 
~011'10 
00306()4 
073134 
f;60111 
064172 

LCON 

LCCNl 

NOP 
LDA HONE 
LOB 
STA 
ST!! 
L:OA 
JSB 
ARS 

.2 
HLRX1 
MLBX1+1 
B3+1 
MDIM 

CMA,INA 
S'TA LPJV 
L:OA MLAXl 
LDB t-a.BX1+1 

SET 
CONSTANT 

SET 
ELF.ME NT 

COUNTER 

LOAD· 
CONSTANT 
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044'6 
144.7 
044'8 
0449 
0450 
0'151 
0452 
B4!5J• 
e.-s4• 

12161 170177 
121 6 2. 0'3 4 1 7 7 
12163 174177 
12164 034177 
12166 0J71J4 
12166 026161 
12161 126145 

LCCN2 STA bJ,J 
ISZ AJ 
STB 83,I 
ISZ 83 
ISZ LPIV 
.JMP LCON2 
.JMP LCON, I 

S.TORE 
IN 

'NEXT 
ELEMENT 

DONE? 
NO 
YES 

045G*•~•e•••**********•*******************~*•**** 
8456•*•* SUBROUTINE MATRIX ZERO **** 
14U7~•••••••~•********•***•*****•**************** 
84GO•SETS MATRIX TO ZERO. B3 IS ADDRESS OF B~SE * 
14Gg•ADDRESS OF'MATRlX. s1,s2 ARE REDUNDANT *' 
8d60•SET 81•0 AND USE SUBROUTINE CON,ENTRY2 • 
0461••*********•··~·····•• 1•********************** 
84620 
9463 
0464 
0465 
0466 
0467 
"0468 
0469• 
1470• 

12170 
12171 
12172 
12173 
12174 
12175 

000000 
062170 
072145 
002400 
0t16400 
026150 

SZER NOP 
t.DA SZER 
STA LCON 
CLA 
c:LB 
,JMP LCONl 

CONVERT 

LCON 

. TO SZER 

0471•********••••0••···~··*********************** 
0412~**~ SUBROUTINE MATRIX IDN **** 
0413u••~*•w•~~•****************************~***** 
0474~ROUTINE SET& UP ItENTITY MATRIX * 
8475•83 IS ADD~ESS OF e~SE ADDRESS OF MATRIX • 
8476•USE SZER TO SET MATRIX TO ALL ZEROS. ON * 
0 4 71 * RE T URN C ~t ECK F 0 H S QUA RE t1 A TR I X • • 
047B~~***-***•************-'**•******************* 
9479• 
0480 12176 0et00i'0 LHN "40P 
841181 12117 060177 LOA 83 
fiM82 12200 07~'123 STA T9 SAVE RASE ADDRESS 
0483 12201 016170 JSB SZER · SET ALL MATRIX TO 
0484 122~2 06(()200 LDA 03+1 IS 
9485 12203 001727 ~LF,ALF ARRAY 
048G 12204 ~50200 CPA 03+1 SQUARE? 
9407 1220t'S 0"11010 ALS,SLA YES 
0488 12206 '126\1135 JMP LEfrn NO 
0489 122C~7 91"401 AND MSKI SAVE ROW 
lM90 12210 07~'171 STA MLBXl LENGTH 
0491 12211 0~'1 urn ARS SAVE 
0492 12212 003(1'44 CMA ,I NA ROW 
0403 12213 070172 STA MLBX1+l COUNTER 
0494 12214 067123 LDB T9 RESTORE 
0495 1221!5 074177 STB 83 B3 
0496 12216 060466 LIDNl LDA HO~E STORE 
9491 12217 110"~1 STA 1, I 
0498 1222~ 00b0i'1.4 !NB 1 • Of ON 
8499 12221 06V1325 LDA .2 
0600 12222 1700~1 STA 1 , I DIAGONAL 
0501 12223 006004 INB 

ZERO 
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0lHJ2 12224 044171 ADB MLBXl HOVE TO NEXT DIAGONAL ELEHENT 
150\3 12225 034112 JSZ MLBX1+1 DONE? 
1504 12226 026216 JMP LIDN1 NO 
050e 12227 126176 JMP LI DN .I YES 
0506• 
0507• 
0608•••·············-·······•******************** 
A509••••• SUSROUTl~ES DLD AND DST ~***** 
0610******Q*********•**************************** 
0011• 
0512• 
0t'H :S* 
0t514 
0515 
01)16 
01517 
8518 
0619 
fH520 
0621 
0622* 
0523 
0t>24 
0528 
0626 
0527 
0628 
0529 
0530 
0531• 
ee32 
fH533 
0534 
0535 
1636 
0B37 
05J8 
0DJ9 
0640 
0~41 
0542 
031JJ 
0544 
05'45 

122Je 000000 
12231 016250 
12232 112230 
12233 rd3b230 
12234 162264 
1223!S" 036264 
12236 166264 
12237 12b230 

12240 
12241 
12242 
12243 
1224.1 
12245 
12246 
12241 

12250 
12251 
12252 
12253 
12254 
12256 
12266 
12251 
12260 
12261 
12262 
12263 
122C.4 
12265 

000A00 
016250 
112240 
036240 
172204 
036~64 
116264 
126240 

000000 
012265 
162250 
072264 
062265 
162264 
001275 
026263 
072264 
062265 
036250 
1262S0 
00001t)0 
001d000 

• DlD 

.DST 

GElAD 

GET 

ADA ES 
Tlt\Y 

NOP 
JSB 
DEF 
JSZ 
LDA 
ISZ 
LDB 
JMP 

NOP 
JSB 
DEF 
ISZ 
STA 
ISZ 
STB 
JMP 

NOP 

GE TAD 
.DLD,I 
.OLD 
ADRE8,I 
AD RES 
ADRES,l 
.DLD,J 

GET AD 
.DST,! 
• DST 
ADRES,J 
ADRES 
ADRES,J 
•DST ,I 

STA TINY 
LOA GETAIJ,J 
STA AJJRES 
LOA TINY 
LDA ADRES,J 

GET ADDRESS 

BUMP RETURN ADDRESS 
LOAD HIGH PART. 

LOAD LO~ PART. 

GET ADDRESS. 

BUMP RETURN ADDRESS • 
STORE HIGH 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 INDIRECT 
JMP GET IT ls INDIRECT. 
STA ADRES EFFECTIVE ADDRESS. 
LOA TINY 
tSZ GETAD 
JMP GETAD,J 
B:SS 1 
BSS 1 

RETURN 
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I 

01547•1 
064_8•1· **********ti flt***************** ttO *** *** *** * ** 
054"9•••• BUBROUTl~E TRANSPOSE ***** 
0530•**********•••~****~******-***********0*****~ 
et$ 51 •IT RA N s Po s E o F F o R"' 0 3 c M , N , • r c a 1 < N , M , , • 
8552*B1,0J GI°VE ADDRESS OF BASE ADDRESS OF GJVEN• 
0553•AND RECEIVING MAT~lCES RESPECllVELY. * 
0~5•*********•************~*****~******••··~····· 
0'555• 
050& 12266 000000 TRAN NOP 
0531 12267 016945 JSB LCHK2 
0!)08• 
0lS69 
0560 
0t56l 
flH562 
0'563• 
0564 
03615 
0566 
05&7 
0ES68 
.0569 
0570• 
0571• 
0e12• 
057:5 
0574 
0575 
0576 
0577 
0678 
0519 
0580 
0581 
0582 
0583 
0584 
0386 
8686 
0587 
0588 
StJ89 
0'590 
0591• 
0592• 
059J 
0594 
0t195 
0596 
0507 

12270 0602"0 
12271 001727 
1227:? 064174 
1227~ 016032 

12274- 115236 
12215 913115 
12276 073134 
12277 063116 
12J00· 003004 
12301 073117 

12302 
12303 
12304 
12305 
12306 
12307 
12310 
12311 
12312 
12313 
12314 
12J15 
12316 
12317 
12320 
12321 

· 12~22 
12323 

002400 
073120 
06112" 
00~000 
044173. 
1616001 
006004 
164001 
170177 
034177 
174177 
034177 
063120 
043116 
073120 
053l34 
026324 
026304 

12J24 03•173 
12~25 034173 
12~'l26 037117 
12327 026302 
12330 126266 

TRAN1 

LNEXT 

LDA 83+1 
ALF,ALF 
LDB 81+1 
JSB COMPR 

JSB MPV 
DEF T3 
STA LPIV 
LDA T4 
CMA,INA 
STA T6 

CLA 
STA T6 
LDB T6 
BLS 
Al1B 
LOA 
INB 
l DB 
STA 
ISZ 
s·ra 
ISZ 
L:OA 
ADA 
S'TA 
CPA 
JMP 
JMP 

Bl 
1 , I" 

1, I 
BJ,I 
83 
03.1 
83 
T6 
T4 
T6 
LPtV 
*•2 
LNEXT 

ISZ 81 
ISZ 81 
I :sz T5 
JMP TRANl 
JMP TRAN,I 

TEST Bt FOR UNASSIGNED TERMS 
CHECK DIMENSIONS 
PARAMETERS OF 83 
INTERCHANGE ROW AND COLUMN 
PARA~1ETERS OF Bl 
SUBROUTINE COMPARE 
DIMENSIONS COMPATIBLE 
# OF COLUMNS IN (A) 
# OF ROWS JN T3 
PRODUCT OF ROW•COL 
SET 

COLUMN 
COUNTER 

T6 IS INDICATOR TO SELECT 
WHICH ELEMENT IN A COL OF 
Bl IS TO BE TRANSPOSED 

SET T600t 
LOAD 

NEXT ELEMENT 

OF COLUMN· 

STORE 
IN 

ROW 

SET T6•T6+T4 
T6.P01NTS TO NEXT TERM IN 
A COLUMN TO BE TRANSPOSED 
TEST FOR LAST IN COL 

SET P.ASE ADDRESS TO FIRST 
TERM IN NEXT COLUMN 

TRANSPOSE NEXT COL 
EXIT TO MAIN PROGRAM 
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0002*; 
80£l,3 

1

** ** **** *" *** *******•fir************•**"****** 
0104 ·**• SUdROUT I NE HA 1'R l.X MUL. T **** 
00aa •••~•••••••••••••••••••••••~**************** 
8006•ROUTINE IS OF FOR~ 8JCM,P)=B1CM,N>•A2(N,PJ * 
0ea1~a1,s2,s3 ARE ADDRESSES OF BASE ADDRESSES OF• 
IB~8*THREE MATRICES * 
e0eg~I~******************************************* 
1910• . 
0fU1 i 12331 0fHHlt~0 HULT ,_.OP 
0012 12332 016051 JBB LCHK1 
0913• 
1014 
1015 
ra01u 
0017 
1018 
0019 

. frHD20 
0021 
0022• 
0023• 
0024* 
0025 
1026 
0027 
0028 
1029 
0030 
80~1 
0032 
8033 
8034• 
'8035* 
00J6• 

13333 
12334 
12330 
12336 
12331 
12340 
12341 
12342 

12343 
12344 
12345 
12346 
12347 
12350 
12351 
12352 
12353 

1037 12J54 
0038 123f55 
0039 12356 
8041:1 12361 
1041 . ! 12360 
8042 12361 
1043 12362 
0044 . 12363 
804B 12364 
0046 12365 
0047 12366 
004\8 123&7 
0040• 
0050• I 

06020QJ 
010376 
973120 
06l0116 
0U>J76 
053129 
00201dl 
026BJ5 

060200 
010460 
070001 
06~J76 
001727 
010316 
040001 
064114 
016032 

060175 
073117 
063115 
00301!'4 
073123 
063120 
003004 
"73124 
063117 
070175 
002400 
073125 

0051 : 12370 073126 
00026 
00~3* 
0~54 . 12J71 006400 
0055 i 12372 0 H>24~ 
0056 I 12373 100177 
00ti7 ! 12374 064173 

MULT4 

f'tULT3 

LDA 
AND 
STA 
LDA 
AND 
CPA 
RSS 
JMP 

83+1 
MSK0 
T6 
B2+1 
MSK0 
T6 

LERR 

LDA 83+1 
AND M256 

.STA 1 
LDA 82+1 
ALF,ALF 
AND MSK0 
ADA 1 
LDB B1+1 
JSB COMPH 

LDA 82 
STA T5 
LDA TJ 
CHA, I ·O 
STA·T9 
LDA T6 
CMA,INA 
ST~ THI 
LOA T~ 
STA 82 
Cl A 
STA. T11 

STA T12 

ClB 
JSB .DST 
DIEF BJ,I 

MULT2 LOB 81 

TEST Rl,82 FOR UNASSIGNED TERMS 
CHECK DIMENSIONS 
PARAMETERS, OF 9:5 
SAVE COLUMN COUNT 

PARAMETERS OF 92 

COLUMNS EQUAL 
IN NUMBER? 

NO 
COMBINE BJ,92 PARAMETERS 
INTO (M,N> AND COMPARE 
WITH THOSE OF 91 
PARAMETERS OF 83 

STORE ROW IN MSP OF B 
PARAMETERS OF 82 
GET ROW C.OUNT 

IN CA> 
COMBJNE A AND B 
PARAMETERS OF 81 
COMPARE ROW AND COL 
DIMENSIONS ARE COMPATIBLE 
M,N ARE STORED IN T3,T4 
SAVE B 2 A S DEST R 0 YE D .1 N 
MULT 

SET 
ROW 

COUNTER 

SET COUNTER 

RESTORE BASE ADDRESS 82 

COUNTER FOR 82. INCR BY 
2•P AND POINTS TO NEXT TERM 
IN COL TO BE MULTIPLIED 
COUNTER FOR Bl. INCR BY 2 
AND POINTS TO NEXT TERM 
IN ROW TO BE MULTIPLIED 

CLEAR TO ZERO 

COMPUTE PROD OF ONE TERM 
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E. 
! 
i 
i 

1058' 
00l)g 
806(! 
0061 
0062 
0063· 

"064·1 
0065 
09661 
0067 
0068 
0069 
0070 
0171 
0072 
0073 
0074 
0075 
001&r 
0011 f' 
0078 

"" 7 g 8080 
0081 
""82 
eee;sr 
8084f 
B08f5 
06'86 
1081 
eeoe 
0089 
0090 
0091 
0002 
0093 
0094 
0095 
0096 
0097 
8098 
8099 
0100. 
01''1 
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1237!5 047126 
12376 077132 
12J71 064175 
12400 047125 
12401 016230 
12402 100001 
12403 114240 
12404 113132 
12405 114236 
12406 1'HH77 
12407 1316240 
12410 HFU77 
12411 031126 
12412 037Ul6 
12413 06312'1 
12414 ""101:rn 
1241!5 043125 
1241& 073125 

12417 063116 
12420 001000 
12421 053126 
12422 026424 
12423 026374 

12424 034177 
12425 034177 
12426 034175 
12427 034115 

12439 037124 
12431 02bJ66 

12432 063116 
12433 001000 
12434 040173 
124J'5 070173 
12436 0J7123 
12437 ftJ~?6361 
12440 126331 

ADB T12 
STB T18 
LDB B2 
ADB Tll 
JSR • DLD 
DEF 1,I 
JSB .FMPA,J 
DEF T18,I 
JSB .FADA,I 
DEF 83,1 
JSB .DST 

.DEF 03,I 
ISZ T12 
ISZ T12 
LDA T6 
•LS 
ADA TU 
ST A T 11 

LDA T4 
Al..S 
CPA T12 
.JMP •+2 
JMP MULT2 

ISZ 83 
lSZ BJ 
ISZ 82 
ISZ 82 

ISZ T10 
,JMP MUL TJ 

l .. DA T4 
'~LS 
AD~ Al 
STA Bl 
JSZ T9 
,JMP MULT4 
,JMP MULT,J 

IN Row BY ONE TERM IN COL 

COMPUTES RUNNING SUM 

SELECT NE~T TERM IN ROW 

SELECT NEXT TERM IN COi.. 

TEST IF HAVE MULT ONE ROM 
BY OME COLUHM 

MULT AND ADD IN NEXT TERH 
SUM~ATlON OF PRODUCTS FOR 
ONE TERM OF BJ IS DONE 
HULT SAME ROW BY NEXT COL 
INCR REC~IVJNG HAT 

BASE ADDRESS OF NEXT COL 

TEST IF HAVE HULT ONE ROW 
SY ALL COLUMNS 
SKIP IF INNERPRODUCT. DONE 
COMPUTE SAME ROW•NEXT COL 
SELECT NEXT ROW 

ADDRESS OF NEXT ROW 

HULT ROW BY ALL COLUMNS 
EXIT TO MAIN PROGRAM 
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0103 

01~4 ··~······********~*~*~·~···················' 0105 *** SUBROUTINE MATRIX INVERT **** 
0106 ********6*•~·········*******•~~············· 0101 OPE~ATlON OF FORM MAT 83 • INV 81 * 
01e8•Bl,83 ARE ADDRESSES OF BASE ADDRESS OF * 
01~9•MATRIX TO BE INVERTED AND RECEIVI~G MATRIX • 
B110•RESPECTIVELY. 92 IS REDUNDANT. METHOD USED * 
0111*15 GAUSSIAN ELIMl~ATION WITH COLUMN • 
0!12•PIVOTJNG * 
0113*1***•••**********•············~·············· 0114• 
8115 12441 000000 LI~V NOP SUBROUTINE MATRIX INVERT 
1116 12442 016~45 JSB LCHK2 TEST Bt FOR UNASSIGNED TERMS 
0111 12443 060114 LDA B1+1 DIMENSIONS OF MATRIX Bl 
0118 12444 0642~0 LDB 83+1 DIMENSIONS OF MATRIX 83 
0110 'I 12445 016332 JSS COMPR CHECK DIMENSIONS 
0120•

1 

ROW AND COL VALUES T3,T4 
0121* ~AKE COPY OF M~TRIX Bl 
8122• t N FREE CORE 
112;, I 12446 000177 LDA BJ SAVE 
0124 i 12447 073127 STA TlJ 93 
0125 I 12450 060174 LDA t.41+1 COMPUTE SIZE 
0126 12451 015336 JSS MDIM OF MATRIX 
0127 12462 003004 CMA,JNA 
0128 12453 001100 ARS 
0129 12454 073114 STA T2 
0130 1243~ 001~~0 ALS 
1131· 12456 064141 LDB LSTPT 
01J2 12437 006004 INB 
8133 1246~ 074175 STB R2 
0134 12461 074177 STB BJ 
8135 12462 007004 CHB,JNB 
8136 12463 044142 ADB HSTPT 
0137 1246A 040~01 ADA 1 
8138 12468 002020 SSA 
1139 12466 025473 JMP 
0140 1246? 016123 JSB 
8141 12470 063127 LDA 
8142 12471 070177 STA 
1143 12472 016176 JSB 
0144 12473 063121 LDA 
0145 12474 070177 STA 
0146 12476 002d~0 ClA 

El 
RE PLC 
TtJ 
83 
LinN 
T13 
83 

0147 12476 073126 STA T12 
0148 12477 073127 STA T13 
8149 12500 06~115 LDA 02 
9150 125~1 070173 STA Bl 
0151 125~2 160173 Ll~11 LDA Bl,I 
0152 12~03 034173 ISZ Bl 
0153 1250A 164173 LDB 81,I 
01~4 12505 0~4173 ISZ Bl 
0153 12~06 002020 SSA 
1156 125~7 015423 JSS ARINV 
01~7 12510 073132 STA T18 
01~8 12~11 ~77133 STB T19 

SAVE 
ELEMENT 

COUNTER 
SAVE 

ADnfitESS OF 
FREE CORE 

COMPUTE SIZE OF 
FREE CORE AREA 

ENOUr;H 
CORE LEFT? 

NO 
YES, COPY SOURCE 
RESTORE 

83 
SET DESTINATION 
RESTORE ITS 

BASE ADDRESS 
INITIALIZE 

MAXIMUM 
ELEMENT. 

MATRIX 

TO IDENTITY 

COPY 82 INTO Bl AS 
82 NEEDED LATER 
LOAD 

NEXT 
· ELEMENT 

GET ABSOLUTE VALUE 
IF .NUMBER IS NEGATIVE 

SAVE NUMBER 
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01691 12512 114237 JS0 .FSBA,I 
01~0 I 12!513 013126 :DEF T12 
91,1 12514 002020 SSA 
01621 12B15 026522 JMP 
0163· 12616 063132 LDA 

LINH> 
T18 

1164· 12517 06r1~3 LD~ T19 
8165 12520 073126 STA T12 
0166 12521 017127 STS Tl J 
0167 12522 037114 Lt~l~ tSZ T2 

LINll 
T12 

0168 12523 026502 JMP 
81G9 12524 063126 LDA 
0170 12525 867127 LDB Tt3 

.FMPA,I 
T16 
ML8X1 
MLBX1+1 

0111 12526 11'4240 ,JSB 
0172 12527 913130 DEF 
0173 12530 070171 STA 
0174 12631 074172 STB 
0173 12532 002490 CLA 
0176 12633 073134 STA LPIV 

T4 
LPIV 
LPTV 
T4 
LINV,I 

1177 12334 037116 19l 
0178 12~36 037134 LI~V1 ISZ 
01791 12536 063134 LDA 
01·60 12537 053116 CPA 
0181 12540 1264~1 JMP 
CU82 
0183 
0184 
0185 
0186 
0181 
0108 
1189 
0190 
0191 
0192 
0193 
9194 
0195 
0196 
1'197 
019& 
0199 
0200 
0201. 
0202 
0203 
0204 
1205 
0206 
0207 
0208 
0209 
021." 
1211 
0212 
0213 
0214 

12541 
12542 
12543 
12544 
12545 
12546 
12547 
12~350 
12551 
12552 
125ri3 
12554 
12ts55 
12~66 
12557 
12560 
12561 
12662 
1256J 
12564 
12565 
12566 
12567 
12570 
12571 
12572 
1257~ 
12514 
12575 
12516 
12577 

063134 
067134 
073114 
017067 
073113 
fJ02400 
'173126 
073127 
016230 
113113 
002020 
015423 
013132 
071133 
1142_37 
01~126 
00202'1 
026571 
063132 
061133 
073126 
077127 
f>63114 
073117 
037114 
063114 
053116 
026602 
063115 
0"hHH::t 
043113 

LDA LPJV 
l..DB LPIV 
STA T2· 
.JSf3 LWHR 
STA Tl 
CLA 
aTA T12 
STA T13 

LI,...V2 JSB .OLD 
DEF T1,I 

L.lf\V7 

~JSA 

~fSB ARINV 
STA T18 
STB T19 
-.TSB .FSBA, I 
DEF T12 
SSA 
JMP 
l.llA 
LDB 

l1NV7 
l18 
T19 
T12 
TtJ 
T2 
TfS 
T2 
T2 
T4 
LJNVS 
TJ 

!»TA 
STB 
LDA 
STA 
ISL 
t.DA 
CPA 
JMP 
l.DA 
ALS 
ADA Tl 

SUBTRACT EXISTING MAX. 
VALUE 

SKIP AND SWAP IF POSITIVE 

SWAP 

ALL ELEMENTS EXHAUSTED? 
NO 
COMPUTE RELATIVE TOLERANCE 
TOL•ABSOLUTE TOL * MAX VALUE 

ABSOLUTE TOLERANCE 
RELATIVE 

TOLERANCE 
INITt*'LIZE PIVOT 

REQUIRE CONSTANT (ROW+l, 
SELECT NEXT PIVOT 
TEST IF HAVE PROCESSED 
LAST PIVOT 
NORMAL EXIT TO HAIN PRO& 
SCAN PIVOTAL COLUMN FOR 
LARGEST ELEMENT 
COMPUTE ADDRESS OF PIVOT 
COLUMN USING ROUTINE LWHR 
ROW COUNTER 
ON RETURN, ADDRESS IN A 

T12,T13 IS 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 CONTAJNS HAX VALUE 
STORE NEW MAX VALUE 

SET T5 TO POSITION IN 
COLUMN OF MAX VALUE 

TEST FOR LAST TERM IN COL 

SWAP ROWS 
COMPUTE 
NEXT ADD~ESS 

IN PIVOT 



PAGE 0146 d11 MATRIX ROUTINES 

0215 12600 013113 
0216 , 12601 026t>tH 
0217• 
0218 12~02 063134 
0219 12b0J 006404 
0220 12604 011~67 
0221 126~3 013113 
0222 . 126rit6 063117 
0223 12607 006404 
1224. 12610 017067 
0225 12611 073114 
0226 12612 063134 
0~27 12613 006404 
0228 12614 011101 
0220 12615 073123 
0230 12616 013124 
0231 12617 063117 
0232 12620 006404 
0233 12621 017101 
1234 12~22 073125 
0235 12623 063115 
0236 12624·003004 
0237 12625 073126 
0238 12626 016230 
0239 12627 113113 
0240 12630 073132 
0241 12631 077133 
0242 126J2 0162Ja 
0243 12633 113114 
0244 12634 173113 
0245 12b35 037113 
1246 12636 177113 
0247 12637 037113 
0248 12640 063132 
0249 12~41 067133 
0250 12642 173114 
0251 12643 037114 
0252 12644 17711• 
0253 12645 037114 
0264 12646 016230 
02es 12647 113123 
025& 12650 073132 
0257 12651 077133 
0258 12652 01b230 
0259 12653 11~125 
0260 12654 113123 
0261 126~5 037123 
0262 12b56 171123 
8263 12657 037123 
0264 12660 063132 
0265 12661 067133 
0266 12662 173125 
0267 1266J 037125 
0268 12664 177125 
0269 12665 037125 
0271 12666 037126 

STA Tl 
JMP LINV2 

Ll"V8 LDA LPIV 
CLB,INB 
JSB LWHR 
STA T1 
LDA T5 
CLO,INB 
JSS LWHR 
STA T2 
LDA LPtV 
CLB,lNB 
JSB LWHR2 
STA T9 
STA TU! 
LDA T5 
CLB,INB 
JSB LWHR2 
STA T11 
LOA TJ 
CHA,, INA 
STA T12 

Ll~VJ JSB .DLD 
DEF T1,I 
STA T18 
STE3 T19 
JSD .DLD 
DEF T2,I 
STA Tl,I 
ISZ T1 
STB Tl,I 
ISZ Tl 
LDA T18 
LDB T19 
STA T2,I 
lSZ T2 
STB T2,I 
ISZ T2 
JSB .DLD 
DEF T9,l 
STA T18 
STB T19 
JSB .nl.D 
DEF T11,1 
STA T9,I 
ISZ T9 
STB T9,I 
f SZ T9 
LDA T18 
l.DB T19 
STA Tll,I 
I SZ T 11 
sta 111,1 
ISZ Ttl 
ISZ T12 

COLUMN 
SELECT NEXT TERM 
SWAP ROWS LPIV AND T~ 
COMPUTE ADDRESS 
OF PIVOTAL ROW 

ADDRESS OF PIVOTAL ROW 

ADDR OF ROW TO BE SWAPPED 

COMPUTE ADDRESS OF 
PIVOTAL ROW ~N l•MATRIX 

KEEP COPY 

COMPUTE ADDR OF ROW TO 
BE SWAPPED IN l•HATRtX 

COUNTER FOR TERMS IN A ROW 
SWAP ONE ELEMENT OF ROW 

SWAP ONE ELEMENT IN A ROW 
OF I-MATRIX 

SKIP IF DONE 

.,~ . ... 
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8271 
0212• 
02.,3* 
0274• 
0275• 
0276· 
0277 
0278 
0279 
"280 
0281 
1282 
0283 
0284 
'1285 
0266 
0281 
0'288• 
B269fl 
0290 
0291 
0292 
~203 
0294 
0295 
0296 
0297 
0298• 
0299• 
0300 
0301. 
0302 
0303· 
0304 
0305 
8306 
0~01 
0308 
0309 
0310" 
0311 
0312 
0313. 
0314 
03Hi• 
03H>• 
0317 
0318 
0319 
0320 
0321 
0322 
0323 
0324 
0325 
0326 

12f\61 026626 

12~10 063134 
12671 061134 
126i'2 011067 
12673 013113 
12678 fD16230 
12675 11~113 
12676 002020 
12677 lH 5423 
12700 114237 
12701 00d171 
12702 002020 
12703 014477 

12704 063113 
12705 ~73114 
12706 06~466 
12107 064325 
12110 114241 
12111 113113 
12712 073132 
12713 077133 

' 

12714 063134 
12716 073125 
12716 037125 
12711 063125 
12721ci "{>3116 
12121 "26133 
12122 037114 
12723 037114 
12724,.. 0H,230 
12725 113114 
12126 114240 
12121 01Jt32 
12730 01&240 
12131 113114 
12732 026116 

12733 063124 
12134 073111 
12135 063115 
127 36 003,104 
12731 073125 
12740 016230 
12741 11~111 
12742 002003 
12143 00b(~t'2 

12744 026146 

JMP LINVJ 

LDA LPIV 
LDB LPIV 
JSB LWHR 
STA Tl 
JSB .DLD 
DEF Tl,I 

·SSA 
JSB ARINV. 
JSB .FSBA,I 
DEF MLBXl 
SSA 
JSB ERROR 

LDLM1 LDA l' 1 
STA T2 
LOA HONE 
LDU .2 
JSB .FDVA,I 
DEF T1,1 
STA T18 
STB T19 

lDA LPIV 
STA Tlt 

LHV6 ISZ Tll 
lDA T 11 
CPA T4 
JMP LIN12 
!SZ T2 
ISZ T2 
.JStJ • DLli 
DEF T2,I 
,Jse .FMPA, I 
DEF T18 
,JSB .D~T 
lJEF T2,I 
,JHP LINV6 

Ll~12 LDA T10 
STA TB 
L.DA T J 
C:MA, I NA SET 
STA T·tt 

Llf\13 ,JSB .Dt.D 
[IEF T5, I 
SZA,RSS 
SZB 
JMP •+2 

SWAP NEXT ELEMENT 
HAVE LARGEST ELEMENT IN 
PIVOTAL POSITION. FIND 
VALUE AND TEST TO ZERO 
FOR SINGULAR MATRIX 
COMPUTE 

ADDRESS OF 
PIVOT 

ELEMENT 
PIVOT VALUE 

j 

OBTAIN ABSOLUTE VALUE 
IF NUMBER IS NEGATIVE 

SUBTRACT TOLERANCE AND 

COMPARE TO ZERO 
PRINT'NEARLY SING MATRJ·X' 
DIVInE PIVOT ROW AND ROW 
IN l·MAT BY PIVOT VALUE 
ADDRESS OF PIOT ELEMENT 

LOAD. 
1.1?1 

INVERSE OF PIVOT 

MULT ROW. BY I/PIVOT 
STARTING AT PIVOT+l 

COUNTER FOR ROW 
INCREMENT COUNTER 

TEST FOR END OF ROW 

ADDRESS OF NEXT ELEMENT 

MULT ROW IN l•MATRIX BY 
I/PIVOT. SKIP IF ELEMENT•i 
ADDRESS OF ~IVOT ROW 
IN t .. MATRIX 

. ROW COUNTER 

SKIP MULTIPLICATION IF ZERO 

NOT ZERO 
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8327 12746 026782 Jf1P LIN14 ZERO 
0318 12146 114240 JSB .FMPA,I 
8329 12747 013132 DEF T18 
0330 1215(? tj16240 JSB .DST 
0331 12751 1.13117 DEF T5,I 
0332 12752 037117 Ll~l~ ISZ T5 NEXT ELEMENT IN l•MATRIX 
0J3J 12783 031117 JSZ T5 
0334 12754 037125 ISZ Tl1 DONE? 
0335 12755 026740 JMP LIN13 NO 
0336• PERFORM ROW MANIPULATIONS 
0337• AND SUBTRACTIONS TO REDUCE 
0331h PIVOT COLUMN TO ZERO 
0339 12156 002400 CL.A 
0340 127!57 07017~ STA 01 
9341 12760 034173 l t f\ V4 ISZ Bl SELECT NEXT ROW 
1342 12761 '160173 LOA B1 
0343 12762 053116 CPA T4 TEST FOR LAST ROW 
0344 12763 026535 JMP LINV1 SELECT NEXT PIVOT 
03Ae5 12164 053134 CPA LPIV TEST TO SKIP.PIVOTAL ROW 
0;:,4& . 12763 026760 JMP LINV4 SKIP PIVOTAL ROW 
9347 12766 060173 LDA Bl 
0346 12767 006404 CLB,INB 
8349 12770 011101 JSB Ll~HR2 ADDRESS OF ROW TO BE TRANSFORMED 
0350 12711 073125 STA T11 JN I-MATRIX 
0351• COMPUTE MULTIPLIER WHICH 
0352• IS THAT ELEMENT IN ROW TO 
0353• BE TRANSFORMED WHICH LIES 
0354• lN THE PIVOTAL COLUMN 
035!5 12172 060113 LDA Bl 
0356 12773 067134 LDB LPIV 
0337 12714 017067 JS8 LWHR 
H368 12775 07J123 STA T9 SAVE ADDRESS 
0359 12776 01f>230 JSB .DLD 
0360 12777 100000 Dl~F ~,I 

0361 13'1"'0 073121 STA T7 VALUE OF MULTIPLIER 
0:S62 1301t) 1 071122 s·ra ·Te 
i)363* DO ELIMINATION OF ROWS IN 
0364* ORIGINAL MATRIX, START AT 

I 0365• COLUMN LP1V+1 
0366 130"2 06313~ LOA l.PIV 
0367 13003 07J127 s·r A T13 COUNTER 
0368 131(.;04 063113 LDA Tl 
0360 13~05 013114 S ·r A T2 
037'1 13~H'J6 037127 l.I~V5 JSZ ·r 13 
0371 130"7 063121 LDA T13 
0372 13010 053116 CPA T4 TEST FOR LAST TERM IN ROW 
"373 13011 027"'33 JMP LIN15 
0374 131ii 12 ~J7123 ISZ T9 T9 IS ADDRESS OF 

- "375 13013 037123 1$Z T9 ELEMENT TO BE CHANGED 
0376 1Jta14 037114 ISZ T2 T2 IS ADDR OF CORRESPONDING 
0377 13~1!5 037114 ISZ T2 ELEMENT I~ PIVOTAL ROW 
0378 13J16 063121 LDA T1 
8379 13011 067122 LDB T8 
0380 13~20 114240 JSB ~FMPA,I 

0381 13021 Ull 1~ llE.F T2,1 
0382 13022 073132 STA Tl A HULTIPLIER•VALUE IN 

I • 
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1~83 
031)4 
03~~ 
0386 
0381 
0J88 
0389 
1390 
9391 •. 
0392* 
8393* 
0394• 
0~95• 
0396 
0397 
0398 
0399 
14011 
1401 
0402 
0403 
0404 

.1405 
1•06 
1407 
1408 
0409 
8410 
0411 
8412 
1413 
1414 
0415 
1416 
0417 
1418 
8419 
0429 
Sc421 
9422 
0423 
0424• 
842!5•· 

1Jid23 
131d24 
1J02t5 
13026 
13027 
13031 
13"31 
13032 

1J0J3 
13034 
13035 
13036 
13m37 
13040 
13041 
13042 
13043 
13044 
13~4!5 
13346 
13"147 
13~60 
13051 
13~'52 
130~3 
13054 
1305S 
13066 
13057 
13060 
13"'61 
13062 
13063 
1J064 
1306'5 
13066 

071133 
(016230 
113123 
114237 
0131~2 
016240 
113123 
02706'6 

063124 
073117 
063115 
003004 
073127 
163117 
037117 
167111 
031117 
002li'1>3 
006002 
027050 
027062 
114240 
013121 
013132 
071133 
016230· 
113125 
114237 
013132 
016240 
11Jl25 
037125 
037125 
037127 
027940 
026760 

Ll~15 

Lff\18 

LI~17 

STB T19 
JSB .DLD 
DEF T9,J 
JSB .FSBA,I 
DEF Tt8 
JSB .DST 
DEF T9,l 
JMP LlNVb 

LDA T10 
STA T5 
LDA T3 
CMA,INA 
STA T13 
LDA T5,J 
ISZ T5 
l.DB 15,J 
ISZ T5 
SZA,RSS 
SZB 
JMP •+2 
JMP LIN17 
JSB .FMPA,J 
DEF T7 
STA T18 
:STB T19 
,JSB .DLD · 
DEF TU,l 
.JSB .FSBA, I 
DEF T18 
,JSS .DST 
DEF T11,I 
l SZ T 11 
l SZ T 11 
lSZ TlJ 
,JMP LlN18 
,JMP LINV4 

PIVOT ROW 

TRANSFORMED ELEMENT 

SELEc1· NEXT TERM 
DO ELIMINATION OF ROWS IN 
IDENTITY MATRIX. START AT 
BEGINNING OF ROW AND LEAVE 
ELEMENT UNCHANGED WHEN ZERO 
IN PIVOTAL ROW. 
ADDRESS OF 

PIVOTAL ROW 

SET 
COUNTER 

SKIP IF ZERO 

NOT ZERO 
ZERO 
HULTtPLY BY 

MUL,T I PL I ER 

SELECT NEXT TERM 
ELIMINATE NEXT ROW 

0426**********************"*****************•·~·· 
0•27***** SUBROUTINE LWHR •~••• 
0428••·······~·********•*••••••••**************** 
0429•SUBROUT1NE COMPUTES ADDRESS OF AN ELEMENT * 
0430•IN MATRIX GIVE~ BY B2o ROW AND COL VALUES * 
0~31~A~E'SUPPL1ED IN A,B. ADDRESS IS LEFT IN A * 
0432•ENTRY LWHR2 COMPUTES ADDR IN MAT 8~ * 
0~33•••*ft****************·-~·~·······••******•**** 
0434• 
0435 
0436 
0437 
0A38 

13061 000000 
13~70 077121 
1 J 011 ·0 4 0 4 31 
13072 015236 

LWf-R NOP 
·sra 11 
AD.A Ml 
iSB ~PY 

SAVE COLUMN # 
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0439 13073 013115 VEF TJ CA•1)*T3 
0440' 13~74 043121 ~DA .T7 
0441 .13075 040431 ADA Ml .+(B•t) 
0442 130'.76 00 UJ00 ALS 
04•3 13077 040175 ADA 92 DDR•B2+2(CA•1t•T3+CB•ltt 
0444 13100 127067 JMP LWHR,I 
0446 13101 000000 LW .. H2 NOP 
0446 1J102 077121 STB T7 
0441 13103 040431 ADA Ml 
0448 131~4 015236 JSB MPV 
0449 13105 01311~ DEF T3 
0450 13106 043121 ADA T7 
04~1 13107 041"431 ADA Ml I . 

0452 13110 001000 ALS 
C453 13111 040177 ADA BJ 
040~ 13112 121 lCH JMP LWHR2,t 
0455• 
04!56• 
0451•••••~n••********~•************************** 
0468• CONS1"ANTS • 
0459••&••~~····~····~·~·························· 
9460• 
6461 13113 00~009 T1 ass 1 TEMPORARY CONSTANTS 
0462 1~114 000009 T2 ~SS 1 
0463 1311 !'; 000000 T3 BSS 1 
0464 13116 000~00 T4 ass 1 
0465 13117 000~HH~ T!S ess 1 
0'166 13120 001rHH?~ f 6 BSS 1 
0467 13121 00"000 T7 . BSS 1 
0468 1.5122 000000 T6 BSS 1 
8469 13123 '10id{H1B T9 ass 1 
9410 13124 0000~0 r1e ass 1 
0471 13125 0~H10fd0 Tll BSS 1 
0412 1J12f'> 000000 T12 SSS 1 
0473 13127 000000 T13 ASS 1 
0~74 131~0 641.133 T16 DEC +1E•6 ABSOLUTE TOLERANC~ 
0476 13132 (;0000'1 T18 BSS 1 
0416 131JJ 000000 T 1" ass 1 
0411 13134 ftHHH~00 l .. P IV BSS 1 
0478 13135 114236 LPL US JSB .FADA,l GENERATES CODE 
0479 1313& 10lH75 DEF 02,1 
0480. 13137 114237· LHIN JSR .FSBA,I GENERATES CODE 
0•81 13140 114240 t.TJME- JSB .FMPA,l GENERATES CODE 
0482 131'11 034115 INCB2 ISZ 02 GENERATES CODE 
0463 13142 f UdS EQU * 
0484 f ND 

** NO ERr~oRS• 
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